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and N-cyano- N -substituted carbox- im dam de derivatives in which

N - posi t pgdbripfiosubstituted by an al kyl substituent, or acid adduct salts

thereof, internediates for preparing themand a process for preparing them

The preseswn.wvﬂat ion also relates to potassium channel activating agents,

hypot ensors, therapeutic | o agents of ischenic heart disease, aneliorants

of perd phertab pasent invertioro rejatearre Inowel aarbaximidamide rdelivatites thavirguvaaddilating etféoe rmagpeut | C

agent s opartidolatynid-opane-Nasubistituted g tidinwedrbozimidaimide ldervetivesiand NrcyasmN ssalystituted carbox-

i ngr edi eimidamide detivatives inckhich IN-preitionNs eupativled\by-ap alkwitshibstituent) or acid adduct salts thereof,

pyri di neintermrdiatenifad prepating themiancha procosior prepagind themdduct salt t hereof, and

hypot ensor Shevrresent dnyertiien plse folatas ta defassium ehgpnsti palivating jagents, hypotensors, therapeutic

N- cyari®- pgents oh ischemin '@artem%mﬂ'wm of @eripberphcireylafien, ameljognts of perelial ciseyiation, on

i s subst FhP‘@P%'H" B9°“§n°f r ¥4 ppnissthmpics, whigh Leniait @S 8A | active Hegredipnt thejpbove-
pr esent ar||oSN'a§ ; La pY’@l“ﬁ?ag’é’x'WUa'f"H% d?'f‘f@tfva éﬁ'f P‘Efd ﬁﬂ‘{“ﬁ'oﬁg “i'°6=1°f and
tr eat men °"3'i' th ‘g%'t” %sggé'%:t‘?'?}
treat AN bj{i re i %’P"
rerren °' '° ' ﬁwa%éfﬂegé‘; .3234 %3h & &f "o
A Bﬁ%& ﬁgﬂpeu% ' aﬁ

pati ent s e "19 aF@Tb{’ flo derivative
°’f gg‘? i g
circul at

an aci d o S&ﬂ@% s| é)

‘néed pe,;aﬁmts\issuiu{ee%sm.dammn 2l | hwhihN- pwﬁams Igroup or an
car boxi magldsddeR ssiahdraogt i Ve I n which N -position is subst [ tut ed by an al kyl
group or an acid adduct salt thereof. Background Art 25 As the

wel | - knomkmgcmnds anong the N-cyano-pyri di necarboxi m dam de conpounds in
relation to the present invention, there are nentioned
N- cyane- 3- s rthedwelidkoambmpoindaanalg tesit-eyad@pyridiadcabbxirviiahnide comipodride in ko ,to 23,
690- 692 {he PBBYrit invbihtion; tirere dre (nfontidnby Npyanodtpyddireearbiiniidamiliaisedclofreal @f Megicinsb y
Revi ew, Ctengdry, 23 §30-692r(tP8PY, dNreyatn-42psihwipyfidinelcarbdximidamidd {sred@prpsycBeviswl 2330, n
des Soci #9838k ardniN-gyanerd-pyridinpepchoximiggnidel (sed @Bulletig 8199 SodiqtaseGhimiques| Bolges, 7Bh&tk4S.
corrpoundé%&)r dlowever. gh 6k thedei comperrde am dhes pries twhicty dipive nonsupgtitugeidn N-pasitiehendagre K>
r éporepeited 9l s e intermediatesdprrhsedueingaf diugaticsr a8 the jagRptsder thr ratsientcal Haserls  he
agent s f Bpo3nhdherp S0 et obatheriiilye hessypfhases,of sarborpidamiqes hayg bpenjaresiggied ke
utility. Val"ﬂ‘@ h@gé@' og$ sV@QP‘E?dRﬁ“P?F%IQﬁ'P'H@‘sbeﬁ?\’}%ca[?e’é'ﬁ'd?"l‘f%mpg‘éﬂdé&' glkyioar

n‘(?atfgptegl és %@qu% and imidates”™, Edited by .
renienee el R e g [l s o
nvest g i gm., ﬁmﬁ ! E{ﬁ“scﬂ“ﬂ?% B {%‘P&
Zendi in p or ana
Ed' ;ed bXen éh‘é ida trlaa B8 Mo o uﬁ%ﬁﬁ? oos?{ §ase
et hod s.gqmasmCs@ﬁwérstmao&y@dap%enzene PG ST

benzengi m d-f%(v@ver latto to thE ¥6dvbitignaf ¥yathasd ﬂﬁthNWaﬂWtﬂemyﬁth@slsavhﬁM lthe above-
benzenei Bisaied pHraRdd, Bn Bikyi -NlcylRo-pyRéiiRBcaBoxitiad isNiof YaBEed, and thus an N-cyano-N-
benzenei sivestited FyRbindcaBGirhideiniddcoMPouRe coiePb Wloddtddh t he af orementi oned

I M dat e haOnlihe Bthdd ai) € fbgéras ntifpBitdieide sgents, GvaridtP 6flphaimebéulies agonts hdvd-Bdéd,
1978; Jopiopaskd, biit, & f3ess the prlasunt inventpr knéws, ndreSa tibsbabeqtd Bave )satisBytaiyvfedtson the
123- 12, patigies Sydhpatiads of all £0ds of Bigertdri3idal) suck!8s essentidtihypevtension,csecondaly hypettan- t he
convent i gpmbr tes/like.IAdsoiag regarté thel Srpatpent bi apgihapdcteris, lhacigwy aritégonists onv-bibdkers atrkthe
above- . dlkedwayebitierioHbepm uggd, butithe attdcly bf anging pasteripip motdomeletely suprressedicliyethe userpbt
pr oducedthegenagentsy Shesm any- ioperiad -ni- therepoutics thavie saligtpdtely reardiprolotiveriefientriaties the
conpound@%’ls'ﬂn 19b corpnary, veserh wben therpathpleoy, Bevelepshintedmyasardialoigfaiction. New types of
ant i hypefardipasoplar thgjapeutics with ‘EP&?‘?’%Q“W ¢ thpse pipts @re potinugqusty %ﬁ'\'?% have been
proposed, 5@t mst%nse'faaﬁ °8E§'°Y‘ﬁ“é’ tha@paytic basedon Hrewdupclion mechsqismy p compourd hayagt s
have sat FQ? anéylfagta( h%l has recently been proposed.

] pot sium channel activating effect is on effect that potassium channel on cell membrane is

opened and the permeability of potassium is enhanced so that hyperpolarization is caused and the

56 contraction of smooth muscle or myocardium is suppressed. As compounds having potassium channel

' activating effect, there are known, for example, nicorandil, pinacidil and chromakalim (see Trends in
Pharmacological Sciences, 8, 283, 1987). These exhibit vasodilating effect, antihypertensive effect, coronary

blood flow increasing effect cerebral vasodilative effect and bronchodilatative effect in animal experiments
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45 pat hol ogi es and patients of all kinds of hypertensions such as essenti al
‘ hypertensi on, secondary hyperteg? s"hﬁ?’%ﬁé the like. Also as regards the

treatment of angina pectoris, c 8i l\goni sts or , 6-blockers and the
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conpl etigleYeurpéun! Bt &t BibmiddSlogys 520331 (TRBICTIROR A -of PRYRh& 0B Cark ERSriBatalN O

t her apermbriseatidsfase 8o $@bs)Soddl of §an LigfPhanREdIdgY B, Pde (PdBk); ddphieHeat¥Burnal,

reper f 9] 891 (9979F Glirogeah Yourrab SicPhaitfatdloglyeB, REY (19847 Wyitish Q)66rha PF Phdihatol6dy0 981 di al

i nf ar ct76® (1989)E Furthgyree, Glbsdayents iclilicalyo@dditk aflitidshasr 2 RatiHypar®nsNet dugClessCimizalat i on

f or & hePhgsighagyt, 875418815, doumahofHypérignsibns4, 1IS265 (1988)] of axSehaniaginahdrug [see RINSHO

car di oWwAKUBI 18, 3tigespeut i c based on a new functi on nechanism a conpound

havi ng a fetheswilkmwo arbodhidecide venponngs cikéept the Hireyanepyeditdcarbbdraidangideo prsed.

The potraunsis uelatinbdarted prasant \nueritiony teerd @rst mendioned N-Cyape-§-nifror@furamidings S/apanesehannel

on cel |PaiestfiyblicatoniNg. 20453/A8and, Ridiish Fatenh .13 33950)i N-gyand-2-hiophesedathrimidartighandced so

t hat ohyNeveprstiophesecadprimidarside, blowrnal i Medisingl cCremistry. 2% BMB98r (188030t Nilcl e or

myocar mvmm'@vlkw?v@weﬁhewv&mﬁmdab 3529860288t Harsverntheseaspppunds havpat i ng

ef f ect ,Pepm eaperted -quly, 35o\ip, intqryediates i thecprodyction -of apy-pacterial agentsyon diuplies @pgd $Rakal i m

(see TrOy gyﬁe,i@ﬁ%ﬁimg {bisfriazines, rpgpaciively; w"goaédés& e of Paeedieing sfert
i 130 PYpgrensive sffect. Also, imjdanide o relating, 1o, {is, Pgsagt ipypation ave
et e Fﬁa? e P TG AT SR PRV ac, oo by |

i ncr'éasal"ﬁéy ' in A 130 rap fect and bronchodil atative
effect ¢, id e iments 3 EP0388528B1 [see European Journal of
Phar ma ; ; (1988); The Journal of Pharnmacol ogy and Experi nent al
Ther apajgiidas: 232, 369 (1985); Journal of Cardiovascul ar Pharnacol ogy, 8,
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Summary of the Invention Sunmary 20 The present invention has been done for
t he purdesm of providing a new conpound having vasodilating effect. The
pr esentp joprésRisOr has di scovered that N-cyano-N -substituted
pyri di necar boxi m dam de deriva- tives and N-cyano-N -substituted
car boxi m dam de derivatives in whi e N -position is substituted with an
al kyl substituent have the afore nCi offed effect and find out fromthese
noveds car boxi m dam de derivatives | ’

x- N

50

55



25 the ones which are effective as a potassi um channel activating agent, a
“hypotensor, a therapeutic for th é%@% I schem ¢ heart disease, a
therapeutic for the treatnent of circulatory failure, an

anel i orants of cerebral circulation, a therapeutic for the treatnent of
thronboswﬁeraﬁlst@pesa,ﬁ;@?tdrbga{ét&n orTmlomeeé@,nt I nventi on has been acconpli shed
on the basis of these discoveries. In other words, the carboxi ni dani de
derivatives according to the present |nvent|on are represented by 90 the
follow ng for X

@
~~~~~ 5~~~ kY apf~——> X ein B[jreprjpsents 45 XN 50
55 4 EP0384 whejei n X r gpr es nts a ydr en at im ortja chl ori ne
atom 5 t 2 108 0 C’15 or Hs C -;

V' when B is 20 ®5 wherer n X represents a hydrogen aﬁom or a chlorine
atom R'' represents -Rl or 30 t-CafrR2 35 wherein Rl represents an
al kyl "§roup haa to 10 '@ rbon at ons, AN O~~~~~~~ 8C "
hH or an al kyll grogp of 1[(0 car bon at vi ng a nitroxyl group,
r "Ny r
) N RC
16
§ or HzG-S-;
Y when B is
L
e
-
X N

25

wherein X represents a hydrogen atom or a chlorine atom, R™ represents -R' or

. o)

Rl
R? } a
Ny wherein

R! represents an alkyl group having 1 to 10 carbon atoms,

35

(R"b -~ I

Byco” ¥ SocH,

or an alkyl group of 1 to 5 carbon atoms having a niiroxyl group, ‘
wherein R* represents an alkyl group having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon
atoms and b denotes an integer of 0 or 1, and R2 represents one or more members selected from the
s0 group consisting of an alkyl group having 1 to 5 carbon atoms, an aryl group, a nitroxyl group, an arylalkoxy
group the alkoxy moiety of which having 1 to 3 carbon atoms, a hydroxyl group and a hydrogen atom and a
denotes an integer of 1-3, provided that then a is an integer of 2 or more, two or more R2's may be the
same or different members in the aforementioned group, and
R3 represents
56



wherein R4 represents an al kyl group having 1 to 5 carbon atons or an
~al kdxy group having 1 to 5 car d b denotes an integer of 0 or 1
and R2 represents’one or nore nen%ers se?gcted fromthe 50 group
consi sting of an alkyl group having 1 to 5 carbon atons, an aryl group, a
nitroxyl group, an arxh; koxy group the al koxy nnlety'cﬁ quch having 1 to
3 carbon atons,/a F group and a Mydndgen ato enotes an
i nteger of ¥=3(‘proV} ded that thkeng tegsr of or re, two or
more R2's may by=th¢ sane or *different Neabgrs in t::a§ZEL;ﬂghtioned group,
and &3 represents 55 5 EP 0 388 528 B1
S wherein R5 represents one or nore nenbers selected fromthe group
consi stwhergin &F represeritkgne ofymore mneimbens ejected: from3hecgrpupoensistionef an alky! afokphaying it oup
havi ng 195 ceban atemsp amalispxy gipup bavina i yio B icrbonyatemse erparyipfioxy pleunc e alsexy tmpiedf ofwhi ch
havi ng which Baviig 149 B 6abasy sams, a BE“‘P\WP‘FRD;Q Rgroupnanatiylaming greumphavige 120 XsAeRi no
gr ou’ﬁ e EV'?'B"'?J"Q:SFP'ER)W" [alisvl naighs of whichaving f 13, P GrrBen Foresy @n PN@""&IQKH‘
noi et y "8fngshiochcaten "’Sme'i?f‘ i 3%"6‘9{1! t° ér‘fa' ?'k%i?"[“h?’c? Gl nmgletal 1 to
5 carb "°é°P&Fré“‘°93’ ‘E "g ;ﬁ ﬁf{;?ﬂ toasr 9f 2 %5 MSTe. BYI95 O Fenay
hal oge é?@ﬁf’%#%ﬂ'"@mﬁﬂﬁ B yP- 0 5, provided that when c denotes
an i teg T°6f 2 or nore, two or nore R5's may be the sane or different
menbers in the aforenentioned group. when Bis 15 20~~~~~~~~ 290 N 25 o
~~~~NC or HaC p re-resengs 39

_ (o] .
Qr, . ese i nve lso r to acid adduct
salts thereof he C ou accofldi ngfito th nt invention
\Miclgdes t he #hi th lhas ridin heessubgtityent? B in the
formula (A) and the Wonpound having no pyridine. The 8onpound havi ng

pyridine as the substituent B is the pyridinecarboxi m dam de derivative
repre- sented by the followng formula (1): 45 ECN N 50

-N -R 56 wherein X represgnts a hudrogen atonlji:j:jblorlne at om
26
' 0 N

or HzC-8-, R'" represents

365 . ) or P ONO-.. .

The present invention also relates to acid adduct salts thereof.
40 The compound according to the present invention includes the compound which has pyridine as the
substituent B in the formula (A) and the compound having no pyridine.
The compound having pyridine as the substituent B is the pyridinecarboximidamide derivative repre-
sented by the following formula (l):

45
N/,C:hl
- (1)

o~
50 c—N—R

-~ B

X N

s5 wherein

X represents a hydrogen atom or a chlorine atom;
R represents -R! or



R represents -Rl or 6 EP O 388 528 Bl LCH4 R3 | I 5

*R2 wherein R represents an al kyl ing 1 to 10 carbon atons, 10 15
EPQ&Q&Q&EE% OCH3 or an al kyl group of 1

to 5 carbon atonms having a nitroxyl group. wherein RWrepresnts an al kyl

group having 1 to 5 carbon atons or an . al koxy group having 1 to 5 carbon

atons and b denotes an integer -1, 120 +R>2 represents one or nore nenbers
selected fromthe group consisti ng BT « yl, group having 1 to 5 carbon
atons, an aryl group, a nitroxyl loup, an aryl group the al koxy noiety of

whi ch shaving 1 to 3 carbon at ons) aghy r&xyl group and a hydrogen atom and
a denotes an integer of 1-3, provi ded that when a is an integer of 2 or
nore, two or nore R2's rray be the sane or different nmenbers in the

af orenenM‘Qmed group. R3 represents ( R) B <3 ~~~or t 35 wherein R5
represents%f?@f%?“t%\%ﬁ@y'%é?‘@%é?&%“ﬁ%ﬁnthe group consisting of an

al kyl "roup having 1 to 5 carbon atonms, an al koxy group having 1 to 5
carbon atons, an aryl al koxy ? gup the al koxw petsl{y of which having 1 to 3

carbon atomns, a nitro /fgrowp ) m no group, afl’ akaI am no group having 1
to 5 carbon atons, z Bl kyl am no group the, aI nmoi ety of which having
lto s car bon atons, § ylthio group hsé gﬁr bon atons, a
per fl uoroal kyl group havihg 1 to 5 car b&®8t ons’ or aﬂ dgen atom c 40
denotes an integer of 0-5, provided that when ¢ denotes an integer of 2 or
j€, TG 4 aifPhRugor 1 B SRibdACatdrieranifg B ritfoxl gl viiBlein R Hafbshts 4h AP group
ar.or enenpdviag % SELER atoRs oPdh aikekyChréis Kby ﬁélsrcarB&heJt&&fand 1 ABnofel 3R Mks6K of 0-1,
‘adcor ¢j Nge fofrebdhf® dib BF Mbe rhéMmbRRLdelREed rf the iAdup tonsiifg ¢f Ianergzvsgr&u PP io § uent
B is thecausvhonisThrfl @i §uptl@Mmit\ea ightp, I iR Rilb @b dMoxy Mdiefy Quf WRIGh REMigOr L &
(1"): A45cdddnkioms, a hydroxyl group and a hydrogen atom, and a denotes an integef &f 13, pfdvided that when
X' -C  Niis anintefer of 2loPmbre 388 orﬁ'&iie B%s may be the same or different members in the aforementioned

group.
25 R?® represents

B CAREC AT o

35 wherein R® represents one or more members selected from the group consisting of an alkyl group having 1
o to 5 carbon atoms, an alkoxy group having 1 fo 5 carbon atoms, an arylalkoxy group the alkoxy moiety of
N which having 1 to 3 carbon atoms, a nitro group, an amino group, an alkylamino group having 1 to 5 carbon
atoms, an arylalkylamino group the alkyl moiety of which having 1 to 3 carbon atoms, an alkyithio group
having 1 to 5 carbon atoms, a perfluoroalkyl group having 1 to 5 carbon atoms or a halogen atom, c
40 denotes an integer of 0-5, provided that when ¢ denotes an integer of 2 or more, two or more R5's may be
the same or different members in the aforementioned group; or an acid adduct salt thereof.
The compound according to the present invention which has no pyridine as the substituent B is the
carboximidamide derivative represented by the following formula (I'):

N/CN
I (x)

50 X === == N — R



wherein X' represents 5 10 as 0 g
" 10~~~ 1520 n NCor HGC S P%%%P presents 25 - Q or NO2 30 The
present invention'also rel ates Fo t rmedi ate obtained in the course
of the production of the conpound represented by the fornmula (1). The
N- cy anoffein3inéiraabfoXi M dat e conmpound which is the internediate obtained in
the course of the production of the conpound of the present invention is
represented by the follow ng formnul 35 0,CN 40 g C
~~- "R 45 wherein X represents M OS atomggr ayghl orine atom and
R represents an al kyl group having ato Furi her nore, the
present invention relates to the pra r oduci t cenpound
represented by the fornula (1). That I'S tosay, the process for producing

t he pyridi necarboxi m dam de derivative represented by the 6o forrmula (I)
set forth above is characterized in that_a cyangpyridi ne conpound

repr ¥sent ed 0 fol | g or mu ) is gga with an al cohol and
sodi um hydri a sodijum gi koxi d tol orm afco und represented by the
follow ng f (ry, i s rgact wi,t h [Qyangm ge in a buffer

sol uti on havk pH in range of g5.0-6.0 t3 ¥Arm an

N- cyano- pyri di necar boxi m dat e conpound represented by the above- descri bed
forndfl a (I'1), which is further reacted with an am ne conpound represented

by the formula N 5 wherein R has the sane neani ng as defined above: 8
EP,0 388 528 Bl CR XItl) 1NX
el S 7 O~~~ R V) X 15 wherein
Y/regresents_a en atomor a chlorine atom and R represents an al kyl

group. The pNQsent i nvention also relates to the use of the carboxi m dam de
derivatives represented by the
or HsC-S-, and R" represents

25
or _~~_~ ONO;.
30
The present invention also relates to the intermediate obtained in the course of the production of the
compound represented by the formula (I). The N-cyanopyridinecarboximidate compound which is the
intermediate obtained in the course of the production of the compound of the present invention is
represented by the following formula (li):
35
CN
" (I1)
o ”
c am—— o — R.
Ny
X N

45 wherein X represents a hydrogen atom or a chiorine atom, and R' represents an alkyl group having 1-8
carbon atoms.
Furthermore, the present invention relates to the process for producing the compound represented by
the formula (I). :
That is to say, the process for producing the pyridinecarboximidamide derivative represented by the
so formula (I) set forth above is characterized in that a cyanopyridine compound represented by the following
formula (lll) is reacted with an alcohol and sodium hydride or a sodium alkoxide to form a compound
represented by the following formula (IV), which is reacted with cyanamide in a buffer solution having a pH
in the range of 5.0-6.0 to form an N-cyano-pyridinecarboximidate compound represented by the above-
described formula (If), which is further reacted with an amine compound represented by the formula NHz-R,
s5 wherein R has the same meaning as defined above:



above-described formula (A). In other words, the present invention relates
‘to potassium channel activating aggrbt r#é%gt ensor, therapeutic agents of

i schemi ¢ heart, disease, therapeut %8 f peripheral cir- 20 culatory
failure, ameliorants of cerebral circul ation, ther apeutic agents of

t hronbosi s and antasthmatics which contain the pyridinecarboxi m dam de
derivative represented e formula (I) or an acid adduct salt thereof as
on effective ingredient, fmfotensors whi ch contain as an active

i ngredi ent the N-cyanojd - 'pubStituted carboxi m dami ded X&) vati ve wherein
the N sposition is gubstiNlted by an al kyl group or an acid adduct salt
thereof. 25 Effect of the Invention The carboxi m dam de derivatives
according to the present invention have vasodilating effect and hypotensive
effect, and the carboxi m dam deg derivatives having a pyridi ne substituent
have further potas- 30 sium cfhannel activating effect. The carboxi m dam de
derivat% ves according llesent I nvention have vasodil ative effect and
hypot ensi ve effect, an icli gecagpoxi m dani de défWatives have
further potassiumchanfgel agtivating effect as descri bed above. They al so
have coronary vasodi¥ &t 1 W "ef fect, cardioprotective effect, peripheral

bl ood yessel resistance decreasing effect cerebral vasodi | ative effect,

pl at el et | bronc odi tat | ve effect.
shoul d be@%&r&g& a&nts amwpﬁd@haﬁ&ﬁ% ofi 0% ?% gegnvau cord
tQe preseBbvelda¥ciibdd Bihu a(ﬁ) 0dheP Words) BJ Qﬁv%ﬁt on f é szn ecFvatl
Det ai | ed dgeris; I'zﬂ;téngcﬂ brapedfic hdeve 'lé&perﬁ{ ARCaiseale? am %

cor din g:ufaﬁryt furd) lafdMRdnts! 61\cBfabralO8lrc@btion, Réthgeai)
forth aboinhaosain the pyitinetdisdxiMidamRas QeiVative %’r‘efsérfté&tuﬂhé%ﬁﬂ ﬂ%Pﬁf W‘aldﬂﬁ
deri vat i \tisBeoh a8/ b gffepiv iirgred®ntpsndt HyPotédéts thlbﬁl@dﬁiam&saaﬂ%ﬁvg%gredlent the N-cyano-N'
N- cyano- Nubstituted tcarbexintiGntider dbfivaltive wiidrgindifle MEHdsiHéH is \SaE1itDIBY by 8n BIRYI BYUP B dACacid
wher ei n ragdyststithemotubst i t uents have the sane meanings as defined above. 45
[1] N-#ayano- N -substituted-pyridi necarboxi m dam de derivatives The
pyri di neElieds oftherinvkationde derivative according to the present invention is
the N-cyano-N -substi- tuted-pyridi necarboxi m dam de derivative represented
by the for niheacah g;;"‘?é‘t‘"dP cletivativep ageordinghtor 1 rpreser paxettion chawm vasediletingi ¢flectnang
haye t he Neansiveeffortn grd e carbaximidamidgtsietualives havingteepyridingrsubstityent) have fueheat|pkips-
group ¥f st“‘f'?aa'E“'Pc'i"et"Béﬁ%n atons, preferably 5-8 carbon atons. It may be
the al kyl u?’ "‘!i’a@'f’? éfBgm“’eEf?ﬁ? ingr to5they Paser aveptioni have vasedilstivaifipcti anda

br anched " > KT A 'bﬂ’é\'f?'F dea"‘?‘i'f’ﬂ“f"i?x’?f"’ f“l?[u potespium changel ggtivatingy i ng
1-5 carbgipafd s,c" 5""8 t“’° ISP '°U&t§“e""° gffast. BeripRgsRle
oS ‘:;fe yﬁﬁecé‘r"(?ﬁ W fh BfF'ﬂ'gtoagg"?PPé'°’h|"F'P'U)9ﬁ"°ﬂr oup

pref eragbl ,ecﬂ i
bondiﬁ)raI i condar r.terti
a{prTB an Shogéq_ﬂyklﬁl bq ‘%r f’d‘n c% boﬁ .d%‘ Eé/ delrlvgﬁé% g(ch ﬁ?& 15:8 H&é?f? n(lj{orb%snar y
carbon atom gr oup 0 has 1 5 carbon atons, preferably 1-3
car bon atpafzhed DbEG; ﬁy‘n)&mg[n%ﬁo,{ s preferably a tolyl group, a xylyl group or
a phenygl “group, nore pr y a phenyl group. The aryl al koxyl group is 9
The carboximidamide derivatives according to the present invention are represented by the formula (A)

set forth above and include the N-cyano-N'-substituted pyridinecarboximidamide derivatives having pyridine

as the substituent B and the N-cyano-N'-substituted carboximidamide derivatives having no pyridine,

wherein respective substituents have the same meanings as defined above.

{11 N-cyano-N'-substituted-pyridinecarboximidamide derivatives

The pyridinecarboximidamide derivative according to the present invention is the N-cyano-N'-substi-

tuted-pyridinecarboximidamide derivative represented by the formula (I) set forth above {wherein respective
60 substituents have the same meanings as defined above).

In the formula (), the alkyl group of R has 1-10 carbon atoms, preferably 5-8 carbon atoms. It may be
the alkyl group in a straight chain or a branched chain, preferably in a branched chain. The alkyl group
having a nitroxyl group of R is one having 1-5 carbon atoms, preferably 1-3 carbon atoms. In this case, one
or more, preferably one or two, nitroxyl groups may be contained. The nitroxyl group may be bonded to

55 either one of primary, secondary or tertiary carbon atoms, and particularly the nitroxyl group is desirably
bonded to a primary carbon atom.

The alkyl group of R? has 1-5 carbon atoms, preferably 1-3 carbon atoms. The aryl group is preferably
a tolyl group, a xylyl group or a phenyl group, more preferably a phenyl group. The arylalkoxyl group is

9



EP 0 388 528 Bl preferably a phenethyl oxy group, a 3-phenyl propyl oxy group
“or a benzyl oxy group, nore prefgg%b%aégggg nzyl oxy group. When two or nore
R2's are sinultaneously contain SI ural R2's may be the sane or
different nenbers in the aforenentioned group consisting of the groups and
t he at ogpse@illy aOdhbrbtiReRY Group/NaespHddylbr fdust oK ¥ befby 4P grdlip, Mbredbrléfararly 01 oup,
t he al kbéhznggk@xy@ évr/gup con?rglﬂ%%&)fﬁgy gar%on ator‘1,1swogrer:c erabe 1-3 carbon
atons. RSWhePtweoe dofe RASCar® BimURhEOUSTE Bénined, IRdse plurRdRTY MBY bd1he 34nty GtidtenONEd
group asemists inted akdtanventionsilgrou culsising BIthe grikips andithe atim 3k forth et IWhest ®Misai ned,
t he BS' & akyygroap drhan ali@xgt goup, dhel dligt emdlkorge lvap soritarshics carison atoméf prafefably i1s3 an

al kyl  geatop albmsaif @piesants| ongoompre rhémbea! selpttedfrora tHeatoydmentiana goum badelised] - 5
car bon abo@arWhe rtwgd efrmbrleyﬁsbﬂe@mulmnmalvmmmedhm AR may he ther samal deadifiptenigr oup,
the ar quhbemythe gmmplhersﬁsi i9 an pikyb troumeriap alikoxyhareupi e pllast pr o groumcontains 1-

3- phenyd ﬂg by 1% casbop atemg) When By s #p anvislkexyl grauma theyarvialkew gyoup joy

gr ouff. H’ﬁ&’a‘B{Y f pheaatnylexy groge 3 meﬁﬁ’mb’y QS°"€:9F B BPNZYexy PEOUP A @F‘&ﬂ"&lﬁl "21'9’9'

car bon ¥eBnEhe afifylaminp F°é! t%ﬂ?l‘r'ﬁ) ?"é’?"éF -Ai5pfho 'ha% Ip!

) %.'olf? a ylarﬁlﬂq ro =¥
2 ben | a&l"@ﬁ“ﬂﬂ' @(6&69"83 mﬁ%ﬂ Y

R
a benzy?¥aPhlpa i B??F'

n

group, ¥4 ¢ °€'b'r' %pr er a

bl o Ty S R S e :Q s a o

in pref ifve oH%EQQ ic |o£r4£&n

N, Oy anOzghlck SAICS tdrin % *amf)féafn é‘é&d hifuné .&‘Qm.?i 0 the

PTesent goldnRABHoAd adi Sbrcoraunicrae @eucﬂ rme erae?a asle.@faé.ai

sal t gy Aﬁélddﬁalmtlé Iaclmltﬁé"acﬁd‘ saccinfe aefdd tbricSald! fumarid Qd' i Bantdt I%Fuc%i@”p e

i Nor gankgyiabritsachills hedie. RYSHeB@ENs & o tREWitbn af dbid bHdu& sa@.e dsed% lalmeRic6, 1b

phos phodgcidandtbethenetwhith sl gharmacditicalydsedpabieci ds such as acetic acid,

pr opi oni C Af\€reCeprégdhtalive eRaplbs ob k@i N-cydhb-N'abstitutep-plritinbtafbodiMiddmide dbriviative 261 d,

succi ni erdingitalthe pasdnbinventichCéptigsertet i thecfomvmiadl), tibreidra Mbritiossdi tih, follp@iny odrpdundC

aci dzs | [eemppbsiNdsomp@3)laci d or the like. It is needless to say that when an

acid adduct salt is used as a nedicine, the acid nust be the one which is

phar maceutical ly acceptable. As the representative exanples of the

N- cyano- N - substit ut ed- pyri di necar boxi m dam de derivative ac- cording to

the present invention represented by the formula (1), there are nmentioned
e Pl | owi ng conpound 25 [conpound Nos. (1)-(53)]: 30 35 40 46 60 65 10

EP 0 388 528 Bi danund M Nam O Cosogund (1) N-cyano-N - (

2-nAtrexyethyl ) -2- pyr idinecarboxim dam de

35

U

50

55

10



5 (2) N-oyano- N m ( 2, 2-di net hyl propyl ) X2-

© pyridl necar boxl i ndani de (3) pghl - (1, 22-trinmethyl propyl)-2-
pyr Ldi necar boxi mLdam de 10
1- cyano- N - phenyl - 2- pyri di nscar boxi m dam de (5) N-cyano-N ' - (

4- mt hoxyphwrl di ne

__w
N- cyano- @t hyl berﬁ;ylc) g cperI dj_q ndpnfgr%ggm q%—ga) 2 . N-cyano-N

- C4ch|orobn necarb

N- cyano- NH - ( 4- (te| fI uaﬁyﬁﬁ'éiﬁ ‘E’@?fé f‘i “gl ®oyri di necar boxi rri darrLde (9)

N- cyamo- N -t 2- (&) nt hyl ptlmqyll)mhyll I-L(22 Byrd { Wiakdryl pad gy igmi 2Zile 25

(10) N- cyano N ?ﬂﬂm&&mhgmﬂﬂ%hyl | -2- pyridi nearboxi m dam de

4o D B T R b

)-2-pyridincar XI rrLda

pyri di necar boxi mi dami dePyridinecarbopimidarddau - (2-nlitroxysthyl)-3- 36

pyrit fecar box{4y dan del-(cyt)to-u'-phmymuidinudﬁbbxiﬁidmy!br opyl ) -3-

pyridi nsear bOX(‘g’I dam dey 4§§9ano Nl\l-.pyqn.om t,_h quyl ) -3- 40
-3

pyri di n*ear boxi m dal de H-(4 rre%ﬁyl p
pyr di neocar boxi mi dani dé’(‘ § necarbox i danide

N-cyano- N - bontBl - 3- pyrl dﬂrlecarQJoNL'ztdahtM bbylbenxgd))=2- N-cyano-N

'-4- mﬁt hyLbenzyl) 3- pw:dunmmﬂmdhgude (19) N-oyano-N - (
4- met hoxybonz -3- WLi.di pecar hoxine dam § 66 .50 +~—=3~—-5 -~ 1 EP O
388 528 )él (2)(%7)) I\I-mc/ rcygﬁcg ?O‘X h?lrna?nono onsyl')yé' y=a-

ri nccar ox mldamlde
Y 20 (8) N-cyano-u'-t4-(t:itluoromethyl)bonsyl]-2-
pyridinecarboximidamide
{9) N~cyano-N'~{2~(4=-methylphenyl)ethyl -2~
pyridinecarboximidamide
2 (10) N=cyano-N'-[{2-(4=chlorophenyl)ethyl]~2~
pyridinecarboximidamide
(11) N-cyano-N'~(2-hydroxy~l-methyl=-2-
o phenylesthyl)=2-pyridinecarboximidamide
~ % (12) N-cyano-N'-(2-thienylmethyl)=2-
pyridinecarboximidamide
{13) N-¢cyano=-N'=~{2~njitroxyethyl)-3-
35 pyridinecarboximidamide
NN (14) N-cyano~N'~(3-nitroxypropyl)=-3~
e pyridinecarboximidamide
(15) N-oyano-N'-(3,3~-dimethylbutyl)-3~
40 pyridinecarboximidamide
(16) N~¢cyano=N'~-(4{-methylphaeanyl)~-3-~
pyridinecarboximidamide
(17) N-cyano-N'-benzyl-3-pyridinecarboxinidamide
e (18) N-cyano=-N'~(4-methylbensyl)~3-
pyridinecarboximidamide
(18) N-cyano-N'-(4-methoxybenzyl)-3-

50 pyridinecarboximidanmide

1



pyri d| necar boxi m dam de (21) N-cyano-N - (4-(trifluoronethyl)bensyl]-3-
"6 pyr | di necar bogll_,msgg é;l 1(22) - N-cyano-N - (

4-chl .orobenzy 1 ) -3- pyrldinecarboxim dani de 10 (23) Ncy an
o- N'" -( 4-ni t rob* ny 1) - 3 - pyridinsoarboxi mdam de (24)

N oyano- N - 13°€ 5 Z‘?tmg’f"é‘?‘é*‘)'ﬁ "%%%ﬁ*ﬁ?ﬁaiﬁﬁﬁ%’ﬁ‘amﬂ?bémmdam(ﬁi (2d)

N-cyano- N - ( 3- bensyl 8¥¥ ecrobOX| m dam de (27)
N- cyno- No' W{@R2) p bhnmscyhyub)-us-myrttduueuarbntwdqmeiy(tag)s-

N-oyano- N - (2- (2- nst B9¥ :LS&%éanﬁdo%

pyri di necar Egﬂ m da . ag& é - chl or ophenyl ) et hyl | - 3-
pyr | dLnecar m da 3&) o-N 'N-‘ Ha 2‘(!-‘th0‘( dphdnyl ) et hyl | - 3-
90 pyPvdtitnnnnhbnthtﬂnnide (31)

ﬁg,ggg N _lﬁsi? JDenwd a1y aarpeny ! %hyih-@e Y b € hPgar pexg W dam de (32)

ni t roxyst hyl ) - 3- pyr| ?ﬁ‘ggg'f'rﬁ’)éfpﬁf %6333) N-cyano-N " -(

3- phmyl| prob%ﬂ) - 3- Ny y &ingech! bd)d allddd db l4robeng$d)) -3~ N-c y a no -

'[\; d i pf’\lle ny 1 (rjre L ndtn-%axauﬂﬂamaibom m dam de (35) (36)
cyano i n

N-czgno N - tés)zz dEpﬁe%ﬁ‘{]hyl r35x r( rl?%@ ﬁ'ﬁ%ﬂmd@ Aﬁ??)

N-ayano- N - (3, 3- dlph damid

Rus i dl necar b2&j mi danﬂd-a:i»inh?-u ! -EP:IGb’a‘BB:@?BoBbeen:yl i

J pyridinecarboximidamide

20 (27) N-cyano-N'~-({2-phenylethyl)=-3-
"~ pyridinecarboximidamide

(28) N-cyano=N'-{2~-(2-mathoxyphenyl)ethyl)=-3=-
25 pyridinecarboximidamide

(29) N-cyano=N'~(2~(2-chlorophenyl)ethyl]-3~
pyridinecarboximidamide

o (30) N-cyano-N'-{2-(4-chlorophenyl)ethyl]-3-~
' 30 pyridinecarboximidamide

(31) N-cyano-N'-[2=(4-benzylaminophenyl)ethyl)-3-
pyridinecarboximidamide

- (32) N-cyano=-N'=-{2-(4{~=nitrophenyl)-2-

-, nitroxyethyl)-3-pyridinecarboximidamide

S (33) N-cyano-N'~(3-phenylpropyl)-3~
pyridinecarboximidamide

© (34) N-oyano-N'-diphenylmethyl«3-
pPyridinecarboximidamide

(35) N-~cyano-N'~«(1l,2~-diphenylethyl)-3-~
pyridinecarboximidamide

® (36) N-cyano=-N'-(2,2- diphonyluthyl)-3~
pyridinecarboximidamide

{37) N-cyano-N'=-(3,3~diphenylpropyl)-3~

50 pyridinecarboximidamide
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- (38) N-cyano- N - ( 2- benzyl oxy- 2- phenyl et hyl ) - 3-
pyri di necar boxLi xi dami de 6 %’?ﬁ B1
N- oyano- NM C2- ( 3, 4- dLbansyl oxyphehy ?%91 - 3-pyridi necar boxi m dam de (40)
N- cyano- N - 3- (2, 6-di net hoxypyri di ne)-3- pyridi necarboxi m danm de 10 (41)

N- 1" -2l thyl): 4c, pyhi di boxi ni dami de. (4
NI S TN R
(43) N- cyangl-_Nlhpyplidﬂpheltibpxldldlmhdboxi mddmride (44)
N- oyano- N ~+(a@.44- dLc 1L14=1 354 -
pyr?/dimecar(t(??igi [ Ldambg'(liagg?ﬁg)Eiﬁ Ié ﬁ@?éaﬁ&-ag“-'é’z}-"#ﬁm'}% ,0,3%174
pyr Ldi necar box! mi dan3a®yridinecarbeximidanide  3- benzyl oxybenuyl ) - 4- 25
i di i m dai N - ' - e R0 t hyl J- 4-
1 e o e i kvt
N-cyano- N - C2- ( 2- met REE}AABRGRSE §¥ﬁ9m“¥u§yri di neoar boxi mi dami de (49)
N-cyarib- N {429pheny! N 0af Bl ©~4N '35 ( 2 =1n i ¢ r o Wyre tch Yergrbgxi m dani de
it ocyer 3 4 R PR RRR LRIt
N- cyano- N Jet hyl N ¢4 antoehdny()3 2Dt zoxypropyl)-4-
it thyl]-4-pyri g L dadi
m o;g)ﬁ%?N‘ y ]2 ni f?&gggﬁeﬁggx%ggﬂ@%@ﬁ di ne) car boxi m danl de 45 (53)
N- cyano- N {@3)pheny| SrayanosN| sphenydréppyridinegarbosimbdamides The
{ tit f th - Da if Ohl108ve t ‘=50 CN u~~
-'\%bs | tuenyqqly of thRsg Wfpgu?gs Wag)% 8 4 bl mp w1y &9 u
pyridinecarboxim -

2 amide
(45) N-cyano-N'-{4-methylthiobenzyl)-4¢-
pyridinecarboximidamide
(46) N=-¢cyano~-N'-(3~benzyloxybensyl)-4-
% pyridinecarboximidamide -
(47) N-cyano-N'-(2-(4-chlorophenyl)ethyl]-4-
pyridinecarboximidamide
N (48) N-cyano«N'~-[2-(2-methoxyphenyl)ethyl] -4~
pyridinecarboximidamide
(49) N-cyano-N'~(2=phenylthioethyl)-4-
o pyridinecarboximidamide
¥} (50) N-cyano-N'-{2~(4~-nitrophenyl)=-2~
nitroxyethyl]-4-pyridinecarboximidamide
(51) N-cyano-N'=[l-methyl=-2~(4~-nitrophenyl)-2-
0 nitroxyethyl}-4-pyridinecarboximidamide
(52) N-cyano~N'=(2-nitroxyethyl)-3-(6-
' chloropyridine)carboximidamide
4 (53) N-cyano-N'~(2-phenylethyl)-3-«(6-
chloropyeidinalnaxhaximidamide
The substituents R of these compounds have the following structures:
50
N//CN
56 — _ NS "
|
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Compoved N aR Cgs 10 (2) CHI

: 5
CH *sCH 20 . EF'0 sed 52881 al 25 (4)
OCH, 35 - (5) < Oa 40 /CN 45
X 9 N~~~~ ¥50 55 14 EP 0 388 628 B Conpound Na -R 10
18 | s Ul 28
(12 40~ | | R
468GN 80 li i N85 15 EP 0 388
628 Bi Conmpgund f\kl)) P Vo (13) 0 J10
(14) ; / ONO.  CHI |
CHa )
10 CHs
(2) /\!/
CHs
1 CHa
CHs
; _ CHs
et (8)
~ | Chs
1
- (4) /@
. OCH,
o w (5) O/
s N |
s (6) |
CHs
40
CN
45 N/ D
& N
A
N
. 50

66



15 16 ~~~(15) s CBS CH 20

56

- (17) \~30 nod £ ~~(18
N R N 45 EP 0 388 528°B1 (18)
55 16 EP 0 388 528 Bl Conpound ND -
(19) L i .. CH
10 (20 iR a
CH 20 (20) '|_Compound Moy ps o5 _ ?T (22) C - 90
(23) - G 35 "
c d 40 : (4 4CN 46_\_
~~~~~~~~~~ NSO (1) O\ N 55
‘ Cl
10
15 CR4
o . | Chs
~ (9)
N P
. "™
C1
NP
N
~ (11) s
oH ]
. 36
A S
(12) - \ﬂ :H
. |
“ CN
N
R
4 N
0 /-



17 EP 0 388 528 Bl Conpound No. -R 85

(1%5)2 e . Ceposssbesgf 0 78 o 20(26)
~~~~(27) B A ft 28 (28) 30
_)~Il 40 CN_.aN 80 66 1.8 EP_0_388 528 Bl _Compound tNoM R S
30) 10 H ($1 ~N~ A~~~ 0 ~ = NO
E) ) ;tE £ 39&123)-11-% a5 R (34) o
i 1111 35~~~f~~~~ c 40 i 1. _ 46 45
CN s 13 o~ N0
10 (14) |
MONO:
15 : ' CHs
(15) | /\/’\cn, |
\’_j ' CHa
-/ 20

CHa

25

L | CH, i
) _
CN
N~ .
7 NS
N
N |

50

16



NIHD50 s1 EP 0 388 528 B1 Conpound No -R 10 15 >

- ~~~(36) =20 26 30 ~~~(37) 35 40
S0~ ~ ~ ~~~C N, ~N-" 45 EP 0 368 528 B { A H EN
50 85 20 EP 0 388 528 Bl Conpound Na -R 6 10
(38) N 16 20 2 . ; ~~~~(39)

0 25 30 ao ) OCHT (40) 3
C 3- 40 _COIPOIIIId No. LAY q

!

5

(19)
OCHq

10

(20)
~ Chy

15

4

A3l3l3| Bl

NI, (21)
CFa
% (22)
c1
/ 30
(23)
NOe ]
P cl
et (24)
o cl |
; N,mn
& NS
| ]
N
50 N

56

17



45CN 50 56 21

- (41)

(43) 26

\/

10

156

20

50

&5

~~~~~~~~~ vCNI N

EP 0 388 528 B1 Conpound Nao

OB B, (45 s s

s SCHS 40 (46) _ 40 45

R 6

18

K~~~ 50 22 EP 0 388 528B1 Conpound ND
C e ad (47) 10 16
==y - -5 56 -
:wpmmmwﬁgbmuy ~~~~~~if?h1-m ~ocs0
CPs
(25)
Fa
| °\/©
26) /U
v 0
N
°
(28)
7N
CHg
(29)
N
|
CN
N .
& NS
™

~~(48)
c



55 23
- (52)

EP 0 388 528 Bl Conpound Nc -B 5

[AI] N-cyano- pyrldlnecgrbdghﬁﬁakae conmpounds 20 The
N—cyano pyri di-necar boxi m date conpound is the alkyl

(8 15

N—cyano-pyridinecarboxinidate conpound represented by the fornmula (11) set

forth above, n{ I nternedi at e Lor producing t he conpq

und of the
duct salt

present inve t| ted by the foPfnula (1) or an acid ad
t her eof (wherfein the mean| ngs of respective subst tuents are g
above)s. 25 In the aforenentioned fornul &he al kyl gr

whi ch may be tH
As the represa

1-8 carbon atjons, (
cycle in for par

Pbyfera

I cul ar

efined

oup of R has
e chain or
ntative

of the
entioned the

itdat e (55)

(56)

» 0 388 528 Bi

exanpl es of tjhe alkyl N-c m dat e conmpounds:
present inve —tdlare are.
folloW ng co und Nos. (54)-(58)]: 30 Cggmsynd No
Nane of Conpaund (54) Met hyl N-cyano- 2- gyri di boxi m
| sopropyl N dyano-2-pyridj necar boxi m datg 35, N
| sopropyl N-clyano-{81pyri dj necar boxi ni g (57) opr opyl
N-cyag9-4-pyridinecarbOX|nldate (58) | sopropyl
N- cyano- 3- (6-fchl or opyri di he) car e 40 46 60 88 24 EHR
These conpounlds have the follow ng structures: Conmpound Ng
oLy uctural  HOTTOFE 5 NG NO
o 2
-/
2 (32)
S
ONG»
25 )
(83
-/ 30
N (34) O
\ gill]
40
CN
45
N .
A N~
| H
N
80 N
&6



(54) t,0 -CH 10l 15
" CN CH (55) o- KC 20

NN (,CN ' CH ON (57) EP 0 383 628 B1 ~0 C 40 N~~C 50

[ 111] Process for produci ng N--cyano-N -substituted pyridi necarboxi m dam de

derivatives aS (1) Summary The

N- cyano- N - =T

present i nv¢nCrupoundnNee
y

tion met hods

T Y rye—according to the
produced by -dhy met hods suitable fof the purpose,
Wi g TWO ™ froduction—=25—— EP~0-8885R8 Bl nethods.

for exanple

These produ are illustra{ed by the reaction schene (i) and the
reaction schenme (ii), rzspectively A is to say, there arf nentioned a
met hod for rodug‘ﬁ}g t hé obj ect coppoum Qno- N

substitutedypyri ecar joxi m dam degeri vat epresent ed by the formula
(1), as is ijllustrated ijn the 5 reagtion s B (i), by leading the
cyan®pyri di pe conpound nepresent edy ™he TORpafla (I111) to the N

cyano- pyri difnecar boxi m dat e conpound represented by the fornmula (I1), which
is further feacted.withlagy of varjous_apine couopounds (pethbd i), and a
met hod for producing thg object conpound, as is illustrated | n the reaction
schege (ii)} by convertijng the am de conpoupgt™»gepresented by|the fornula
(V) Which i$ prepared by a well-known mnet hg t he thi oam de conpound
represented{by t{8§)ormjla (VI), whi IS 'acted W th clyanam de
WH2CN) in fhe presence|of phosphorus o chI de and a tertjary am ne
(nmethod ii){ However, a i group}in R cannot be
‘o¥odyced by|jthe nethod

30

(37 ' O

. 3
i\j
40
CN
N .
7 NS
45 I H
\
N

50

55

20



50 55 26 EP 0 388 528 1 These nmethods (i) and (ii) are described in

- detail below Reaction schem ( | . X Nls In R OH
or NAGR in I' OH 15 X at ~NHC Akf’b(?l’?ézé& c-o
IVE) N.~VWHC 25 CN "'' 30N 35 | 40 - Il 46
> c-N-8 <~ ) 50 55 27 EP 0 388 528 Bl
Wherein R R p@Emd~X-trave: the~same ' efmed-above—Rgact i on
schene (ii) : |5 Compound N | 11~ -N 20 - CN- R
Vi) X ~==~pDOSP : B
azl ~~~s~~eng, NHICIl _CN 10 GNRC - )

(39
10
0~
16
-/ 0
NI
(39) <N 0
25
‘\/: 30 ' 7 OCHs
(40)
N
) 35 CHs
W,
40
CN
N .
45 7 N
| B

50

56

21



N~~~~~ 35
-defi ned abov

(i).

e.

(2) Method (i) 4
met hod. for produci ng the object

X Wherein R and X have the same neani ngs as

Eg§%§835é Bed (i) is, as described above, a

according to the reaction schene

(a) Compound (I11)-Conpound (1V) 45 The cyanopyridi ne conpound

represented by the fornula (rrr) is reacted mnth sodlun1hydr|de or R ONa
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pyri di necar boxi m dam de conpound represented by the formula (1). In the
‘reaction, cyanam de (NH2CN) can iZy an anount of at |east 1 nole or
nore, preferably 3 noles or nore, nore Bre erably in the range of 5-15
noles in proportion to 1 nole of the thioam de conpound represented by the
formula (M) _Mhile the reaction is. as described above, conducted in the
presence of phﬂﬁﬁgﬁﬁthpxychloride, thg 5 reaction can be pgrfornmed in the
same manner jRei—anly avth phosphoriis.oxychlaride but_also witth phosphorus
pent oxi de, phosphorus pentachl oride, thionyl chloride, sulfudyl chloride or
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usual ly carrfied out in al sol vent, ents which can|be used

i nclude acetfonitrile, benzene, hexane, tol uene, dichloronethgne,
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15 The reaction tenperature is preferably in the range fromroom
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t he r an@eN-6fan@pyribihétarbosimidtl Bposias N reaction conditions, the reaction can
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[] Process for producing N-cyano-N'-substituted pyridinecarboximidamide derivatives

§6 (1) Summary

The N-cyano-N'-substituted-pyridinecarboximidamide derivative according to the present invention can
be produced by any methods suitable for the purpose, for example by the following two production

25



When the conpound represented by the fornmula (1) is admnistered orally as

"a drug, it is admnistered int abl ets, granules, powder or
capsules. Wen it is admni sterre%égﬁghége?gl ly, it is administered 96 in
the formof injections or suspensions. In order to produce these
phar mac e4sinogs? rdes BieabcBdn Métfods 86 GiluBtRIALLY thetbaRHAn \BneRBa) bid thélieadtioh SHbAS (i)Y
agent s, rdspéttiveh@ants, stabilizers and the |ike can be added. |f necessary,
ot her dr ugmhat @ntobsayNihee dare THURticAY la D&tRddSTol PRULHY, thé @bje@tXMBbuAd, Nagdnose,
st ar ch, sausiatedrpyridinécatbokihidaride dervalive i roitésentsd bl QRe fortiath qI),Uss [3Yiis@@Ed in the
phosph atrqaptiohi sghemea@hipyd leadiyy thé lcyanbpyridind chmpoaridCrieprasentad by Mt BrmaRCil lethbiNce;
bi ndi ng crapepyrisiinecagioxiohidate fcompodad represented by the fanaé (1), pwbicly isifurthbrrgacted | withl @myeqf
hydr oxy [veriops/éraied ¢aripoends (resttied lijcanid|arhatiind for endimingytieeebiegt compountl.cas ds illugbiatectin abi ¢
and t he thej jeaction)scheme dijjr by rm% ethe amida chmphund fepresentednipyl the fermule dW), whichl isi um
car boxy PEP# EEPIWQ!'M"M et PltM@m'qemePwﬁF@qumWethe fQUFU'%MinM“@ is
magne8i ueRrted with eanamide(NE2CN) in the Areepnen efephespborys-rxyghjorids anggdertiars Bmine (methgd
agents |“th ude, for exanple, |actose, mannitol, naltose, Polysorbates,
Macr ogol s, %BY%&&@PW? feinjg 2 nitgaf, @rgur.in Brcapnotie P’?S‘P"etdr'?é thej mpathod £ip; The
pharmaceutical preparations can be produced in the dosage forns of tablets,
granul es, capsules, injections or the like with these ingredients. [IV]
N- cyano- N - substi t ut ed- car boxi m dam de derivatives 50 The
car boxi m dam de derivative of the present invention which having no
pyLi di ne as the substituent Bin the fornula (A) set forth above is, as
descri bed above, the N-cyano-N -substituted-carboxim dam de derivative
Nepregented by the following fornmula (1) as descrl bed above: 56 31 EP O
388 528 Bi CN N 6
(r- ) x C- N- RNio wherein X represents 15 O0~~~~~~~~ 20 5 0
NO 25 9.-> 30 MC or H3CG-S-, and R' represents 351" fl or 002
40 When ) is N or
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45 N the conpound represented by the fornmula (r) can formits acid adduct
‘'salts. The acids with which acid EE 3§§§&k alts are formed include the
same acids as in the case of the 8 -substitut ed-pyridinecar-
boxi m dam de derivatives. In this connection, it is needless to say that
when the acirsbsamesds F adl(ilafe désPBeddf datailboléd, the aci d nust be the one which
is pharmaceutically acceptable. Representative exanples of the

N- cyano- N -sub t|t ted-c rboxt dam de derivative of the present invention
represented byNe#d PBrdU!&'EI y5|nclude the followi ng representative
conpoulds [conpound Nos. 66 (59)-(70)]: 32 EP 0 388 528 Bi Conpound No.
Name of Conpound (59)

N- cyano- N - ( 2-ni troxyet hyl
N- cyano- Nr - ( 2- phenyl et hyl

-qU|noI|necarbOX|n1dan1de (60)

ecar boxi m dam de 5
(61) N-cyano- N - ( 2-[i tr gxyet h gp)pyra2|necarbOX|n1%g31de (62)
N-cyan®- N - (2-ni troxyet E - f urancar boxi m dam de (63)
N- cyano- N - ( 2- phenyl et hyl ) - 2- f urfanc id )
N-cyano- N - (2-nitroxyethyl)-3-f ran?‘a‘?go?(lnnm g]mgﬁ h(‘?g in R° OR
N- cyano- N - ( 2- phenyl et hyl ) - 3- f urancar boxi m dam de 10 (66)
N-cyang- N - (2-ni troxyet hyl)-2-thi ophenecar boxi m dam de (67)
N- cyano- N- ( 2- phenyl et hyl ) - 2-t hi ophenecar boxi m dani de (68)
N- cyano- N - ( 2- phenyl et hyl ) - 3-t hi ophenecar boxi m dam de (69)
Negyano- N - (2- phenyl et hyl) - - cyanobNthhzenecar boxi mydani de (70)
3- yano-2-nethyl -1 -f 2-nig# 0 -isothiourea 20 25 K2 30 35 40 46 50
55 33 , EP 0 388 528 Bl [The s Otrave B he [ f ol | oliVidg structures,
respectively.

X NH N
25
| o
N/ 30 /J "
¢ — 0 —p’ (I
\N)
. 35 X NHs-R
@ _—~CN
N
Z g N R (1)
45 \Nj H
X

50

55
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Conmpound NM Structure 5 70 (59)

moles in proportion to 1 mole of the cyanopyridine. When the alcohol is used in the presence of other
solvents, it is preferably used in an amount of 1-5 moles in proportion to 1 mole of the cyanopyridine. The
solvents which can be used in the reaction desirably include aprotic solvents such as hexane, benzene,

28

"N ON 10 2] N t\v
ON'( 60) EP 0 388 5‘1’& Qb
H ~Co 25 N N " ONO (61) 0SHZ/ ~ 30
~~~~~~ WrisielN R, R' arfé’ h3% the same meanings as defined above.
ONGs (62)N 40 - _ - 4,
L (63) . N & U-~N_ _ .
- Reaction scheme (i) ¢ _ _ .- 50 55 34 EP 0 388 528 Bi
Compeund No Structure 5 N" -CN .
15 - CN 20
0 N CN $ (66)
=, xlp. - vy_* "-.-- 30 CN (67)
40 N v B (I " 50 56
10
PeSs or Lawesson's reagent
15
o C——N—R (v
H
phoaphorus oxychloride, tertiary
25 aﬂlnep anc“
- i
c N R (1)
S
N
. 3 X
v Wherein R and X have the same meanings as defined above.
(2) Method (i)
40
The method (i) is, as described above, a method for producing the object compound according to the
reaction scheme (i).
(a) Compound (i) = Compound (IV)
45
The cyanopyridine compound represented by the formula (lif) is reacted with sodium hydride or RONa
corresponding to R'OH used, i.e. sodium alkoxide, in R'OH, i.e. an alcohol to form an imidate compound
represented by the formula (IV). The amount of sodium hydride or R'ONa used in the reaction is a catalytic
amount, and the reaction is generally carried out by using sodium hydride or R'ONa preferably in an
s0 amount of 0.01-0.5 mole, more preferably 0.02-0.2 mole in proportion to 1 mole of the cyanopyridine.
Alcohols (R'OH) which can be used in the reaction include chain and cyclic alcohols such as methanol,
ethanol, n-propanol, isopropanol, n-butanol, isobutanol, t-butanol, cyclopentanol, cyclohexanol, n-octanol and
the like. :
The alcohol can be used also as a reaction solvent and can be used as only a reagent in the presence
§5 of other solvents. When the alcohol is used as a reaction solvent, it is generally used in an amount of 10-50



35 EP 0 388 528 Bl Conpound ko Structure 5 (69) 70H NC
15

(70) - N EPQpesfpeBr - - -

C-SKN 25 [V] Process for producing N-cyano-N -substituted-carboxim dam de

deri vat i iRéne, Bibthf\ et Piroldum SkHeS itdtrahidRErn AN RQiimdifyfictmbAiBe GRS thy Mitel YRSreaction
accor di N@mbératird & dAsrerathh tHetR8 bf 0950 * CORKIRAIGTY aPdindKrobm temperatuly t he formul a
(I'") can bengsr ¢eafofthehfonsd vgacis ddAditions thetrédalion chobe dofplefdd in®34choasch as t he
met hods (i 'The msitingiimidgte densppundreptedantbd by thé Igrmlte (INomn (mmediattlly be used Incthe next

car boxi nieskion eithoateurification byeisolaton.t he present invention represented by the
formula (1') except those in which X is HGCS- such as

3- cyano- () Geredoynd- (V) ¢ XLompoynd et hyl ) i sot hi ourea can be obtai ned, as
illustrated by the reaction scheme (i'), by converting the n|tr|Ie

r epr esent edhipidataccompound reprasented byithe fermujeg ipapnrsted it eyanamide Ot eN) incp Pl nt ed
by t hé® f lutien. Rreferably)in a\BH‘PsB!‘F '3," wﬂﬂwaé?@erwme@nm&ﬁ\emvw Wﬂﬁﬁﬁ‘iﬂ'ﬁ?ﬂ"m'q%s

the N ¢ unchrenegs ﬁ‘gg I[mde Xi mi damd e% g_r vatlveIaI['e es%nt ed me
fornul a r&g "‘F ag rf%‘) ﬁ_\&&ﬂ’ C% EP O
388 528 Jr ,,? {{?"H’? o reset °§|a\ uceg in g?P“"”bR 10
NH 15 solution, pri era % uffe sol IOI'I. the H y in the range of more ip
~~~NHQ%I\§‘§ ‘Q’r:bly in the ra of 5. 2 6 The concentration of the buffer solutlon preferably in the range of 0. 5--{2I

eon a phosphate buffer solution is used, each of the components of the buffer solution, NazHPO, and
NaHzPO4, is preferably used in an amount of at least 1 mole or more to 1 mole of the imidate compound

S represented by the formula (IV) in order to maintain sufficient bufferizing ability. The reaction temperature is
-~ preferably in the range of 0-50° C, particularly around room temperature.
~ 20 Under such reaction conditions as above, the imidate compound represented by the formula (IV) is
generally converted into the N-cyano-pyrldlnecarboxumldate compound represented by the formula (I} in 2-
12 hours.

As the method for punﬁcatlon by isolation of the N-cyano-pyridinecarboximidate compound represented

by the formula (ll) thus obtained, there can bs used purification methods which are well known in the art of

25 organic synthetic chemistry such as a crystallization method, a distillation method, a column chromatog-
raphy method with a carrier of silica gel and the like.

(c) Compoﬁnd (i) —~ Compound (I)

/ 30 The N-cyano-N'-substituted-pyridinecarboximidamide compound represented by the formula (I) can be
produced by reacting the N-cyano-pyridinecarboximidate compound represented by the formula () with
any of various amine compounds.

The amine compound is preferably used in an amount of at least 1 mole or more, more preferably in
the range of 1-2 moles to 1 mole of the N-cyano-pyridinecarboximidate compound represented by the
a5 formula (ll). The reaction is usually conducted in a solvent. As the solvents which can be used in the
L reaction, there can be mentioned, for example, methanol, ethanol, dichloromethane, chloroform, carbon
N tetrachloride, dioxane, tetrahydrofuran and the like, particularly methanol. The reaction temperature is in the
range from 0°C to the boiling point of the solvent, preferably around room temperature.
Under such reaction conditions as above, the reaction can be completed in 5 minutes - 24 hours.

40 The methods for purification by isolation of the compound represented by the formula (I) from the
reaction mixture obtained in the aforementioned reaction are the same as those set forth in the stage of the
purification by isolation of the N-cyane-pyridinecarboximidate compound represented by the formula (if).

The compound of the present invention represented by the formula (I) can be converted into an acid
adduct salt thereof according to a method which is well-known per se. The acids which can be converted

45 into acid adduct salts are the same as defined above.

(3) Method (il)
{a) Compound (V) = Compound (V1)
50
The amide compound represented by the formula (V) which is prepared by a well-known method is

converted into the thiocamide compound represented by the formula (VI) with a well-known thiocarbonylation
reagent such as P.Ss or a Lawesson's reagent in a well-known method [see Tetrahedron, 35, 2433 (1979)].

55 (b) Compound (VI) = Compound (I)

The thioamide compound repfesented by the formula (Vi) can be reacted with cyanamide (NH2CN) in
the presence of phosphorus oxychloride and a tertiary amine to prepare the N-cyano-N'-substituted-

29



1CN N 25 Xl'-C OR"(IV} 30 I . NB2-R

- 35 ¢ zZ NNX -C
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such adhieamido.compaynd repies th°ﬁ° ropanol .
: .Sﬁgu ngg:g ?e?ﬁ%\:qg 7]3;};’ gﬁﬁl ng ?g‘%ag E‘SB’I Ipsane: t&ﬁ‘ﬁﬂ' ét‘m.:sed as
onl y a ’ﬁaclé 1&{ % %{ymth ra?:éaaan o‘gmte htt%l W\S I‘nﬁﬁe a%g

used agheaso[vg use an am)

0
nmol es in dlg%lmﬁjﬂ ’gz %%%L ol i EI‘hJuEe al cohol is used in
tbe pres eﬂfaem&kod urifyi dineehl damnide éombéun%?ih%raﬂ Ly used
-in an HRpdbhd Rém %fegei&ﬂinefﬁmhﬁ s QBRihdd 44 tﬁe%éthd”d”QJf ?orrﬁiﬁg b\ Seid addldt st ar

\s0| VRNtsamyhd Hibke GatTorthan #HE BEkchblion 6rMe ietoB @) Ude aproti c sol vents such as
hexane, benzene, toluene, diethyl ether, petroleumether, tetrahydrofuran

and t hgvi usesof thé leempoarbiridinedafbsiamidadidé eeravaworeﬁrfesarn&b byﬂblforﬁ\hea)] ange of 0-50*

C, particularly around roomtenperature. 5 Under the aforenentioned
r eact i dr) Fotassilint ¢hanmrs| activatingragertt | on can be conpl eted usually in 0.5-28 hours.
The #mesulting i mdate conmpound represented by the fornmula (I11") can be

i nredi at eThe compelind 1of thh @rasent invertierc tepresentsd tbin dhet forpulai () ihesaas showh yn the edsuit ofon.
(b) Corfisteeantipl Exampfe 1) mmwms(umham@l Fivatingpiiret endcbvpisusefulr asps egessued by
t he for*%ﬂ"ﬂa(ﬁlvﬁtlngﬁgqné reacted with cyanam de (NH2CN) in a buffer solution,

-preferably in a phosphate buffer solution to be converted into the
‘eyan¥i iRDdHPEeEH pound .

The compound of the present invention exhibited, as shown in the results of Referential Examples 1)-3
and 1)-4, strong hypotensive effect in either of the intravenous or oral administration of the compound in
spontaneous hypertensive rats. Moreover, the compound decreased in the blood pressure even at a low

36 dose to a dog, as shown in Referential Example 1)-6. Thus, the compound of the present invention is useful
i\j as a hypotensor.

(3) Therapeutic agent for the treatment of ischemic heart disease

40 The compound of the present invention significantly increased coronary blood flow in a heart isolated
from a rat as compared with nicorandil as shown in Referential Example 1)-6. The compound of the present
invention exhibited hypotensive effect and continuous coronary blood flow increasing effect by far stronger
than nicorandil as shown in Referential Example 1)-7. Moreover, these effects were continuously observed
on intraduodenally administering the compound in Referential Example 1)-8.

45 The compound represented by the formula (I) exhibited strong inhibitory effect on a rhythmic
contraction induced by 3,4-DAP as a model of pseudoangina pectoris in Referential Example 1)-9, and it
was also more effective than nicorandil in an angina pectoris model of rat, as shown in Referential Example
1)-10. Moreover, it was recognized from the result of Referential Example 1)-11 that the compound
represented by the formula (I) also exhibited the cardioproteciive effect after ischemia-reperfusion.

50 As apparent from the above-described results, the compound of the present invention represented by
the formula (l) is useful as a therapeutic agent for the treatment of ischemic heart diseases such as angina
pectoris, myocardiac infarction or the like.

(4) Therapeutic agent for ameliorant of peripheral circulation
The compound represented by the formula (l) decreased the total peripheral resistance by in-

traduodenal administration, as shown in Reforential Example 1)-8. As apparent from the result, the
compound of the present invention represented by the formula (l) is useful as an ameliorant of peripheral
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represented by the fornula (1V). The armunt of the cyanam de is preferably
-at least 1 nole or nore, partrculﬁg Ies in proportion 16 to 1 nole
of. the.im date conpound. The reaction IS conduct ed in a buffer solution,
preferably in a phosphate buffer solution, and the pHis preferably in the
range of cheufdtiéh. >, nore preferably in the range of 5.2-6.2. The
concentration of the buffer solution is preferably in the range of 0.5-4 M
parti cul gs)Therdpedtichdgentifue Bmelioat@s pdnétiat citeuikioar sol ution i s used, each of the
conmponents of the buffer solution, for exanple, Na2HPO4 and NaH2PO4, is

pr ef er abl y Treedmpoundirepeesentadibydhe fatmulac@)stas Toundioeextibit cavebeal vasodilatative effert frome 20
i m dat e dhenesitref] RpfereutiatiBxample 1)r#? artdathen effegtf df ipgrilongitg the fséreival tinadn kppXia frgm thehe

r eact i on resuihvpichefarential Example B113.rAsisbgardnh fronh thesegragylis, dfe cOmBand othe prasent invehtion| y
around r cepRsededkythe faimula (Distesful g3 amamelierant pnerebghercyldtioms as above, the

I m date co ound represented by the formula (I1l") is generally converted
into t’He@ °H‘i°cf8?'é°@8’ﬁ195‘ffﬁd represent ed by t he forrrul a (IV) |n 2 75

hour s ! thodr on o b%;do at%gr ﬁe‘a‘e"* 2 grog\gtﬁ
conpoun
used purldfsf’% g PﬁEgWE "ruq?g ar@r% '{"‘ X4 %’Q Wl gl entof

synt heki qh ﬂtstwe(}“mr resg'%te cth é‘t’"é't'? I8 5 aﬁ@théad’ ute o9p tfcfr

met hod, unn chr omat ogr aphy net hod with a carrier of silica gel and t he
li ke. (c) Qg Aidsd (1V') - Conpound (1) i/ 930 The
N-¢yano- N st I t ut ed- car boxi m dam de derivative represented by the

formula (I )Tﬁé&ﬁm ndP FepRISERA by Yind Bulal (17 QilckdAChof Al RS BnskRt RudeRIEP BldSkFlvessel but
Kefr esgntaRe tHaYsmobts nusdigTailcroh X9 showh [ FdRPonfidl EXaRipleO1)95. ARTapiRrerOREROIS Fult, thae
am ne CoRpapoIad ¢f&henu"r&tmrra5\huyn 185rebnisd by the ALl i©lseRl aslaf Afthsthinai®| € or nore,
nmor e pr ef erwhdnythé Borsgmuiid®presenide by Tthel formuleD{l)Eis atiMinistorst|ae aORypbthidorC ¥ anurapBitidat e
conmpound agenpfoe the ivbattler wf iséhemic twartidissagels,\4n. amblivant afgpatipheral ¢irdulatidn) ah lapelieantisfct ed
i n a sol \cenabral dhsulition, & tHekapeutic agdnt @on timatrealhent) sfetirombodisher ancantdsthomatic, fthoan dbec an
be nerdsi @dmwidistefed roraliy, narshierallynithauesilarlye inhiavamiusly, diubdulapsooste bhperatanedublgl of ior m
car bon t dherfergif @ subdiegualdibist arresuppasitanahy dr of uran and the like, particularly
met hanol . This neesliass foay thetihedase andsthe dosing wai of theyepgposndaenresented by thvtermmdd M)i ng
poi nt of verMelepantiog:pn the siates of & patigntsueh ascbody, Weight é?’f)é?@tﬂmyed“m time, drupsiterbesuch
r eact i on ugskiR FemRgtongpstisnts,erdhe sefiushessefithenptiofisn Eeguitaple dasp and despap timesaidern 5
Nhut €@ 8 °SGa"hEH!PF'§°" “'I‘f?bb%ﬁ%'a%d ‘?“dPe 'P iof the ahovesdeseriped principles By, the suitablg dose

conpound dele 9"’ 3l ?—?c °’f°|‘35¥ﬂ"t"i’?e’ Qe ok eot - 11290 BrelstRPXi ned
in the afodr roes' t'ﬁ' ?y ° 'set fort t he stage
of the puyr glpd(?s b u,es rel‘g y é.émm% ed
by the f¢l{ Ions ngor I'tO I’O Mé 89£ CI le ent

i nvent? O'Bind B % &é?nLUeea%d&al?n

Ry r eact | yanocfl ' Ol m nocar na e represent

formul a ( Tﬁéﬁéx plgn'is ﬁlgludy o Qe Yo, Bfarch, AGystAliRyRelfuidsd, Randitoll anIWs@Q:alcwm
react i on ngarbgaRPhdsphate) lighPanhydtous silicic acid, calcium carbonate and the like; binding agents include, for
40 example, starch, polyvinylpyrrolidone, hydroxypropylcellulose, ethylcellulose, carboxymethylcsllulose, gum
arabic and the like; disintegrating agents include, for example, starch, calcium carboxymethylcellulose and
the like; lubricants include, for example, magnesium stearate, talc, hardened oils and the like; and stabilizing
agents include, for example, lactose, mannitol, maltose, Polysorbates, Macrogols, polyoxyethylene har-
dened castor oil or the like.
45 The pharmaceutical preparations can be produced in the dosage forms of tablets, granules, capsules,
injoctions or the like with these ingredients.

[IV] N-cyano-N'-substituted-carboximidamide derivatives
50 The carboximidamide derivative of the present invention which having no pyridine as the substituent B

in the formula (A) set forth above is, as described above, the N-cyano-N'- substrtuted-carboxrmldamlde
derivative represented by the following formula (I') as described above:

55
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EP 0 388 528 Bl ¢32 uN-CN ' (V) | Ham

- ONO2 10 C N C83W8 A0 S
ONO2 16 patclryl2al 5~00 The aﬁgdﬁ¥mé?sfvnitroxyethylanine whi ch is used
in the reaction is preferably at least 1 nole or nore, particularly 1-2
nol es per nole of dinethyl N-cyanodithioimnocarbonate represented by the
formula (V). 20 The reactiogyis usually conducted in a solvent, and the

sol vents which can be u in the reaction preferably include al cohols such
as net hanol, ethanol, isOpropanol and the |ike, and 3@n tic solvents such
as chl orof orm dichl or ofgt hane, tetrahydrofuran, benzénd, toluene and the

|l i ke. The reactiogntennqganqe_iﬁnpreferably in the range fromthe
solidifying point of the solgent 'to 500C, preferably around room
tenperature. Under such reaction conditions set forth above, the reaction
can be conpleted in 1-30 hours. 26 The met hods for purification by

i sol 3t i Wheralr X sensspaMy- 2- net hyl - 1- (2-ni troxyet hyl )i sot hi ourea fromthe
reaction m xture obtained in the aforementioned reaction are the sane as
those set forth in the stage of the pysification by isg ation of the
cyanoi m dat e conpound represented by, orMWa (I, a purification
met hods wel | -known in the art of orge synt Hjetic cfjem gffry such as a

a kthr t o¢gr aphi cal net hod
with a carrier of silica gel can be used. 38 Anong t he conmpounds of the
RLesent invention represented by the fornmula (r), the conpound which has
basi ¢ nitrogen atomcan be conyerted intg its acgd adduct salt by a nethod
whi clpy is well per : ifps th whi aci d adduct salts can
be forned arg] thellsane i e. [VI] Usg{ of the conpounds

[ car boxi m dam de rigvatlyves byr t hp~f orjrulkka (1')] 35 The
conpound of the present indention re@esented byNthe fornula (1') has, as
shown in the results of Referential Exanples 2)-i and 2)-2 bel ow,
vasoei | ati ve effect and hypotensive effect and thus is useful as a
vasodi | ati ve age dra hypotensor. Wien the conpound represented by the
formula (1') is 4 stered as a vasodilator or a hypotensor, it 40 can
be adm ni stered ¢ {, parenterally (intranuscularly, intravenously,
 Subcut aneous| yedr Péfcut aneously), or in the formof a sublingual tablet or
“a’ suppository. It is needless to say that the dose and the dosing route of
the conpound represented by the fornmula (I') vary depending on the states
of a pgﬁﬁﬁﬁ§“§ R 2ere$08y wei ght, sex, sensitivity, dosage tine, drugs to
be used in conbination, patients or the seriousness of the patients. The

suitgple dose and dosage tinge~ynder 45 a certain condition nust be
ove-descri bed principles by the suitable

determ ned on the basis of t

dose determ ning test by ned spen al et AN Yse | s generally in the
range of about 0. 1-200~Ms Sfker'ably 0.5-100 ng per day for an adult
patient. Wien the conpound represented by the fornula (1') is adm nistered
oral Ly wherdeGyug, it is admnistered in the formof tablets, granules,
powder or capsules. Wien it is admnistered parenterally, it is

adm nistered 60 in the formof injections gr suspensions. In order to
produce these pharnaceu at i ons, i gl ents, binding agents,

di sintegrati ng agents, st oni | ifZ78rgYand the |ike which are
descerd bed in the - 1 ’

the compound represented by the formula (f¥) can form its acid adduct salts. The acids with which acid
g0 adduct salts are formed include the same acids as in the case of the N-cyano-N'-substituted-pyridinecar-
boximidamide derivatives. In this connection, it is needless to say that when the acid adduct salt is used as

a drug, the acid must be the one which is pharmaceutically acceptable.
Representative examples of the N-cyano-N'-substituted-carboximidamide derivative of the present
invention represented by the formula (I) include the following representative compounds [compound Nos.

85 (59)-(70)
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expl anati on of the conpound represented by the formula (I) can be added. If
‘necessary, other drugs can be meP é,@;s%a\/bi] Experi nental Exanpl es The
present invention is further desc B tail with reference to the

fol l owi ng Referenti aI Exarrpl es and Exanples, which are given for the

pur pose of nerelpy—tHustrattrg—the—+rvent+oen n—&-heu-t—l—n—m—(—n—»q—l—b-[ 39 EP
0 388 628 Bl 1) B0 epr esent ed byNameof Sopppynds (1) Referenti al

Exanple 1)-1 5 |Vasope) axi r|gN-efsheRt(-aitodybifyl)-SeuindineshrboRinidamiab ae (L) Met hod
The conpounds off t he(epy eser|t NcymeNt@-prenyieihg-I-ibiiecatdkimidasids Phyfi ol ogi cal
activisies by mpasur g t hd MN-cyaheNS2-ailogéthyl)pirbAriocdiboxidiidamiiet ae

i sonetrically. ThorafRc aor|theyandNep-nieckybthy)e-forhcarbulimidamide at s (wei ghi ng
250-350 g) werefcut (68X o r ijnrcyangyNER-plEenpbtbylt2-fBramanbbximidamiddie ri ng

preparati on was|pl ac®® i n gnN-cragexN-(&aitréxyéthyl)3eforandaibbxirhiBamitle of Kr efpos- Ri nger
sol ution that was naf8hk ai ngd\-axanaii-@-pi@nlethyffurercdrboyimitlanddss 02 - % C02. The
prepar®tion in fhe offfan bdtMreypasNE-niserethyi)?-tbiophenacarbadmidamidder rlesti ng
tension of 1 g. |Afteffh5 equiryepr-Hr@-shonpehiiizshiopharecarbpimidanidei n the or gan
bath was repl ac 1atiing E"% B'F%]Y'?‘BW 38@?&“85‘%?’%"‘21@% KCl| to
contract the pr \f g{r; g 4ryproperaeneeabosinidemide nad r eached
pl ateay, the co AR ﬂﬂ# 'P'Wﬂ?%‘?"W“Pﬁe test compound was
determ ned by neans of cumJI ative addition. The rel axation response of the
test conpounds was expressed as the percent inhibition of the 20
contraction induced by KCI, and the I C50 value, which is a concentration
rtequired for inhibiting the contraction induced by KCI to an extent of 50%
We's calpcul ated by the Probit nethod fromthe concentration-response curve.

25 i 030 35 40 45 50 55 40 EP0388528B1 (2) Results
25
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35
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The I Cso val ues of the test conpounds and the control conpounds are shown

“in the followng table. 5 Teat | C5f value fM 10
(1) - 4.6 x 10- §¥?§54*“ 6.0 x 10a (3)
4.9 x 10-5 15 (4) 3.1 x 10-S
(5) These compounds hav@th5foh$dir%‘str‘c€l}es, respactively. 5.1 x K 20
(7) 2.3 X 105 (8) 5.7 x 10-5 (9)
7.2 X 10-5 (9 et e GGt ) 1.2 K
10 1 303012)} Compound No Structure 2.4 x 1Q1 (13)
35.1 K loss [I=zY 270=X"16—35 _
(15) 9.5 x ig.5 (16) _-CN 1.f7 x 10-5 (17)
6.6 x 10- 40 (18) N oNO 2.2 x 10-5
(19) 3[]7 x 106 20 t 7.8 9 1x -5
45 (59) (21) = NN 0 % 10k (22)
2.2 X010-5 (P3) X IN| 5 s0f
(24) 2.1 x 10- & | 2.4 X 10-5 (26)
2.3 x 10- 41 EP 0 388|528 Bl Toot Conpound No. [{Cso Value iN)
(27) 4.0 x 10" (28) 7.0 X 10 (29)
3,8 x_10- (30) 4.3 x 10-5 (31) 1.6 x 10-3
16 ° (32) N 10i ]| f
N~ -
S (60) . \
o O
' _~CN
® N ONO
]
61) & :/\/
(NI N
_-CN
35 0 ONOs
o (62) \/LN/V
~ |
40 -y
CN
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(33) _ 9.5 x 10'5 (34) 3.8 x 10- i 20

- 1 35) . X - 1.6 x 10' K (37)
2.8 X.10-5 25 E"°3§°g€§é) 6.8 x 10-5
(39) 4.8 . 10- (40) 4,0 x 10-9y 30
(41) o x—36= o\l_E?Z) =0 ~K~110- 5 143)
5.2 K 00 95 Compound No. Strucsuses) ]j 1- 10
145) AR 1O~ S (20T S—0-x—H0 % 40
(47) 4.0lx 10-5 (48) CN 7.3 x 10 s (49)
6.2 xl0-5 (5B) .7.7 x 10{ 68 42 EN T 388 528 %1 Control Conpounds
1CSO Val oz {K} y{no- 3- pyri dj : .0 x 10-n
car boxyLm dan}d &1‘0N- cyalpo- 4- ne- N/\/ I K 10

car boxyi m dam d Ref erent i al 1)- ¥i1 Pot assi um channgl activating
effect (1) Mefjhod The conmpound

(N-cyamo-N - (P-nitroxyethyl)-3-pyridi necarboxi m dam de (com

(13)), N-cyanp:N._: yl-g-pyridinecarboxim dam de (coppound (f17)),
N-cyano- N - (2f phenyl et hyl }- 3- pyri di necar boxi m dam' de (conpound (27)) and
N-cyano- N - (2f ni troxyet hylf) - 4pyri di necar bgyi m dang conmpound (41)) were
tested for thg potassium ¢hannel acti I ng effeq usi ng the 86rubidi um
(refefted to fhere(gpfter <£s 86Rb) whidh is a ragikgjsgiope as d marker of

pot assi um [ Seg Jour nal of | Physj N Mal e W st ar
(ats (weighing 250-350 g) [were |deh tizfd to death, and t horacic aortae
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ywepare a flal sheet . The prepar ion was | oaded with 86Rb i'_n he
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was gassed with 95% 02 - 5% C02 at 37 O C for 2 hours. The pr
"then transferred to a Krebs- Ri Ptsag%%&éﬁ)n not containing 8

washed to renpbve excess radloactlv 8 m nutes by

refreshing the solution every 2 mnutes. Finally the preparat

eparati on was
6Rb, and

30 so

ion was pl aced

into a Krebs-Ri nger solution containing each conpound (10-4 M for 8

m nutes. The W‘WWE‘WWTW
determined wi | ho@mpeuad M br . The | iYUGEW®e i n efflux rate duri

application of the conpoufid was expr essed as percent or tne
the applicatipn of the cofrpound. 35 (2) ults B Ncrenent

efflux ratio (% during tpe applicatiﬂ the t
the foll ow ng tabébg) 40 Cpnpound No. ¢l ncremnent
213.53 45 ‘
206. 61 (41)
effed? on spontaneous hyp
hypot ensi ve fects of th
conmpounds: N-jfcyano-N - ( 2-
(1)), N-cyand-N -(2-nitr

i mdggide (c
(conpound (17%)), N—cyano-N—(Z- phenyl et hyl ) - 3- pyri di necar boxi
(compound (127)), N-cylano- N - [ 2- (2- chJONr ophenyl ) et hyl ] - 3-

Dyt i di necar bgxi mi @i de (corrpound (29§Y and

N-cyano- N - (4-ni troxyet hyl rlcu;ﬁgix;yn%JpOMBWide (cdnpou
ous Nyé nsi rats (SHR). 6 R

“ebsemved in | e spont an
anest heti zed |wi th uretharle-a-chloralose K1 g/kg - 25 ng/kg;
bl ood pressure was neasured by a pre

intraperitongal ly). Mean
transducer through a cannula inserted into the carotid artery

%nti al Exanple 1)-3

i ntravenously) 66 (

coffpSuds of the present invention

nigg oxyet hyl ) - 2- pyri di necar boxi mi da

xyethyl)-3pyridi necarbox- 43 EP O
FeN A Y=Y

ch period was
iing the

flux before
in 86Rb

pot ensi ve

) Met hod The
[test

m de (conpound
388528 BI

i dam de

i dami de
hd (41))1 were
at s were

Ssur e
The conpound

was cunul ati vel'y adm ni s
into#t he jagular vein. The change in blood pressure was expre

nnul a i nserted
ssed as

percent of the blood pressure before the adnministra- tion of the conpound.

And t helViERspepss for preducing Neaanad-sybisiutetheasborimigiernide derfvalivesde s cendi n
pressure to |o an extent of 20% was cal culated fromthe dos

g bl ood
e-response

cur ve 2& E" tytad cgrbpdmidaraide,deriyatyesageprdingdorfhe nreent inventianrerweseited t he
\f/ol | 3_83" be prepared by any methods suitable for the purpose such as the methods @i") and
'gdescn below.
(1) Method (i")
35 The carboximidamide derivatives of the present invention represented by the formula (I') except those

compound represented by the formula (IV'), which is then reacted with an amine compound.

in which X" is HsC-S- such as 3-cyano-2-methyl-1-(2-nitroxyethyl)isothiourea can be obtained, as illustrated
by the reaction scheme (i'), by converting the nitrile represented by the formula (II'} into the cyanoimidate

Thus, the N-

cyano-N'-substituted-carboximidamide derivative represented by the formula {I') as the object compound

40 can be obtained.

50
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Conpound No. ED2o (nmg/kg, i1.v.) (1) 0. 037 (13) 0. 010

(17)° 0. 250 (27) 9) 0. 013 25
(41) 0.130 Referenti al EE)?anp%gaél%) 4 J30 Hypotensive effect on
spont aneous hypertensive rats (orally) (1) Method 35 The hypotensive

effect by oral adm ni stratl on of .the conpound of the present invention
[test conpound: (t"r Ic‘)xﬂ/et hyl ) - 3- pyri di necar boxi m dam de
(conpound (13))1 was observed in mal e spont aneous hypertensive rats (SHR).
Systolic pressure of glae rafegyfasted for 24 hour was (¥¥Ssured by using the
tail caff nethod before and hours after adm nistration of the conpound.
The conmpound was di ssol ved in a m xed sol vent of 40 polyethyl ene glycol

200 : physiol ogi cal saline h OR™fn W stered the
sol vent al one. The change gn bI ﬂf@ssu&?\mgs expressed as percent of the
bl ood pressure before the adm nistration of the conpound in respective

groups’ 46 60 44 EP 0 388 528 Bi (2) Results The decreasing rates (% of
t he bl ood pressureg-by the tNBst conmpound=are shown in the followng table. 6

Dose (ng/ kg, p.o. Decreggi ng. Rate of Bl ood Pressure (% Conpound (13)
0.3 .76 1. 53[0 5 9.12t 2(¥11I1y
1.0 7 31 2 3. 49.99 2.48 Control Group

-2.11 ™3.21 (nean|t ¥"ewTC RE'th"E‘htﬂ' Exanpl e 1)-5 20 Hypotensive effect

on beagles (intravenously) (1) Method e hypotensive effect of the

cofpound of the present invention [test conpound: N-cyano-N -(2- 25

ni t roxyethyl)-3-pyridi necarfooxi mﬁép §le (compound (13))] was observed in
agl e of either sex anes-] thetiz Wi th intravenous injection of sodium

pent obarbital (35 ng/kg).

/CN
N
25 “
) G ""_C—O—'R"” (IV')
N\ 30
NH _Ru
| 35 /CN
. ¥ N
~ " (1')
x” —c —N —-R“
d H

wherein R™" represents an alkyl group, and X" and R" have the same meanings as defined above.
The production method is further described in detail below referring to the reaction scheme (i").

(a) Compound (lI") = Compound (lII*)

The nitrile compound represented by the formula (II') is reacted with sodium hydride or R""ONa

corresponding to R""OH used, i.e. sodium alkoxide, in R""OH, i.e. an alcohol to form the imidate

50 compound represented by the formula (HI'). The amount of sodium hydride or R*ONa used in the reaction

is a catalytic amount, and the reaction is generally carried out by using sodium hydride or R""ONa

preferably in an amount of 0.01-0.5 mole, more preferably 0.02-0.2 mole in proportion to 1 mole of the
nitrile.

Alcohols (R""OH) which can be used in the reaction include either chain or cyclic alcohols such as

56 methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, t-butanol, cyclopentanol, cyclohexanol, n-

octanol and the like. The alcohol can be used also as a reaction solvent and can be used as only a reagent

in the coexistence of other solvents. When the alcohol is used as a reaction solvent, it is generally used in

an amount of 10-50 moles in proportion to 1 mole of the nitrile. When the alcohol is used in the presence of
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Mean bl ood pressure was neasured by means of a pressure transducer through

“a cannula inserted into the fe @3@%5&531 The conpound was adni ni st ered
into tthe fenoral vein through the a. The change in bl ood pressure was

expressed as percent changes fromthe pretreatnent values. 30 (2) Results

The dec btharssolvents, &t i€ prefePbly Useddih AR AmBirk 8616 FroldY int 1§&OHB§% £ IR RIS The

i |1 ust r abisitsivinichricgin bel used @estabIR irRiléid adroticsIMENtsCsudh adndxbrie bdnz6M8, ofd a&l&aﬂr at
heart ( &ervbdtioinam bfher] baratgtibmih abd tht k. TRRSIBICIMberitls i@ inl Y RRje N ON
heart 00-50 8¢, paniauarly xraumdienh leypaistirag t he Langendorff's nethod [test
conpound: Udderizeraioréthen(ichesh rection yuntiitigns,) theSrefiefitri i e eoiipiutedl ugiially i ocbe2s(Hegrepound
(13))]. Hetae resuliing imidate compaind represamtel] ey ittt fermQulatiily banrte idbBdiASH ughd irithel next

per f us eéPagtion githostauribation by isplaiegendor f f f ashi on. Krebs- Hensal ei t bi carbonat e
sol utlon pH 7.4 3790) containing an 11 mM gl ucose 45 whi ch was oxygenat ed
with 95 2‘“”5% GepomddMlr e was used as a perfusate. The left

vent r'f cuI ssure was recorded by inserting a |atex baloon into the left
ventri c °‘r‘"&t’%p’?/§a’§°°lj@‘t*€? olaA11K) isyRected it Gvapamide (NH2CN)Gn p duiter y

per f usa I' %‘ §o°h Q%P@@’W‘E‘Pf’"aﬁ ka é‘!f‘t"?"@i’rel’@?né’!ei evaneimidate tcampourh e
cameound { BB e o
CO”pqynq, Id '}i[éniﬂ oun reer&t :@ 42" oﬁgg ?ra é‘n? ng 60

pot aéS' 9 oemsﬁ o ol n 1o 15 fifbg

re e
e& %ﬂ&%ﬁaté Butfe eonﬁ.ar RNRbd, & ﬁﬁ%&' i hﬁ%
(heart NaHPOX ahd®NhH PO pletétaB d@s@rnsaf\r ouh‘t fg,em

“expr @85S RfldaBScombung i orde @i SuRigieit BreRL Q&cﬁ ﬁ d
(13) or tharange 60cE0k C, dardituldny StebitdSrodi® temB&ratbiie] € Ct s of ese COWPOU S O
coronary [uaddrisaeh @adtibio\eonaiichs C3raBova the iiiadth @omEbuRl fpre¥dnted b ttiibefoﬁmal awie g
tabl e. ddnerally dohveRedSiB® tB2Panbimidaaembsuad reprasdntia by BoMdrmuld (1) iN2FE Bour) |
Coronary Perifeusethad forGauriiibation blyUisdlationOdt tHexdyaroiniaitd. Sompount| réprésbited B\AIRE fotmula
Ni corandy) thus obtained, therd cen DB-uBed purification methods which are well-known in3theart @f organic
3.76. 7 ©othplisuchamistiB)such as a crystaliizaigh- Bethod, a distillation mefhod, a column chromdtdgraphy 2V
13. 36. 5Metheckwith|a cariey of sillcagekend th fikeas conpared with nicorandil 10 (Student's
t-test) Referential Exanple 1)-7 16 Henodynami c profile of the conpound of
the %e@éﬁ‘tmwm%l’{')l ofPPRUddtgl es (i ntravenously) (1) Met hod

The N-cyano-N-substituted-carboximidamide derivative represented by the formula (I') can be produced
by reacting the cyanoimidate compound represented by the formula (V) with one of various amine
compounds.

The amine compound is preferably used in an amount of at least 1 mole or more, more preferably in

35 the range of 1-2 moles to 1 mole of the cyanoimidate compound represented by the formula (IV'). The
reaction is usually conducted in a solvent. As the solvents which can be used in the reaction, there can be
mentioned, for example, methanol, ethanol, dichloromethane, chloroform, carbon tetrachloride, dioxane,
tetrahydrofuran and the like, particularly methanol. The reaction temperature is in the range from 0° to the
boiling point of the solvent, preferably around room temperature.

40 Under such reaction conditions as above, the reaction generally can be completed in 5 minutes - 50
hours.

The methods for purification by isolation of the compound represented by the formula (I') from the
reaction mixture obtained in the aforementioned reaction are the same as those set forth in the stage of the
purification by isolation of the cyanoimidate compound represented by the formula (V).

s

(2) Method (ii)

Among the compound of the present invention, 3-cyano-2-methyl-1 -{2-nitroxyethyl)isothiourea can be
prepared by reacting the dimethyl N-cyanodithiciminocarbonate represented by the formula (V') with 2-
s0 nitroxyethylamine, as shown in the following reaction scheme (ii").
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Henodynam c profile of the corrpound of the present invention was
“investigated in beagl es anes- §f?§§§98 th pentobarbital (30 ng/kg,

i ntravenously) [test conpound: N-cy % ni troxyet hyl ) - 3-

pyri di necar boxi m dam de (conpound (13))]. The thorax was opened under
artificial respirati Céfter adm ni stering heparin in an anount of 500
units/ kg, a Miravitz 37 | a was introduced into the coronary sinus via
the right atrium The coron2argNsCNus outfl ow was retur to the right
external jagular veiCHy=Be coronary sinus outflow was (% sured by an

el ectremagnetic flo %er (MFU- 2100, manufactured by N hon 25 Kohden)
connected to the Mravitz's cannul a. t,%g‘gnnul a was -inserted into the aortic
arch through the subcl iau‘hm 0 sure aortic blood pressure. The
aortic blood pressure s neasured with a pressure transducer (N hon:
Kohden, TP-200T). Heart rate was nitored wth a heart rate counter with R
waves Bf el ectrocardi ogram 5§‘r)ameters were.recorded on a

t her nosensitive recorder ( -GSSG manuf act ured by N hon Kohden). J 30

The conpound was adm ni ster t hrough the cannula inserted into the right
fenoral vein. N corandil usew prol. As for respective
measur gnment itens, p@f‘ angesNvEr e presSed as percent change fromthe

pretreat rent val ues of the conpBund (13) or nicorandil. (2) Results 35 The
results obtained by the conmpound (13) and nicorandil are shown in the

fo¥ | owi ng t#fl ﬁtour@%?f-mfr&gétk@mme r?s & bl the %& ispreforably/ & Ieast é
-Cor onary pahieuiiity Fl20m6ig per anodnthuoumm onate represented b
1. 42 The reactichbis 4du aﬁy QndQcted in a solvent and whlch can be u actlon

96.017. 6 pefferdbly include alcohols suctP8s methahol, ethanol, |sopr0p3§>l énét tRe like, and apﬂa%s nt such

Ni cor andiak chioroform, dicHi&oméihane, tetrahydrofuran; Bohzehd, Buene and the like. TH9. rédction kemperature is

20. 3t 5. 1 pfefferably- in the range from thb solidify{hg. fdint of the solvent to- 503.C] preferably around room

- 20. 71. 9 temperature. 8rded &@h Seaction noriitiGhs setNbrth(abbve, the rebdliorRedn @b eorbstetéokia N{3b Aouls. - 8
Henodyaaani cTherméthdde farf purificatianolpyp isolation aff 3dyanorrastieyit-(2Hritrogysthylisottiidurea cirogl @

(i nt r adudeketnn|mixtyre ptitainedtin the dforbimentiatad: reactidnl apitie par@sasuhose st oeth livethe stageadf heand

t he cor omuifigation bw dsofatianef dife ¢yiaroirhidela) Fampoundereprbssntied byl thei fodmulag(ivt)odnd rduiificationwer e
det er ni néthogs welldknawnrje thevert b eroapic synihatin cheafisty snebirasiapystilligstiommetaod] » digtliationd

t he aor t imetef.Gsromeiggrarical W&émteacwqrnf%!ﬁa @Q'éﬂ!‘th%ﬁﬁ{gnet ic flowneter

V- 3%0 maﬁ%?c@mpw% tNr H@FP“kBYﬂﬂE‘?’n‘ ro EPPﬂ' B He ga Jhrecompoundenhishi g

of t he aa‘,gi ?‘éﬁgf‘:@g éﬂ‘Fb"sMcﬁgﬂ “ﬁHaFBX ieh ip, ypll- 'E!'P‘f'fb??&%ox-
high %ﬂ‘ﬂ"‘aéa' E?ﬂﬁ?d?f f’iﬁ)e)s]’m ﬁ???é? pHPO¥e. t ube was
ted den bd

egfne;n et rﬂaﬁ%r?“c'} u%""e Hnl%&\tj’lﬂ'g'd%i'%”&('iﬂgesé%ﬂfn d bP’l E‘r@gr changes in
respect lve THe Fompdund Wiﬁ éeﬁﬁﬁve E(?e ?égl{téads etﬁe Bty )Chears]t t he
pret 1 eat fggfontid s 2% i 208 bl {vg%l‘f i pdieh e d' ng
t he nean yaQfilative ab e sum o e cor onar ow ?and

the 6 aor tWﬁean'i@&ﬂiden@‘Pépresented by the formula (I') is administered as a vasodilator or a hypotensor, it
40 can be administered orally, parenterally (intramuscularly, intravenously, subcutaneously or percutaneously),
or in the form of a sublingual tablet or a suppository.
it is needless to say that the dose and the dosing route of the compound represented by the formula
() vary depending on the states of a patient such as body weight, sex, sensitivity, dosage time, drugs to be
used in combination, patients or the seriousness of the patients. The suitable dose and dosage times under
46 a certain condition must be determined on the basis of the above-described principles by the suitable dose
determining test by medical specialists. The dose is generally in the range of about 0.1-200 mg, preferably
0.5-100 mg per day for an adult patient.
When the compound represented by the formula (I') is administered orally as a drug, it is administered
in the form of tablets, granules, powder or capsules. When it is administered parenterally, it is administered
50 in the form of injections or suspensions. In order to produce these pharmaceutical preparations, excipients,
binding agents, disintegrating agents, lubricants, stabilizers and the like which are described in the
explanation of the compound represented by the formula (I) can be added. i necessary, other drugs can be
mixed.

65 [VII] Experimental Examples

The present invention is further described in detail with reference to the following Referential Examples
and Examples, which are given for the purpose of merely illustrating the invention without limiting it.
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(2) Results Tinme course of the changes after intraduodenal adm nistration
of the conmpound (13) (100 ag/kg) | wn in the followng table. 2Q 25
30 35:40 45 60 56 47 EP 03885%€@§§l&9;6l‘0' A V,0 10-

- 44 15 20 4 144 25

ael O~~~1ytompounds represented by the formud@ N 1, m'n P, V . N N
p.4 *g~- Ino- A a 45

U~ u~ ! Referentibl Exafmple 4)31 EP O 388 528 Bi Referential Exanple 1)-9 Effect on
3, 4-di am nopyri di ne-i nduced rhythm c contractions in dog coronary artery a
(1) Met Nesdrelaking effektron\ive i¢oteteld rathaerteat t ack of pseudoangi na pectoris often
appears and the spasns of the coronary artery occurs during the attack. It
i s cons{lyMethed t hat when 3, 4-di ami nopyridine (referred to hereinafter as

o

10

15

20

25

30

35

50

The compounds of the present invention were tested for their physiological activities by measuring the
tension of isolated rat aortae isometrically.

Thoracic aortae obtained from male Wistar rats (weighing 250-350 g) were cut into ring segments about
3 mm long. The ring preparation was placed in an organ bath filled with 10 ml of Krebs-Ringer solution that
was maintained at 37°*C and gassed with 95% Oz - 5% COa.

The preparation in the organ bath was allowed to equilibrate under resting tension of 1 g. After
equilibration period, the solution in the organ bath was replaced with an isotonic solution containing 40 mM
KCI to contract the preparation.

After the contraction induced by KCI had reached plateau, the concentration-response relationship for
the test compound was determined by means of cumulative addition.

The relaxation response of the test compounds was expressed as the percent inhibition of the
contraction induced by KCI, and the ICso value, which is a concentration required for inhibiting the
contraction induced by KCi to an extent of 50%, was calculated by the Probit method from the
concentration-response curve.
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preparation [test conpound:
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hypoxi a was pxan neGRTRO 4@ ce (4 %eek old). Mce were dgxposed to a
gas m xture 90”/01\14 - 200 7‘5; was St feaned,l flow ratejof 5 I/ mn.
The tinme from o‘f'f's%‘l"!ﬂ'{,w g cantil | llhg ?t respjlration
[survival tihe (_‘ECQLWM 16 The_t est comoung wds orally

adm nfstered Tn the dosage formof a 2% suspension in gum arabic 30 m nutes
before the onset of the gas stream ng. The control group was adm nistered a

gum arabjic > uspension only. (2) Results 20 Survival tinmes of the
control mnd admi ni stered groups are shown in the foll ow ng
tabl e, U r., of Mce Survival Tinme (sec) nean + S E M 26
cont r &1 Dg°§aés'g"r‘rg{'a"93' sctvidig BHRCs 15 129. 478. 51
OOITpOUI’ld.' 0.3 15 130.279.32 1.0

4 afeibod 0301 5 40 30 3.0

~ 13 The compound® &5the- Bib&sht ﬁyenfbnRN-fzy&o-Qﬁé-n‘tr&%ﬁtﬂpi- yidheda®SkimialfRbe fcemt 1 2l

\EXanphe dolindl (13)3 h-byBRG-RbbAY Vo BRI hrbOmIBANTde ORI B, NecygnoRN- maﬁyudmw@m i on
on the phyRlifecaibo@aiddnadiAt EsMpolnk) (St hﬁ&i Kyano-NUB nittyBth@if-£hyRliifecabodmiBamél €,

t he i nhi @érhgotint @1)f R6rb tedled tidd el Ehafrlel hdiCatiRy SHREI By Usiny €1ateFABIdIGN (fefdfed

pl at el ettoag@ingipa ks BRb)VRficha & FadidR6tofsl 3 m&KSIBOPOLESium [See Journal of Physiology, 316,

N- cyano- 34 (148@).ni t r oxyet hyl ) - 3- pyri di necar boxi mi dam de (com pound (1'7)]

Bl oodasnas ale| Wistbrewdtsf (weighirigh250-38( blavere dehematized toaddathagridethdrisdicoanttae Ber8 Yapidiyt ri C
aci d = OisdatedaiThle ewtatwasfopered albhg $836hgitydiinelf axis 16 Prepara at flat shedth Ehes prppanalibmmes was
col | ect eldaded with 2f{Re |incthe KrebérRipgen seletio WAER) contabed 1SRk tincthe: congentyatiop [oh $haCifrPBR) was
obt ai nedwas\gassed wife95% Ont 5%f 31)@ forf 2 hayes. Thegirepaationtwag oo tr ¢hio ajkgebs-
‘m nut es. R-meatselwsnsnompréa"a eanot Washed, to| (EO¥e Qe ragiopgtivityy fog 18 pinuies IRP
W't h mPHefreshiag dei Selutignoay atnete}mv the srepaetign aas placedjeje édé@hswsa@ fon

Aft er pr‘é’(‘ﬁ@ﬂ%&‘!‘*‘&ﬁ“&%‘i“’r? myputeRi ¢ hout t he co ound (lha for 2 minutes

.

* mnt nbm,pre r E)_&d counter.
at 37*C, Pﬁz mcremerﬂft in mfspdurmg the a:é;f::ahon of t%g é%n was expressed as percent of the

efflux before the application of the compound.
35

u (2) Results
The increment in 86Rb efflux ratio (%) during the application of the test compounds are shown in the
following table.
40
Compound No. Increment of Efflux (%)
(13) 213.53
pu 7) 135.41
(27) 206.61
(41) 126.88
50
Referential Example 1)-3
Hypotensive effect on spontaneous hypertensive rats (intravenously)
s5 (1) Method

Thé hypotensive effects of the compounds of the present invention [test compounds: N-cyano-N'-(2-
nitroxyethyl)-2-pyridinecarboximidamide (compound (1)), N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarbox-
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measured photonetrically in volunme of 750 aU of PRP by neans of an
“aggregonet er (CAF-100, 50 manuf ﬁhgéj?%ilapan Spectroscopic). (2) Results
The inhibiting effect of the conpo on pl atel et aggregati on was
illustrated in Fig. 5. Vertical 66 vibration state in this figure are

di agr animRbdnGdd Eompolnd$4)); Ricfsho-Nadenzyl-3 BitidieckiidximidBmidb (cBRbGRE AT, N-cybroanag. €

1) - 15 Rehewligl) BbyriaRdca®buirhiBamiéd TDEsHSURS T @B), DT REGEHo-N-UBBkIbrEsheothyIs-

i sol at egyr@khesRsdximidemids aBMpoud @3) adat astanbhre-@:mtoRyotiyl-4pfidrdtartdkimidamide

C ONpPoUNGeompound )T i ttiservddMe Mtlb Spbntaneolidyperasisrats (8HR).e of trachea obt ai ned
from gui nematsdwele \anssthetizadrivitre drethéin@stchloitpn (INglkg - 25 mg/kg; intraperitoneally). Mean blood

N- cy ano-phdssufe?wasi rheasurg by ¥ IplesSireptyansdiicer cireugb Gxdannuthcindeded ifio aimgocantid attekiB)The. A
mal e Harcorhpopnd)wasnaienulaiivgly (adminigtered pvéth G0 grlinuten shreligh dhwedanmuiadingedediptat the jagutee

t r achea veimsThe ghangain dloed prassdrecas expraseadzas ppricerd bf the bipqd prassuré) befite the administtrer

sol ut i ottion ks ¢pmppundodriddie BRes villen which Was thendase rpquired dar ldescendingblogil pressutecto

Kr ebs Riap gdent of 2086 waprralgpipted froppibe deserrspenseeln®t 37 C and gassed with 95% 02 -
5% C02. The preparation in the organ bath was allowed to equilibrate under
resti ng@@ﬁ%ﬁ%n of 0.5 g. After equilibration period, the solution in the

or gan bat replaced with an isotonic o& tion .containing 40 MM KCl to
cogt ract ﬁ“\é\%ﬁ%v@ﬁgsadm’éﬁémwm‘f.s arp ghown in ti? °E?w"lgﬂ@?°(:ont ract igon i nduced by
KCl . h&d reached pl at eau, the—compound (13) was cuml atively added to the
organ bath to relax the prep@ompdu@No.ﬂhéDfoe(hakmﬁ.v.b1 response was expressed
as/the percent inhibition df theufontractl Qpsy Nduckd by KC . (2) Results 20
The concentrati on-response feu-y-e—+oFf ilhe—r—el—e—x—i—»g—affect of the conpound
X13) jos illustrated in Fig.| 6. R8ferential Mt@nplel1)-16 25 Acute toxicity
(1) Method Using male ddY rjice (14 weel] ol dposgcuteftoxicity on the oral
adm ni stration of the conpdqumd—gf—tiheSo—present—THventi on was exam ned
[test conmpound: N-cyano-N -|(2- nf&} oxy 0.0¢4 i fdi necar boxi m dam de
(compound (13))]. As a resylt, kZH0 wgs abamoa3 400 frg/ kg. Exanple 1)-1 35
Prepasati on of N-cyano-N - (JZ=m1 L PXyethyl )MQ&/\H d] necar boxi m dami de
(Method i) a) 2-cyanopyri dilne—( Q gl o6 1- 1 s dissolved in nethanol
(50 mM). Sodium nethoxide (0.26 g, 4.8 mmol) was added to the solution, and
reaction was conducted for 6 hours at roomtenperature. After the reaction
was comnmieferentip! Exampleitd4aci d (0.32 g, 5.3 nmol) was added to neutralize the

act¥on solution, 40 and the solution was concentrated under reduced
pr essur ¢lyPqipnsive,gffectongpqntapeqys hyppriapsive ralgddalvk o t he concentrated resi due, and
di et hyl ether insoluble products were renoved by filtration. The filtrate
was condBMe?ed under reduced pressure to give the crude product of nethyl
2- pyr:’!sdl n&&%rhggo)t(elngnwed&teg beséra?administration of the compound of the present invention [test compound:

: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide (compound (13))] was observed in male spontaneous

hypertensive rats (SHR). _

Systolic pressure of the rats fasted for 24 hour was measured by using the tail cuff method before and

2 hours after administration of the compound. The compound was dissolved in a mixed solvent of
40 polyethylene glycol 200 : physiological saline = 1:1. The control group was administered the solvent alone.

. The change in blood pressure was expressed as percent of the blood pressure before the administration of

the compound in respective groups.
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pale yellowoil in a yield of 7.5 g. Next, cyanam de (4.64 g, 110 mmol) and

~a phosphate buffer (pH 5.4) (70 \rArE% %é EE%B PO4 (7.81 g, 55 4s mol ) and

NaH2PG4 2H20 (34.3 g, 220 mmol) 2388 o the oil, and the m xture was

stirred vigorously at roomtenperature for 4 hours. After the reaction was

conpl et eqg) R¥us acti on was carried out with dichloromethane (100 m x 3),

and the |chI oronet hane | ayer was dried over anhydrous sodium sul fate and

t hen concentheadesroasial dids (%5 6iuetlbol pRESUHY 1. theltba c6rfibuRi dré sHoRlintRSobwWRg tablés

obt ai ned was subjected to chromat ogr aphy on a SI lica gel col um (WAKO GEL

C- 200, 6§40 g) by eluti . Erner Jf.1 2). The product

obt ai ned was further fc \,gef(gl%qp b (0 ne-di&thyl ether to

gi ve net hyl N cyano- 2 wmpwmmaa oXi mdate6(7§+8§39, 54.7 Dl , yield: 57%

as col orl ess needl es.| Physico- cgsnh cal pr opg{zl@s‘“of met hyl

N- cyano- 2- pyr i di necarppexHi-gat-e—bst—M-84—0—81+—-ec—HR—speef rum (cm ',

KBr) 2820, 1640, 157Q, 1340; NI\/ROSDeCtrum B30t 3442, CDC13-ICDOOD) a (ppm

52 EP 0388528 Bi §. 83 (1 H ggd J = 2. 449§b4424§9 4Hz) ;198 (1 H dd, J
=7 3, 9.4Hz), 4.16

= 2.4, 7.3Hz), 7.94 ((FH———S= 63 (1t

(3H, s). b) Methyl M Sy 1 i di il 3.1 mol) was
di ssol ved i n net hanol| (weard $EM)- nitroxyethylamne nitrate (0.57 g, 3.4
nmol ) {fas added, and sodrummEThOXTOE (0. I8 g, 3.4 mmot) was 5 further

added gradual ly. The m xture was stirred at roomtenperature for 10

RiNut es. F@f,etr@@-algﬁgﬂ ﬁgtlon was conpl eted, the reaction solution was
concentr ced pressure, and the resi due thus obtai ned was
‘e%trac;oemyﬁq,tg,{gwgb@g{&r@?‘gshﬁﬁe,(o gy x 3). The dichl oromethane |ayer was
dri ed over anhydrous sodi um sulfate and concentrated under reduced
pressure.¢)Mghogoncentrated residue was crystallized from
dichloronethane-diethyl ether to give the title conpound (0.44 g, 0.20

mol , yi el dThelRypotensive %gffec Sof it EompoGrl sicthél pRSent Mivyfibc Rtest [RBIMPaLAd: NBEYARBNE(2-€S
of N- casamitrokyethyl}-3-pyridinecaybekinidanidd -(q@ypowtd (E3))R wao xbsorveldiin teagle®.of bitheb sex &nés-0 *
C. 15 | Pneipsiotith intravef@siinjectidd®f JodB@dF@ntotsbilRe (Iovigkg). 1630, 1600, 1580, 1560,
1290; NVNVRMsanchidod gressufelws® mekebured ORpa@R)s i a Prepsvje tBingiBcef thratgh & candyla ipserte@inipHz ) |
8. 3-7. 9 (ifemprpl artgryGThe(comppundijvas afiministefe@liinto the fenaral Beircipoyigh tRe capnyle fhe ¢hangs —
5.5Hz); 2Jnblood pressure was expressed as percent changgy fg,m;ﬁq ereteaipent \Sp&psj; C H N
‘el cul®ted: 45.96 3.86 29.78 25 Found:
45.68 JAfpsuls30 12 (99 (Cs Hs Ns03) Exanple 1)-2

The decreasing rates (%) of blood pressure by the test compound are illustrated in Fig. 1.

35 Referential Example 1)-6

Effect on isolated rat heart
(1) Method

The effect of the compound of the present invention on heart of rats was examined by using the
Langendorif's method [test compound: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide (compound
(13))]. Hearts were excised from male rats (weighing 250-350 g) and perfused at 80 cmH20 in a
Langendorff fashion. Krebs-Hensaleit bicarbonate solution (pH 7.4, 37°C) containing an 11 mM glucose

45 which was oxygenated with 95% Oz- 5% CO: gas mixiure was used as a perfusate. The left ventricular
pressure was recorded by inserting a latex baloon into the left ventricle, and heart rate was determined from
the pulse of it. Coronary perfusate flow was also measured with an electromagnetic flowmeter. The
experiments were carried out by perfusing a perfusate containing the compound (13) for 10 minutes after an
initial equilibration period for 30 minutes. As the control compound, nicorandil which has an effect opening

s0 potassium channel and is similar to the test compound in structure was used. The changes in the coronary
perfusate flow and the cardiac function (heart rate x left ventricular pressure) caused by these compounds
were expressed as percent changes from the preperfusion values of the compound (13) or nicorandil.

(2) Results
]
The effects of these compounds on coronary perfusate flow and cardiac function are shown in the
following table.



Preparati on of N-cyano-N -(2,2-di nethyl propyl)-2-pyridi necarboxi m dam de
“(met'hod i) Methyl N-cyano-2-pyridj i mdate (0.50 g, 3.1 mmol) was
dissolwved in nethanol (10 m), f@?‘f@?ﬁ%mt hyl propyl am ne (0.30 g, 3.4
mmol ) was added, and the resulting m xture was stirred at roomtenperature
for 30 pm —Af the—reacton—was—conpgteth—the—t+eaqti-er—sottt+9n was
concent|rat ed under Brtiatipn ipliin | e TheNymbenob | - Gasongry Periysate |oGerdingErctivn <
crystalllized fromldi chl or onet hane di BPeiments; merFlol”d%(ﬁhwe)t He title co
(0. 63 d, Nicoréhdimol .| yi el dix 1929 as jcol ord ess peedl 83:5610 Hhysizpsgheni
roper tjl ano- N; - ((&.eZ2- dl TNyl opvyl I-Z- necqr oo TOATTT
Hoo e JlEheund Y20 Mraiome O LS ahhnl 2o dkaan 1t ando

89-———+-RIspectrri—{cm—1 KBr) 3260 ,
45 NVA @wart$Bh (100 MHz, CDCI3) (ppm) 8.7-8.5 (3H, m), 8.00-7.80
m, 7. 6--7,340_(,%4—1,0,,@,”3“,,5&0&3“, d, J = 6.0Mz), I.05 (9H s). Henmentary
Anal ysi s¢siullent's t-test) N 50 Cal cul at ed: 66. 64 7.46 25.90 Found:
66. 410 —F58—25 72— CHHtTN—S6——EP—0-—388-528—B—bxanpte—H—3
Preparation of N-cyano-N -(1,2,2-trinmethyl propyl)-2-pyridinecarboxi m dam de

teT

ound
cal

e MP:
560;

1 H,

(et hodRi . | N-cyano- 2-pyridi necar boxi mdate (0.50 g, 3.1 mml)
was di SSorve ¥anol (10 M), 1,2,2- trinethylpropylamne (0.34 g, 3.4
ol ). Wgs i mxture was stirred at roomtenperature
for %350 m n‘%?%g%e&ﬁk (ejorf‘htg %%’Brr?oggﬂc%'i oﬂ)revsvg'ﬁ e '1'3?%*’8?” 5"?%’8"%"8‘58’& on sol ution was
concent fakgifbgunder reduced pressure, and the residue thus obtained was
sy st al {I zed from di chl oronet hane-di ethyl ether to give the title conpound

(0.67 0, Hefodyhahic phb\‘il@'clﬁl:theggo%oﬁa of WeOProdentintnfidhl Voss- invbSlightBy ¥ b&daied) GhBsC 2l
\pr oped t ieized fwith- SanteBabith 40l md/kg; intrbveRduBlY) RER SundY N-CJhride- o de
MP:  96. Byridinédrbbkiriiddniidd (RomP&uad I(W8))l. THeMhorax KWBE Jopdied unde ial Pespihtiors HHan
2180, I1&inistdniBg hephfirGin ;an bt PIESDD fubitdTkg, (aLiAGtavik® canhlild whd dhtrodiudeR M3 the c&rEnahy? H,
in), 7.9dsvib th right atriuin.5Me (chrohdry shus oftfiévd wéslretdmed] to the Tight exbiadl jagllardin{ P d,
J7. 2Hz) gorchar) 3in¢Dddiflos was lbasumed by an/slderamnagnstis flowrbetés (MFU-2100anufactifed By RHbrat ed:
67. 88 Kohd@} conndeled3® the Moravitz's cannula. A cannula was inserted into the aortic arch through the
subclavian artery to measure aortic blood pressure. The aortic blood pressure was measured with a
pressure transducer (Nihon Kohden, TP-200T). Heart rate was monitored with a heart rate counter with R
waves of electrocardiogram. All parameters were recorded on a thermosensitive recorder (WT-685G,
manufactured by Nihon Kohden).

30 The compound was administered through the cannula inserted into the right femoral vein. Nicorandil
was used as a control. As for respective measurement items, peak changes were expressed as percent
change from the pretreatment values of the compound (13) or nicorandil.

(2) Results
- 35
\( The results obtained by the compound (13) and nicorandil are shown in the following table.
Dose (ug/kg) | Mean Aortic Blood Pressure | Heart Rate | Coronary Blood Flow

40 | Compound (13) 3.0 -15.3£2.5 1.3t1.4 16.4t1.8

10.0 -38.523.1 -5.0:2.8 96.0:17.6
30.0 -50.7£2.1 -16.2£3.3 134.1£9.2
Nicorandil 100.0 -21.3¢1.9 0.2:2.1 20.3t5.1

o 300.0 -43.125.4 -20.7x1.9 84.9x10.8

mean * S.E.M. (N=5)

50 Reference Example 1)-8
Hemodynamic profile of the compound of the present invention in beagles (intraduodenally)

(1) Method

65

The aortic blood pressure, the heart rate and the coronary blood flow of the beagles anesthetized with

pentobarbital were determined in the same manner as in the aforementioned Example 1)-7, and the aortic
blood flow was measured with an electromagnetic flowmeter (MFV-3100, manufactured by Nihon Kohden)
by attaching a probe at the origin of the aorta [test compound: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarbox-
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Found: 67.51 7.97 24.25 (% 25
(CaHi aNs) Exanple 1)-4 30 Pr epgp dag g
N- cyano- N - phenyl - 2- pyrldlnecarbOX| am de (method i) Methyl-
N- cyano- 2- pyri di necar boxi mdate (0.50 g, 3.1 mmvl) was dissolved in
net hanolimigdidéidompéund (13Ne A Reldleh'sOtubesd wéls Tiséted itEtheadi@ilum datda tsheu BRBRInkil Ng
m Xt ur e iNdiefon Jori sdinnBiralibn 6AREEoPEING I[(£8) 10E L/RY). Tife Bdurse lcRahgesAil respécti® méaaie-
react i ormentlkentsOWgN &ipidsodids Perca@d chdnges fom té prRtealbeht CUBE. CTotal pdripkbral Pediztance
reduced was esiauated, byaihvitling k> mexpiacitie bibdisesslré itnibel sunaef titer gosdnary Ibioadetibwl and the
di chl er caoit bleerttlost et hyl ether to give the title conpound (0.63 g, 2.8 mmol,
yield: 91% as col orl ess needl es. Physico-chem cal properties of
N—cyammﬂqﬁ%MQnyl 2- pyri di necar boxi m danm de MP: 103.0 - 104.0C, IR
spectrum (cm', KBr) 2180,1620, 1610, 1580, 1560; NMR spectrum (100 MHz,
CD3 QD) a limpippursspof the changse after "Ffadq?F’e'% ad"@'slm!?"@' thz H°mPF)“"d (3p(160 *29"(% Ae m
El enefft Shgwnap ke jlipwing tgble. H N 50
Cal cul at ed: 70.26 4.54  25.21 Found: 70.09 4.57 25.14 (9% (C
aH oN4) 54 EP 0 388 528 Bl Exanple 1)-5 Preparation of
N- cyano- N - (4- et hoxyphenyl ) - 2- pyri di necar boxi m dam de (nmethod i) 5
thhyk N- cyano- 2- pyri di necarboxi mdate (0.50 g, 3.1 nmol) was dissolved in
met hanol (10 m), 4- methoxyaniline (0.36 g, 3.4 mvl) was added, and the
resulting mxture was stirred at roomtenperature for 30 mnutes. After the
\saction was conpl eted, the reaction solution was concentrated under
~reduced pressure, and the residue thus obtained was crystallized from
\¢i chl fronet hane-di ethyl ether to give the title conpound (0.74 g, 2.9 mol,
yield: 94% as colorless needles. 10 Physico-chem cal properties of
N-cyano- N - (4- net hoxyphenyl ) - 2- pyri di necar boxi m dam de MP: 116.5- 117. 2aC,
IR spectrum (cm', KBr) 15 3080, 2190, 1590, 1550, 1520, 1250; NWR
spectrum (100 MHz, CD301D) a (ppm 8.77 (1 H, br d, J = 5.8Hz), 8.25 (1 H,
d, J= 7.2Hz), 8.06 (1 H t, J =7.2Hz), 7.8-6.9 (3H m, 6.98 (2H, br d, J

=10.3Hz), 3.83 (3H, s); 20 El emrentary Anal ysis:
N 30
35
40
45

50

56
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C H | N Cal cul at ed: 66.66 4.79 22.21 25
Found: 66.41 4.83 22.%12 %ﬁé& H12N40) 30 Exanple 1)-6
Preparati on of N-cyano-N -(4-ne h?l } 2- pyri di necar boxi m dam de

(method i) Methyl N cyano-2-pyridinecarboximdate (0.30 g, 1.9 mml) was

di ssolved in nethanol (10 m), p- 36 nethyl benzylamne (0.25 g, 2.1 nmol)
was added, and the rgsulfing xtlure Was g$tirqed §t roomtenpera- ture for
2 hours. After the rgactfog Wasmclomal gded, .nthj*"}e ction solution was
concentrated under reduc¢dSpidssuy® - padi 1ise $i ue thus obtai ned was
crystal lized fromdi ethyl] ethéer tlo'qgi the tijtl elconpound (0.41 g, 1.6
mmol, yield: 91 % ap colorTdss crys S. i co-chem cal properties
of N-cyano-N-(4-nethyl bepzyl J &4 il Yecibox®n ganm de MP: 104.2 - 104. 8C
IR spectrum (cm', KBr)|2880e &608.« NEH] &45| ANVR spectrum (100 Mz,
CDC13) a (ppm) 8.8-8|5 (BH), (7. 94 (1H®dt| J=2.'7, |7.5Hz), 7.49 (1H, dd,
J=4."8, 7.5Hz), 7.35-].15ftaH =" 2P
El ementary Anal ysis: pod
N Cal cul at ed: 71.9
55( C5HANO) EP O 3
N-cyano- N - (4-chloro

Ol
[, ]
/e
2

3Hz), 2.37 (3H, s);

C H
1.87 5.59 22.11 (%
i on of
ide (nmethod i) 5

Met hyl N-cyano- 2- pyr 1 nmmol) was dissolved in
met hanol (10 m), 4- 4 mmol) was added, and
\the resulting mxtur ure for 5 hours. After
~the reaction was con was concentrated under
“reduged pressure, an Wias.crystal lized from
di ethyl ether to giv (55 mmol , yield: 16% as
colorless crystals. 5 @Of
N-cyano-N - (4-chloro “ée MP. 93.5 - 94.0 * C
| R spectrum (cm, NNR spectrum (100 MHz,
CDCI8) a (ppm) 8.75- %4, 7.5Hz), 7.50 (1 H,
dd, J = 5.1, 7.5Hz), 'g,
L] [ ) L] m
30 ;..‘-a - " g
3
"}"!n Heo P " H
Nlesd s ilenm s |8 |8
35 1 ' £
\ <4
s §
- o .; =
AEHEREMFRERE
[) [ r
40 i
g2 |,g| & &%
. PO é
.- Ly
3 v |@ E 'g' B
& & - " 7]
N ] a o L] zg
35 - a og ~ n H
g3 e |5 |3%|§
50
HIRERFREDE
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J =6.8H); 2020 ~mmmmeee El ementary Analysis: C H

"N Cal cul at ed: 62.11 4.10 J%?”s%‘ . Found:

62.08 * 4.00 20.43 (% (C, 4. H| Exanpl e 1)-8 Preparation of
N-cyano-N -[4-(trifluoronethyl)benzyl]-2-pyridinecarboxi m dam de (nethod i)
Met hyl  NRetsrniat Bxapplei1pe necar boxi m date (0.30 g, 1.9 mml) was dissolved in
met hanol (10 ml), 4- (trifluoronethyl)benzylamne (0.36 g, 2.1 nmol) was
added, arEdect bre3,d-iarindpyfdineFhdated Bythis cantradiérd 6h dblg cbromim) drRAPEr at ure for 30

m nutes. After the reaction was conpleted, the reaction solution was
concens r é) dethachder reduced pressure, and the residue thus obtai ned was
crystallized fromdiethyl ether to give the title conpound (0.47 g, 1.5
mol , yi el dt isgnogn tet the bitack ekpsewdogngina | pectoris(biterPhgpears @nd: the rspasais gb tepm@rohargs of
N- cyano- Rt scce'tSquf-nqﬁb@ ltpsk-Hy/is considerpdl thab wiep 3 4ldiamianpyrisine i (refectechtochereiviatier B27. O
- 127.2 &4+ inistared 1q aghpn corpaayy) artpry dmvitra, Bythmic] BwactioRewp @od thisperiqdidd0
MHz, Cpciihe) con *' n’)"e"83°86d8 V‘Te{‘!s thab qf the7attack of) pgqudaggina jpectords fsee MYAKKAN-GAKU

7.70-7.4 6'8 v 2 °t6°f1th mP@%ﬁ%H‘Paﬁf eﬂn'a\reygqnson the rhythmigy
N 50 Cal ggn ! teste amles lsolated N peagles ffegh gompoyngd: Ps (%
(Cis Hi N %’%xy%% ; 1 -9 Prhepar ati on of
N cang- Besled o .mﬁ o e S e ) 6
Met hyl t:%‘en J .% nftt?th ger so w| |§ ?j P' égj in
net hanol éd with %sz Vg o or ?51 o “ﬂﬁ:% g 101 Q_ang
the resubﬁdA”ﬂaﬂﬂaﬁ:H& %y oa D'Sﬁdaf {h FI5 jed! (li( hdei )ta g the
[ eact i ona\eamerCaipier (APb21 G, Hean dE\ﬁNiﬁ Gﬁ%ﬁﬁ‘ HP e\"? Sesting
r€duces mhas&s unempa(wztnmva&aad Y€ tHo thw«’&s Jéﬁ o i {%e _
met hanol estilgtioh Yécab BHstahtOth€ borbolinasvat | deec@ﬁm g, 2.9 , yreld:
93% as colorless crystals. 10 Physi co-chem cal propert | es of
N- cyano- I2) Résufisd- met hyl phenyl ) et hyl ] - 2- pyri di necar boxi m dam de

25 Inhibitory effect of the compound (13) on the rhythmic contraction induced by 3,4-DAP in the coronary

arteries of beagles is illustrated in Fig. 2.

Referential Example 1)-10

/ so0 Effect of the compound of the present invention on the experimental model of angina pectoris induced by

vasopressin in rats
(1) Method

35 It is known that when vasopressin is administered intravenously to a rat, myocardial ischemia

\J accompanied with the depression of ST segment in the electrocardiogram can be induced. This phenom-

enon is very similar to the attack of pseudoangina pectoris which is observed clinically [see Japanese

Journal of Pharmacology, 20, 313 (1970); OYO-YAKURI (Applied Pharmacology), 1 18, 311 (1980)}. The effect

of the compound of the present invention on this model of the pseudoangina pectorls was examined [Test
40 Compound: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide (compound (13))].

Male Donryu rats, weighing 200-500 g, were anesthetized with urethane-a-chloralose (1 gkg - 25
mg/kg; intraperitoneally). Vasopressin at the dose of 1.0 IUkg was administered 2 minutes after the
administration of the test compound (100 ng/kg). Vasopressin and test compound were intravenously
administered into the femoral vein. The changes in the ST segment in Lead il electrocadiogram were

45 observed after the administration of vasopressin. Nicorandil was used as a control.

(2) Results

The effect of the compound of the present invention on a vasopressin-induced angina pectoris model is
60 shown in Fig. 3.
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MP: 91.0 - 91.5 C IR spectrum (cm', KBr) 15 2180, 1600, 1580, 1560;
NVR spectrum (500 MHz, CDC19) zt?(é)w?g 2-8.55 (2H), 8.41 (1 H, br s),
7.89 (1 H dt, J =1.8, 7.8Hz), 7. ( ;. dd, J =5.2, 7.8Hz), 7.15 (4H,
dd, J = 7.6, 14.0Hz), 3.97 (2H, br s), 2.99 (2H, t, J = 7.6Hz); / 20
El ement pémredtidicEbiimpls 1)-19 H N Cal cul at ed: 72.70 6. 10 21.20 25
Found: 2. 44 5.98 21.01 (%9 (Cs s rN4) K> 30 Exanple 1)-i0
Pr epar atfteanofcthe compound of the present invention on the myocardiac injury induced by re-perfusion after
N- cyanoisttiemja2- ( 4- chl or ophenyl ) et hyl ] - 2- pyri di necar boxi m dami de (rmethod i)
Met hyd N-cyano- 2- pyri di necar boxi m date (0.50 g, 3.1 mmmol ) was dissolved in
met hano(1) Matedr ), 4- 35 chl orophenet hyl amine (0.53 g, 3.4 mml) was added,
and the resulting m xture was stirred at roomtenperature for 30 m nutes.
Aft er t he Theersdigcgnusele protagtinglefiect of tha ¢nmppund of the presant inventinn wae tested by esingrtbe ed
under r Eelgieck eadr dJatg liest qempoundieN-exane-N@-nitrpryathylst-pyridieasarherimidanydst @brhponedi f r om
di chl’brﬁﬁbﬂt Pi'éﬂw “8?'\99’ﬁa§gm@t°ﬁé'ﬁstll§° qyin/\Be tsprae mapnep aemwwemr& eptioped dsferentisl ol |
yi el d: +6.Thp (fojated hearyay F@gusewth PIH oriusate, for 3@ rinuiep am Pfe it & Rerfypate
N- cyano g{ %'}?ﬂh@h ?'1 ‘G?sr'?éQPB‘?do"t%Farh M’Eiﬁaﬁvp"‘els?'z 7-
113. 0C; '?9 - PRgipow o 2 'B'Bﬁes Rariy

rdlae7f g:#o

zed. Th

S peC i , mm e 3s H
%ilt ;%;%fg ay&hti%i e r OI'I g 3 herefnégpd;:écg hg??randlhg 68
‘Edund. The ‘i"gbow;e?y raté1t>17 ihe ca;lcﬁacngnélo@ (rEQiL ré_g'ek MQe}lt" culi-h'li-’ p‘T’Jssure) Etgr gns%? %f 528
Bl Exanppéiudion wes calchied Bdsb®bn Bb cardiac fun yxtlon ﬁnor to the perfusion of the com pound (}f& and

- Cy @ OniddranbiPas »d%omnammsmrb.@mph&ﬂ SUEWhe)aisd cBUirNEC AT DOXI T
(method 1) 6 Met hyl N-cyano- 2- pyri di necar boxi m date (0.24 g, 1.5 mml)

was di s@phkesait i n net hanol (5 m ), DL- phenyl propanol am ne hydrochl ori de
(0.31 g, 1.7 mmol supplied by Tokyo Chem cal Industry Co., Ltd.) and

tri et hyl aRbeogery @atds7ofcthe tardiacfundtipn wel amduid @fl ATRNNG tHoltRart @fisdid are GhéWnXihUhee WaS
st i r peedfoliowing debler t enperat ure for

Concentration (mole/min) Recovery rate of Amount of ATP in the heart
cardiac function (%) | muscle (Lmole/g of dry weight)
/ 30 | Physiological saline 0.5+0.5 (11) 5.76+0.83 (5)
Nicorandil 1x10-6 12.7¢8.2 (4) 5.93+0.49 (4)
Compound (13) 1x1077 67.5£6.0 (3)* 11.12£1.12(6)
25 (mean = SD);
o Numbers within parentheses denote specimen numbers.
~ * p < 0.01 (comparison with the physiological saline group)
(Student's t-test)
40
Referential Example 1)-12
Effect of the compound of the present invention on the isolated beagle basilar artery
45

(1) Method

A beagle was anesthetized with pentobarbital and dehematized from common carotid artery to death.
The basilar artery was isolated rapidly. The artery was removed fat and connective tissue carefully and was
cut into ring segments about 3.5 mm long in the Krebs-Ringer solution under oxygen. The ring preparation
was suspended into an organ bath filled with the Krebs-Ringer solution which was maintained at 37°C and
gassed with 85% 02 - 5% CO.. The preparation in the organ bath was allowed to equilibrate under resting
tension of 0.5 g. After equilibration period, U-46619 (thromboxane A. derivative, 10~7 M) was added to the
organ bath in order to contract the preparation. After the contraction induced by U-48619 had reached
plateau, the compound of the present invention was cumulatively added to the organ bath to relax the
preparation [test compound: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide (compound (13))].

The relaxation response was expressed as the percent inhibition of the contraction induced by U-46619.

50
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5 hours. After the reaction was conpleted, the reaction solution was

" concentrated under reduced pressuEFoigg)nggﬁ resi due thus obtai ned was
extracted with ethyl acetate (30 e ethyl acetate |ayer was 10
washed with water (100 m ), dried over anhydrous sodium sul fate and
concent r gh)adsumeder reduced pressure. The concentrated residue thus obtained
was crystallized fromdiethyl ether to give the title conpound (0.23 g, 0.8
mol , yi el dTheméAdenteationaresporise 26rSe Rf §16 tokifig adibly & itfeQoMpdund (18) is MusHRBH fniFR)S 4.0
N- cyano- N - ( 2- hydr oxy- 1- net hyl - 2- phenyl et hyl ) - 2- pyri di necar boxi m dam de 15
MP: 135. Referehfi Ekampled)-13 R spectrum (cm', KBr) 2180, 1580, 1560; NMR
spectrum (500 MHz, CDCbs-CDaOD) a (ppm 20 8.68 (1 H d, J = 4.8Hz),
8 42 (1 Hffeq) of the ecompoynd,of the pregsnt iaventien olhypogia= 2. 0, 8.0Hz), 8.57 (1 H, dd, J

= 5.6, 8.0Hz), 7.46 (2H, d, J = 7.8Hz), 7.38 (2H, t, J = 7.8Hz), 7.29 (1 H,

t J = 7.8Mehods 05 (1 H, d, J =3.6Hz), 4.70 (1 H, br s), 117(3H d J

=7. 6HZY; 25 El ementary Anal ysis: N
Cal cul at ed; The ffctzal the eompaund of dheopresep; jyention [test compoypa: sme:N‘-(zmwomm
yndmecarboxnmldamlde (compound (13)] o PR3 RRS "Eﬂ pl@ dq’ @g(w@b a'ﬂh‘@cen of

hgin

J~
N-cyano Mfere ﬁ 95% 4 S‘
N-cyang- 2- {egt' fr ' e 371‘8? %g’a' MeJSorel) W ’P??s“"e
met hanol e ' r 'ﬁ.ﬁ @fﬂmgm Imﬁ%r&% SRREP0 and
t he resulsgg Bkkio oM. ure was AL oom FEHBPRIR, e f’% O &3Pt ¢ o
‘He reactlon was corrpl et ed, the reactlon sol ution was concentrated under
~reduced pyHewesuse, and the resi due thus obtained was crystallized from

\di chl aponet hane-di ethyl ether to give the title conpound (0.40 g, 1.7 mol,
yi el d: 549 sunsvaltiie of 1hé Sonthé @ 186 contpairdll sdMineldRBgfodbs 4 SHARA ﬁ\'tﬁesfolﬁfmng table.
N-cyano- N - (2-t hi enyl met hyI) 2- pyri di necar boxi m dam de Mp: 88.0 a G

| SPectrum [Te Ty walmmtﬂroquceSm?m(semm TSE) s

(1 H #r s),| Gongd gfopH, t J = 8.pHz), 18.52 (|1 H, dd, 12047851, 8.6Hz), 7.31
1H, d, J=4.]9 , J=Pp. dHz 7.0 TH  d . D. 4 , 5.05
ng s): 85 2 Tl SITE T T a-r-yhA(na' Yo RFHE ) N
1.0 14 201.0013.40™
W, 30 3.0 13 523.15:48.57™

™ p < 0.001 (Student's t-test)

Referential Example 1)-14

N Inhibitory effect of the compound of the present invention on the platelet aggregation
(1) Method

Using platelets of a beagle, the inhibitory effect of the compound of the present invention on the platelet
aggregation was examined [test compound: N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide (com-
pound (13))]. Blood was collected from the cephalic vein of a beagle (blood: 3.8% citric acid = 9:1) and
centrifuged at 1050 rpm for 10 minutes. The supernatant was collected as platelet-rich plasma (PRP).
Platelet-poor plasma (PPP) was obtained by further centrifugation of the residue at 3000 rpm for 15
minutes. Platslets were adjusted to 3 x 108 platelets/ml by diluting PRP with PPP.

Adenosin diphosphate (ADP) was used as an aggregating agent. After preincubation stirred with or
without the compound (13) for 2 minutes at 37°C, PRP was mixed with ADP. Platelet aggregation was
measured photometrically in volume of 750 ut of PRP by means of an aggregometer (CAF-100,
50 manufactured by Japan Spectroscopic).

(2) Results

The inhibiting effect of the compound (13) on platelet aggregation was illustrated in Fig. 5. Vertical
vibration state in this figure are diagrammatically illustrated.
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Calculated: 59.49 4.16 23.12 5 " Found:

© 59.76 4. 14 23.21 (% (C, 2 Exanpl e 1)-13 Preparation of

N- cyano- N- (2-ni troxyet hyl ) - 3- pyﬁd&ﬁ@eg&i m dam de (method i) 15 a)
3-cyanopyridine (10.0 g, 96.1 mml) was dissolved in isopropanol (50 m).
Sodi um RyeehtdEexaMple -5 9.6 Mol ) from which oily nmatters had been renoved
by washing wth ether was added to the solution, and the m xture was
St i r r ed Ratbxing@Heat bItREEkMpbund @f thé presont iéhtfon oﬁ\imsbla{ebgu.ﬁéawtraer&awas conpl et ed,
acetic acid i> (0.64 g, 10.7 mol) was added to neutralize the
reacts oft) dethed i on, and the sol ution was concentrated under reduced
pressure. After concentrating the solution, diethyl ether (80 m) was added
t o the corlberdaxing eifbct of tiechampouadh of thaysredentiivention omlthe smoaikemascleefrvacheh dbiained :
filtrat from. gunbe pigi ey gxaminad dtestosropounda NestlandN-(2-nitioxydthyl)-8-pytidnecirhoximidamide, and
hexane (c@0PeNg (1RRIsA malactiartiey, guinpe pigoiweiohingr 250 eliwascdshainatized An doathe Fhisstiatiion gyas
unr edet Befated and-cybink ajspirah elrimin dher keehsingenspluion) The atepemlon WatPlacest e ogen bath on
was t hefiled gk dhe: Krelis:ingarspltion whichweag majntained ab37° G agfl @assedwithc 9% 02 pS%R:  of
i sopr opiﬂ‘ §"° giogy i, dhe Prepsy d‘@?e’"%dapp%t‘ piiorate, |undgy, resting jtepsign f @|5d9 ohftes 63
g. 25 Squilibra riod ﬁ%h'ﬂ%é‘ Dorgan Rsth vepg replagewith ag isgtonic splufion Aontaining 40 mid (pH

K
P B R el e O ST B
tenper at Ul eftkat

sof ution VT\IE.% ext}rsacte WI i s‘%ﬁ]a% %&h’kt%ﬂub‘é‘%ﬂ%@&%ﬁ mducdaﬁb gBFLion

di.chl or tdimne | ayer was dried over anhydrous sodi um sul fate and then
\eoncgptrat ed under reduced pressure. The concentrated residue thus obtained
30 was Thél BinBénir@idnreepdnbs &mtf&@ka@%g%ﬁe&oﬁhd oo 1 3?8'"&]&?3&9 JeCEL
C-200, 250 g) by eluting with hexane : diethyl ether (1:2). el ut ed

f r act i oORsferastiakExamaple ®mer at ed t o gi ve i sopropyl N-cyano- 3-

pyri di necarboxi m date (4.84 g, 25.6 nmol, yield: 26% as pale yellow oil.
Physizg oAcitectoxicity| properties of isopropyl N-cyano-3-pyridi necarboxinm date 36
| R spectrum (cm', neat) 3240, 2250, 2180, 1610,1380, 1310, 1100; NWR
spect r ufh M@0 MHz, CDC19) a (ppm 9.15 (1H, d, J=2.6Hz), 8.83 (1H, dd,
J=1.7, 49Hz)848(1H ddd, J=1.7, 2.6, 81Hz)750(1H dd, 40 J = 4.9,
8r1 Hz) Ysing malp qdY mpice (# weely olﬂHz9ute tpx-du O(nelw orgl, administratior jof the pouscbgrtbepyl
I cy &hoPresent, nverion. was Bmingd digstecomp -cygnoy mym)vemga-mns@eqaxb@midprnIde

net hano‘“’P&%"‘M‘?»] %?rﬂfe?'trﬁ[’ﬁwww%ﬁ"d?ﬁ nitrate (0.49 g, 2.9 mvl) and
sodi um %thgﬁ: fe (0.16 g, 2.9 mmol) were added. The m xture was stirred at
roomte e for 10 mnutes. After the reaction was conpl eted, the
reacty) OB oS N o«assure and the residue
was extractet s chI ororret hane Iayer

- ) 1uMf)
Wets dri ed, %%mma&x@ eusg af{’ HHEI wé L.@éoﬁe@m ox. b
pressure.4glfif oIEQ& B tfon, U?eamﬁ o rggt% ne-
di et hyl ehd@hetibPwib bRpibta& aEétuE 8d mos@ a %l the r¥ N as
col oty esSandaRDidition WA SdnedhrAbE ded d%@Q?Js&dréagDn yI ether (50 ml) was added to the
N- cyano- Nondertrafddt rosiiis CaniaYdietyPethef litsdiublE pREREEId FirblddChy fitration. The) Mtrats wad0. 2C;
| R spect radhdenttatiedtunder {ddluged plssture TOghe, thel &rds, prdda&br mlHiA Zsﬁﬂ&ﬁdc&%xlrﬁlé@@adwz
CDC13) a pajejyellow oil in a yield of 7.5 g.
Next, cyanamide (4.64 g, 110 mmol) and a phosphate buffer (pH 5.4) (70 ml) of Na2HPO, (7.81 g, 55
45 mmol) and NaH2PO4+2H20 (34.3 g, 220 mmol) were added to the oil, and the mixture was stirred
vigorously at room temperature for 4 hours. After the reaction was completed, exiraction was carried out
with dichloromethane (100 mi x 3), and the dichloromsthane layer was dried over anhydrous sodium
sulfate and then concentrated under reduced pressure. The concentrated residue thus obtained was
subjected to chromatography on a silica gel column (WAKO GEL C-200, 40 g) by eluting with hexane :
50 diethyl ether (1:2). The product obtained was further crystallized from dichloromethane-diethyl ether to
give methyl N-cyano-2-pyridinecarboximidate (8.81 g, 54.7 mmol, yield: 57%) as colorless needles.

Physico-chemical properties of methyl N-cyano-2-pyridinecarboximidate

66 MP:810-815°C;
IR specirum: (cm™', KBr)
2220, 1640, 1570, 1340;
NMR spectrum: (100 MHz, CDCls-CDsOD) § (ppm)
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8.73 (1H, d, J=4.9Hz), 8.71 (lH s), 8.16 (1H, d, J=7. 9Hz), 7.51 (1H, dd,
J=4.9, 7.9Hz), 4.72 (2H, t, Idza'a“ (2H, t, 4.9Hz); 59 EP
0388528 Bi El enentary Anal yS| S: CE8 ﬁﬁg%ﬁl N Cal cuI at ed: 45.96 3. 86
29. 78 Found: 45. 77 3.78 30.01 (%9 (C, H N5 f0) 10 Exanple 1)-14
Prepar at i ong@f (i, g2l 34,%4n£)tm< AT @PYL 23 wzhdlsm%ﬁ%bmng%% dd,
(et hod |j-7];594|.|z)l4s|@n3|.p|g)y N- cyano- 3- pyri di necar boxi m dat e

Mol ) was @) MethyVR-dyans2-ghididsioxiinibiRte b0 gasdl n?mot)lvta@%meanulr&ma 5 il réLte
(0.53 g, 2nfroxyemyiamind fitr&e isa1G, 878 trrdyivads adgcﬁd 1dhd Godiutn Metitiide)(0.YES, Qﬁéﬂ&dwas-rhe
m Xt ure wasurthéri addeRiChratiually OTHE rhistind Sasibtiie @ af 106m letnpBiatureSior ¥ rhiftites. Affer HRA6dctiohn
was conpl ewasl combpited; aabaction déhtion was candentfatednundet YeduosCirodsurat #hd then@eiduer Rl c ed
pressure, abtdinedheasr exiacthdevithadichlorometharisc(@0 wil i B8).cTHealichfomrmathridOlayer was 8jed olére
chl or of or mahhygirous segiumnsuifte dindvicorisentiated rundet A@lucdd) pressure.c Theosoecentiaiétly dsidueswas
sodi um sul feystallized dromodichiornmetherecidietin] ether to cive dib fitloccompeund (Or#eg.cB20cremelr dsld:d
resi du® t h§8%astcalonrseinegdies-subj ect ed to chromat og- raphy on a silica gel

col um (V\AKO GEL C 200 30 q) eI ut| ng W|th chI oroformmet hanol (60:1).

El uted f riE¥dicoshemical prope cyane-No2ieye amidesnd crystal lized

from met - dj I ether toglvethe t|tIe corrpound (0.26 g, 1.0 mol,
e ‘5

yi el d: 3 cryst al s. 25 Physico-chem cal properties of
N-cyano- ? @é&% Y, é)d'i%g_car boxi m dam de MP: 124.9 - 125.8 C;
I(\gospectr 5@ \ 0, 1560, 1280; 30 NMR spectrum
0 MHz ) : T 8Hz)
7.54 (1H, dd. J— "?%—?m‘t'i e nglg ,"%S‘é?'d"zgfr‘f?'{t% Sysfals
214 (2H, quint, J= 6. C]—Iz), -EI—e#ea-t—a-r—y—An-a-I—ya—s—% H N Cal cul at ed:
48.19 ~ 4.45  28.10 Found] Elementaydndlysis: 4. 29  27.93 (% 40
N50a) Exanple 1)-15 45 Preparation ob N
N- cyano- N- ( 3, 3-di met hyl but yy=3= O TeYar o ||||ua||| le (nmethod i)
| sopropyl N cyano-3-pyridi 1%5?'3%% m;gﬁ ¢ "'3{% qe i)ﬁz mrol ) was di ssol ved
in met&sanol (10 m ), and 3 / 13 m?ofﬁ( g, 3.6 mmol) was
added. The m xture was sti r(&(ﬂis&tosroomterrperature forf 20 mnutes. After

the reaction was conpl eted, The reactron solrutron was concentrated under
reduced pressure, 50 and the concentrated residue was crystallized from

“dichloro -di ethyl ether to give the title conpound
di ¢hl or orgsbihigie) i et hy g mp

DS

-

pn

03-00'

Preparation of N-cyano-N"-(2,2-dimethylpropyl)-2-pyridinecarboximidamide (method i)

Methyl N-cyano-2-pyridinecarboximidate (0.50 g, 3.1 mmol) was dissolved in methanol (10 ml), 2,2-
dimethylpropylamine (0.30 g, 3.4 mmol) was added, and the resulting mixture was stirred at room
.o temperature for 30 minutes. After the reaction was completed, the reaction solution was concentrated under
N\ reduced pressure, and the residue thus obtained was crystallized from dichloromethane-diethyl ether to give

the title compound (0.63 g, 2.9 mmol, yield: 94%) as colorless needles.

35

Physico-chemical properties of N-cyano-N'-(2,2-dimethylpropyl)-2-pyridinecarboximidamide

MP: 109 - 109.8°C;
IR spectrum: (cm™1, KBr)
3260, 2970, 2190, 1600, 1580, 1560;
NMR spectrum: (100 MHz, CDCls) § (ppm)
8.7-8.5 (3H, m), 8.00-7.80 (1H, m), 7.6-7.4 (1H, m), 3.58 (2H, d, J=6.9Hz), 1.05 (9H, s);

Elementary Analysis:

50 C H N
Calculated: | 6664 | 746 | 25.90
Found: 66.41 758 | 25.72 (%)
{C12H16Ny)




(0.46 g, 2.0 mol, yield: 63% as colorless needl es. Physico-chem cal

‘propeéerties of N-cyano-N - (3, 3-di %gh}gxé QM# ) - 3-pyri di necar boxi m dam de 55

MP: 168.0- 168.2C, IR spectrum 3250, 2970, 2190, 1590, 1560,
720; NWMR spectrum (100 MHz, CDC19) a (ppn) 60 EP 0 388 528 BI 8.70 (2H,
m, 7.9dnodiad, J = 8. 6Hz)_ 7.42 (1 H dd, J =5.5, 8.6Hz), 6.88 (1 H, br
s), 3.50—(%—%77, , 1.58 (2H, m, 1.00 (9H, s); s

El ement $kgpariiinloy Ricgano-N-(1,2,2-trinkdthylpropylPb-fytibmstambifidamiddeitd iy 7. 88 24. 32
Found: 67.69 7.95 24.36 (% 10

(CaH sN4) tathyindl-ayanb)2-gyddideoarbtxiiditeaf0i50 19, 811 mmol) was dissolved in methanol (10 ml), 1,2,2-

N- cyano-tihettylprappibrivé &Ny, 3.4 Inmyly el added,r &raxihe résaitihgl enbiure twae btilrgd &>room

| sopr opyémperatueafion3mipytes. Aitan $he agdotioniwas danipietedOthé Baction Sol@iomwas donceatsateli ubdey| ved

i n et haerdybed(ptadsur, land the cbsiduerthusioptained Wasreeysializeg froy dicRlio®@mathaniediethsiethedtdagive The
m xt ur e theditle gamnounsd0.6% 9. 2Sammal.cvinict: P23k ) as colériess Bedles: nut es. 20 After the
reactfon was conpl eted, the reactlon soI utlon was concentrat ed under
reduced PﬁVW@mcal Wﬁﬂpﬂieﬁﬂf N-eyepe: : Mhe2-R) idan

crystall | zed from d| chl or onet hane- di et hyI ether to give the title conpound
(0.56 g, | d: 90% as col orl ess needl es. Physi co-chem cal

propert |"3,§ (g'g‘ i q Acophenyl ) - 3-pyri di necar boxi m dam de 25 M.
202. 5°- 8;) ZE% ) ’ m', KBr) 3200, 2180, 1580, 1550, 710i3
NI\/Rspecré‘[)i:{ﬂzJ ' pPpL s , JH o br
R $Pss. ekl k) O Pl 1 GBS e g b

El ementary Anal ysi s H N—35

Saf cuj,at ed: 71. 17 5. 17E'°m2'3377£"4|¥§l§hd 71. 06 5.15 23.65 (%
(Cl4H 2Ns) 40 Exanple 1)-QL7 Prepar N

N- cyano- N - benzyl - 3-pyrid metiroe— ) 45 | sopr opyl

N- cyano- 3pyri di necar boxi nj 88 n?&ag wap di ssol ved i n net hanol
(10 m), and benzyl am ne 2 . The m xture was
stirrasd at roomtenperatuf ecdamN.SO m nut es.

. Example 1)-4
—/ 30 L , . T .
Preparation of N-cyano-N'-phenyl-2-pyridinecarboximidamide (method i)
Methyl N-cyano-2-pyridinecarboximidate (0.50 g, 3.1 mmol) was dissolved in methanol (10 ml), aniline
(0.32 g, 3.4 mmol) was added, and the resulting mixture was stirred at room. temperature for 40 minutes.
35 After the reaction was completed, the reaction solution was concentrated under reduced pressure, and the
- residue thus obtained was crystallized from dichloromethane-diethy! ether to give the title compound (0.63
N g, 2.8 mmol, vield: 91%) as colorless needles.
' Physico-chemical properties of N-cyano-N'-phenyl-2-pyridinecarboximidamide
4 MP: 1030 - 104.0°C;
IR spectrum: (cm™1, KBr)
2180, 1620, 1610, 1580, 1560;
NMR spectrum: (100 MHz, CD30D) § (ppm)
5 8.80 (1H, br s), 8.4-8.0 (2H, m), 7.9-7.2 (6H, m);
Elementary Analysis:
c H N
50 Calculated: | 70.26 | 454 | 25.21
Found: 70.08 | 457 | 25.14 (%)
(CiaHioNs)
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After the reaction was conpleted, the reaction solution was concentrated

" under reduced pressure, and the cgp%n%rs?é%g resi due thus obtai ned was
crystallized from net hanol di et hyl "et ive the title conpound (0.44 g,
1.8 mml, yield: 729 as col orl ess needl es. 50 Physico-chem cal properties
of N-cyangxahble 812yl - 3- pyri di necar boxi m dami de MP. 104 - 104.5 a C, IR
spectrum (cm', KBr) s5 = 3230, 3100, 2170, 1580, 1550, 710; NMR
spect r um Prégafion\dfiN-cy&iodk-gt-hdisscfpheriy) -2 ppiaineCarbbilimidaimide et iy 8- 08 (1 H, dt, J
=2.9, 7.9Hz), 7.50 (1 H, dd, J =4.8, 7.9Hz), 7.36 (5H, s), 4.62 (2H t, J =
3.4Hz) 5 61 MethfiFN-GyaB&3 pridBeddrbokinicate (0.50° g, nahnyd)i wads dissolved inhhethanol (M mi), 4-
Cal cul at emethoxyapiline] (9.36 9.53.41mol) W&, addedsand the resulting mixture was stirred at room tenfpetatueh for
71. 00 5301 pinutes Aftgn the M’@lwmm)eteﬁo the Heartiprl eolulipn ¥8s Evregrdnatad iuoder oéduced
N- cyano- Npresgure. #ad the resisue thy wigi¢ryrtalizecsienn dihiteamethanedisshth ettierit) givestbp titepy |
N- cyano- 3°°B‘9?‘1"ﬂi(q'7éc9a?86‘,€‘!°h¥'8'8’t @s oplprieps nged®s.nmol ) was di ssol ved in
met hanil . and 4- 6 net h Ibenzyl amne (0.35 g, 2.9 mol) was added.
The i xt U Gho ; : fiethoxyphenyl}-2spyridinecatbaximidamident t er t he

reaction M\@s"é;gnplL, tgd the reactlon sol utlon was concentrated under

reduced pgre y and the concentrated residue thus obtained was
crystallize qu# 0h*e*.‘,(soto g| ve the title conpound (0.60 g, 2.4
nmol , yi q.mhs g) 20 Physi co-chenical properties of
N-cyano- N - )&| gglg% a ga.;g
‘spfectrumJ,(@gH H, g8 el 7"%@5%@!6 1560; Iﬂﬁlv%\%ﬁ( q@t 9631‘?'9(')1%0
I\/HzCDCaCDa&D)a pprr)872(2Hrr)805(1H ,757(1H dd, J =
\§’ 2, 7205Hz), 7.20 (4H, s), &S <2H—sr—236+(3H—=s)j El enentary Anal ysi s:
v 30 Elementary Analyss! T C H N Cal cul at ed:
71.98 5.64 22.38 Found 71 @2 H 78] N 22.24 (%9 -' 38
(C15 H1 4N4) Exanpl e 1)-19W? i; ) .
N-cyang-N - (4- met hoxybenzy )Fbgfd. i|d car gx rﬁgﬁé\@,)da (method i)

(C14H12N. O)

W, 30 Example 1)-6

Preparation of N-cyano-N'-(4-methylbenzyl)-2-pyridinecarboximidamide (method i)

Methyl N-cyano-2-pyridinecarboximidate (0.30 g, 1.9 mmol) was dissolved in methanol (10 ml), p-

35 methylbenzylamine (0.25 g, 2.1 mmol) was added, and the resulting mixture was stirred at room tempera-

- ture for 2 hours. After the reaction was completed, the reaction solution was concentrated under reduced

N pressure, and the residue thus obtained was crystallized from diethyl ether to give the title compound (0.41
g. 1.6 mmol, yield: 91%) as colorless crystals.

Physico-chemical properties of N-cyano-N-(4-methylbenzyl)-2-pyridinecarboximidamide

MP: 104.2 - 104.8*C;
IR spectrum: (cm™", KBr)
2180, 1600, 1570;
NMR spectrum: (100 MHz, CDCls) & (ppm)

8.8-8.5 (2H), 7.91 (1H, dt, J=27, 7.5Hz), 7.49 (1H, dd, J=4.8, 7.5Hz), 7.35-7.15 (4H), 4.84 (2H, d,
J=7.3Hz), 2.37 (3H, s);

Elementary Analysis:
50 c H N
Calculated: | 71.98 | 5.64 | 22.38
Found: 71.87 5.59 22.11 (%)
55 (CisHiaNg)




| sopropyl N-cyano-3-pyridi necarboxi m date (0.50 g, 2.6 mpl) was dissol ved
- in methanol (10 m), and4rrethgigy Zs\é# ne(O 40 g, 2.9 mmol) was added.
The m:xture was stirred at room n%dé ure for 40 mnutes. After the
reacti on was conpl eted, the reaction solution was concentrated under
reducedmﬁgﬁaﬁe, 46 and the concentrated residue thus obtained was
crystal rom net hanol -di ethyl ether to give the title conpound (0.50
9, 2.1 prapiration/oiN-chancdPI4-chivfober2lip2-bREmedqameraidami®yreithe@h cheri cal properties
of N-cyano-N -(4-nmethoxybenzyl) - 3-pyridi necarboxi m dam de so M. 160. 5-
162. 5- C, MsthgipR-efdno-aipyridinstarhoxitiidets (8838 @, 3.1 56800l wasOdissbddin méihdpl (D/MI), 4-
spect r uchiordbdidylaivini (0.48[9C3.4 mGioh @B3 added, pEinthe BsultBg (ridddre wgs, stiBad(E8 roprhtpmpejature/ . 58
(1H, m)for B.i®rs( Adr tiab, redction Mely comBeta] tHe2tdactidn sdution MNas )concant@ld (updpr reduceds 5

3. 78 ( 3blesserp; ang Zhe residup th0is 8igaigRigvapcrythlkized frer digthylrether 19 glye the title °°mPPPnd 013 N

Cal cul ag.&d mmolgfelds 56%) &5 cojrless qrystalpd 5 Found:
67.88 5.28 ) 4N40 10 Exarrpl e 1 20 Preparatron of

N- cy anoPhysicg-ehemicaldyapomios gt Aroyans : RS fard de (net hod. i)

| soprop N-cyano 3- pyrr di necar boxr m date (0 50 g, 2.6 mmol) was dissol ved
I n et hgﬁ §|§4 ;, %S‘nd a solution of p-(dinethylam no)benzyl am ne

drhydro cm 05 g, 2.9 mol) and triethylamne (0.64 g, 6.4 nmol) in

net hd ok ggg 0,1 ‘?w-?zd I%l mxture was stirred at roomtenperature for
6 hours."AEPEIET: E ﬂ*}@%l rh daD$=§ £z P.38 Y ls), AR5 & o

wmcentrag un er red pressure the con- centrated residue thus
obt ai ned was extracted vmth et hyl acet ate (50 M x 3). The ethyl acetate
\Layen, was 20 washed w t —weter—58—nt)——dr+ed—overanhydr ous sodi um

sul fate and concentrated [uHEB" Wei$ pressure. Thd residual concentrate
thus obtained was subjectled to ch tobﬂap yNon a dilica gel colum (WAKO
GEL C-200, 30 g) eluting ) T O _OT|TT 7 00:1). The eluted
fractions were concentr at gé‘r rg%(i ce Dgre §ygqnd then crystallized

f r omasret hanol - di et hyl et =) f ; nd (0.63 g, 2.3 mmol,
yield: 85% as col orl ess |p®nterN«CR5 Physi co-chem cal] properties of
N-cyano- N - (4-di net hyl am nobenzyl ) - 3-pyridinecar boxi m dam de MP: 148. 8-
152.0C, IR spectrum (cm', KBr) K> 30 2180, 1580, 1550, 1530; NWR.
SPecCt I Ugj, "—{f Q_eM—Iz CDC19-CD30D) 8 (ppm 8.70 (2H, m, 8.08 (1 H m, 7.57
A H30dd; .2, 7.5Hz), 7.25 (2H, d, J= 9.2Hz), 6.76 (2H, d, J =9.2Hz),
4.53 ( 2Hep§3tron 3f I@-gyaﬁ@h‘lvﬁ-&ﬂfmoromethyl)benzyl]-2-pyndmecarboxrmldamlde {method i)

Methyl N-cyano-2-pyridinecarboximidate (0.30 g, 1.9 mmol) was dissolved in methanol (10 ml), 4-
(trifluoromethyl)benzylamine (0.36 g, 2.1 mmol) was added, and the resulting mixture was stirred at room
temperature for 30 minutes. After the reaction was completed, the reaction solution was concentrated under
N reduced pressure, and the residue thus obtained was crystallized from diethyl ether to give the title

compound (0.47 g, 1.5 mmol, yield: 84%) as colorless crystals.

35

Physico-chemical properties of N-cyano-N"-[4-(trifluoromethyl)benzyl]-2-pyridinecarboximidamide

40
MP: 127.0 - 127.2°C;
IR spectrum: (cm™*, KBr)
2180, 1570, 1330;
NMR spectrum: (100 MHz, CDClz) & (ppm)
@ 8.80-8.55 (2H), 7.95 (1H, dt, J=2.7, 7.2Hz), 7.70-7.40 (5H), 4.92 (2H, d, J=86.1Hz);
Elementary Analysis:
Cc H N
50
Calculated: | 59.21 | 3.64 | 18.41
Found: 59.15 | 363 | 18.25 (%)
(CisHi1NuFs3)
85



35 El ementary Analysis: C H N

“Cal cul at ed: 68.80 6.13 25.0Z,E ; 68.56 6.09 24.97 (% 40
H(ClsH7 N5) Exanple 1)-21 45 Prepé?z?%g%z%P‘

N-cyano- N -[4-(trifluoronethyl)benzyl]-3-pyridinecarboxi m dam de (nethod i)
| sopr opy| exbingly - 3-pyridi necarboximdate (0.50 g, 2.6 mmol) was dissol ved
I n net hanﬁ_(‘% ), and 4-(trifluoronethyl)benzyl am ne(0.51 g, 2.9 nmol)
was addeCRrephfafon Bt Nicyind-NAR4-MbihiiptRAlyl eyl BEyitiiheaibeiritiamide @ethbdy 1 hour. After
the reaction was conpleted, the reaction solution was concentrated under
reduced pr eMsityl N-cyame2-pyridinaabadnitata (050 g, 331 roneal) wisudissolizddain m@thavah $10 ml), 2-(p-
cryst al | i talgthi/lamine .47t da3I5 nehdllewastaddegii erel thdr@siiltting Intxtwe wpostivdd t00&B temperatud
nmol , yi dbrdl he@YAftersthe adagicnewas completed| the r@diciani solutiorhwas cankentrated ender aeduced

N- cyano- Npresgute,(andithe rrsidumthué pbtpineshwasl ryallized from reathandidiethiti efiaar tel @ive She\fitle
201. 0 - Z9mpaynd (076 g, 20 gk vipld f3%) angolorlesgRpytal®.1 70, 1590, 1580, 1550, 1330; 63
EP O 388 528 Bl NWR spectrum (100 MHz, CDCb-CDaCD) O (ppm 8.80-8.70 (2H),
8.11 (1 ﬁhysqco-clpemscaj pwpgrues obN-gyanq-N’ﬂM@anybﬂh*l]ﬂ:@yndmepar ximidamide

El ement ary, A An | I N Cal culated: 59.21 3.64 18.41
Found: ) 18.17 (% 10 (Cnb H, |
N4 FS) Efg j P %""2 31? Preparation of

N-cyano- ( di necar boxi nm dam de (nmethod i) kJ

| sopr opyl s &I eré’ 9048, 4829 ynud /U5 YN, Aiagalyed
N et hanplyg ,_[;T éﬁgbr%) 6l @'Ho gn;gﬂﬂ?m ne z?gfﬁf g’;? Zlmgl}rm% y gg
The mi xture was s |rre room t errpera ure for 1.5 2 hours. After the

heactign was conpl et ed, th( centrat ed under
reduced pressure, and the ¢GIfFEEAPYAUWPS esi due thus obtained was
crystallized from nethanol { i gi \we the {itle conpound (0.65

g, 2.4 mol, yield: 91% aj X rtoqchem cal properties
:%gb xjeﬁ mde MP: 163.5 - 166.0

of N-cyano-N - (4-chl orobeng
C IR spectrum (cm', KBr

‘ \/ 30 Example 1)-10

Preparation of N-cyano-N'-[2-(4-chlorophenyl)ethyl]-2-pyridinecarboximidamide {(method i)

Methyl N-cyano-2-pyridinecarboximidate (0.50 g, 3.1 mmol) was dissolved in methanol (10 ml), 4-
chlorophenethylamine (0.53 g, 3.4 mmol) was added, and the resulting mixture was stirred at room
o temperature for 30 minutes. After the reaction was completed, the reaction solution was concentrated under
N reduced pressure, and the residue thus obtained was crystallized from dichloromethane-diethyl ether to give

the title compound (0.43 g, 1.5 mmol, yield: 49%) as colorless needles.

35

Physico-chemical properties of N-cyano-N'-[2-(4-chlorophenyl)ethyl]-2-pyridinecarboximidamide

MP: 112.7 - 113.0°C;
IR spectrum: (cm™*, KBr)
3280, 2170, 1620, 1550, 1440;
NMR spectrum: (100 MHz, CDClz) 5 (ppm)
8.7-8.3 (3H), 7.90 (1H, m), 7.84 (1H, m), 7.3-7.1 (4H), 3.95 (2H, q, J=6.8Hz), 3.00 (2H, t, J=6.8Hz);

Elementary Analysis:
C H N
60
Calculated: | 63.27 | 460 | 19.68
Found: 63.17 | 4.7 19.70 (%)
{C1sH13N. Cl)

§5
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NVR spectrum (100 MHz, CDCl s-CD30D) 6 (ppm) 8.75 (2H m, 8.10 (1 H m,
©7.59 (1 H dd, J = 5.5, 7.9Hz), ), 4.54 (2H, s); Elenentary

Anal ysis: C H N 35 Epélgaéﬂa'af’ ' Cal cul ated: 62.11

4.10 20. 70 Found: - 61.94 4.11 20.65 (% (Cl4H 1NACI 40 Exanpl e

1) - 23 Pegapleaihpn of N-cyano-N - (4-nitrobenzyl)-3-pyridi necarboxi m dam de

(method™ 1) 46 | sopropyl N-cyano-3-pyridi necarboximdate (0.50 g, 2.6

Mol ) Waeespahtdh 6f N-yint-N'-ERydieaR-imethl-Aphbaylcliytl-2yfdilebdrboRimidaiide (method i)

p- ni trobenzyl am ne hydrochloride (0.55 g, 2.9 mmol) and triethylam ne (0.32

g, 3.2 mmMethyl N-oyartot2epyddinesaisoxiddhtsd(0.24 [ye 1151 minoly @as\eissolvbd I @ethanb! (SO@l DL-

t enper aphangpropanolamihe bydsachigride €0.31t g1 0.7r rerad tsippliediaysTokyanGHemiceldndustiyeCa:, da)tand n

sol ut i ofrietyzlemine (P& g 1.2 M) wardeaddede ghddbadreguiting sintuze wasnstiredhat raportemperatare &

r esi due Sthaurs Afierithe feaclionnas completed,|the reactiorf sotwtion weas sancentratéd aindep Feduded @ressure, gi ve

the titPed @blﬁﬂs‘uﬁﬁ‘“i obtainpdgvas Bximciedwith ety agetate (B0 raisoB). The ethyl Geqtates laygswasler .

Phy si’e o Washedwith | aiﬂr rvpp,egnegfover anhydrous sodium sulfate and concentrated under reduced

N- cyanopﬁss“(% The P?'I‘}B‘E’ﬁtfg"g‘ o s qbiained ¥ph SYPiRiad fiomediothy! edheptopgive g 7itls C;

55 %%R?P ‘Uﬂ?3 c,°rﬁ ‘& )896°°3' cysfalgs 1520, 1350, 1340; NMR

spectru-

7.8-7,5

Anal yS| ﬁp 8 N Cal cuI at ed 59.78 3. 94 24 90 6
Found: “ﬁﬁ"%% 2 Kg,& 24.88 (% (Cl4H,. NsO2) 10 Exanple 1)-24

Reépar at | c§1 - (3, 4-di chl orobenzyl') - 3- pyri di necar boxi m dam de

(et hodes},&Wm (gm,pgué, bbébb?@ % pyri di necar boxi m date (0.50 g, 2.6
\mrol )20 was ghegR dv.ecl a3, 8RB (ANG)J <B5Hz)1T.97 1 AN 42 2%; 8615 6SF REAT Y88 iz, 0. 51
g, 2.9 mupleH, was7anseriss @S, JEPEHY, C20AR, SIL 7.5 586 (1HOAJHIRELN YRS EPT 3
hours. ARt @H, 4,0e7BRyCti on was conpl eted, the reaction solution was
concentrated under reduced pressure, and the concentrated residue thus

obt ai ned was crystallize LR e I‘I¥.I_ erher to grvg the title conmpound
(0.425g, 1.4 mmol, yield: PP 1 oss crystald 20 Physi co-cheni cal
properties of N cyano-N- (|3, 4-di chlld® obepbyl )} 8- pyri di necar boxi m dam de MP:

149.5 - 150.0C Calculated: | 6855 | 575 | 19.99
Found: 68.56 | 566 | 19.72 (%)

/ 30 _ (C16His N4 O)

Example 1)-12

Preparation of N-cyano-N"-(2-thienylmethyl)-2-pyridinecarboximidamide (method i)

Methyl N-cyano-2-pyridinecarboximidate (0.50 g, 3.1 mmol) was dissolved in methanol (10 ml), 2-
thiophenemethylamine (0.38 g, 3.4 mmol) was added, and the resulting mixture was stirred at room
temperature for 40 minutes. After the reaction was completed, the reaction solution was concentrated under
reduced pressure, and the residue thus obtained was crystallized from dichloromsthane-diethyl ether to give
the title compound (0.40 g, 1.7 mmol, yield: 54%) as colorless needles.

Physico-chemical properties of N-cyano-N'-(2-thienylmethyl)-2-pyridinecarboximidamide

MP: 87.0 - 88.0°C;
IR spectrum: (cm™"1, KBr)
3220, 2160, 1600, 1580, 1560;
NMR spectrum: (500 MHz, CDCls) & (ppm)
8.72 (1H, br s), 8.60 (1H, d, J=4.0Hz), 851 (1H, br s), 7.93 (1H, t, J=8.6Hz), 7.52 (1H, dd, J=5.1,
8.6Hz), 7.31 (1H, d, J=4.9Hz2), 7.14 (1H, d, J=3.4Hz2), 7.02 (1H, dd, J=3.7, 5.4Hz), 5.05 (2H, s);



IR spectrum (cm, KBr) 25 2170, 1590, 1550; NIVR spectrum (500 MHz,

* CDC13- CD9CD 8.75-8.72 H dt, J = 2.0, 8 2Hz), 7.54
) a (ppm ((zgi.bwg%gzgg{ )

o/ 30

(1 H -dd, J = 5.2, 8.2Hz), 7.48 2. 0Hz), 746(1 H d J =
8.4Hz), 7.25 (1 H, dd, J = 2.0, 8.4Hz), 4.60 (2H s): 30

El ementary Analysis: C —H————H—ea-l—eﬂ-l—art—ed——Ej 10 3.30 18. 36
Found: 54.99 3.01 E'smww%a'\'ﬁ'a 4H 0l\4C') Exampl e 1)-25 40

Preparati on of H

N-cyano-N -[3,5-bis(trifl & Lyl4j Y] [drmecar boxi m dam de
(methog i) Isopropyl N-cyan ;%@ dﬁﬁ% auq % éﬁ (0.50 g, 2.6 mmol ) was
di ssol ved in nethanol (10 un 1Q t hyl ) benzyl am ne
(0.71 g, 2.9 mol ) was add (C12HibNSNi xture was stirred at room 46
tenperature for 1 hour. After tThe reactron was conpleted, the reaction

sol ution was concentrated under reduced pressure, and the concentrated

resi dué gl ned was crystallized fromdiethyl ether to give the title
conmpound 0, 0.91 mmol, yield: 35% as colorless crystals.

Physi co- phparution bt IERAGNLR-AF0xgbthyl)-3-pyridinecarboximidamide (method i)

N-cyano- N -3, 5-br s(trifTuoronethyl')benzyl J-3-pyridi necar boxi m dam de 60
MP: 172. 0 a) 3dcyahopyritioe (1018 gsgeCimol)was(dissoived indEipjopanbBE0 mi).5Sddium hidide (012859.6120;
NVR spgct r mpl) &) @hibfi-aily nizasls BadOies ) Bmoled( hypwashidghwith etheBwastad@ad 4@ the 3bitionGand 2 ( 1

" H, dt, J =the mixtur@was-btijred & rodin TonpPeraia@HYr, 3 Moubsd Aftet the. reattion Wascobpléted, Scélibiagid

M7 (2H, ©P4 06507 MRl was 36130 SeuBalizEtherresrtiorr solulier agds the ‘sol@ion was cecentrated N
Cal cul at edunder Fduqgd pressurq: 1After cencerraiingthe) :solution, digthyl ether (80 BB was Jagid@h to( thy
@16H]29N4|:gy1ce_pgateq59gm éndli)'lsoygle forqs) werp gemqyed by filtration. The flltrate was concentrated

N-cyano- N U'PS’ 19e4cod PIRSPRe 94, hexans. (B, M) aves @ddadiie thensonesriraind residuenand qepositing

| sopr opy! ‘1’18“’8”“ '?"Eﬁ WIS Priltialior: The) haygne,solujiongwas, i %°%§§“aﬁﬂjé‘§‘€ﬁ’ved
in met hano')[:ad 13 e the 3’“%“2‘{"!"(8(?8%’?&’ ¥-ayidipgcagberimigaty as paé?‘fm‘m?" l%ﬁ
added. TheY' g l)[) (am term % r}o Z‘fé‘ t he
reamnv@sﬁﬁﬁ ‘ "f.:.zﬂ' wﬁ;&d é}oﬁéﬁ.a? o
reduced prﬁ a I’OO%;?;TatUT%ﬂ% ? OI 3 54 er%&g§c£;ﬁ n W:

chr omat ogr thadlc?t 'm%ar%e(H oocrﬂl #8}" yer dried over anhydrous
sodium sulfate and then concentrated under reduced pressure The conce_ntrated residue thus obtained
was subjected to chromatography on a silica gel column (WAKO GEL C-200, 250 g) by eluting with
hexane : diethyl ether (1:2). The eluted fractions were concentrated to give isopropyl N-cyano-3-
pyridinecarboximidate (4.84 g, 25.6 mmol, yield: 26%) as pale yellow oil.

Physico-chemical properties of isopropyl N-cyano-3-pyridinecarboximidate

3 IR spectrum: (cm™!, neat)

N 3240, 2250, 2180, 1610, 1380, 1310, 1100;
NMR spectrum: (100 MHz, CDCls) § (ppm)
9.15 (1H, d, J=2.8Hz), 8.83 (1H, dd, J=1.7, 4.9Hz), 8.48 (1H, ddd, J=1.7, 2.6, 8.1Hz), 7.50 (1H, dd,

J=4.9, 8.1Hz), 5.42 (1H, m, J=7.2Hz), 1.48 (6H, d, J=7.2H2).
b) Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
2-nitroxyethylamine nitrate (0.49 g, 2.9 mmol) and sodium methoxide (0.16 g, 2.9 mmol) were added.
The mixture was stirred at room temperature for 10 minutes. After the reaction was completed, the
reaction solution was concentrated under reduced pressure, and the residue was extracted with
dichloromethane (50 ml x 3). The dichloromethane layer was dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The concentrated residue was crystallized from dichloromethane-
diethyl ether to give the title compound (0.48 g, 2.1 mmol, yield: 79%) as colorless needies.

45

Physico-chemical properties of N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide

%0 MP:99.5 - 100.2°C:

IR spectrum: (cm™1, KBr)

2180, 1640, 1590, 1280;
NMR spectrum: (100 MHz, CDCls) é {(ppm)

8.73 (1H, d, J=4.9Hz), 8.71 (1H, s), 8.16 (1H, d, J= 79Hz),751 (1H, dd, J=4.9, 79Hz), 4.72 (2H, t,
J=4.9Hz2), 3.84 (2H, t, J=4.9H2);

59



g). Elution wth chl oroform nmethanol (100:1) was conducted, the eluted
- fractions were concentrated unde% %\%8 rsgéj ged pressure, and the
concentrated residue thus obtai nEd 8 § tallized from nmet hanol - di et hyl
ether to give the title conpound (0.48 g, 1.4 mol, yield: 88% as
colorless crystals. Physi go—ehemeal—proepertes—ofr
N- cyano- N - ( 3- benzyl oxybepZgmpotary A3ysisi necar boxi ni dafri de MP: 122.0- 122.2
C, 25 IR spectrum (cm',}|KBr) 2170¢ 15904 NM& spectfum (500 MHz, CDCla) 8
(ppm 8.66-8.62 (2H), 7.9 - "860 79z 7.44-7.26 (6H),
6.96-6.86 (4H), 5.06 (2H, F'ﬂj!f‘?% (2 058. %ﬁg::: 5. 8Hz); El enentary
Anal ysis: C H N|3BIE : : 01 (%) Cal cul ated: 73.67
5. 30 16. 36 Found: l’SCs!HéleoaB. 19 16.11 (% (CR, H-eNsO 40 Exanple
1)-27 Preparation of N-cyano-N - (Z2-phenylethyl)-3-pyridi necarboxi m dam de
(rmethod i) 45 | sopropyl N-cyano-3-pyridi necarboxi mdate (0.50 g, 2.6
ol ) "ng5.diis Hlsved in methanol (10 m), and 2-phenyl et hyl am ne (0.35 g,
2.9 mml‘)—wa'sj)a'dded. The m xture was stirred at roomtenperature for 40
M nut es. préMatafidn df Ny AL Binftidx)pRDyIFSpRLiIRécatloxitiBamide@eihbdi) Sol ution was
concentrated under reduced pressure, and the concentrated residue thus
obt ai ned WsspraplylyR-cyEntd-8-pRidlinbdafbdkimiiae 40150 g, Alechinyl) wast dissbiveédan Methénol he nil) ardde
co rrpolfn B-riitthxyvopglamihe Sitratai(d.53 gy 2.0 Intnol)@BdSodm roalihonitd (SIS gn2e ehimel weiddded. The
Physi co-roiktenei waa | stipedogtenobm aempefature for 18 hours. After the reaction was completed, the reaction
N--€ y an o-sefutioqh vap henagritratedh yrider Bdysed pressorecand lexesidue was eltradide with 4Blorsform BEMIB C;
| R spect®-.ufhe ¢hiamform IRy ywag @vashed vith Mfater I10B0mMI), 2¥Bd 0¥ Edhydidys (Bodigh Gulfaid\/aud
\spect jurfonqenigipd\ypger reduse 8 Q?"‘(Z glﬁfﬂd rgpidp@ thug oltpined ¢vas subjectad @,chwmﬂo;? :
8. 61 (1 "ehy R, a Silica gehcolumn (YAKO GF 3010) Qlyting with_chiprofprm-methanob (B9 Eluted 50
(1 H, ddtactions werq concentyated “'B'?’ZE‘I??“ presgyye E‘Ei-fwsﬁﬁ'"z%d)f’,°"‘37‘°f'29"?"2'ﬁ$hy't°,th°ﬂ to-give ther7) |
2.98 (2Hitle pompgund (§.26:9.1)0-mmol, ield: B8%) s Selerlessasvstsls. E| erent ary Anal ysis: C
d:

H - -
Foundzs ) Ir\lvg{rr}ecarboxnmldamlde

MP: 1249 - 125.8°C;
IR spectrum: {cm™!, KBr)
2180, 1620, 1600, 1580, 1280;
NMR spectrum: (500 MHz, CDCl;-CDsOD) § (ppm)
8.75-8.70 (2H), 8.10 (1H, dt, J=2.4, 7.8Hz), 7.54 (1H, dd, J=5.2, 7.8Hz), 4.59 (2H, t, J=86.0Hz), 3.61
(2H, t, J=6.0Hz), 2.14 (2H, quint, J=6.0Hz);

Elementary Analysis:
- ® c H |N
~ Calculated: | 48.19 | 4.45 | 28.10
Found: 48.16 429 27.93 (%)
© (C1oH11N503)

Example 1)-15

45 Preparation of N-cyano-N'-(3,3-dimethylbutyl)-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.60 g, 3.2 mmol) was dissolved in methanol (10 mi), and
3,3-dimethylbutylamine (0.36 g, 3.6 mmol) was added. The mixture was stirred at room temperature for 20
minutes. After the reaction was completed, the reaction solution was concentrated under reduced pressure,

s0 and the concentrated residue was crystallized from dichloromethane-diethyl ether to give the title compound
(0.46 g, 2.0 mmol, vield: 63%) as colorless needles.

Physico-chemical properties of N-cyano-N'-(3,3-dimethylbutyl)-3-pyridinecarboximidamide

66 MP: 168.0 - 168.2°C;
IR spectrum: {cm™"', KBr)
3250, 2970, 2190, 1590, 1560, 720;
NMR spectrum: (100 MHz, CDCls) 8 (ppm)
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10 Exarrpl e 1)-28 Preparation of
-N-cyano- N - [ 2- (2- met hoxyphenyl )et%yh}sgg @/ t)dl necar boxi m dam de (nethod i)
| sopropyl N-cyano-3-pyridinecarb p % 50 g, 2.6 mmol) was di ssol ved
in methanol (10 m ), and 5 2-(2-nethoxyphenyl)ethylamne (0.44 g, 2.9 mmol)
was added. dRPeA] Y, %@(1‘9@8 51 86Hz£ 9481 H, 0@ D=s%BENAL 6861, Br sf 3150 s m), Afsser
the reactg )W @Hep! et ed, the reaction solution was concentrated under
reduced pressure, and the resi due thus obtai ned was subj ected to
chr omat ography on a sili C&WWWL C200] 30 g) eluting with
chl or ofor m met hanol (100: 1} SePRMaXNANER: f ract | ons werd concentrated under
reduced pressure, and the goncentrgted r¢dH due N hus opt ai ned was
crystallized fromchl orofo [ I'tTg conpound (0.50 g,
1.8 mmol, yield: 68% as CJ{%E:&%&%Q cg;/)g I?sli 3@%&@@ chem cal properties of
N- cyano- N- [ 2- ( 2- met hoxy phe pyH5-et+hH -—eHReearpoxn dam de MP: 123.5-C;
26 | R wpectrum (cm1, KBr (QII'T'@N'«)1580 1550, NVR spe¢trum (500 MHz,
CDC's) a (ppm 8.76(1H,d J = 4.4Hz), 8.63 (1 H 5), 803 (1 H d, J =
9 6Hz) 7.44 (1 H, dd, J 4.4, 9.6Hz), 7.28 (1 H t, J =8.7Hz), 7.19 (1 H,
8&55,&“?598 (1 H t, J 8.7Hz), 6.92 (1 H d, J =8.7Hz), 6.70 (1
H br 5 3. 75 (2H m, 3.03 (2H, t, J =7.1 Hz); Elenentary
Anal ys!®s: préparation ofN-cyano-N' M-ddihy(BhbnyH3pyrsthecarboiBidaide (etidB i) 19. 99 Found:
68. 72 5.71 19.91 (% (C,.H 6NS40 40 Exanple 1)-29 Preparation of
Nocyano- N- [ BeprébyticyanoBnwidinegaeiokimidii (S 4. Biéravel m@wmm methaneb (18 &Y. and 4
1 sopr opy| 4-methyjenitios (.3p g2 iinmel: wastrdstedaTheomiture was, @'” atyrogn Iefperpturpdey 39 |"§'§'¥9Pved
k1L met harifler the feaption wag prinpistadpthe Feagfiop selilin Wp eqngeniiatpchunder. radyiced prossyrepang |ta
added. “ Threnoeniatadr residuathust obiained was crvsiaiired diepecdichioramethapsrdiethy), sffprsto’ givethy t °he
reaction %@90%16(9&6&éﬂmmhwelﬁéaw%??'%eﬁsaﬁﬁd&ﬁ was concentrated under
reduced pressure The reS| dual sub ebctetchromat ogr aphy
on a si | idysiepgherpicel prope Lo e t h

chl or ogsor ggé a%hgl ] 100: 1) The eI ut ed fractlons wer e concentrated under

reduced F@?‘ crh" the concentrated residue thus obtained was

crystalll /.?6 @exaneto give the title conpound (0.56 g, 2.0
Oéd

nmol s. Physico-chem cal properties of
N-cyano- W a{ uélalﬁsq 3@& m%%hwmlbnwfmlmmm) 55 MP: 138.5 -

140, OCSOIRspe trum , 1590;
Elementary Analysis:
C H N
- 35 Calculated: | 71.17 | 5.12 | 23.71
w Found: 71.06 | 5.15 | 23.65 (%)
o
{CiaHi2Ns)
40
Example 1)-17
Preparation of N-cyano-N'-benzyl-3-pyridinecarboximidamide (method i)
45 Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 mi), and

benzylamine (0.31 g, 2.9 mmol) was added. The mixture was stirred at room temperature for 30 minutes.
After the reaction was completed, the reaction solution was concentrated under reduced pressure, and the
concentrated residue thus obtained was crystallized from methanoldiethyl ether to give the title compound
(0.44 g, 1.8 mmol, yield: 72%) as colorless needles.
50 :
Physico-chemical properties of N-cyano-N'-benzyl-3-pyridinecarboximidamide

MP: 104 - 1045°C;
IR spectrum: {cm™1, KBr)
66 3230, 3100, 2170, 1580, 1550, 710;
NMR spectrum: (100 MHz, CDCl3-CD;0D) & (ppm)
8.70 (2H, br s), 8.08 (1H, dt, J=2.9, 7.9Hz), 7.50 (1H, dd, J=4.8, 7.9Hz), 7.36 (5H, s), 4.62 (2H, t,
J=3.4H2);
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EP 0 388 528 Bi NWR spectrum (100 MHz, CDC a-CDOOD) a (ppm 8.77 (1 H, dd,

J =17 4.8H), 868 (1 H d, 8.12 (1 H ), 7.60-7.25 (5H),
3.76 (2H, t, J =7.6Hz), 3.14 (1J'?4P_°§°é)¥°)3'7 6Hz) . Elementary Analysis: C

H N Cal cul at ed: 63.27 4.60 19.68 10
Found: 63. 17 4. 64—219ASH—(E€—SHH+—¥G ) 15 Exanple 1)-30
Preparati on of Elementary Analysis:

N- cyano- N -[ 2- (4-chl orophllenyl ) et hylg - 3- pyri d|i Necar boxi m dam de (nethod i)

| sopropyl N-cyano-3-pyrid ?ﬁ |ﬂ| ] .2 mmol ) was dissol ved
in meg hanol (10 ml), and ﬂﬁbz 1§I1§e 31@ e(0.55 g, 3.5 mmol) was
added. The m xture was st;-r-r-e rogm-tgi - or 20 2.5 hours. After
t he reaction was conpl et ¢ (C1tl'ha‘hb eaction sol ution was concentrated under
reduced pressure. The residual concentrate was subjected to chronatography
on a silica gel colum (WAKO GEL G 200, 50 g) eluting with

chl or'®f qmpqmt)hgnol (100:1). The eluted fractions were concentrated under
reduced pressure, and the concentrated residue thus obtained was further
cryst al IPrepratioh boNRCyERé-RS@-flethgiberizyll3-pyatihearbbximiddmids hethbdig titl e conpound
(0.71 g, 2.5 mmol, yield: 79% as colorless powder. Physi co- cheni cal

pr OpeEt i edsopfopyl N-cyano-3-pyr|dmecarboxlmldate (0.50 g, 2.6 mmol) was dissolved in methanol (5 ml), and 4-

N- cyanonNthyIpéllzjldtmm(Odﬁ@h@nyrh')l)ew#syidpecs-qu imibdlire) @es stired iatiioda rteroerauffe fol 30. 8 -
122. 0 O miuteg(Afted the ropetion wenwompbm,lthe fBtipn SO we oenttaied Gindet FdiGced Phedsure/ 10;
NMR s peend tenconcantiete FesiduaCthas ebtai vpdpnwstsmd $org djefhy) ethey toogive(the tile agmpglind:

9. 9Hz) , (07803, 2.4 ;mmEk ppld: Qi%’IGSQOPT'ﬁSPB\f' 3.78 (2H g, J =6.8Hz), 2.99 (2H,
\t; J 6.8Hz); 36 Elenentary Analysis: C N Cal cul at ed: 63. 27
4. 60 Msmg-cmmmal properties of -cyano-N'-(4-methy|benzyl)-3;péq|mmcarbox|mldamm 14 4. 68

19.61 (¢ 4 L G’L 4Cl = 45 Exanple 1)-31 Preparation of

N-cyano; I\ - ﬁ | am nophenyl ) et hyl ] - 3- pyri di necar boxi m dam de (net hod
i) a) | Tgf (c - 3- pyridi necarboximdate (1.0 g, 5.3 mml) was

di ssebvedol eg;g?f & Irrb% BZ 2- (4- am nophenyl ) et hyl am ne (0.80

t 5. ture for 1
? HY E‘&'gt egafd 5@%'756 gagnﬁ 459‘(51%{] ?@ﬁh\?\‘}&s

g, 5.8
hour. After t‘ﬁ@ |)eact|on was i on 'sol

concentrat ed under reducad—p-kee-s-a-Pe—lhe—Pe-s-'—d-&a-l—eencentrate was
crystal lized from met hanol Flamnentasyfnalysitier t 0 gi ve N-cyano- N-[ 2- (4-

Nam ndphenyl ) et hyl } 3- pyri di necar boxign dajrnyde |(N. 88 g,| 3.3 mol, yield: 63%
as col orl ess needl es 65 PhysTco—g¢hem bais T CIE i €S Qf .
N-cyano- N - 2- (4-am nophenygj/‘?éﬂafﬁqi | -gtggyr |5ghn|e§§ 40(%| m dam de
: 36 {CisHisNs)

Example 1)-19

40 Proparation of N-cyano-N'-(4-methoxybenzyl)-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
4-methoxybenzylamine (0.40 g, 2.9 mmol} was added. The mixture was stirred at room temperature for 40
minutes. After the reaction was completed, the reaction solution was concentrated under reduced pressure,

45 and the concentrated residue thus obtained was crystallized from methanol-diethyl ether to give the title
compound (0.50 g, 2.1 mmol, yield: 80%) as colorless powder.

Physico-chemical properties of N-cyano-N'-(4-methoxybenzyl)-3-pyridinecarboximidamide

s0 MP: 160.5 - 162.5°C;
IR spectrum: (cm™!, KBr)
3230, 1590, 1550, 1510, 1250;
NMR spectrum: (100 MHz, CDCl3-CD3;OD) 5 (ppm)
8.73 (2H, m), 8.08 (1H, m), 7.58 (1H, m), 7.32 (2H, d, J=9.2Hz2), 6.91 (2H, d, J=9.2Hz), 4.59 (2H, s),
65 3.78 (3H, s);
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MP: 154.5 - 155.2 C, IR spectrum (cm1l, KBr) 68 EP O 388 528 Bi 2160,

© 1580, 1540; NMR spectrum (500 M_‘Z?I—é:% %-e%?aD) (ppm 8.70 (1 H, dd, J =
1.8, 5.4Hz), 8.62 (1 H d, J = 1. . 8. (1 H dt, J =1.8, 8.6Hz), 7.51
(1 H dd, J =5.4, 8.6Hz), 7.03 (2H, d, J = 8.4Hz), 6.70 (2H, d, J = 8.4Hz),

3.67 (2H, t, J = 7.4Hz), 8 2H—t+—3—=+ | enentary Analysis: C
H N Cal cul ated: 67. ol ElementaryAnaiysig 40 10
Found: 67.80 5.66 | 26.17 (J9c(Cl| HalS| Ns) 75| b)

N-cyano- N - [ 2- (4- am nophenyt) etlil N PSR Y m dam de (0.20 g, 0.75
mmol ) sas di ssol ved in net hgﬂfﬂ‘:“ 1t 2%1% %&g dehyde (0.12 g, 1.13
nmol ) and sodi um cyanobor g . 10 s - M were added. The
m xture was stirred at roonGeghp@Onture for 2 hours. JAfter the reaction was
conpl eted, the reaction solution was concentrated under reduced pressure.
The residue thus obtained was extracted with chloroform (50 m x 3). The
chl or d? ol oWwas washed with water (100 ml ), dried over anhydrous
sodi um saf'fate and concentrated under reduced pressure. The residual
concent I PiePardfith oSN-BYR6-NE-direthgIBhiAtHRAZY I3 DiMiheCiboimidarnids ndlifdd jCol umMm  (WAKO
GEL C- 200, 50 g) eluting wth chloroform nethanol (I00:I). The el uted
fracti ons VisipmpaNGain-3-gyiiditecabol@iiddie @150 §02.p el wae dissoRed in Yresthahd! (52l ahd @m
net hand! selitieh lof/p-(dphathytamino)berizyiamibédinytdrdchievide (0450g, 28 nfrial)laRd triethParBide (r6dlg, 6.4
Kli/el d: 7 'D¥ol)drs metbanol (5 e)swene adilbd SThe Riixturdgsssticent atheom emberaure [ 6t Hoars. Affer the
cyano- keaftion (whs (pemplotbd: rthen tpettiom \sblition twab JcBrcpytrated | undsr aeduced pressunei ehd thPcon-
131. 5- 13%ontrgtecresidpe thpseltaingchwag eximacted withrethyPa®Bite (3GMDx 3). 35 sth@ reetatp/fayer was
Splect 1y mwashed ithygter (60, siewersnhirqup sedunpsulfade gnpigonagafratey-ndap redgced japessurg | 62
(1H, d, Jheresidya congenirgte thus| obigined waspsupiected tg|ghromatpgramiiy (opq siligg gel colymn (WAKQ)L7)
7. 38- 7. 2GEL£R00; @.@&'U&mﬂhophlom*sgvm;m' G0%1. Thoypuind fragtioge wpip concaniraied upger )

3.66 (2H® ced ﬁe.fs%q E'f thep t@g‘a&?q from m hagol-ﬂiemyfzﬁr?e’r %Q’ive the title compound (0.63 g, 2.
El ement aMPCh¥gidi85%) as golorless powfler. "\ "5 cul ated:  74.34 5.96  19.70
EIS;J ng;:; P sic%%he%cah%rgpe;h%s of l‘i]'-c:QYa#o@N'-((;Zgimg'tgylaminobenzyI)-3-pyridinecarboximidamide (C22 H2l

MP: 148.8 - 152.0°C;
IR spectrum: (cm™!, KBr)
2180, 1580, 1550, 1530;
NMR spectrum: (100 MHz, CDCIl3-CD3;OD) 5 (ppm)
8.70 (2H, m), 8.06 (1H, m), 7.57 (1H, dd, J=5.2, 7.5Hz2), 7.25 (2H, d, J=9.2Hz), 6.76 (2H, d, J=9.2H2),
453 (2H, s), 2.92 (6H, s);

_ 35 Elementary Analysis:
S c H N
Calculated: | 68.80 | 6.13 | 25.07
Found: 6856 | 6.09 | 24.97 (%)
“ (CisHi7Ns)
Example 1)-21
45

Preparation of N-cyano-N'-[4-(trifluoromethyl)benzyl]-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml}), and

4-(trifluoromethyl)benzylamine(0.51 g, 2.9 mmol) was added. The mixture was stirred at room temperature

so for 1 hour. After the reaction was completed, the reaction solution was concentrated under reduced

pressure, and the concentrated residue thus obtained was crystallized from diethyl ether to give the title
compound (0.53 g, 1.7 mmol, yield: 66%) as colorless crystals.

Physico-chemical properties of N-cyano-N'-[4-(trifluoromethyl)benzyll-3-pyridinecarboximidamide
&5
MP: 201.0 - 201.5°C;
IR spectrum: {cm™!, KBr)
2170, 1580, 1580, 1550, 1330;

63



Preparation of

- N-cyano- N -[2-(4-nitrophenyl)- 2##%%@ I']-3-pyridinecarboxi m dam de
(method i) Isopropyl N-cyano-3 oximdate (0.22 g, 1.2 nmol) was

di ssolved in nethanol (10 m ), and 2-(4-nitrophenyl)-2-nitroxyethyl am ne

ni trat e pfh bertm: deo’miiBTebel-2Bsb ¢pmn Met hoxide (0.14 g, 2.6 mml) 50 were

added. Thegdpladoysts, 8118 dl J< AshzR 7. HeApeRRatsyr e for 17 hours. After the
reaction was conplete t"le reaction sol ution was concentrated under

reduced pressure. The res frat—concentrate was extracted with chl of ororm
(100 g1 x 3). The chl or of pFRMPURMLANANEE vashed with whter (150 m), dried
over anhydrous sodiumsulfate and [cenceptr at p# under} r educed pressure. The

resi dual concentrate was swbuea%dec ggolgc N7 8f QgEAPny| on a silica gel colum
tlheeChdl braC
UNsd>s

(WAKO GEL G200, 30 g) el PELRG Jr%or%ww ol (50:1). 55 The
eluted fractions were con ““tfﬂt“' theef—-edbeed—p+essure and crystallized
f rom#met hanol - di et hyl et hpfCisth1MsiFede the title conpouhd (0.13 g, 0.36 mol,
yield: 31% as colorless crystals. 69 EP 0 388 528 Bl Physi co-chem cal
properties of

I\Lcyanoﬁh,ﬁ&ﬁézm trophenyl)-2-nit roxyet hyl ] - 3- pyri di necar boxi m dam de MP:
86.5 - .0a C IRspectrum (cm', KBr) 5 2180, 1640, 1590, 1520, 1380,
1350; "5 Nivfoparmiion tof Nzyan6-BO@-chibinbensyDaHpyReEiRoxmidaniielm@hdas) (2H), 8.51 (1 H, d,
J = 8.1Hz), 8.33 (2H, d, J =8.7Hz), 8.14 (1 H dd, J =4.0, 8.7Hz), 7.69
(\ZH d, J Isop®pylHigyands3- mdl(1$ampxudldate (0503, 8:6 "gn@)iyes dlsgalvpg in @ﬂhangl) (10 mj), and

El enent drcplopdbenizylaning (0@1 g, 2.9 meol) was afiedaThouhisture (vas stirgd abpom temgture ©3189 75
\Eolind,, hours. Aftgthe (pactiog wnacompzesadsme rwtw(n@olymme@ centgted undaf Frduced \pressure,

t

Pr epar atandthe spnaeptraled fesidye ty °§H\§ pallizedsireny, ethanebdiethh 8tprip Siyaithpctitle
(et hod CPTPq“%G@BEﬁ"'RF‘E'yﬂﬂQ)g b?r‘? 'i'%%E%deB'bm i date (0 60 g, 3.2 mml) was
di ssol ved | n met hanol d 25 3y or ne (0.47 g, 3.5

nol )

m nutzas es[j ﬁ eactlon was corrpl eted, the reaction solution was
concentr, é 13 _1 uced pressure. The resi dual concentrate thus obtained

was subJ e ography on a silica gel colum (WAKO GEL C-200, 30
g) el utisk b ny100:1). The eluted fractions were
concent rat @Qm&) ) elglqzr)yys‘bﬂq g)zegh énq,sn met hanol - di et hyl
ethersdot o g| ve the t| e corrpoun mm : leld: 80% as

col orl ess needl es. Physi cg—chentcat J!UPCILICD of
N- cyano- N - ( 3- phenyl pr opy F1°§‘9?}WiABﬂ' $€carboxj mi danide MP; 98.5 - 99.1 * C
IR spectrum (cm', KBr) B240, 2140¢159( HL55p N 1440, ]| 710; NVR spectrum

(100 Mrz, CDCL9) 8 (PPM [Mooiciated: | 6211 | 4.10 | 20.70

Found: 61.94 | 411 | 20.65 (%)
(C14H11 N4 Cl)

N

Example 1)-23

Preparation of N-cyano-N'-(4-nitrobenzyl)-3-pyridinecarboximidamide (method i)

45 Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (5 ml), and a
solution of p-nitrobenzylamine hydrochloride (0.55 g, 2.8 mmol) and triethylamine (0.32 g, 3.2 mmol) in
methanol was added. The mixture was stimed at room temperature for 2 hours. After the reaction was
completed, the reaction solution was concentrated under reduced pressure, and the concentrated residue
thus obtained was crystallized from methanol-disthyl ether to give the title compound (0.70 g, 2.5 mmol,

50 yield: 95%) as colorless powder. _

Physico-chemical properties of N-cyano-N'-(4-nitrobenzyl)-3-pyridinecarboximidamide

-MP: 206.2 - 207.5°C;
s5 IR spectrum: {cm™1, KBr)
2180, 1580, 1550, 1520, 1350, 1340;
NMR spectrum: (100 MHz, CDCl3-CD;0D) 8 (ppm)
8.83 (2H, m), 8.4-8.0 (3H), 7.8-7.5 (3H), 4.75 (2H, d, J=6.2Hz);
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8.7-8.4 (2H), 7.80 (1L H m, 7.4-7.0 (7H), 349(2H, q, J = 7.4Hz), 2.70

" (2H t, J 7.4Hz), 1.98 (2H, qui nt 4 40 El enentary Analysis: C
L i ed: - va o™ o epd sBg kBT
Found: 72.58 6.21 21. 17 (%9 (G r HI6 N4) 50 Exanple 1)-34

Preparati on of N-cyano-N - gi-phery-rethy—3—py++dreesf boxi m dam de

hydr ochl ori de (nethod i) | cﬁﬂ"@b‘?’"“ﬂﬂ'tsﬁano -pyridi netarboxi m date (0.50 g,
2.6 mmol) was dissol ved in}|nethanol| €10 My, amd 55 fni nodi phenyl et hane
(0.54 g, 2.9 mol ) was addets Ry stirTed]lat roomtenperature
for 1 Bour. After the reactii Qgég elt4% z‘ga eg)a,tion sol ution was
concentrat ed under reduced o [ 4 C8fentrate thus obtai ned
was subjected to chromat og a«phynma silica gel colump (WAKO GEL C 200, 40
g) eluting with chloroformnethanolr (100:1). The elufted fractions were
concentrated under reduced 70 -~ EP O 388 528 Bl pressure to give

N- cyanty- mgpﬁml nmet hyl - 3- pyri di necar boxi m dam de (0.48 g, 1.5 mol,

yield: 5 | orl ess syrup. Next, to this syrup was added a sol ution of
5% hydr ogépafatin®t NESario/N-BREdibABRberz ) FpylidikdtarbSinitianidemethbdi. The sol ution
was further crystallized from nethanol-drethyl ether to give N-cyano-N -

di phen?/I met sypropyt ¢yan6-3-pricimbdaebokifiideta 10.50eg, 2ecdhmalwar disseivedSn ametharol @6 snijpanader .
5 Phys % (8, 4=dichiorabanzylpming (81| g 2.9 aimol) was added. The mixture was stirred at room temperature for 3

N- cyano- Niourdi Aftee tig reaetidnywas Sompleted) ithecreatityosolutiondwasi adacehiyatidambér gedudes vssure,
$64. 0- 166Hd heCondeRiratgdoesidua rthus (obtained wasRinystalliged from GG sther 18 Qive 16 3ile conPOUNdNIVR
spect r unm 04290 4\vhinol, WHRICE2Pe)EBadMlesserystala) 8.95 (2H, m), 8.58 (1H, m, 8.00
NYH m, 7.4-7.2 (12H), 6.50 (1H, s); 15

El ement arthwo;qhemlpal properties of N-cyano-N'-(3,&tdichiprelanzi):3-pyridinegarbgxjmidamideg 1 16. 23
Found: 5.04 16.15 (%9 20

( C202Hi r.W‘ﬁﬁ;ﬂ%‘sﬁQg' le 1)-35 25 Preparation of

N- cyano- N°'# 400, M et hyl ) 3- pyri di necar boxi mi dam de hydrochl ori de

(met hosb | 15 3 N— ridi ecarbOX|mdate(0 60 g, 3.2 mml) was
di ssol ve 7 i é? f thg ‘EE‘VJ-%I%‘XEQ 'f‘ a8 cf Qﬂgz?} 748
mol ) was §< fg . room ur &

m nut es. R?ter ? e reatlon vvas co Ie H the reaction solutlon was

concentrated under reduced rpresste-

N 30 Elementary Analysis:
C H N

Calculated: | 55.10 | 3.30 | 18.36
Found: 5499 | 3.01 18.09 (%)

C % (C1aH10N.Cl2)

N’

Example 1)-25
40

Preparation of N-cyano-N'-[3,5-bis(trifluoromethyl)benzyl}-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
3,5-bis(trifluoromethyl)benzylamine (0.71 g, 2.9 mmol) was added. The mixture was stirred at room
45 tomperature for 1 hour. After the reaction was completed, the reaction solution was concentrated under
reduced pressure, and the concentrated residue thus obtained was crystallized from diethyl ether to give

the title compound (0.34 g, 0.91 mmol, yield: 35%) as colorless crystals.

Physico-chemical properties of N-cyano-N'-[3,5-bis(trifluoromethyl)benzyl]-3-pyridinecarboximidamide

50
MP: 1720 - 1721 C;
IR spectrum: (cm™", KBr)
2180, 1580, 1280, 1180, 1120;
NMR spectrum: (500 MHz, CDCls-CD30OD) 5 (ppm)
55 8.76-8.72 (2H), 8.12 (1H, dt, J=2.0, 8.2Hz), 7.90-7.83 (3H), 7.54 (1H, dd, J=5.0, 8.2Hz), 4.77 (2H, s);
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30 The residual concentrate thus obtained was subjected to chromatography

on a silica gel colum (WAKO GE?PC;?@O%G g) eluting with
chl or of or m net hanol (100: 1). fracti ons were concentrated under

reduced pressure to give

N-cyano- N- (1, 2- di phenyl etgry—3—py++errecarboxrmndam de (0.60 g, 1.8 mol,
yield: 58% as colorless s%‘?’ﬂ%‘.‘aw B’s‘sto this syrupwas added a 5% hydr ogen
chloride solution in nmetHanol (2.%gr).| #he |sml utiornl was crystallized from
met hanol -di ethyl ether tqQ@rv '?If}.- YT [Na: nyl et hyl )-3- 36

pyri c§ necar boxi m dam de Ry o] isqég sggé ofigss,(s,n)pomder. Physi co- chem cal

Q

properties of N-cyano-N - = \ I necar boxi m dam de
hydrochl ori de MP: 140.5 -| @©43héNeFe)C, | R spectrum (gm', KBr) 2180, 1570,
700; NMR spectrum (100 , CDA's-CDOOD) a (ppm 8.90 (1. H d, J = 5.8Hz),
8.72 (1 H s), 848 (1 H d, J=9.6Hz), 8.10 (1 H, dd, J=5.8, 9.6Hz),
7.6-102¢{dnofd)pe46 5.46 (1L H t, J =8.6Hz), 3.29 (2H d, J = 8.6Hz);

El enenta‘ry"%%‘l‘y is: C- H N 60

Cal cul aprgaration 6N-6yano-N3-Béhzyloxjben Hdifbcarboximidaiided@ethodd) 25  15. 43 (%)
(C21 H, Bl Exanple 1)-36 Preparation of

N- cyano- N isopidpyl-Nedyamuesipiriaihdesibdxinddany (0iad ig &6 anmini)wasrididsoived in hattinaldH) mb,j arie

( met HBd sibpnzgiloxybenzyiamips (O@Y g, No owrai eraSaddyd. iTte mixtueer was)etimedces room(tomseatyse fop2 6
mol. ) WheursliAttercthes esdlctiom wae cdmpletsid, the Geantion solatiod was Rongpnimied yinder redicediprassue. 58
§./ 2.9 Thetoncantralechbeidub. waFisebjeried ttochrometography ¢rraa%ll-caaelrce'em @Bk (1200, 2
hour's. AF tEision With Ghigeatarm-methanet (169 H1as censiucteds thereluiedk fraglions; werg cpreantiaied under
concept reduead praseiee. andstie cengenpted tgie thuspbtainad wes crystalizedfeom Pethagckday! 88" ai ned
was subjtoaqz\teéep iitlg compoypth0 48 BralitHyme)rvield: §§’H gsgolgrless e5ttlim (WAKO GEL C- 200, 30

génggﬁi | chchl orofo hanol ndlnelcarbOXImlern%%t I ons were

N-cyano nyI et hyI ) 3-pyri d| necar bOXI m dam de (0.61 g, 1.9 nmol,
yi el ks ess syrup. Next, to this syrup was added a 5% hydrogen
chlorid thanol (2.5 m). The solution was crystallized from

nmet hanol QX' Btﬂﬁ oBcl & cyano- N- (2, 2- di phenyl et hyl) - 3-
pyri di neC ﬁ@% ﬁ BZ bﬁ gh T2HA1 9,485 26 @Y 'd BBB6 RAYNIS 6 (215s), 481 (2H, d,
Physi co-, 2cal pr ope t| es

-(

N-Cya¥ao- N' 2- di phenyl et hyI ) 3- pyr| d| necar boxi m dam de hydrochl ori de Mp:

139 5- 142.0 C, IR spectrpm—tent m:)n} S0A6—21701L610, 1580, 700; 20 NMR
spectrum (100 MHz, CDC1 oL Elemepiary i) 8 94 (1 H H, J = 6.2Hz), 8.70 (1
H s), 8.41 (1L H d, J =8[6Hz), 8.J06 (1|H diNJ =6.p, 8.6Hz), 7.35 (1 OH,
S) o Calculated: | 73.67 | 530 | 16.38
v Found: 7354 | 5.19 16.11 (%)
(C21H18N.O)
w© .
Example 1)-27

Preparation of N-cyano-N'-(2-phenylethyl)-3-pyridinecarboximidamide (method i)

45 Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
2-phenylethylamine (0.35 g, 2.9 mmol) was added. The mixture was stirred at room temperature for 40
minutes. After the reaction was completed, the reaction solution was concentrated under reduced pressure,
and the concentrated residue thus obtained was crystallized from methanol-diethyl ether to give the title
compound (0.45 g, 1.8 mmol, yield: 68%) as coloriess needles.

50
Physico-chemical properties of N-cyano-N'-(2-phenylethyl)-3-pyridinecarboximidamide

MP: 149.5 - 150.0* C;
IR spectrum: {cm™*, KBr)
86 3220, 3120, 2180, 1590, 1550, 710;
NMR spectrum: (100 MHz, CDCl,-CD3OD) é {ppm)
8.70 (1H, dd, J=2.0, 5.1Hz), 8.61 (1H, dd, J=1.0, 2.4Hz), 8.00 (1H, ddd, J=2.0, 2.4, 8.2Hz), 7.50 (1H,
ddd, J=1.0, 5.1, 8.2Hz), 7.26 (5H, br s), 3.74 (2H, t, J=7.8Hz2), 2.98 (2H, t, J=7.8H2);
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4.60 (1H, t, J=8.9Hz), 4.19 (2H, d, J=8.9Hz); 26

- Elerentary Analysis: C H N ted: 69.51 5.28 15. 44
Found:. 69.19 5.46 15.20 'E%’Sg%&]b?
(C021 H aN. Hl) Exanple 1)-37 Preparation of
N- cyano- N - (3, 3-di phenyl pr gpyHr—3—py+ei-reearbextardam de (nethod i)

oy

| sopropyl N-cyano-3-pyri di h&lemetiaryAnlssigt e (0. 60 g. P ol ) was di ssol ved
in methanol (10 m), and 3] 3-di phenygpropwamimne (0.7f# g, 3.5 mml) was
added. The mixture was stifred—at Togm grperCyreTol 1 40 hour. After the
reactign was conpl et ed, tha?’@%ﬂ?‘f'ﬁ?% t '4nr jggégn:entrat ed under
reduced pressure. The resi ui8i"% anclefl-fhi e ; ed was subjected to
chromat ography on a silicaldesHa8l)um (WAKO GEL C- 200, 50 g) eluting with
chl orof or m net hanol (100: 1)~ The efuted fractions were concentrated under
reduced pressure and crystallized from nethanol -di ethyl ether to give the

title @ M 91 4368 g, 2.0 mol, yield: 63% as colorless powder.
Physi co- properties of

N- cyano- Patiot & NRE)SHO- L @Rk in: inli-B B SAwbRmdansigneiBa ) 150. 9 -
151. 3G, | : r : ) ) ; 90 NWVR spectrum
(100 Mz, C%Br@&yl R-c{dnB-8YpyrtineSartiokimidate 19.50 &.2Z80mindl) was digsolved. ifs rethanol(10 ahl), dnd=
7.5Hz) 1% Ta.h-mibttoxylpienyidthylaming 40.441g, blo rimiol) as adtied(0Th¢ tixttire was stired @t ©bin Jompralie

(2H, g, Jior6ShofkizAfter hedidadiiGiHwag] condbletedS teHBjctiorb Solufign was BencENtBBE LBG retjuced
ELement ar presdara, ans itiw: resitiue thus obtained wasNuliledter o ahroniatography @@ a silisa gep columns(WAKOS
Found: GEL 200530 g) Suth@ with tiforafermcrgthan@Z10051 D They eluted fractipns| were| gangtrated under
Prepar ?bt i ieduced pressure, and the concentrated residue thus obtained was crystallized from chloroform-hexane to
N- cyano- Nyive(the fle corymaynd,/ (080 g rpmel: wigld: $8%) as\eelpisshe¥s¥hoxi mi dami de

hydrochl oride (nmethod i) 75 I so N-C - 3- pyridi necarbaoxi m date
(0.20 g, Bhysi micalpropertigs.of Nrcyane (2:mpthoxy yath agarhoximidamide
benzyl oxy- 2- phenyl et
stirreg al"ﬁr‘&%ﬁi%enp,er ture for 3 hours. After the reaction was conpl eted,

t he react'incf’ge%ﬁ g&'f‘ K&hs concentrated under reduced pressure. The residual
concentrs& fs um q%q zd ssi‘m},?Ct ed to chromatography on a silica gel
col urm  (WARG RS B8O ﬁ?f?‘.&?ﬁ s !o§gmva,tM&Mzs?mwma@mgbﬂﬁ,lﬂﬁ dn., The
eluted frachhlls 4eie Colk },%é{a%ak, = 8188 07 GAUE 94 8RRSSEH @117 s B YL (3H,
N-icyanee ;375 BEN .&X(ZH,%'J— qRY! et yl') - 3-pyridi necar boxi m dam de (0.24 g,
Elementary Analysis:
Cc H N
‘. 35
:'\./ Calculated: | 6855 | 675 | 19.99
Found: 68.72 | 571 | 19.91 (%)
(C1sH1sN.O)
40
Example 1)-29
Preparation of N-cyano-N'-[2-(2-chlorophenyl)ethyl}-3-pyridinecarboximidamide {method i)
45

Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and

2-(2-chlorophenyl)ethylamine(0.45 g, 2.9 mmol) was added. The mixture was stirred at room temperature for

7 hours. After the reaction was completed, the reaction solution was concentrated under reduced pressure.

The residual concentrate was subjected to chromatography on a silica ge! column (WAKO GEL C-200, 30

50 g) eluting with chloroform-methanol (100:1). The eluted fractions were concentrated under reduced pres-

sure, and the concentrated residue thus obtained was crystallized from methanol-hexane to give the title
compound (0.56 g, 2.0 mmol, yield: 76%) as colorless crystals.

Physico-chemical properties of N-cyano-N'-[2-(2-chlorophenyl)ethyl]-3-pyridinecarboximidamide

56
MP: 1385 - 140.0°C;
IR spectrum: (cm™!, KBr)
2180, 1590;
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0.7 mol, yield: 64% as colorless syrup. Next, to this syrup was added a

- 5% hydrogen chl oride in nethanol P(‘gg@g%él;he soI ution was crystallized from
met hanol - di et hyl ether to give (2- benzyl oxy-

2- phenyl et hyI ) - 3 pyri di necar boxi m dam de hydrochl oride as col orl ess powder.

25 Phyg | MY, €B6L-E 3%)9
N- cyano- k@# (h%am-qwdnaz é”a ou%rwz«mrﬁmwhw«sm sizpa.a, JumbHe),
chl ori dg 14/, | R spectrum (cm', KBr) 30 2550, 2200,

1710, 1680; NI\/R spectrum (100 MHz, CDCla) 8 (ppr) 9.00 (2H), 8.60 (1 H, d,
J =8.g3Hz), 8.19 (1 H, in)f ITH, 4282 (4H m, 4.42 (2H m,
3.79 (2H, d, J = 6.3Hz); aElermentary Aralysi: El ementary Anal ysis:
C H N Calculatgd: 67.2¢ C 5.8 |1M. 26 Fdund: 67.07 4. 99
13.97 (%9 40 Calculated: 6327 488 JH4® HCl ) Exanmple 1)-39 46
Preparation of . 63.1 ] 1945(%)je

N-cyamo- N-[ 2- (3, 4- di benzyf-exyphrery et HH1—3=py+ratrecar boxi m dam de
hydrochl ori de (nmeth- od i (Gisthe6By| N cvano- 3- pyri di necar boxi mi dat e (0.25
g, 1.3 mmol) was dissolved in nmethanol (10 m), and 60

3, 4- (di benzyl oxy) phenet hyl am ne hydrochloride (0.54 g, 1.5 mml) and
triethylergmpreny86. 15 g, 1.5 mol ) were added. The mixture was stirred at
room’fenperature for 45 mnutes. After the reaction was conpleted, the

© react i oPreparhtich iobi-cysas-NejeAHeahivtopbenpiibtiyirdreyridinecirio goidamide (methed ) The r esi dual
sohcentrate thus obtained was extracted with ethyl acetate (100 mM x 3).
The et hy| lsapepuitNecyiann/Epyridinecathordrhidate (016019, & tmermol) weg glispalved inymethapol i mi), and
aphy dy 0@44-chiiophenyBethviamine(0Ha @ 3D meeh wasaddes- Tme'rmfﬁé'aﬁﬁt@rad rf%%%ﬁf"eefa“lfﬁ@'

r esi ual2Schavtse dfterathe regstionsgas °&S‘t & reertien SeIvHoR oNgs P'i f

col um g resi ‘EUE’"“BW‘{:;‘)’“@P ‘E‘ﬁ“ﬁ W’QWQQF?PWr?S‘f

The el up%s egggt“!“@ with ghlaroforpzipetha 'EP er;:?yﬂlé Teg 'ﬁ'&!‘é X3 dl H

N- cyano

(0. >1/3259,9“’8 yripo é‘sﬂ gg%w"gge { “Next, to this 2{;} up was

2?3§?aﬁ|"§% roga?n oMeS TEhasee phe(‘ = i %““d dé/"f‘z give

N- cyano- Ak 8(31'25 benzyl oxyphenyl )et hyl ] - 3-pyri di necar boxi m dam de
hydr ochI“di I ess powder. Physico-chem cal properties of
N-Cyaso- N ggfsé@ggmqggoo?%phenyl )et hyl ] -3-pyridi necar boxi m dam de hy- 5

dr ochl oerspN&unﬁﬂo@MHz.%c )5_(2&_ R spectrum (cm', KBr)
8.8-8.5 (2H), 7.97 (1H, d, J=9.9Hz), 7.5-7.1 (5H), 8.70 (1H, br s), 3.78 (2H, q, J=6.8Hz), 2.99 (2H, t,

J=6.8Hz);
35
N Elementary Analysis:
C H N

Calculated: | 63.27 | 460 | 19.68

40 Found: 63.14 | 468 | 19.61 (%)
(CisH13NW Cl)

45 Example 1)-31

Preparation of N-cyano-N'-[2-(4-benzylaminophenyl)ethyl]-3-pyridinecarboximidamide {method i) '

a) Isopropyl N-cyano-3-pyridinecarboximidate (1.0 g, 5.3 mmol) was dissolved in methano! (15 ml), and
50 2-(4-aminophenyl)ethylamine (0.80 g, 5.8 mmol) was added. The mixture was stirred at room tempera-
ture for 1 hour. After the reaction was completed, the reaction solution was concentrated under reduced
pressure. The residual concentrate was crystallized from methanol-diethyi ether to give N-cyano-N'-[2-(4-
aminophenyl)ethyl}-3-pyridinecarboximidamide (0.88 g, 3.3 mmol, yield: 63%) as colorless needles.

56 Physico-chemical properties of N-cyano-N'-[2-(4-aminophenyl)ethyl]-3-pyridinecarboximidamide

MP: 1545 - 155.2°C;
IR spectrum: (cm™!, KBr)



3400, 2180, 1610, 1590, 1260, 700; 10 NMR Spectrum (100 MHz, CDCla- CD30D)

?I(_i|)oprr) 8.90 (2H), 8.60 (1 H §P8§ﬁ§é§§h : 7.3 (1 OH), 7.0-6.7
3H), '5.16 (4H, m, 375(2H t, 294(2H t, J = 7.2Hz); 15
El emrentary Analysis: C N Cal cul ated: 69.80 5.45 11. 23
Found: 2160 18do, 1540; 48 11 25 (% 20 (C29 H26

NA02 * HGNRE;%&HHJ ; @0d-MrA &DRR-cORDBRABEM)I O Of o

N-cyano- N - g7d dHSddi Uaebeden sibb ¢iH)a,) = 1ark), donasnahoxi gissagl 7ise1 (1Ardd)ods.a,)

| sopr Opy|stzp7031@H3d P¥ B4E) [B7032ZH) @) F8.41a), 867 @HJ g7.4H2), B.87T28l {) J5BEHA] ssol ved
in nmetkanol (10 m ), and 3-am no- 2, 6-di met hoxypyridine (0.45 g, 2.9 mmol)
was added. The m xture was I T.1.€0 oom tenperatur ¢ for 2 hours. After
the reaction was conpl eted ﬁeﬁ'gmrgrxéﬁéwsf?n sodi--onr—was{ concentr at ed under
reduced 30 pressure and crystalli zedCfrodnHret \ahol - di pt hyl ether to give

the title conpound (0.35 9] clicdiatsd™Ol 6791 ¢/ 70 § ZKagas ¢ol orl ess needl es.
Physi c®-chem cal properties Fggjnd 67.80 | 566 | 26.17 (%)
N- cyano- N - 3- (2, 6-di net hox) P gtre=3S=pyrrdrtrecartoxi m dani de MP: 162.5 -
163.5' C; IR spectrum (cm LCH N)2180 1580 1550 1490, 1470, 1390, 1330;
NVR spectrum (100 MHz, CDClI-CDsOD) | (ppm 40 9.0-8.7 (2H, m, 8.3-7.9
(2H, , 7 bpN-cyahodN-[2d4lamidophiengl)dthyl]-8-pPridinecartidxifitiainitie [(.20ch, 075 witnof e} dissbve@ in( 3H,
s), 3.96 ( Bidthaso) (15EhIR rmdbanzaidehydel (P32 g, 1.3 mmol) ard sodium dylandbordbatirivie| (@102gl: 1.59
59.36 4. @finol) vidde adied:Clna dnixture was 5Wre@ @it roorh. t@peratite fof @ Holfs. AL Mesrhactiproyass0
‘E)(/arrpl e 1) -cdrpléted: Herreactiomsolyfion was concentrated under reduced pressure. The residue thus obtained

N- cyano- N -V@Qexlfﬁmd)wyleqhmqfqmﬁopplrx 8 Fhecchloteloxn faverayes weshednwithwateri ()005'3])- éﬂ'ed
\d-/cyangpyr iovr aehydrogs digm sgl@telanﬁﬁmcyntqmg ugres tegyopd grepsyre; WPE:E‘&HS’P

e byt Bl T e L A S T
renoved by w o u room

t enper at ur &efhgpok S'Q‘H’d @ier t° ave @P tijerompound {014,9. Quitmmeliglds %) asichlaries Eﬁ?f"f’% n

e Iyl\4aswo-c$lemlcal I|§|I'?Jp9rt|es%?N-?:)%a%o-ﬁ"]'[z-(4—benzylam|nophenyl)ethyl]-3-pyr|dmecarboxlmldam|de

MP: 131.5 - 132.0°C;
IR spectrum: (cm™", KBr)
2180, 1590, 1550;
NMR spectrum: (500 MHz, CDCl;-CDsOD) & (ppm)

~ %0 8.70 (1H, dd, J=2.0, 5.2H2), 8.62 (1H, d, J=2.0Hz), 8.00 (1H, dt, J=2.0, 80Hz),749(1H dd, J=5.2,
8.0Hz), 7.38-7.25 (5H), 7.04 (2H, d, J=8.2Hz), 6.63 (2H, d, J=8.2Hz), 4.32 (2H, s), 3.66 (2H, t, J=7.4Hz),
2.86 (2H, t, J=7.4Hz2); '
35 Elementary Analysis:
~ C H N
Calculated: | 74.34 | 596 | 19.70
Found: | 74.21 | 6.11 19.48 (%)
0 (C22H21Ns)
Example 1)-32
45

Preparation of N-cyano-N'-[2-(4-nitrophenyl)-2-nitroxyethyl]-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.22 g, 1.2 mmol) was dissolved in methanol (10 ml), and

2-(4-nitrophenyl)-2-nitroxyethylamine nitrate (0.40 g, 1.4 mmol) and sodium methoxide (0.14 g, 2.6 mmol)

so were added. The mixture was stirred at room temperature for 17 hours. After the reaction was completed,

the reaction solution was concentrated under reduced pressure. The residual concentrate was extracted with

chlofororm (100 mi x 3). The chloroform layer was washed with water (150 ml), dried over anhydrous

sodium sulfate and concentrated under reduced pressure. The residual concentrate was subjected to

chromatography on a silica gel column (WAKO GEL C-200, 30 g) eluting with chloroform-methanol (50:1).

55 The eluted fractions were concentrated under reduced pressure and crystallized from methanol-diethyl
ether to give the title compound (0.13 g, 0.36 mmol, yield: 31%) as colorless crystals.

69



neutralized by adding acetic acid (0.64 g, 10.7 mmol) and concentrated
“under reduced pressure. To the Fs'g#qa#zpc%ncentrate was added di et hyl ether
(50 m). Insolubles were renove é/ ion, and the filtrate was
concentrated under reduced pressure. To this concentrate was added hexane
(80 m) pny3idslerdRRasiripaRtes i N a0t Zha hit 2lrfitloRfRthRS-pyrRMBARdxiMMarhiab T F at i on.
The filTrate was concentrated un rude

| sopr opwip: gb:spyavioeic;necar boxi mdate (11.0 g) as a pale yellow oil. Next,
cyanam fhespo&rum3(ce!, kK8B. 9 nmol ) and a phosphate buffer solution (pH 5.4, 60
m) of Na2tBROie40, 1590, 352001386 43%D; nmol ) and NaH2PO402H20 (41.8 g, 267.9 mmol)
wer e addMg speetromg509i MHz, QPCl-CDODYB fppm) € was stirred at room tenperature for
8 hours. /&66d@H) 861 (1kadtJTeiHRR $.38 @2th|ded e87H), Bt 4r (@l oddi dR4.0,08.THz), G169 Rt d,
ext r act 882, 18.38i(dHaHok=3Pe.Mims. 76 10mxl x 3), and the di chl oronet hane | ayer
was dried over anhydrous 10 sodi um sul fate and concentrated under reduced
presdtire. The resi dual ccngmwﬁ,a&gys obt al ned wag subjected to

chromat ography on a sili ga—get—eoiumm—WAKE16E—€-240, 200 g). Eluting with
hexane- diethyl ether (1:[2) _gave |<opropll N Mvano-4- pyri di necar boxim dat e
(11.2 g, 59.2 mmol, vyiel d: céictigeda$ 50a7e] yobllopssw | . |15 Physico-chem cal
propert I es of I sopropyl N Bypadio- 44 Bpis0 dj sagar besawe) date | R spectrum (cm'’
neat) 3250, 3000, 2250, A@U,H 1P E 1590, 13980, 131, 1100; NWR spectrum
(100 MHz, CD1 OD) a (ppmlZ™2=¥ 9.8 7 8 0.7 7 (4H), 5.42 (1 H m J =
e/l Hz), 1.50 (611, d, J = 6.1 Hz). b) Isopropyl

N- cyano- 4- pél’l di necarbOX| mdate (0.50 g, 2.6 mol) was dissolved in

et hagno , and 2-nitroxyethylamne nitrate (0.57 g, 2.9 mmol) and
sodi um mathomde (0 18 g, 2. 9 mml) were added. The m xture was stirred at
r oom t eRigRa-alion,piN-¢yano-NriS-phepyiprons carheximidamide {mathoddls conpl et ed, the
reaction Iut| co cengrat er %edUﬁed Qressure The resi due t hus
obt ai ne E‘m ;ecar JB Py} i :

i chisor ?Qb%{ﬁ?ié g%ﬂ q;@e jc

ol ( l), and

u e o u ressure.

concent i, l?e bt | s‘Ebj i‘% g' o ga (WAKO

crystal |E “wi Q: 1973t eﬁ A Thg 810% W H%nder

conpoun séare rygm'?)ed fré(rh ano%] j yl er(&pbl @t?tﬁ o ﬂ@&) 67 g, 2.5 mmol,
Ph yS' COyIGI 586%9 coBH%%Jdle@S of

&ho-N - (2-nitroxyethyl)-4-pyridi necar boxi m dam de 30 MP. 162.5 - 103.0
C; |R SPl%ﬁé-bhﬁhlcﬁlcﬂ?ﬂpemed@'N)cy%&ﬂ(ﬂ;ﬁé@lprolaﬁﬁﬁpyrﬁﬁé&rboﬁfgiag'mdel280 NVR

spectrum (100 MHz, CDOa) a (ppn) 35 2 (ZH 5), 7.48 (2H, s), 4.70
(2H, s)MP:38®09621¢;, 5); El enentary Anal ysi s: C H N 40
Cal cul atRespoctrusSc@f', KBr§. 86  29. 78 Found: 45.68 3.64 29.99 (99 (GCs

Hs N5° 0s) 328, £380,M580: 1850, 20, P1® par at i on of

Wcy anoNMR-spetrum:t(100>MHzr OPSH) B {ppmpyr i di necar boxi m dam de (nethod i) | sopropyl
N- cyano- 48374 @Hn&8@ (1hom), Midd @Hx 8.4% @Hgq. JZ=73HRNBT0 (2Hals J d7.4i4ah| hWa8d2H, quint,

met hano? ={4®¥):n ), and

“ Elementary Analysis:
_ ] H N
Calculated: | 72.70 | 6.10 | 21.20
45 Found: 7258 | 621 | 21.17 (%)
(CisHisNs)
s0 Example 1)-34

Preparation of N-cyano-N'-diphenylmethyl-3-pyridinecarboximidamide hydrochloride (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and

ss aminodiphenylmethane (0.54 g, 2.9 mmol) was added. The mixture was stirred at room temperature for 1
hour. After the reaction was completed, the reaction solution was concentrated under reduced pressure. The
residual concentrate thus obtained was subjected to chromatography on a silica gel column (WAKO GEL C-
200, 40 g) eluting with chloroform-methanol (100:1). The eluted fractions were concentrated under reduced
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3-nitroxypropylamne nitrate (0.53 g, 2.9 mol) and sodi um net hoxi de (0. 22
g, 4.1 mol) were added. The m xt §§3§g§2¢h rred at roomtenperature for 18
hours.. After the reaction was conﬁ t reaction sol ution was

concentrat ed under reduced pressure. The residual concentrate was extracted

with chl qrafes v N-Q:@ao-mdlﬁﬁe@metl‘hﬁpﬁh*\m&@fﬁlﬂ%ﬁa&’ 048 \H2.5.5 \WavidN §AbidVES93) awat er
(100 n )fo ﬁéseggy%xta{a rsﬂu.§ wP5HdETh SbibtloR b5% Mdregan GCRIBAde i RiethaHar@rml) to
reduced [EmSs hiftion. MR Edftibrl Wad el CyblalliaddSira Snofhiiki)-Gi6thyR ChitieP 1oL bived Meyar@aphy
on a sil ifigheryMhettyP3-pyiinéchyblsimiGnhidd hydfthioridé agidolofiéss fpowdgr. Wi t h

chl orosor m net hanol (60:1). The eluted fractions were concentrated under
reduced hgsic-theémiea Broperes tobiNdcyane-ti-diphempimattiyhd:pyidineliatbbiimidansitihisydrockiorge ve t he
title conpound (0.27 g, 1.08 nmmol, yield: 41% as colorless crystals. 75
EP 0 338 MR23640 - @sCico- chem cal properties of

N- cyano- I\ﬁswm:t(ﬂm')lyﬁﬂfbpyl ) -4-pyridi necar boxi m dam de MP: 112.5- 112. 8C,

I R spemtrurrﬂo'é’()cﬁﬁ@ 1580 2180, 1600 1280 NMR spectrum (500 MHz,
CDCs 9- CDahM#} c'& ﬁ*g o §q%r¢vaea>uap_ 7.54 (2H, dd, J =1.6,

4. 4Hz), 4. 5?%@ m 5@1“”6")011&‘3(1“3")5@4-(%2“)065%(‘H6s)0Hz) .13 (2H, quint. J
=6. 0Hz); 10 Elenentary Analysis: C H N
Cal cul ated: 48.19 4. 45 | Eléhenfdry Bnalysis: Found:

48.01 " 4.33 27.91 (% 1%~—=—==F="94 N O QI T Nopa) 20 Exanple 1)-43

ksopropyl N-cyano-4-pyri di heGaizolbted:i 116888 ¢ 4.9 301683 2. ¢ nmol ) was di ssol ved
in methanol (5 m), and ani|lfopns: (0. pB8.G1 |25.04 yni®1P (¥) $sol ved i n met hanol (5
) wag, added. The mixture %Hﬁhhchgd at roomtenperitture for 20 m nutes.
After the reaction was conptetetr—the—teactonr—sotut+on was concentrated
under reduced pressure. The residual concentrate was subjected to

chr omat ograEhy on a silica gel colum (WAKO GEL C-200, 40 g). Elution with

Preparation of N-cyano-N - phenyl-4- \f';ri dilnecanboxim dim' de (nethod i)

chl or of or I (100 1) gave the Obj ect corrpound whi ch was further

crystabdized h I . .

N- cyano- N2RHEI, ~ : T el d: 54%

as col orl es gh Mo%n? dg&b% i&%ﬁggg%ﬁ ISGCP:FI methanol (10 mli), and

A Cyano- i g& e m was Gt foom! t&&ﬁe fot\48

(cm, [ cor F5hction’sefdtion WYR csneéHfirkiod! Bdef r &btéssure.

CBCl - Cﬂ oentrate thus obtained was subjected to chromatography on a silica gel column (WAKO
GEL C-200, 50 g) eluting with chloroform-methanol (100:1). The eluted fractions were concentrated under
reduced pressure to give N-cyano-N'-(1,2-diphenylethyl)-3-pyridinecarboximidamide (0.60 g, 1.8 mmol,
yield: 58%) as colorless syrup. Next, to this syrup was added a 5% hydrogen chloride solution in methanol
(2.5 ml). The solution was crystallized from methanol-disthyl ether to give N-cyano-N'-(1,2-diphenylethyl)-3-

o % pyridinecarboximidamide hydrochloride as colorless powder.

N

Physico-chemical properties of N-cyano-N'-(1,2-diphenylethyl)-3-pyridinecarboximidamide hydrochloride

MP: 140.5 - 143.0°C;

“ R spectrum: (cm™1, KBr)
2180, 1570, 700;
NMR spectrum: (100 MHz, CDCl3-CD;OD) § (ppm)
8.90 (1H, d, J=5.8Hz), 8.72 (1H, s), 8.48 (1H, d, J=9.6Hz), 8.10 (1H, dd, J=5.8, 9.6Hz), 7.6-7.2 {10H),
pu 5.46 (1H, t, J=8.6Hz), 3.29 (2H, d, J=8.6Hz);
Elementary Analysis:
C H N
50 Calculated: | 69.51 | 528 | 15.44
Found: 69.32 | 5256 15.43 (%)
(C21H18N« + HC)
66

71



8.80 (2H, brs), 7.8-7.5 (4H, m, 7.42 (2H, brs), 7.27 (1 H, brs); 40

- El ementary Analysis: C H P %b(‘d.{l ated: 70.26 4.54 25. 21

Found:. 70.50 4.54 25 1F @%@8 [

(C13HoN4) Exanpl e 1)-44 50 Preparation of

N- cyanogNno63)-4k di chl or obenzyl) - 4- pyri di necar boxi m dan de (nethod i)

| soprop 0-4-pyridi necarboxi mdate (0.50 g, 2.6 mml) was di ssol ved

i N met hp@edratibr- 6 Nidyhno-RiEl-dpiényléteA) i3y il Batxinidaiiie hPdrachiotide (Betfiodipol ) was

added. € mxture was stirred at roomtenperature for 3 55 hours. After

t he rgeact iipropyh si-cyanordttidibcarbdxitnida@®a(0.50 0/12.6 oMol wes dissalved:ip rmaghatal &0g0l). andler

r educ ed2,paipRanyistaylaniitee(0/58 i 2181 &imot) wva edried.clthe mixige ersy stirrad ki reend temperature for 2

met hanohouth afidn\the eédtiar wisocomipleted,t the reattioh eolgionrwes calcgniate unger redugedrpigssurey i e| d:
529) asTeolegdiabemcanirate thus obtaifed was sHiplected3e ghremgogeaphply 8 silier g9 cplpram (WAK

pr oper t BEls Ce200, 190 gy slutingWith (cRlorforn-wpthanelohkit)-yThp sluted Jractignswere concantrated 4afetie vp:

164. 80 fe@ced PRSSUR i peetN-wo-l% ¥3R-diphepuiathyl) - Pv"dmezq imiderpisly - (O.&4Q: J PEE"P

(500 MHyisld:hey) s CSiiomieTs)symp twsmu wasj added 2 5% hydrogen chipridg sojutionin f

J =1. 8, (@5 e soptighwasy cwéa ligp: sommzhaz °"‘V'7°“1?5‘°(91"°|N'°Va“°' E %P'? sthyl

H, dd, Bv"dmzcazbox'e'dm? “VdEPC';ﬂi@f'dE 2?—P°'°§'7ss Sdvadh

El enent ar\y Anal ysij s:

Found® FPhysico-ghermics] propgries A ) '

Pr epar af ’ no N -(4- rret hyl t hi obenzyl ) 4- pyri di necar bOXI m dam de

Lt hod p{}gggp p J)\I-cyano 4-pyridinecarboxi m date (0.40 g, 2.1 mol) was

di ssol ve 1o ), and 4-met hyl t hi obenzyl am ne hydrochl ori de

Q0 GQOgN ecmm] 5@;\.{;5;65',1 &) (0.43 g, 4.2 mol) were added. The

m xture "\’96994 i, rdf!? séﬁz) '8701H, §/1B, Ud, § =l8@Hz)18.480K,. ddAl £ @2, 8l6RH), 7.85980H, 8)), Was

conpl et nggl_hhle,jggng; |4qg(§pawt=lsgnz)yvas t hen concentrated under reduced
pressure he residual concentrate was extracted with ethyl acetate (50 m

x 3). The ethyl acetate |IgE Was Shed W tiT water |(100 ml), dried over
anhydsous sodi um sul fate  Figmentary é'ﬁrit.e.d_u.nde.L.LedJ.*ced pressure. The
resi dual concentrate was fcrystallilz&d f| &m neNhanol -[di ethyl ether to give

the title conmpound (0.29 O Caiduatod [P8e51Y | 818 | 4944 as| 30 col orl ess
crystals. Found: 69.19 | 548 | 15.20 (%)

./ 30 (C21H1aNs « HCI)

’23 (1
18.36 15

Example 1)-37

% Preparation of N-cyano-N'-(3,3-diphenylpropyl)-3-pyridinecarboximidamide (method i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.60 g, 3.2 mmol) was dissolved in methanol (10 ml), and
3,3-diphenylpropylamine (0.74 g, 3.5 mmol) was added. The mixture was stirred at room temperature for 1
hour. After the reaction was completed, the reaction solution was concentrated under reduced pressure. The
residual concentrate thus obtained was subjected to chromatography on a silica gel column (WAKO GEL C-
200, 50 g) eluting with chloroform-methanol (100:1). The eluted fractions were concentrated under reduced
pressure and crystallized from methanol-diethyl ether to give the title compound (0.68 g, 2.0 mmol, yield:
63%) as colorless powder.

Physico-chemical properties of N-cyano- '-(3,3-diphenylpropyl)-3-pyridinecarboximidamide

MP: 150.9 - 151.3*C;
IR spectrum: (cm™!, KBr)
2180, 1590, 1550, 700;
NMR spectrum: (100 MHz, CDCIa) (ppm)
8.68 (1H, m), 8.50 (1H, s), 7.82 (1H, d, J=7.5Hz2), 7.4-7.0 (11H). 6.54 (1H, br s), 4.00 (1H, t, J=8.6Hz),
3.51 (2H, q, J=8.6Hz), 2.43 (2H, q, J=8.6Hz);

50
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Physi co-chem cal properties of

" N-cyano- N - (4-net hyl t hi obenzyl) - 4. E&éﬁﬁ%ﬁgsr boxi m dam de MP. 165.5- 168.8
C IR:spectrum (cnmm', KBr) 2180, E pectrum (500 MHz, CDd 3- CDqQD)

a (ppm 8.72 (2H, dd, J = 2.0, 4.4Hz), 7.52 (2H, dd, J = 2.0, 4.4Hz), 7.30

(2H, d, J = 8.2Hz), 7.26 (2 , 2H, s), 2.50 (3H, s);

El ementary Analysis: C Elqmentary Anglysies

Cal cul ated: 63.81 5. 00 19. 84 Fpgnd: aB. 69 5.19 19.66 (%

(CLsH NS 50 o 1) 1% Bt W $ (et hod 1) 65

fom)

N- cyane- N- ( 3- benzyl oxybenz aizgo
| sopropyl N-cyano-4-pyridi ) 3 nmol ) was di ssol ved

in methanol (10 m), and 3{HenHypNadxybenzyl am ne (O 42|g, 2.0 mmol) was
added. The m xture was stirred at roomtenperature tor 2 hours. After the
reaction was conpleted, the reaction solution was then concentrated under

reduced? %@ﬁ%yﬁgg The residual concentrate was crystallized from
met hanol yIether to give the title compound 77 EP 0 388 528 B1

(0.26 0, FElephraibidt N-cyhrR-NL(2-te8oxAS pleRY IRy B ridiketsrbaXintidamitie g dr6chofi e e thad i)
properties of N-cyano-N -(3-benzyl oxybenzyl)-4-pyridi necarboxi m dam de 5
MP: 123. 8- Isdgtofy! Ricydni3ppridinocarsokim{da(0.20 ¢g<Br )mnad)Has dis&oBad inidthaag ¢Eint),and 2 500
MHz, CIClsenzyloxg-pphenyi8inBddnige2Di26 gic.1 dmel) wasladdér. Thdzrixtuid. vs sfifred Bt fo@hitamperature
7. 00- 6. 90fox 3 Hipyrs.GAfB0 thelrehdtiooway coniplddedl, (HdHteactign solutiGl) was lebncehtratbd udder réuCddr ) ;
Elenent ar gresdure. 'ghg jresidudl concentratd thus obtaiNed ®as subjected to chromatography on a silica gel column
Cal cul at ¢VAKO GES. G3200, 2050) Biyting wiith chlgroformrmetthancl (100:1).Thg Sluted fraclions wetesconge

@21 Hi, Sunslpy vg?{ucﬂpr@gm giveq! cy4rp-r|l$r(% pyiaxy-gwhenylethyl)-3-pyridinecarboximidamide (0.24 g,
N- cyano N  JYleldh (64D B £9l9rtesse ’4~ foyihis svrye waf 3dsed A BRnhvERIRENGHEe In )
;;B‘P @ bcTrg ﬁeiutt?" ?fmt%ll\é %b%?‘m"a'ada*’éh\'t ghas togiveN-gyapiir(g-bepaony-
dl ssol ve henylethv)- é-r%pdu(esar |da5\ﬁ!a hydrochloride as colorless powder.

Physico-chemical properties of N-cyano-N'-(2-benzyloxy-2-phenylethyl)-3-pyridinecarboximidamide hydro-
chloride

25

MP: 163.0 - 165.5°C;
IR spectrum: (cm™!, KBr)
2550, 2200, 1710, 1680;
NMR spectrum: (100 MHz, CDCls) & (ppm)
9.00 (2H), 8.60 (1H, d, J=8.3Hz), 8.19 (1H, m), 7.60-7.20 (11H), 4.82 (1H, m), 4.42 (2H, m), 3.79 (2H, d,

J=6.3Hz),
_ 35 Elementary Analysis:
s c H N
| Calculated: | 67.26 | 513 | 14.26
Found: 67.07 | 499 | 13.97 (%)
“ (C22H20N4 O+ HCI)
Example 1)-39
45

Preparation of N-cyano-N-[2-(3,4-dibenzyloxyphenyl)ethyl]-3-pyridinecarboximidamide hydrochloride (meth-
od i)

Isopropyl N-cyano-3-pyridinecarboximidate (0.25 g, 1.3 mmol) was dissolved in methanol (10 ml), and

s0 3,4-(dibenzyloxy)phenethylamine hydrochloride (0.54 g, 1.5 mmol) and triethylamine (0.15 g, 1.5 mmol)
were added. The mixture was stirred at room temperature for 45 minutes. After the reaction was completed,

the reaction solution was concentrated under reduced pressure. The residual concentrate thus obtained was
extracted with ethyl acetate (100 ml x 3). The ethyl acetate layer was washed with water (100 ml), dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residual concentrate was

65 subjected to chromatography on a silica gel column (WAKO GEL C-200, 50 g) eluting with chloroform-
methano! (100:1). The eluted fractions were concentrated under reduced pressure to give N-cyano-N'-[2-
(3.4-dibenzyloxyphenyl)ethyl]-3-pyridinecarboximidamide (0.13 g, 0.3 mmol, yield: 21%) as colorless syrup.
Next, to this syrup was added a 5% hydrogen chloride in methanol (2 ml). The solution was crystallized
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(4-chl orophenyl )ethylam ne (0.46 g, 3.0 nmmol) having been diluted with

‘met hanol (5 m) was added. The agéb é stirred at roomtenperature for
40. m nutes. After the reaction %ﬁﬁ% é the reaction solution was

t hen concentrated under reduced pressure. The resi dual concentrate was

further sopymadunbilaie®y) dite? B ﬁt REaRs- ﬂ"-[?—iahilﬂnbeﬁiyib%ph&r@l)&ﬁyg%-ptyﬂﬁnekérﬁdxﬁnid‘aﬂﬁﬁaoU“d

hysSi co- chem cal

(0.44 ghygfog,,oggg);scow@ggow as col or |l ess needl es

properties of

N- cyano-Bhysido&hérficdt Phopsrigsu? NydyartNpa-( 4dibensyibai
165. 25 C,drdchlosigeect rum (cm ™, KBr) 2 , , spectrum
MHz, CDCI3) a (ppn) 8.68 (2H, m, 7.4-7.1 (OH), 6. 56 (1 H brs), 3.74 (2H,
q, J = owBesB 88%CTr (2H, t, J = 6.8Hz) 40

El emrent dR ppadingh: e, KBY H N Cal cul at ed: 63.27 4.60 19.68
Found: 340821802 161041586 12601066 (% (ClsHI3N4AClI) Exanple 1)-48 50

Pr epa}ﬂatNMﬁ]S[@ﬂrum (100 MHz, CDCl3-CD;0D) & (ppm)

N- cyano- N' 8.00 (D 868 (b 2y B198 ki, yot AT (1) Y-P-BJi BHB IO P #Ei2Het, dTBeirdd i)
| sopr opyA 4Rk b aFd-2Hapyr i di necar boxi midate (0.50 g, 2.6 nmmol) was di ssol ved
in methanol (10 m), and 2-(2-nmethoxyphenyl)ethylampe (0.44 g, 2.9 nmol)
was added. The m xture wap Ewiriefitarg Andtfsist oom t enperatufe 55 for 1 hour.

After™the reaction was cofipreret; T T tTprsotrut|jon was concentr at ed
under reduced pressure. The-resid copdbnt aﬂ_e_nas. subj ected to

¢hf omat ogr aphy on a sil i cf Ggletlatedy| {uBssq h.2& 2p0, 40 g) eluting with
chl or of or m met hanol (100: ] )Founthe ¢ #A-@d |f548c]i18@8(%efe concentrated under

reducgd pressure and crys @Lhﬁﬁﬂhrgj‘n cmoroformﬁl bt hyl ether to give the
title conpound (0.45 g, 1-—vret—y+et+e: FP-0—888 528 Bl 61 % as
colorless crystals. Physico-chem cal propert I es of

N- cyano- N (2- met hoxyphenyl ) et hyI ]-4-pyridinecarboxi mdamde 5 M.
141 2- MIRspectrum (cm', KBr) 2190, 1580 NMVR spectrum (500

MHz 3) 4 d J=b 7. 4Hz), 7.28 (1H,
‘EDcﬁlrraF‘ an (62 ' ‘ ),)691(1(H

d. J =7 i -3 mQJa?b%n ?dat§(?oefo ’zes g %.sé&\',iu umnathg’nop(]m %Fknd )
= I 1HZ) mol) w o ed at rgom, tempe
cal ﬁi "539 e et b % o v g s prpge

pressure and crystalllzed from methanol-diethy! ether to give the title compound (0.35 g, 1 .2 mmol, yleld
47%) as colorless needles.

Physico-chemical properties of N-cyano-N'-3-(2,6-dimethoxypyridine)-3-pyridinecarboximidamide

% MP: 1625 - 163.5°C;

A IR spectrum: {cm™!, KBr)
2180, 1580, 1550, 1490, 1470, 1390, 1330;
NMR spectrum: (100 MHz, CDCls-CDsOD) & (ppm)

© 9.0-8.7 (2H, m), 8.3-7.9 {2H, m), 7.57 (1H, dd, J=4.8, 7.9Hz), 6.40 (1H, d, J=8.9Hz2), 4.02 (3H, s), 3.96

(3H, s);
Elomentary Analysis:
C H N
45
Calculated: | 59.36 | 4.63 | 24.72
Found: 50.06 | 468 | 24.48 (%)
{C14Hi13N502) '
60
Example 1)-41
Preparation of N-cyano-N'-(2-nitroxyethyl)-4-pyridinecarboximidamide (method i)
85

a) 4-cyanopyridine (10.0 g, 96.1 mmol) was dissolved in isopropanol (50 ml), and sodium hydride (0.23
g, 9.6 mmol) from which oily matters had been removed by washing with ether was added. The mixture
was stirred at room temperature for 6 hours. After the reaction was completed, the reaction solution was
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(Cl6H sNAO) 20 Exanple 1 )-49 Preparation of
- N-cyano- N - (2-phenyl thl oethyl)-4- %ﬁ#%r%a boxi m dam de (nmethod 1) 25

| sopropyl N-cyano-4-pyridi necarbo % 50 g, 2.6 mmol) was di ssol ved
in methanol (5 m), and 2- phenylthioethylamne (0.49 g, 3.2 mol) was

added. The qg)peliléh By ‘é@&ngsafcbtfcra%ﬂ (@64 d. %Wn%mﬁ‘d EdnknBatdPlindér B@IbPpresiiich SFo thd1e
reacti on Wagsiduiddh&hffle whd8ddes AlethliOfine? @Wolkhh. QhsoliBiSs G&Qqﬁﬁﬁvééibﬁdltrhu%ﬂeénd the
reduced prafaielvas cBitdntialbd undst irsluded (reu8GE. Mol b QondBrirafe wak @6deB thekafe (80 ml), and
chr onat ogr ajpasitédNuriteatioll 14Gar@f\ridiae wds PortoVeNK6y Sitrhtiok).- e GiiltratOwas] EbnEontratéd I inded
wi th chil or abduesd presksine RQjive(chide sppropyhepyeitindcatodimiasé (190.09) avel paleceIwasill I at ed
under r educedNgd, egsamide 563 gc 1339tnarhdl) ane @ phaspimatechusiértsglutiona t(pHes.4, 160 mi)iof Ba,HRO, -
titl e conpd@stg,(67.046mg) andi. NaHsR0a 02H20\(#168 gl: 2688 Mmol) verecddded totise gk, wst the mixture
Physi co- chevas stirtedat opm tempemtuges for 8 hours. After the reaction was completed, the reaction solution was
N- cyano- N -eitractsd ewitly [dichipromethenb X100 - ya 3)dand dedichioromethantalayer Wes dridd Dyas @bhydious
(cm', 1&Br )soﬁqrg@ulfatem congrftratpd aipder educed 0 SYp-zThe CRTUE corgeqt forthys aptpingd was
(2H, dd, J subiqcted w&“‘BHatQSfaPhY on 2.sjlicp gel (08' n (MAKQ GF'Z (3209, 209 gj- EB'“'EI—F"&") hexaneo 3
(2H, t, J -d@pﬂgmtslergp D gpg;oplx‘hgpyagp-g-pyr necarbomm|qate (i1 q\p £9.2 mmol, yield: 62%) as

Cal cul at ed:Paleglogpl- 5 00 ~19.84 Found: 63.80 4.89 19.71 (% (G's

H14 N482 A - .

N-cyand , ’ : N H+di necar boxi m dam de

ﬁt hod i N-cyanl 0- 4 pyr| di necarbox(imdate (0.22 g, 1.2
) was ( d

2-(4-nitr %ﬂof‘e%%‘)&,%@ﬁte (0.40 g, 1.4 mnol) and

\sodi umyret 9542 "{lJ st%rsﬁ(@-ﬂdeﬁefﬁQe m xture was stirred at

reaction sa, rtﬁdx%ymeqﬁﬁﬁe(bsf rikidf) Bhd ERRMER hdXid8 G & 2.PMehol) WEre'2B8dddue
was extractwmd nktird wed stired Rl 61 OmMles. MiteOile Taclion3yas chiBleted, the

chl or of or mrbayic son@ich ms&w&nwﬁdmnwtreauoédlﬂ@ssme) Thellesifid tRIsEIbtael We$ extacted
sodi umzs ul fvaih @lichioldmetbane €50 mibk 8Xl Thendiehlordntxtliane lydp was aristi @ver Bhgydfoas sadiuaml sulfate
concent r at eandl htosceofrdtaii nveldr \natibcediU frpesodee Thd Gesilodl Ocvatedtiata Way opystabizesii front adidhe |
col um ( WAKGorGEthan&dithil eth8ito give the titld cogppount K0.371Y, ©.6 ofvol, wieided1 P Botolofléd3 ndgdlesThe
eluted fractions were concentrated under reduced pressure and crystallized
f rom net hEysico-chiemichhnropgrtiesaf Mleoya ; AL iachoxoidanlid¢ 0. 13 g, 0.4
wfol, yeeld: 31 /gﬁas col orl ess crystal S. Physr co-chem cal properties of
N-cyano NMP{ 192,51 103.Q° Po henyl ) - 2-ni troxyet hyl ] - 4- pyri di necar boxi i dani de M

127.5 - 1@9”0‘"@“ 0" spectrum (cm', KBr)
80, 1640, 1580 1540, 1290, 1280;

NMR spectrum (100 MHz, CDCls) 5 (ppm)
35 8.72 (2H, s), 7.48 (2H, s), 4.70 (2H, s), 3.80 (2H, s);

roomt errper@tgdrsrspyi ﬂrcyé]n dwrmn%carﬂwate ébt@o &, 23Ghrhél WaddRsdhed T mdtslol (101AY), and

Elementary Analysis:
C H N
“© Calculated: | 45.96 | 3.86 | 2078
Found: 4568 | 3.64 | 29.99 (%)
(CsHsNs O3)

45
Example 1)-42
Preparation of N-cyano-N'-(3-nitroxypropyl)-4-pyridinecarboximidamide (method i)

80 Isopropyl N-cyano-4-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
3-nitroxypropylamine nitrate (0.53 g, 2.9 mmol) and sodium methoxide (0.22 g, 4.1 mmol) were added. The
mixture was stirred at room temperature for 18 hours. After the reaction was completed, the reaction
solution was concentrated under reduced pressure. The residual concentrate was extracted with chloroform

55 (50 ml x 3). The chloroform layer was washed with water (100 ml), dried over anhydrous sodium sulfate

and concentrated under reduced pressure. The residual concentrate was subjected to chromatography on a
silica gel column (WAKO GEL C-200, 50 g) eluting with chloroform-methanol (60:1). The eluted fractions
were concentrated under reduced pressure and crystallized from methanol-diethyl ether to give the title
compound (0.27 g, 1.08 mmol, yield: 41%) as colorless crystals.
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2190, 1640, 1590, 1530, 1350; NMR spectrum (500 MHz, CDC a-CDOOD) a (ppm
-8.78 (2H, d, J = 4.4Hz), 8.33 (?% ggﬁg?f'BP 4Hz), 7.68 (2H, d, J = 8.4Hz),
7.52 (2H, d, J =4.4Hz), 6.31 (1 = 3.8, 9.4Hz), 3.80 (2H, in); 15
El ementary Analysis: C N Cal cul ated: 50.57 3.39 23.59 20
Found: _ physicochhichPoroperlied N.cyz,m@a Kiflyirssy B badiReGbokmitERie 1) - 51
reparafton o
N- cyano-Mi: t+125--me2.80; - 2- (4- ni t rophenyl ) - 2-ni troxyet hyl ] - 4- pyri di necar boxi m d
am de ( mesgaathmi: jem-5&BHOPY! N-cyano- 4- pyri di necar boxi mi date (0.31 g, 1.6
mol )s was 2186;36doy+280;i n net hanol (15 nm), and
1- met hyINMR-spéotmamt (5Q0Mid=) DTIs-2Ds00) B ooyt hyl ami ne nitrate (0.50 g, 1.8 mmol)
and sodi urg.75dethaidi del .6 3.488), 754 (2H, Adndroll.6, 4.4t d2tb d.J =BiPH2)N3.5& @H, Jeel0Hz) i rr ed
at room2fid(@blequint. y=80He 16 hours. After the reaction was conpleted, the
reaction solution was concentrated under reduced pressure, and the residue
was €®tracted with chlorof eembdRp Atdysis: 3) - The chl oroform | ayer was washed
with water (100 m), dri ed—over—aghydrops—s umrsutff at e and concentrat ed
under reduced pressure. The residye t huk Hobt bNned wals subj ected to 3
chromat ography on a sil i cacgealateo!|usmng( Nal4® [GBB.16C- 200, 30 g) eluting with
chl oroformrret hanol (.60: 1) Fouhtte ellu4sd | 488t | @ns1 (re concentrated under

reducéd pressure and crys TRZgQ from drethyl ether} to give the title
corrpound (0.03 g, 0.08 mmL»—eL—éLS%—a-s—eel-er-l-e-s-s crystals. 40
RHysi co-chenical properties of

N-cyano- N - Il nmet hyl - 2- (4- ni trophenyl ) - 2- mtroxyet hyl - 4- pyri di necar box-

Ky dagi 3.0- 153.1 C, IR spectrum (cm', KBr) 2200, 1650, 1580,
1530, 1350 1290: NWVR sectrum 500 M—Iz CDChbs - CDBOD) 8 (ppm 8.77 (2H, d,
J = 5. ofeeparation sEN-cyano-N-phenyl-4-pyfidigeeatboximidaride (e “°', J = 8.9Hz), 7. 49 (2H d,
J =5. 9Hz)

opropa h‘-cyand-4-pyr|dmecarboxumllagg 10. 5% 6% 'H‘P% v?élz r%ﬂne anoﬁi 5 mI) H

Cal cubaf3il ove - as by oo BTots 65
N6O5) ( C '"“ déﬁ é% 'b &P o .
N- Cyano goag %Enbffoeh"?%'s" s et i Hb@ﬁ G ) BhdeAGEREod 1)

further crystallized from methanol-dlethyl ether to give N-cyano-N'-phenyl-4—pyndmecarboxlmldamlde (0.32
g, 1.4 mmol, yield: 54%) as colorless needies.

./ 80
Physico-chemical properties of N-cyano-N'-phenyl-4-pyridinecarboximidamide
MP: 220 - 222+ C;
a6 IR spectrum: (cm™*, KBr)

o 3060, 2180, 1610, 1580, 1530, 1450;
~ NMR spectrum: (100 MHz, CDCl;-CD3;0D) & (ppm)
8.80 (2H, brs), 7.8-7.5 (4H, m), 7.42 (2H, brs), 7.27 (1H, brs);

40 Elementary Analysis:
C H N
Calculated: | 70.28 | 4.54 | 25.21
Found: 7050 | 454 | 25.14 (%)
*® (C13Hi0Ns)
Example 1)-44

50
Preparation of N-cyano-N'-(3,4-dichlorobenzyl)-4-pyridinecarboximidamide {(method i)

Isopropyl N-cyano-4-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 ml), and
3,4-dichlorobenzylamine (0.52 g, 3.0 mmol) was added. The mixture was stirred at room temperature for 3
65 hours. After the reaction was completed, the reaction solution was concentrated under reduced pressure.
The residual concentrate was crystallized from methanol-diethyl ether to give the title compound (0.42 g,

1.4 mmol, vield: 52%) as colorless crystals.



5 . a) B-chloro-3-cyanopyridine (3.63 g, 26.2 mmol ) was suspended in

i sopropanol (40 m), and sodi umhé/ BI € g, 4.2 mol) fromwhich oily
natters had been renoved by washing w F‘I e? er was added. The m xture was
stirred at roomtenperature for 18 hours. After the reaction was conpl eted,
the reactphibotAdmiéal HropefRs of Nty ah@NL(3 S aiciIdrobRAAY) Ay RfiREdrisoxidfidaide 0. 27 9, 4.5
mrol ) and then concentrated under reduced pressure. The resi dual
concent r aire 1648 1@85.Lte;ed with ether (100 m ), and ether insol ubles were
removed 1R spectrdy (dm1,tkBBt i on. The filtrate was concentrated under reduced
pressuse. T200,r1830; dual concentrate was diluted with hexane (100 m), and

t he depoNMRespectiume&od Mz, EDChICHE@D)I-(wpmanopyri di ne was renoved by filtration.
The filtrat&74vH, ddndeh8.r&8Hzl 7Ah2dE@H, dddlrcidl S8He)s T4 1, od, gl 382He)n &.48 r (iidled,
product df=8i2Hapf- &y, dd.- {22, 8RN 4H9\@H. &k ne) car boxi mi date (1.88 g) as
colorless oil. Next, to this oil were added cyananm de (0.80 9, 19.0 mmol)
and a Bhosphate buffer (pH 5|ea,em§,9,\ﬁg|¢s.sof Na2HPO4 (1 B4 g, 9.4 mmol) and
NaH2PO4- 2H20 16 (5.90 9, FS7&—Tmmt —the i xtuorg was stirred at room
tenperature for 24 hours. RAfter fhg {:’Par ibn eted, the reaction
sol ution was extracted wi thcCdicutdddorjosstonfra3o( LG6.361 x| 4), and the dich-

| oronef hane | ayer was dri eflFewndr arjh§sn2oys3.1eofli18R23¢4) [ ate and concentrated

under reduced pressure. ThE thus obfal ned was| subjected to
chromat ography on a silica !'é'%"’ﬂ"%.)m FANO-GEEG-200] 70 9) eluting with
hexane- di chl or omet hane- net hanol (50: 50 1). The eluted fractions were

~concentrated 20 under reduced pressure to give isopropyl
\Mk cyang- BeRIe W81 opyri di ne) car boximidate (0.83 g, 3.7 mml, yield: 14% as
colorl ess sru. Ph smp-chem (_:a roertlesoof s_oro I.

, heat)

2200, 1610, 1580, 310, 1110: ] o
9.13 (1H,, dSoPER %d*y’%ch ?"5‘{9 d“"?ng %‘m@‘)‘ﬁ— (% m

'4-m thy h| ine Ny tni H Iaml  mmol were
5. 43 (ﬁH Aﬁer ccln?p
N- cyano- 3 e daal x‘;ﬁ% ved
in met ha S%aw r?p[‘lrhg 100 m er
sodi um n%h eshéi u&te ﬁmm ﬁ.s wsgauw&nésmr%

. reom t enRRs@fizéd Sroh® ethandRdidtisyi rttSr el fle WeaEJn\ thd\@ 29 GO B! Rh&dyiell:Ned%)
\react i®Bn cs@.hdégb,pgawvas ?:oncentrat ed gtlmder |r educpgd \S(r@esgare Thew?em due t hus

obt ai ned was extracted with chloroform (50 m x 3). The chlorof orm | ayer
was was hetysidoicherhite propertib Of Nrtyano-NF(4-methgtiobenayliysiFidinedarBikimidaodb um sul f at e
and concentrated under reduced pressure. The residual concentrate was

subj ecstsedllﬁzmss;ﬂrrrm&atmgr aphy on a silica gel colum (WAKO GEL C-200, 25 9)
.el.uting R sgecum: ¢anot. &8 et hanol (50:1). The eluted fractions were
ebncent r at e8U188% reduced pressure and crystallized fromdiethyl ether to
gi ve t he NMR $pecteim{56QMHz. COCRADeOD)E.(BPMinol , yiel d: 179 as col orl ess
crystals. 4%72 (ks ddod Th@nt4iz) 32088y €4 k=2 44"'2) 730 (2H, d, J=82Hz), 7.26 (2H, d,

N- cyang- N=8RH2)1-98- @2 2180 (3. 8 (6- chl or opyri di ne) car boxi mi dani de MP: 139.0 -
140.5-C; IR spectrum (cm' . _KBr) 2180, 1630, 1580, 1280; 46 NWVR spectrum
(500 MHz, CD30D) a (ppm 8| ERmendtiny Adklysid: 3. OHz) , 8.08 [1H, dd, J=3.0,

9.1Hz), 7.65 (1H, d, J 9. 1pz 7= l\_lzbdl'l, T 9w LTZ), 3.86 (2H, t, J7.1
Hz); 60 enentary] ik: C H N
45 Calculated: 63.81 5.00 19.84
Found: 6369 | 5.19 | 19.66 (%)

(CisH14 Ny S)

50
Example 1)-46

Preparation of N-cyano-N'-(3-benzyloxybenzyl)-4-pyridinecarboximidamide (method i)

55 Isopropyl N-cyano-4-pyridinecarboximidate (0.30 g, 1.6 mmol) was dissolved in methano! (10 mi), and
3-benzyloxybenzylamine (0.42 g, 2.0 mmol) was added. The mixture was stirred at room temperature for 2
hours. After the reaction was completed, the reaction solution was then concentrated under reduced
pressure. The residual concentrate was crystallized from methanoldiethyl ether to give the title compound
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Cal cul ated: 40.09 2.99 25. 97 Found: 39.95 2.88 25.69 (% 65

"(COHaNs(0d ) 81 EP O 388 528&]155%p I% 1)-53 Preparation of

N-cyano- N- ( 2- phenyl et hyl ) - 3- ( 6- Tl a%ﬁi i ne) car boxi m danm de (nmethod i) 5
| sopropyl N-cyano-3-(6-chl oropyridine)carboximdate (0.30 g, 1.3 nmol) was

di ssol V@%g%é‘ﬁ%ﬁ{}\% &ﬁggg()oloﬂé}gg,y&a,phenyl ethylamne (0.18 g, 1.5 mml) was
added. The m xture was stirred at roomtenperature for 30 m nutes. After

t he reapfysRélchimicalidpahies & M-cybridN{FRAlyloRfbei9h-Whirinedinximamiet r at ed under
reduced™pressure, and the resrdue was crystallitzed fromdiethyl ether to

gi ve ¢ hmpiizslse 124a0mepund (0.24 g, 0.8 mml, yield: 83% as colorless

cryst al R spadhrumhig@rCEBghem cal properties of _

N- cyano- N21gR1§80enyl et hyl ) - 3- (6- chl or opyri di ne) car boxi mi dam de MP: 168.8 -
169. 0 * NMR spatram:500rMhin CO@shé (pmBr ) 16 2180, 1590; NWMR spectrum (500
MHz, CDaOB)89d2H. sidny = B4, 50HE)1 7.50-7.2 (8HI), Z.08:6904£3H), 6809EH, (brs).1$5.09(@H, s} 46032t} d.
9.3H#Y, JF6OH2:(1 H, d, J =9.3Hz), 7.36-7.20 (5H), 3.72 (2H, t, J =7.2Hz),
2.99 (2H, t, J =7.2Hz) 2 20 _ Elenentary Analysis: C
H N Cal cul at ed: 63. 2E|emerﬂarﬁﬂ,a|ys.;9 68 Found: 63.25 4.38 19. 37
(% 25 (C5H13NACC ) Exan parfa o of
N-cyano- N - benzyl - 3- pyri dinecarbo i%i dahfide (Shar hod ||) a)

N-bedZyl ni coti nani de (1.0 Qalculsted: ley (vasodi se2d ved in tol uene (90 m).
Lawesson's reagent (2.3 g, Fdund: | 78.98/af 540 ded8.31xPll |t he m xture was heat ed
\}rfder reflux in argon stre@.ll;nmgq‘oi hours. After the |35 reacti on was

conpl eted, the reaction ) s—c-oel-ed—t-e—+eem-tenper at ure and
soncegptrated under reduced pressure. The concentrate thus obtained was
extracted with a 2N aqueous hydrochloric acid solution (200 M x 3), and
the aquEm@eYder was washed with chl oroform(500 m). After washing, the
aqueous _h and extracted
with ch ed over anhydrous

?Sslltlﬁ?rslteco centgcgg,é'gd ?ﬁfﬁ P h.sssv aﬁnsﬁe%n;ndaztews
re |' lu

ni cot i n ro ﬁng‘ ggtmg%m%m as added.

S. Afte é‘)reé%ﬁon eco)ﬁs Q.Whglfeg ﬁs.

solutlon was then concentrated under reduced pressure. The residual concentrate was further crystallized
from methanoldiethyl ether to give the title compound (0.44 g, 1.5 mmol, yield: 58%) as colorless needles.

Physico-chemical properties of N-cyano-N-[2-(4-chlorophenyl)ethyl]-4-pyridinecarboximidamide

MP: 164.0 - 165.2°C;
IR spectrum: (cm™1, KBr)
. 2180, 1580, 1540, 1500;
-~ NMR spectrum: (100 MHz, CDCls) 5 (ppm)
8.68 (2H, m), 7.4-7.1 (6H), 6.56 (1H, brs), 3.74 (2H, q, J=6.8Hz), 2.97 (2H, t, J=6.8Hz)

40 Elementary Analysis:
C H N
Calculated: | 6327 | 460 | 19.68
Found: 63.02 | 466 | 19.56 (%)
*® (C15H13NsCl)

Example 1)-48
Preparation of N-cyano-N'-[2-(2-methoxyphenyl)sthyl]-4-pyridinecarboximidamide (method i)

50

isopropyl N-cyano-4-pyridinecarboximidate (0.50 g, 2.6 mmol) was dissolved in methanol (10 mi), and
2-(2-methoxyphenyl)sthylamine (0.44 g, 2.9 mmol) was added. The mixture was stirred at room temperature

s5 for 1 hour. After the reaction was completed, the reaction solution was concentrated under reduced
pressure. The residual concentrate was subjected to chromatography on a silica gel column (WAKO GEL C-
200, 40 g) eluting with chloroform-methanol (100:1). The eluted fractions were concentrated under reduced
pressure and crystallized from chloroform-diethyl ether to give the title compound (0.45 g, 1.6 mmol, yield:
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Physi co-chem cal properties of N-benzyl nicotinethioam de MP: 136.0 - 136.5
* C' IR spectrum (cm', KBr) 315& éﬁélgzalégo 1390, 1340, 760, 700; NWR
spectrum (100 MHz, CDCI3) a (pp 9 .81 (1H, brs), 8.57 (1H, d,
J=4.1Hz), 8.14 (1H, dt, J=2.7, 10.0Hz), 8.00 (1H, brs), 7.40 (5H s), 7.35
(1 H WerZ;&%ﬁﬁé@‘chst = 6. 2Hz) b) N-benzyl ni cotinethioam de (0.5 g, 2.2
mmol ) was di ssolved i'n acetonitrile (20 m), and phosphorus oxychloride

(0. 4 g, ZhisidRénic iibd 8CN-c
for 9 hodrs: . g, triethylamne (0.27 g, 2.6
mol ) werMp: aghcediar1.8nct t he m xture was heat ed under reflux in argon stream
for 4 houR specthini:g¢m=,lKBr)r eacti on was conpl eted, the reaction solution was
concentr at egtoo,né8r. reduced pressure. Chloroform (50 m) was added to the
resi dual NMmspecttuma (500 MHAEDChsbPPM) es were renoved by filtration. The
filtrate wa878&@HokdE AT R, J=5dtieled t!éstﬁ”e‘."'z’l%éa QU dr? AHDS YIS b

obt ai nwd JaTs HenBPEEHetJ £ 61k ESitH bisk B AY (BHrS).3.72i(3H, i 394 (2H: bV GAMHPWMAKO GEL
C-200, 30 g). Elution with _chl orof orm net hanol (100:1) gave the title
conmpound, which was furthe Ei‘eméﬁth@h\hﬂ]sﬁd 82 EP O 388 528 Bi from

met hanol - di et hyl ether to grve—NTygmro-1¢ j‘f”‘ =3 dl necar boxi m dam de
(0.085 g 0.3 mol, yield: | 16% as | orl| €8¢ Physi co- cheni cal
properfles |nclud|ng np, | R Cajedatsd: ujme@stl | M8 $ @@ r um of the crystal. thus
obt ai ned well accorded wth fFolmdse opB&#hegds4on | B0aMke| 1)-17. Exanple 1)-55
(Fabl et/ fornul ation in one (at;‘)]_lewo)lo Compound of the]present invention 2

ng Lact ose +5—5—Cotr—star-eh 18
Q@he L 4 16 Magnesi um
Stearate 0.5 Tot al 7100 mg 20

ConponentExample 1¥48- t h above are bI ended and pressed into a tablet. Exanple

1)-56 (Capsul e/ formul ati on aps f the present
i a]v ent I( orﬁ%ﬂﬂm& (2-phenylth|oet y?-4-%yr%¥ne),arbomm%0r;\7ae. quﬁgagsi um gt ear at e

1 30 25

Isopropyl N-cyano-4~pyridinecarboximldgte (0.50 g, 2.6 mmol) was dissolved in methanol (5189. ¥ 2-
phenylthiosthylamine (0.49 g, 3.2 mmol) was added. The mixture was stirred at room temperature for 2
hours. After the reaction was completed, the reaction solution was concentrated under reduced pressure,
and the residual concentrate was subjected to chromatography on a silica ge! column (WAKO GEL C-200,
10 g) eluting with chloroform-methanol (50:1). The eluted fractions were concentrated under reduced

- 0 pressure and crystallized from diethyl ether to give the title compound (0.49 g, 1.7 mmol, yield: 66%) as
colorless crystals.
Physico-chemical properties of N-cyano-N'-(2-phenyithioethyl)-4-pyridinecarboximidamide
C % MP:1140-1143°C;
~ IR spectrum: {cm™*, KBr)
2190, 1590,
NMR spectrum: (500 MHz, CDCls) & (ppm)
o 8.73 (2H, dd, J=1.5, 4.6Hz), 7.42-7.23 (8H), 3.71 (2H, t, J=6.2Hz), 3.23 (2H, t, J=6.2H2)
Elementary Analysis:
C H N
45 Calculated: | 63.81 | 500 | 19.84
Found: 63.80 | 489 | 19.71 (%)
(CisH14NsS)
60
Example 1)-50
Preparation of N-cyano-N'-[2-(4-nitrophenyl)-2-nitroxyethyi]-4-pyridinecarboximidamide (method i)
§5 Isopropy! N-cyano-4-pyridinecarboximidate (0.22 g, 1.2 mmol) was dissolved in methanol (10 ml), and

2-(4-nitrophenyl)-2-nitroxyethylamine nitrate (0.40 g, 1.4 mmol) and sodium methoxide (0.14 g, 2.6 mmol)
were added. The mixture was stirred at room temperature for 16 hours. After the reaction was completed,
the reaction solution was concenirated under reduced pressure, and the residue was extracted with
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Conmponents set forth above are bl ended and pressed into a capsule. 35
- Exanple 1)-57 (Injection/fornul g ' vial) 40

Conmpound of the present inventi ﬁ&g@ #ﬂc%zl t ose 25
mg Distilled water for injection g.v. Total 2
my 45 ﬂﬁ&ﬁg&k@ mP£). fl'ﬁU Ehi&rd?&?fﬂ YeyeraWas whdn6d WitCvatdr {106 )] diidd WaFlarnlidbus &bdwing ed

I Nt0 a Wige -and Eh¥enthtsd dndBBdUchE Stbssiird. The Yssitaal coitBitRle A3 GbeheDRR stsjedtdd toBk e
an i nj egdrbridlograply orta sficdGeP LUl (IVARDESER G-200, §yg)teling With Bhlofbfdkri-mefRedior Bex). i al
Exanpl e Tke olbted/action werb REncoAtia®a tunddh rbdubed Predstiecaid IoRstaliiud! feven Mbthar(oligiethyet hod
The compmernélgivethe titleompae [0t13 igNLminbiDYlelivs B) dsccalogads Bigstals.hei r physi ol ogi cal
activities by neasuring the tension of isolated rat aortae isonetrically.
83 EPhy3ica-8iniica Bprapibriids of iNacyamp-Ni(2-@-airophe byl 2 it xfethy fird-prridinesarboximidamide s

(wei ghi ng 250-350 g) were cut into ring segnents about 3 mmlong. The ring
pr epar aMPote7\iad290°Lced in an organ bath filled with 10 m of Krebs-Ri nger
sol utme oiR splectain: (G’ KB nt ai ned at 37 * C and gassed with 95% 02 - 5% C02.

The pr epari®9. 36A0; 1599, H§3°®? Bm bat h was aI I ovved to equilibrate under resting
t ensi on NMRgppecipm(500:MHz, 0 t he sqlut] 0 in %QF gap, bath
was repla &@h‘t"h“aﬁ“"‘% 361@"&"5'!)?%'1’ ﬁe%(?ﬁ't%u ksl Ko z&%ﬁt ?Q'Et t he
pr epar aft T 38848 3B LR Bt r acti on i nduced by KC had reached pl at eau, the
concdhtration-response relationship for the test cogpound was deternined by
means of cunul ative addltlahmeﬂthmahhxation responsfe of the test conpounds
wels expressed as the perclgnt 1 nmni réronfef Thg To cpntraction induced by
KCl, and the |IC50 val ue, Whi-eh—-sta—ecorpert+pt+oen—rejquired for inhibiting
\the ggntraction induced by Criulatady |a30.82x| 83 pR3IFYo, Mas cal cul ated by the
Probit method fromthe copE@Agr at ilo?4ef PSR 2B UB | (2) Results 15 The

| C50 val ues of the test cpgpaymidspre shown in the fpllow ng table. Test

Compound No. | C50 Val ue vy—26- (59)
2.4 x 10-5 (60) 6.1 x 10-6 (61) 5.3 x 10-5 25
(62) 25 E Ie1)-5¥' 6 x 10-5

Preparation of N-cyano-N'-[1-methyl-2-(4-nitrophenyl)-2-nitroxyethyl]-4-pyridinecarboximidamide (method i)

Isopropyl N-cyano-4-pyridinecarboximidate (0.31 g, 1.8 mmol) was dissolved in methanol (15 mli), and
1-methyi-2-(4-nitrophenyl)-2-nitroxyethylamine nitrate (0.50 g, 1.8 mmol) and sodium methoxide (0.09 g, 1.7
mmol) were added. The mixture was stirred at room temperature for 16 hours. After the reaction was
completed, the reaction solution was concentrated under reduced pressure, and the residue was extracted
with chloroform (50 ml x 3). The chloroform layer was washed with water (100 ml), dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue thus obtained was subjected to
. chromatography on a silica gel column (WAKO GEL C-200, 30 g) eluting with chloroform-methanol (60:1).
s The eluted fractions were concentrated under reduced pressure and crystallized from diethyl ether to give
the title compound (0.03 g, 0.08 mmol, yisld: 5%) as colorless crystals.

Physico-chemical properties of N-cyano-N'-[1-methyl-2-(4-nitrophenyl)-2-nitroxyethyli}-4-pyridinecarbox-

“ imidamide
MP: 153.0 - 153.1°C;
IR spectrum: (cm™1, KBr)
45 2200, 1650, 1580, 1530, 1350, 1290;
NMR spectrum: (500 MHz, CDCIl3-CD,OD) & (ppm)
8.77 (2H, d, J=5.9Hz), 8.35 (2H, d, J=8.9Hz), 7.69 (2H, d, J=8.9Hz), 7.49 (2H, d, J=5.9Hz), 6.36 (1H,
d, J=4.5Hz), 4.62 (1H, m), 1.32 (3H, d, J=9.4H2);
50 Elementary Analysis:
C H N
Calculated: | 51.89 | 3.80 | 22.69
Found: 51.62 | 3.99 | 22.57 (%)
5 (Ci6H14NsOs)




(63) 0 1.8 x 10-5 (64) 8.0 x 10-6 (65) 9.4 x 10-5
> 66) 9.6 x 10-6 (67)
1.9 x 10-5 (68) 9.2 x 10‘-5%°3?§"52"Bq

(69) 4.0 x 10- (70) 4.3x 10- 40 Referential Exanple

2) - chg,gaé sef fect on spontaneous hypertensive rats (intravenously)
(1) I\/bt hod—zrﬁﬁe hypot ensi ve effects of the conpounds of the present

i nvent i Orpridafafidn o RIEPANMER:nitdRySINARS (BNhtofogyridine)carboximidamide (method i)
ni troxyet‘qug)_Tr‘y —Z-Turancar boxi m dam de ( corrpoun%l (62)) and

N- cyang- N- @R e-6hibro-a-yznbgyvidine B:63hy, @p.b artat)awdsosuspendadda doprepanaioi® olhn dnd( $@iuin]

wer e obser wadlidé (0.1 |42 rama)froamnehich il ypitars lad beercremanted by BE#RIng Wit bthen\vas edded.
anest het i zatle mixture was atiredrakroam demperaiirecforc! 8 hburg,/Altgr the REctionywasgompleted, the reaction

i ntraper it soletiah a3 neulvidiaed byl atididg B®tic pickE7i ot Hmmobranssthencaanagptrated jindas seduesd

t ransducer ptessugaadhe eesidusheancentrate aves dilstedwith gther (200, ¢nd gtherrinsalubles weie ramgrado ung
was cureul atby fitrationiifiliypis wep eanceniralpq, ursler resduser RIessUny B@g?ﬁ@ﬂ@o'&amtﬂvgs i € t ed
into the j adthexane,@0¢mi)1and therrepepite wr%r—‘ts%ecw?feégm"ep §° W3S 5‘? 5@ ﬁ

percent of Tha&WePome P‘@Q’éﬁ‘,ﬂde""ﬂ%’f rgpiuceq H@j&rﬁ%ﬁ'ﬁaﬂ %J\
'Egegzugse Eg" %‘I’,}fgp'ﬂ??p Btﬁ’“ agﬁmﬁﬂ}gmper Lr:ﬂ&éé‘?ﬁ:g f@ﬁﬂ o,(,?‘l,fgsve
qm? ane ayer was %ﬁoy r o i Lt&g{gp,g_und
th bj

And t he ED?B'°"9BM"H'§°)°W??"E‘ datp
are shown i E: ous so Qnd concentrated under reduoed
o

Q

O lgro
:\IQ/V ] EDtZO ‘I" Y ed to ¢ ro na snllca gel column (WAKO GEL C-200,
- 1N ralE ywnth ity -m ﬁﬁﬂ 59'56 BT eluted fractions were concentrated
Neeyang: N e%\(é gl\% |£H;Hoﬂﬁ Klbrﬂibf‘aﬁa)ém)oﬁhd&eqyw(%w mabl ne
(1.58 g, 1q,i iﬁ%a&o&&ﬁs apol ved 1 n et hano (20 m), and sodi um net hoxi de
(0.06 g, 1.1 mmol) was added The reaction was conducted at room
t enper at UPI’@Slf:dJéhelagal hepéres of\lsbsépyl m&*&&(ﬁdhﬁﬁpybﬂme)eﬁmﬂnﬁda&d acetic acid
(0.07 g, T.T mmol) was added to neutralize the reactl on solution, and the
sol uti e mapeckomaentywatpd under reduced pressure.” Diethyl ether (60 m) was
added to the2oopresersstaldd, mesi due, and insol ubles were renoved by
filtrati ONMR $peetrdn:|(100 MHz, ORC-CODRMPPMY ed under reduced pressure to give
the crude pRAdWLt dof=80H 86131k ddndt 3.0 cEbilelo 3R2 Kﬁfhldté?s-%ﬁts;“d%ﬁan’ﬁé He)o. 84
g, 20 mm1‘)9(§hdi a=pHiphate buffer (pH 5.4, 10 m ) of Na2HP04 él. 42 g @ 10
N b) Isopropyl N-cyano-3-(6-chIoropyndme)carboxumldate (0.20 g, 0.9 mmol) was dissolved in methaiiol (8
mi), and 2-nitroxyethylamine nitrate (0.23 g, 1.4 mmol) and sodium methoxide (0.1 g, 1.9 mmol) were
added. The mixture was stirred at room temperature for 5 hours. After the reaction was completed, the
reaction solution was concentrated under reduced pressure. The residue thus obtained was extracted
with chloroform (50 mi x 3). The chloroform layer was washed with water (100 ml), dried over anhydrous

. 35 sodium sulfate and concentrated under reduced pressure. The residual concentrate was subjected to

\ chromatography on a silica gel column (WAKO GEL C-200, 25 g) eluting with chloroform-methanol
(50:1). The eluted fractions were concentrated under reduced pressure and crystallized from diethyl
ether to give the title compound (0.04 g, 0.1 mmol, yield: 17%) as colorless crystals.

40 Physico-chemical properties of N-cyano-N'-(2-nitroxyethyl)-3-(6-chloropyridine)carboximidamide

MP: 139.0 - 140.5°C;
IR spectrum: (cm™", KBr)
2180, 1630, 1580, 1280;
45 NMR spectrum: (500 MHz, CD;OD} & (ppm
8.62 (1H, d, J=3.0Hz), 8.08 (1H, dd, J 3.0, 9.1Hz2), 7.65 (1H, d, J=9.1Hz), 4.75 (2H, t, J=7.1Hz), 3.86
(2H, t, J=7.1Hz);

50 Elementary Analysis:
C H N
Calculated: | 40.09 | 2.99 | 25.97
Found: 3095 | 2.88 | 25.69 (%)
56 (CaHg N5 O3 Cl)
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mol ) and NaH2PO4- 2H20 (6.24 g, 40 nmmol) were added, and the m xture was
"stirred at roomtenperature for é)\#r%arﬁfter reaction was conpl et ed,

i nsol ubles in the reaction m xt noved by filtration, and the
filtrate was extracted with dichl ororrethane (50 M x 3), and the

di chl or pRiblaanss | ayer was washed with saturated saline, dried over
anhydr ous sodirum sul fate and then concentrated under reduced pressure. The

r esi duePiepdistiod bt NAEyaRIIN A Shefy sy Bt (S chidrébyfidieRiaibyaaitiahildey/ (methodt) Si | i ca gel 30
colum (WAKO CGEL C-200, 25 g) eluting wth dichloromethane-hexane (3:2).
The d ut edsopropyt IN-ayar®-3/e-tidoropyridisa)darbakinidate (Al g, retmmel)l wis dissshMedein ntathasdiqd | | zed
from di et)hend 2qhérglethylemine 0zt 8rge t 5yrhmdY- wag aadded 3 Theqyuixine | was stivesd [ab soomi teherdeeatufd. . 14
g, 5.4 fonB0 mingtes| After $8 ¥9action wza |lcempletedirthecriegationn salutiorPingss¢opeentrdieshunder| reduced

pr oper t pressuref anddhehrpsidusiway amelalzed, iiprm diethylcethar lo@ive teditle eongiBund\(@:24 4,108 Hmol,

113. 8* (yielg:i@3%pescojorieps cystals.' | KBr) 2190, 1610, 1310; NVR spectrum (500 MHz,

CDC19 a (ppm) 9.35 (1H, d, J=2.6Hz), 9.17 (1H, d, J=2.6Hz), 8.17 (1H d,
J 8 wPhysno-MMclmrommeS1d S-qypnoyN-(2zphenylethy):3-(Ehloropyriding)oarboximidamide 7. 68 (1 H,

8 OHz 4. (3H, s); El enent ary Analysis: C H N 45
Cal cuI aEﬁBd‘ea 6é°°é’4 4 29~ 19.89 Found: 68.01 4.23 19.67 (% (Cl2
H9 Ns O thW”N—cyano 3- qui nol i necar boximdate (0.32 g, 1.5 nml)

was dfsaﬁh ,ﬂ_g % ié!%%‘l - nitroxyethylamne nitrate (O. 42 g, 2.5
ol ) an d was
St rredJa;.zﬁ iQI-PWJEE:; ;(l7 for I'aén%ga‘o“ we‘{_er?e@‘rg)égg?],%d;@wés c et ed,
the reaction so utlon mas concent at d under reduced pressure, and the

xe5i dye thus obtai ned wag—subjieeted—+o—56 eh+errahogr aphy on a silica gel
col utm (WAKO GEL C- 200, JoElementary Amelygisiwi t h_di chl or orfet hane- met hanol (50:1).
The eluted fractions werdq concent aued under neducec pressure and
crystallized fromdich- Ifo ||L| J give the title
conmpound (0.23 g, 0.80 nmo i: 1 issgé ég éﬂirjﬁ 4s crystals. 85 EP O
388 328 Bi Physi co- cheni dal®fa (

N-cyano- N - (2-ni troxyet hyfl ()cﬁthucmol I necar boxi m damjde MP: 128.5- 127.0C,

| R spectrum (cm', KBr) 5 2190, 1620, 1580, I560, 1280; NMR spectrum
(500 MHz, CDa OD) a (ppm) 9.05 (1H, 5), 8.71 (1H, s), 8.13 (1H, d,

J=8. OZkyamplePsd 1H, d, J =8.0Hz), 7.93 (1H, t, J=7.7Hz), 7.74

-/ s ——

I’
€

Preparation of N-cyano-N'-benzyl-3-pyridinecarboximidamide (method ii)

a) N-benzylnicotinamide (1.0 g, 4.7 mmol) was dissolved in toluene (90 ml). Lawesson's reagent (2.3 g,
5.7 mmol) was added, and the mixturo was heated under reflux in argon stream for 3 hours. After the
reaction was completed, the reaction mixture was cooled to room temperature and concentrated under
reduced pressure. The concentrate thus obtained was extracted with a 2N aqueous hydrochloric acid
solution (200 ml x 3), and the aqueous layer was washed with chloroform (500 mil). After washing, the
aqueous hydrochloric acid layer was neutralized with NaOH and extracted with chloroform (200 mi x 3).
The chloroform layer was dried over anhydrous sodium sulfate and concentrated under reduced

3%

w0 pressure. The concentrate was further crystallized from chloroformhexane to give N-benzyl-
nicotinethioamide (0.83 g, 3.6 mmol, yield: 77%) as pale yellow needles.
Physico-chemical properties of N-benzylnicotinethioamide
45

MP: 136.0 - 136.5°C;
IR spectrum: (cm™1, KBr)
3170, 1540, 1420, 1390, 1340, 760, 700;
NMR spectrum: (100 MHz, CDCl5) § (ppm)
8.81 (1H, brs), 8.57 (1H, d, J=4.1Hz), 8.14 (1H, dt, J=2.7, 10.0Hz), 8.00 (1H, brs), 7.40 (5H, s), 7.35
{1H, m), 5.00 (2H, d, J =8.2Hz);
b) N-benzylnicotinethioamide (0.5 g, 2.2 mmol) was dissolved in acetoniirile (20 ml), and phosphorus
oxychloride (0.4 g, 2.6 mmol) was added. The mixture was stirred at room temperature for 9 hours.
Cyanamide (0.92 g, 21.9 mmol) and tristhylamine (0.27 g, 2.6 mmol) were added, and the mixture was
heated under reflux in argon stream for 4 hours. After the reaction was completed, the reaction solution
was concentrated under reduced pressure. Chloroform (50 ml) was added to the residual concentrate,
and insolubles were removed by filtration. The filtrate was concentrated under reduced pressure. The
concentrate thus obtained was subjected to chromatography on a silica gel column (WAKO GEL C-200,
30 g). Elution with chloroform-methano! (100:1) gave the title compound, which was further crystallized

50

55
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(L H t, J=7.7Hz), 4.80 (2H, t, J‘= 5.7Hz), 3.92 (2H, t, J = 5.7Hz); 10
"El enentary Analysis: C H Mﬁ_‘ed: 54.74 2.46 24.55 16
Found: - 54. 66 2.34 24.29 7Y , , 1 N5 Oa) 20 Exanple 2)-2
Preparation of N-cyano-N -(2-phenyl ethyl)-3-quinolinecarboxi m dam de Met hyl
\- Cyano- 3- ChinfiQnghBFABRP s B N-LartAvBongli sy RicdrlfiiasticsS@hiry ddimmol

met hanol  ( 3yidid: he%yas cdBridadpdaMnst Nyl amne (0.20°g, 1.65 mml) was added. The
M xture was sphysicshoftical HYopBrileS MRRERG WpS IR @peciin Mhd WMES spebifunt bf thb EorysRRthus ON

was conpl et @sbined WeN dcarddd warh tiesd dbtdined iniam@ienaent r at ed under reduced
pressurge, and the residue thus obtained was crystallized fromdiethyl ether

to give t Bsaniplet)-85 conpound (0.41 g, 1.36 mmol, yield: 91 % as pale yellow
crystal s. Physico-chem cal properties of
N- cyano- N(Tabigqrinalatioh @t dny kableB- gui nol i necar boxi m dam de Ki 30 MP: 165.0 -
167.0 0 C IR spectrum (cm', KBr) 2190, 1580, 1560; NWMR spectrum (500
Mz, CoCla) A (ppm) 8.84 (1 H s), 847 (1 H s), 8.11 (1 H d, J = 8.5Hz),
7.90 (1 H d, J = 8.6Hz), 73%0(,,1,ohheg,,ese},tﬁvezﬁaﬁHz)g,mg7.q5 (1 H t, J
=8.0Hz), 7.37 (2H, t, J =|Nadbse . 7.32-7.25 (3H)| 76505 |(1 H, brs), 3.87
(2H, dd, J = 6.7, 12.8Hz),| Gor®&arkkH, t, J = 6. 7He)xg 40
El enentary Analysis: C Tdid N Cal cul ated:| 4 75. 98 5.37 18. 65
Found: 75.86  5.32 | ti@ndsun{ Maratd 05
&C}:féLgHt 6N4) Exanple 2)-3 6C Rgparacton of 100
yano- N - (2-nitroxyet hyl)pyrazinecarboxi-m-dami 9 yanopyr azi ne (5.26
g, 50 mml) was dissolved in nethanol (40 m ), and sodi um net hoxi de (0. 27
8./ 5. 0 ;gmo| )Comaenepts s forth Fbave prediondedrandrpirssad istogddebledt i rred at room
tenperature for 45 mnutes. After the 55 reacti on was conpl eted, acetic
aci d (0. 38appled)86 nypl ) was added to neutralize the reaction solution, and
the solution was concentrated under reduced pressure. Dichloronethane (50

m) and dfepsyieforpplpion in g capsyleler ¢ added to the concentrated residue, and
i nsol ukbes were renoved by filtration. The filtrate was concentrated under

N

reduced pressure to give the crude product of nethyl pyrazi necarboxi m date
(6.87 g) 86 EP 0 388 548CdBpound of the present invention | 5mg
Lactose 94
. Magnesium stearate 1
~ %0 Total 100 mg
Components set forth above are blended and pressed into a capsule.
: 35 Example 1)-57
s
{Injectionformulation in one vial)
“0 Compound of the present invention | 1 mg
Maltose 25 mg
Distilled water for injection q.v.
Total 2mg
45

Components set forth above are blended, filirated and then charged into a vial. They are lyophilized in a
usual manner and stoppered to make an injection.

50 2) Compounds represented by the formula (')

Referential Example 2)-1

Vasorelaxing effect on the isolated rat aortae

(1) Method

The compounds of the present invention were tested for their physiological activities by measuring the
tension of isolated rat aortae isometrically.
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as colorl ess powder. Next, cyanam de (3.15 g, 75 mmol) and a phosphate
“buffer (pH 5.4, 40 m) of MZHPgbnéé?%%@g%\’aSO mmol ) and NaH2PO4 2H20 (31. 22
g, 200 mmol) were added, and th s stirred at roomtenperature
for 48 hours. After the reaction was conpl eted, the reaction solution was

extract ed ifbladic fbrias otfldifed |f@ﬁ\%WﬁQﬁ(a{s%hmg 250-85D.g) A48 cltliifo fHgGbymeEnREBSaNe

| ayer WgSnmaong EtheWing breparatith a8 Bladedl ih 3R %gao atiT¥illed with 116 Ghi @F RiebsHiRg6H s@ktdn

sodi um sHich Wdstmaiiidinet RESY - CRRE GRsdaaitR Usw e es%rgaduced pressure. The resi due

t hus obt aiThe Chrapastisn 1hSthal drgancthtiil wasnabwedl Ry leqéllibiatd uhdbr Gbsting Remkibey 11 g. After

N- cy a5 0 pyuilibatishaasd) theisolutiba irethé drgarbath was feflacadwith, an)isoonid 'solbtdfcoreinirgoIomM eSS
cryst al &cCi td oorfthot tHeeoperationl cal properties of nethyl

N- cyanopyrAdei the centrociion indetad by Pt had fedshed plddead, the EincenRativpreaspangertelafionship fokBr )
2190, 18®0esi@®pouniivas Nplgtminpedby means of ®®AlativpiadditoMC13) a (ppn) 9.33 (1 H, s),
8.78 (1 H,The, relgxation2respanse °f8thF4I°‘%51°°HP0tb¢95 as exquepsqd3ps the) per@nte inbibitiosy of the

Anal y8i gontraglion induced by KCl, and the ICso value, which is a concentrationcrequired fonjnhibiting the

Cal cul at@ftyaction dndugag by KCh to an xtenfsofi-fpwas calculatpd by) the Rrobty methads from they (7
H6 N4 Ofonsentionigspese CY¥e-y anopyr azi necar boxi midate (0.49 g, 3.0 mmol) was
di ssol V(Z?S I n nmethanol (6 m), 2- nitroxyethylamne nitrate (1.01 g, 6.0
mol ) _a Re$USt hyl amine (1.01 g, 10.0 mmol) were added. The mixture was

Sti rr8d_ate Q0N LETRARRLU Smbedhasi0s O R me/tibiihg b feaction vas compl et ed,
the reaction 30 sol ution S concentrated undér reduced pressure, and the
*€si due thus obtai ned was gubjectedto—chrormatograpghy on a silica gel
colum (WAKO GEL G- 200, 30] dlesteJomppund Nai HCsValye )dr m: et hanol (300:1). The
‘eluteg fractions were concentratgg) under|reducfgs prlessure and crystallized
from di ethyl ether to give tHHre—tt+tt+e—~conpoutd \25.1 g, 0.78 mTDI, yl el d:
26% as col orless crystals| 36 P¥sico-chefileal®hr dperties of

N-cyano- N - (2-ni troxyet hyl ) pyrazigmecar boki sisdarode [MP: 102.8- 103.0C, IR

spectrum (cm', KBr) 21801630, 1520, T2p0, 20, —INVF spectrum (500 MHz,
CDC13 a (ppm) 9.83 (1 H, hrs), g (15 28x<1% g4 (1 H s), 828 (1H
brs), 4.78 (2H, t, J=4.9Hz 4.163Y 2H, bl sh8xBlcshentary Analysis: C H

N 46 Cal cul at ed: 40. 68
(%9 (Cu Ha N6 @3) 60 Exanp

P 3

AT (0435 58 [Oga s | 40.66  3.27  35.30

=y | —-r

- (65) 9.4 x 10-

~ (66) 9.6 x 10~
67) 1.9 x 1075

(68) 9.2 x 10~

s (69) 4.0 x 10-5
s (70) 43 x 10~

40 Reforential Example 2)-2

Hypotensive effect on spontaneous hypertensive rats (intravenously)
(1) Method

The hypotensive effects of the compounds of the present invention [test compounds: N-cyano-N'-(2-
nitroxyethyl)-2-furancarboximidamide (compound (62)) and N-cyano-N'-(2-nitroxyethyl)-2-thiophenecarbox-
imidamide (compound (66))] were observed in male spontaneous hypertensive rats (SHR).

Rats were anesthetized with urethane-a-chloralose (1 g/kg - 25 mg/kg; intraperitoneally). Mean blood

s0 pressure was measured by a pressure transducer through a cannula inserted into the carotid artery. The
compound was cumulatively administered every 30 minutes through the cannula inserted into the jagular
vein. The change in blood pressure was expressed as percent of the blood pressure before the administra-
tion of the compound. And the ED2o value, which was the dose required for decreasing blood pressure to
an extent of 20%, was calculated from the dose-response curve.
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Preparation of N-cyano-N -(2-nitroxyethyl)-2-furancarboxi m dam de 65 a)

- 2-Cyanofuran (4.50 g, 48.3 mmol) aaggééﬁéged I n. methanol (25 m ), and
sodi um net hoxi de (130 ng, 2.4 ﬂ? d under ice-cooling. The

m xture was stirred while the tenperature is slowy raised up to room

t enper at t@rﬁg 2 hours. After the reaction was conpl eted, acetic acid
(0.16 g, 8 nmol ) was 87 EP O 388 528 Bi added to neutralize the
reaction sofdtepfvalusd'ét thet6st Stpaliide Bre\sASwWnGPAG PNéwirditaisle. Under reduced
pressure. Diethyl ether (100 rr1) was added to the concentrated residue, and
i nsol upl es were renoved by ff leLl Tt grejwas concentrated under
reduced pressure to give theg i“ dliihn@méﬂf E 2-furancarbox- imdate
(6.0 g) as a pale yellow oil] 5 62) hbxttumﬁanan1de (4.06 g, 96.6 nmol)
and a phosphate buffer (pH g0, &)m) o'r Nq,21H5’04 (6.86 g, 48.3 nmmol) and
NaH2 PO -2H20 (15.08 g, 96. G—ei—wereiadded &k he m xture was stirred
at room tenperature for 24 nou¢gmwwmw§w the reactlo was conpl eted, the
reaction solution was extracted wth dichloromethane (70 ml x 4), and the
di chl oronet hane | ayer was dried over anhydrous sodium sulfate and then
concentraéx%&rgﬂer reduced pressure. The residue thus obtai ned was
crystallize rom 10 di i sopropyl ether-hexane to give nethyl

N- cy anB- Zpréparationcon NiaganoN-QaitexyethylBSquinolid2arbximiiamideyi el d: 67% as col orl ess
crystals. Physico-chem cal properties of nethyl

N-cyano- 2- fa3-eyanauibaine (158t €0.2molMvas disgoled-in Bethghol]2aDNl).|apd sqsliviot methaxidg (06" |
KBr) 2200, 9600, Mr@0Owas]866d. ThevReastisncwas pendutisd @t Ivpin, terameatusy fo 2219 7Afeg “191 H,
d, J =, 3. Sresktion Masepmpleted, acgtic a3id40.07 @i ynmah was added {q negtealize thereaction solytiqn, prd
4.05 (%"H e sozmorvaemmcamweArm# sfeduced: pressure. {Piethyl ethey (69 aY)| wAseppded tasdfien
4.03 18. gencorrated residue, and msolubles were removed by-fiitrafign. The ﬂltrate515as802ncen§g]_ate§|4under

18. 40 (9% (edycederagumtp giye the cruge progichofmefty linge e b 0432
g, 2. OE(B/an()I N%ﬁ”ﬁ?’%'té’%io é}?ﬁ'ﬁ‘ém&% daho W’e m ﬁf e:t%

J.‘

za;;z*tﬁTﬁ,gw"%‘@fe gg%g;"s; R %12% gmgm A ':°:2
c
: :Sﬁzzlegnp\rlvg ayer w:% %rb ;Fb@ \g:% %Eneﬁog A R\ %o&&hﬁ'% tratedI
ili
chr omat ogr % g s@&fp ﬁﬁo(a 2)25hé33|ut6& Hzl:h?}g ot N
d¥chl owonet, rate reduce . r?&élllz&f‘ %or\‘veﬂlahﬁoéﬁe?% r fNeCetl ditEyahsguced

pressure afy m&.hééiﬂ: i llﬂl@a 1ﬁ?%ﬂﬁth@l@n9&%@%§ﬂaﬁﬁ brdwn@hy¥@ist he title compound
(0.20 g, 0.89 mml, vyiel as colorless crystals. Physico-cheni cal

properti eﬂ'yaéo-d}ia:ﬁwalafbp&hes(o?m&hﬂ Nyt guinpiingcafiokimiaaar boxi m dani de
35

. MP: 113.5 - 113.8°C;
~ IR spectrum: (cm~1, KBr)

2190, 1610, 1310;
NMR spectrum: (500 MHz, CDCls) & (ppm)

9.35 (1H, d, J=2.8Hz), 9.17 (1H, d, J=2.6Hz), 8.17 (1H, d, J=8.0Hz), 8.00 (1H, d, J=8.0Hz), 7.90 (1H,
dt, J=1.8, 8.0Hz), 7.68 (1H, t, J=8.0Hz), 4.18 (3H, s);

Elementary Analysis:
C H N
45
Calculated: | 68.24 | 429 | 19.89
Found: 68.01 | 423 | 19.67 (%)
(C12Hs N3 0)

80
b) Methyl N-cyano-3-quinolinecarboximidate (0.32 g, 1.5 mmol) was dissolved in methanol (3 ml), 2-
nitroxyethylamine nitrate (0.42 g, 2.5 mmol) and sodium methoxide (0.12 g, 2.2 mmol) were added. The
mixture was stirred at room temperature for 18 hours. After the reaction was completed, the reaction
solution was concentrated under reduced pressure, and the residue thus obtained was subjected to

85 chromatography on a silica gel column (WAKO GEL C-200, 30 g) eluting with dichloromethane-methanol
(50:1). The eluted fractions were concentrated under reduced pressure and crystallized from dich-
loromethane-diethyl ether to give the titte compound (0.23 g, 0.80 mmol, yield: 54%) as colorless
crystals.



MP: 77.0 - 77.8 0 C, IR spectrum (cm', KBr) 2180 1630, 1600, 1570; NMR
‘spectrum (500 MHz, CDClg) a (p H d, = 3.7Hz), 7.57 (1 H, d,
J-:12Hz) 679(1H brs), %??%%((%' :12 3.7Hz), 4.69 (2H, t,
45 J 5.5Hz), 3.87 (2H, dd, J 5. 5Hz, 10. 4Hz) El ement ary Analysis: C

H Nw@ﬁo—chemlcal properties of N-cyano-N’-(2-n|troxyethg§*-b-ﬁbihcﬁiﬁé%§bommlda%\|&6 3.60 24.99
Found: 12,92 348 2472 (% (Ca MR NUZ) 55 8 EP 0 388 528 Bl
Exanpl eMB) 1285 Pnggmicat i on of

N- cyanoiRN¥pedtdmpfomnty KB hyl ) - 2- f ur ancar boxi m dam de 6 Met hyl

N- cyano- 2-2190; 62015801560 1?8¢;e (0.30 g, 2.0 nmol) was di ssol ved in net hanol
(2 m), NMR@pettrunuH{800\WIHzt GB-I0RNE (eem) 0. 27 g, 2.2 mol ) was added. The m xture
was stirr @95dtH, sh@il t(thsk 848 (irHe df b78.0Hz) 810 (1HADL &78.0Hzk 7198 41t it. o+ 7\iHlg), 7.74

conpl et 8H; t. { He7Hzp 48P (2bnt, dBP-TH2). 392 ik t. 5REEN r at ed under reduced pressure,
and the residue thus obtained was crystallized fromdiethyl ether-hexane to
give™he title conpound (|OsidRenthry Anafsls; ol , yield: 97% as colorless
crystals. 10 Physi co- cherfrcar—properties—of
N-cyano- N - (2- phenyl et hyl-2-furap&rbaxtni dali de M: 88 C IR spectrum
(cm', KBr) 16 2180, |lCGdMilatbt:7(;54/H 2pedt 2485 (400 MHz, CDCIl) a (ppm
8. 00 gl H d, J = 3.7Hz),| Foudd (1|184.66,| 2.3 |l22dd4%) |7.4-7.2 (5H), 6.61 (1
H dd° J = 1. 2, 3 THz) , t'(&ijal-lﬂﬁﬂs&) Prs), 3.75 (2H,dd, J=7.3, 13.4Hz), 2.96
(2H, t, J= 7 3Hz) 20 Eledentary Analysis: C

W N Cal culated: 70.28 5.48 17.56 26

Found: 70. 12 5.54 17.41 (99 (Cl4H saNgO 30 Exanple 2)40

Rrepag abraRle@r2 N- cyano- N - (2- ni troxyet hyl ) - 3- f ur ancar boxi m dani de a)
3-cyanofuran (3.7 . ) was, d| ssol ved |n met hanol (30 m), and
sodi um HE X =l 9pylethyl)-3-gyinelingoarboximid ftled. The nixture was stirred
at room t%IIB. -tciljarng-s-qu1no||necarlgox|m|§ate '?J ?nn{o A do SSOI\\II\6% in methanol (3 ml), 2-

phenylethylamine (0.20 g, 1.65 mmol) was added. The mixture was st|rred at room temperature for 30
minutes. After the reaction was completed, the reaction solution was concentrated under reduced pressure,
and the residue thus obtained was crystallized from diethyl ether to give the title compound (0.41 g, 1.36
mmol, yield: 91%) as pale yellow crystals.

25

Physico-chemical properties of N-cyano-N'-(2-phenylethyl)-3-quinolinecarboximidamide

MP: 165.0 - 167.0°C;
IR spectrum: (cm™1, KBr)
2190, 1580, 1560; _ ,
NMR spectrum: (500 MHz, CDCls) é (ppm)
8.84 (1H, s), 8.47 (1H, s), 8.11 (1H, d, J=8.5Hz), 7.90 (1H, d, J=8.6Hz), 7.84 (1H, t, J=7.3Hz), 7.65
~ (1H, t, J=8.0H2), 7.37 (2H, t, J=7.3Hz2), 7.32-7.25 (3H), 6.05 (1H, brs), 3.87 (2H, dd, 4=6.7, 12.8Hz), 3.06
(2H, t, J=6.7H2);

36

40 Elementary Analysis:
Cc H N
Calculated: | 7598 | 537 | 18.65
Found: 7586 | 532 | 18.42 (%)
“® (C19HigNs)
Example 2)-3

50
'Preparation of N-cyano-N'-(2-nitroxyethyl)pyrazinecarboximidamide

a) Cyanopyrazine (5.26 g, 50 mmol) was dissolved in methanol (40 ml), and sodium methoxide (0.27 g,
5.0 mmol) was added. The reaction mixture was stirred at room temperature for 45 minutes. After the
85 reaction was completed, acetic acid (0.33 g, 5.5 mmol) was added to neutralize the reaction solution, and
the solution was concentrated under reduced pressure. Dichloromethane (50 ml) and diethyl ether (50
ml) were added to the concentrated residue, and insolubles were removed by filtration. The filtrate was
concentrated under reduced pressure to give the crude product of methyl pyrazinecarboximidate (6.87 g)

86



conpl eted, acetic acid (0.14 g, 2.3 nmol) was added to neutralize the

"~ reaction solution, and the sol uti E? ovﬁ segBgeNt r at ed under reduced
pressure. Diethyl ether was added e concentrated residue, and
i nsol ubl es were renoved by filtration. The filtrate was concentrated under
reduced pr aseddriessipowg@drve t he crude product of nethyl 3-furancarboxi m date
as a pal e yelNexcyzndmidd\B)6 g, T5ydM6land@ pghdspRate BufeB@H 34180 ofIIHPOLHI6 Bledt €
buf f er ( pHrimol), anB (NaR} PO, ©2H, i@ 11200, 400 . rrhol)Jwerdt @dded, 4Ha. the Millrd wasstirred at room
NaH2 PO4- 2 Hisinpp@fireOfoy 48 héifs. Afternibé jeavtien eras dahalotéd) tHeheacon solulitilwiishéxiradtett withe
was st brr edicbloromethame {90 ix i), aneb thé dichidrBméticane tayer AMas washédwithrsetaaist Slins\360 mi),
conpl et ed, dri¢seoveroanbydreva sedivny sulfata and ther xoncentrated] undet teducedl presduce: Mhe( thEl@uerthusx
3), and t hebte'm%\r%fqyrsmlwedy@m digdhy! ethar daigives methyl iN-oyenopyreziecasbaximidstsl (1.53 g, 2719d
t hen conceMmohyield: §6%) ép colaslessconstalsr essure. The resi due thus obtai ned was
subj ected to chromatoraph onla 5| I i ca gel coI um (WAKO GEL C-200, 20 Q)

elutintf & phmothyl Nrcxanopyrazing f8Pe concentrated under
reduced 535 gl ve et hyl N-cyano 3- furancar boxi m date (1.09 g, 7.3
mol , qﬁ coI orless oil. Physico-chem cal properties of nethyl
N-cyano date IR spectrum (cm', neat) 2190, 1610, 1590;
NI\/R Spg“’cw%—g %% |§Q (ppm 8.59 (1 H 'Z 0?) (:3a 1 ;_E)b)7ivg7h(ll
: , S). t hy
,N— cyano- 3- furancar bOXI m ate ﬁﬁ”%‘%"'mnﬁﬂ_g s di ssolved in nethanol
40 m), and 2- 66 ni tr ey “*h'“mm‘“”“*ﬂ”‘ 84, g, 5.0 nmmol) and
sodi um net hoxi de (0. 27 g, W)‘"%&se added. The nl xture was stirred at

\Womt@nperature for 26 hOJrs Afterct he|rgactinon was| conpl et ed, the

reaction solution was concf LIaLUu e Treduyed—presgure, and the resi due
t hus obt ai ned was éxtractef o )r3rﬁa( ﬁg B). The chlorof orm
| ayer was washed with wat el F“f'ﬁﬂ nﬂ TH3id 90/3?2%W|’?yirous 89 EP 0 388
528 Bi sodium sul fate and ,«muemmat ed under reduced pressure. The residual

concerdrate was subjected to chromatogr apny on a sititca gel colum (WAKO

U"CI-"'

(T acti ons’ Heb e e S B, 80 R0 e il . "g'é?;q'%ﬁf im
et ifrdld |
met hanol -  ghixekdWhs HEBERt bé @Hn\b%rafurbef &:SC Qﬂ@wga i0h &gs gomp th ;
\)fg el d:_ 8% solion ¥ad corRéritrated Yifider retluced prat¥isrh, Cana GREERLIGR thi Sédel ected to
cyarB- N eKrdndtdghaphy e tahaitica gai- dolinA \WAKD CeiEiLG 2607130 I\éﬁ’.tm With éhlorof&rgl mettkinol| R
spectrum (300). Thek&lityd felktions we%%csnﬂrﬁd@und@ﬁﬂ@uce& SrRBfikddUm bi

VHz, CDCI agther td giyenthe Rle4dmgalind0. 13h 0.78. ol (y?eld:'{amﬂ)as cﬁorﬁ?s drystad, S), 4.68 (2H,
t, J =4.9Hz), 3.80 (2H, t, J 4.9Hz); 15
El errergsarﬂzysimahqmid:ag prog®rties of N-eyano-N'-(Z-Mrékyéhyl)pyrazinecarboximidamide
W Cal cul at ed: 42. 86 3. 60 24. 99
MP: 102.8 - 103.0°C;
IR spectrum: (cm™1, KBr)
2180, 1630, 1620, 1290;
NMR spectrum: (500 MHz, CDCls) 5 (ppm)
9.83 (1H, brs), 8.88 (1H, s), 8.64 (1H, s), 8.28 (1H, brs), 4.78 (2H, t, J=4.9Hz), 4.15 (2H, brs);

Elementary Analysis:

pu C H N
Calculated: | 40.68 | 3.41 | 35.58
Found: 40.66 | 3.27 | 35.30 (%)
(CsHsNs O3)

50

Example 2)-4

Preparation of N-cyano-N'-(2-nitroxyethyl)-2-furancarboximidamide

56

a) 2-Cyanofuran (4.50 g, 48.3 mmol) was dissolved in methanol (25 ml), and sodium methoxide (130 mg,
2.4 mmol) was added under ice-cooling. The mixture was stirred while the temperature is slowly raised
up to room temperature for 2 hours. After the reaction was completed, acetic acid (0.16 g, 2.6 mmol) was

87



Found: 42.61 3.53 24.73 (% 20 (Cs H.

" Ns 04) Exanple 2)-7 5 Preparati

N-cyano- Nr - ( 2- phenyl et hyl ) - 3-f ur%ggg%g% ?A dam de Met hyl

N- cyano- 3-furancar boxi m date (0.30 g, 2.0 nmol) was dissolved in nethanol
(10 M), adiea % neabigiRy iR trbatlich doRon| Brdlthe Solutién waslBEHcent¥BS uRder Riduced PRoslirest UT €
was stirr Dﬂthiﬁteﬂi’ep@m il WL EdRbd Ho @hef dhcertrafddLtésidus, HAd Mdibles WeR réricved b filtralion®
conpl et edrhe fitRite v Ebricontrat®e ubtiel ABUCSE Pross0IRAE Bilid thb Blde frEdEt df ARthgIEtuBNcaBEN T €,
and the 2imidate36.0 gy % palegelldwod. obt ai ned was crystallized fromdiethyl ether
t o gi ¥e t he Nextf tyanainidep@.061¢d, 6. didoigandla fdspham Ibufiey (ptd &0, 3T DK of dia, HPOL (8.860g; S
cryst al s. 4&hmeol} endciitedaiP@a2HPOr (0508 d, 96:6 mofol) were added, and the mixture was stirred at room

N- cyano- Nempératprie dfory24chidars| Afted -teuneantiora wasosampletéelnthel eeakion sbBfinSwas ekdgted wdh | R
spect r um di¢ghiorerhethap@(7p mil 17 4), antighe)dichids@ipthahiMiayes (was driedrver( ehirdvbisodi@Dafey a
(ppm) 40 and then Zencertratead usyler rpduesd (pressyre. tThe yesidug ez ybtained Jwap, quea!li!%d frgn6o (1
H, s)70 6. digograpylptheshexane to give ety Nt$¥3"9'2=€'63'891§9’<'m'¢_3t6963?m—92% mmg|, gigld:7§7%)

El enent ar § & a?swwgta's H N Cal cul at ed: 70.28 5.48 17.56

Found: Cl 4 H 3N30) 50 Exanple 2)-8

Pr epar at-L¥#F2SH RPGOROL MOMYRITEYe gogrioximidate ophenecar boxi m dani de 55 a)
2- cyanotﬁy 5 46 g 50 mml) was d| ssolved in nethanol (25 m), and
sodi uth g, 5 mol) was added. The m xture was stirred at
roomterrp "\& hours After the reaction was conpl eted, acetic

aci d (O-niaR 9%5(55579 d to neutralize the reaction solution, and
the sol utlpﬂ,( zpsbg% 1\gﬁ§) @@mﬁ%r‘ﬁ;@sgﬁg%‘sé lyced pressure.
Diet hyl et her (40 m) was added he concentrated resi and insol ubl es
were removed by filtratio at ed under reduced

pressure to give the crud EBF‘B’&ﬂtﬁf\"‘"Ms's' ot hyl 2-t hi ophenecar boxi ni date (6. 35
g) as a yellow oil. Next,|cyanam cec(2. bH g, | 0 mmol ) and a phosphate
buffer (pH 6.0, 20 m) of 2 1 Z @l %oa°Pa mpol ) and NaH2PO4 2H20
(9.36sg, 60 nmml) were adgg %e He ey £ dtj'ggm,xture was stirred at
roomtenperature for 14 h fguna: Aftler— rea.:t.l..‘o.n_‘las conpl eted, the
reaction solution was extf éHe¥Owit h di chl oronet hane| (50 M x 4), and the
di chl oronet hane | ayer was dried over anhydrous sodium sul fate and then

concent r ape ety A¢byaheslitrRehridkimiiaie’ @.52 §N2.06 GihdlUfast MssBivaP indhBhghol'@Smi), 2-
NefystAl | | RifiSkydthyMine nitrate (0.37 g, 2.19 mmol) and triethylamine (0.22 g, 2.1 mmol) were added. The
mixture was stirred at room temperature for 16 hours. After the reaction was completed, the reaction
solution was concenirated under reduced pressure, and the residus thus obtained was subjected to
chromatography on a silica gel column (WAKO GEL C-200, 25 g) eluting with dichloromethane. The
eluted fractions were concentrated under reduced pressure and crystallized from dichloromethane to

. ) ; 3 give the title compound (0.20 g, 0.89 mmol, vield: 45%) as colorless crystals.
' Physico-chemical properties of N-cyano-N'-(2-nitroxyethyl)-2-furancarboximidamide
0 MP: 77.0 - 778°C;
IR spectrum: (cm™1, KBr)
2180, 1630, 1600, 1570;
NMR spectrum: (500 MHz, CDCls) 5 (ppm)
8.04 (1H, d, J=3.7Hz), 7.57 (1H, d, J=1.2Hz), 8.79 (1H, brs), 6.66 (1H, dd, J=1.2, 3.7Hz), 4.69 (2H, t,
o J=5.5Hz), 3.87 (2H, dd, J=5.5Hz, 10.4Hz);
Elementary Analysis:
C H N
0 Calculated: | 42.86 | 3.60 | 24.99
Found: 4292 | 348 | 24.72 (%)
{CsHs N4+ O4)




di chl or onet hane- hexane to give nmethyl N-cyano-2-thi ophenecarboxi m date

"(4.48 g, 27.0 mol, yield: 10 9 orless crystals.

Physi co-chem cal properties of mgﬁﬁ”@ggko 2-t hi ophenecar boxi m date MP:

66.9 - 67.1 C 15 IR spectrum (cm', KBr) 2200, 1580; NWR spectrum (500

MHz, CDClgdmple HPm 8.64 (1H, d, J=4.8Hz), 7.77 (1H, d, J=4.8Hz), 7.27 (1H,

t, J =4. 8H27_ﬁ791‘%0 (3H, s); 20 El enentary

Anal ysi S:préparation of N-cyano-N'-{3-phédyfothlyipd-Rebincarboilimiidmide 3. 64  16. 86 25

Found: 50.46  3.52 16.61 (%9 (C7/ Ho N2 0S) b) Met hyl

N- cyane- 2- t kistoy Necyans2-faarcartoximtdete (R3B3, 20 nimd) wasudigsolvealsin chetiaad! (2 chl)i and 2-

met hanol phénylethylamine (0.22-g, 2@ mmol)wasragdege THeymhiginne was stirted at worh Gendpéragyre 2r O hemol| )

and tri etAfipi therreacliof @a completed, Be raactioh soluior wagichachntraibrundprreduced pressuretand thed at

r oom t enesidup thue obleined] ¥ashesystaliized ffamediethi @therchexanp dmaivinthe dimepmppnd, (0.46hg 1.93

react i on repdlyfaidy A7%ces colerlesetystad ed under reduced pressure, and the residue

t hus offt ai ned was subJ ect ed to chromat ographP/ on_ a silica gel colum (WAKO
Phys | N-gyape p2-furgpcarbgximidaipide | 5ctj ons wer e

concentr at ed under reduced pressure and crystalli zed from et hyl

acetate- g 35 the title conmpound (0.18 g, 0.77 mml, vyield:

%

40% as "5% Jal s, Physi co- cheni cal properties of
N-cyan I\w ct ) henecar boxi m dam de MP: 101.5 - 102. 00C

Mg
b prégg%‘ Bt ,,32 3;_‘;? ; g*;* ;%fq) (R SRER S el

\F(-l

J=3. 7Hz) , 4 9Hz); 45 EI enent ary
AD/al yS C H caet-ateds 40—00 3 36 23.32 50
Found: 39. 88 3. 42 Elpmeptay AnalysisSHaNA038) 55 EP 0 388 528 Bi
Exanpl e 2)-9 Preparation of c
N-cyano- N - (2- phenyl et hyl )-m

Found: 70.12

25

(C14H13N30)

W, 30 Example 2)-6

Preparation of N-cyano-N'-(2-nitroxyethyl)-3-furancarboximidamide

a) 3-cyanofuran (3.76 g, 40.1 mmol) was dissolved in methanol (30 ml), and sodium methoxide (0.1 g,
1.9 mmol) was added. The mixture was stirred at room temperature for 18 hours. After the reaction was
C completed, acetic acid (0.14 g, 2.3 mmol) was added to neutralize the reaction solution, and the solution
~ was concentrated under reduced pressure. Diethyl ether was added to the concentrated residus, and
insolubles were removed by filtration. The filirate was concentrated under reduced pressure to give the
crude product of methyl 3-furancarboximidate as a pale yellow oil.

Next, cyanamide (3.37 g, 80.2 mmol) and a phosphate buffer (pH 5.4, 50 ml) of Na2HPO, (5.69 g,
40.1 mmol) and NaH2PO4 «2H. 0 (25.0 g, 160.2 mmol) were added to the oil, and the mixture was stirred
at room temperature for 18 hours. After the reaction was completed, the reaction solution was extracted
with chloroform (100 mi x 3), and the chloroform layer was dried over anhydrous sodium sulfate and
then concentrated under reduced pressure. The residue thus obtained was subjected to chromatography
on a silica gel column (WAKO GEL C-200, 20 g) eluting with chloroform. The eluted fractions were
concentrated under reduced pressure to give methyl N-cyano-3-furancarboximidate (1.09 g, 7.3 mmol,
yield: 18%) as a colorless oil.

36

Physico-chemical properties of methyl N-cyano-3-furancarboximidate

IR spectrum: (cm™1, neat)
. 2190, 1810, 1590;
NMR spectrum: (100 MHz, CDCls) & (ppm)
8.59 (1H, t, J=1.1H2), 7.57 (1H, t, J=2.2H2), 7.06 (1H, dd, J=1.1, 2.2Hz), 4.00 (3H, s).
b) Methyl N-cyano-3-furancarboximidate (0.5 g, 3.3 mmol) was dissolved in methanol (10 ml), and 2-
nitroxyethylamine nitrate (0.84 g, 5.0 mmol) and sodium methoxide (0.27 g, 5.0 mmol) were added. The
mixture was stirred at room temperature for 26 hours. After the reaction was completed, the reaction
solution was concentrated under reduced pressure, and the residue thus obtained was extracted with
. chioroform (80 ml x 3). The chloroform layer was washed with water (100 ml), dried over anhydrous
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6 Met hyl N-cyano- 2-t hi ophenecar boxi m date (0.33 g, 2.0 mml) was

" dissolved in nethanol (2 m), ethylamne (0.27 g, 2.2 mmol)
was added. The m xture was sti r;%dgg?so%%tenperature for 1 hour. After
the reaction was conpleted, the reaction solution was concentrated under
reduced péoamleuffate arﬂﬁcoh&ﬁ%tritﬂﬁ rfdberalilRY® probdur. RS redfasal Eontairats |Wag Sbbjdcied™
di et hyl enhoniatdgRBNen b @il Y& coliMn WAk GERNG206Ndo Gf efafihgOwith LehidroidiMethad) €
98% as cpd)aat)ImslutbayraétlanksSNerel&:nEﬂwabd:@m&hedn\:&ﬁ&red@ﬁreraﬁbr &rySefRiz8d from methanol-
N- cyano- Nigtid ptherny gieet thy fitle-c8mipdand> (0108 g 20-2Tr o, yivlds 8%) sdobiidss déal8- 107.5C, IR
spectgum (cm', KBr) 16 2200, 1580; NWR spectrum (500 MHz, CDC19) 8
(ppm 7 P&gicé-thepicalproperioddt N-cyard-N-(R-nitdxysthyl)-B4firgncartioxitmidamle( 5H) , 7. 14 (1 H, t,
J =4. 9Hz 5.98 (1 H, brs), 3.76 (2H, dd, J = 6.7, 12.8Hz), 2.97 (2H, t, J

6. 7Hz MP: 183.1 - 107.9°C; El ementary Analysis: C H
N Cal culFspegum: (@5 !§Bf) 5.13  16.46 25 Found:
65. 670 5 2180, 16491684 Cl4 HaNaS) 90 Exanpl e 2)-|o Preparati on of
N- cyano- W%’{H}'{gﬁ?&? 'a) 3.(pom) enecar boxi m dami de a) 3-cyanot hi ophene
(0.66 g, sagtﬂ"lré)d“ G2y d ). 380 @t J 3125 0di um net hoxi de
(0.03 g, 96 0. 6 mml) was added The mixture was stirred at room

terrpgg ature for 28 hours.| Bémenary Aalysieact i on was conpl eted, acetic acid
(0.03 g, 0.6 mmol) was ad grarf g€ (g reactlion solution, and the
.sal ution was concentrat ed vced-predgsire—Diet hyl ether (50 ml) was
‘added to the concentrated Galatede| 4268 | 860I[uB49s wdre rermpved by
filtration. The filtrate [wWeedndoncriGitedSind&4-73 @&l Jced pressure to give
\the ggude product of netky(c,@ﬁ@)ophenecar bOXI m date. Next, cyanami de (0.5
g, 12 mmol) and a phosphate—tbutfer—ptHt6-6—36—++)—df Na2HPO4 (0.86 g, 6 40
mmol ) and NaH2 P04 * 2H2 0 (1.89 g, 12 mmol) were added to the oil, and the
m Xt ur e_was J,rred at roomtenperature for 74 hours. After the reaction
was con#@geéLthe reaction solution was extracted w th dichl oronmethane (10

m xza) ﬁm@gog Qﬁq;gda m-gé-&gﬁa}li?@ﬁ-g-fggrﬁé%ox‘:’éﬁéam. shed with water (50 m), dried
over an ated under reduced pressure
The 1 esi dygul NSyABaRIdHES 36 Gt 8 om a,qrﬁ a0 (R b, dn§ 3. 9€!
col um Mammle ﬂé 2250 wssl e ?3 PR O B 2 ons

Wer e COMfeR fHolradcish Wi @6hpléted] %ﬁ" SacidnCsdflibnGyak Qorﬁbﬁ(ﬁtemﬁ heol ¥ BQtedand the

“hi ophenciga hexsoEindd was Q:IQstZIﬂzeﬂl frorft -didtiy&ther 1/ bifd fhe tifld ¥Impdend3(0.88 5 OF. éseﬁﬁnolo'
Physi coyielkergw.y & colbﬂapefystales of nmethyl N cyano-3-thi ophenecarboxi m date 60

| R spectrum (cm', neat) 2200, 1590, 1300; NWMR spectrum (500 MHz, CDC a)
8 ( ppm Pigsi6®cheinicki, prapertieslof N-cRarid-N-@-phbif)ethyi)-3-Birantatbdrimiddthide ] = 2. 0, 5. 6Hz),
7.41,(1 H dd, J = 3.4, 5.6Hz), 4.03 (3H s). 66 b) Met hyl :

. N- cyanoMPHI38phaddcic & boxi mi date (0.33 g, 2.0 mvol) was di ssol ved i n net hanol
2 ), \Resnectom: onenkBret hyl anine (0.27 g, 2.2 mol) was added. The mi xture

was stirr @#0a1619,9868: t e erature for 40
NMR spectrum: (100 MHz, CDCls) 8 (ppm)

8.28 (1H, s), 745 (1H, t, J=1 9Hz). 7.4-7.1 (6H), 6.69 (1H, s), 6.54 (1H, brs), 3.68 (2H, q, J=6.6Hz),
2.95 (2H, t, 6.6Hz);

Elementary Analysis:
pu C H N
Calculated: | 70.28 | 548 | 17.56
Found: 70.22 | 5.41 17.37 (%)
"(C1aH1aN3z0)
50
Example 2)-8

Preparation of N-cyano-N'-(2-nitroxyethyl)-2-thiophenecarboximidamide

55
a) 2-cyanothiophene (5.46 g, 50 mmol) was dissolved in methanol (25 mi), and sodium methoxide (0.27
g. 5 mmol) was added. The mixture was stirred at room temperature for 18 hours. After the reaction was
completed, acetic acid (0.33 g, 5.5 mmol) was added to neutralize the reaction solution, and the solution

20



m nutes. After the reaction was conpleted, the reaction solution was

" concentrated under reduced pressurEg,O%%tﬁ resi due thus obtai ned was
crystallized fromdiethyl ether to gi e title conpound (0.48 g, 1.89
mol , yield: 95% as colorless crystals. 92 EP 0 388 528 B1

Physi co- cheis esHceraiel hidet RAuced pressure. Disthyl sther (40 mi) was added to the concentrated residue,
N-cyano- N -god inedisbieg | wate Visindved b gltrﬁl%hﬂﬂ\@‘ﬁl&étb%é EonBehErktstEuNYbY redueétl Stessdr fo ?iveci

| R spect r urthe dradaiprodud€Br methy! 2-thiopRehééarbbkimidate RA\d8 gy ReS Yellowvil. (500 MHz, CDCl a) a
(ppm 7.96 ( 1N, cggnamide ¢52 7%, BOmMMEIHind dHphdshhétd bidfer (PHBL0, 28 mdf NHPOA (4,26 , 30
6.7, 13. 4Hx)mol)2an@ RalizPE «2H, 0 (.36 g6560/hingl) wetd)added to the oil, and the mixture was stirred at room

El enent ary toknperajuse for 1€ hours. Aftpt the reactidn Gl corhpléted] :the| re€ior3 Solutios wis3 extradtéd with
Found: dichigrompthaneSMmI x 4], Gng the (dighlorbBethane layer was dried over anhydrous sodium sulfate
(Cl4H gms)apg@ﬁqpq:ogcegya@l urder medueed; pregseyn. dife residue thus obtained was crystallized from

N- cyano- N- (dE’h'E'f‘?E‘ﬁ anetheang 1o give, AVt hirsvane:2-thiopkeepoeragrmidate (438 g, 27.0 mmol, yield:

1, 4- di BancBensseloiesgcyttaly, 50 ol ) was suspended in nethanol (100 m),
and sodi ug ~was added. The mi xture was stirred
at room t€Hf =\ il SURLUCLI ARARY PIREPCAAOXIIYEh was conpl eted, acetic
acid (O.Sﬁp,qm 5_6;11’61DI) was added to neutralize the reaction solution, and
25 the @&L s ,ric*asK%Pncentrat ed under reduced pressure. Dichl oronet hane
(50 M) an o€icgy.! ether (50 m) were added to the concentrated residue,
and i nsol pia @ﬁd?@ﬁ;?sobﬂm)’(ﬁfbls?#jgkﬂ”at ion. The filtrate was concentrated
Urder reducegs BYER SO B 1 of o 041927 PLOCICH 00, 4TE Mk

¥

4- cyanobenzenecar boxi m date (5.7 as col orl ess powder. )Next, cyanam de
\(3.03 g 72 mmol) and a ph(-?-hat-e—bu*f—f—g—(-p-H—G.—He—m) of Na2HPO (5.11 g,
36 30 nmol ) and NaH2 P04 _Blemenjsry Anglysisss o 72 mmpl) |were added to the
powder, and the m xture wa$ stirred| g rdom t ¢gmperatufe for 23 hours. After
the reaction was conpl et ed, L b TS 4Li1l was]concentrat ed under
reduced pressure. Chl orof of rﬁ?'?dﬁﬁ n i)%uc Ha1 4‘,&(0 m) were added to

t he re& due, and insol ubl e$—wers—rehpved Iy Til| B4 t hrough celite. The

filtrate was concentrated. | 6xHsB88) concentrate was rystallized by addi ng
diethyl ether (100 m ). Deposited crystals were collected by filtration and

washed wi t by Mo NyadtdXfibpherdddsrbdxintilidie 82 81D hinfl) WR Hsdied i rﬁeﬂ‘ﬁﬁfl?s ) st ed
t oget her anfroryeihpighihé alrgtd OIB416! 2.6 FHCHd ARG (B0 §! ¥ rhhd) Weére added. The
MW cyand- 4- Gyoaie was #9188 QR FaMMbripering 1ok 37 Bdurdl AfdOthd rdaBidh waY \cShisleted? 84 redbfion
col orl ess [zoudAwas 4oncehtiaedi unler GBRIOBA" prossile ORRIN thé Pseided thU lobtihed was subjected to
N- cyano- 4- epramnatbgrphe oe @ allitngel Balvhe VAKB: GELAC-200; 299§). dilitifig with étifyl SdeRifsl TheBluted
(cm ', KBr Yra@i2@Owerd 6dh0entrat8® Under reduced pressure and crystallized from ethyl acetate-hexane to give
the title compound (0.18 g, 0.77 mmol, yield: 40%) as colorless crystals.

N/ Physico-chemical properties of N-cyano-N'-(2-nitroxyethyl)-2-thiophehecarboximidamide

MP: 101.5 - 102.0°C;
IR spectrum: {cm™?, KBr)

o 2180, 1630, 1570, 1280;
NMR spectrum: (500 MHz, CDCls) 5 (ppm)
7.96 (1H, d, J=3.7Hz2), 7.61 (1H, d, J=3.7H2), 7.19 (1H, t, J=8.7Hz), 4.70 (2H, t, J =4.9Hz2), 3.82 (2H, t,
J=4.9Hz);
45
Elementary Analysis:
C H N
Calculated: | 40.00 | 3.36 | 23.32
50 Found: 39.88 | 342 | 23.22 (%)
{CsHs N4 O38)
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45 NWR spectrum (500 MHz, CDCI3) 8 (ppm 8.18 (2H d, J=8.6Hz), 7.83 (2H,

d, J=8.6Hz), 4.13 (3H, s); Ele si s:
C S N Cal cul at ed: %@é&%{ 22 69 Found: 64. 81

3.77 22.41 (% (ClOH7 NaO b) Methyl N cyano-4-cyanobenzenecarboxi m date
(0. 37 0Exanglb 270! ) was suspended in nmethanol (4 m), and 2-phenyl ethyl am ne
(0.25 g, 2. T mol) was added. The m xture was stirred at roomtenperature
for 93 Prephitiod oBi8Byand-R-(Bbhchylbinylx2-thibpHemdcarbbi@nidaagt i on was conpl et ed,
met hanol (6 nl) and diethyl ether (10 nl) were added to the reaction
sol uts on, Metieyl Nepowi2ttdephencysboximidatec(0.83 g.c8.d rembdipwasidjssbivedtin mbthanol @ enl)gande2-t he
title cohlethyartie ®27 g, 2.2 n@ibl)was bddeg.i Thb anixt@e Wps stired: atl roonh teeperstuseoral isour. 5
Phy5| co-Allérdhg @gqtlmpw@p@mple@g, thef reaction solution was concentrated under reduced pressure, and the
N- cyanomiduq thug plipigddewas eryptallized \framodinghy ethesthexane soi givedtbentitigeconpound 15000, 1.9261. 8

I R"E'p?édleldu?ﬁ%)e%mb bssyystals1 70, 1550; 10 NWR spect rum (500 MHz, CD30D)

8(p|dPr) 84 (2H, d, J =8.5Hz), 7.64 (2H d, J = 8.5Hz 736722(5H)

3.73 (Zﬁhyspco-c mlepl P!'Qpﬁﬂles af NTWWQM@'P“GH eﬂy’l)-?-thlqtphqnecarbpmml amide

El ement %Py H N Cal cul at ed: 74.43 5.14 20. 42

Found: ! é 1‘3 20.21 (% 20 (C

7H14 ) )Preparation of

3- cyano é}JﬁH?b Y yl )i sot hiourea a) 2-Nitroxyethylam ne

i rae saquf’. ) bt e i, o B o DT
ret hoxi ‘J@eéOtstﬁz) 29732 t”.]“%ﬂ-lz d?pé'

Di et hyl - N cyanodi t hi oi m nocar bonate (0 44 g 3.0 mml ) dissolved in

\net hgpol (4 m) was addedrfurther—t+o—the—sottut+or—FHhe m xture was stirred
at room~ 30 tenperatuFemey Aoelveigurs. After thel reacti on was

conpl eted, the reaction splution wa@ copeentf at ed unlder reduced pressure,

and t he resi due obtai ned gb' !3[ ettlyl ether to give
col orl ess powder. The pogE ?c'g $ éq i gg\ wi th water and
[a) ﬂl AVA=)

recrystallized fromneth A s und (0.26 g, 1.3 mol,
yield: 43% as colorless (Gyd-hdila@ Physi co- chem cal [properties of

3-cyano- 2-net hyl - 1- (2-ni troxyethyl )1 sothrourea MP. 135- 135.5 C, IR
spectrum (cm', KBr)

< Example 2)-10
AN 30
Preparation of N-cyano-N'-(2-phenylethyl)-3-thiophenecarboximidamide

a) 3-cyanothiophene (0.68 g, 6.0 mmol) was dissolved in methanol (6 ml), and sodium methoxide (0.03 g,
0.6 mmol) was added. The mixture was stirred at room temperature for 28 hours. After the reaction was
. completed, acetic acid (0.03 g, 0.6 mmol) was added to neutralize the reaction solution, and the solution
o was concentrated under reduced pressure. Diethyl ether (50 ml) was added to the concentrated residue,
and insolubles were removed by filtration. The filtrate was concentrated under reduced pressure to give
the crude product of methyl 3-thiophenecarboximidate.

Next, cyanamide (0.5 g, 12 mmol) and a phosphate buffer (pH 6.0, 10 ml) of NazHPO. (0.86 g, 6
mmol) and NaH2PO, «2H20 (1.89 g, 12 mmol) were added to the oil, and the mixture was stirred at room
temperature for 74 hours. After the reaction was completed, the reaction solution was extracted with
dichloromethane (10 ml x 4), and the dichloromethane layer was washed with water (50 ml), dried over
anhydrous sodium sulfate and then concentrated under reduced pressure. The residue thus obtained
was subjected to chromatography on a silica gel column (WAKO GEL C-200, 30 g) eluting with
chloroform. The eluted fractions were concentrated under reduced pressure to give methyl N-cyano-3-
thiophenecarboximidate (0.70 g, 4.2 mmol, yield: 70%) as a colorless oil.

Physico-chemical properties of methyl N-cyano-3-thiophenecarboximidate

% R spectrum: (cm™1, neat)

2200, 1590, 1300;
NMR spectrum: (500 MHz, CDCl3) § (ppm)

8.69 (1H, dd, J=2.0, 3.4Hz), 7.82 (1H, dd, J=2.0, 5.6Hz), 7.41 (1H, dd, J=3.4, 5.6Hz), 4.03 (3H, s).
b) Methyl N-cyano-3-thiophenecarboximidate (0.33 g, 2.0 mmol) was dissolved in methanol (2 ml), and 2-
phenylethylamine (0.27 g, 2.2 mmol) was added. The mixture was stirred at room temperature for 40
minutes. After the reaction was completed, the reaction solution was concentrated under reduced
pressure, and the residue thus obtained was crystallized from diethyl ether to give the title compound
(0.48 g, 1.89 mmol, yield: 95%) as colorless crystals.
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40 2170, 1640, 1560, 1280; NWR spectrum (500 MHz, CD30D) B (ppm 4.63
"(2H," s), 3.74 (2H, s), 2.60 (3H, ary Analysis: 45
C. - H N Cal cul at ed: ZQEé.P 3%%?1 27. 44 Found: 29. 33
3.77 27.15 (% so (C5 Hs N4 03 S) Brief
Descri pt 'Iﬁlsx&f-chsrﬁ@al fople eﬁ&&b&hﬁnﬁﬁmdé lustrates the
change i mblood ' ) pon t 1 dm ni stration of
t he conpoumdsés - {she @r esent |nvent|on represent ed by the formula (1)
[ conpoundnr gedirdm: (&m0, Kﬁbl s a graph which illustrates the inhibitory effect
of thesconpetmdised; t he present invention represented by the fornula (1)
[ conpounoNMA Sjeftrubm (500 MHE,IGDICKNE (Ppepnt raction of a coronary artery of a dog
94 EP 03286 @83s),Bl45i72d (xH),6.20 {1 H3 be$), BAP(2H ddgJ = B7,i18.41d2), R [@@H, WHF6THz),
illustrates the effects of the conpound of the present invention
represented by the formul a d (I3)] and ni¢orandil on an angina
pect orfss nodel induced by Eeinen ol Q-—A—gbﬁ—aﬁ\'—iph which illustrates
the rel axation effect of the conpouh8 of [the present invention 5
represented by the fornul af(daculbte®@npPesissl [(83 §| @agt he|basilar artery of a
beagle. Fig. 5 is a graph \WroGda: i | | Ugs.ratesot <aem9h%pitory effect of the
conpound of the present in §§ h "iiﬁ presemnted oy tieH{ornmula (1) [conpound
(13)] Bn platel et aggregat LdB*™MeNe® 8 i< a graph which illustrates the
relaxation effect of the conpound “of the present i nvention represented by
tHe formul a (1) [conpound (13)] on the smooth nuscle of a trachea. 10
Cl ai ns 1.ExampleP¥dxi m dam de derivative represented by the follow ng formul a
@A{) or,an acid adduct salt thereof: 16 CN
Preparation of N-cyano-N’-(z-phenylethylLL-cyanqst;qnu@grboxlmldamlde B C— R R

V\,her ein B represents 26 30 wherein X represents Y rogen atom or

chl ori ne atab igypn: grl@nzene (6.41 g, 50 mmol) was suspendeq in i ethano (100 mi), and sodium methoxlde
001l C- - (0.27 g, 5.0 mmol) was added. The mixture was stirred at room temperature for 22 hours. After the
reaction was completed, acetic acid (0.31 g, 5.1 mmol) was added to neutralize the reaction solution, and
the solution was concentrated under reduced pressure. Dichloromethane (50 ml) and diethyl ether (50
ml) were added to the concentrated residue, and insolubles were removed by filtration. The filtrate was
concenirated under reduced pressure to give the crude product of methyl 4-cyanobenzenecarboximidate
(5.77 g) as colorless powder. '

Next, cyanamide (3.03 g, 72 mmol) and a phosphate buffer (pH 6.0, 20 ml) of Na2HPO, (5.11 g, 36
mmol) and NaH2POs+2H,0 (11.23 g, 72 mmol) were added to the powder, and the mixture was stirred
at room temperature for 23 hours. After the reaction was completed, the reaction solution was
concentrated under reduced pressure. Chloroform (200 ml) and methanol (200 ml) were added to the
residue, and insolubles were removed by filtration through celite. The filtrate was concentrated. The
concentrato was crystallized by adding diethyl ether (100 mi). Deposited crystals were collected by
filtration and washed with diethyl ether. The filtrate and the wash liquid were collected together and
concentrated under reduced pressure to give methyl N-cyano-4-cyanobenzenecarboximidate (3.63 g.
19.6 mmol, yield: 39%) as colorless powder.

25

Physico-chemical properties of methyl N-cyano-4-cyanobenzenecarboximidate

40
MP: 94.5 - 95.0°C;
IR spectrum: (cm™', KBr)
2200, 1600, 1350;
o NMR spectrum: (500 MHz, CDCls) & (ppm)

818 (2H, d, J=8.6Hz), 7.83 (2H, d, J=8.6Hz), 4.13 (3H, s);

Elementary Analysis:
% _ c H |N
Calculated: | 64.86 | 3.81 | 22.69
Found: 64.81 3.77 22.41 (%)
&5 {C1aH7N30)

b) Methyl N-cyano-4-cyanobenzenecarboximidatie (0.37 g, 2.0 mmol) was suspended in methanol (4 ml),
and 2-phenylethylamine (0.25 g, 2.1 mmol) was added. The mixture was stirred at room temperature for
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0 N ~ NC when Bis 50 66

"X- wherein X represents a hydro a chlorine atom R'' represent:
-Rl or-95 *C L Msx indu%ogéf%zébAP. Fig. 3 is a graph which
illustrates the effects of the conpound of the present invention

r epr esent eglopYarishe FeaEAsH Was Compidiéc? BREHIF(e (rhBank (B dther PloaHflivbre Aledl RETI Na
Pectori s RN sdiubbh GRE d&hisitéd SHRAIS Vore bolletted by flitrktidn # GFeARE titMdomPount [(0ktg, at es
the rel axpsr AmolSyidi® Ok chibiRsayrrund of the present invention 5
represented by the formula (1) [conmpound (13)] on the basilar artery of a
beagl €. Physito-chenical groribitio o NAkYafdaN'H(-bhéoRyistal)etscyiroBenzenetaiiokitidgmidd f ect of t he
conmpound of the present 1 nvention represented by the fornula (1) [conpound
(13)] omPpaitoel2et.8-aygregation. Fig. 6 is a graph which illustrates the

r el axat iRspedfume em~bKBhe conpound of the present invention represented by
t he formul27¢:.1$50f conpound (1 3)1 on the snooth nuscle of a trachea. 10

d ai 8 NMRspeciinoRIGMidR FPD) ddrpMy at i ve reé)resent ed by the follow ng formul a
(A) or an B @Hadolrg5Hsh 71641 (B b o/8.51E), 7.36-7.22 (5H), 8.73 (2H, t, J=7.3Hz), 3.00 @H, 4CN N

20 {1 (Ay3Yw:  B- C R' wherein B
represents 25 30 X wherein X
represents a hydrogen at ofrewinerarg halysisne atom 35 9IS 40 "Nt 2't~t~t y
~ ~~——0or H3C-S; 45 o v o ,00 N
NC when B is 50 v . {55 X
N~ Calculated: | 74.43 | 5.14 | 20.42
Found: 7413 | 535 | 20.21 (%)

~ (Ct7H14Ns)

Example 2)-12

2 Preparation of 3-cyano-2-methyl-1-(2-nitroxyethyl)isothiourea

a) 2-Nitroxyethylamine nitrate (0.56 g, 3.3 mmol) was dissolved in methanol (2 ml), and sodium
methoxide (0.18 g, 3.3 mmol) was added. Dimethyl-N-cyanodithioiminocarbonate (0.44 g, 3.0 mmol)
dissolved in methanol (4 ml) was added further to the solution. The mixture was stirred at room

% temperature for 24 hours. After the reaction was completed, the reaction solution was concentrated under
reduced pressure, and the residue obtained was crystallized from diethyl ether to give colorless powder.
The powder thus obtained was washed with water and recrystallized from methanol to give the title
compound (0.26 g, 1.3 mmol, yield: 43%) as colorless crystals.
35

Physico-chemical properties of 3-cyano-2-methyl-1-(2-nitroxyethyl)isothiourea

MP: 135 - 1356.5°C;
IR spectrum: (cm™!, KBr)
2170, 1640, 1560, 1280;

“ NMR spectrum: (500 MHz, CDs0D) 5 {ppm)
4.63 (2H, s), 3.74 (2H, s), 2.60 (3H, s);
Eloementary Analysis:
“® c H N
Calculated: | 29.41 3.95 | 27.44
Found: 29.33 3.77 27.15 (%)
50 (CsHsN; O3S)

Brief Description of the Drawings

85 Fig. 1 is a graph which illustrates the change in blood pressure in a beagle upon the intravenous
administration of the compound of the present invention represented by the formula (I} [compound (13)].
Fig. 2 is a graph which illustrates the inhibitory effect of the compound of the present invention
represented by the formula (I) [compound (13)] on the rhythmic contraction of a coronary artery of a dog
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wherein X represents a hydrogen atomor a chlorine atom R'' represent: -R

“or 95 EP 0 388 528 B1 | 1111111 (111 11111 BIIl Bl
C L M St CCa R3 wherein 15P°388528I§I1 represents an al kyl group,
having 1 to 10 carbon atons, 15 (RO
i 3C0 induced by 334B&p.an al kyl group of 1 to 5 carbon atons having a

nitroxyl grrylB.is MeRPILWhcH HuskR8Y 86 e o the @bkpdund) 610k predent inventida agidderted 1§ S
carbon at onfe fefnurIY) RbriSGNd @8)Pahd nitaréhdii@n dn brigind p6cidrib Aidde indiiBed By tasbprékeinOt €s an
i nt eger of Fiyy. @risla gaptd which lillegiaes A Riakdlion @ffectiof theNEMPOUNE o ahee prosuilt nventior he
gr oup eonsiregrésaged iy thefomulay(l) [cgmpaupd (13) onttje Basiizd afferg afrad@agl@t ons, an aryl
group, a nifAg &xigl a graphiwhick llusiraiels cthek inkipitagy efigst bh the adoknpound b itiest present infentidn
havi ng 1 t dem@esenteddeyrthefommia (f) kcoinpaiind U9)] orgpldelet aggregationhydr ogen at om and a
denot es an Figntbeiges grgph which l'F’l@W dhed relagiipn \sfiesch ofx the scosmnound taf dleer presend inwantioror e,
two or nor éeme@ewth)@muhd frameound (13)]1 o1 the smeotirRuscle of mr s in the

af orenthti oned group, and R3 represents 3 0

-i) Claims or 35 wherein Rs represents one or nore nenbers
sel ected fr?\ggt&b consi st i ngt of an_ al % ﬁ)rg havi n%'dl to 5 carbon
atons, an*a "5' ‘B'EI Fp4AtiyRyeRresetitod by the follqwingfosthula (A) gr afyagid addustsalt heppaty ¢ he
al koxy 5m)l ety of which having 1 to 3 carbon atons,, a nitro group, an am no
group, an al kyl am no group hay«ngnl to 5 carbon atons, an aryl al kyl am no
group the alkyl noiety of wych having 1 to 3 carbon atons, an alkylthio
group having 1 to 5 carbon {oms a perfluoroal kyl group m\}(i ng 1 to 540
carbon atons, or a hal ogen om and c denotes an integer 0-5, provided
‘that whgen c denotes anB mte@es~N —2=g™ nore, two or nore R5's may be the
sanme or different nmenbers in thdl af orenenti oned group; and when B is 45

S 0 ac 50 N~~N 55 g f g ff
O a@Q 96 waereirl3C-S-, R'' represents 6 @~ ~~~~~~~ t ~~~~
or Brepresefils"2' 10 2. A pyridi necar boxi m dam de derivative

represented by the following formula (1) or an acid adduct salt thereof
according to claim1:

N 30
wherein X represents a hydrogen atom or a chlorine atom,
- 85
'-.\F’_.'
I | l | ' .
40
N
| -
I ! or Hsc-s- .
“ S

when B is
80

65

wherein X represents a hydrogen atom or a chlorine atom, R represent: -R! or
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16 _ "O CN 20
N pepR S herein 28 X r RS gLy O ogen &t 22Lm\uru\l\ mrrm\n\

group having 1-10 carbon atons, 40

- \3C0 ggﬁ; or an alkyl group of 1 to 5 carbon at ons havrng a
nitroxyl gr Pg ragh %uéﬁ\/%(ufsﬁﬁésetﬁ@ G&%a& ! &%&&H%ﬂﬂﬁﬁ%%ﬁd ventibi? repreSéiddy
atonms or an N (l)@tEé?hH?su 3){$hd hicbfand dn@h 3 Ii u&@d'&} pfidsin.

i nteger of %s‘;ﬁr whigd |§st@{&§ thY rdidXhtfon r@f@e&f&hé @brfsduf of Eh@”ﬁr&éaﬁ’t fdventidn
consi st§ng l% reaéhteal Ye fErhiRlall) [R8Mpdled 13§19n e BASIBIMeR MBI BeagRN aryl group, a

nitroxyl gragps gk grapH ahiswNistaNed URe ithibitet) kefiddt dThetompdlind\bi the diéeeéhtNigvehtichO
to 3 car bonrepiessitted by theyiokmRIa)l [cBinpPslAd A3f] of plaidt sPRatdh.om and a denotes an

i nteger of fig36 iPracyraghedhitt alustiates rthed relaxatidh effadtedl cthe @dmpbuld of Tt EpresiekitOingention
nore R21s nmprebentediby tiwcfornular(l) [tompane (13)] e e @mdoth musdiecof aftacr@aent | oned gr oup,
R3 represents 86 97 <DARE TIC < > or L wherein R5 represents one
or nore né&emss sel ected fromthe group consisting of an al kyl group havi ng
1 to 5 carbon atons, an al koxy group having 1 to 5 carbon atons, an

aryl al koxyl- gh gdrpexinvidamideldesivativagprespenigd bywiie dailowing forpplal(A} er ag aeid pdslyet sgit thargof: a

nitro group, an am no group, an al kylam no group to having 1 to 5
carbon tons, an aryl al kyl am no_gCNup the al kyl noiety of which having 1 to
g=carbon atons, an alkylthio oup having 1 to 5 carbon atons, a

et f | uor oal kyl group having 1 to 5 carbon atons or a hal oge(riwtatom c
denotes an integer of 0-5, p bvr ded that when c ednotes an eger of 2 or
npre, tyo or nore RS sarm-y—@e-:..he.sarp- or different nmenbers in the
af orementioned group. 5 L. A pyrgdinécarboxi nmi dani de derivative or an acid
adduct salt thereof according to claim2, whereinin R of the formula (1)
sai d al Kyl ok, has 5-8 carbon atons, and said al kyl -group having a
ni troxyl grogpsphasntsl- 3 carbon atons; in R2 said alkyl group has 1-3 carbon
atons; 4sn R4 said al kyl group has 1-3 carbon atonms, and said al koxy group
has 1-3 carbon atons; in R5 said al kyl group and sai d al koxy group have 1-3
carbon atons, respectively, the al kyl al kyl am no group has 1-3
carbon atons, " 20 t he al kyl of sar thio group has 1-3 carbon
at\/ﬁms, and the al kyl of said perfl uoroal Isyl roup has 1-3 carbon atons; and
enotaws an integer of 0-2.

wherein X represents a hydrogen atom or a chlorine atom,

)
[:\f Y. Y. T
N

“ I [/ n/ : I Or H,C=8=;

45 oy )

when B is
50
— =
85 X \N/I

wherein X represents a hydrogen atom or a chlorine atom, R"' represent: -R' or
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4. A pyridinecar boxi m dam de derivative or an acid adduct salt t her

. Tol Towing comounds. 25 EFUSEAET [7e 0TOUD "°”S||ﬂ1||ﬂﬂ||\‘|||\f|||ﬂ|\\|||

N-cyano- N - (2-ni troxyet hyl)-2-pyri di necar boxi m dam de;

N-cyano- N - (2, 2-di met hyl propyl)-2-pyri di necarboxi m dam de; N-cyano-N -(1
, 2, 2-trimethyl propyl)-2-pyridi necafboxi m f§am de;

N-cyano N - phenyl - 2- pyri di necar bo + QHmi-gre R3

N- cyano- N - (4- met hoxyphenyl ) - 2- pyr { di geca boxi m danide; v 30

N-cyarno- N - (4- et hyl benzyl ) - 2- pyri §i nggar pgxi m dam de;

N-cyano- N - (4-chl or obenzyl) - 2- pyri di n€car boxi m dam de;

N-cyano- N -[4-(trifluoronethyl)benzyl]-2-pyridinecarboxi m dam de;
N-cyano- N -[ 2- (4- et hyl phenyl ) et hyl ] - 2- pyri di necar boxi m dam de;

N-cyano- N -Wheeind- chl or ophenyl ) et hyl ) - 2- pyri di necar boxi mi dani de; 35 -

N- cyart- N - ( 2Rhipereesgty.an alkytgtons; ineving He 49 $atoR pioMs:2- pyr i di necar boxi ni dani de;
N-cyano- N - (2-thi enyl methyl)-2-pyridi necar boxi nm dam de

N-cyano- N - (2-ni troxyet hyl) - @ﬁy“ di necar boxt

N-cyano- N - (3-nitroxypremssh y,rl di necar boxi pf dam de;
N-cyano- N - (33d|rreth i Lm

N- cyard- N - (4- met hyT phy 3- pyr i di'necar,
N- cyano- N - benzyl - 3- pyrrerriecar boxi m dami
Naeyano- N - (4- met hyl benzyl ) - 3- pyr | di necar bOXI m dam de;

N-cyano- N - 4a‘l SrBip o R85 BYdabor attv$ héling CRtFoRf gtolb, dkBleMER* represents an aliyl group
Necyang- N - § tRd EYWoR HioMe BEAZakody gloupihatiny 18 GaEBendshRE b Aot N integer of
N-cyano- N -¢ ér' taﬁd R4 /gprosenie loh br) &8 Anéinbers sqfatiell Grom AegréLp>ConBistifg1df &8 ialkyl group
N-cyano- N -Hading NhdOs edsunzaidms; s @y fgrdilb,ERiPoxiAQdup] dhcemfididky group the alkoxy moiety of

N- cyano- N -wrichMatifigoD®razeakbon dtoiy, fai B grodipoand ihgldroged @tom and a denotes an integer of

N- cyano- N -1-8,pfovidibd thatowtah arig gy integermf 2iotl moeC b [0 rorei R¥'a magidp the same or different

N- cyarne- N -hankersin thé taforeimentionagirgedupydnii benzyl | - 3- pyri di necar boxi m dami de; 50
N- cyano- N - ( 3Rbep@gdntxybenzyl ) - 3- pyri di necar boxi m dam de;

N-cyano- N - (2- phenyl et hyl ) - 3- pyri di necar boxi m dam de;

N-cyano- N -[ 2- (2- met hoxyphe Qet hyl ] - 3pyri di necar boxi m dam de;
N-cyano- N - [ 2- ( 2- chl ﬂ/ﬁ% hyl 3- pyri di negarpoxi m d 8
N—eyar@- N -[ 2- (4- .c.h.Lp/ nyl)ethyl]-3: gyLidj i

N-cyano- N -[ 2- (4-benaylanf nophenyls et hyl} 3-p

N-cyano- N -[ 2- (4- %‘p‘ﬁényl )-2-nitroxyet hyl ] gyri di nec
N- cyano- N - ( 3- phenyl pr opyI ) - 3- pyridi necar boxi nm damni de;

N CYang- N © SR LSRN b @ d hAREAL BER! AT Gous Bonsstr o 4R 2 b
2 dl P enyl g ﬁ gpﬁs j\(s qr:%lgg 3R N B?o ﬁgvgﬁ%ﬂ tto 5 carbé:loa'tim:,saﬁ:nt r:?rl_woalkoxy g:g:%) th&

alkoxy mouety of which having 1 to 3 carbon atoms,, a nitro group, an amino group, an alkylamino
group having 1 to 5 carbon atoms, an arylalkylamino group the alkyl moiety of which having 1 to 3
carbon atoms, an alkylthio group having 1 to 5 carbon atoms, a perfluoroalkyl group having 1 to 5

40 carbon atoms, or a halogen atom, and c denotes an integer of 0-5, provided that when ¢ denotes an
integer of 2 or more, two or more R®'s may be the same or different members in the aforementioned
group; and when B is

7.Cr. O

a
0




N-cyano- N - (2, 2-di phenyl et hyl ) - 3- pyri di necar boxi m dam de;.
- N-cyano- N - (3, 3-di phenyl propyl) - %’Eé%%@fr boxi m dam de; ”"I,!“”"l!""”"'”I"I
N cyano- N - (2- benzyl oxy- 2- phenyl € - 3- i di necar boxi m dam

N-cyano- N -[ 2- (3l di benzyl oxyphenyl ) et hyl ] - 3- pyri-di necar boXi ni dani de;

N-cyano- N - 3-f .60l nglgypyrl di ne) - 3- pyri di necar boxi m dam de;

N-cyano-N -(2-nit roxyet hyl ) - 4- pyri di necar boxi m dam de;

N- cyano- N - (3-ni troxypropyl)-4-pyridi necar boxi m dam de;

N- cyano- N - phenyl - 4- pyri di necar b sdam de; 10 ’

N-cyang- N - (3, 4-di chl or obenzyl )-i din caWﬁg;

N-cyano- N - (4- et hyl t hi obenzyl ) -y i diTiecarbo dam te;

N- cyano- N - ( 3- benzyl oxybe# di necar boxi m dam de;

N-cyano- N -[ 2- (4-chl orophenyl ) et hyl ] - 4-pyri di necar boxi m dam de;

N-cyano- N - E2- ( 2- met hoxyphenyl ) et hyl | - 4- pyri di necar boxi m dam de; 16
N-cyan®- N - ( 2- phenyl t hi oet hyI ).-4-pyridi necarboxi m dam

N- cyano- N - Rpy(idinenarbaxisjideayslp| detivative; represeried Ry the-folloying MP%@a?’thﬁ'ﬁl agduyst 8t k>
N-cyano- N - F-greof according to cla|m1

- et hyl - 2- (4-ni trophenyl) - 2-nitroxyethyl ] -4-pyridi necarboxi m dam de;
N-cyano- N - (2-nitroxyethyl)-3-(6-chlo é pyri di ne) car boxi m dam de;

N-cyanlf N - (2- phenyl et hyl) - 3-( 6- chlet ﬁyrl di ne) car boxi m dam de. 20 5. A
pyri di necar boxi m dam de derivati W or an acid adduct salt &?er eof according
%d claim2, which is selecj frg{nthe group consi sting 01‘ he foll ow ng
conmpounds: N-cyano- N - (2- i hyl yri di necar boxi m dam de;

Wbeyang- N - (2-ni troxyet hy l viG U‘l‘ C‘EP' xi m dam de; 25

N-cyano- N - benzyl - 3-pyri ? boxi nifani de;

N-cyano- N - (2- phenyl et @yl ) - 3= pyri di necar boxi ni dami de;

N-cyano- N -[ 2- (2-chl or ophenyl ) et hyl ] - 3- pyri di necar boxi m dam de;

N-cyano- N - wBerth t r oxyet hyl ) - 4- pyri di necar boxi mi dam de. so 6. A

N- cyangpyr i oirspeesaitd s Kyddgemitem ooaghivdmgaterepr esent ed by the fol |l owi ng fornul a
(1'l') which iRyemesentsitRéonedi ate for the production of the

pyri di necar boxi m dam de derivative represented by the formula (1) or an
acid adduct salt thereof according to any pne of clains 2-5; 96

w CN <, , al c§~~ =3l ) 40

AW t@&O0 if x wherei rep esentsp,a hydrogen atom or a
chlorine atom and R represents anjal roup having 1 to 46 8 carbon
atons. 7. A potassium channel activati Ré agent which contains as an

ef fective ingredient the pyridinecarbox- indande derivative represented
by the formula (I) or an acid adduct salt thereof according to any one of

\i’v'n?'crrl‘;:infaﬁf?pégen&n R iR diping "0 Foent cccording to claim

4 -~
“ ‘@ (RY), \q
’ /l;. \
| g,c0” N T OCH
45 or an alkyl group of 1 to 5 carbon atoms having a nitroxyl group, wherein R* represents an alkyl group
having 1 to 5 carbon atoms or an alkoxy group having 1 to 5 carbon atoms and b denotes an integer of

0-1,

R2 represents one or more members selected from the group consisting of an alky! group having 1 to &

carbon atoms, an aryl group, a nitroxyl group, an arylalkoxy group the alkoxy moiety of which having 1
&0 to 3 carbon atoms, a hydroxyl group and a hydrogen atom, and a denotes an integer of 1-3, provided

that when a is an integer of 2 or more, two or more R?'s may be the same or different members in the

aforementioned group,

R® represents
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pyri di necar boxi m dam de derivative represented by the formula (1), wherein o

X represents a hydrogen atom and s an al kyl group

carbon atons having a nltroxyl %é%ﬁ%@* EP O 388 523"“"”"'""'""'""l",
T U I T ¢ I e A Y IO L M SHCR2t wherein d denof'es®ant
integer of 1-3, or an acid a@iuct salt thereof 9. A hypot ensor which
contains as an effectj r‘ dient the pyrid I’bOXI _ 8de derivative
repre- 10 sent ed /i le formula (1) or a adduct her eof
according to any one aims 2-5, 10. e br R&cor ing ffor claimo,
whi ch gontains as an & tive ingredi ent the - di necar I dam de
derivative represented by the formula (1), wherein X represents a hydrogen
at om and R wiesireBE rdpssents arlekoy Imane mvepbens sdlocted flomcthe lgonp adnsisting lofian iyl group

ni troxyl grieuipg 10p SldarboClafoms, an di@xy\greupehaving 1de Sotatbon atoms,rencaydatkory grouBthand f
denot es an alkexegeisty of wiiichdhaviig 1 tor3 carbom atomis. a ditra gtous ah emind groe fin allylaming group

t her ap’eut i chavigetto Hparbomatoms, an @ryialkylanifo grourhtheriatisyl inecisty: of ihich heving 1 ol esrbon
cont ai ns asatems. &n falisyithio,groupchaving 1ite, §roadpre pteme: [acPiuproglivh grour heyioe i @heaton
derivative Pt ¥adiloaer %S%f“ W@“‘f@r%ﬂt%ﬂewf )0-% provigpddhat whes fRdagtessan integer ef RS f
accordi ng t@°’aﬁ'§f° &’r@’%f‘s %'I“%M hectheysame oy giffergnt F‘H’@P"&b@lﬂi"l @’%@é"ﬂ“e‘? gPUR he

treat rrent o |sc C he dj seases g to cl al 11 V\/n c contai ns
as an &f fec ofPYf n ?{gat‘éyfg? g@’g‘{" g‘? %’rﬁc t°'°"" e

- represent ed 5?7_3’ B k] rou atoms, s@' k¥l&n é'Bg @"’5" V&P ogen
g and R { L%ﬁ:ﬁ@ a%.d ,\1 e L%to s. AT d oxy
ni troxyl b\% 1-31% ﬁ’gé ctw%ﬂ) ihe am: -3 ms,
pevi phgr al s ‘Laga B et S ﬁg esﬁj
pyri di necar gg,gm é,\g{aoéepr esent eg e or an
aci d adduct salt thereof accor |ng to any one 35 of cI a| ns 2 5 14. An

anel i orant RfpyifiekdMbtRimidamide rdarafNe! & NanHeid Glathich Galt! ﬁersdf&b&&dl«% to\Mint 2, WRIEH B1 NS
as an ef f ecéae¢Rd irbr O GrdAP LorisiBiig BV thé ildMagabMpouhds dam de derivative
represgnt ed bw-dybe-N'-qa-aitxgetiyl)}R:pyndietaborimidamipy esent s a hy- drogen at om and
R represents arcyaiodyi(2,adidethyimbpyl)-2ipgridnecattiokiowamidens havi ng a ni troxyl group,
or an aci d 40 N-cyanceNidi2:2-trimathyliprogyty2epgridineddsboximiidamive] | or ant of cerebral

circul ation, \Wayefe-N-phingl-2ryridisscarhoxifidesddel ve i ngredi ent the pyridi necar box-
i m dam de der iNvriod-(4-mpthaxgpbany)@-pysidinepasbdxioridapiide; (1) or an acid adduct salt
ther eoP accor draygnorN-(emethyiheezyt) 2-pyiidinepasboximislamiglg; 16. An anel i orant of
cerebral ci r ciexpnod¥i-(ehombenziy2-pysidiapaarbpximidamiddii ch contai ns as an effective
i ngredi ent thMm%[ﬁ@tﬂﬂﬂ'?}wﬂym%%ﬁ%w%qu%present ed by the

formula (1), Y S“H% A Y?Z‘ﬁgdw ¥Ri9aig%h and R represents an
al kyl sgr oup o N-gazz-N'.g-%roxyaﬁ- aﬁqz-phenylethy {)-2-pyri nemq?mldgmg l{p, or an acid
- N-cyano-N'-(2-thienylmethyl)-2-pyridinecarboximidamide;

N-cyano-N'-(2-nitroxyethyl)-3-pyridinecarboximidamide;
N-cyano-N'-(3-nitroxypropyl)-3-pyridinecarboximidamide;
N-cyano-N'-(3,3-dimethylbutyl)-3-pyridinecarboximidamide;

40 N-cyano-N'-(4-methylphenyl)-3-pyridinecarboximidamide;
N-cyano-N'-benzyl-3-pyridinecarboximidamide;
N-cyano-N'-(4-methylbenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-(4-methoxybenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-(4-dimethylaminobenzyl)-3-pyridinecarboximidamide;

45 N-cyano-N'-[4-(trifluoromethyl)benzyl]-3-pyridinecarboximidamide;
N-cyano-N'-(4-chlorobenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-(4-nitrobenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-(3,4-dichlorobenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-[3,5-bis(trifluoromethyl)benzyl]-3-pyridinecarboximidamide;

50 N-cyano-N'-(3-benzyloxybenzyl)-3-pyridinecarboximidamide;
N-cyano-N'-(2-phenylethyl)-3-pyridinecarboximidamide;
N-cyano-N'-[2-(2-methoxyphenyl)ethyl]-3-pyridinecarboximidamide;
N-cyano-N'-[2-(2-chlorophenyl)ethyl}-3-pyridinecarboximidamide;
N-cyano-N'-{2-(4-chlorophenyl)ethyl}-3-pyridinecarboximidamide;

55 N-cyano-N'-[2-(4-benzylaminophenyl)ethyl}-3-pyridinecarboximidamide;
N-cyano-N'-[2-(4-nitrophenyl)-2-nitroxyethyl}-3-pyridinecarboximidamide;
N-cyano-N'-(3-phenylpropyl)-3-pyridinecarboximidamide;
N-cyano-N'-diphenylmethyl-3-pyridinecarboximidamide;
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aﬂducr:ﬂtj salt \mereof. 50 17. A therapeutic agent for the tr ,

. thronbosi s, I ch contains as an n redi ent the '

pyri di.necar boxi m dam de deri vati \&&gﬁ é%":ﬁ eg by the fornmul m [!"m"m&””m
acid adduct salt thereof according to any one of claims 2-5. 55 1& A
therapeutic aggiby, l@r(é-ilﬂlewlé?ﬁ)ﬁep?ﬁd@f:arWWWJ s according to claim 17,

whi ch cont ai ng. . é‘ﬁw)Wﬁ&QbQﬁme{,&ﬁ"cﬁyrl di necar boxi m dam de
derivative rep: r%fﬁ%ia-&b’he oy Pyidtheédrboximiamiae N X represents a hydrogen
atom and R rem@s&mszzmzy@d !%hﬂl?l@l!dﬁ)—@ﬁyn&mécﬁrb&uﬁiﬂdnbdﬂ‘l atons having a

ni troxyl grouN-cy@ro-Nul2-@@idiberd}idiiphengiettiyl] Bippidnetarbotibiamide;19. An ant ast hmat i c,
whi ch cont ai na-¢yanca-342,6-itrieihusg pyridine)Bchyaditecarbaxinpidamiddi necar boxi ni dani de
derivative renN-casN enittoxydting-4pyridinscabdximidamidean aci d adduct salt thereof
accordi ng to agyame-(Bhitraxdypopyh-4pyiisiineCeghoxipydamideiast hmat i ¢ according to claim
19, which contheeyaso-Niphenyl-efyidicacarbeximidagidali ent t he pyri di necar box- 6

i m damiede der iNeranos¥-(3.€gichiarehenzyb-4ipyri darn@rlfovmmemae(l) wherein X represents a
hydrogen at omNagwandRN'ri¢ mﬂ@nwz@#wnwwcagq% 1 to 5 carbon atons having
a nitroxyl grdhgyanco-Greenavieybenadidoyridiecs 21 A car boxi mi dani de
derivative reﬂ\"@@%’t‘é@f‘ﬂ'°{°ﬁ‘l9“¥'lﬂﬂ‘y'bﬁ\‘l’¥i i dL or an acid adduct salt
t her eof accord\f N-12-2p o ph rldmecarboxlml I

16 2-phenyl y m
BI )e §0~~9~~!§l~~% %82—(4—mtro enyl)— -mtrS{d 02
261 N-cyano- 1-methyl-2= phen |tro -4-py oxihiBhigs ent s 45 45
cyano-N- -mt.- 5231 Ivatl ve according to
l)- :

claim 21, whi ng of the follow ng

conpou ds N-i r?oo Encﬁl &ryﬂ&n‘?eﬂ&m%ﬁ@ ?rﬁl'gd(':ar boxi m dam de; 55
yano Hi tépynmﬁda{rb&rh\ﬂn} a&aéﬁbﬁtwbﬂ SHeac Métréhldﬁﬁiedeacoordmg to claim 2, which is

N-cyano- acidlifo iHEdroLp! chibistinkZds T GanbwaRy éofipbuhas: de;

N-cyano- N - (2-\ibyjah@Ny(Bhidsysthylrdpiridinseabbivdamidéan de;

N-cyano- N - ( 2-ypbapeNed-hirbuyetiylf 3pyadifeeabannmidanikm de;

25 N-cyano-N'-benzyl-3-pyridinecarboximidamide;
N-cyano-N'-(2-phenylethyl)-3-pyridinecarboximidamide;
N-cyano-N'-[2-(2-chlorophenyl)ethyl}-3-pyridinecarboximidamide;
N-cyano-N'-(2-nitroxyethyI)-4-pyridinecarboximidamide.

N\ so 6. A N-cyanopyridinecarboximidate compound represented by the following formula (I) which is an
intermediate for the production of the pyridinecarboximidamide derivative represented by the formula (1)
or an acid adduct salt thereof according to any one of claims 2-5;

36 CN
5 _

II . (II)
T
N

X

wherein X represents a hydrogen atom or a chiorine atom, and R’ represents an alky! group having 1 to
45 8 carbon atoms.

7. A potassium channel activating agent which contains as an effective ingredient the pyridinecarbox-
imidamide derivative represented by the formula (l) or an acid adduct salt thereof according to any one
of claims 2-5.
60
8. A potassium channel activating agent according to claim 7 which contains as an effective ingredient the
pyridinecarboximidamide derivative represented by the formula (1), wherein X represents a hydrogen
atom and R represents an alkyl group of 1 to 5 carbon atoms having a nitroxyl group, or

29
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-1 Cc L M S Ncyano-N -(2-1 thyl)-3-furancarboxim ILge
N-cyano- N - (2- phenyl et hyl ) - 3-f u#fn(géﬁ%;i%ydam' de; cﬂ“mﬂmliﬁl "III " |II|
N-cyano- N - (2-ni troxyet hyl)-2-thi ophenecar boxi m dam de; e oL s %
N- cyano- N - ( 2- phenyl et hyl ) - 2-t hi ophenecar boxi m dam de; 5

N-cyano- N - (2- phenyl et hyl ) - 3-t hi ophenecarfyoxN\m dam de;
N—cyano-N‘-(2-pheny|ethyl4cyanoQgQ?€ Yo, yi dam de; 3- Cyano-2-nethyl -1
-(2-ni troxyet hyl)isothi ourea. 23 LAGIIR cdntai ning as an effective

i ngregi ent the carboxi m dam de derivative Tepresented by the 10 formul a
(I") or an acid adduct salt thereof according to clains 21 or 22. 24. A
phar maceutwhesin ddeeqies antinteger df0+8, ari aniacig adductasalt Hérbadct | ve | ngredi ent the

car boxi m dam de derivative represented by the fornula (A) or an acid adduct
sal t t h& efohypatenser whictycantsing [as emrsflectivetingregiiont ty, pyrigigecaghpximigamide derivative repre-

pyri db neczaemedk bythel formulp( @ean agighaddust sait Hromgiaseasdingdy aprpre pHIEMF 25 1) or an
aci d adduct salt thereof according to any one of clains 2-5 for the

manuf ac A hygotereay; aceordg: tof claim Sy pwhiich jcpniainsas, i plegtive; igarediapt, the pyridingeabors o o
the pyri di 'W@'&'&Fﬁ&?‘i“’ﬂ#"&d?ﬁ’%?@"‘ﬂ% Y %tf?’m@'ar(%r{i'fh@?é‘n)f £qpresents  vdrogep atom anch Ry oy
aci d adduc'PPrasenis afalkyl giqup of 1tg, pachion atpms bpvina, 4 oI QIOUP.Bhe of ¢l aims 2-5 for

t he Mlnufacture of medicanent for decreasing bl ood pressure. 27. The use of
t he pyridi necarboxi m dami de derivativeep{pe4€dtled by the formula (1) or an
aci d adduct salt thereof accordi"g%to 3 e of clainms 2-5 for the
manuf act ure of medi cament for™T¥ et 25 i dchem c heart disease. 2&
Jbe q?e of the pyridi necarboxi m dam de vative represented by the
formula (1) or an acid adduct salt thereof according to any one of clains
2-5 for t hghefdin e denstbsd dnintSjer HEAICH 41a BéHotes B infofie? ot /BN orGh afi@ kddobetitdhereof.
circulatory failure. 30 9 29. The use of the pyridi necarboxi m dam de

deri vat i1y.ea nippipesic niged fbrythe heatmentnallisthdnhig hedrt disases] @hietd dantdinssaal dn bffeetive Of
accorsi ng ingredisny the pgridbcattiogimitamide Berfvative tdpesentad by At formala(l) omanchicid aduuct saftor

| Mpr ovenenteradf acoerdin todny one efelaimtsizén. 36 30. The use of the

pyri di necar boxi m dam de derivative represented by the formula (1) or an

aci d addecA thembeuti¢ hgeniforf thetreatment ofdschamnic heart giiseases aceerdingity cfaing 11, which paatains

manuf act uras of efiestivecingredient fther pyridinenarbeximidenide iderivatiye yprresenied byHbe ferpuly ).t he
\ayT i dionecawheesin Xrepeeaentscs bidropenaateny and R represesteran @lkiharqup &f t 9rRarban gtoms pavingn

aci d adduc? nitsexylgroup, or an pgigbaddugt saltdeamolii ng to any one of claims 2-5 for the
manuf acture of nedi cament for treatpent of asthma. 32. }h§ use Qqf t%e

car hox Pl ol RO oo érf#Ego;gy"st ﬁe?"fﬁgggfgwg okl oo
adduct sal 'f“'dgp‘“lgf:?g vatlye Lqpreseiest QY dhe fpunuts (il o agid 2 Yipregipcrarding tp any one

_rralnufazictur‘gc I canent for ‘decreasing bl ood pressure.

14. An ameliorant of peripheral circulation according to claim 13, which contains as an effective ingredient
the pyridinecarboximidamide derivative represented by the formula (I), wherein X represents a hy-
drogen atom and R represents an alkyl group of 1 to 5 carbon atoms having a nitroxyl group, or an acid

40 adduct salt thereof.

15. An ameliorant of cerebral circulation, which contains as an effective ingredient the pyridinecarbox-
imidamide derivative represented by the formula (I) or an acid adduct salt thereof according to any one
of claims 2-5. '

16. An ameliorant of cerebral circulation according to claim 18, which contains as an effective ingredient
the pyridinecarboximidamide derivative represented by the formula (I), wherein X represents a hy-
drogen atom and R represents an alky! group of 1 to 5 carbon atoms having a nitroxyl group, or an acid
adduct salt thereof.

50

17. A therapeutic agent for the treatment of thrombosis, which contains as an effective ingredient the
pyridinecarboximidamide derivative represented by the formula (I) or an acid adduct salt thereof
according to any one of claims 2-5.

55 18. A therapeutic agent for the treatment of thrombosis according to claim 17, which contains as an
effective ingredient the pyridinecarboximidamide derivative represented by the formula (I), wherein X
represents a hydrogen atom and R represents an alkyl group of 1 to 5 carbon atoms having a nitroxyl
group, or an acid adduct salt thereof.
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45 33. A process for producing a pyridi necarboxi m dam de deriyv t ““‘\‘“\“\
represented by the fornula (I) ac ' any one of clai m‘j“‘
characterized in that the conpoun@%gbélg%éeﬁ} ed by the foll \ l'as  *
(I''1) is reacted with an al cohol and sodi um hydride or a sodi um al koxi de to

from t he 46 ORPQHAGhRE viHRANCoRiEing Yis Tah Siibctld Mgfothbnt tRY ByHldmedalddimiduiae eiivative
reacted wt pﬁ%ﬁ@%dﬁfdrﬁul@(lmm &did &l bditQikbredt adabiding {3-afty Shetod clbimis @35S 0 t he
N- cyanopyri di necar boxi m dat e conpound represented by the formula (I1)

accor di NGp! fn Ght@krMalic acdbrdig td Gaiv BI8CHIRG ddhisins hdan effettive ingtedipatLthel pyridipecatbent ed
by thesf or mulidamideldefivativehiepresentelR bia alss fofriilas ) Tehenetra i romesoats adhyfiiogrmdatorm anch B
formul a (1) rep@ssntschin Rlyligioup biali tns 2arbérbatdh@having EMraXyIBBP.GP 8n &iid adduct salt thereof.
111111 1 211121 I ! * 5 N CN NH 10 11<

t G- 0-se 21. A carboximidamide derivative represented |bV)thq<foIMing/(iQ5mglp " »r préﬂqiq;gqgﬁqt@hmereof
hydr ogen at esterding to aidith &r i ne atom and R represents an al kyl group having 1
to 10 warbon atons. PatentansprUche 20 1. Carboxi m dam d-Derivat der

al i genei nen Fornel (A) oder ein Wreaddi tionssal z davon: ~CN 25 it

(A) 30 worin B 35 N _ 3
N~~~ 40 bedeutet, worin X ein Wasserstoffatom ein Chloratom
45 N 50 L KT NC H 56 oder HaC S- (fégeutet; und R'
in denf’Falle, in dem Bal03 .
——-C — N e— RI'
- H
—/ 20 wherein X" represents
8
~
25 ~ [ ’
N
N
l ’ 7 r Sy ?
8 0 N
o 36
w
d NC

or HsC-S-, and R" represents

or NONOZ' .

22, A carboximidamide derivative according to claim 21, which is selected from the group consisting of the
following compounds: :
N-cyano-N'-(2-nitroxysethyl)-3-quinolinecarboximidamide;

6§65 N-cyano-N'-(2-phenylethyl)-3-quinolinecarboximidamide;
N-cyano-N'-(2-nitroxyethyl)pyrazinecarboximidamide;
N-cyano-N'-(2-nitroxyethyl)-2-furancarboximidamide;
N-cyano-N'-(2-phenylethyl)-2-furancarboximidamide;
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EP O 388 52 Bi 1111111112111 NBITITITITIT *

L M S * bedeutet, worin X ei ffatom odor ein :
-R oder 10 * -1--- " R %mg’#ﬁép worin RI eine Aﬁmmmﬂﬂm”mll”“l
1 bis 10 Kohl enst of f at onen, K2

3Cs N-cyano-N'- -t@tﬂ)xyethyl)-s-furancarboxum|dam|de, ~~~~~~~ (R4- 13C0

% @3 25 odeNc%,igqq Vi iRBRurdhcdrbokimfdatide; Kohl enst of fat omen mit einer

Ni t roxyl gr upp®-dysHda L= uoxymbs-u-tmh&bmoﬁlnm%aswpe mt 1 bis 5

Kohl enst of f at aEggahoNLEEphehyEHYI)-AliHicplangéaidimidainide; 1 bi s 5 Kohl enst of f at omen und
b O oder 1 bedeyiRN-(GPhedicip-atmsphenstiitofifiiardias;t r et er der G uppe bedeutet,

di e aus el ner NAlylnipNH2-HhBeylethyl)-4-8{anobenzenétatboximiiamsidds  Kohl enst of f at omen, ei ner
Aryl gruppe, eBiOyanotdratiyk-{2enittopyethyl)isothioareaAr y| al koxygr uppe, deren Al koxyr est

1 bis 3 Kohl enstoffatome aufwei st, einer Hydroxyl gruppe und ei nem

Wasser st @.f Ahynotehens centriningzes e eflectjveringreditnhithe gayboximidamide JletivativoLrensesented by ther
MaBgalre, daPmuadiier an acidaddyshspitdheranhaccarding 1o cleims21 gud2ber i st, zwei oder
mehrere der Reste R2 gl ei che odor verschi edene Vertreter der oben erw-hnten
Gruppe d 2f-sh @pqr@ﬁcegg:ﬁlngrﬁparqypm containingcaspany effectiya gnatedian the carboximidamide denvatlve

_S)  oder ™eresented by, famyiss(A) praR goig adduct salhtherp a‘i?é?"t"ﬂé‘i dmder G uppe

bedeut et aus e| ner AI mt 1 bis 5 Ko fatomen e| n
Al k ygding Eﬁvﬁi’%‘{? ‘faB ppre %‘?V‘? ﬁgé% i
A kgigrérestd;? §°°3f Gl ameom el et oy

A‘m/nogruppe ner Al kyl am no- 46 gruppe mt 1 bi s 5 Kohl enstoffatorren,

i et e o R

Per f | uor al Kot {,,gppe enstof atorren o or el nem Hal ogénat om
best eht, und C elne ganze Zahl von O bis 5 bedeutet, mt der MaSgabe, daB,

wenn ¢ ei2NeTHeAUS 6% tl?@ﬁ%u_iﬁé%ﬂrb&uﬁl@@ﬁiddj&ﬁm reﬁ?&!éﬁibﬂ B) the ¥flila @dﬁin deRhadUcEsalrest e
R5 gl ei che wméelest acedrdinghiocahynéhe R Irddin®i 26 fohethe Qlem¥achiirsVah iieQiBantent! P Qrestmemt &l | en
konnerngs undisdRémicihBarCiitsgada0 Falle, in dem B 55 104 S owC t St BO
10 odor H3C-S- bedeutet,
28. The use of the pyndmecarboxlmldamude derivative represented by the formula (I) or an acid adduct salt
thereof according to any one of claims 2-5 for the manufacture of medicament for treatment of
peripheral circulatory failure.

29. The use of the pyridinecarboximidamide derivative represented by the formula (I) or an acid adduct salt
thereof according to any one of claims 2-5 for the manufacture of medicament for improvement of
cerebral circufation.

~ 35 30. The use of the pyridinecarboximidamide derivative represented by the formula (I) or an acid adduct salt
o thereof according to any one of claims 2-5 for the manufacture of medicament for treatment of
thrombosis.

31. The use of the pyridinecarboximidamide derivative represented by the formula () or an acid adduct sait
40 thereof according to any one of claims 2-5 for the manufacture of medicament for treatment of asthma.

32. The use of the carboximidamide derivative represented by the formula (I') or an acid adduct salt thereof
according to any one of claim 21 or 22 for the manufacture of medicament for decreasing blood
pressure.

33. A process for producing a pyridinecarboximidamide derivative represented by the formula (f) according
to any one of claims 2-5 characterized in that the compound represented by the following formula (flf)
is reacted with an alcohol and sodium hydride or a sodium alkoxide to from the compound represented
by the following formula (IV), which is reacted with cyanamide in a buffer solution at pH 5.0-6.0 to form

50 the N-cyanopyridinecarboximidate compound represented by the formula (ll) according to claim 6,
which is reacted with the amine compound represented by the formula NHz2-R, wherein R has the same
meanmgs as defined in the formula (f) according to claim 2:
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| 15 1 odor o _ O O0NO2 20 bedeutet. 2.
rcadart onsoal 2 tavon geme aegsasRyoLTel (1) ote I llllll Illll lllll I llll

11(Z) 95 wonn X ei n Wasser st of f at om oder ein Chl orat om bedeuf et ¢ - ddet
40 45 2 bedeutet, wobel
R eine Al kyl gruppe mt 10 Kohl enst of f at onen, 50 x~~coc 55~~~~~~~~ tC

i s 5 Kohl enstoffatonmen mt oiner
Ni t roxyl gruppe bedout et RW ei ne 105 EP 0388 528 131I) _
| Al kylsgruppe nit 1 bi¥“5 hl enst of f at onen oder ei ne Al koxygruppe mt 1
bis 5 Kohl enstoffatonen und b O oder 1 bedeuten, R2 einen odor nehrere
Vertreter aus der G uppe bedeutet, die aus einer Al kylgruppe mit 1 bis 5
Kohl enst of f at onmen, einer Arylgrupgle, einer N troxyl gruppe, einer
Aryl al koxygruppe, deren Al kQxyre 15 bi s 3 Kohl enst of f at one
aufwei ¢, einer Hydroxyl ux ei nem WAasser st of fat om besteht, und a
ei ne ganze Zahl von 1 big 3 o &l wd gder MaSgabe, dgBVyenn a eine
ganze Zahl von 2 oder darfaber Jl st, zwei odor nehr Reste R2 gl ei che odor
verschi edene Vertreter der &W hnten G uppe bedeuten, 10

' R3

C - —_
der G uppe q" ﬂ?(d I presaptg zl cﬁ(l)]gteeOtﬁtgrrnVégF %?rﬁg) atSih nﬁﬁ Rog%sem; 3 thﬂ thﬁﬂ h{vﬁlﬁ grto aus

Kehl enst of f a 8ﬁén elner Al koxygruppe mt 1 bIS 5 Kohl enst of f at onen, ei ner
Aryl al koxpgh nederen Al koxyrest 1 bis 3 Kohl enst of f at one aufmelst,

el ner trogrupﬁe ei ner Am nogruppe, einer Al kylam nogruppe mt 1 bis 5
Kohl enst 04.f aaidRMidaibiDefivat ey higbrksiheRFoitfdD(AY6dEein SRUrdaaditdnbedlziddh: 1 bis 3 v-'
20 Kohl enst of f at ome aufwei st, einer Al kylthiogruppe mt 1 bis 5

Kohl enst of f at onen, ei ner Perf Iu/ore*kyl grup-

OCH3 oder eine Al kyl grupge

25

" (A)
H
N 30
worin B
P
- 35
: g -
Nz
X N
40 bedeutet, worin X ein Wasserstoffatom, ein Chloratom,
48 [s] [°][ 1
45 3 -~ ! I l ’ l ’ J ’
N Ng
P _ N
O
s0 - . l
) ~ '
\. o 52 e
55 oder HsC-S- bedeutet; und R™ in dem Falle, in dem B
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pe mit 1 bis 5 Kohlenstoffatomen oder ei nem Hal ogenat om best :
- ganze Zahl von 0 bis 5 bedeutet E Esad'fia Bgabe, daB, wenn IEB‘U ﬁmm Hglﬂm
Zahl von 2 oder dar Qber bedeutot; zwei  odor mehrere der Res

odor unterschiedliche Vertreter der oben erwahnten G uppe darstollen
konnen. 25 3. Pyridincarboxi m dam d-Derivat oder Saureadditionssalz davon
gemAB Anspruch 2, wobei in R der For ) die Al kylgruppe 5 bis 8

Kohl enst of f at ome aufwei st und di e Al kylgr e mt einer Nitroxyl- gruppe 1
bi s 3 Kohl enst of fatone aufweist; in Ji kyl gruppe 1 bis 3

Kohl enst of f at ome aufweist; in RWdig I*gr uppe 1 bis 3 Kohl enst of f at one
aufwei st und di e Al koxygruppe 1 bis 3 Kohl enstoffatone ' 30

aufweist; in R5 die Al kylgruppe und die Al koxygruppe jeweils 1 bis 3

Kohl enst oftiedeutateworinX einiWasserstaffatom atienginrGhiprataeist, Al kyl am nogruppe 1 bis 3

Kohl enst of-Rhedsrre auf wei st, der Al kylrest der Al kylthiogruppe 1 bis 3

Kohl efst of f at ome auf wei st und der Al kyI rest der Perfluoral kyl gruppe 1 bis 3

Kohl enst of f at one aufwei st; und c e an e Zahl von O bis 2 bedeutet. 35
4. Pyridin arboxim dam d- Deri vat fdi ti onssal z davon gemAB
Anspruch 2, ausgew hit aus der Gru d| e aus den fol genden Ver bi ndungen
best eht : N-Q/an N -(2-nitroxyet hyl ) r| i ncar boxi m dam d;

N-Q/a{ﬁ N - (2, 2-di met hyl propyl ) - 2- py c r&oxi m dami d; N-Cyan-N - (1

-_ 2, 2tr|rrethylpropyl) 2- pyrldlncarbOX|mdamd 40
N“Oyan- N RY &ie i it To36 K6hlenstoftatomen,

N- Cyan- N %E vﬁﬁ?(ypfleny pf)yrl di ncar b%‘m mog‘ae& d;

N\ Cyap- N - (4-nmet hyl benzyl ) - 2 pyr i di ncar boxi m dam g

N- Cyan- N - (4-chl or benzyl oy {R&) 51car boxi m damye”
N-Cyan-N -[4-(trifl uQLoy
N-Cyan- N -[ 2-(4-net hyl phe et hyl] - 2'pyr|d|

N- Cyan- N -[ 2- (4-chl or phenyt™et hyl ] - 2- pyri dﬁnggr bospm dam

N-Cyas- N - (2-hydroxy-1 -nothyl -2-phenyl et hyl)-2-pyridi ncar bOXI m dami d;
N-Cyan- N - (2-thi enyl net hyl ) -2-pyridi ncar boxi m dam d;

N- Cyan- N -qder einet Alkyigpuppé yit)1- t@@meuwfwmmmtwmmw@ylg@we bedeutet, wobei R* eine
N- Cyan- N - Aliggmippe mym@m hjengoffatpmien] peee ainesdkoXMONARA Mt 1 bis 5 Kohlenstoffatomen und
N- Cyan- N -1 8 oder dlh@é&" n des, meprerecioriteler 5?5)@’4@@18?1496?9* die aus einer Alkylgruppe

\N,/Q/a‘iﬁ N - QJ ,{a&ﬁl 93,_ F M’gﬁ@aq, l?lﬂ?' Wr%lﬂ{uepe, einer Arylalkoxygruppe, deren
N- Cyan- N - aner Hydroxylgruppe und einem Wasserstoffatom

Vi 1 i ahe, daf; wenn a eine ganze Zahl von 2
ﬁggﬂ m d&r&? bF:? og {%% 09!? Fﬁd%;{ %schledene Vertroter der oben
N q/an N - '8155'2 )’"d 5' 8T NC4r boxi ni dani d;

_,N-(,ya -N -[4- (trlfluorrrethégghl;enzyl] 3-pyridi ncarbOX|mdamd S

W Cyan- N - (4-chlor ri di ncar boxi 1 d; 106 \l/

—_— | , —8=— oder u

hat, wobei R® einen oder mehrere Vertreter der Gruppe bedeutet, die aus einer Alkylgruppe mit 1 bis 5
Kohlenstoffatomen, einer Alkoxygruppe mit 1 bis 5 Kohlenstoffatomen, einer Arylalkoxygruppe, deren
Alkoxyrest 1 bis 3 Kohlenstoffatome aufweist, einer Nitrogruppe, einer Aminogruppe, einer Alkylamino-
45 gruppe mit 1 bis 5 Kohlenstoffatomen, einer Arylalkylaminogruppe, deren Alkylrest 1 bis 3 Kohlenstoff-
atome aufweist, einer Alkyithiogruppe mit 1 bis 5 Kohlenstoffatomen, einer Perfluoralkylgruppe mit 1 bis
5 Kohlenstoffatomen oder einem Halogenatom besteht, und c eine ganze Zahl von 0 bis 5 bedeutet, mit
der MaBgabe, daB, wenn ¢ eine ganze Zahl von 2 oder darliber bedeutet, zwei oder mehrere Reste R°®
gleiche oder verschiedene Vertreter der oben erwihnten Gruppe darstellen kdnnen; und R™ in dem
50 Falle, in dem B
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e

; * C L S N-Cyan-N -(4-nitrobenzyl)-3-pyridincarboxi m daoi, dx -
-N-Cyan- N - (3, 4-di chl orbenzyl)-3-p Biod%q_?a?qxi m dam d; A@W“\‘““‘““‘\‘“\“\
N: Cyan-N -[3,5-bis(trifl uormethyl% enzylT-3-pyri di ncar boxi m A

N- Cyan- N - ( 3-benzyl oxybenzyl ) - 3-pyri di ncar boxi mi dam d; . 5

N- Cyan- N - (2- phenyl et hyl ) - 3- pyri di ncar boxi m dam d;

N-Cyan-N -[2-(2-nmrth phenyl ) et Byl ]; 3- pyri dd Qcar boxi pa v
N-Cyan-N -[2-(2 Y1) etffyl | -3$- pyri ¢f ncafpoxi m gam

N-Cyan-N -[2-(4 ) etyl ] -8- pyri dj ncafjpoxi m gam

N- Cyan-sN - [ 2- (4 ophe hyi?] - i rlcar Boxg i ;¢ TO
N-Cyan-N -[2-(4-nitrophenyl)-2-nitroxyethyl]-3-pyridincarboxi mdam d;
N- Cyan-N - ( 3- pheﬁyl propyl ) - 3- pypsdi ncar boxi m dami d;

N- Cyan- N -di ph hyl - 3- py ar boxi m dami d;

N-Cyan- N - (1, 2§di plhknyl et hyl) i di ncar boxi m dam d;

N- CyanaN - (2, 21di phenyl et hyl ' i di ncar boxi m dam d; 15
N- Cyan- N - (3, 3™digotfenyl pr di€@l ) - 3- pyri di ncar boxi m dami d;

N- Cyan- N - (2- benzyl oxy- 2- phenyl et hyl ) - 3- pyri di ncar boxi-mi dam d; j >
N-Cyan- N -[2-(3, 4-di benzyl oxyphenyl ) et hyl]-3-pyridi ncar boxi m dam d;
N-Cyan-N - Sldé'fsg'-sdf’?f’é't' Xypyridin)-3-pyridincarboxi m dam d;

N- Cyan-"N - (2-ni troxyet hyl ) -4-pyri di ncar boxi m dami d; 20

N-Cyan- N - (3-nitroxypropyl)-4pyrig S i
Ne€yan- N - phenyl - 4- pyri di ncar boxi
N- Cyan-N - (3, 4-di chl or benzyl|
N Cyan-,N - (4- nmet hyl t hi oberfzy p
N Cyan- N - (3-benzyl oxybenzyl ) - 4- pyri di ncar boxi m dam d; 26

N- Cyan- N - [ Jsefiéltgth! or phenyl ) et hyl ] - 4- pyri di ncar boxi mi dam d; N

- Cyan- N - E2- (et hoxyphenyl ) et hyl ] - 4- pyri di ncar boxi ndam d;

N- Cyan- N 2 ZpyalifdaibokifidafitiDelivat derfgigéndemn Earmblo@)i otled SHidreldditionssalz davon gem#B An-

N- Cyan-aN - [ Zspfuéh i t r ophenyl ) - 2- ni t r oxyet hyl j - 4- pyri di ncar boxi m dam d;
N-Cyan-N -[1

-nmet hyl - 2- (4-ni trophenyl ) -2-ni troxyet hyl 1- 4- pyri di ncar boxi m dam d; 30

N- Cyan-N - (2-nitroxyethyl)-3-(6-chl rgﬂi di n) car boxi m dami d;

N- Cyan- N - (2- phenyl et hyl ) - 3- (6- chjor pyri di n) car boxi mi dam d. 5.

Ryri di mear boxi m dam d- Deri v odeI Sl ureaddi ti onssal z davok®lyenaB Anspr uch
2, ausgewahlt aus der G uppe” Wi e 'aus den fol genden Verbi ndungen best eht:
3a N Cyan-N - (2-nityox ¢l 3= R @y Rdi ncar boxi m dam d;

N- Cyan- N - (2-nitroxyet hyl ridi nc® boxi m dam d;

N- Cyan- N - benzyl - 3- pyri & ncafboxi m dam d;

N- Cyan-R - (2- phenyl et hyl ) - 3- pyri di ncar boxi mi dami d;

NCyan- N - ( Zﬁé"%hl or phenyl ) et hyl j - 3- pyri di ncar boxi m dam d; 40

N yan- N - ( 25 G oyt bagt ofbloidiebagt! m dani d. 6

N- Cyanpyr i di RearggXx! m dat - Ver Di n(?ung der folgenden Fornel (11) als

Zw schepgprodukt bei der Herstel -

bedeutet, wobei
R! eine Alkyigruppe mit 1 bis 10 Kohlenstoffatomen,

™ L
, T

oder eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen mit einer Nitroxylgruppe bedeutet, wobei R* eine

50
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| ung des durch di e Fornel (I) W eder gogebenen

YT Do bosL o Dent Y 0 g g 1 v as“ssa\m\w\\\l\l\\\“\. '

Wasser st of f at om odor ein Chloratomund R eine Al kylgruppe mt 1°bi s 8

Kohl enst of Klﬂﬁ%ﬂlppm hsgls RBIﬁ‘éﬁstofia%?nen od#'gmg Aﬁ&ﬁﬂrﬁgp% 1 bis 5 Kohlenstoffatomen und
[T 11111 1@ oder 1DKdeutéh,er ungsmttel ftr Kaliunkanal e, enthaltend das

Pyri di ncar kodingdi 6o imdhrbie N'Vertidtof) @iEder FEippe | beddulet, ik Bustdindr AkgRpsdinit Hass sal z
davon genafbhidhsisHaorien, ehBSAyIGraps, dndd iNRrokylgilppe,Winek ArgiaRdky (e AdurkncAlkoxyrést 1

Akt i vé er unigs srikbhienktoffatameléatwieist)kinen tHydroxyigrdppe ditdsinomOotasserstafiatolnctettem,cind asine
Pyri di ncar ¢eoze Zahdani disBeedantst, niit der MaBggtideB wean areihe gahle, Zahiomwon R odér darfiber ist,
Wasser et of {wst asier metul RBSts Rgleighe logr yereghijsdeneiVertrétetdes eryiritdn| Grvnpe bédeatemmen i t
ei ner Nitroxyl gruppe oder 10 CH2
wonn d ei ne ganze Zahl von 1 pls 3 ist, bedeuten, oder ein

Sl ur @8ddi ti onssal z davgp al éRWe¢ ksanen Best andj-e 15 9 ]

Bl ut dr ucksenkgndes M das al s wi rksanen ¢st§1dta das

Pyri di ncar boxy m dass¢ at gemAB, FOT T8 odoy 8FRTS| ur elddi f\ onssal z
. Blutdruc ndes

M tteI gerrAS Anspruch 9, das als wirksanen Bestandteil das

davon gemAB ei nem der \Amsprl che 2 b| s 5 enthil
Pyrl I ncar emen r\ert%tler g&\sn& %r IéL I I n
Vasser st of iy ﬁ’.e 3 °§§£ e A0 e Bl a0 e Eg?% :

el

ei’ner Nit rﬁB( hlenstoffatome einer Nitr gruppe, emer A
worin e e Nauim i Eneiotalome autve ?5 dﬁﬁa 19 & ein
Saur egddi t kdpieh mdamast%%emkynﬁa rlippe tmit 11bls ﬁ&ﬁi& bﬁ%li\@rsp u Rl di e
Behand! ungpe/if 1 bt G@hbstoRbmdieddéesi hﬁﬁﬂﬁg&%ﬁm@@ﬁ HS oMo igkfd mv&e&%@a dteil

das Pyri di paeutdlOomit dbrdmadgebeass, Wadn € ex& Gariz6 1ZaR | vok 12) oderdgtirobel Pedeutet, zwei oder
Saur eaddi t iéhifié dbrZRe3R\VRS NgldichgioberQintdRBRisHRthe ABABIelIGd dbeh diwaEhnfen @AIpPS darsteidh 12.
Ther apeut i aheds M ttel zur . Behandl ung von ischi m schen Herzerkrankungen
gemaBsAnspruch 11, das als wrksamen Bestandtsil das

Pyri di n@ar Byvidincarkhgsimiddmibderivat bdey ciiddBadditionsedlz (dvpn govok8 Anspruch R, WdtesarR' der

st of f at om Eamiel /) dierfdkylaiuppd § bis Boléohlenstoffatotnp aufeistaintl diesAlkyighupbe mitreinet Nitratyler

Ni t roxyl grarppe 12 Kehianstofisthme aytwaistSin P aliciiikvidrupne 3 His8 Krhieostofietomp apfweistsip 13
Di e peri ph@fde blbv'@fhmedthmg Kohianstefiatameraytweist\and dig Alkopygsupge 4 bigi & Kahlensieffatome
Be'st afdbt i duweisl oG digAllkdlgripre,und die AlkaRiopPPienejiat lepgpfigiome @pfpeispicder oj n
Saur eaddi th?'fg% ApzAlkylamingg ag%ﬂhﬂBb'%?r’@W‘P’H@Fa erpAlkyirest dercAlkyjihiggruppe 1

bis 3 Kohlenstoffatome eist und der Alkylrest der Perfluoralkylgruppe 1 bls 3 Kohlenstoffatome
aufweist; und c eine ganze Zahl von 0 bis 2 bedeutet.

35 4. Pyridin arboximidamid-Derivat oder SAureadditionssalz davon gem#B Anspruch 2, ausgewhit aus der
N, Gruppe, die aus den folgenden Verbindungen besteht:
N-Cyan-N'-(2-nitroxyethyl)-2-pyridincarboximidamid;
N-Cyan-N'-(2,2-dimethylpropyl)-2-pyridincarboximidamid;
N-Cyan-NI-(1,2,2-trimethylpropyl)-2-pyridincarboximidamid;

40 N-Cyan-N'-phenyl-2-pyridincarboximidamid;
N-Cyan-N'-(4-methoxyphenyl)-2-pyridincarboximidamid;
N-Cyan-N'-(4-methylbenzyl)-2-pyridincarboximidamid;
N-Cyan-N'-(4-chlorbenzyl)-2-pyridincarboximidamid;
N-Cyan-N'-[4-(trifluormethyli)benzyl]-2-pyridincarboximidamid;

45 N-Cyan-N'-[2-(4-methylphenyl)ethyl}-2-pyridincarboximidamid:
N-Cyan-N'-[2-(4-chlorphenyl)ethyl]-2-pyridincarbosimidamid;
N-Cyan-N'-(2-hydroxy-1-methyl-2-phenylethyl)-2-pyridincarboximidamid;
N-Cyan-N'-(2-thienylmethyl)-2-pyridincarboximidamid;
N-Cyan-N'-(2-nitroxyethyl)-3-pyridincarboximidamid;

50 N-Cyan-N'-(3-nitroxypropyl)-3-pyridincarboximidamid;
N-Cyan-N'-(3,3-dimethylbutyl)-3-pyridincarboximidamid;
N-Cyan-N'-(4-methylphenyl)-3-pyridincarboximidamid;
N-Cyan-N'-benzyl-3-pyridincarboximidamid;
N-Cyan-N'-(4-methylbenzyl)-3-pyridincarbimidamid;

55 N-Cyan-N'-(4-methoxybenzyl)-3-pyridincarboximidamid;
N-Cyan-N'-(4-dimethylaminobenzyl)-3-pyridincarboximidamid;
N-Cyan-N'-[4-(trifluormethyl)benzyl]-3-pyridincarboximidamid;
N-Cyan-N'-(4-chlorbenzyl)-3-pyridincarboximidamid;
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45 14. Di e periphere Durchbl utung verbesserndes Mttel em B A Ans

das als wirksanen Bestandbtil das @@%mpom m dami d- Der| &l“;ai mm“\
Formel (1), worn X ein WAsserstoff ei ne Al kyl grupp

Kohl enst of fat omen mit el ner Nitroxyl gruppe bedeuten, oder éin”

Sl ur eaddi ti onsn.gahR- mmﬁbnmtstﬁh&mcaé&mﬂémd Die cerebral e Durchbl ut ung
ver besserndes M.¢gyaf-3 4- @moﬁm,aﬁdtbll das Pyri di ncarboxim -
dami d- Deri vat m&ih fG@rbr&mmuér ABHzyIRS-yridintdnarliainigpnssal z davon genvB
ei nem der Ans pINSJar-N2(3Dbizylbxybeiz{iRd-byridinéarbokinariay ebr al e Dur chbl ut ung

ver besser ndes M-¢yasN'-@pranBleipPpyidicaltoximidamidal S W r ksamen Bestandteil 55
das Pyri di ncar InsGyan-Nu2@-alethixyphemil)etiyiFgyiidihcarbodiidérhid;, worm X ein

Wasser st of f at om-Cyani¥*-[2-(2chingphdbyiisthydir-a-gypdinaaiboxilidéonid; 5 Kohl enst of f at onen mi t
ei ner Nitroxyl gkCyepd'-2dtichidrmhanyl)ethidl3-myridind@doxinidaiuidit i ons- sal z davon enth~lt.
108 17. TheMe@yaorNI-dhbanzidninophenyliethyiiif-pyr@inbedpodimidagpidy on Thr onbosen, das
al s wi rksanen BeGraptiRd4-pitraphenyipgnitreiypthdF-hryidindatbaxiinidamidy | vat genaB For nel
(1) oder e| n S&iﬁ@ﬁr&d@ﬂw‘?@aﬂ Rysdingarbgeémidemidi nem der AnsprUche 2 bis 5

enthlit. %ﬂ%‘*ﬂ'ﬂ"@#’bWﬁvdaﬂl"e Behandl ung von Thronbosen
gemaB Anspruch N_'LG?V*‘“ Ea@ 2phenyjothils 3 Rridinggeon i | das

Pyri di ncar boxi (2 X th ‘E‘d ': worin X ein Wasserstoffatom
und R effne Al k _ enz )' ypg arﬁ 'g’t me mt einer

Ni t roxyl gr uppe 8

19 Anti ast hmaty g: nzg%xg&

Pyri di ncar boxi rn AN

"§x| (71 davon enthalt. 10

-p i'bdmc
o er e| n Saur eaddi ti onssal z

dayon ggnaB ei mﬁépag.ﬁ (3‘%%;% lﬁ,e,,_ ri h&, x,,gm a.l t. 20. Antiasthmati kum genaB

Anspr uch 19, dagcyah-N-pHehyi-ad Infdae! | das Pyri di ncar boxi ni dani d-

Derivat gemaB hogyaRN: @h)d.chmgﬁzw.xpﬁ;dmcamﬁ.mﬂdof fatomund R ei ne

Al kyl gruppe m tN-GyaR-NS(4 el itiobbrzlipa-pyridthEarboximidainEN Nt ei ner Nitroxyl gruppe

bedeut en, oder NeCyan-Na@iemgdkybbr2ip&pyridincheboimidamianal t. 21.

Car boxum dam d-Negyah-WajR-(gehtriberyl)sth)4-fytidincamothidemits Saur eaddi ti onssal z davon

gemaB Anspr uch Nl-Cyadn-N'-[ZpdefhOxyphenyl)ethyl}-4-pyridincarboximdamid; N X" C-N - R'

25 worn X' 30 N-Cyan-NN2Z-pBenglthinsthiiBEpyBidincabosimidamids 1  odor ONO2.

50 bedeut en. 2XN-CyaaNbigx4-nifraphenyt-2D&oiyethyll-grwiditcahedgmidearci; 21, ausgewAhlt aus

der Gruppe, di &-Gyan-NHidmethyl-2y@milrophenyl)-2-nitroxyethyll-4-pyridincarboximidamid;

N 30 N-Cyan-N'-(2-nitroxyethyl)-3-(6-chlorpyridin)carboximidamid;
N-Cyan-N'-(2-phenylethyl)-3-(6-chlorpyridin)carboximidamid.

Q

B. Pyridincarboximidamid-Derivat oder SZureadditionssalz davon gem#B Anspruch 2, ausgewshit aus der
Gruppe, die aus den folgenden Verbindungen besteht:
35 N-Cyan-N'-(2-nitroxyethyl)-2-pyridincarboximidamid;
N N-Cyan-N'-(2-nitroxyethyl)-3-pyridincarboximidamid;
N-Cyan-N'-benzyi-3-pyridincarboximidamid;
N-Cyan-N'-(2-phenylethyl)-3-pyridincarboximidamid;
N-Cyan-N'-[2-(chlorphenyl)ethyl]-3-pyridincarboximidamid;
40 N-Cyan-N'-(2-nitroxyethyl)-4-pyridincarboximidamid.

6. N-Cyanpyridincarboximidat-Verbindung der folgenden Formel (ll) als Zwischenprodukt bei der Herstel-
lung des durch die Formel (I} wiedergegebenen Pyridincarboximidamid-Derivats oder eines Séureaddi-
tionssalzes davon gemé#B einem der Ansprliche 2 bis 5:

45
CN

N

i (IX
50 < 'l )

<~ ] €—0—x
7 N7

55 worin X ein Wasserstoffatom oder ein Chloratom und R’ eine Alkylgruppe mit 1 bis 8 Kohlenstoffato-

men bedesuten.
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Ver bi ndungen besteht: 55

N0 phenyi othyl) 25 chi hol 1 o <o Bl BART T o O \\II\lI\ \\\I\\ Ill\\ \\l\l I \lI\

N- Cyan-N - (2-nitroxyet hyl) pyrazi ncar boxi m dani d;
N-Cyan- Iy - r flﬁrgsf Xleﬁ)pﬁtm%angfdr Siitafiéria Odals P @ﬁﬂaﬂoxlﬁiggmd-Delﬁaggna%Serﬁa&I) Bl

SRR I | addition ldavon gemislememMarA riche 2 bis 5 als wirksamen Bestandteil.
N- Cyan- N - (2- phenyl et hyl) - 2-furancar boxi m dam d;

N- Q/an Mg, - Alaw&hﬁd'sﬂmﬁﬁhﬁdhﬂm@nﬁlélb@ﬁﬂk&(nbﬁ&’dhImﬂlﬁﬁl'fbrﬁ das Pyridincarboximidamid-Derivat
N-Cyap- N - et Faimsl @f Botin)x ein Wdssaizomdtdndtid R eiasAMyigruppe mit 1 bis 5 Kohlenstoffatomen
N- Cyan- N - it eifériNitxyigrigpsloder2- t hi ophen- car boxi mi dani d; 5

N-Cyan- N - (2- phonyl et hyl ) - 2-t hi ophen- car boxi m dani d;

N- Cyan- N - (2- phenyl et hyl ) - 3-t hi ophencar boxi gt d;

N-Cyan- N - (2- phenyl et hyl ) - 4- c_nb_qeilo , md 3- Cyan- 2- rrethyl

- (2- niet r oxyet hyl )i sot hi ohar nst of f @ 231 P uc’ksenkendes Mttel,

ent hal t end das Car boxi m dam d- Derivat genraB~For nel ) odor ein Saure-
addi ti onssal z davon genaB Ansg)r Uchen 21 oder 22 als WI rk arren est andt ei |
24. Phar ma¥@intd eipneanzefahhyngt bis 3 it Pedeuinngodgy &in Y’WQ‘F'?HS gevenls YIS Ye e

Formel (A) Beestelbi n Saure- additionssal z davon gem B Anspruch 1 als

wi r ks&nen Best dte Ver ndug 9'.983%099\?&5 %%HOP gl vat s
e H R S S S

Aasprache rznel m i vi erung von

Kal | u"k;yaabs fu ;5 nke'récgg M.n%P%n% E’; gdafé%& »ﬁ’r%ahféh %Qéﬁng’@h(ﬁ&‘ Hadh@mbaniayat s

| r
7B ST Rl b i e B

Bl utdrucksen ung. 27. Verwendung s Pyri di ncar boxi m dam d- Deri vats genaB
Fornmel (1) odor eines Saureadditionssal zes davon genaB ei nem der Ansprl che
2 bis 5 zur Herstellung von Arznei mt tCBkpandl ung von 25

i schagg schen Herzerkr ankunge : Nng des :

Pyri di ncar boxi m dam d- Defi vat s %é (I') odor eines

Sl ureaddi ti onssal zes davon genaB ei nentd AnsprUche 2 bis 5 zur

Herstel l ung von Arzneimitteln zur Behandl ung von peri pher en

Dur chbl ut umwgdred einaugenpeenZahkvon 134s Pend f\Qeqdwehg]ruhgedg@gn oder ein SHureadditionssalz davon
Ryr i dsancar bathditri dami d- Derivats genaB Fornel (1) oder e| nes

Saur eaddi ti onssal zes davon gemaB ei nem der. Anspr Uche

| oot gor oS G s e@g fgﬂdﬁmﬁfﬁ B oo
5 30. Ve | i Y49 ' d
ei nes Sl ur S%BEA anepyfies Asp §h°&a‘1ﬁ)§1 fraB ei nem der Anspr%che 2 bis 5 zujr ot

Herst& |y
N nq'hg{'gp%utégtizegﬂt[g 2ur %ehanglung vlg’r(ma psc riicrjmscne(g’l I-Ye?z@rkrankungen gem#B Anspruch 11, das

als wirksamen Bestandteil das Pyridincarboximidamid-Derivat gem#8 Formel (I), worin X ein Wasser-
stoffatom und R eine Alkylgruppe mit 1 bis 5 Kohlenstoffatomen mit einer Nitroxylgruppe bedeuten,
oder ein S3ureadditionssalz davon enthilit.

t '
e \.‘

13. Die periphere Durchblutung verbesserndes Mittel, das als wirksamen Bestandteil das Pyridincarboximi-
damid-Derivat gom38 Formel (I) oder ein S¥ureadditionssalz davon gem#B einem der Ansprliche 2 bis
5 enthélt.

4 14. Die periphere Durchblutung verbesserndes Mittel gem&B Anspruch 13, das als wirksamen Bestandteil
das Pyridincarboximidamid-Derivat gem#8 Formel (I), worin X ein Wasserstoffatom und R eine
Alkylgruppe mit 1 bis 5 Kohlenstoffatomen mit einer Nitroxylgruppe bedeuten, oder ein S#ureadditions-
salz davon enthilt.

so 15. Die cerebrale Durchblutung verbesserndes Mittel, das als wirksamen Bestandteil das Pyridincarboximi-
damid-Derivat gem#8 Formel () oder ein S#ureadditionssalz davon gem#8 einem der Ansprliche 2 bis

5 enthilt.

16. Die cerebrale Durchblutung verbesserndes Mittel gem3B Anspruch 15, das als wirksamen Bestandteil
85 das Pyridincarboximidamid-Derivat gem#8 Formel (I), worin X ein Wasserstoffatom und R eine
Alkylgruppe mit 1 bis 5 Kohlenstoffatomen mit einer Nitroxylgruppe bedeuten, oder ein SHureadditions-

salz davon enthélt.
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Thronmbosen. 31. Verwendung des Pyridi ncarboxi m dam d-Derivats genmaBg For nel

G 0 ot "Farrel Fang von s snoRr e 81 0ot one. vorl NN THREAA I
Ver wendung des Car boxi ni dani d- Derivats gemaB Formel (1') oder* ei‘nefn ™ ° °

Sl ur eaddi {7 GhsaRLBERs MK 00 G EERNEIIRRG VEH rirbiBdbH, | dab Quis? Wir@alRdn Bestahitbil das

Her st el | ung pyfiincAibadintdamid-Deéval gémsa EilrM5|g||s bider SR D4 LrBaliditiériasak3daVel demiaB @ers dbr
Her st el | ung ArdpRtRRe Pyi b @nthear boxi mi dami d- Deri vates genal B Fornmel (1) gemaB

ei nem der Ansprlche 2 bis 5, dadurch gekennzel ohnet, dal B di e Verbi ndung
der f olsgeted @nerépautiseties (Mittel jur diet Bebandiang yinkthromriboson et Ansprutdy €7, idds alsl @irksemene m
50 Nat r iBestandteid dasdPyridinchetoxiviisiainidieivat gaheti Fomiel) @) @arin X-ein 'Wssefstoffatomnmd fet zt
wi rd, di e nieine Bkegrappednii hbieb KehlenFoffatasreh otisingr Itoxylgiupperhegddtepcoder aimBéufsaddibi s
6,0 zu dem MerGgalrgayniegthli ar boxi m dat der Fornel (I11) genmaB Anspruch 6
ungesetzt wird, das mt dem Amin der Fornmel NH2-R, worin R diesel be

Bedeut ¢hgl9niAatissthmetitumeedas @ls)win B Bagiangtell d#p RyridingarboymigargidDetivat\peme8 Fgrmel ¢
EP 0 388 528desein Sdureadditionssalz davon gemfif pinqm gor Apgprighej2 hig S entpdlty 11 1711 |

Ne~~~C Nl-?ol iasthmatikum gem#B Anspruch 19, das( Iallslwirksamen %itlzx?;'l das Pyyi incarb%(ximidamid-
(1V) | 15 E}'r‘@‘ 9?;’@!’ ﬁWB‘s Yolp KreinWesserefiaomaynd F\E‘n" SEORPL | s 5 dopjgnstofi-

Al kyl gl’suppea n fit giner NiFpxReIHpPe hedey ?'é’f’?)'—e'"r;sgﬁre?)dé’ IR IveaRMAY| cat 1 ons 20 1.

DM vA dezaf %@?ﬁiﬂlﬂ&‘-&rﬂﬁ eﬁ.gngﬁ'o'?ﬁé]t(lﬁ ol oin sBurb eitibHsGuiz"ddl hYdinEs AdsbruGy;! " Un de

s€s sels on d" aci de c N (A
30 Cﬁ dans |l aquelle B reprdsente 35 I N
n (')
X" ——C—N—R"
25 H

worin X"

35 :

J.cr. QO

oder H3C-8-, und R"

oder _~_ - ONO,.

50
bedeuten.

22, Carboximidamid-Derivat gem#B Anspruch 21, ausgew#hit aus der Gruppe, die aus den folgenden
Verbindungen besteht:
85 N-Cyan-N'-(2-nitroxyethyl)-3-chinolin-carboximidamid;
N-Cyan -N'-(2-phenylethyl)-3-chinolin-carboximidamid;
N-Cyan-N'-(2-nitroxyethyl)pyrazincarboximidamid;
N-Cyan-N'-(2-nitroxyethyl)-2-furancarboximidamid;
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40 dans |oquel X repr6sente un atone d' hydrogbne ou un atonme do chlore,

2386228 B1 EP“"&;”‘%E 1111 1 | |NC m”mm‘“ |||1H||||ﬂ “l

| orsque B est ,, K X 10, dans loquel X 10 reprdsente un %t éne®

d' hydr ogbne ®cyaNep-pReRyISRy dudh@ibotimidarki@Pr esente -R ou 1s~ ~~~~~-- CH t
R3 20 danCyb®eN U hirBdoth?rs-iafdaibexiitagidoupe al coyle de 1 a 10 atones de
carbone, 25 N-Cyan-N'-(2-phenylsthyl)-3-furancarboximitiamid;

O x3co NPCyan-N'-(2-niGigathyH-2-thiophdl-carboxidlidamid; gr oupe al coyle de 1 & 5 at ones
de caf bone cdrGyen-N'g@-phenylethyl)2thisphen-tarlaxiglidamidians | oquel R4 repr6sente un
groupe al coyNeCyaneN'{(2-ghepylethyi)fethiophencaontiidamidu un gr oupe al koxy de 1 & 5
atones de caNSyaEN'de-phenylethyl4seyanbenzgkarbaxiniidamidont i er de 0 ou 1, et R2
reprnsent e ufrC¥ar-ynelkyl-d(@-ritroryatityPisathiehamstell.s parni | a groupe constitue par un
groupe al coyl e de 1 a 5 atones de carbone, un groupe aryle, un ag

ni t r d%y Pe, Biigpu sa'f"%? 'WBW"G%P”PQ?’"W“HWY‘“ SPREBROMRI 413 odes emes rea 3

at omes de g ??3 \’9399 53%"'&‘?"6%‘5@?&%&%& gamep Baglandiel me d hydrogbne, et a

repr dse no ggte - i tion ]
“zﬁg %@""’ g PR '595’{1?3 (ﬁ?dﬂfd" e

nglrj\s;qu;a 8ta‘r§§? es'zr?é eT | ?ﬂ"fh Nis3 w'%f?'%F' PEIERYs du gr oupe susrrerﬁii onne at

R3 repr §%k?enéi.&g des P ndmcarboxumldamld- nvats Sk ASnd E;Eér ihes Séurﬁ zzent e un

.ou plusie
?Il/ngl e dg:%ﬁ |e§agi§?res d‘%car Egnés gunr e%%ﬂ% Q;g.{i‘ i en? sv°%le

carbone, un groupe aryl al koxy dont |e fragnent al koxy possbde de 1 & 3

AloNRE 96 VePWeRAUNg des! PyiHfineatB&intdanicPDeriviils G6r48PE &l () oder Biel Saurbdiafibia
al coyl am nfavdigemhiReifentded AR TH$ AN Plorsidllung Ve Hshe i3ty BIAGLEKSe &P l'e
fragnent al coyl e possede de 1 a 3 atones de carbone, un-groups al coylthio
de 1 & 27.aleowwndung ales RydtinaarboximidagidoDedivats) Gérhd BURDIAEL| (I} Qddr Goirds siurSadEn@issalE% de
car bone, aavanrgenéi winerd' dealAnspliloits 2 dis & zur Herstellung von Arzneimittein zur Behandlung von

25 ischdmischen Herzerkrankungen.

28. Verwendung des Pyridincarboximidamid-Derivats gem#&8 Formel (l) oder eines SHureadditionssalzes
davon geméB einem der Anspriliche 2 bis § zur Herstellung von Arzneimittein zur Behandlung von
peripheren Durchblutungsst&rungen.

29. Verwendung des Pyridincarboximidamid-Derivats gem4B Formel (I) oder eines S#ureadditionssalzes
davon gem&B einem der Anspriiche 2 bis 5 zur Herstellung von Arzneimittein zur Verbesserung der
cerebralen Durchblutung.

, 35 30. Verwendung des Pyridincarboximidamid-Derivats gem#8 Formel (I) oder eines SHureadditionssalzes
N davon geméB einem der Ansprliche 2 bis 5 zur Herstellung von Arzneimitteln zur Behandlung von
Thrombosen.

31. Verwendung des Pyridincarboximidamid-Derivats gem#8 Formel (l) oder eines Siureadditionssalzes
40 davon gem#B8 einem der Anspriiche 2 bis 5 zur Herstellung von Arzneimitteln zur Behandlung von
Asthma.

32. Verwendung des Carboximidamid-Derivats gem#B8 Formel (I') oder einem SHureadditionssalzes davon
gemé8 einem der Ansprliche 21 oder 22 zur Herstellung von Arzneimitteln zur Blutdrucksenkung.

33. Verfahren zur Herstellung eines Pyridincarboximidamid-Derivates gem#8 Formel () gem#B einem der

Ansprliche 2 bis 5,

dadurch gekennzeichnet,

daB die Verbindung der folgenden Formel (llI) mit einem Alkohol und Natriumhydrid oder einem
§0 Natriumalkoxid zu der Verbindung der folgenden Formel (IV) umgesetzt wird, die mit Cyanamid in einer

PufferiSsung bei einem pH-Wert von 5,0 bis 6,0 zu dem N-Cyanpyridincarboximidat der Formel (lI)

gemiB Anspruch 6 umgesetzt wird, das mit dem Amin der Formel NHz-R, worin R dieselbe Bedeutung

wie in Formel (I) gem3B Anspruch 2 hat, umgesetzt wird:
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atone d' hyd
o

repr~sente un nonbre antier de O a 5, a la condition que.lorsque—¢————"

reprdsente un nonbre ontier de 2 ux radi caux R5 oy _
8tre des nenbres identiques ou di?'?gl%ﬁtﬁ%ag groupe 65 F‘ﬁ“ﬂlﬁﬁmﬁl Il
et lorsque B est 112 EP 388 628 Bl

1 1 A 10 N NCO 300 8 15
RH3C-S-, Re . reprdsente

ONO2. 20 25 2. Ddriv6 de py

ar boxi m dam de repr~sent4 par la fornule
suivante (lI) ou I'un de | s d' addition d'acide senl pITIR revonedi cal on
1 : 30gN R x 85 dl &s laquelle X repr~ssnto un atonme d' hydrogbne ou
un atonme de chlore; R reprdsento -Rl ou 40 dans | oquel Rl repr6sonto un
groups alcoyle de 1 & 10 atonoes do carbone, 80 66

2~~~ 3CO OCHS ou un NR oups alcoylo do 1 & 5 atonoes de carbons
conportant un groups nitroxyle, glans | equel R4 113 EP O 388 528 B1

1 10140l 121121 21111 11 '| presents un groupe alcoyle de 1 a 5 atones
de carbono ou un groupe -L @ <= girones de carbor{dVQt b represente
un nonbre entier de 0 oul¥, represento un ou plusieurs nenbres choisis
parmi |e groups const¥tTe ﬁhr un groups alcoyle de 1 & 5 atones de carbone,
un groups aryle, un groupo nitroxyle, un groupo aryl al koxy dont |e fragnment

6 @ kox%Bw mga(s jﬂatom odgrte(l)nmélﬁorggm GRd Rpgi'r% AI%HEBQ it 1 btyfarl&ﬁlwls?oﬁ% un

ehten

Revendications

1. Dérivé de carboximidamide représenté par la formule suivante (A) ou I'un de ses sels d'addition d'acide
26 - CN
N
I ®
o/ 30 x

dans laquelle
B représente
35

© X
dans lequel X
représente un atome d'hydrogéne ou un atome de chlore,
pu .
Y [° . |
H ! i ,
‘\\/l\ /J ! i l ’ I ! P) ’
N S
50
N A
ey
~ ~
o A NC

ou HsC-S-;
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represento un nonbre entier de 1 & 3, & la condition quo |lorsque a est un

nonbre antier de 2 ou plus, deux ou plus peuvent m Jm :
menbres identiques ou di ffI rentsEgﬁcy&&%gﬁmsusnentl onne, Imﬂﬂ i“" ””“l
er (R5} C < e QU 15 dans quuel R5 Y epgresento tin *
ou pl usi eujoisqhidbges choisis parm |e groupo constitu6 par un groupo

al coyl e de 1 a 5 atones de carbone, un groups al koxy de 1 a 5 atones de
carbone, un groupo aryl al koxy dont |le fgagmext al koxy possbde de 1 a 3

at ones de carbone, un groupo nitro, uff gr?dﬁpe 20 am no, un groupo

al coybam no de 1 & 5 atonmes de car be-FH- groupe aryl al coyl am no dont le
fragnment al coyl e possbde de 1 a 3 at oLQeYJe carbone, un groupo alcoylthio
de 1 a 5 atones de carbone, un groups p¥rfluoroalcoyle de 1 & 5 atones de
carbons ou un atone d' hal ogbne, et c¢ represents un nonbre entier de 0 a 5,
a | a condi dénsriequel | orsque c reprdsente un nonbre ontier de 2 ou plus, deux
radi cBux RPPEgeN ups yerpoime peunidiamerdarablotes R drpriiseierds ou diff~rents du
groups 26 % susnentionne. 3. DOrivWde pyridi necarboxi m dam de ou P un de
ses sels d addition d' acide selon |a revendication 2, dans lequel Rl dans
la formule (1) dudit groups al coyl e(corrporl\e de 5 A 8 atones de carbone, et
IedltHsgroup al coyl e conporto un gii-ep-u-pc Yle de 1 a 3 atones de

car bo dans R2 ledit groupo ... ’ al coyl e conporte de 1 a 3
atones de carbons ; dans R4 ledit g oupg al coyI e conports de 1 a 3 atones
de’ carbone, et ledit groups al koxy co rte e 1 A3 atonmes de carbons ;
dans R5 ledit groups alcoyle et ledit groups al koxy conportent

Respegt i Veghidteqdsi 1 @ 3 atomes de carbone, |e groups al coyle dudit groups

al coyl am ngy &BBSHAfettﬂ gﬂﬁpelal&yﬁ d84 @B AoHBs Galne. | e groups al coyl e dudit
groups alcoylthio conports de 1 a 3 atones de carbone, et |e group. alcoyle

dudit groups 35 per fl uoroal coyl e conporto 3 atones de carbons ;
et ¢ represento un nonbre ti@g‘,ﬂg 0 a2 4. We
pyri desnecar boxi m dam de bXUN de” ses sel s d' addi tlsbn d' acide solon |l a
revendi cation 2, qui si parm (I e group )c‘oi], ub E | es corrposds
suivants: N-cyano-N - (2-Rzpoxydt hyl ) -2 pyBy@@necalfboxi ®i de;

N-cyano- N - (2, 2-di net hyl propyl ) - 2- pyri di necar boxi m dani de; N-cyano N-(1

, 2, 2-trin6t hyl propyl) - 2 yr| di necar boxi m dam de;

N=4:ya?90 N opnuﬁswnezal hé@Ml%%@med@mpmyWOWﬂ(‘Wﬂdﬁmﬂwﬂﬂﬁ 1)-2
pyri di necafa® sontg 'Ei‘aﬂf?‘ﬂ’é alcoyle de 1 & 5 atomes de carbone ou un groupe alkoxy de 1 & 5 atomes de

N- cyano- N & npnetlh ﬁgqq )norzbrﬁ quaqerfé%}, Bt(ﬁ(z rmr@arm Hrou Plusieurs membres choisis

N- cyano- N P i o upg jalgeyie, carbone, un groupe aryle, un
N- cyano- N' Hpe ' F' g || mﬁ;},aik Y P gsg %{S ﬁﬁ%zﬁea eacgrbgnle,
N- cya?fo N Jp A ﬁ 5 a
WNcyano- N .° 't' Ia:ftax gP Q’X .f or e eux Kta |c81)1(>§ % ol 6{Jlus §8avent étre des
N- cyano- N' ,lgséi ' +1y eny ~ - 2 pyr i di necar boxi ni dami de;
50 cyano °N - (2 thl 6nyl mdt hyl ) - 2- pyr| d| necar boxi m dam de;

N-cyago- N - (2-nitroxydthyl)-3-pyridi necarboxi m dam de;
N-cyano- N - (3-ni traxyn ) 3pyri di necar boxi m dam. de;
N-cyano- N - (3, 3-dj

r opgs
@ gut - 3- pyrldmdamde \r \r
-8
’ 1 4

dans lequel R® représente un ou plusieurs membres choisis parmi le groupe constitué par un groupe
alcoyle de 1 & 5 atomes de carbone, un groupe alkoxy de 1 & 5 atomes de carbone, un groupe
arylalkoxy dont le fragment alkoxy posséde de 1 & 3 atomes de carbone, un groupe nitro, un groupe
50 amino, un groupe alcoylamino de 1 & 5 atomes de carbone, un groupe arylalcoylamino dont le
fragment alcoyle posséde de 1 & 3 atomes de carbone, un groupe alcoyithio de 1 4 5 atomes de
carbone, un groupe perfluoroalcoyle de 1 & 5 atomes de carbone, ou un atome d’halogéne, et c
représente un nombre entier de 0 & 5, 3 la condition que lorsque ¢ représente un nombre entier de 2
ou plus, deux radicaux R® ou plus peuvent étre des membres identiques ou différents du groupe
66 susmentionné ; et
lorsque B est
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N- cyano- N - (4- et hyl phenyl ) - 3- pyri di necar boxi m dam de

N- cyano- N - benzyl - 3pyri di necar boxLm Lde:

N Cyano- N - (4 et hy! benzyl)- 3 pyr FAPTREEPEBY ri cari de \\ll\ll\\\\l\\lll\\\\l\l\\\ll\
N- cyano- N - (4- et hoxybenzyl ) - 3- pyri di necar boxi m dam de;

N-cyano- N - (4-dineth Ianlnobenzyl) 3 pyrldlnecarbOX|n1dan1de 114 EP O
388 528 Bl11 11 11 18

N-cyano- N -[ 4- (trijfl udrfontt yI)b zyl I} 3- pyr d|ne arbOX| i damp de;

N- cyano- N - (4-chl 3-pyn} di ng¢car box nld

N-cyane-N -(4-nitro A-pyri ar bbxi

N-cyano- N - (3, 4-di chl orobéenzyl) - 3- pyrldlnecarbOX|n1dan1de

N-cyano- N -[ 3, 5-bi s(trifluorondthyl)benzyl]- 3- pyrldlnecarbOX|n1dan1de,

N- cyano- N - ( 3- benzyl oxybenzyl ) - 3- pyri di necar boxi m dam de;
N—cyano-N‘-(2-pheny|ethyl)-3-pyridine r boxi m dam de;

N-cyan®8- N -[ 2- ( 2- ndt hoxy, 4t hyl - i di necar p@%i Mytlam de;
N-cyano- N -[ 2- (2- chl or opfj~nyli} 6t hyl -py di necar bo :nide; 10
N-cyano- N -[ 2- (4-chl orop enyl 4th | 1§ 3- p i di necar baggmidani de;
N-cyano- N -[ 2- (4- benzyl a )6 I -3|nN|NUnecarbOX|n1dan1de
N-cyano N -[2-(4-nitrophdn )2 nltroxy t hyl ] -3-pyri di necar boxdm dam de;

N—cyano N - nd -3 pyri di necar boxi m dam de;

N- cyano- N é?%ﬁngylneﬁﬁg% 3- pyri di necar boxi m dam de; 76

W cyano- N - (1, 2- di phényi et hyl ) - 3- pyri di necar boxi ni dani de;

N-cyano- N - (2, 2-di phenyl ~¢ti¥ 3-pyri di necar boxi m dam de;

Wbcyang- N - (3, 3-di ph6nyl p - 3- P i di necar bexjjdanm de; ONO;.

N- cyano- N - ( 2- benzyl Qxy- 2 | dt hyl ) - 3- pyri di necar boxi m dam deo
N-cyano- N -[ 2- (3, - di benZyl oxX¥phenyl ) 4t hyl } 3- pyri di necar boxi m dam de; 20
N-cyano- N - 3- (2, 6-di met hoxypyri di ne) - 3- pyri di necar boxi m dam de;

N- cyano- N - (2-ni troxy6t hyl)-4-pyridi necar boxi m dam de;

N- cyans- 4. - P&ivéidé pyidingradpxihidardidgrepriéstintéepacia ienulersuilants deou I'un de ses sels d'addition
N- cyano- N - gagideyseldmiaméveindinationriooxi m dam de;

N-cyano- N - (3, 4-di chl orobenzyl ) - 4- pyri di necar boxi m dam de; 25
N—cyano-N‘-(4-nﬁthy|thiobenzyl);Afﬁyridinecarboxinidanideo

N- cyano- N - ( 3- benzyl oxybenzyl §+4- pyri di necar boxi m dam de;
Wcyam8- N -[ 2- (4-chl or oghdnyl }6t hyl ] - 4- pyri di necar boxi mi dam de:
N-cyano- N -[ 2- ( 2- met hqeph ny'§4thyl] 4- pyri di necar boxi m dani(d@:

N- cyano- N - ( 2- phényKhifo6t SecarbOX|n1dan1de 30

N- cyano- N [2-(4-nitr ﬁ I)2 nluroxy t hyl - 4- pyri di necar boxi m dam de;
N-cyang- N -[ 1- n6t hyX - 2- (%- ni t r ophenyl ) - 2- ni t r oxydt hyl ] - 4- pyri di necar boxi m d
am de;

~

dans laquelle
X représente un atome d'hydrog&ne ou un atome de chiore ;
R représente -R' ou

40
45 Rz a

dans lequel _

R! représente un groupe alcoyle de 1 3 10 atomes de carbone,
50

/ (RY ) 5 < l
—— ’ g

s - 4400~ N " ocx,

ou un groupe alcoyle de 1 & 5 atomes de carbone comportant un groupe nitroxyle, dans lequel R*
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N- cyano- N - (2-ni troxydt hyI ) 3-(6-chl oropyridine) carboximd

N-cyano- N - (2- phdnyl ~t hyl )-3-(6 di ne) carboxi m da ﬂi ﬂ J

D6ri vA de pyri di necar boxi m dam E&%@qoa’ér#he ses sels d' addl m HJ!, ,“",
selon | a revendication 2, qui est choisi parm |e groupe tonstitu6 par les”
- CONPOS~S SLU AR B gJMnﬁey A0 o 1(225 BohbLdeY &IHANS du &f@wpbqlka@%nb@slamndaaa de;
N-cyano- N cafpéneltt b nomBrelXifier dé B8E &1 boXi M dam de;

N-cyano- N - bﬁ‘\%ﬁr& QH b h%&&ﬁéﬁ%s%m% le ¢Bupe constitué par un groupe alcoyle de

N- cyano- N 1-¥ 8 aiomes1yd &ttane, un groisr drflé, NIF gRUKENIttoRYIE] Al igrdape arylalkoxy dont le fragment

N- cyan0- N alkbxy- fosstabide riop 3Gatorme} @b lesifbbne3 u goupdi hyedayid) ebainnatahsand’bieirogéne, et a

N- cyano- N regréseiite Ui Gonyked énfibr) dedt- 09,ra ld conditian duse arsuel aestalie norfibre Gittiepdesou plus,

N- cyanopy rdeck nadicaax Bboui pidschatventréee dessaambesiidentiues duddififrents di groypessusroentioraé.qui
est un i ntR¥reprdgerié re 45 pour | a production du derive de

pyri di necar boxi m dam de repr~sent4 par la formule (1) ou de P un de ses
sel s %' addition d' aC|de ssal on |'une des revendications 2 A 5: . ’\CN 50 (I1)

So0~0 55 _ N dans | ague e X reprdse te at one
d' hydr ogbne ou u /at de chI ore, et R ente uPdro EP O
388 528 Bl —8 uG El 11111 1 *I1G L MS

alcoyle de 1 a 8 s de carbone. 7. Ag- d' activation dgs.cagaux
pota§§|ques qui contient en tant qu'ingredient efficace |e ddrivé de

pyri di ”ecaJaasofé iigenKeeJ?.r ASGrs iRk kécﬁoﬁfoéﬁébﬁ %afrk %‘éo titdE plSup S ée' S
¢raddi ti OTLicByis: Edl é% , un grouF rdl 5 u& E
d' activatipy (ﬁﬁ?ﬂq‘ Iﬂ&?'pgé&@ o5 Q¥ Sjé}gdngaﬂn' d?&hp nﬂb”un
e tapt thrdndBQ 'hﬁ n%cé‘e % Jtdn\é% ecambﬁé R i3 16
r epr dsent Gyapfbnt laidoyid’ pobed gﬂm i dbi éﬁé@ﬂiﬁnes de
d" hydr ogbng@rmgie, fn rghdtibs %srﬂ&oeoawaﬁaa@up@ saét&\‘ib‘.é|d% n QloRdEShalbgarenEONe
COMPOT t aNtrepibert® un nomils BMBEAE0 b 50 )4l BnditdH qldlofguese Heﬂqsmde ufl bt 6RBEES 2 UN
nonbr e entduplusii@euk radichux Bl ou'pIld pdtveRdireSdls mehbadiidntiques du aNié@ats du groupe 20
9. Hypot ersagmintiehié. contient en tant qu'ingredient efficace |le ddrive de
pyri di necar boxi m dam de represen- te par la formule (I) ou lun de ses sels
d' addi t BorDérvéads pyddiscarboxinkidamice odd'en decspe sals dadditiondackie &elbn la teyendidatinn2edane ur
sel on | a rlequeinki dzas faolormBle @)dudit grotpecaicoyle rcompane deus A rfgaternscder cagtione, b dadit | ¢
ddrivd de gssupé dicee cerepofie)un mqgm'u@tvlpasrmémt@n e qagbopey |a|4u'|5¢£2 ledjt greyae s
faquep | e elqog compans dle ind B aores detathpesybeass & lqditogmoupe alce de dr? 3r oupe
al coyl e deatomes dg catbenge &t ledit gravrecaliexy: eamperte daidl A alpmeside c ?’\90 2R ditgans
| oquel e reEWPe Slepyles ot lgdit, graypecalkoxy comportent respectivement de 1 3 3 atomes de carbone, le

groupe alcoyle dudit groupe alcoylamino comporte de 1 & 3 atomes de carbone, le groupe aicoyle

dudit groupe alcoylthio comporte de 1 & 3 atomes de carbone, et le groupe alcoyle dudit groupe
35 perfluoroalcoyle comporte de 1 3 3 atomes de carbone ; st ¢ représente un nombre entier de 0 & 2.

N
4. Dérivé de pyridinecarboximidamide ou I'un de ses sels d'addition d'acide selon la revendication 2, qui
est choisi parmi le groupe constitué par les composés suivants :
N-cyano-N'-(2-nitroxyéthyl)-2 pyridinecarboximidamide ;

40 N-cyano-N'-(2,2-diméthylpropyl)-2-pyridinecarboximidamide ;
N-cyano-N'-(1,2 2-tr|méthylpropyl)-z-pyndmecarboxumldamlde :
N-cyano-N'-phényl-2-pyridinecarboximidamide ;
N-cyano-N'-(4-méthoxyphényl)-2 pyridinecarboximidamide ;
N-cyano-N'-(4-méthylbenzyl)-2-pyridinecarboximidamide ;

45 N-cyano-N'-(4-chlorobenzyl)-2-pyridinecarboximidamide ;
N-cyano-N'-[4-(trifluorométhyl)benzyl}-2-pyridinecarboximidamide;
N-cyano-N'-[2-(4-méthylphényl)éthyl]-2-pyridinecarboximidamide ;
N-cyano-N'-[2-(4-chlorophényl)éthyl]-2-pyridinecarboximidamide ;

_ N-cyano-N'-(2-hydroxy-1-méthyl-2-phényléthyl)-2-pyridinecarboximidamide;

50 N-cyano-N'-(2-thiénylméthyl)-2-pyridinecarboximidamide ;
N-cyano-N'-(2-nitroxyéthyl)-3-pyridinecarboximidamide ;
N-cyano-N'-(3-nitroxypropyl)-3-pyridinecarboximidamide ;
N-cyano-N'~(3,3-diméthylbutyl)-3-pyridinecarboximidamide ;
N-cyano-N'-(4-méthylphényl)-8-pyridinecarboximidamide ;

85 N-cyano-N'-benzyl-3-pyridinecarboximidamide ;
N-cyano-N'-(4-méthylbenzyl)-3-pyridinecarboximidamide ;
N-cyano-N'-(4-méthoxybenzyl)-3-pyridinecarboximidamide ;
N-cyano-N'-(4-diméthylaminobenzyl)-3-pyridinecarboximidamide ;
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entier de 1 & 3, et f represente un nonbre entier de O

o et opet e Fothei nes qn Pt aBCL" | Oue 3387 'na? %ﬁﬁll liﬂﬂlﬂlﬂlll-

efficace |l e d6rive de pyridinecarboxi m dam de reprdsent6 par |a forrru e (I)

ou |"un de sesn3@ins- Ndlmmokhﬂmylﬁeﬁ?ﬂ -8By rRifbQbokimidBfigsies revendications 2 &
5. 4o 12. AgeRlcydnber-@RRblobdhtR-FiRdindeaibddmidanidet;€MENt des cardi opat hi es

I schdm ques  seN@fanbN-UURBEAARE-dyidinetdrbodiidiantiddnt | ent en tant qu'i ngredi ent
efficace | e d6sicyanote@@dichidiobeayyPsitindcaBodnigantiRr esentd par |la fornul e
(1), dans | aquRiclamo-N-3EmisaaiRonstynbérizaARPpyiidinacaibaghideni®; R reprisente un
groupe al coyl eNggand-Na(35headyloxgdanzgp3-pyritidenamoxioidingidd ant un groupe ni troxyl e,
ou | 'un de sesN<ypdng-Ni{2eptiéhythpiR3-pyridipecddoximifandi@e ; Andl i orant de la circul ation
pdri phdri que, WNwvanodhi2i(@méthegphéaEthy|l8-pyignesabeorridasiids icace | e ddrivd de

pyri di necar boxNwevatehi-2«2-chigrenbénybdthyll§awridingcdrboximidamide ;) ou | ' un de ses sels

d' addi 9 on d' abicvrao-dl2dtchiorgphénybrthyihdmyddingrasbpdmidamide i o 5. 14. AnBl i orant de
la circul ati onNﬁWPﬂh@ﬂfEﬁj‘éy'W%Fﬁ"V'&tf}ymﬁlﬁ‘l"&%ﬁ%ﬁ'di'B'de gui contient en tant
qu' i ngr ddi ent GVa“°'N @T“f’F'E%PB@‘Vl)'é‘"W@W?‘M]'QJ%V" PpARIganid X ni dani de

reprdsent6 par 1°)§P"‘P' {3 y')' %“i’f inqcarboximig %'repr~sente un at one

d' hydr ogbne etN t Q ﬁ'g?? l')E‘lS'g’P e 1 a5 atomes de carbone

conpor f&nt un _riﬁz;?.' - Jidbmsing ’é}mg %'el s d'addition d' acide. 15.
¥ i'1 ';catﬁx g”gﬁy ent en tant qu'ingrddient

AnBl i orant de c I ~0
efficace le dG'Q%{/a&B pl'hg y'_ _‘:)h‘g

formule (1) ouNJ ér\Q-N‘i . i n&g idhign 1" une des
wend'a& ationsy -3- |méth ecatboximidamide ;

t [it, 111111 ﬂ_gﬁﬂng_ﬁ_(z m@my@nbyrgﬁeg@oﬁﬁgﬂh@t lon cdrdbrale selon la
revend| cation ﬂ.’éyang.w-(%a,a;ylp@pﬂ).pﬁyna,aé@grb%,umeeanem efficace |l e dériv4 de
pyri di necar boxnigydiaNi-stanyi-apyrieeibximemiga; f ormul a (1), dans |aquelle X
represente un Ricpme-No(3RythOGbsyIRt pyRifRbSMTAlen gr oupe al coyle de 1 & 5
at ones asle car beHeganc-Oiv@aMétrgittiobenzyij4-pytidinedatbosididarhie ; ou | ' un de ses sels

d' addi ti on d' aNicgapo-N5(3-bénzyloxyborizylj-sipyridipenaibbxyuidantidest | Nne au traitenent de | a
t hronbose, qui Neyano-NeRi(d-ehoraphérydhyii4mpgidiidcaiximidainideace | e d6ei vd de

pyri di necar boxNwyadehi-i2¢2-méthoxgshémt)éthylld-pyridindcarbonirhidanfide); ou | ' un de ses sel s
d' addi ti on d' abicyrso-N=Rphényithicéthi:4pyridipesboximideroides: 2 a 5. | o 18. Agent

tNrdr apéut i que trevanphel2:A4mirephényiAuirexyély-apwidinesaberieidameideyn | a revendi cati on
17, qui conti eN‘PW@PrNHimé“Wh? Hﬁn@r&n'tmqﬂw&e@vndweef&owmwam@e

pyri di necar box?‘ﬁY"Ga‘ﬁ'l' @a @'g f?tcﬁ"’i?a\f"d!“%) W’B?WF%’“S dans | aquel l e X
represente un 1°¥ﬁ’i’8' d42w§gw B¥ (Gehlorepyridine) carbprinpidagm °gr oupe alcoyle de 1 & 5

kgt g (rjrgls de c on y" n%car&alr}rt“ Unq goég Pﬁ%ﬁ;&&gﬁ% on (g Gﬁ'f’? g%@q%ﬁv?naﬁ?non 3, qui

thyh-3-p! Sihiiamiad e repr6sent6 par |a

" ngredl eﬁ3 'f"?' %"aa\ Oxi m dam de represente par

Ia formulo (1) c;; é"ﬁg S :QEZEQSEM ﬂén‘ﬂ 'd" aci de solon |'une des

revendi catlonsN_ o_ _ ‘on | a revendication 19, qui

contienf en ta égu,Nt 'éﬁp, ribiinSc@fobi ﬁa,ggg iv6 de
pyri di necar boxn 2y ag- Qz-élﬁ’di’cfpﬂéﬁ {RIHBYri BearRidlaicbl ) . dans | aquel | e X
represente un %%Nd(ghu,dfy@gm.4, idinecarbB@mi8imide. I epr ~sente un groupe al coyl e
de 1 a 5 atones de carbone conportant un groupe nitroxyle, ou
6. Composé N-cyanopyridinecarboximidate représenté par la formule (i) suivante qui est un intermédiaire
45 pour la production du dérivé de pyridinecarboximidamide représenté par la formule (I) ou de I'un de
ses sels d"addition d'acide selon 'une des revendications 23 5 :

CN
50 N/
P “ (II)
C = Q === R!?
Ny
§5 X N

dans laquelle X représents un atome d'hydrogéne ou un atome de chlore, et R' représente un groupe
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| "un de ses sels d' addition d acide. 21. D6rivd de carboxi m

(opresenth par Lo formia (1) Bogigeyy | un oo ses sels ﬂﬂlﬂ Iﬂﬂllllllllllllll-

OR'( (I'") dans laquelle X' repr 63entb 36 40
14 N 60 NC ou HaG-S-, at R'
representé‘%ﬁd‘”é%ﬁm%"%ds"scaﬁ’ﬁ'é" BL I[I| [IIT1I1II1] *C L MSe~aUij !

ONO. 5 22.agbMildraétvafith dod Rk Phiakiqiétequb @britibnt|en thrit\qRilgrsamiti éMitachlie dtvg @t
choi si parp??fduda@arﬁb&ﬁh&éﬁhd@%iésbﬁwﬂar RABrmuR)) di'un de SESBI WHUGitichL'a¢ida sdion I'une
N- cygno- N deé Rvénticationey=d 81y | ) - 3- qui nol i necar boxi m dam de;
N-cyano- N - (2- ph~nyl ~t hyl) - 3- qui nol i ne- car boxi m dam de;
N- cyanos.N Agént -dractivation \deé bana)xppoteasiquee selonbla xevanditatiindiequi contient en tant qulingrédient
N- cyano- Nefficabe e dérioigecpyniihgcarbexirnidamideaniyésentdiperdafogaule ()5dans laquelle X représente
N- cyano- N un(ameliwmgrbgéing gl B reprépantecumcgiioupe aicoviedderi &6 atomes de carbone comportant un
N- cyano- Ngrqups nifraxylesopet hyl ) - 3- f ur ancar boxi m dami de;
N- cyano- N - (2- phényl et hyl ) - 3-f ur ancar boxi m dami de;
N-cyano- N - (2-ni troxyet hyl)-2-thi ophbnecardaxy m dam de;
N-cyano- N - ( 2- phenyl et hyl ) - 2-t hi oghane p I dam de; v 20
N-cyano- N - (2- phdnyl et hyl ) -3-thi B‘B 2b I Mm dam de;
N- cydho- N - (2- phdnyl t hyl) - 4- cyanobenzbnecd&mmXi ni dami de; 3-cyano- 2- net hyl -
\q‘(dz ni tggxydt hyl ]2 I sot hi o-urde. 23. Hypotenseur cont enant en t ant

"ingr6di ar la 26
formulo (I s'etﬁ' dr%ﬁg%g}e?gg%s%%gnﬂ g???g‘nlm acl %Jsag h?eeendl cation
<l oy, 2¢. é,ﬂ aa hloft'b WGﬁS&% SHitcd 8 Iam@a@byrfameéaﬁaaﬁ.mﬂamw%.dgénent
of fi cace | le ﬁo&ﬁfnag W BHElon'dRBHE SRR dnelRE révéhdicRiod /s £5( A) ou Pun
de ses sels d addltlon d' acide selon la revendication 1. 3 30 2L5
Uti |T sal, afypstenselisbiviVladbvendidatiohl 9) Qaiabmiei ol iehe G Higrs dienp bikaed loGe @I del pgridinar mul e
(I') ou de darbUiinideQ@ﬁpﬁQnﬁ par la formule (I), dans laquelle X représente un atome d'hydrogdne et R

25 représente un groupse alcoyle de 1 & 5 atomes de carbone comportant un groupe nitroxyle, ou

| (C1)

dans lequel e représente un nombre
entier de 1 4 3, et f représente un nombre entier de 0 ou 1, ou |'un de ses sels d'addition d'acide.

35

N 11. Agent thérapeutique destiné au traitement des cardiopathies ischémiques, qui contient en tant qu'ingré-
dient efficace le dérivé de pyridinecarboximidamide représenté par la formule () ou l'un de ses sels
d'addition d'acide selon I'une des revendications 2 & 5.

40 12. Agent thérapeutique destiné au traitement des cardiopathies ischémiques selon la revendication 11, qui
contient en tant qu'ingrédient efficace le dérivé de pyridinecarboximidamide représenté par la formule
(), dans laquelle X représente un atome d’hydrogéne et R représente un groupe alcoyle de 1 as
atomes de carbone comportant un groupe nitroxyle, ou I'un de ses sels d'addition d'acide.

45 13. Améliorant de la circulation périphérique, qui contient en tant qu'ingrédient efficace le dérivé de
pyridinecarboximidamide représenté par la formule (I) ou I'un de ses sels d'addition d'acide selon I'une
des revendications 2 & 5.

14. Améliorant de la circulation périphérique selon la revendication 13, qui contient en tant qu'ingrédient
50 efficace le dérivé de pyridinecarboximidamide représenté par la formule (f), dans laquelle X représente
un atome d'hydrogéne et R représente un groupe alcoyle de 1 & 5 atomes de carbone comportant un

groupe nitroxyle, ou I'un de ses sels d'addition d'acide.

15. Améliorant de la circulation cérébrale, qui contient en tant qu'ingrédient efficace le dérivé de pyridine-

85 carboximidamide représenté par la formule (I) ou I'un de ses sels d'addition d'acide selon I'une des
revendications 2 2 5.
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d' addition d' acide selon |'une des revendications 2 A5 pour'Té“F'a*tTri Tati ofA——

G0t Thve G pyr G necar o m doreb wABREBE. 2 ' %o i URHIDMIFHNED
P un de ses sels 95 d additi on d' acdde selon |'une des revéndicati ens

b 5 pour 0 fon &5 Gl btient! A 1Bt SfTrighidiem
arc-r 1ol 1 :%'?acz ai!.a arc&atwnga.% Fhidal %@p@% gl "wrgm%ﬂmrﬂg%hm@ et 4

par la for tFWQp nd &R gl esaléi)yl@dldhtﬂ B Htorflestdsl ddMoeCdomportantuhe
des revendl 5,%;, eqnﬁ, PuniR ks 4ot dFaltidnCdciden d' un nddi canent destind b 40
traiteg les cardlopathles i schém ques. 28. Utilisation du d6riv6é de

pyri di necar gent Hsdpsitigle dosins d eifomen @6 I1d thrombesaLGub cdnlignt enitadiisquiingrédidat effiesces el s
d' addi tion ¢ asivélde Pofidiecarborimidimiie représents qat laciosnu® () db fupude $ea sblalsiaddition on
d' un nedi cagrsibe shi>a 'inadies rebenaicstions 22 .nsuf f i sance circul atoi re peripheri que.
46 29. WUilisation du ddrivd de pyridinecarboxi m dam de reprdsent6 par |a
formul @ (18 Agent thérapoutiquectiosting su drelfement’ dedal thrambpsecselen ilajevendicatian 17, gHiccopkest en
revendi cat i ¢ant q@ingiédiend etficack de fiésivé de ayridinacaboniridamide ceprispté awrse ifargulg, (1), dans
anel i orer | daqudlle Xurbprésentn up -aforng cfivdrogene ot Rapprésprty s grpyRg picayle ge (a5 atprges de
pyr i di nocar lsaikeneiCompArant up BiSHRAJEIGP. patun|dg sesselffagdiianyd'agide-qe | un de ses
sels d" addition d acide selon |'une des reve dlcqtl ‘§ § e hidamid
fabri c#ft i ¥ Agi- Eﬁ‘f‘q;g%%c&ﬁeﬁ‘fﬁ"eﬂ'e e fants ayingrédi g’;gf F "e'gi:: ;1 é§ i on
du dar v oRESPILEBSATIB B A o B et i Pl LU o Py 75
tAun de sgs sel C|de 0, r C 2
a 5 pour °aAP”a ""@g‘ﬁeo Io ﬁr&ﬁ@qwn 1% E:I orﬁ%lﬂ J;\ tht'“t{l‘.'l‘?ng E:t &ufgz%d'e f‘ﬁéﬁg&sbg
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22. Dérivé de carboximidamide selon la revendication 21, qui est choisi parmi le groupe constitué par les

10 composés suivants : '
N-cyano-N'-(2-nitroxyéthyl)-3-quinolinecarboximidamide ;
N-cyano-N'-(2-phényiéthyl)-3-quinoline-carboximidamide ;
N-cyano-N'-(2-nitroxyéthyl)pyrazinecarboximidamide ;
N-cyano-N'-(2-nitroxyéthyl)-2-furancarboximidamide ;

15 N-cyano-N'-(2-phényléthyl)-2-furancarboximidamide ;
N-cyano-N'-(2-nitroxyéthyl)-3-furancarboximidamide ;
N-cyano-N'-(2-phényléthyl)-3-furancarboximidamide ;
N-cyano-N'-(2-nitroxyéthyl)-2-thioph&necarboximidamide ;

,_ N-cyano-N'-(2-phényléthyl)-2-thioph&ne-carboximidamide ;

" 20 N-cyano-N'-(2-phényléthyl)-3-thioph&ne-carboximidamide ;

N-cyano-N'-(2-phényléthyl)-4-cyanobenz&necarboximidamide ;
3-cyano-2-méthyl-1-(2-nitroxyéthyl)isothio-urée.

N

28. Hypotenseur contenant en tant qu'ingrédient efficace le dérivé de carboximidamide représenié par la
25 formule (I') ou I'un de ses sels d'addition d'acide selon la revendication 21 ou 22.

24. Préparation pharmaceutique contenant en tant qu'ingrédient efficace le dérivé de carboximidamide
représenté par la formule (A) ou I'un de ses sels d'addition d'acide selon la revendication 1.

\_ 8o 25. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule {)) ou de I'un de ses sels
d'addition d'acide selon I'une des revendications 2 & 5 pour la fabrication d'un médicament destiné 2
activer les canaux potassiques.

26. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule (I) ou de I'un de ses sels
35 d'addition d'acide selon I'une des revendications 2 & 5 pour la fabrication d'un médicament destiné &
L réduire la pression artérielle. '

27. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule (I) ou de 'un de ses sels
“d'addition d'acide selon ['une des revendications 2 & § pour fa fabrication d'un médicament destiné &
40 traiter les cardiopathies ischémiques.

28. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule (1) ou de I'un de ses sels
d'addition d'acide selon l'une des revendications 2 3 5 pour la fabrication d'un médicament destiné 2
traiter l'insuffisance circulatoire périphérique.

29. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule (I) ou de I'un de ses sels
d'addition d'acide selon I'une des revendications 2 & 5 pour la fabrication d'un médicament destiné 2
améliorer la circulation cérébrale.

so 30. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule (l) ou de I'un de ses sels
d'addition d'acide selon I'une des revendications 2 & 5 pour la fabrication d'un médicament destiné &
traiter la thrombose.

31. Utilisation du dérivé de pyridinecarboximidamide représenté par la formule () ou de I'un de ses sels

§5 d'addition d'acide selon I'une des revendications 2 & 5 pour la fabrication d'un médicament destiné &
traiter 'asthme.
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32. Utilisation du dérivé de carboximidamide représenté par la formule (I') ou de I'un de ses sels d'addition
d'acide selon I'une des revendications 21 ou 22 pour la fabrication d'un médicament destiné 2 réduire

la pression artérielle.

83. Procédé de production d'un dérivé de pyridinecarboximidamide représenté par la formule (I) selon ['une
des revendications 2 & 5 caractérisé en ce que le composé représenté par la formule (ill) suivante est
mis & réagir avec un alcool et de I'hydrure de sodium ou un alcoolate de sodium pour former le
composé représentd par la formule (IV) suivante, qui est mis & réagir avec du cyanamide dans une
solution tampon & pH 5,0-8,0 pour former le composé N-cyanopyridinecarboximidate représenté par la
formule (!l) selon la revendication 8, qui est mis & réagir avec le composé amine représenté par la
formule NH;-R, dans laquelle R a la mé8me signification que celle définie dans la formule (1) selon la

revendication 2 :

CN
~
X N
- NH
2
C=—=0Q——gy
3y~

(III)

(IV)

dans lesquelles X représente un atome d’hydrogéne ou un atome de chiore, et R! représente un

groupe alcoyle de 1 & 10 atomes ds carbone.
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