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JAB 847 5 [ (BENZODI OXAN, BENZOFURAN OR BENZGPYRAN)

ALKYLAM NO ALKYL SUBSTI TUTED GUANI DI NES P as
Background of the invention 10 In EP-0,387,771 there are descri bed
benzopyran derivatives which show an inhibitory activity on Maillard

reaction and possess an antioxidizing effect. In Arzneim-Forsch. 25

(9), p. 1404 (1975) there is described

[2-[(2, 3-di hydro-1, 4- benzodi oxi n- 2-yl ) met hyl ] - an1no]ethy|8§@§§g%

in a study concerning noradrenaline depletion effects 3607
a nunber of cyanoguani di nes are described having anti-hypertensive and 15
vasodi l ator activity. Qur novel conpounds differ in that they have

sel ective vasoconstrictor activity. Description of the

i nvention The present invention is concerned with [(benzodi oxan,
benzof urgn or ZOFBEN?Z@DIUXAN @HNZ@WWMENE@P&WMWM
having the fornmula [err] har nace t| acceptabl e acid
addition salts thereof, and AKX S % 25 forns

t hereof, wherein Xis O CHerr] or a d| rect bond;

Rlerr] is hydrogen or (err]alkyl; Rlerr] 1s hydrogen,

Cerr]al kyl, Cerr]al kenyl or C[err]al kynyl 30 - R err] is hydrogen

or qerr]almgmmm&u@ and R3 taken together form a bival ent

di cal f f . ", .
o e 4 ROITEP TS el ghath e e wichaho B i,
or of for rruhamty on Maillard (c@u[ogran}lypmcss] an angiouidiging affm In Agzneim.4orgph. 25
Rerr] may t(197§30m9re\'¥§'aescﬁb€a f3-1@ndail &l 1,4 bRk SR8 9 1ftheth P 2

bi valent ra c 1
ammo]ethylguamdme in a study concerning noradrenaline depletion effects. In

W0-83/03607 a number of cyanoguanidines are described having anti-hypertensive and
15 vasodilator activity. Our novel compounds differ in that they have selective vasoconstrictor
activity.

Description of the invention

The present invention is concerned with [(benzodioxan, benzofuran or
20  benzopyran)alkylamino]alkyl substituted guanidines having the formula

N—R!

Ak '—a—c? o,
e ,.

the pharmaceutically acceptable acid addition salts thereof, and the stereochemically isomeric
25 forms thereof, wherein

X is O, CH3 or a direct bond,;
R! is hydrogen or Cj.galkyl;
R? is hydrogen, C}.galkyl, C3-galkenyl or C3-galkynyl;
30 R3 is hydrogen or Cj.galkyl; or
R2 and R3 taken together form a bivalent radical of formula -(CH2)m- wherem mis 4
or5; or
R and R? taken together form a bivalent radical of formula -CH=CH- or of formula
-(CH2)y-, whereinnis 2, 3 or 4; or
35 R3 may represent a bond when R! and R2 taken together form a bivalent radical of



- 2- formula - CH=CH CH=, -CH=CH N=, or -CH=N-CH=, wherein one
or two hydrogen atoms can be replaced by halo, (err]alkyl,

d err]al kyl oxy, cyano, am no, nmono- or di (C[err]al kyl)am no,
mono- or di ({ err]cycloal kyl )am no, am noeZr bonyl ,

d err]al kyl oxycar bonyl am no, ([ err]al kyl am nocar bonyI am no;

Rl err] is hydrogen or (fer]alkyl; Alk[err] |s a blvalent

d err] al kanedi yl Cahyy_ a bi | a:
[err] erﬁﬁ'la E&H CH-Ch=, 'CH"éd/\ﬁ€ rdlgas rogen or
Clerr]al kyl; hydrogen atgmes can he repldcedby |haloh¢qlrsal§a'h Glpéa@f 7\?)1, §Y4€5¢|v amno,

Al klerr] is C[e kGNg an aﬁgﬂ ach
pis 0, 1 or 2 fnl)gb- &y&l@lhﬁ alll g@ﬁ&?‘ﬁ‘ggiaeé?ﬂe) a{rfuglo,éramem%c roaIa
hal o, (err]al kyC;é@FElOK}’QNWmHO Clwkylmmwmbonmaq 6al kynyl ,

hydroxy, €ferr] akky§ @ﬂ&”oq err]al kyl, carboxyl,

d err]al kyl oxycar bqnyl %ﬂ t ro am nQ, . am nocar bonyl

d err] al kyl car bofM¥ dﬁ?hb’ entC1-3alkanediyl radical; oy  npno- or

di ([err]alkyl )amlﬁlﬁbwalentradxcal offBﬁﬁMhC:ied that o _
[2-[(2, 3-di hydro-1, 4- benzodi oxi n- 2-yl ) met hyl ] am no] et hyl guanidine is
excl uded. 'ﬂl@q_c,qmammds of formJIa(sI) wherein R err], Rerr] or
Rlerr] are hydrogenl'{gay all'{%o exist in theif

\—7™~ (CHp—N— ®),
R6
‘ N
RS
—N \(CHz)p_Ilq_ (d), or
10 N—(CHp. [\ R® |
RS P\I N— (e

wherein each R3 is hydrogen or Cj_4alkyl;
wherein each RS is hydrogen or Cj.4alkyl;
15 Alk2 is Cp_salkanediyl or Cs.7cycloalkanediyl;
and each pis 0, 1 or 2; and
R7 and R8 each independently are hydrogen, halo, Cj.galkyl, C3.galkenyl,
Cs-6alkynyl, hydroxy, Cj.galkyloxy, cyano, aminoCj-galkyl, carboxyl,
C1-6alkyloxycarbonyl, nitro, amino, aminocarbonyl, Cj.¢alkylcarbonylamino,
20 or mono- or di(Cj-galkyl)amino;
provided that [2-[(2,3-dihydro-1,4-benzodioxin-2-yl)methylJamino]ethyl guanidine is
excluded.

The compounds of formula (I) wherein R2, R3 or R6 are hydrogen may also exist in their
25 tautomeric forms. Such forms although not explicitly indicated in the above formula are
intended to be included within the scope of the present invention.



.25 tautomeric fornms. Such forns although not explicitly indicated in the
above fornula are I ntended to be included within the scope of the
present invention.

- 3- As used in the foregoing defi3aitions hal o defines fluoro,

chl oro, bronmo and i odo; Cerr]al kyl defines straight and branch
chai ned saturated hydrocarbon radi cal s haV|ng lto 4 carbon atons

h f t th t t t.0yl,,
ot hy pr oby RS i oraab dcslis el dohhes nrt! o, PRRRAEIRE: 0 i gher
honol ogues Chg4alkylhdefiaes straigtit and brahch &mﬁ::wdtsamr&ted)hﬂkmmlbnmdlcals haergigbe,
rral ght anbctpn AR Sllat oy crampl Bicthyemit proe, BubL L KRR ledlpt TS
doubl e bondZ-minmPngnﬂﬂbﬁrﬂﬂBt 1C)-g8lkyhddeftnes anikyl@lddhchlshcﬁhﬂm ENeP| €,
;%,- pr ?E;{?’l Eegghf‘m% tgﬁlehﬁtbgﬂﬁor?szi(xﬂﬁ% E}'gyé)ﬁm%l@‘jﬁﬁtﬁpgkx% é—methylbutyl
Cerr]al kengnd tbeillhg; Caesalkssyldefings sraight and brangh ehained hydpcarben sasficals s
¢ adi cal Edcoﬁ'ﬁf‘%ﬂ.‘@"’“ QBLbIEBONG BRI i S0 S0 é”f*?‘g“*w%"a‘*?‘a?‘“m@"”
such as, -propenylgéﬁglﬁsqyi, Zp@xtﬂ)a&mtcnyg‘ai '%F@Nl cl %IYS%QH 3‘3 cynyI
?& pen; ynyl lﬂ?e' aﬁdmxda%boaracbm bfsaid C3.681k¢ﬂ§¢ bemgdoxtdwedm bﬁinrogt:manmf f sai g |
err]alkyn cal bein Q refera is
sat ur at y %fﬂ' %ilxgﬁcﬁa%?‘ﬁ% lﬂ@' g&?fllf‘ef gm%]i cm‘?%q %&ﬂ%o d
cycl opent yl radifcalsaodtaining omamplle; bafideand Jhaving feain § ito deanbnnatdmsvalwms, forr ai ght
db h t to 3
car bon. at org A iEe BEYET, £ Suryny. 2B 2pERIn1*S!pEfyhvl PHs Ry ohil e ©
é ? pr opgnehkcj and thezarhon atore of said Gp.galkynylraricat beu{geqqnpeaqterdatn@cnltymgcn atom I
efi nes biy, i cal s
navi ng.fr orprerbly i Shedi, %C?%‘%%E% e e
1, 2- et hhedand cyclohexyly Gpaalkanegiy! defines bivalenkstraght angy Wch chatyied satmaiedi | |
i thgxanedh oca}bgmlihﬁmflﬁdi gomll% g@gmgﬁédtdﬁs, such%s|oR 8Xafh tl¥|rgethane-d 5
e 2 e Sroranty) 7 eroseinapd e et sty Y
i somers ghedem%s bivaRht s]trhégﬂtaﬁd hﬁndﬂcbdmed saturatdialﬁyml tontadiesls haying from
saturate n_radic c e
pent anedi ylhﬁlgolfg 58‘? Stﬁ’gﬁtsgﬁlégﬁ %’r exf%%l g%‘ﬁé@ﬁ’éu} ;-Iprgpa?%&'ly? 1,4-butane-
1, 3- cycAdhedighdd-péntamigliyl, Lﬁmmdw‘lekaffwtaﬂbdlyb. 18-ostanediypl Qrmonagediyl,
acoept abl o TLOgEGni 1 fLENEANGRIE Td dedecanediy], 1,13 il o Larklih Toptiacal [ Y
conpri se t r@mﬂpb&&psaqaﬂgnamm vand e bragghed WMQ: H7YEH qa&‘@ﬂ?ﬂﬂl
whi ch the cqumeyBiRdlent cychc@imf d?odafaonaﬁ@icabk&htae ffoeemm;'ﬂbq 2-%&&161 can

conveniently be qb tregt ase for

appr opr i at ePeangdLy. itg ?ﬁ)ﬂ? QBﬁﬁwé‘ea’d'h 922—03(&5? e , FWM xy CI ds, e.g.
hydr ochigr i £4-dyyidhekumediyt, 1dneydlteptankdiyl, 4,8-Eytloiepaaediyl, I]l,tt-diydbol'&ptadbdlyl
phosphoric acid and the | i ke; or organic acids, for exanple, acetic,

pr opanoi ¢, hy BRI
et hanedi oi c, 'S{J %a%égé%'ﬁcal %[é%é’%{l@&?t?%{fzsgl%as[m %m% Héteid dfe meant to
(E)-2-bute mmlmpnse thezthhymmmylhuame gpwitexic acid additigrisaltfonns whishithsi compounds
2-hydroxy- Iyekadnug 29 "ﬁﬁ:ﬁ?@éﬁ'% Eon%ﬁfckﬁ%ﬁébﬂéﬂ@d treating the base
et hanesul f oni c, l[!) ene n| c,. 4-net enzeneﬂ‘ké'ﬁ nl C,
cycl oheXanfomnivith wcthawnawsémmzwa%ﬁl%fez TP ) fecacifsae.g-
the like aqtydﬁoch@m/ Rydrobiomiib end ik liké;sulfutie Acilienigieraeia pRekphoric dotdanddie Wi t h
al kali int o1 fr
ke or orgamc acids, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy-1,2,3-
35 propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-methyl-
benzenesulfonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and
the like acids. Conversely the salt form can be converted by treatment with alkali into the free




e 4- base form The term addition salt al so conprises the

hydr at es and sol vent addition forns which the conpounds of formula
(I') are able to form Exanples of such forns are e.g. hydrates,

al cohol ates and the like. -5 4. [err] The
-C-NR[err]Rerr] noiety may be acyclic in which case R err] preferably is
hydr ogen, rret hyl or ethyl; R2 preferably is hydrogen, nethyl, ethyl,
propyl or tbé%e g% preferably is hydrogen, methyl or ethyl. Said
noi ety may al {) ¢yclic in which case it can represent radi cal s of

formula: 10 [ er¥FHe term addition salt also eongprisesthethgdralesiand palventaddision |fmnwmglg§r¢

Substi tut ed, arEPaE ety ATRCIDER A7, Rempigyof ERSRM o vilimes, )

15 nethyl; @lehelates Mlkcespem al |y nmethoxy; cyano; ami no;
diCerr] al5kyl am no, especially, di met hyl am no; or am nocar bonyl .
I nteresting conmpoun Ble those conpounds of fornmula (1), wherein A k[err]

is -CHerr]-CHAL ] -c— 2p3 QL err Is
Al 'so interesti n% are Those DMLY Hhé@e&f’y‘?lﬁ)ﬁm% 3’(‘%} %nggr elﬁi’rﬁi['s Togen,methyl
hydr ogen or or ethyl; @%prefesdbly is hydsygen; methyl, ethyhypropy! or butyl; R pre:

I nteresting be%' obRk w@%

25 and vvherceh? H%gﬂ@%ﬁ@ﬁ#@%&%@%% (El’rgep?é1 ((;%me% EFt 2gelljrfserabl y
fluoro, chl ofedicalsof fogpulgtomp; C[err]al kyl, prefer abI y methyl, et hyI

propyl orlOput yl; C[err]al kyl oxy, pref erably met hoxy; hydroxy; cyano;

am no; amnoC[err] }‘ |, pref |y amno
Cerr]al kyl carb anijnog, erably me cel bo,nyl r pitro. 30
q :

O her interesting cgirrpounds ar ose conp s of for (I') wherein Xis
O and wher ei ngR7 and R8 'e,ach |ndepen ntly are h plrogen hal o,
preferably /1 uoro, chloro, br ono; C[err] I kyl', preferably methyl or

ethyl; (err]al kyl 4 , pref er met hoxy; N—\ hydroxy, cyano or nitro.
_</5 _Y§ ,or —(’ ;
N=

N-—N

wherein R3 in particular is hydrogen or methyl. The latter cyclic moieties may be
unsubstituted or substituted, preferably with halo, especially iodo; Cj.galkyl, especially

15  methyl; Cj_galkyloxy, especially mcthoxy, cyano; amino; diCj.galkylamino, especially,
dimethylamino; or aminocarbonyl.

Interesting compounds are those compounds of formula (I), wherein Alk1 is -CH,-CGH,-

or -CHjy-, especially -CH,-.
20

Also interesting are those compounds of formula (I) wherein R is hydrogen or
Cj4alkyl, especially methyl.

Further interesting compounds are those compounds of formula (I) wherein X is CHp
25  and wherein R7 and R8 each independently are hydrogen; halo, preferably fluoro, chloro
or bromo; Cj.galkyl, preferably methyl, ethyl, propyl or butyl; Cj.galkyloxy, preferably
methoxy; hydroxy; cyano; amino; aminoCj._galkyl, preferably aminomethyl;
Ci-salkylcarbonylamino, preferably methylcarbonylamino; or nitro.

30  Other interesting compounds are those compounds of formula (I) wherein X is O and
wherein R7 and R8 each independently are hydrogen; halo, preferably fluoro, chloro,
bromo; C;.galkyl, preferably methyl or ethyl; Cj_galkyloxy, preferably methoxy;
hydroxy, cyano or nitro.



- 5- Still other interesting conmpounds are those conmpounds wherein

X is a direct bond and wherein R7 and R8 each i ndependently are
hydr ogen, hal o, preferably fluoro, chloro or brono; or ([err]alkyl,
preferably methyl or ethyl. 5 Part kgul ar conpounds are those
conpounds of formula (1) wherein A represents a radical of formula
(a); Alk[err] is (Jerr]al kanediyl, especially (Jerr]al kanediyl, nore in
parti cul ar C err]al kanediyl, preferably 1,3-propanediyl; Rerr] is

hydr ogen or hyl : .and err] is hydr ogen, or, net Qyl . 10
Fﬁrt hgr part g@ﬁl%?d’éﬁwaﬁ%@%@ﬁ%@%#wﬁm“th %ﬁsﬁ ‘{}“'Icft bordand; , A
represents whereimR7add ®%leacH independently i hytirdgen, hao, ipseférably fuorg, chloro or

especially O , e +..and er Rlerr] and R err] each
i ndependegt | 3‘/’9‘%?% %%F‘{i)‘g{ rfty(g%/fc#@%’yft.h%oﬁ%ﬁﬁ Particularly interesting are
t hose conpounds wherein the absol ute configuration of the t he

car bonat om aiParticulap compounds arg thosecrompounds of formula €D wherein Arrepresents e radigal

(*), is as (102 h . ]
Particul arl yoifglotnen?es ,|'rfgﬁc%)s%6{fngs arlel’ tﬁosgf,ﬂfg?'éé esti ngl,(r)r;or@ihr ?%?Julkgr
conpounds ha2rsgikanediyl, preferably Jedrpeopanediyia R is hyidragen og scthyl; Wefined in

formula (1)) hodrogb®oP@eigtli oxan, benzof uran or benzopyran noiety. 25
Preferregpconpounds are those conmpounds of fornula (1), wherein Xis

Gt b oo PRSP SRR oP S35 A e

substituted amadita of foraml8B(h) @s (¢)| pis @f1 drt espeviatip Proarl, preferably 1aand wherein

wherein A reps ' | erein Alk2 represents
Cerr]al kane?"l ;‘aﬁﬁlﬁéseaé}‘ gﬂgﬁ%@é’}tﬂ arg%ﬂ%[gg? g’fﬂ-‘g%]?ﬂ I ndependently are

hydr ogen. 30 Most preferred conpounds are

N-[ (3, 4- ¢é hy gag; i ToRE , i
(1, 4,5, G?St et ?gﬁlfgir#)l} é‘;}g{ﬁ%ﬁ?ﬂ’ﬁ%ﬁ ¥§L%ga§)®§ue{lﬁ§gl’ g‘r?iar?.se?mtf ﬁgn% erneogc feﬂrlﬁ cal
i soners therfarhapatomyatthe positioy in frsmala (Ebmo,atwm proasteriski (b ésasi cal |y

accept abl.e aghdlvftht fehufhdreunder. thereof. 35 The term
"stereochemcally isoneric forns" as used herei nbefore defines all the

RS s ! R N—R!
1 NN Alky—a—cZ D,
[ l *x]2 rﬁ'__Rz
6/\ 3 3
X _ R
R s 4

20
Particularly interesting compounds are those interesting or particular compounds having
substituents on the 7- or 8- position (as defined in formula (I)) of the benzodioxan,
benzofuran or benzopyran moiety.

25  Preferred compounds are those compounds of formula (I), wherein X is CHg, R7 and
R8 each independently are hydrogen, halo, Cj.4alkyl, Cj.4alkyloxy, hydroxy or cyano,
especially when substituted on the 7- or 8-position of the benzopyran moiety, and
wherein A represents a radical of formula (a), wherein Alk2 represents Cp.jgalkanediyl

and RS and R6 each independently are hydrogen .
30

Most preferred compounds are N-[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl}-N'-
(1,4,5,6-tetrahydro-2-pyrimidinyl)-1,3-propanediamine, the stereochemical isomers
thereof, particularly the R-isomer, and the pharmaceutically acceptable acid addition salts
thereof.
35
The term “stereochemically isomeric forms” as used hereinbefore defines all the



.- 6- possi bl e isoneric fornms which the conpounds of formula (1) may
possess. Unl ess ot herwi se nentioned or indicated, the chem cal

desi gnation of conpounds denotes the m xture of all possible
stereochemically isoneric forms, said mxtéares containing all

di ast ereoners and enantioners of the basic nol ecul ar structure. More in
particul ar, st ereogenl c centers may have the R- or S-configuration;

CGbst tuent s ¢ pidithé 1BEAE F%R bfich he ccfldin! 3tgfgn¥lgfa%gfl§p€1§§ | Gfléss TRy

have either rans con al ken\F/Fé
radi cal s rrayoﬂhameSQ mentioned or indicated, gmrchcmmal dsignation pleampaungs d the;

(oD OF e AR A poRkibie QR Rerlcdll BB M) $id R @S ortiinfag aibr aced

within the i'S I nvent

ds. of
formula (1) daste@@n@r%andfn%uqmwaf@a WCMMQWG C?Fgﬁoun ular, formul a
\(M| H} \théaégn[téreggérﬁé E&ntc@hﬁ&ﬂhv@?xﬁlﬁ[%sgonﬁ%&aﬁg? fhﬂbsﬁwaxmxsmvzléwayrlru]a g IrZa
defi ned undeﬁat%mygrc{cﬁ%oaﬁ?fﬁﬁ%m have &F%QER%’ E\’@E %[fg such
afh for eéa{Tgls lallhﬁ; Dradﬁ:laBm@lia%me M@@coxﬂgﬂmﬁy Sm@henmbﬂwwﬁﬁ
et hoxy an e li 0X NoXV, .an
nmet hyl>/t hi o, g?‘?ﬁﬁ(’f‘ﬁ? (B'"%ﬂteff’ﬂ'ﬂ lg?ﬁgrc %‘F"&?‘Pﬁ' lg?eng%% lE%a‘enzenet hi (t)hngn

like. [err] scopeoftii®inveaond reacti on can be performed by stirring the
di am ne gé formula (1) with the reagent of formula (111) in an
appropri ate sol vent such as, for exanple, an_ al cohol, e.g. nethanol,

et hanol , pr opafrhe cempiouride of faramulayTeenggnerally be prepared by Ieastinga giamine of

di chl or omet hgha,1a () whér%:hffb'x@“ RIBhRB Grallieiied Lihde® fOrmAL (I Wikhla refeiit of L, 1

-oxyblsethane , oxy

Q t et r ghydr of 4 di oxane and
the Iike; an qms%( T1} whorein L‘gﬁ d%g'ﬂ’"'dsgﬁ"&déﬁ\% ﬂ'n@tw
di met hyl benzreaeu@%‘ow Sudhi dEfor QRirmpRAhdlY, g liicro, brotdd; akyldx9] e. gm&ﬂbﬁy,

an al kal i et al sodi m or S bhonat e
al kal i netal ﬁ%?‘lﬁ@%‘gg‘ ke a’?ﬁ?‘t’fcﬁﬁt °“8"3@£“i‘§8?‘3 a&ﬁﬁ ek .“EFM“‘&‘? "ogen
carbonat e; apthghhiocpditid kkey arydthic; elgabmzcnethlo and thy like, - di et hyl et hanam ne,

pyridine, N-(1-methylethyl)-2-propanam ne and the |ike bases, can be
added to pick up the acid that may be formed duringgd he cour sg# of the P‘-R
reaction. El eR/Ked terrpér atures may enhange-Rhe rate 'lkl'oh—C
Preferably th o TH pbrf@hrﬁ@ at t-I're-H—efI rature ofN—Hé
reaction m xt uf . The conpounds CN—RBrmJI a ( o) generaIRISy
be prepared by e N-al kyl at i q@ of an ann'hoderl vative of
formula (V) th an"appropri ate al dehyde (ﬁ} M

an

20  Said reaction can be performed by stirring the diamine of formula (II) with the reagcnt of
formula (III) in an appropriate solvent such as, for example, an alcohol, €.g. methanol,
ethanol, propanol and the like; a halogenated hydrocarbon, e.g. dichloromethane,
trichloromethane and the like or an ether, e.g. 1,1’-oxybisethane, 2,2'-oxybispropane,
tetrahydrofuran, 1,4-dioxane and the like; an aromatic hydrocarbon, e.g. benzene,

25 methylbenzene, dimethyibcnzene and the like. Optionally a base, such as, for example,
an alkalimetal carbonate, e.g. sodium or potassium carbonate ; an alkalimetal hydrogen
carbonate, e.g. sodium or potassium hydrogen carbonate ; an appropriate organic base,
e.g. N,N-diethylethanamine, pyridine, N-(1-methylethyl)-2-propanamine and the like
bases, can be added to pick up the acid that may be formed during the course of the

30 ‘reaction. Elevated temperatures may enhance the rate of the reaction. Preferably the
reaction is performed at the reflux temperature of the reaction mixture.

The compounds of formula (I) can also generally be prepared by reductive
N-alkylation of an aminoderivative of formula (VI) with an appropriate aldehyde of



-7 formula (V), whereinr is 0, 1 or 2. [err] 5,
Said reaction is perfornmed by stirring the reactants in an appropriate
sol vent such as, for exanpl e, an al cohol, e.g. nethanol, ethanol,
propanol and the like; an ether, e.g. -7-1, 1' - oxybi set hane,

t et rahydrofuran, 1,4-dioxane and the |like; an aromatic solvent, e.qg.
benzene, nethyl benzene, dinethyl benzene and the like. Optionally a water
separator ca ) t ve the water that is formed during the
course of thgmwgﬁﬁépgﬁ““ﬁﬂgfﬁbbffgg lting imne can then be reduced by
catal yti c hydrogenati onson an appropriate catal yst, such as, for

exanpl e pal | akﬂ\uN oncgchiar coal , pal | adi um on ?gri umsul frtt e, pl @i ndm on
charcoal , Raney-Wi jKkel (CH2he-C+e in a su , %u&h_ﬁ , for
{QI nd the ﬁl e;
an

exanpl e an alc e.g. nethanol . et harlod an let her,
e.g. tetrahydr X"1, 4-di oxane and the /3 ,~a carboxyliqg ester,
e.g. ethyl acBtate, but WIViacetate and the | {R&; or & carboxylic adid, 15
e.g. acetic acid, propanoic acid and the |ike. Optiona the reacti on may
be perforned at el evat ed tenperatures and/ or pressures. The

i ntermedi ate al dehydepnf formula (V) can be formed by reducing an acyl
derivative of %R_r_eu a (IV) wherein r is defined asr%lgove and Y is hal o,
e.g. chloro, 2 opw. The | halide c be d by reacting the acid
g B op BEY d an pfgﬁ y g
ph

of formula (1V) vvher3e| n & O e Mk en%ti ng reagent such as
t hi onyl chl oride, ph®sphorus trilchl fri dd, orus tribrom de,

oxal yl chl ori de an he |ike. Thgs reacti on gdy be perforned I n
an excess of the ogenat i ngr’ eagent” or iru)appropri ate solvents such as
for exanple hal ogenat ed hydr ocar bons, “e. g. di chl or onet hane,

trichloronethane and the |ike; aromatic 25 hydrocarbons, e.g. begze e,
met hy| benSendaidiieastionyis pevformes byrsiirting:thereastants in ap appropgate solvent spch as, for

aproti ¢ sol vanpplE: BRKEREL L Sicihind), el opaiol s e I, af ot B8 1 i de
and the |ike.l ,Et¢wbisﬁ§'aa%d°mhydf°féﬁévb@’f@ﬁﬁ&ﬁi gledﬂ@s a‘i‘rﬁ‘;pnl?é‘ca?ﬁg'f’ﬂtp Fi€at e
to enhance t h@nieeemethylbefzene difne®iylbenzene and the like. Optionally a water separator can
be used to remove the water that is formed during the course of the reaction. The
10  resulting imine can then be reduced by catalytic hydrogenation on an appropriate catalyst,
such as, for example palladium on charcoal, palladium on bariumsulfate, platinum on
charcoal, Raney-Nickel and the like in a suitable solvent, such as, for example an alcohol,
e.g. methanol, ethanol and the like; an ether, e.g. tetrahydrofuran, 1,4-dioxane and the
like; a carboxylic ester, e.g. ethyl acetate, butyl acetate and the like; or a carboxylic atid,
15 e.g. acetic acid, propanoic acid and the like. Optionally the reaction may be performed at

elevated temperatures and/or pressures.

The intermediate aldehyde of formula (V) can be formed by reducing an acyl
derivative of formula (IV) wherein r is defined as above and Y is halo, e.g. chloro,
20 bromo. The acyl halide can be formed by reacting the acid of formula (IV) wherein
Y = OH, with a halogenating reageht such as thionylchloride, phosphorus trichloride,
phosphorus tribromide, oxalylchloride and the like. The latter reaction may be performed
in an excess of the halogenating reagent or in appropriate solvents such as for example
halogenated hydrocarbons, e.g. dichloromethane, trichloromethane and the like; aromatic
25  hydrocarbons, e.g. benzene, methylbenzene, dimethylbenzene and the like; ethers, e.g.
1,1'-oxybisethane, tetrahydrofuran, 1,4-dioxane and the like, or dipolar aprotic solvents,
e.g. N.N-dimethylformamide, N,I\_I-d.i;ncthylacctamide and the like. Stirring and
elevated temperatures may be appropriate to enhance the rate of the reaction.
Said reduction of the acylhalide of formula (IV) can for instance be performed by



%

.Sai d reduction of the acylhalide of formula (I1V) can for instance be

performed by - 8-
catal ytic hydrogenation with a catal yst such as palladium on charcoal,
pal | adi um on bariumsul fate, platinug.on charcoal and the like in
appropriate solvents such as, for exanpl e ethers, e.g.

1,1'-oxybisethane t et rahydr of uran, 1, 4-di oxane and the i ke;

preferably in a]gm xture of a dipolar aprotic solvent, such as, for exanple
N, N- di met | y| satalyuc hydpgensfior with acatlyse suchlas pelladiind on gharcea}paliadism on

ptional |y apgirdulfite, atxﬁﬁm onthaldBal apd the RECH ggﬁfdgﬁ&e%alvkms%&lﬁ&efor

qui nol i ne-sul fur_.an quence st fromthe
i nt er medi at e ’éﬁrﬂ%lﬁﬁgg T f-8 iﬁﬂﬂﬁablﬁtlzgncangahydrofurgq ébﬁﬁﬁij”&ﬁf%&ﬁg‘g"
formula (1) preferablyiieadmixmee ofia deoli®: Rﬁ{csb%ﬁi, sth as, fol@xamplcﬂ‘.ﬁ*ﬁm@llmds

Formil & (v ) TeitiaH ey e e K N TG

reactive Ieaaddag such as tlgo;ﬂtqnesqlﬁﬁblﬁﬁrsuimfaﬁi(ﬁnamﬂke, hal o, e.g. chloro, brono

or iodo; sul#f nesul f.on zen | oxy,
met hyl benzenesu?léfqgnyqs“ﬁleq scsarflﬁﬁfrﬂ’ktg %ﬂgﬁg??ﬁ@g“g@mwsuch as
ket ones, e. gwe@mmumdsomm&mﬁhdpﬁrfmmaheaoac-peﬁmm e.g. 1,1

' oxybi set hane, tetrahydrofuran 1, 4-di oxane and the |ike; aromatic

hydr ocar bons, g. benzene nethylbenzene and the |ike; dipolar aprotic
sol ventsiOe. g. The compaynds gf fasemla @sanalsode proparedhyiNaiigilatinganamiae of

di et hyl sul f fotinita @IT§iwith@n lintkenedidls 6ﬂformu1a (VID), whercm W3 is a reackiVE ldaving

(M) 20 Stlrrlng and hetlt;@ﬂ)nagy enhance ereactlon rate.

Optional |y a8@UPEHBH &S oK aﬁg@e c ISHH@B‘”P%ON‘@F? sHifanyloxye £-8- t hat i s
flolr< rer duri lng:etHaﬁesmfonﬁlexp,fbchi@esnﬂﬁmyloﬂg msmﬁjfbcﬁl&ncilmfonyloxy an@® {2 Teinan

al kali netg a i um car S|umcar e;

KA ™ hRNEL et BRG0P RS SR BT o,

pot assi ukh hydgobéfoxofhisubanezfcu"ahyldmﬁxrmd 4—me|and<and the likg@arapaticat e or gani ¢

Compounds. of T LrPa F%“@ﬁﬁgm‘“*ﬁﬂ‘ﬁéﬁ%"%?@gﬂ o pIERpr s ol 1 o)

and Rl err] iR.N-dimeth ﬂ@&mmd%@iﬂmghﬂéyﬂf@s%mhbym or mJI a
(I-a), may be prepared by 30 debenzyl ati on of an |nt er medi ate of fornul a
VILL). - N—R!
( ) Rs\ o X akl_w, + o j/Alkl—A—C/ 2

- —wW2 HA—C N—R

Y e
) R3
(VD) VD) 4y /
20

Stirring and heating may enhance the reaction rate. Optionally a suitable base may be
added to pick up the acid that is formed during the course of the reaction, such as, for
example an alkali metal carbonate, e.g. sodium carbonate, potassium carbonate; an alkali
metal hydrogen carbonate, e.g. sodium hydrogen carbonate, potassium hydrogen carbo-

25 nate and the l'ike; an appropriate organic base, e.g. N,N-diethylethanamine, pyridine and
the like.

The compounds of formula (I), wherein A is a bivalent radical of formula (a) and R3 is
hydrogen, said compounds being represented by formula (I-a), may be prepared by
30  debenzylation of an intermediate of formula (VIII).



.- 9- [err] Sai d debenzyl ati on can
be performed follow ng art-known procedures such as catalytic
hydr ogenati on using appropriate catal ysts, e.g. platinumon charcoal,

pal | adi um on 5 charcoal ,-9L.n appropriate sol vents such as
al cohol s, e.g. nethanol, ethanol, 2-propanol and the
like; ethers e.g. 1,1'-oxybisethane, tetrahydrofuran, 2,2'-oxybispropane
and the RS R4 like. Opti ona]ﬁly el evat ed t enperatures and
pressures may app lk‘—N_Alkz N—C” ~ —Fhe—senpeunds of formula (1)
wherein Rlerr]”i | hydr'ogen ai d chymoyadgs bei ng 10

r epr esent ed b/i La (I %e pr'gpared by hydrolysis of the

i nt er medi at er? X anog qﬁsnes reprrsented by fornul e;N-—Rl
(I1X-a). [err] (VIID) UWsrélk&a

performed by stirring the internediate cyangar’ din of forml a R6 N—R2
(I'X-a) in the presence of an acid such as, f raI aci d, Re g.
hydrochl ori c aci d, hydrobi’omc a |d sull( #c acid and
the like or an organic acid, e.g. acetic acid, formc

aci d and th%&dh@bcn@ﬁhu&ﬂ@nlaéﬂcﬂfoﬁﬂeaﬂks%w E"@‘gnﬁ‘gﬁqanoﬁ aﬁanoﬁﬁé such

as, for al cohol e.

propanol and™dREeNALQN using @gﬁtg)nateecaéﬂysts c.g. plaunum orpeharcogl, a“%%tw%et hane,
2,2' - oxylsi spammaem aspro pﬂmtdmfzmgguchlasmamarsaag @fahdlCethhdo?; 2-%:% panol
h the coy ?{ﬂﬁg{l% % I‘(ltltht:ré‘]g dr Plly-?))lq%bl anlen%e%agegoﬁutraen (Z,i(-ol))cg'blggrrc])panc Ellcn%rtHEd

Said interne
like. Optionally elevated temperatures and pressures may be applied.

The compounds of formula (I) wherein R! is hydrogen, said compounds being
10 ' represented by formula (I-b), can be prepared by hydrolysis of the intermediate
cyanoguanidines represented by formula (IX-a).

0
N—CN N—C—NHZ
Alk'—p—C7 Alk'-—A—-C/
/3( T e /:( b
(IX-a) (IX-b)
i
N—H
Anc‘—A—c/
/i j/ b
(-b)

15 Said hydrolysis can be performed by stirring the intermediate cyanoguanidine of formula
(IX-a) in the presence of an acid such as, for example a mineral acid, e.g. hydrochloric
acid, hydrobromic acid, sulfuric acid and the like or an organic acid, e.g. acetic acid,
formic acid and the like, optionally in admixture with an appropriate solvent such as, for
example, an alcohol, e.g methanol, ethanol, propanol and the like; an ether, e.g.

20  1,I’-oxybisethane, 2,2"-oxybispropane, tetrahydrofuran, 1,4-dioxane and the like. In

- the course of this hydrolysis the intermediate (IX-b) can be formed. Said intermediate of

formula (IX-b) can sometimes be isolated, and further hydrolyzed yielding compounds
of formula (I).



JJormula (I X-b) can sonetinmes be isolated, and further hydrolyzed vyiel ding

conpounds of forrmula (1).

-10- The conpounds of forrmula (1), can also be converted into each
ot her by functional group transf or pgd_i ons. :

N-Rerr] For instance the conmpounds of fornula (1), wherein the
-CNRerr]R err] noiety represents a pyrimdinyl noiety, said

conpounds bei repre nted by formula (I-c), can be 5 converted into

t he tetrahydr@gqﬁﬂr’g@%‘ blal(l)vwa!galmbecbmwmatmtcmaphlodlehw{wg:@naallgmup
pr ocedur es. [@z[xfsfonnanons This reduction can be perfornmed sinultaneously
with the debenzylation nentioned 10 hereinabove in l\geﬁc” bi ng the

synt hesi s of the co ounds of formula (1-a) urthernore, conpounds
of fornula (1)°73R%3M gﬁh%cqq’m}i&p&wp@r(&whemqmm%m@r& moisiprepresents can
be converted apytrﬁnidh@lﬁﬁiiét SARNEHh uﬁﬂﬁﬂﬁh‘ﬁ' ré%@ﬁt@ﬂﬂgo&hﬁﬂihaé)k&n%ow

fol | ow ng s art K en t|o hni, que rrpounds of fornula
(1) beari ng cogy% &}gm@g cbrﬁ"Bk‘F ytic hyrhragengtion

conpounds beaprocnglum am nonet hyl subst I tuent foll ovm ng art-known
hydr ogenat i Of}%st echni qugs. Corrpoun}bearl ng an al kyl oxy R4 subst Ntuent
r

can be conve nto o) bealNy ng a hydroxly‘zki up _b tr,amau ¥ he
| an appro e acidic e uchYas for exanp/e,
€.g.

al kyl oxy conpoEn'

hydrohalic IB drobrom c acid or b ri bjom de andithe
| i ke. Compou ear?‘ng an, am no substitu an Ke N-@ayl atelH or
N-al kyl ated follow ng art- known N-acyl ati on or U-al kyl ati on

procedur es. . . A nupber .of internediates and starting materials in

t he foregoi nﬂ?@ﬂ&?%icﬁﬂg$@°medmmw5§)bwg ihrebgraydationagensioned epar ed
accor di ng0t o herdindboosin destiilsifg tesyathesis o2 the coﬁfp@ﬁﬁds'dﬂoﬁﬁdlg (R4). si milar
conpounds and some internediates are new. A nunber of preparatlon

nmet hods will be described hereinafter in nore detail. The

i nt er medi ﬁt gfuahelﬂmrm,domp(ohhds oftfermila (I bearing 1 €glisalitynylfroup om @z alkeny lﬁw 5

i s ’ r or -a
can be pr egafg'g %%h r e'ﬁ(lgjg{ %{% ni Pm%f‘égﬂ%f)[@% &ﬁgr%ﬁﬁ%Mp@?&m& is 1
to 14, using38r “WdWﬁ‘rQ@ﬂ%FéQﬁ tephniques. Eiompioundsof fosaild (1) ddaring ocyanagroup or

i nst ancelsbe caebé %Mﬂc&’%t&ﬂk%bﬁf&épﬁn@ﬁg 'E:Qﬂxgaﬁ’ﬂds%afrén an zﬂﬁi‘nﬂﬂhﬁ'&l ﬁﬁ#ﬁfﬁgﬁt' ate

catal yst, su?t} f or, exanpl.e, mon cC
0 lowmg art-known ydrogenauon tecl hmqucs ompounds bearing an alkyloxy

substituent can be converted into compounds bearing a hydroxygroup by treating the
alkyloxy compound with an appropriate acidic reagent such as for example, hydrohalic
acid, e.g. hydrobromic acid or borontribromide and the like. Compounds bearing an,

20  amino substituent can be N-acylated or N-alkylated following art-known N-acylation or
N-alkylation procedures.

A number of intermediates and starting materials in the foregoing preparations are
known compounds which may be prepared according to art-known methodologies of
25  preparing said or similar compounds and some intermediates are new. A number of
preparation methods will be described hereinafter in more detail.

The intermediates of formula (IT) wherein A is a radical of formula (a) and R6 is

hydrogen, said intermediates being represented by formula (II-a), can be prepared by

30  reducing a nitrile of the formula (X) wherein q is 1 to 14, using art-known reduction
conditions. Said reduction can, for instance, be performed by catalytic hydrogenation
using an appropriate catalyst, such as, for example, Raney nickel, palladium on charcoal,
palladium on bariumsulfate and the like, in an appropriate solvent, such as, for example,
an alcohol, e.g. methanol, ethanol, propanol and the like; an ether, e.g. 2,2'-oxybis-

35  propane, tetrahydrofuran, 1,4-dioxane and the like, or a mixture of such solvents.



pal | adi um on bariunsul fate and the like, in an appropriate solvent, such

~as, for exanple, an al cohol, e.g. nethanol, ethanol, propanol and the

like; an ether, e.g. 2,2'-oxybis- 35 propane, tetrahydrofuran, 1, 4-di oxane
and the like, or a mxture of such solvents. Preferably
the reduction is conducted in the presencé of amonia. Optionally higher
tenperatures or pressures can be applied. [err] 5 Sai d reduction
can also be carried out by stirring the nitrile with a reducing reagent,

such Prefetably Ehxaﬁrhicei?n iSQ‘tbﬁﬂlﬁztcd inithé ﬁ%&e’ix'cé't hﬁf ﬁﬂﬂhhiﬁdzlopﬂﬂz' nalbnhib_ghd:re i ke,
in an appropr vent,. suc s an ether, e.g. 2,2'-oxybispropane,
tetrahydroftg gﬁ%ﬁ"fsﬁr(ﬂr%sggﬁgc%ﬁeﬁwgﬁ |i ke; or a hydrocarbon, e.g.
pent ane, hexane and the |ike; an aromatic solvent, e.g._J10 benzene,

met hyl benzerg,_. di ngt yhhgmﬂz@ﬂgrl@lqt he Iike. i gnal bﬁjﬁlﬂx@t‘eq&z_mz

terrperaturesg’ cay be appli ed to enhance thepXe ratet, The

|
I nt er medi ate/\ofl forgul a ( can be 'p'r'epa'rm'by[.\e ting an ne of
formul a . ) With a reagent of formula (XI5 Efei Ell?ﬁ and q are

defined as Herei naboveX)in an 15 appropriate Bol vent suc
a dipol @ aprotic solvent, e.g. NN di et hyl f or mam de,

di met hyl sulgaeis ioRGah aiRb b | s le Sana %@%’&n, h

e.g. benzene, ir?’é??’]:gb n%ﬁ%%ﬁ&'@?ﬂ&%ﬂ%ﬁ%?&ﬁ?@& I Jj(ﬂIi‘h@e;ci;dagl ke ohéﬂ,lce. g.

2- pr opanond$: for exa -l?r&"ﬂﬂea fzth&malaﬁawgn&u@%én Ikea10 a0 3PRFOPTdicy

1, 1" - oxybi selvennsuch stanedilyet] €2, 3Noxybispropand; @iralkaidefubdit) 1i42diokarecand ther |

nter mods atie oA Tdsparaht 6B Deane, beang pad SETHS: HLaBEAEA SOCRh EF up ¢ he

. e
% . [ :

the inter rrgg?g% @%@?}%%%gc%ﬁ&ﬁ%al so have the neaning of benzyl.

Thi s drotectiveqﬂg;oup can then be renoved in a |ater stage of the

synthesis.  The intermqdigtes ¢fonmulp 6K heandre patparest by reactingtapamine ¢ pla (X
wherein q X3P witith teagBht Tl B21D), wherein W2 and q are defined as hereinabove, in an
15  appropriate solvent such as, for example, a dipolar aprotic solvent, e.g. N.N-
dimethylformamide, dimethylsulfoxide, acetonitrile and the like, an aromatic solvent,
e.g. benzene, methylbenzene, dimethylbenzene and the like; a ketone, e.g. 2-propanone,
4-methyl-2-pentanone and the like; an ether, e.g. 1,1’-oxybisethane, tetrahydrofuran,
1,4-dioxane and the like.

4
4 R8 R N _

oo 9

/o I X

20 XD

for exanpl e,

A base as mentioned in the preparation of compounds of formula (I) from intermediates
of formula (II) and (III) may be added to pick up the acid that is formed during the course
of the reaction. Stirring and elevated temperatures may enhance the reaction rate. In the

25 formula of the intermediate amine (XI) R may also have the meaning of benzyl. This
protective group can then be removed in a later stage of the synthesis. |

For the preparation of intermediates of formula (X) wherein q = 2, said intermediates
being represented by formula (X-2) an interesting alternative for the above alkylation
3(_) comprises stirring the amine of formula XI) with 2-propenenitrile in an appropriate
solvent such as for example, an alcohol, e.g. methanol, ethanol, propanol and the like,
an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran, 1,4-dioxan and the like.



; . being represented by fornula (X-a) an interesting alternative for the above
“al kyl ation 30 conprises stirring the amne of formula (XI') with
2-propenenitrile in an appropriate sol vent such as for exanple, an
al cohol, e.g. nethanol, ethanol, propano{ and the liKke, an ether, e.qg.
1, 1' - oxybi set hane, tetrahydrofuran, c?oxan and the |ike.

-12- [err] El evat ed tenperatures may be appropriate to
enhance the rate of the reaction. Preferably 5 the reactants are stirred
at the reflux tenperature of the reaction m xture. 4 The

i nternmedi ateg of forghla (IX a), wherein Rerr],gr [l o N A lI-N-X(CH,),-CN
Al k[err] ar& P lk-—NH heHgtnaHeveNaﬂd—#rl a Pl valfent rddi cal of
formula (a), [ ?)j (d)Y, (e); sand wherein R2 is f\_H dr agen, C?err] al kyl ,
C[err]alkeny/§ rr]alkynyl, and Rerr] is ng{

genXor (err]al kyl, or
10 Rl err]rR%and R €rr] taken together form a bival ent radi c& )?_f forrrula

-(CH2) m, wherei ngxq)i s 4 or 5, are deened novel .

i ntermedi ates of fornula (1X-a) can be prepared by reacting an internedi ate
of formula (11) with a reagent of formula (X I] whereln err] Is a
reactive | SH6YHe GFHETMULES may baewnrﬂzrept@m@hamﬁhﬁﬂag qf) the seaction. Preferably

[err] 5 thereactaniSére stirred at the reflux température of the reacthé mixt@®ct i on can be
performed by stirring the reactants in an appropriate solvent such as 20

an al cohol, e.g. nethanol, ethanol and the |ike, an hal ogenated
hydr ocar bon, 'Hlegmtermedxatedloﬁ foranda@Xha)pevhedein RAIRF; REEXhAlE aanas ddfimelli ke, an

aromatic s n gene and
the ©i ke, ‘”e‘éﬁ”*wvg affg ASS A SR Beny mgcal o laYe 166, &) TR MGRITRE T G
N, N- di net hWydmeanCdealkyﬂd Cagelkenyleor Cpsalkynsil, mddl%aggdmgemen&.mibyl, or

10  R2and R3 taken together form a bivalent radical of formula -(CH2)m-, wherein m is 4 or

5, are deemed novel.

The intermediates of formula (IX-a) can be prepared by reacting an intermediate of
formula (II) with a reagent of formula (XIII), wherein W is a reactive leaving group as
15 defined under formula (III),

N—CN

N—CN Alk‘—A-c/
[ :): j/Alk‘—A—H + W;—C—NR?R?} —— [/:I N—R2

(XIII) (IX-a) i

Said reaction can be performed by stirring the reactants in an appropriate solvent such as

20 an alcohol, e.g. methanol, ethanol and the like, an halogenated hydrocarbon, e.g.
dichloromethane, trichloromethane and the like, an aromatic solvent, e.g. benzene,
methylbenzene, dimethylbenzene and the like, a dipolar aprotic solvent, e.g. N,N-di-
methylformamide, N,N-dimethylacetamide and the like. Optionally a base as mentioned
under the preparation of the compounds of formula (I) from intermediates of formula (II)

25 and (III) can be added to pick up the acid that is formed during the course of the reaction.
Preferably the reaction is performed at room temperature.

The intermediates of formula (XIII) can be prepared by reacting a cyanamide of formula

(XIV) wherein W is defined as under formula (III), with an amine of formula (XV).
30



under the preparation of the conpounds of formula (1) frominternedi ates of
*formula (I1) 25 and (I11) can be added to pick up the acid that is forned

during the course of the reaction. " Preferably the reaction is
performed at room tenperature. The internmediates of formula (XI11)
can be prepared by reacting a cyanam de-bt formul a (XI'V) wherein

Werr] is defined as under formula (I11), with an amne of fornula (XV). 30
-13- [err] Sai d reaction can be perforned by stirring the
reactants in a reactj% i nert solvent such y for exanple, a

hal ogenat ed hydrocalr bon, e.g. dicRloronethane, Nfichloronmethane and 5

the like, an aroma N C soJ,,vent 9. benzege, ?hyl benzene and the |ike, an

et her, e.g. /1INL' - oxybi se ne, tetrahydrg 1, 4-di oxane and the
like. Optional 1¥1'a b¥se can be R?* added t‘U: pi ckNug the acid that is
formed in the coubgf\{)of t he reagf.ion. Appropri ﬁ( &es are al kal i
netal or earth al ne netal onates or hy g&en carbonates, e.g.

sodi um car bonat e, sodi um hydrogen car bonate, potassium carbonate and
the I|ike. Bm’xyfche@brﬂ@n betpeﬁpnnaibygﬁ-nﬁ?meeedlmmntatmaneaanémmlvm such

Pure stereqch neric [f.orns t he of & n may
be ' o o RREtED, 4 RGBT red 1D afhon, £ . SRR TR i HlForn i dnd

Di ast er oi shetiks, anmyommcsmimma,taegi benzene, ﬂnythylb;szenaland dedikst ammhmeblgods such
as sel ecti viepciusidl Hah E&an d?d?ﬂraﬁhi 2- %E%H&‘hn%lé% %ﬁéﬁgﬂﬁﬁ&ecﬁn&

l'iquid chror’rato rapny | ONer s e separ at ot he
by the sel édded/® qualygm thelacidLthatdp fqyfnedhrethe CQI@Q pttheapastipn. Aaproprigietbrses

optically agd hiusl ﬁﬁ:tﬂ'%r earth alkalﬁé'rﬁetﬂlﬂa?oo%é!s Spﬁﬁﬁ&&@a}%nhu‘és”@g 'sGdlfn%r s nmay
al so be derived fro g orres g) Liﬁgstereochemially | Soneric
forms of t(G@To0p ﬁ‘FoiﬂE‘ﬁP YQOgER ¢ §° pragsium caropaig@nd thedike. Elevatady,o

reacti qg oq&npaa@mrmsamqmddm@fdayumﬁaﬁ erably if a specific stereoisoner
is desired, 20 sai d conpound will be synthesized by stereospecific

nmet hods of pr.epar.ati d nt ageous! vy _enpl o
enant i grrerl (F:)rf Stﬁfff’g egy:g&fy VR gﬂ"ﬁlo esmmpougféq\f@&”g/ 3oy %9 Bgorr)érl c
forns of t tmdatanmdphytﬁldappﬁcaﬁm oiﬂr&k(lcb»yn proeedmm Dlsltqrcmsdxmrslaﬂy be separdted be

(1) "The prurhsbdReRAARG SenbaTakf XERAaR: aylalial oy PR o7 M1 2

st er eodhe mt%élhiqyeﬁ; mu@ mmﬁoméhb@nanmm mayrhesepargted firommeash othsir c al
DI Oper L] €S by the seldch9Y cibANRHEH 6 thdir &SIIcSHieic S8k wit dpricdiipackiopaaiE s of

the present | nvention Have
P Said pure stereochemically isomeric forms may also be derived from the corresponding

pure stereochemically isomeric forms of the appropriate starting materials, provided that

the reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, '

20 said compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.
Stereochemically isomeric forms of the compounds of formula (I) are obviously intended
to be included within the scope of the invention.

25  The compounds of formula (I), the pharmaceutically acceptable acid-addition salts and
stereochemically isomeric forms thereof have interesting pharmacological properties :
they show SHT.jike agonistic activity. The compounds of the present invention have
potent and selective vasoconstrictor activity. They are useful to treat conditions which are
related to vasodilatation. For instance, they are useful in the treatment of conditions

30 characterized by or associated with cephalic pain, e.g. migraine, cluster headache and
headache associated with vascular disorders. These compounds are also useful in the
treatment of venous insufficiency and in the treatment of conditions associated with
hypotension.

The vasoconstrictor activity of the compounds of formula (I) can be determined using an
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to the skin. Said additives may facilitate the administration to the skin and/or may be

helpful for preparing the desired compositions. These compositions may be administered

in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment. It is

35  especially advantageous to formulate the aforementioned pharmaceutical compositions in
dosage unit form for ease of administration and uniformity of dosage. Dosage unit form
as used in the specification and claims herein refers to physically discrete units suitable as
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uniformty of dosage. Dosage unit form as used in the specification
and clains herein refers to physically dlﬁfrete units suitable as
- 15- unitary dosages, each unit containing a predeterm ned quantity
of active ingredient cal cul ated to produce the desired therapeutic
effect in association with the required pharmaceutical carrier.
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stirring was continued for 25 hours. The reaction m xture was washed
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filtered anihvendmoinalldd. aspenes.r esi due was purified by col um
chromat ography (silica gel; CHO[err] 100%. The el uent of the desired
fraction 35 was evaporat ed yielding 28.3 g of

3, 4- di h8lr oExperiménal paniyr an- 2- net hanol

A, Preparation of the intermediates

Example 1
a) To a stirred and cooled (0°C) solution of 32.8 g of 3,4-dihydro-2H- 1-benzopyran-2-

methanol in 71 ml of pyridine and 135 ml of benzene was added dropwise a solution of
30 41.9 g of 4-methyl-benzenesulfonyl chloride in 72.5 ml of benzene. Upon completion,
stirring was continued for 25 hours. The reaction mixture was washed successively with
a hydrochloric acid solution (10%), with water and with a sodium carbonate solution
(10%). The organic layer was dried, filtered and evaporated. The residue was purified
by column chromatography (silica gel ; CHCl3 100%). The eluent of the desired fraction
35 was evaporated, yielding 28.3 g of 3,4-dihydro-2H-1-benzopyran-2-methanol
4-methylbenzenesulfonate (ester) as a solid residue, mp. 59.4°C (interm. 1).
In a similar way there was also prepared :




4-met hyl benzenesul fonate (ester) as a solid residue, np. 59.4[err]C

(interm 1). In a simlar way there was al so prepared:
-16- 6- fl uoro- 3, 4-di hydro-2H 1 -benzopyran- 2- et hanol
4- et hyl benzenesul fonate (ester) (ipgterm 2). b) A m xture of

7.7 g of internediate (1), 5.3 g of benzenerret hanam ne, 5 g of sodium
carbonate and 250 m of 4-nethyl-2-pentanone was stirred and refl uxed for
48 hours 5 using a water-separator. The reaction m xture was cool ed and
washed wi t h 6nluasp-3,4Fidydro-2H- lobganpyraplasethwes 4tmicty]benzencsyléanate{gster)
evapor at ed. Hh&ni & |due was purified by colum chromat ography (silica

gel; CHCl [err] [ err_}rO—| 90: 10). The el uent of the desi reddgra?tg;dé)n
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80[err]C. to roomtenperature, the reaction mxture was
evapor at ed. I’THé"F”é@'r%ﬂ)’e‘h%s}Ws also prepaey up i n net hyl benzene and the sol vent

was evapor atesldagardIN-(ph Jdﬂn £01,4-benoltidfe-2-methan@inine (interm. 4).
(+)-(S)-6-f)uoro-3, 4-di hydro- 2 1- benzopyr an- 2-carbonyl chloride as a

resi due i nterm 6). 25 b) A mxture of 46.9 g of internediate (6)
in 60 mldof g‘é@&}p&iet hyl acet am de and 350 m of 2,2'-oxybispropane

was hydr ogerdaBRd0.145.062 thersysthesis oﬁ(+)36-@uofo—3>,4kd1hyﬂmrﬂ£brh bcnzopyrareBrar coal
catal yst (1 { of thiophene in nmethanol (4% . After
t he %@u?gﬁc%ﬂ%%ﬁsj@% @g%n was taken up, the catal yst was
filtered of fa) aFmia stireedfandtheated (+80°C) miktsreaf 95 grofintermediate (2¥and244 relof
benzenenet hapamp @w&c%d&?%%?%é&@ﬁﬁ%ﬂhﬁng{;gﬂéﬁc du?iQQ arﬂen&i of'®$ hanol .

This nixture vvas ﬁro enat ed in in the rg X
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net hanol coolingtWrooriitérfiperhtuee, @ad&u&tmaeﬂixaﬁ@w@& eipobitell. ORI Tesise waken up,

t he catalyst wasfrlt nd the f Itraewas aponat e

resi due was® d“mﬁ?}lﬁgﬁ’tzg‘?e A fhe FAVEH IYas W’ ated agaig ¥ig %‘ﬁ"g% Qﬂ%gg}r
(509 . The rmrf ()e)a(St) 6afisorexd, 4-dittydcb-2Ht hbehizopimandvedrbanyd chlodde hea 85iduext r act
was dri ed, % and evapor at ed. The resi due was purified by col umm

chroma- iphy (silica gel; err Cllerr] err]O—l 95: 5%
el uent 86 t /tregxmmpff%a%g pﬁmmgdlate 6) lreéﬂmLp%Heb& Ylpeetaraide and3 s

converted i RQfie RYGEHOPAR WakehyRbdenhidddn BeGRERABEHY g of palladium-on-

charcoal catalyst (10%) and 5 ml of a solution of thiophene in methanol (4%). After the
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate
was added to a mixture of 25 g of benzenemethanamine, 20 g of potassium acetate and

30 300 ml of methanol. This mixture was hydrogenated again in the presence of 3 g of
palladium-on-charcoal catalyst (10%) and 3 ml of a solution of thioph'enc in methanol
(4%). After the calculated amount of hydrogen was taken up, the catalyst was filtered off
and the filtrate was evaporated. The residue was poured into water and the whole was
basified with NaOH (50%). The product was extracted with dichloromethane and the

35 extract was dried, filtered and evaporated. The residue was purified by column chroma-
tography (silica gel ; CH2Clz / CH3OH 95:5). The eluent of the desired fraction was
evaporated and the residue was converted into the hydrochloride salt in 2-propanone by

The



- 17- addi ng 2-propanol saturated with HCO . The salt was filtered
of f and dried, yielding 46.9 g (69.3% of

(+)-(S)-6-fluoro-3, 4-di hydro- N- ( phenyl net hyl ) - 2H 1- benzopyr an- 2-

met hanam ne hydrochloride; np. 210.7[err]@y-[[err]][err] = + 92.63[err]
(conc. = 0.1%in CHerr]OH (interm 7). 5 In asimlar way there
were al so prepared:
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10); and 10 é)} I hydr o- 2- net hyl - N- (phenyl net hyl )-2H 1
- benzopyr an- -W‘gph am ne (interm 11). c) A mxture of 28 g of
i nt er medi &t eln(d §inilaneva@ tereriverfalsopropared : was hydr ogenat ed in t he
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interm 12) m ar re’also prep
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[err])-3, 4- qh&yﬂrq-l §- met hoxy- 2H 1- benzopyran 2-met hanam ne (interm 16);
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(interm 18) ) é;.gda irred and cooled (5-10[err]C) mxture of 50 g
of |nterned|%r%lgel(-cf§3ug(m-{ m% of 30 nmet hanol were added portionwise 7.5 g

of sodi um t ekrasipdaowyay Heee wesasoqseRaredt ;i on, stirring was continued
first for 45('“712r‘315ﬁr§'dﬁ5-1ﬁ%‘ﬂk&ﬁ%ﬁé-@hﬂétﬁmﬁiﬁﬂn@ﬁhfcﬁﬂrlﬁ or 3 hours at

refl ux terrperat3‘{_dhAfter cooling, the react)on mxture was poured into
1

wat er and th®) Yﬂ?%@lﬂ&bﬁﬁgpﬁﬁﬁﬁ'@?@@we&nmh $enzene. The conbi ned
extract Szmer&)lﬁaﬂﬁtﬁd-w-ﬁihydro—ZH-Mﬁé&b wdnimemﬁhmémtﬁﬁdmvapor ated. The

resi due was |f| 0oX 0 d
2- pr opanone. e 61“8@?&"693@%&5?&%&&18?%% @'?Pé Hg%n?"%
benzene, vyi eltHi3pydihydroa2Hel-bgtizopyran-2-methanamine (interm. 17).

4- (2-pyri m di nyl am no) - 1- pi peri di necarboxyl ate (interm 19).

Example 3

25 a) A mixture of 34 g of ethyl 4-oxo-1-piperidinecarboxylate, 20 g of 2-pyrimidinamine,
8 drops of acetic acid and 103.5 ml of methylbenzene was stirred for 28 hours at reflux
temperature using a water-separator. The reaction mixture was evaporated, yielding 50 g

(
(
(
(
(

v—r

i

of ethyl 4-(2-pyrimidinylimino)-1-piperidinecarboxylate as a residue (interm. 18).
b) To a stirred and cooled (5-10°C) mixture of 50 g of intermediate (18) in 76 ml of

30 methanol were added portionwise 7.5 g of sodium tetrahydroborate. Upon completion,
stirring was continued first for 45 minutes at room temperature and further for 3 hours at
reflux temperature. After cooling, the reaction mixture was poured into water and the
product was extracted twice with benzene. The combined extracts were washed with
water, dried, filtered and evaporated. The residue was solidified in a mixture of 2,2'-

35 oxybispropane and 2-propanone. The product was filtered off and crystallized from
benzene, yielding 7 g of ethyl 4-(2-pyrimidinylamino)-1-piperidinecarboxylate (interm.
19).



.- 18- : c) Amxture of 7 g of internediate (19) and 80.5 m of

hydr obrom ¢ acid solution (48% was stirred for 2 hours at reflux
tenperature. The reaction m xture was evaporated and t he resi due was
taken up in water. The whole was basifiedl8th a diluted sodium

hydr oxi de solution, while cooling in an ice-bath. The product was extracted
wth 5 dichl ororrethane and the extract was dried, filtered and
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1- benzopyr armle 368)5%1 tintelhpheny! rret hyl ) am no] pr opanenl tril e as crude
residue 10 nterm 21). b) A mxture of 21 g of internediate (21) in 250

m of metha hydr ogenated in the 20 presence of 5 g of Raney
Ni ckel . Afte%l'u‘a#@a%al cul ated anount of hydrogen was taken up, t he
addedairep
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S; gg:r ; dgﬁe flce &f 15 BF RanedMickel. After'thefcafiuiEitPAmYEHf of Hﬁdrﬁgé!i?@aﬂaﬁéhl%p.
the catalyst was filtered off and the filtrate was evaporated, yielding 20 g (94%) of
(+)-N-[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]- N-(phcnylmethyl)- »3-propane-
diamine as crude residue (interm. 22). /
c) A mixture of 10 g of intermediate (22), 4.2 g of 2-chloropyrimidine, 6 g of sodium
25  carbonate and 100 ml of ethanol was stirred and heated for 18 hours. The reaction
mixture was cooled and the solvent was evaporated. The residue was treated with water
and the product was extracted with 1,1'-oxybisethane. The extract was dried, filtered
and evaporated, yielding 11 g (88.5%) of (+)-N-[(3,4-dihydro-2H-1-benzopyran-2-
yl)methyl]-N-(phenylmethyl)-N’-(2-pyrimidinyl)-1,3-propanediamine as a crude residue
30 (interm. 23).
In a similar way there was also prepared :

N—R!

Rs\ O_~CHy—N—(CHz);—NH—C7
H:IJ/ I N R?
WAL b

R7



N-R Int. No. Rlerr], Rerr] [err] Physi cal data
N-R err] : 23 H H [err] 24 H,
H [err] . 2HC
[Zg(r)r]1C 25 H H -19- [erNE ]CH3) , . HCl ;26rrp.
H H 27 7-CHerr]CH err], H _2HC . Herr] O
[err] ( N_R! S-S 28— H:NH
30 ot No-| K7, g8 HFel_, - |Physicglday
2HO .1/ 2H ¢rr] O hp. 189. 6C ’?‘;R [err]
Exanpl e 5 R
N
23 |HH _</} i
=
N
24 H, H —</:| 2HCI
N
H
_<Cl
N
25 H, H — \'N HCI; mp. 230.1°C
N
—<c1
N(CH3),
N
— \
26 H, H N= -
N
27 |7-CHyCH3 H | —( ] 2HCLH,0
N
H
O—CH;,
N -
28 H, H 4 \
N=
CHs i
N -
29 |HH </§
N=
CN
N -
30 H, H ¢ \
N
NH,
N~ . .
31 H, H — \n .2HC1.1/2H20; mp. 189.6°C
N={
NH;
Example 5

a)To a stirred solution of 6 g of diphenyl cyanocarbonimidate in 50 ml of dichloro-
methane at room temperature were added portionwise 2.1 g of piperidine. Stirring was
5 continued for 30 minutes at room temperature. The reaction mixture was evaporated and



~a)To a stirred solution of 6 g of di phenyl cyanocarbonimdate in 50 m of
" dichl oro- nmet hane at room tenperature were added portionwi se 2.1 g of
pi peridine. Stirring was 5 continued for 30 m nutes at roomtenperature.
The reaction m xture was evaporated and

- 20- the residue was crystalli 2&tPf r om 2, 2' - oxybi spropane. The
crystals were filtered off and dried, yielding 4.6 g (80.7% of

[ phenoxy( 1- pi peri di nyl ) et hyl ene] cyanam de; np. 85.7[err]C (interm
32). thnre,’.ichxierwas&rysrﬂuzd@ﬁoﬁl %loR palie. The crystals were filtered off and

O ph | - d
T Ktare of aggfdw"} 58 @579 ipra imaeryﬁv@%ﬁé}ﬁ‘%ﬁ%%ﬂfm%yu 13
pr opanedi arﬂ’]f*re8 K Q (igtepdn. B30). errredl ate (32) and 100 m of methanol was

stirred forg3 similar %p‘x gnperature. The reaction m xture was
evapor at ed ands ’he ‘?’ %sﬁg Ba:eﬂ di ssolved in dichl oronethane. This

sol uti oR wed-PherHdY -epane- M- @mwml@dmandqtc@m] 330 soI ution (15% . The

or gani ¢ |a>t9rA\£ﬁ§n§€BP‘JiBt +- -f@u&-&hk 1amz Rflethyifg,3-
resi due was 8ur|f|edtw| ro (&gra EJ$‘S|I|ca ge
CH err] d [ d¥YRan ’éﬂP%F]zd-meme@‘S‘ é’é‘i‘?“a@’r@r action

Walst e\(/ipi ; aJa@slarrdmtte@p éxﬁﬁw UPhéllﬁ%ScﬂHﬁﬂigﬁﬂre dvaé cvafpordt&%j #nd the reRidus e gat e
sa n sa iltered.o nd recr ze
from met hardé lz"fﬁ Q\CSE’F%H‘%‘E% e'hﬁ f‘?ﬁ Ry Was vashed “ﬂaﬁ Hpa ‘éﬁ?@‘r{?ﬁ 02 g
(12. 799100f sﬂ)Emo(l [(E5%).)Fhi organiniayés Wi Sepfrdted; diiiddy fittered tdnd vaporated. The

-b d
et ﬁQﬁESYLZ?%@J {EEB IR RORRR otroammgranty RUREL kel (RECIDRCORT 11 ©°
t here were 9%t®oThe @b@nmf th¢ desired fraction was evaporated ang3he ®siflpe was conve@ef er r |
- NH- ( CH[ er ihbliRd EtharN'd‘ oate Slt(H ﬁf 2- ro?ziﬁéa "He salt was 1\ﬁ+ :m% aliized

36 r’I]h - NHE ( err|-NH err| - err
np. 147 g[é’fqn]x @cthanol ccrystals wcrc ﬁlter off and dried, yielding 1.02 g (12.7%) of .

et hanedisoat(#)-Nt-c¥ino-N-[3-[[(3,4-dihydro-2H- 1-benzopyran-2-yl)methylJamino]propyl]- 1-
piperidinecarboximidamide ethanedioate (1:1); mp. 176.0°C (interm. 34).
In a similar way there were also prepared :

RS - N—CN
O«_CHy—A—C”
DGR
// X | s
R’ R ,
20 '
Int. | R7, RS X A -NR2R3 physical data
No. '
' . 176.0°
34 |H, H CH, |-NH-(CHy)3-NH- |— ) mp. 176.0°C
ethanedioate (1:1)
35 {6-F, H CH, |-NH-(CHp)3-NH- |-NH-CH,-CH; mp. 117.8°C
36 |H, H CH, |-NH-(CHp)3-NH- |-NH-CH,-CHj mp. 147.9°C/
ethanedioate (1:1)
37 |H, H O |-NH-(CHp);-NH- |-NH-CH,-CHj mp. 138.3°C /
ethanedioate (1:1)
—N—(CHy)3—NH-
38 [H, H CH, (l: ] @ -NH-(CHp),-CH3 |-
2




37 H H

@)

* np. 138.3[err]C/

et hanedi oate (1:1)

-NH-(CHerr])[err]-NH

-NH-CH err]-CH err]
-N-(CHerr])[err]-N+

38 H H CH err] [err] -NH-(CHerr])[err]-CH err]
-21- I nt. Rlerr], Rerr] x -2 A - NR2R3
physi cal data No. 39 H H CH err] -NH-(CH[err])[err] NH-
- NH CH- ( GHFer+ e} Ap—121_Rlerr] C 40 H —CH-e++
-NH (CH ¢nd )} [ eR7, RBH- | XNH{(CH errd)[err]}CH em2R3 np. |ihysicdlidata
et hanedi )ﬁ (1:1) 41 H| H CH prr] -Nl—l-(Cl-l[qrr])[err] NH-
N (OH e err— np 171 1C
et hanedi pate|(1: 1) 12 H| H CH err -N CH[érr]) err
- NH- CH[ ef r3® h H 2 pNHESH e N+ Né CH(—S rr]
-NH (CH grr])[err]-N+ -NHJCH[err]-CCH nmp. 143. 2C 44 H H
CH err] |-40H ECH err]) || OH) A hm-l-(e%@ﬂ[{erﬂw;gm;; rtmp. 164.6°C¢'r r | G
et hanedi Bat e|(1l:1) 45 74CH err] CH err] - NH( qéh%&libit@ff'l)‘ NH
-N-(CH e r])!err] . 1902 ]
et hanedi 9 1) 4 F [ e, -NH- (CH[ arr])h&rbh- NH
VR e Br% N}ﬂgﬂ@,gﬂ%‘é NdcH)) hp 1 1ot
(-)-(R ethanedioate (1:1)
et hanedi pate|(1:1)
[[err]][¢r42 |H,¥563. 67 |CHy |-NH-(CHy),-NH- |-NH-CHj mp. 158.0°C/HCl
(c = 1% {n DHVF) 47 7-O4ﬂerr]04[err] HCH[err] “NH-(QH err])[err]- NH
-N-(CH3) R 4 L - o
et hanedi )at3e %-Ii:Hl) 148 i?J O&F‘egﬁléﬁ[ err] M%% rc]—CH mp. 143.2°C
-NH (CH ¢ rr]-NH | s NH - CH-erri _ . 4 49
7-CH err éj{# H? "H CH eg'g -Sﬁlh—?@i{)é'ﬁ) [ EM'%’CH-‘I@'M]%%#%')—][&H]
np. 163.B[erf] C .
et hanedi pat e| (1: 2) ethanedioate (1:1)
45 |7-CH3,H CH; |-NH-(CHj3)3-NH- | -N-(CH3); mp. 190.2°C
ethanedioate (1:1)
46 | 6-F, H CH, |-NH-(CH,)3-NH- |-N-(CHz), mp. 173.2°C
->R)
ethanedioate (1:1)
[a]%)0= -53.67° ,_
(c = 1% in DMF)
47 7-CH2CH3,H CH2 -NH*(CH2)3-NH- -N-(CH3)2 mp. 137.8°C
ethanedioate (1:1)
48 |7-CH,CH3,H| CH; | -NH-(CHj3)3-NH- |-NH-CH,-CHj mp. 91.7°C
49 17-CH,CH3,H| CH; | -NH-(CHj)3-NH- | -N-(CHg3), mp. 163.3°C
. ethanedioate (1:2)
) /(CHﬁZ—NH_'
50 |H, H CH, | — \ .} -NH-CH,-CHj; mp. 118.5°C
)
Example 6

A mixture of 3.1g (£)-N’ ’-cyano-_I\l—[B-[[@,4-dihydro—2ﬂ- 1-benzopyran-2-
yl)methyl}amino]propyl]-N’-ethylguanidine in a solution of 10 ml hydrochloric acid in

5 2-propanol and 50 ml methanol was stirred and refluxed for 30 minutes. The solvent



50 H H CHerr] -N -NH-CH err]-CH err]
“np. 118.5[err]C [err] Exanpl e 6 A mxture of 3.1 g
()-N'-cyano-N-[3-[[ (3, 4-di hydro- 2H 1- benzopyr an- 2-

yl ) met hyl ] am no] propyl ] - N - et hyl guani di ng in a solution of 10 m
hydrochloric acid in 5 2-propanol and 50 %FI met hanol was stirred and
refluxed for 30 m nutes. The sol vent

-22- was evaporated. The residue was dissolved in water and this
m xt ure waswas weappratail. \iltetresidue wasdissobies mI&f&d:r(aih&%ls nifxtire widsalkalizedagth

t ted Th
wmshed w t hbRpsy NEOH (P05 s iy iS Brfpct @Bl B30I, The GEBAL BptEwas |
The resi duesqmt%r‘f@sh@‘élm WmMWgSﬁz)og'ﬂ@Wﬂd\ﬁm sadyqnt vas Q@M@P@re nt:
CH err] O [ eThd fesidae waSphificd 8‘% ﬁx\f?gﬁao&}()ap}%)ovc; §8cPgt GelhérRotH g@l‘y wer e

ue was ssol ved

Il ect
fg 2?Srce§g §ﬁ3§%d(@§ﬂ§&k%dmhpmtmnonsWcmwy %%Mtf’es YERE Vs ¢ (1:2)
Wi th 2- pr opaagbrated. Urtireddid Wik difdolvedif 25bpandBand donverteding the and

recrystal 11 ged L0 2 RL PR it D oropatel s i ! T s BNl o

()-N[[[3- [Mdiﬁdrydmnszdd&oﬁi-ziwrdwiﬂQME&m&lyWﬁWIMddmnW 1disgri no] -

51y, B LR R A0 e i PR o e ™
() - N-[ [1®- [ (etty/lamigiohyethpleadjurea dxbmdqdw@mmysgmmtcmrﬁno] et hyl ] ani no]

(et hyl am no) net hyl ene] urea di hydrochl ori de; np. 200.2[err]C (interm52). 15
Exanple 7 In aSImé)ir manfex there wa$ alspprspered s

3, 4-di hydr opE SINB AEdi drbgm;behﬁggw tf@am ne, 9 g of
4- br onobut a | tr| I t&ﬂg{? hyl for m dejethy]]andmﬂn

N, N- di et hy!/ HEC ?rc?rdé}éb’ ehHE’r ﬁ‘FF’éﬁ%brature The
reacti orp 20 m xture was evapor at ed and the resi due was partitioned

bet ween 1, ]]-é-oxib:' set hane and wat er. The organic | ayer was separat ed,
dried, fi 't d evaporated, yielding 11 g (68.79% of

g ) : 4-11( f’ 4a)dAhymm zmstgmfaoqaﬂmgp@mphmmmnmmemwmﬂm; (53)
utaneni tri | | e
o 250 nt v S Torcboumneniuiie oL Bibln b ofoaiol MEIORT OB © L

Raney Ni ck eﬂﬂ-mfwdetbmﬁum was atrmd fani’ilmur@t rdopitcoperatugas The reactioemken up,
the cat@ yshiGe wds! eb?% wefg{l]d ﬁa@‘i‘eﬁ&l& \I/% pardticned®et \éﬂﬂqr-ﬂk %etl:m% ah@si due

was partltloned ) -oxaglset ane and water. e Qorgani c

| ayer was S¥HsH aT%orgamc ayeawmfpmrafqu &k tilisredand suancorated, weldingildg 10 g

(90.6% of (68)7%8‘&((__)-4—[[3(3]1)1@&%311&:1—benzo an-2-yl)meth J'I](phenylmcth l)ammo%
benzopyran-2- ﬁ emef 3}/ % gghenyl nmet hyl ) -1, 4- but anedi am ne (i n erm 54). 30
c) A m xt urt® iglefIngem:- 9 rmediate (54), 5.4 g of 2-chloropyrimdine, 8 g

of sodium b) A mianboofl kg efihte2modiate (53) aidl250ahl wmmfﬁmdvaﬁhydxb@cﬁm& s at
ref | X JsermEtal e ncd BB ¢ o RahSPRICKAN ATt Y G HARRH B Fiugch e

resi dué™was par
taken up, the catalyst was filtered off and the filtrate was evaporated. The residue was

partitioned between 1,1'-oxybisethane and water. The organic layer was separated,
dried, filtered and evaporated, yielding 10 g (90.6%) of (+)-N-[(3,4-dihydro-2H-1-
benzopyran-2-yl)methyl)-N-(phenylmethyl)-1,4-butanediamine (interm. 54).

30 c) A mixture of 10 g of intermediate (54), 5.4 g of 2-chloropyrimidine, 8 g of sodium
carbonate and 250 ml of ethanol was stirred for 18 hours at reflux temperature. The
reaction mixture was evaporated and the residue was partitioned between 1,1'-oxybis-
ethane and water. The organic layer was separated, dried, filtered and evaporated,
yielding 10.4 g (83.3%) of ()-N-[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]-N-

35 (phenylmethyl)-N’-(2-pyrimidinyl)-1,4-butanediamine (interm. 55).

In a similar way there were also prepared :



.ethane and water. The organic |ayer was separated, dried, filtered and
yielding 10.4 g (83.3% of

evapor at ed,

()-N-[ (3, 4-di hydro-2H 1- benzopyran-2-yl)nethyl]-N- 35

-23- [err]

2HC . 1/2 Herr]O

59 6- F,
[err]

N

Herr]O

(phenyl nethyl)-N - (2-pyrimdinyl)-1, 4-but ggedi am ne (interm 55). In
simlar way there were al so prepared:
pi58 HeeH CHlerr] Hy_p1 2 N (R
H CHEe; D) Z(jl:lléfc e _(E&%r_]bﬁ_gn rrﬂ 172. 8lerr]C
- y _R2
np. 175.6@ H.H[Fo_j@ tH 2 [err] 2HCI 1/2
R7 X CH, R
N—R!
Int. No. R7, R8 X R4 n _C/ phys)cal data
*NRZR?
N—
55 HH [CH; | H | 4 —(\:/> -
N.
N—
56 HH |CH, | H | 2 ——<\:/> (S)
N
20
N— — o
57 |6FRH|CH, | H | 2 _<\> [a]p =54.79
{ N/ (c = 1% in CH30H)
mp. 155.9°C/ (+)-(S)
2HCL1/2 Hy0
N=—
s8 | BH |cH, | B |2 _<\:/> ®
N
N=
9 |6RH|CH | H | 2| _( } mp. 173.8°C
N (-)-(R) 2HCI
N—
6 | HH |0 H | 2 _<\:/> ]
N i
N
mp. 175.6°C
61 HH|CH| H|2|—
;1_7 2HCI1.1/2 Hy0
N—
62 | H,H |CHy | cH3 | 2 |—4 :/> -
N
N=—
63 | HLH |[cHy | H | 5 —<\:/> -
N
N—
64 | HLH |CH, | H | 4 —<\:/> (R) . HCI
N-
N(CH3),
N— mp. 219.5°C
65 -F, H
6 CHy | H |2 _<\N:/§ (-)-(R).2HCI
N—
66 | HHLH [CHy | H | 5 —(\:/> (R) . HCI
N

a



&

.62 H H CHerr] CH err] 2 [err] 63 H H CHerr]

H 5 [err] 64 HH CH2 H 4 (R . HCA
N(CH err])[err] np. 219.5C 65
6-F, H CHerr] H 2 [err] -24- (-)-(R.2HC 66 H H
CH err] H 5 [err] (R . HC

- 24- Exanpl e 8 a) Amxture of 18 g of internediate (12),
60 g of 2-propenenitrile and 400 m of ethanol was stirred for 4
hours at refl ux terrperature The reaction m xture was evaporated and 5

t he resi dueExgfplégi ed, yielding 20 g (84% of

R) - 3- 4:-di h 2H- 1- benzo-
by an 2oyl %&3@1 L e (12,008 g ropssenile and 490l fsiagpl o
20 g inter ][mds atr&d(ffiﬂ haitd aBRBluR terfperitid) Thoteavtisn Mjdiiree3Evabr atedhh@
resence o dr ogen
has"taken ut ridle e iy 2@&454% ) pEF i@%ﬁ@ﬁ@ﬁ%ﬁﬂ was
evapor at ed, Pyraeell ety Jgniqoposhaneditril® (inferth: §7) - N- [ ( 3, 4- di hydr o- 2H- 1
- benzopyr an
(int ér Pny ok ?)szerWﬁ'E BY2d 5 d & 1&[:%&5:1?@@%&% ?tz gt?xgrg)ef &agélgglgggﬁ‘a[wgﬁ]me
15 presencegf S g of Qagq:y Nicked. Aftgr the caloulated amount of §ydroge whis taken up,
CH err] the cataly@Pwas filterfd offland the fillrhleS¥dslevaporated, yieldiflg 21 gt106%) of =
10 (-)-(R)-N-[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]-1,3-propanediamine as crude
residue (interm. 68).
In a similar way there were also prepared :

R8
' [I\j[O]/CHz—NH—(CHz)g—NHz
R

15
Int. No. R7 R8 X
68 |H H CH,
69 |6F H CH,
70 H, H 0] ;
71 |HH CH,

72 | 6-OCH3,H |CH,
73 |H H CH,

Example 9
a) To a stirred mixture of 38.6 g of N,N-dibenzyl-N’-(3,4-dihydro-2H- 1-benzopyran-2-
yl)-1,2-ethanediamine, 1.2 g of N,N-dimethyl-4-pyridinamine and 300 ml of acetonitrile
20  atroom temperature, was added dropwise a solution of 24 g of bis(1,1-dimethylethyl)
dicarbonate in 50 ml of acetonitrile. After stirring for 3 hours, the reaction mixture was
evaporated and the residue was diluted with water. The product was extracted with 1,1'-
oxybisethane and the extract was dried, filtered and evaporated, yielding 50 g (100%) of
()-1,1-dimethylethyl [2-[bis(phenylmethyl)amino]ethyl] [(3,4-dihydro-2H-1-
25  benzopyran-2-yl)methyl]carbamate as crude residue (interm. 74).



71 H H CH err] 72 6-OCH err], H CHerr]

" 73 H H CH err] Exanple 9 a) To a stirred mxture
of 38.6 g of N, N-di benzyl-N - (3, 4-di hydro-2H 1- benzopyr an- 2- yl) -

1, 2-et hanedi am ne, 1.2 g of N, N-di met hyl 54-pyridi nam ne and 300 nml of
acetonitrile 20 at roomtenperature, was added dropw se a solution of 24 g
of bis(1,1-di nethylethyl) di carbonate in 50 m of acetonitrile. After

765! due wasPhi TS i Ogat duistttiorp (i) a0d 190571 o meEnBLvE DiiragEpated T
DI set hanthegneteh flooal | d Afenpieicaloathted b
S e 4 g i e i o s et
[2-[bis( pheﬂ@rymw|\§ Hakeg]ign FipICiaf st was ltefyd off. a5k the filygte was cvaporated.
bg g zopyr an- The/tesidat mtl‘.s bﬁﬁﬁé@@;ﬁﬁcﬂ%@ﬁ cﬁjf‘dmkﬁct»grqmﬂsmcé gelt; CHaClZ A) .
- 25. r . i ntar,
et hanol vvag}ﬁgl)g@giéﬁadl%eﬁ ﬂfﬁ’c cluent &ﬁ%dﬁs@gxﬁggbﬁﬁﬁgg@g{ﬁ 8 ylellinf'1.2 g
pal | adi um oof cidy b-dmhetiyethlyl §2-amighyl V(3,4 rdilydzo-2H- tbenzopranrdyhit of

hydrogen wag, eny ) i2h3y yst was filtered off and the filtrate was
evapor at ed. cﬁh@&?ﬁ@“ﬂ@? uét7 as purified b;/ col upm, chr omat ogr aphy (sjlica

gel ; CH er rPclp @mixtyre 0£7.0 gofjinterm) 0®mi of trickiozoraethaia were

e ey o o by Spptabeghniac il Afaciing oo ok

- al - A . , 4= al S h Z .gNs £- -

oty | Ly bEREETE e P SOt s cuglored, s fesidde ges PG B Cotbnn

i nt er medi at ehrbrhajogeuptly {€ilicagel pCHy CLiCHsOHEIN 8)) eTheedlgenadfithd desired frattiong  of
10"t onper 208 EAPPRI: SN CrELOR 2 g L] s i (PSRl ™
purified by(meahylthio)methyl]aotinajethyl §(3xdptihydm-2H-dcbegedpyrai-2-gimethyljearbamate

CH err] OH 9@&).“1 géée eluent of the desired fraction was evapor at ed,

yi el ding 9. 9 g (96.5% of ()-1,1-dinmethylethyl [2-[[(cyanoini no)-

(et nyl Thi o6 Rymixiase 9018 yinjdwediatcdy Baadd-SDmiiotistipelyeandded AQ mbehy | | ca
rbarmate  an a}%u(ebu.’fkt s%'lﬁﬁon@)cthaﬁénir{ézﬂ-%).aAﬁbf@dffiﬁg fir 16%hotrsQft réfltixer Medi at e
(76) and 150 of ett_thanol, were added 40 nl _ of .. an agueous  sol ution of
et hanami ne PSR the Feaghon mixtre was eyaporaied andythe residug,was dissolved iher at ur e,

t he reacti odichlo¥dnidtRané@ Theysohaioalves vt hivefiér{ @fed\Fibtefbdna levgsbrated.

di chl ororret,Pcne.. Tr:i s _sol tﬁgﬁ S ﬁds%hg%% h ter,. i vegbr ed and
evapor at ed. he residue-jyas P'é%fliled{}@' ?ﬁi@n'ﬂ)\é\ﬁp MYJ%MQCM?{)%@E{/ (silica
gel ; CHer r935). éfhe]elienthf the dptddItactiod @advapdtaredeandethe residut inas delidified

[r oot on, veBoRepR5sbRikRl, YMagE S SEERRIRt (L St o

[ 2- [ [ ( cyandiRriiltepanaimire) Kethylaminodmbthylleminedgtiyih (B8 4-dihydro-2H-1-benzopyran-2;

[ (3, 4- di hy diifahbicSRiR \N13.4°C (i yhyyret hyl | carbamate; np. 115.4[err]C
(interm 7(71{9“ hkrﬂc e A%‘@S?e_ %f(m%méyzv’r?nt er nedi at e %7)_, 20 m _of
2- propanol Qafdnixtuse ofp glof xtgrmediate (77), 20 ml of 2-propanol satura with HCI and

25 200 ml of methanol was stirred for 30 minutes at reflux temperature. The reaction

mixture was evaporated and the residue was crystallized from methanol. The product
was filtered off and washed with methanol and 2,2"-oxybispropane, yielding 4.3 g
(73%) of (+£)-N-[[[2-[[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]Jamino]ethyl]Jamino]
(ethylamino)methyleneJurea dihydrochloride; mp. 200.2°C (interm. 78).
30
B, Preparation of the finals
Example 10
A mixture of 7.4 g of N1-[(3,4-dihydro-2H- 1-benzopyran-2-yl)methyl]-1,2-ethane-
diamine, 4.1 g 2-chloropyrimidine, 4.2 g of sodium carbonate and 50.6 ml of ethanol
35 was stirred for 4 hours at reflux temperature. The reaction mixture was evaporated. The
residue was purified by column chromatography (silica gel ; CHCl3 / CH30H 90:10).
The eluent of the desired fraction was evaporated and the residue was converted into the



25 200 m of nethanol was stirred for 30 mnutes at reflux tenperature.

* The reaction m xture was evaporated and the residue was crystallized
from met hanol . The product was filtered off and washed w th net hanol
and 2, 2' - oxybi spropane, yielding 4.3 g _ 6- (73% of (+)

-N-[[[2-[[ (3, 4-di hydro-2H 1- benzopyr an- 22 yl ) met hyl ] am no] et hyl ] am no]

(et hyl am no) net hyl ene) urea di hydrochl oride; np. 200.2[err]C (interm 78).
30 B. Preparat|on of the finals Exanpl e 10 A mxture of 7.4
g of N[ er r Jhydreshlorigieisaly im?2- Pwpﬂnbler'ﬁmrsyhms Filtgieroff ang dried ip vagueapislding

6B 1648 0 ORI 2 S ST RDIFIE RGO 11

et hanol 35 _was st IB rs a he react i on

mi xt ure wasidXipdreibanediamige dlhydmelslpdde lmmh tef m@dlﬁ?y WG comp- 1

chr omat ogr aphy (sr lica gel; CHC[err] / CH err] OH 90: 10) . The el uent
of the desipx@¢hpld icti on was evaporated and the residue was converted into
t he

hydr ochl or i iERrG of §5 8 %@o%&%ﬂr&%ﬂebegmm% carhopyl choride; 3Q%§-°(§ NNa in

\l;ac uo, Yyi eldimethylacetamide ahddl 0031t o’fz),z'qfxyblkpxl&p{u(e&yéb liydqu@nmed th the presence
enzopyr an m.ne

di hydlrogc hl Oﬁ?ﬂé&@%ﬁ#@ Ql 86”%%! ‘gfim?([lgl@ ?@j?gﬁr?% srllfmgﬁ é&%@kg%’f'e 11

A m xture chetBar®l (1%). Bftdr ttie halculated Rimventvafhydoge was takenm up, thé tatalystewas30 i

(rjr;drNogl-elr(r)at efoltelngrkl (tgiﬁhm{r]%gg{rr\%g‘% 280868 %wur?%fgig%fﬁuwéﬂﬁgﬁar co%rwitat al yst

(10% and mrmanédlaanrseowtmrmkﬁf mﬁhamhe’ﬁh;c whole was hydogenated inthepresenreer t he
cal cul at ed oatmﬁn amdthrﬂer%cméa&@mmo%@ana flg of a&ﬁlasrxﬁh a&@éte 1@ ftef et er €d
yY

of f andthe{ rate was_added to a m xture o

() - N[ err] - CBIeHiArsaATRRYRN, P§ hwﬂzgcn was carlwpglﬁé:aram res ﬁmsﬁaﬁﬁ thsifiliraienanol .
ThFl V\Qol e 2@& dwﬁnsm@enmd?mduddv@s dissohwvedan 1 1'-oxyb1@étha’ﬁxegw@§hcd vtmr% an At

al | adi,um an asskum acet at e. er
Phe - 18™ AERRNRTH sotife Bleal Ol AR cvandnlic, ok 3eiau APk e,
filtered ofthe ethahedivatef saltt(l:2) &n 2-propanones 'Iémap!mwas fittered loff andsiridd én varso at
di ssol ved igpo tion,
dried, fil téeﬁréby]‘ dg‘{%%)g%e(rggﬁg% oﬂﬁ)ﬁﬂ?gg ‘due vvasé Olﬂﬁ%@ggx%n%h@{ﬂg t he
et hanedi oat¥-@apyrimitiny)-1.2-moparsgiuntne . ctimnedicate(1:dn gapt. 150.37C dcasey. 14AN dr i ed

I n vacuq at 60[err]C, yielding 8.7 g (55.1% of

()-N e?p] - [ 3, 4-dj hydro- 2H 1- benzopyr an- 2-yl ) net hyl ] -
N err]-(2- Myl) 1, 2- propanedi am ne et hanedi oate(1:2), np.

150. 2[err] @& (rﬁmrﬁ: of U189 6-brc2rﬁo-3 4-d1hy&>batlmi 1ebehZop -z-oarwxxrdun eind8. B9

N o pyri o SEAT gL SRR e i 7005 %Pﬂé?ﬁ?r ad&%e%ﬁ'«y&m@e%t ed wi th
3%1 o pIptatinnurnorcactisatd carbenl (3%a) dsancatdys) irnthe presedcelof fQtnl iofia solatiqn g!;s e a g e of
t he ca? al ygrklH c?:@fn?heeregf@?()plk?@ub&kgﬁf??{lﬁé {téﬁmsawsée@%% lgﬁ The ’

resi due wadilgate wab eeaporaied: - Pheaoissidue was digsalvesdia 2 prapanens and convertpéinto
et hanedi oi ¢heAGhshedhid ackd sald (1:2NThé 8dif wiPSindréd b8R8 rhstMtdd iRmh Yst al | i zed

from
ethanol/water. The crystals were filtered off and dried, yielding 2.7g (18.8%) (£)-N-[(6-
bromo-3,4-dihydro-2H-1-benzopyran-2-yl)methyl]-N'-(2-pyrimidinyl)-1,3-
30 propanediamine ethanedioate(1:2); mp. 215.3°C (comp. 20).

Example 13
A mixture of 3 g N-2-pyrimidinyl-1,3-propanediamine in 150 ml methanol and 10 ml of

a solution of hydrochloric acid in 2-propanol was hydrogenated with 2 g palladium on
35 activated charcoal (5%) as a catalyst. After uptake of Hj, the catalyst was filtered off. A
solution of 4.8 g 6-bromo-3,4-dihydro-2H-1-benzopyran-2-carboxaldehyde in 100ml
methanol was added to the filtrate. 10 g Potassium acetate was added and the resulting
mixture was hydrogenated with 2 g platinum on activated charcoal (5%) as a catalyst , in



.ethanol /water. The crystals were filtered off and dried, yielding 2.7g
(18.8% ()-N-[(6- br ono- 3, 4-di hydro-2H 1

-benzopyran-2-yl)methyl]-N -(2-pyrimdinyl)- 1,3- 30 propanedi am ne

et hanedi oate(1:2); np. 215.3[err]C (cong 20) . Exanpl e 13 A
m xture of 3 g N-2-pyrimdinyl-1, 3- propaned| amne in 150 m nethanol and 10
m of a solution of hydrochl oric acid in 2- propanol vvas hydrogenat ed
with 2 g palladium 35 activated charcoal (5% as a :%gzter

upt ake of HE PYFW@C%%’{] 2y of a splytion of thtqphem:fm mgthanol (4‘@3|

6- br ono- 3, fretiabiil gkt vag Fiirdre AP OFNE Qedt W‘ihéﬁsﬂﬂﬂmasdlssolva@t hanol

was added to the fil Pot assi um acet a
resul ti ng mna ?f#&%{l&%r éﬁféﬂwmﬂk@zﬁsb’%’@mm ﬁ'h@ & vat ed
char coal ( Idier was sepasitad ,ydifed, ﬁnered and the solvent was cvfaporated The residue was

on .o

4% APt efllsﬁé}f' %q(glr%?’r%aggon% ang CO?YFéteea‘Etﬁ "'t Rediofs 4‘? et e{ﬁ% ’f ?’E@ ts@{vent
was evapor filtectdarfitardrdriede Thib feaction wiis scooystailized from ethanel/watsn. (Fhs caystals

oyer vas Separared onmciled, PEldlie £3 4137 A G (SO b dripi T
resi due wad- mzopm%gmlmhylh&(hﬁd;ﬁmbyw-pmm@ﬂ ¥} 13rprepansdiamine

et hanedi oi gihafddloatal1t2)(h filtered off and dried.
This fraction vva(s’ ?decr)ys ?% zed(cémgm et hanol /wat er. The crystals

were filPtered off. and dried, yielding 3.5 g (31.2% of
() - N-[ (6- bESaERIE14 (i hydr o- 2H 1- benzopyran-2-yl)methyl]-N -(1

efhgngdut g; tmlhysdﬁxen? Ty bngﬁ-di}ibldro-ﬂﬂ-,l Depzopaaedinethawl] 4-methylbenzene-

ni xture of ‘;&‘g’ @(éﬁtgg 4 gﬁfﬁhaﬂ’lg‘%& &ﬁ%lééglaaﬂmge’r?é% EQEWW&%@%Z%&
sul f onat e( esd 800 ml of $mpthyl{2penitgmene sias glirred2ovsymigint ad raflwri teroperBtuse. g sodi um
carb ona% o picaction &%ﬂm%;%s’%aﬁéméa THA ez 3?&9»%?&1&'?&1 W wafer! ﬁ'ﬁggﬂiﬂﬁét’“ ght at

refl ux rrpera ure gact1on mxture was evaporated an e residue
was di | ut esvasiextraciest with dithlorgmeshanstand the extmgswasdriede filieredppdievaporated.

di chl or onetrhépala,edvéfs%gﬁé& B?EBlu%Sch%rhﬁGFa ﬂsﬁic%%elinderl@O%)e%e

The residue was puri col um chronma raph silica ?
CH err] d [ eluemt ofomxéesm&acnon wasgvaperated and He residyerwas qrysidlfizestfroms

evagorat eda@a&.f itrlle. TR gdact\gﬁ% ﬁlfc)‘éd@ﬂfhhd&ﬂe& in 2g g éassvgrufu&y[e[ll ng
pr oduc ere an ri i.e

[ (3, 4- éﬁ) hyg(l3 L@T%QWFW %ﬂ’ﬁ%"f*ﬂ@f eﬁ'ﬁﬂ& %P /(id | ni di nani ne;
nmp. 141. 9[ erp. 1€1.08Gr(pomft2838). Exanpl e 15 A mxture of 8.4 g of
(-)-(R-N-(6-fluoro-3, 4-di hydro-2H 1- benzopyran-2-yl ) net hyl - N- 25

phenyl et hﬁ! H 1—(%- pyrimdinyl)-1,2-ethanedi am ne and 150 nml et hanol,

hydr ogenat presence of 2 of pal| ad| um on charcoal catal yst
(109% . Af t &rmixuere of 8.4 g eff-:(RaN@- tgun;m&s debenzepyraeiiey]) raf}hylrﬁe

cat al yg§ \A@&@H@ﬁ&@ﬂ o5 fc;yx%ﬂﬂnm 1 blétﬂarneaﬁmme and msnmaﬁafome The

resi due genated in lghc prgsczlrjlcr:];‘:1 of 2 égPFzEllo %u%? on-cglarcozh (c::gta st (10%) After the
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate
was evaporated. The residue was purified by column chromatography (silica gel ;
CH,Cla / CH30H 90:10). The eluent of the desired fraction was evaporated and the

30 residue was crystallized from 2,2'-oxybispropane. The product was filtered off and

dried, yielding 3.5 g (55.1%) of (-)-(R)-N-[(6-fluoro-3,4-dihydro-2H-1-benzopyran-2-
yl)methyl]-N’-(2-pyrimidinyl)-1,2-ethanediamine; mp. 103.2°C
[a]%o = -76.58° (conc. = 1% in CH30H) (comp. 46).

35 Example 16
A mixture of 3.6 g of (-)-(R)-N-[(3,4-dihydro-2H-1-benzopyran-2-yl)methyl]-N’-
(2-pyrimidinyl)-1,3-propanediamine dihydrochloride hemihydrate in 150 ml of
methano! and 20 ml of 2-propanol saturated with HCI was hydrogenated in the presence



CHerr]C[err] / CHerr]OH 90:10). The eluent of the desired fraction was
evaporated and the 30 residue was crystallized from 2,2'-oxybi spropane.
The product was filtered off and dried, yielding 3.5 g (55.1% of
(-)-(R-N-[(6-fluoro-3, 4-di hydro- 2H 1- bepgopyr an- 2-

yl)methyl]-N -(2-pyrimdinyl)- 1 ,2-ethanediamne; np. 103.2[err]C

20 [[err]][err] = -76.58 (conc. = 1%in CHerr]OH) (conmp. 46). 35
Exanpl e 16 re o

(-)- (R -N-[ 08l Eﬁﬁ%ﬁ?%“@#@*@&%gwﬂ&ﬂ 3%y Mt thy cricpjated amount of

(2-pyrim di hydrpgén w?vawhaan@dh@éatﬂystdvdsmfcw&fﬁmme idtmaté yvds avaporatedi sbhhen|  of

met hanol angr&l%cmasoérygtal% nr%l acgt%%#zgfé, FE H‘aﬁgldn%sylaﬁﬂ{gwﬁgwd%b n the

presence

of 1.5 g of ofE)(BRMN4IB drdibidnoc2 i1 -lembapyran-2¢ 2 hethyllNr (1143 6ctetrahyder-2y
amount of apg:;g ?gpﬁéﬁ%mh%ﬁﬂc “&h%@?nl&iﬁ&é"%% hyitte! mp! 20ZPf I and the

filtrate Wagyn was crystallized from
acetonitril éQL] i= 1688 (cdrfc. arié?odrCHdO}DI(ethUprﬁ})Q 7 g (74.0% of
(-)-(R-N-[(3,4-dihydro-2H 1-benzopyran-2-yl)methyl]-N -(1, 4,5, 6-tetrahydro

-2- 5 pyri md| nyI ?-1 3- propanedi am ne di hydrochl ori de hem hydrate np.
200. 2[ err] r] = -60.97 (conc. = 1%in CHerr]OH (conp. 62).

ﬁx? gpléled % A gnxztﬁe;a_mte SJné 8f gﬁ(asg_&;ﬁg:fzﬂ-l banE;I)o -%Zl-y%nt:eﬂg-n-phcnylmcthyl-

N - (2- pyPi %HYP“E avfirly e, B bRl a0 a9 O o roprop

2f pr Olpfingl saturatéiaiids HIC? evagihiy Brogﬂatmta tlityphemeelaf?sg of paliddéump+oessharcealof t2 gf
of pal | adi um al ys unt o
hydPogen was? ‘?&%@%p%ﬂ%éhe czf}c %‘iél%%’{t%ﬁ‘y&% ?St[gfonflﬂl O&Eahgs %Ft rate
was evapor afitdred iifandabe filtatawas wmmtetde dhcrrcs;duermasmonym@mto the dibpdior i de
salt LN 2 PCRRARE LI - ?@%b&%l%g&ﬁ@i@gﬁgégoﬁﬁ{oﬂ‘""nﬁf&d‘%ﬁ{"h h‘l’é‘rﬂ:‘&'id qheci d.

The 15 salt was (}:f1
(+) - N-[ @3, 4-salt wpsl figerzgioff and dried, yielding 2.9 g (38 0%) of ()-N-[(3 4—d1hydro-2 1-

b (INES O8ydpanedi
IS g G et i e oY

ori
Exanpl e 18 diydr ?‘L‘Iﬂqﬁt i 06%2é 85)
()-N-[(3, 4-di hydro- 6- net hoxy-2H 1- benzopyran 2-yl)methyl]-

N - (2-pyri nmEmﬁlg)l;g 1, 3-propanedi amine in 50 m of dichloronethane was
added |on
in di chPBro%efcﬁ‘\é\eh fi@?%&?‘é%ﬁ(ﬂ%@%ﬁ&o{%ﬁ-nﬁh 3@ (kfl;br?}el%lgtl r-r.g@ }
nitrogen at M@Jpgnmmnylm{le&-pt]oganeﬂmnmemw mpfdlchlorqms&bwwe@d |r r ed for
2 hours at a IEM%&M&? 1%61&1 6??5&%%%8&&‘& ﬂﬁtﬂn‘inﬁﬁrﬁlo@&neﬂlhﬂé @md of f
and stirred a mxture o

| ce f sodium ¢ de and, 175

n of FIHE 880 F@FChW@HF‘S?W%S “'éi’ﬂ’&%’éla wmegphareath CF Pt er ed
over di at OMpGRRHSwas sturﬂffbff D hodsat }o%mﬁlpwhﬁe SThefeshltidg faéxpidae: WaRIEO0US

N RN D e
of NH4OH. Dichloromethane was added and the whole was ﬁltcred over diatomaceous
earth. The layers were separated and the aqueous layer was extracted with dichloro-
methane. The combined organic layers were dried, filtered and evaporated. The residue
was purified by column chromatography (silica gel ; CH2Cla / CH3OH/(NH3) 95:5).

30 The eluent of the desired fraction was evaporated and the residue was converted into the
ethanedioate salt in 2-propanone. The salt was filtered off and dried in vacuo at 60°C,
yielding 3.0 g (28.9%) of (+)-3,4-dihydro-2-[[[3-(2-pyrimidinylamino)propyl}-
amino]}methyl]-2H-1-benzopyran-6-ol ethanedioate (1:2); mp. 170.0 °C (comp. 49).

T

35 xample 1
A mixture of 2.6 g of (+)-N"-cyano-N-[3-[[(3.4-dihydro-2H-1-benzopyran-2-yl)-
methyl)amino]propyl]-N'-(1-methylethyl)guanidine in 20 ml of hydrochloric acid 6N



was purified by colum chromatography (silica gel ; CHerr]C[err] /
CHerr]OH (NH err]) 95:5). 30 The eluent of the desired fraction was
evaporated and the residue was converted into the et hanedi oate salt in
2- propanone. The salt was filtered off-2ad dried in vacuo at 60C,

yielding 3.0 g (28.9% of

(+)-3,4-di hydro-2-[[[3-(2-pyrim dinyl am no) propyl ] -

o] Mt sl e A SN A Pr Sl et DN 0L &0 Tt IR evhgtada Shé O™
()-N'- cya_nhs rdsi[dBe mag 3J5491dcmmdlmn2bfrﬁcthﬁitﬂ09ﬁfsﬁb@}&on Iwas filtered and the filtrate

et v L A aRleRaSdtel: e bity RESNE' s dsbRdaTh 1 B of Bmafol @ mikied a8 or ! ©
was sti rr ddtereskand the filtratewas evadporated; iypeldiag 132 g Pded P rofct)-Mr(H K3 4r e was

A G A A e W T

sol ution evapo y

resi due wadh Rdes Mk 918°Gi(camp.diSBinol . The mixture vvas filtered
and the flltrate was evaporated, yielding 1.32 g (44.4% of ()-N[3-[[(3, 4-
5 dihydrq; 2H

- benzopyrh@b—%%et hyl ] am no] propyl ] -N - (1- net hyl et hyl ) - guani di ne

di I) hKfl{ Oghlm’fg @9-N-06-18F o5 4 Gitlydrd- nnnpbe:%@ynan-2-y1)memyﬂ>oamir@aaed1anuned 2. 39

r nedi am ne
1 "1h° ahl e ipaine HoRbEIBH AL bt ERORRA I SBLAF-HA G hissoltitBhfRT UL o,
sol uti on wtiged and refluxed ownmight 'Ihe{sdalumdwasmapmgﬂed Thehresidu¢ wasipunifaed by

S TTon goropHfRb e aoP Pyt ilcasbtiqent C&?%g@fﬂupgrag%ﬁgﬁgﬂ%%hy "95:5).

Two desir &8:3+ hwee deﬂsed\mceomwr@@pwtm the seluénzavas eyeporaedpbe sesidiie De

residue  (450% %&%wayfeewmnrea%\ﬁ&mhﬁdlzqﬂeuﬁmse&/ QﬂleredT&Paﬁa&%dal S vere
filtered off _and leld n 20. 19

O N 186- preiing DS MEd20g 4 o b D kbrdaisy Sdfibydro-244-1 Denzopyran-2-
y' ) et hy! yibiettya- NodSctompiminitiing)-.; ﬂprapﬂfeamadlxﬁénongmm@ha@lr@phl ori de;

err onp. 155) Exanpl e 21 A m xture of
0 250g palzﬁgg ﬁk‘f qc{sﬁ\/at ed carbon 10%in 50m nethanol was stirred

under vacuum and rinsed with H2. 5 m of 2-propanol saturated with HCO was
added. A xampl | ution of 0.5g

()-3,4 [[3-(2- pyr|md|nylamno)propyl]amno]methyl] 2H

1- ben 26 py Aamigutsaf PA50g pallastiurn iop dcteedarbn Highih§Qnkmethanpl Svasistimed hanol

was added T a i
SRR oo O s e

over di capplugon of 0.5g{Hk3 f’rrqlh)éimﬂe[i %@@mmmémomrﬁwl erpinelmetihy
filtrate wagn -ercedoametdl Bydr6§H16rid hemih ﬁrwcﬁtﬂx&ﬂﬁlétﬂaﬁol%adaui €rr] OH,

filtered ver. eat er f||t r,and err] CH.
The filtr foé’% xmfﬁ@“?ﬁ%‘?‘&ﬁ%“ ’?‘??"r‘@ﬂg?qzl@“ﬁ? "gﬁ%'ropanone
t hen 251t eprale of/Hp, thegh:aaﬂ: wad fileared dvee dicaliteer resi due was dri ed, yielding,

0.4279 (8318 Hlter residue was washed with CH30OH. The filtrate was evaporated and the residue
was stirred in 10ml CH30H, filtered over a pleated paper filter and washed with Sml
CH30H. The filtrate was evaporated. The residue was stirred in 10 ml 2-propanone,
then filtered over a glass filter. The filter residue was dried, yielding 0.427g (82.2%);
30 mp. 240.1°C (comp. 102).

Example 22
50 ml Methylbenzene was added to 4.3 g (+)-methyl 8-ethynyl-6-fluoro-3,4-dihydro-

2H-1-benzopyran-2-carboxylate, then evaporated. The residue was dissolved in 100 ml
35 methylbenzene and this solution was cooled to -70°C. A solution of 25 ml hydrobis(2-

methylpropyl)aluminum hydride in methylbenzene (20%) was added dropwise. The

reaction mixture was stirred for 1 hour at -70°C. 10 ml Methanol was added dropwise



.30 np. 240.1[err]C (conp. 102). Exanpl e 22 50 m

Met hyl benzene was added to 4.3 g ()-nethyl 8-ethynyl-6-fluoro-3,4-di hydro-
2H 1- benzopyr an-2- car boxyl ate, then evaporated. The residue was dissol ved
in 100 M 35 nethyl benzene and this sot3kion was cooled to -70[err]C. A
solution of 25 m hydrobis(2- met hyl propyl ) al um num hydride in

nmet hyl benzene (20% was added dropw se. The reactlon m xt ure was

stirred for, &tcf nu@ltaturg%?%.ﬁc}c 10 er'V&égg 4,? PSS RBWR Svas

- 30- na)era ( each room t enper ature The
reaction nipeedeoupino 15 ml pater and extraciadtweitt didthyl ether: dhe orgaied wit h

di et hyl et of lsttvarinand ¢ he
sol vent mgizﬁgg?g%{%@é?%e Vae mmvﬁ%féglﬂﬁéjw s n

%{rﬁ{h anol and 1.95
g N-(2-pyr gt eyd .95 gd¥€Z-pdmidinyld, m@pmmnwaéaﬁﬁi
hydr ogesat a@hsaiydfdgeﬂazé&mséxﬁt:&h ribubd with 4 it oA mVaeﬂcmbmmogamm

109 t th I h
(49 Aft craiasRehe plesgncedha Bl b gl pigptienp (68 A ppie i, BT o o
wals ev apolr a:hasllyst Wthsﬁrtaed dffeThe flnaty was evdpbsatedoTheresidue wasipurified by calpim _(I)_\r/]er
silica ge nt err] e
pure frgct i“g’ﬁ%’ﬁmp ‘1["f°§5 lgﬁk%i“?ﬁ?—' Wﬁ%@%@a iﬁgé& 9(}'?@ g‘ﬁél due
was di ssol \paue fractions wefke eulleGted and thesolyentaascenaponatedd m@dmwaedissmeed oi C

acid s ?'()t Gt 88 )mi 2 O%'Sﬁﬁ-ﬂ)h{: ﬁm&gwcrtgi fd;/él) fl‘F gfﬂ%geél&c ARFHAT Wgt ?h/gsa‘i’tr waanone

and 2, f_ybl cho
() - N-[ ( 8- etfHipredsoff, washed with 2iptopancneand 2.5 eharb FQPRBQIW)MWC}dJMﬁg

D)™,y e e S By A L5070
met hods of PQ’FEB&ng%erPMGS’ag&l& Ebabp ﬁ@% (g( g)l ndicated in

t he col um Ex. No. Table | [err] Co. Ex. R[err]
Rl err] X S.. L.cal dat NQ. .1 0. H .
i s Al copeun BT i o O Sy petired Bppwing derppds gfppariion. 1
H describediin Examples 10 to 2Zids éndi¢até& inrthe cdlggndxeNo) C/ [err] =
-63.46[err]
Table 1
R s 1 H N=
N G A a Y
6 SA 3
e |
20 R’ i
Co. | Ex. |R7 R8 X |s |physical data
No. [ No.
1 10 |H H CHy (2 [mp. 192.7°C/. 2 HCI] .1/2 H20
2 {10 |H H CHz |3 | mp. 193.4°C/ [0 =-63.46°

(c = 1% in CH30H)
(-)-(R).2 HCI . 1/2H,0

3 |10 |6F H CH, |3 |mp.139.9°C/ 2HCL. 1/2H;0
4 |10 |H H o |3 |- |
s |10 |H H CHz |3 |mp.223.2°C/ [l = 48.63°

: (c = 0.1% in CHsOHY (+)-(S) . HCI
6 |10 [6-0-cHy |H CH, |3 | mp. 190.6°C/. HCI

7 10 |7-CHj H CH, (3 | mp. 212.0°C/ ethanedioate (1:2)




(c = 1%in CHerr] OH)

(-)-(R.2 HO . 1/2Herr]O 3 10 6-F H CcH2 3
np. 139.9[err]C.2 HA. 1/2Herr] O 4 10 H
O 3 - -31-
20 5 10 H H CHerr] 3 np.
223.2[err]C[err] = 48.63
(c =0.1 %4 n [ eyl OH) T (TFL0S) FCH ) 0. CH err] H
CHerr] 3 drﬂo gggc. [err] T |™HC 71X 10 87-6&)@‘”?&3% H
CH err] 3|Nm/Ndl2. 0O[err]C ¢thanedi oatg (1:P)
- 31- I oEX. err R[err] X L galseslat a N.
No. 8 16 ‘}E[qgf‘]r:#{err]H H |CHz 304{’@}]‘1'4%0%1&}45&”]0
[err] = 674.48|err] _ . -(S).2HCl |(c
= 1%in Ciferd]OH)/ (+)-(S) |.2 HO (c = 1% in CH;OH)/ ()-(5)
. 1/2 Herr]0|9 10 7-dlerr]Herr] Hl.12H20 CHerr] 3 np.
154. 9[ err] lepr It 7=~-189. 37 o =-69.37°
(c = 1%iquHﬂgpr]&:B:?§?-)- § .2 na 16M)3 |me-1949°CTelp =G
3 np. 149.8C).2 KA. 1/2 Hlerr]O 11 31  §-F| = 1% in CH:OHY (-)-(R) .2 HCI
CH err] € . 170.3C/. 2HQ 12 11 |[6-F (c 1%H"LC%  O-®) eri]
3 np. 197.18[¢dd] CH (+)-(S) | HA 13 |t1 |8- fmp. 145.8°C/ ZHCI. 1/2 Ha
CHlerr] J11mMp1129@.Plerr]Clg-)-(R .74 cig | 64| mpl 170.8°¢ . 2HCI H
CHerr] A4 . 141, 1] [err]@: -64.54 197.5° 2 HCl
(c = 1%in12H[dir|&F/ (-)-(® .2 Ho 15Hz)3 gwe197.5°C -(§) -
CHerr] 413mp111{6-Rlerr]ClHerr] = 66.CH; |3 mp.200.9°C/(-)'§qR).2HCl
(c = 1%id CHlerr]|OH/ (9)-(S) .2 HO 161l |7-CLeytd s g0 H
CHerr] 3 1?;. inE. err]C {72 HO. 1/2%%? fo inp.l?frl é}[fuélpe?r ‘dérr]
H CHierr]l 5 np. 177.1C .2 HA 18 1} _ r 'y gy 1
CHlerr] 4 np. 140.1C.2HC| 19 11 K %"‘l%ﬂﬁmdﬁ%&ﬂﬂm 2HC,
4 np. 208.15C|4thareeli oate (H1) 20  3ZH; 64B( mp. 177.4°C/ [ =66.26°
CHerr] 3 np. 215.3[err]C/| ethanediodte (1:2) 21 12 - JerrJ H
CH err] 3| np| 207.1[err] C/ dt hanedioatd (1:1) 2fc=1%in CH3@H)/ (+)-(S).2 HCH
CHerr] J,4mM+:21%. r] et hanedi oat ) o epi,0
7-CH err] 16 HCH[Eeéég 3 %. 186. G[Eﬁi%'é 2%%012%%‘)0.%@ H/2 2
8-OCH err]|17 |11CH[7e€zlls 3 npl 216. 1[ er{GR | 52| pm. 1761°CA.2 HCH
H Chlersh< 9 1 159. 7[ erjr@ 4HCmp. 148.1%E£2HQA 26 12 H
H 18 11&1[;2%15 8 |mp. 152.9[qiI1t] 2 HO . ,

19 |11 H 4° | mp. 208.1°C/ ethanedioate (1:1)

20 |12 |6-Br H CHz | 3 | mp. 215.3°C/ ethanedioate (1:2)

21 |12 |6-CH; H CHj | 3 | mp. 207.1°C/ ethanedioate (1:1) /

22 |12 |7-F H CH; |3 | mp. 217.3°C/ ethanedioate (1:1)

23 |12 |5-CHs3 7-CH3 CH; |3 | mp. 186.6°C/. 2 HCI

24 |12 |H 8-OCHj3 CHj; |3 | mp. 216.1°C/.2 HCI

25 |12 |H H CH; |9 |mp. 159.7°C/ 2HCI. 1/2H,0

26 (12 [H H CH; |8 | mp. 152.9°C/ 2 HCI

27 |12 |7-OCH3 H CH; | 3 | ethanedioate (1:1)

28 |12 |H H CH; | 10 | mp. 164.9°C/ .2 HCI

29 {12 |H H CH; | 7 | mp. 152.4°C/ .2 HCI

30 {12 |6-F 8-Br CH; |3 | mp. 145.0°C

31 |12 |H 8-CHs CH; [ 3 | ethanedioate (1:2)

32 |12 |5-OCHjs H CH; | 3 | mp. 219.9°C/ ethanedioate (1:1)

33 |12 |H 8-CHj3 | CHy |3 | mp.219.3°C/ ethanedioate (1:1)

34 {12 |7-CH(CH3)2|H CH; |3 |mp. 127.0°C/. 2 HCl . H20

35 |12 |7-C4Hg H CH; |3 |mp. 170.9°C/. 2 HCI. H,0




27 12 7-OCH err] H CHerr] 3 ethanedioate (1:1) 28

12 H H CH err] 10 nmp. 164.9C/ .2 HA 29 12
H H CHerr] 7 np. 152.4C .2 HA 30 12 6- F
8- Br CH err] 3 np. 145.0C 3132- 12 H 8-CH err]
CH err] 3 ethanedioate (1:2) 32 12 5-CCH[ err] H

CHerr] 3 np. 219 9C/ et hanedi oate (1: 1) 33 12 H 8-CH err]
CHerr] 3P FCT ethangdioate (T e CH[err])[err] H
CH err] ‘3C°rr3}.5x‘l>¥ o[err] R R85 hg | Hﬂlé‘rr c?355hysf%1 - CAH9

CH2 3 nmpNolfSo9C/ . 2 HJ . |Herr]O

- 32- Co err REerT] ysi cal data No
No. 36 1:23?(71 e?'r(fﬂlf?err] H H |CHz |3y %,'(Pr L. §3“5192 HO. 2 Herr]O
37 12 13T CH el riQ(aH} HH CHH 2 ]2HI:1 2 HC 38 12

Fotern Loy [ndlabe [ouotert o 142/ ipnges 12

(C = 1% Noky / CH 20.9° =-15.78°
-(R c QFE@;yI ul famat e Fl: 2) 40 122 % mpl Cléakl?—I COCH err ]
CH[err] np. 172.9C ethanedioate (1:2) #1
D
D

. H

CH err] mp. 175.1C. 2 WO . 1/2 H érr]Q 42 (7 1% in guegganol)/ 8- N efr]
q

RS O L Nl N S e

(c = 1% | 40H| e2r | @/ (+)- (SYNHCOGHK] | CHy |3 | mp. 172.9°C/ ethanedioate (1:2)

20 44 1341 PifF leon M el ] 1°402 . I2HLb =
50. 3s[er 41 [18 |6-cn H Chs 8] | o, 1792 oéﬁ Ieesb T 1
CH[ er r ] OH)|A2( )14( $6-B65 15 |8NO2 CHj | 34| mp. 195.1°C/ .2 HClCH[ err] 2
np. 204. 5¢4] 63.45 |y CH, |2 _201.7° =89.14°
(c = 0.5 dorn 6§/F))H( Y-(R |72 Ha 46| 15| 6°F C/elp
CHlerr] 2| npj 103.2[err]C |[err] =76.38[er(]
(conc. = 1% ih CHlerr]oH)/ (-)-(R, 47| 15 | H|€c=1%in CH30H)/|FQ+) -(S) . 2HCl
CHerr] 344m1514%.0C. 2 HE . 1/2 HjeH] %43mp1502 oty [a] _s() 32° H
CHerr] 4 np. 140.8[err]C|. 2 HO . Herr]O 49 C% H
CHerr] 3 np. 170.0C ethanedioate (1:2) O 8-H
CHerr] 3 mp. 170.5C. 2 Ha 51 18 | 7-OH = WHHL} CHBOP(I))/ -6 oyer
3 - 45 |15 |H H CHz |2 | mp. 204.5°C/ [a]D = -63.45°
(c =0.5 % in DMFY (-)-(R) . 2HCl
a6 |15 |6-F H CHz |2 |mp. 103.2°C/ o] = -76.58°
(conc. = 1% in CH;OHY/ (-)-(R)

47 |15 |H H CH; |3 | mp. 142.9°C/.2HCI. 12 H;0

48 |15 |(H H CH, |4 |mp. 140.8°C/.2HCl. H,0

49 118 |[6-OH H CH; | 3 | mp. 170.0°C/ ethanedioate (1:2)

50 {18 |H 8-OH CH; |3 |mp. 170.5°C/.2 HCl

51 |18 |7-OH H CH; |3 |-

52 |18 |5-OH H CH; |3 | mp. 139.1°C/ ethanedioate (1:2)

53 |21 |H 8-NHy CH; |3 |mp. 270.7°C/.3 HCl. H,0O

54 |22 |6-F 8-CH,-CH3 | CH; |3 | mp. 210.8°C/ ethanedioate (1:2)




52 18

5- CH H CHerr] 3 np. 139.1C ethanedioate
(1:2) 53 21 H 8-NH err] CHerr] 3 np.
270. 7[err]C. 3 HO . Herr]O 54 22 6- F 8-CH err]-CH err]
CH err] 3 np. 210.8C ethanedi oate (1:38r
- 33- Table 2 [err] Co Ex Rerr] R err] X
physi cal data No No 55 10 6-OCH err] H CHerr] 3 np.
199.9C/. 2 leP6 13 6-Br H CHerr] 3 np.
204.8C eth ate (1:2) 57 16 H . H CHerr] 2
. 216. 70 .,g2 HG 38 16 H H CHerr] 2
197. 8C [errp] 3. 59 L{Qu= (&-Iz?%ﬂ %H rer]OH)/ (+)-(S). 2 HCA
20 59 16 H "'H _‘ég[ r] 2 np. 199.2C [err] =
-52.66[err] [\ | / (c = 0.5%in
DVF)/ (-)- (RS H x603 16 6-F H H CH err] 2 np.
215. 1[err] G7Tert] =68.31[err]
(c =1 %in CH[err]C]—I)/ (H)-(S. 2 HAO 61 16 6-F H
CH[err] Va np 13- ngIIJG, [c1l = 480 K
(czl%erGZ:HEiKr RY)/ (-)-(®8. 2 HO |& |s6|physical data H
CHerr] INgP{NePP- 2[err] T [err] = -60.97[erf]
(c = 1%i eTT1OH) o (-)-
. 2HO . |19%2 Hier|¢ 6(6@3 11 6-F CH; | 3| mp. 199.9°C/. 2d4BE, 1] 3 np.
aé6gg/ 5566—ICIHI§4 6B6 H |H ¢H [3 0Q°Cleﬂian&g?atii6142]70 2
r o err] =
65. 8arer |57 | 16 i cH, 12 lnp 289ecriHAT Lert
CHerr] 058 |16 |H H CHy |2 |mp. 197 8°C/ [alR])=56%59° 2 HC
H err] O 66 16 H H . 167.9C/. 2 HA
1/2 Herr]Q 67 L6 7-CHefr] H (c:E:H[S% i CH30H)/ (+)-(S). 2 HCI
216. 4[err]5g . (Etlga”lﬁdl aot e (lHZ) CHz |2 |mp. 199.2°C/[a]12)0=-52.66°
(c = 0.5% in DMF)/ (-)-(R). 2 HC]
60 |16 |6F H CHz |2 |mp.215.15C/ [0} = 68.31°
_ (c = 1% in CH30H)/ (+)-(S). 2 HCl
61 |16 |6-F H CHz |2 |mp.213.9°C/ [l =-64.80°
(c = 1% in CH30HY/ (-)-(R). 2 HCl
62 |16 |H H CH; |3 |mp.2002°C/ [0l =-6097°
(c = 1% in CH30H)
(-)>-(R).2HCI. 1/2 H20
63 |16 |6-F H CH; | 3 |mp.226.3°C/.2 HCl
64 |16 |H H 0] 3 |mp. 164.7°C/. 2HC1
65 |16 |H H CH; |3 |mp. 162.0°C/ [a]D = 65.83°
(c = 1% in CH30H)
(+)-(S). 2 HCl . H,0
66 |16 |H H - 3 |mp. 167.9°C/.2 HCI.1/2 HyO
67 |16 |7-CH; H CH, (3 | mp. 216.4°C/ .ethanediaote (1:2)
68 |16 |6-F H CH, | 6 |mp. 201.1°C/ 2HC1
69 |16 |6-F H CHz |3 | mp. 228.9°C/ [a]D =65.47°
(c = 1% in CH30H)
(H-(S).2HCA




16 6-F

68 H CHerr] 6 np. 201.1[err]C .2 HO 69
16 6-F H CHerr] 3 np. 228.9C [err] =65.47[err]
(c = 1%in CHerr]OH
(+) (S) . 2 HC -34- - 34-
Ex Rerr] R err] X s physical data No No 70
16 6-F H CHerr] 3 np. 228.9C [err] = -65.45
(c = 1%ipn CHerr]l QH)
(-)-(R .|@&H /'k7 16 6} ks . 2 4 np. 203.2[err}d
lerr] = 6f. 81ferr ﬁ X' s phys1ca1%_|ta
(+)-(S) .| DompNoy> 16 7} H CH err] 3 np.
221. 2C et edijgajge.f1:2) | 16 7+ efr]{CH P CH efr]
3 np. 155.3[err] (.2 HO . 53'2H[err]o(a;*‘§12 51 bmes 28, ‘FH]“]D =-6545 oerf]
CHerr] B np. 1p5.4C .2 HA H CHerr| 9
. 154. 60 . :EHCIF 76 16 | H 8 8-oo4fe’rllf*’m|tH3OIéh[err] 3 np.
130.0C/. 2 HAl. 12 Herr]Q 77 16 |H (-)-(R) H2 HCl1 CHerr] |8
mp. 139.5@1 2160 6-F/2 Hefgl O 78 H oy ﬁlﬁj{ o
CHerr] 3§ np| 21B.6[err] et hanedi oafle & %) m?9203216C/F D 6351 H
CH err] {10 mp. 1B2.3[err]d. 2 HA. 1/2 Her g?(sg (3‘;16 H
CH err] 77rrp 1%137_%[err]C/.2HCI. 1/2HEerr @) % CH err] - CH[err] H
CHerr] 4 "% M5 err]|B Ha 82| CHm 37 m%zlr?-céﬁ[bé-ﬂ?qla
&%err} 8 73mp 16%57 III'BI(EH]QC/H HCIHCI 838 Hl;ﬁl%6 #9. 155.3°C/ .2 HCL 1/2%-1201
err nmp- err err
CH err] ?4 nmp .16 8%(3{ %err] a7 hRanedi )gﬁ? (1' 25"1’ 135.4° qGZ%étI:H[err]
H 1€HBrr] 3 |i. 183. 2C| Oajed) mpt £54.6°C)). 21§ 16
7-CH(CH[er ) ryH [er 3,np... 1 re) .1/ 2
Herr]O 7? % k}-C[err] ﬂ[sepr 2|3 mp.f * r?}'%l lﬁpﬁ%
178. 2[erd7@ . | $6HA 88 U6 7-Jerr] Gfery§ |mp. 13%5°C/. 2 HCL 12 He0Or ] 3
mp. 161.46R. 2| Hl | g1/ 2 H er|rl.6cRo L 7+ of " : .
CHerr] 37 nmp L%. S[err] Cﬂ- ZPECI. L glrzr]%( 13]&’&?%&' e‘rgrt (1:2)
8-CH err]| 7° 1Q:Hg[ rr] 3 |Bh. 202. 7[ EFHeq/10 ZnPId3235iFér2] LALH@6 H
|(4 o 80 N CH grii] 3 np.|H65. 9 err| €H,llef rlmp. 1130491 2. 1/2 H,0
c = 01 n o
(-)-(R c@éloh@yﬁéﬁ%ﬁﬁ%q‘h: 2) 92 |CHa |4 (P I°E/3HC
CH err] _182rrp 16 17-CHaCH/|[Ferr] = - 7pCH3[ (e r|]lmp. 125.1°C/ .2 HCI
(c =1 %igsmetfigndon (1)-0R - 2 M) cn, |3 | mp. 241.3°c/ 2 HC
84 |16 |H 8-CH3 CH; | 3 | mp. 183.8°C/ ethanedioate (1:2)
85 |16 |5-OCHj H CH; | 3 | mp. 183.2°C/ ethanedioate (1:2) ;
86 |16 |7-CH(CH3)2|H CH; |3 |mp. 171.0°C/. 2 HCL 112 H0
87 |16 |7-C4Hy H CHz {3 | mp. 178.2°C/.2 HCI
88 |16 |7-C3Hy H CH; (3 | mp. 161.2°C/.2 HCL. 1/2 H,0
8 |16 |7-C(CH3); |H CHz |3 [mp. 191.5°C/. 2 HCl. H,0
90 |16 |7-CH3 8-CHj3 CH; |3 [mp. 202.7°C/. 2 HCl. H;0
91 |16 |H H CH, |3 | mp. 165.9°C/ [o]5 = -26.40°
(c = 1% in methanol)/
(-)-(R) cyclohexylsulfamate (1:2)
92 |16 [7-CHs  |H CHz |3 | mp. 172.9°C/ o]y = -76.83°
(c =1% in methanol)/ (-)-(R) . 2 HCI
93 |16 |6-F 8-NHCOCHS; | CHz |3 | mp. 202.2°C/ ethanedioate (1:2)
94 |16 |6-F 8-CyHs CHz | 3 | mp. 204.1°C/ ethanedioate (1:2)
95 |17 |H H CHz (3 | mp.227.0°C/.2 HCl
96 (17 |H H 0 2 | mp. 220.8°C/. 2 HCl




93

16 6-F 8-NHCOCH err] CH err] 3 np. 202.2C et hanedi oate
(1:2) 94 16 6-F - 8-(err]Herr] CHerr] 3 np. 204.1C
et hanedi oate (1:2) 95 17 H H CHerr] 3 np.
227.0[err]C/. 2 HO 96 17 H -35- H O 2 np. 220.8[err]C.
2 HC - 35- Co Ex
Rlerr] R rr] X s physical data ___No No Qz
17 H 7 g CHerrlly, 47T_ M. .9 r]c . 2 Ha . 3/2
H err] O C°9EE":L§ H R Ho X s Phﬁ{%?ﬁ‘]{‘
157.5[er{ NG/ .| MoHO . 1/2 Herr]O 9 17 [H
CH err] 137.50/ [e = -62. 87 o 2HC1.3 H,0
(c = 1% ]5; He” H CH, |4 [mp. 96.2 oC/. /2 Ha
(-)-(R b9%C l7/2H—I[err]O H 100 17 |GH |5 mP~15715C/~2§)C1~1/2%F—?err] 5
np. 191.8 [1&rflg = -59. 92 117.5° =-62.87°
(c= 1% 19%/4[ S 1h H CHz |4 | mp. C/lelp
(-)-(R B HA| .142 Herr]Q 101 17 6-F |(c=1% itCH3OH) CHerr] 4
np. 209. p[err|]C/ |[err]= -68. 68
(-)-(R b Ha 10 21 6-CHerr]-NHer] [@-R2HCLI2ZHO0 1 3
np. 240. Ljeor|i&¥ |$1 HA .3/ PpH err] O CHz T3bl| @np3 1DEBPE/ [a]y = -SMI2EX.
Rlerr] Rerrf] K -CH erfr] - err]j)
physi cal | datd No| No. (c=1%inCH3OH) [¢rr]
103 10 |H H CHerr] -NH[err]|N nP.
264.2[erf{]C .|2 HE (-)—(R)ZHCNI/%E){20
[err] 10401 [T | 6HF H |H CH err]| CH; |HKenmip. 209.5°C/ [dlp. =26R6&] err] C| .2
HC
()-R) 2 HC
102 |21 |6-CH2-NHj |H CH,; | 3 | mp. 240.1°C/3 HCI. 3/2H;0
Table 3
8 H ,N-Rl
"N\~ O CHz—~A—~C7
DO
/. s
R7/ X N
5 - F
Co.|Ex.| R7 |R8| X -CHa-A C,/N—R1 physical data
No. | No. \N_Rz
&3
N— mp. 264.2°C/ .2 HCI
103[10 |H H | CHy —NH‘<:\/N—— _<}q :/>
N °
NN = mp. 219.2°C/ 2 HCI
10410 |H H | CHp | —)—CH~} —<\:/>
CH;3 H N
N= 121.6°C
— —N— mp. .
105[10 |H H [ CH NC>—-CH2 N —<\:/>
H N
i
10610 |6-F |H |CHz —3—(CH7)3—--1;1— _«b mp. 201.0°C/ .2 HCI
H
N




105 10

mp. 121.

[err]

H

Co. Ex.
physi ca
[err]
nmp. 220
[err]
[err]
[err]
[err]
-N-(CH
Herr]S
N

et haned
H
121.1[ e
(1:2)
nmp. 192
mp. 179
[err]
[err] 1
mp. 179
(1:2)
[err]

192. 5[ ef

[err]
H

H H CHerr] [err] [err]
6C 106 10 6-F H CHerr] -N(CHerr])[err]-N
np. 201.0[err]C .2 HC H
[err] -36- - 36-
R err] Rerr] X -CHerr]-A NRerr]
data No. No.
7 8 bR '
g& 11825 1 H R% X H CH['EHZIA[ err] {c7 phySICLleth
No. | No. .2 Hd|. 1/ Herr]O ' “N—R?
np. 243. 4[enr] C|{.2 HAO 108 10 H ﬁs H QHerr] [err]
Ap—243—3fer-&——=2—Hd
mp. 130.4[err]C 109 10N —CH] er r|jmp. 220.4°C
P10 ) 1@r TH-N- | H | CH2 | _ oy " \ .2 HCL 1/2 H,0
Nerf] (I:1) N N—7 ’
np} 158. 5( 111 |10 H NH H CHerr] trans
ote| (1: 1) - HN [ﬁ rﬂoc}lg
r = . 243. :
arr] err]) [ - N < [ er rf|™P .
%?ég lé:H f —I_N(éﬁg —NH [err{ }q / & hanedi oat e
[err]
5C t}llc 10 H H CHerr] NH [err] | mp. 130.4°C
BEO9H |1 | o | —N—(c—y— R T
12 10 H H CH eHr] -N-(BHerr])[err]-N e
8[efr]Q - N— et|hanedgsREte
110{10 |H  |H|cHy| ) i’*‘}u{ H—(;J / etagpdipate (1:4),
r]d 113] 10 H HHCH err] -N-(QH ergerr] -\ :
et hanedi ogte ([1:1) ? mp. 121.1°C
111 | 1@rfH H | CHp | —N—(CH);—N— N ethanedioate (1:2)
H H V4
H
cy
11210 |H H | CHy | —N—(CHy);—N— N mp. 179.8°C/
" 1 (1}1_7 ethanedioate (1:2)
N— CN mp. 192.5°C
113110 |H H | CHz | —N—(CH3—N— -<\://> ethanedioate (1:1)
H H N ’
a
C—.
114[10 |H  |H | CHy| —N—(CHp—N— N=(C " | mp. 127.8°C
H H _<}¢ /
N=N
115/10 |H H | CHy | —N—(CHzs—N— <}q _/) HEL- 1250
H 'H
7 mp. 219.8°C
116 | 10 |7-CoHs | H | CHy | —N—(CHz)3—N— <N ethanedioate (1:2)
H H 7
H
C Ne—
117111 |H H | CHy | —N—(CHaz—N— —4 :/> liquid
CH, CH; N




{er r.]

114 10 H H CHerr] -N(CHerr])[err]-N [err]
mp. 127.8[err]C H H [err]
115 10 H H CHerr] -N(CHerr])-N HC .
1/2 Herr]O H CH err3B7- [err]

[err] H H 116 10
7-Cerr]JHerr] H CHerr] N(CHerr])[err] N
et haneqioafe. (1:2 Ho1 .
H o117 <Pr | B R7 R¥| Xyerr] [eGHa-A Cf}“ R H"Ff"&h‘i“}?
CH err]fNo.[No.CH err] \N—RZ -37-
Co. Ex. R7 R8 X -CHerr]-A nsﬁerr] physi cal
data Nq. i R lerr]
[err] . 140.1¢ / (1)-(R_118 11 H H Cige(r] [ef °C / ()
[err] =:11%(5. 8 q —Nerr] ﬁjbiéw'l C/O-R)
(c = 19610 | SH eFt) o | B2 N 1 )—NH o prrY, fBrr]  |[od] =-70.68°
[err] np. 150.2C et disate (1:p) N .
H CHérr - NH CH[ grr] (c = 1%nNn CH30H)
np. 244. 6C& 120) 12 H H CH err] [ - mp. 150.29¢er r ]
et hanedijpaq ¢1 ( 1HL) H | CH, | —N—CH—CH;—N— CHErf]-NHN 121
12 H H|CHerrl [ferf] & & & & anegigate(12)
Ha * lerr]® h22 N7 om H CHerr]
- NH NH- [grr] np. 120. 6L (B) 123 12 H H
CH2 'N'T NH- ~NH—CH, mp| 254-8{ er r]  mp. 348,69
120112 |H H | CH, i :N— _<}q /) ethanedioate (1:1)
; CHZ"'NH" N__
12112 |H H | CH, NS —{\} mp. 202.5°C/ . 2 HCI
'* N
N=—
122112 |H H | CHy —NH‘<:>—NH- —<\:/> mp. 120.6°C (B)
N
N— . _
N
N mp. 220.2°C
124 13 |H H | CHp | ——(CH—N— </:> ethanedioate (1:2)
H CH; N
H
N— mp. 252.4°C
125114 | H H10 —ND—'."— —<\:/> ethanedioate (1:1)
CH,~CH;, N
N=—
126 {14 |H H|O -—NQ—llv— __<\:/> mp. 218.1°C/ .2 HCI
(CHp)3—CH; N
N— mp. 205.4°C
—N P
127|114 | H HI0 Q "'<\:/> .2HCI. 172 Hy0
1'\1_. N
CH;
N 141.9°C
___ _ mp. 9°
12814 |H H | CH, NO—E —(?q :/>




‘[er‘r]

np. 220.2[err]C 124 13 H H CHerr] [err]
et hanedi oate (1:2) H CH err]
[err] [err] np. 252.4C 125 14
H H O [err] -38-err] et hanedi oate (1:1)
CHerr]-CHerr] 126 14 H H O [err]
np. 218.1C/ .2 HC
(CH er [ er ] 1] | —R! ta
np. 20p: c{f§7 Cliﬁf HR8| X H o -CH2-A .[err]C’/N pHsE dearr]
. 2HC | Nbl. PNid.err] O “N—RBET ]
CHerr 18 4 H H|CHerr] [err] I
nmp. 149G or ]
- 38- Co| Ex Rigrr]l Rerr] X -(]lil[err]-A
N-R er phylsi qal dat a No. No. 12p 15¢ H
o 291 35 el B - ReTH s T ey n— — y2° o PPy RETE HHC
H H [err] H H N
[err] [err]
np. 16H.8[err]€ 130 |15} H H CHerr] -I\I-(Cl-flerr])[errf1 -1¥s.8°C
err HA|. Hlerr] O N ey
L[er]r] 130 |15 |#F 7O Al —N—(CH)s—N— 1 -2 HCL- Hald o)
mp. 242.1[err] ¢/ (-)-(R) |131 | 15H 6-F H H QH erN -CI}{-(CI-[err])[err]-l\l-
2 HC | I:I’CH mp. 242.1°C/ (-)-(R)
np. 254198 125 HElF |H |CHy '—g—(CHz)z—Il;;— N— *| 2 Ha
- 20 °
—<}q / [elpy =-72.75
/ (c = 1% in CH30H)
Gt
N—CH;
N—
132115 |H H | CHp | —N—(CHps—N— — mp. 254.0°C/ . 2. HCl
H H N
H
ll\I .| mp. 199.2°C
133 |15 | 7-CoHs | H | CHy | —N—(CHs—N— ——«_7 .2HCl. 12 H0
i H N O—CH;
N—C  ~ |mp.190.6°C/
H H
N3 | mp. 1903°C/
— - ioate (1:2
135(15 |H  |H |CHy| —N—(CH)—N— }Q://> cthanedioate (1:2)
H H
N mp. 239.8°C
136 |16 |H H | CH, ——ND—NH- —(/3 2 HCL.1/2 HyO
/N
H
N mp. > 300.0°C
137116 |H H | CHz —WCN— _</> .2 HCl
,N
H
N
13816 |H H | CHp | —N—(CH—N— —/ :> mp. 172.7°C/ . 2 HCI
CHj H /N
H




o3

[err] 132
15 H H CHerr] -N(CHerr])[err]-
np. 254.0[err]C. 2. HC H H
H : -39- np.
199. 2[err]C 133 15 7-(err]Herr] H CHerr] -N(CHerr])[err]-N
[err] .2 HOd. 1/2 Herr]O _ H
H
190. 6[ EPP1 (% haR” 14R3Y X H -EFper] - (éﬁ err])[err]ph%]caldata
et hanefiNoatNo({l: 2) g2
CH err] np| 190, 3[err]iC/ | 135 15 H H CI—|[e_{_|r] -I\I-(C:I—|[err])[err]-l\|-
et hanefli oate ([1:2) R H
136 1p H CH errf] |[[err] [err] .2;1 . 1/ 2 |fhgra3b@°C (decom.)
H 139 | 16 _-S [ @ o
nmp. > 303;)9. O[errI]{c 13'HJ.gH%— \/—__—>_N8H[err] -N rrj [alp =-57.20
.2 Hd ’ H 8
H CHErr]}- N(CHenr])[err] mp. 172. 7[erf1 & . 2 HO (°=0}%mé§30§5
CH err -39- | (Q9R)EX.
Rl err] Herr] X -CHerr]-A [err]
physi chl data No. No. - ZHCL. 3/2[%?9]
[err] np. 230.0C|(decom) 139| 16 H
CHerr| [efr] NH-[err| = g2Z. 20[err] °
P p. 175.9°C
(- (R0 |16 {fa O i ] O] <;5_1> .2 HCL. 1/2 H;0
2HA .| 3/2H efr] O o / np.
175.9[prr]lC 14D 16 H %:I—I[err]NH_ H Jerr] frans
.2 HO| 1/g HErr]O }‘1 mp. 196.7°C
141116 |H H | CH —N —<N:> .2HCL 1/2H0
H d cis
;T mp. 200.4°C
142116 |H  |H |CHy| ~NH—CH—CH-N— | — :> 2(COCH), , 1/2 H20
CH; H /N
H
l/‘l mp. 158.2°C
14316 |H H | CHy| —N—(CHs—N— | :> ethanedioate (1:2)
CHj; H /N
H i
N mp. 281.3°C
144116 |H H | CH, —IS—Q—?'— — :> 2 HCl trans
H H N
H
;I mp. 273.1°C
14516 |H H | CHp _?“O—?‘"‘ —{ :> 2 HC cis
H H N
H
N mp. 170.0°C
14616 |H H |CHy —NQ—CHz—NH'-— ——</:> 2HCl.H0
/N
H
N— mp. 152.1°C
147 |18 |5-OH |H | CHy| —N—(CH)s—N— <\:/> ethanedioate (1:2)
CH; H N
N )
ulen —l:l—(CHz)z—llq— _c‘/ mp. 235.1°C
e | H H NH-CHyCH; | . 2 HCI . NH4Cl




_trans

H H
np. 196. 7[err]C 141 16 H H CHerr]
[err] .2 HA 1/2 Herr]O H
H cis -40- np.
200.4[err]C 142 16 H H CHerr] -NHCHCHerr]-N
t2 (fCCH)[err]. 1/2 Herr]O . CH err] H
err _rl .
[err] |Co-|Ex rrp.R7158.R§[ erf]C 143 -€H2A I—b’/NCI—I,[zerr] physical data
-N-(CH Nor | Npeyr] - N ®f;hgredi oatle (1:2)
CH3 H ; np.
281.30C 144 16 H H dHerr] -N R® [err]
.2 HO | trahs H N_H [err]
H 14 —N—(CHy)3—N— Zhp. MoPCy O 11
16 H I—9|C}—|9[erIFI] [errq CHz r:r (CH)s 1:1 —C/ é HC ((::lys
np. 17p.0[frr]C 146 |16] H HH CHHrr] [errNH-n.C3H7 .2 HCL.
E[ err]p N mp. 97.5°C
152 1 B FAa 18 | oSH2 | cﬂf%%’?‘r _N-(Cl-[err_gll err ]-N- 25
I bt hanedi oatle (1:2) hb-élhh CH err] HN
148 |19 [194|m H Cuf dom S %clrmp e
1 H ¢0H, | —N—(CH,);—N— eyr . . r _
40- | Co | Bx.| Rt [ RE 2| Ta T - GH[ N(CHE) A -1/2%5?@(&1
ngskgal dat a H H N-&i [err]
N-H 14b1521019 H 7-CHs | H HCHH -e+N}-(CBp4-cRer 1 ] )|[ or C]H mIL El2r244[ €f r%HCl
np. 14p.9[grr]ic . 2|{HC H H H
Lerr] N-H mp. 214.1°C
_c - .
153 19 | 7-GHs | H | CHy _g—(CHZ)Z“E'— N(CH3)2 ethanedioate (1:2)
_ N—H mp. 157.8°C
154 | 19 7-C2H5 H | CH; —r;l—(CHz):;—-]l\I—— —C/ .2 HCL 12 HZO
H 4 NH—CH(CH;,)Z
N—
15520 |6-F H |CHy | —N— —N— . 228.2°C/ . HCl
2 3 (CHps 1:1 —{;I:/>—-I mp
H

[



NH
[err]

.2 HC

NH-CH(CH err])[err]

np. 156.4/. 2HC
N(CH err])[err]
H H

152 19
np. 224. 4G~
H H

151 19 H

np. 97.5C 150 19 H

H CHerr] -N(CHerr])[err]-N
H H

H -4H er

r]

.1/2 (CHerr])[err]CH OH

7 H CH N (CH N
(;%glr_lg [ err] ( [err]?[err]

-N-(CHerr])[err]-N

N-H
[err]

N(CH err])[err]

N-H

np. 214.1C 153 19CH7-Clerr] gwr] H CHerr] -N-(CHerr])[err]-N

[err] 0. Ipchidalierr] C
[err] et hiinedi oat e YN—R? H
H 'y N-H
np. 157.8C 154 9 7-C[err]IP[err] H CHerr] -N(CHerr])[err]-N
.2 HCI.CHLIZ Herr]O - y H
NH CH(CH[et rilp L grr] 155421 6-F N—RIH ( fchl dabx (CH[ errf)[err]-N
nmp. 228. 2%’. % ez c” bk H
N No. | No “N—R2 -41- Table B [err]
Co. Ex. -ICHerr]-A l’{d—R[err] physical data No. No.
[err] , [err]
[err] 561t [erm] -
H [lerr N= i [err] np.
105. 8[ er|r]56 | 11197 X1 [ rrT— —<\ /) lerrl 2 HA, 1/21 Herr]O
H N
! N— mp. 105.8°C
15711 | —N—(CHys—N— —<\:/> .2HCl. 12 H0
H H g
2 mp. 242.0°C
158 |16 _NC>' NH- <N} .2HCI.2H0
H/
N
159| 16| —N—(CHs—N— —/ } mp. 229.4°C/ .2 HC1
H  H N
7/
H
N , ¢
160| 17 | —N—CHR—N— | —/ :> liquid/ . 2 HCI . HoO
H H N
H




H H - [err] np. 242. O[err]C 158 16

[err] .2 HOd. 2 Herr]O 159 16
;—IN-(Cl_I[e”H])[e”]-N_N [err] _42_np 229. 4[errLC/ ich}l?
-N-(CHerr])[err]-N liquid/. 2 HO . Herr]O
H H N 5
-42- TaM®e 5 [err] Co. Ex. Rl err] Rl err]
Al k[err] [err] physi cal data. No. No.
[err] 161 10 H H [err] [err] np.
188. 6C R“ N—Rlerr] et hanedi oate (1:1)
162 12 3 A'ﬂ“lf“(CHz)s lf'CﬂLerr])[err] [err] np.
191. 7[err]C[ H [err]
et hanedi oat e ,( R3 : [err]
mp. 183.0C R’ 163 12 H H -CH(CH err])- [err]
(2S) . HA [err]
. 182 I IRCE HoA—T12 H = = = flerr
(2R). HO|Co.|Ex.| RT RS Akl | N-R hysed | 164 16
H Ndil No. -(CH err])[efr]- [errﬁ:\&rﬂkzl?O 6[err]C
R3
N— mp. 188.6°C
161110 H - -
6 H (CHz)z _<1\~: } ethanedioate (1:1)
N— mp. 191.7°C
16212 | 6Br H -(CHa)s- <\:/> . t:mdiom(l_l)
N :
. N o
163112 H H -CH(CH3)- (\ ? 21;.)18;((:)10
N .
N— mp. 182.1°C
H -CH(CHy)-
164 | 12 H (CHy) _<}~z:/> |er).HO
N
: mp. 170.6°C
65/16 | B | H (CHps | —{ :> . ﬂ‘:mdioate 12
N .
.H/ ,
A mp. 193.5°C
16616 | H H (CHp)p- |~ :> ethanodionts (12
N -
;i |
% mp. 110.6°C
I I I e i OV A
: p . . 2
H
N mp. 205.5°C
168{16 | H H | -cHCHy- | —/ :> b
' H,N (2R) . 2HCI

. Pharmacological exampt
Example 23 : Segments of basilar arteries taken from pigs (anaesthetised with sodium
pentobarbital) were mounted for recording of isometric tension in organ baths. The
preparations were bathed in Krebs - Henseleit solution. The solution was kept at 37°C



{er r.] et hanedi oate (1:2)

[err] 166 16 H H -(CH err])[err] [err]

et hanedi oate (1:2) H
167 16 H H -CH(CHr])- [err] .
110.6[err] C [err]
(2S) . 2 HAO. 1/2 Herr]O 168 16 H H

- CH( CH[ er r ]and gasse@With a mixwure of 95% 0% 959%°C05! The preparations were stretched until a

H (2R g I—LCi 5 C. Pharnacol ogi cal exanple Exanpl e 23 :
Segnent s ofs‘%&% 353} eR§IPR P 2 Sramsiuss ¢ i gs (anaesthetised with sodium
EenL oba_rl_ Ei UBHle)priyir£iohe wek@hali®to écﬁmﬁdgﬁ_ﬁ s&EtdngDn‘htm"bM ;?arlslbmpf:megoym_rh
t hs. . tl t - .
s gl uf i on ﬁggdu@ﬁ[o?ggr%goﬁrg{’}% Yéeearxseure(f‘ and sub%erauerrlt?y the scﬁ@nsir? Was Rva?l?ed"ﬁtv'za% €
-43- 5 Thispwcghss ods rdpeited untibstablerespor3edweeabtdined. 5% CJ err] . The
preparatio |l - | . 2. OF ans
was obt ai nrﬁ' b $fundy {Pﬁteté?sg?%npgéueﬂdi %%sadmn/lenruéw%ggg lﬂfeo&g%ﬁts’%&rl ?{:k? lh\%%?ﬁéugéurcg{ onin
( 3x10[ er r Jof the prefavationewpomeasuresl. This constrictivedgspanssisekpressedias aiperogatage

vas T epeat %ﬂﬁé‘*‘e ?%f"‘?‘é@%ﬁ‘é%&%? A . " bsequently the
Lest - compo i HRa YA PUrPBRER oA Sine 25 HH9 FaRetmHen SOMaET F 6o on

of the 1pr epampblAdcaizes 5098 oF fiREondthtveiRESdnsé 6btaifed WIERA6nihS SaMPT essed as
a percenta of the r onse to serotopnin.as neasured previously.

The ED| err%Vﬁycfmeé'm@ﬁ?&%?mﬂ“ﬁ@tg@f"%ﬂ@?“%\‘é”?ﬂ?&m@&gcentration at.

which a test 10 conpound causes 50% of the constrictive response obtai ned

10,515t e s AR b SSMTE BTACE MR SXPSTL S "

conpounds of fornmula (1) are presented.” 15 Table 6 Co. No.
ED[lgrr]BE gl}ra]:]: 6 3 1.46.10[err] 5
Co. No. EDsp (M)
3 1.46-10°7
5 5.15:10°7
13 4.22:10-8
18 4.90-10-8
46 1.00-10-6
48 3.06-10°7 !
56 1.87-10°7
57 5.42-10-7
62 3.17-10-8
63 1.21-10°7
64 8.97-10-8
65 2.21-10-7
66 6.56-10"7
67 1.77-10-8
68 3.33-10-8
70 6.37-109
72 2.34-10-8
73 3.46:10-9
76 9.19-10-9
78 3.54-10-8




RORARROWRNRARE

.10[ er
.10[ ery
.10[ ery
.10[ erf}
.10[ erf
.10[ erf|
.10[ er}
.10[ er¢f
.10[ ery
.10[ ery
.10[ er

4.22.10[err] 18
1.00. 10[ err] 48
1.87.10[err] 57
3.17.10[err] -44- 63
8.97.10[err] 65
6. 56. 10[ err] 67
. 33. Jorerri 70
Co. No, 34]10[ erljﬂ?so M) 73
O 19 T0{®err] 78
820 NG. 1.]76'10'8ED[ er L] (M
] 84 841.33.10-8 1.33.
] 87 ) 8. 87.
] %6 goft-1610°8 7.94.
] 87 978.87-10-8 9. 76.
] 9 109 4.22.
] 88 1?71'02 10 1. 67
] 89 11%494-10-8 9.56
] 95 11617.10-8 6. 82
] 1%8817 10 g 3.36
] 97 1576107 8. 10
[ ] 98 3.42-10-8
99 4,22-10-8
106 3.90-10-8
111 1.67-10-8
' 113 1.63-10-8 -
114 9.56-10-8
115 4.51-10-8
116 6.82-10-8
129 4.44-10-7
130 3.36-10-8
133 5.27-10-8
136 8.10-10-7
139 1.50-10-7
148 4.95-107
149 9.92-10-8
150 4.69-10-8
151 2.71-10-8
152 5.60-10-8
153 2.18-10-8

D. Composition examples

“Active ingredient” (A.L.) as used throughout these examples relates to a compound of
formula (I), a pharmaceutically acceptable acid addition salt or a stereochemically

isomeric form thereof.

Example 24 : ORAL DROPS
500 Grams of the A.IL was dissolved in 0.5 I of 2-hydroxypropanoic acid and 1.5 1 of

the polyethylene glycol at 60~80°C. After cooling to 30~40°C there were added 351 of

10[ err]
10[ err]
10[ err]
10[ err]
10[ err]
.10[ err]

.10[err]

.10[ err]
.10[ err]
.10[ err]

4.90. 10[ err]
3.06.10[err]
5.42.10[ err]
1.21.10[err]

2.21.10[err]
1.77.10[err]
6.37.10[err]
3.46.10[err]
3.54.10[err]
82
86
88
95
98
106
113
115
129
133
-139



148 4.95.10[ err] 149 9.92.10[ err]

150 4.69. 10[ err] 151 2.71.10[err]
152 5.60. 10[ err] 153 2.18.10[ err]
D. Conposition exanpl es "Active ingrgslient” (A l.) as used throughout
t hese exanples relates to a conpound of formula (1), a pharnaceutically

acceptable acid addition salt or a stereochemcally 5 I soneric form

th f. | 24: ORAL DROPS f th . .
i ssol ved | FPUTASIEhe Flygalispeltispinip avesisEmag PalLtpn dhere pragpdted a dfion of
pol yet hyl enh75§l gramls ofsodhfin8adcAmid fa 2.8 bepurificdl wagr ami veliilelstireng !h@tdweme vver e

added 35 1
pol yet hyl ene 251 ot 0608 flavorand pelzethylons glyeelas fa g volume of 30 L Prowdmg added
a sol ution aﬁor drop salnion gompxsing 16 agg/miroSAdc Ahe rmsultmgzsomtmn ovasilledinted

wat er ang V‘é?inh?]c%‘q{a{d&g there were added 2.5 1 of cocoa flavor and
pol yet hyl ene gl yco s. to a volunme of 501, providing an aral drop
sol ution C%ﬂ%’_ﬂw&"" The resultlng soI ution was fiIIed
into I'tabl e contai ners npl e_25: UTI ON

G ans of ahmmwgamz‘amaqd bs&w of prop %&ﬁlfoat e
were dismn:ld\mdllom béilin@pufified Wagr.Tur3 Ifdeﬁlis\Q@Iuﬁbancfbéiéso@\fcdtfﬁmSlO

2ci d and t rERBSPL 2o payhbtagpdeinacid pill ety ALy of B AL A I ' ©
conbi neld wi stolluttolnewase:mmbmadgmﬂmhb rarhaihing pacrofithe foahert sobmioaradd 121
L 2. 3 PropafgBldBhariitbl dnd 330r SABRLIAIL (KSR Wetd Rl Hcfed UPGIEC! O 10

of ras pber rspdivm sgEchgrinowere dissolvgd @54 of wates and 2anhafrasphaae and 3 of at t er
sol ution %Pﬂg%ﬁkn\% Werd i!ﬁe{i Olmﬁttcr‘éﬁfu%n was comﬁﬁ%d %ﬁﬁlﬁﬁ ?%rﬁxer,t»@ht&

vol ume of ding an oral ‘sol ution co]tr;frl st ng 15 active
i ngredi ent Wp&ya Qﬁo@rﬁ‘ml“‘(ls of29 1 prowiding.an,prai spjutien ‘ERWRTFF“\'/E&%“?&Q it in

sui t ablg acnve fifgfddadnit PérSteaspoonful (SEIBMPhecredfiiing MTRidawRas filled in 3QitdBléns Of

the A I. C‘is)%rams sodium lauryl sulfate, 56 granms starch, 56 grans | actose,
0.8 grams RS silicon dioxide, and 1.2 granms nmagnesi um stearate were

vi gor ousl y%%@er The resulting mxture was subsequently
filled int har dened gel atin capsul es, conprising each
20 nmg of t 20 Gramswef thegrleds grams sodium lauryk sulfite S67gramé ktekcBOAG pAnTsARLBIS
0.8 grams colloidal silicon dioxide, and 1.2 grams magnesium stearate were vigorously
20  stirred together. The resulting mixture was subsequently filled into 1000 suitable
hardened gelatin capsules, comprising each 20 mg of the active ingredient.

xample 27 -COATED T
Preparation of ablet core

A mixture of 100 grams of the A.IL, 570 grams lactose and 200 grams starch was mixed

25  well and thereafter humidified with a solution of 5 grams sodium dodecyl sulfate and 10
grams polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture was
sieved, dried and sieved again. Then there was added 100 grams microcrystalline
cellulose and 15 grams hydrogenated vegetable oil. The whole was mixed well and
compressed into tablets, giving 10.000 tablets, each containing 10 mg of the active

30 ingredient. '
Coating
To a solution of 10 grams methyl cellulose in 75 ml of denaturated ethanol there was
added a solution of 5 grams of ethyl cellulose in 150 ml of dichloromethane. Then there
were added 75 ml of dichloromethane arid 2.5 ml 1,2,3-propanetriol. 10 Grams of

35 polyethylene glycol was molten and dissolved in 75 ml of dichloromethane. The latter
solution was added to the former and then there were added 2.5 grams of magnesium



Preparation of tablet core A m xture of 100 granms of the A l.; 570
grans | actose and 200 grans starch was m xed 25 wel | and thereafter

hum dified with a solution of 5 grans sodi um dodecyl sulfate and 10

grams pol yvinyl pyrrolidone in about 206464 of water. The wet powder mixture
was sieved, dried and sieved again. Then there was added 100 grans

m crocrystalline cel lulose and 15 grams hydrogenated vegetable oil.

The whol 10 000
T ar ® SRt N iy pf SRR 30 D balbamed st 10,000
To a sol ut wncmsﬁom@d;hamommomehmg@q tﬁblqtg:oms wgre 88?{8‘? With the,thiis hanol

t here was grans of ethyl cellulose in 150 m of
di chl oromat hane ﬁ%hen i?h Hﬁé?ﬁ};apjtufe added 75 m of dichl oronet hane and

2.5 m 1, 2EZaBple %nqwh@mm% 35 pol yet hyl ene gl ycol was nolten
and dis oI or omret The_ | at L was
Sdded 15t b8 Grammemeti by a0 3 St BByl Fhydropybehdbdtt Wtk |

- 46- disSElveinGRon.5 1 oﬁbanﬁgrwmf fardnjpetiony After mllmg@mm 0°£bthm° of

concentrated co).oyr ._SUS ensuf And:q 55 PA@?} Grashbie
tabl et cor &&T é’ﬁ’élFéHngt ?cﬁ‘urs;‘d'l se% re |n a coatl ng
appar at us. of the A.l. ERreplatictBwvas dadieq TA BN STNpSTALENG and SUPEI"JBC'@F@ withrveater, |

gl Qgg{ \% éb ?o&%@%%@qna@g#]_lzkgf\ﬂﬁb? 96199&'1 c&nﬁﬂﬂﬁ@l YERT BRAY. eQolution was

or |njec£|on After cooling to

about BO[ esteiilizady Bltration (SR )‘EMH@@I S\Mﬁ 4"9 flledip steglecoptaipars, actic aci d,

0. 05 grans prop Iene Ilycol and 4 grans of the A l.. The solution was
%4 e UIREQATIHHES  ppl enent ed with wat er for injection

q s. ad 1| écrgin\glmfn s:miutvbem @@cﬁlﬁﬁbr?(l\a/ll‘llﬂgﬁnmﬂ 3edihytirokybutanddieic soidiini Ion was
steril|ze iltra sterile
cont ai ner szgﬂﬂ eﬁl?'é‘??ﬁlggycfg“&gﬁg@nf E%nt?&ﬂ'.&%@é%nﬁ#xéﬁ%ﬂdg\%s di ssol ved

in a solut (Wli‘tc?§ol 35% @) nps. 2d 300 glaytsrwery malten dofiediec. Fheilattérmixture wagmaxed

pol yet hyl ene 400, es

(Vi oplhl “B8uSyitRe foner sifuch TR il QLhNineloe Wik pRORASORAIR TS |
was m xed fcﬁlpemtutc ofi37+38° Bgo fammiQ0 suppositasies eadhecophining B0 mefabohthg Ak e was -

poured into m)ul ds at a tenperature of 37-38[err]C to form 100
supposi t or Example30 :dN} hE SQLULION of the Al Exanpl e 30:

| NJECTABLE @L QNAI and 1ﬁ9raﬁs@£ylaﬁcdhol W&ﬂa rhiked vadiFandfse@mezoll whsohol

wer e mxed

sesape ivin
sol ution c |‘h$ G‘Og’r‘fﬂ?grﬁ S‘H‘Ft‘%‘ qompﬂ,*sglgs%? rglrpsfvﬁzd?ﬁ }?le zed and
filledagn gkalizddanddiledimsesle containers.




-

<47- Cains T—A—eonpound having the formula [err]

a pharnmaceutic I Id addition salt thereof, or a
st er eochemi cal | T mmmmim mr thereof wherein 10 X is Q
CHerr]

or a direct bbndy s i s hydrogen or (err]alkyl;
R[err] I s hydrogen, (err]alkyl, C[err]al kenyl or CJerr]al kynyl;
Rlerr] is hydrogen or (Jerr]al kyI; or R2 and R3 taken together
forma bi VM radical of forrmula -(CH err])[err]- wherein mis 4 15
or 5; or Rlerr] and Rl err] taken together form a bival ent radical
of formulaj- (CHerr])[err]-, wherein nis
2, 3 or 4 loﬁ%OMd&Lﬁggtp%Wrepresent a bond when R[err] and R err]
t aken t oget her form a bi yal ent r al of formul a - CH=CH CH=,
-CH=CH N=, or RCI—H\I—%O: ,one or two 2 hydr ogen atons can be
repl aced by hai\ Lrgzal kyl oxg/ ’ cyano, am no, nmono-
or di(Cerr]al é( no m)no- ([ err]cycl oal kyl )am no, am nocar bonyl,
Clerr]al kyl oxyc ¥dnt no, C er aI kyl am nocar bonyl am no; Rl err]
i s hydrbgen ok’ C[érr]al kyI Al k[err] is a bivalent
d err] al kanedi yl radical; A is a bivalent radical of fornula:
[err] a pharmacb@ically acccptable acid addition salt thereof, or a stereochemically isomeric form

thereof, wherein

10 X is O, CHj or a direct bond;
R! is hydrogen or Cj-galkyl;
R2 is hydrogen, Ci.galkyl, C3.galkenyl or C3-galkynyl;
¢+ R3 is hydrogen or C}.galkyl; or
R2and R3 taken together form a bivalent radical of formula -(CH2)m- wherein mis 4
15 or$; or
R! and R2 taken together form a bivalent radical of formula -CH=CH- or of formula
-(CH2)p-, wherein nis 2, 3 or 4; or
R3 may represent a bond when R and R2 taken together form a bivalent radical of
formula -CH=CH-CH=, -CH=CH-N=, or -CH=N-CH=, wherein one or two
20 hydrogen atoms can be replaced by halo, Ci.galkyl, Cj-galkyloxy, cyano, amino,
mono- or di(Cj.galkyl)amino, mono- or di(C3.gcycloalkyl)amino, aminocarbonyl, _
C1.-g¢alkyloxycarbonylamino, C;.galkylaminocarbonylamino; !
R4 is hydrogen or Cj.galkyl;
Alk! is a bivalent Cj.3alkanediyl radical;

25 A is a bivalent radical of formula :
—N—A?*~-N— (a),
RS RS
—N >
\__/\(Cﬂg)p—l:I— (b),

R6



wherer n each Rler+t+—+s—hydrogen or (err]al kyl; 5 ~ Wherein each

Rerr] is hy IkyI Al k[err] is (Jerr]al kanedi yl
or C[err]cy Wml lﬁ and each pis 0, 1 or 2;
Rl err] aac deperrdent |y are#8rydrogen, halo, {err]alkyl,

d err] aI kenyI Clerr]al kynyl, hydroxy, (err]alkyl oxy,

cyano, am noC[ err]al kyl, car boxyl 10 d err]al kyl oxycar bonyl ,
nitro, am no, am nocarb C[ err] al kyl car bonyl am no, or
nono- or di (Cer régl K (c), provided that [2-[(2,3-dihydro-

1 , 4- benzodi oxin- %e ]am no] et hyl guanidine is excl uded.

15 2. A conpoundriaccording to claim1, wherein Alk[err] is CHerr].
3. A conmpound according to claim1, wherein Xis CHerr] and wherein
Rlerr] and R err] each i ndependent|y are hydrogen, hal o,

Clerr]alkyl, er&fﬂﬁ:xy, hydr oxy, .cyano, nitro,

am no(f err] aI Kyl Lhalkyl cargynyd ami no. 20 4. A conpound
according to claim r 3 ére n Ais abrvalent radical of forrmula (a),
wherein R6 is hydyo B’ A conpound according to claim4, wherein
t he compound is N—[%%Fz}? hy Q- 2H 1- . benzopyr an- 2-yl ) met hyI] N -(1
456tetrahydrcRZ pyrrrb disyl) -1, 3- propanedi ani ne, a

st er eochen caI I y i someric formthereof, or a pharmaceutically acceptable

acid 5’&19@&?13% hg, xfrorCh.aalk 16 A conposition conprising a

pharnaceutrcall acce er a an active 30 I ngredi ent an
ef fecti Ve vasodd?mlﬂmh lsmpﬂgrcmaibyﬂpound of formula (1) as '

clainmed in any gk2 gl I%rC _evcloalkanedi - 49- 7. A process
of preparing a cgg@y{gﬁon as arsr'{e%l ?n é] alP'm 6 characterized in that a

t her apeuti cal | R eﬂ'h?unt of a conmpound as defined in any of clains
1to5is s R7andRBichéingbpendentBardhidiroge Malo)es QulikiyE Tl gali@agiept abl e
carrier. Cs-galkynyl, hydroxy, Cj.salkyloxy, cyano, aminoC].galkyl, carboxyl,
10 Ci-ealkyloxycarbonyl, nitro, amino, aminocarbonyl, Cj.galkylcarbonylamino,
or mono- or di(C;.galkyl)amino;
provided that [2-[(2,3-dihydro-1,4-benzodioxin-2-yl)methyl]amino]ethy! guanidine is
excluded.

15 2. A compound according to claim 1, wherein Alk! is CH,.
3. A compound according to claim 1, wherein X is CHz and wherein R7 and R8 each

independently are hydrogen, halo, Cj.galkyl, C;.galkyloxy, hydroxy, cyano, nitro,
aminoCj.galkyl, amino, C;.galkylcarbonylamino.

i

20
4. A compound according to claim 2 or 3 wherein A is a bivalent radical of formula (a),

wherein RS is hydrogen.

5. A compound according to claim 4, wherein the compound is N-[(3,4-dihydro-2H-1-
25 benzopyran-2-yl)methyl}-N'-(1,4,5,6-tetrahydro-2-pyrimidinyl)- 1,3-propanediamine,
a stereochemically isomeric form thereof, or a pharmaceutically acceptable acid
addition salt thereof.

6. A composition comprising a pharmaceutically acceptable carrier and as an active
30 ingredient an effective vasoconstricting amount of a compound of formula (I) as
claimed in any of claims 1 to 5.



5 8. A compound—as—talredin any of clains 1 to 5 for use as a medi ci ne.

9. An |nterrre (I X-a) [err] 10 t he pharnaceutically
accept abl e acf m Hﬂ@“lﬂ t hereof, and the stereochemcally
i someric forns rao N -48-is O CHerr] or a direct bond,
Rlerr] is hydrogen, (er]ralkyl, C[err]al kenyl or C[err]al kynyl;

Rlerr] is hydrogen or (Jerr]al kyI or Rlerr] and R err] nay be taken
together tqg, fmli%c'ésg)d,f\ﬁéﬁ%ga | caI of 3 r.nul a - .CH|'§eE r l % ! er ri! nthat a

wherein mis or
A k[err] is athﬁ‘i'aP%Ht@ﬁHYEl[fwyatm“mﬂa;dompadmtaddcﬁnedmmyoﬁd%malm5alﬁent
radi cal of fOihEﬂjh&] Abked bl wher ei n
each Rerr] is hydrogen (‘)&F1 é[ rr acuﬁzfa'il]yacccpta t"‘i/é\’/}‘:lnerel n each Rlerr] is
hydrogen of Clerr]al kyl; Al k[err] “is (Jerr]al kanedi yl or

C[ err] cycl @al kaoatiponnd as claimed in any of claims 1 to 5 for use as a medicine.

9. Anintermediate of formula (IX-a)

AN—CN
j/Alk'—A—C/ (IX-a),
l -
10 the pharmaceutically acceptable acid addition salts thereof, and the stereochemically

isomeric forms thereof, wherein

f X is O, CH3 or a direct bond;
R2 is hydrogen, Cj.galkyl, C3.galkenyl or C3.galkynyl;
R3 is hydrogen or Cj.galkyl; or

15 R2and R3 may be taken together to form a bivalent radical of formula -(CH2)m-,

whereinmis4or5;
R4 is hydrogen or Cj.galkyl;
Alk! is a bivalent C;.3alkanediyl radical;
A is a bivalent radical of formula :

20
—N—Alk?~N— (), /
RS RS
/ N— (C),
—N—(CHp); —/
RS
—N l
AN (CHz)p—N— (d), or
R6
—N—(CHp_ [\
RS p\l N— (e);
25

wherein each R3 is hydrogen or Cj4alkyl;
wherein each R6 is hydrogen of Cj.4alkyl;
Alk2 is Cy.15alkanediyl or Cs.7cycloalkanediyl;



and each | s—O0,— T or Z, Rlerr] and R err] each independently are

hydr ogen, haI o, mnmiml mFrr] al kenyl C err]-6al kynyl,
hydr oky, C[err]‘ m am no([ err] al kyl, carboxyl,

d err]al kyl oxycar"rbdnylL Bitto,” amino, ani¥bcarbonyl ,

([ err]al kyl carbonyl am no, or nono- 5 or di (C[err]al kyl)am no.
10. A process for preparing a conpound as clained in claim1 characterized
by . a)]dlua@ﬂisyg@tlld}gta diam ne of fornmula (11) wherein X, A R4,

d def i ned | t of
Rl 2 O TS ST e Seotp ndependapay e masmostmohp, G-k, Sh sl 50T oF
c |) ai mdl ?nd W@N@myn@? d}’yﬂ}o:dys mgmécweyalntaaamngcgtealhyl » Gaghoxyl,
reauctil ve at L n an amno erlval
Rlerr], Rlerr }t I@ﬂyhgxyca% g:\é)opglf Q@%@ﬂ’%’w of frfon®-

approprléte alandﬁf.‘dasalkyl)&mmwla (V) wherein X, Rlerr], Rerr] and
Rl err] are as defined in claim1 and whereinr is 0, 1 or 2 [err]

20 c) N al kyl atlng an amne of formula (M), wth an internediate of

formul a (VI 11)0. A process orpmmmoommunpescl]mmcrq:erciqu Igharacterizediby err] are

as defined in of)aNradylaig dWsksldbf tbRhilh (TPwherein X, A, R4, Fdid R&€arc @2V Ng
droup defined in claim 1, with a reagent of formula (IIT) wherein R1, R2 and R3 are as
10 defined in claim 1 and wherein W! is a reactive leaving group;

R}

RS R N—R! Alk’-—A—c/
DO AR —A~H 4 wi-C7 [ N—Rz
| “N-R? /
/ /\
X
R7

3

(10) (1D )

b) reductively N-alkylating an aminoderivative of formula (VI) wherein A, R], R2
15 and R3 are as defined in claim 1, with an appropriate aldehyde of formula (V)
wherein X, R4, R7 and R8 are as defined in claim 1 and whereinris 0, 1 or 2;

R4
Rs\, 0 9 -,
[— l (CH)—C—H + HA-C \/ ;
2 o
X .
R7

V) | VD

R’ )

20 c) N-alkylating an amine of formula (VI), with an intermediate of formula (VII),
wherein X, Alk!, R4, R7 and R8 are as defined in claim 1 and wherein W2is a

reactive leaving group;



[err] _——————————dj’—d‘e‘benzylatlng an internediate of formula (VIl1)

wherein R err] Rerr], Rerr], Rerr], 5 Rerr] ,
X, Alk[err] Hlﬂlﬂ[m “‘\ | defi ned in claim 1, t hus yi el di ng conpounds
of fornula * err] -51- e) hydrol yzing an
I nter medi ate of forrrula (IX-a) wherein Rlerr], Rerr], Rerr], Rerr],

Rlerr], Rerr], 10 Rerr], X AKk[err] and A are as defined in clai m
1, thus yielding compounds of fornula -b) [err]
f) hydrogenating a conpound of fornula (I- where| n Rerr R[err]
Rerr], X k[err] gad A 15 are q@_ﬂefl ned Rt\lal ¢&"6|an
conpounds o \K Alf-w, +  faergd
converting t cgrpoynds of formula (I)Mgnge each ot er' by 20 functlo:?gl
group transf on/reaction; and, if dgs |red co i N¥“a conpound B
formula (1)RT'nto a*t herapeut i cal | y acti v% non-toxiCc acid addition salt, or
conversel y, mconverting an aci dCéidi tion salt into a fr@p base form
wi th al kali; and/ or "preparing stereochemcally isomeric forns
t her eof .

d) debenzylating an intermediate of formula (VII) wherein R, R2, R3, R4, R6, R7,

5 R8, X, Alk! and Alk2 are as defined in claim 1, thus yielding compounds of formula
(I-a)
N—R!

8 R4
R\, o Alk'—N-Alkz-rlq_c:/ | -
- 6 N—R2
[/;'[x @R & Jo
7 8 —-
R (VI R\, o AIk’—NH——Alkz—N-—-C\/
[‘:I RS N—R2
R7 /\ X R3

(I-a)

e) hydrolyzing an intermediate of formula (IX-a) wherein R1, R2, R3, R4, R6, R,

10 R8, X, Alk! and A are as defined in claim 1, thus yielding compounds of formula
(I-b)
N—CN N—-H
Alk‘-—A-—C/ Alk‘-A-c/
e — e
/ / ;
(IX-a) (I-b)

f) hydrogenating a compound of formula (I-c), wherein R4, R7, R8, X, Alkl and A
15 are as defined in claim 1, thus yielding compounds of formula (I-d)

Alk -A—<\ Alk’—A—</
[/I j/ (1-c) /:[ j/ wy M

and optionally converting the compounds of formula (I) into each other by a

20 functional group transformation reaction; and, if desired, converting a2 compound of
formula (1) into a therapeutically active non-toxic acid addition salt, or conversely,
converting an acid addition salt into a free base form with alkali; and/ or preparing
stereochemically isomeric forms thereof.
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JAB 847
ABSTRACT

[((BENZODIOXAN, BENZOFURAN OR BENZOPYRAN) ALKYLAMINO]
ALKYL SUBSTITUTED GUANIDINES

The present invention is concerned with vasoconstricive [(benzodioxan, benzofuran or
benzopyran)alkylamino]alkyl substituted guanidines having the formula

R}

oy

the pharmaceutically acceptable acid addition salts thereof, and the stereochemically isomeric

" forms thereof, wherein Xis O, CHp or a direct bond; R1 is hydrogen or C.galkyl; R2is

hydrogen, C;.galkyl, C3.salkenyl or C3-galkynyl; R3 is hydrogen or Cj-galkyl; or R2 and R3
may be taken together to form a bivalent radical of formula -(CH2)m-, whereinmis4 or5;
or R1 and R2 taken together may form a bivalent radical of formula -CH=CH- or of formula
-(CH2)p-, wherein n is 2, 3 or 4; or R3 may represent a bond when R and R2 taken together
form a bivalent radical of formula -CH=CH-CH=, -CH=CH-N=, or -CH=N-CH=; R4 is
hydrogen or Cj.¢alkyl;Alk! is a bivalent C}.3alkanediyl radical; A is a bxvalcnt radical of
formula :

“'?"A"?z".“— N Q2 | X/,

RS RS T~ (CH)—N—  —N—(Cy
RS R’
(a) b ©
—N l —N—(CHy), TN\
RG
(d) (e)

wherein each R3 is hydrogen or Cj4alkyl; wherein each RS is hydrogen or C;.4alkyl; Alk?- is
Cy.15alkanediyl or Cs.7cycloalkanediyl; and each p is 0, 1 or 2; provided that [2-[(2,3- -
dihydro-1,4-benzodioxin-2-yl)methylJamino]ethyl gixanidinc is excluded. Pharmaceuticals
which are useful as vasoconstrictors.” Compositions comprising said guanidine derivatives

as active ingredients, processes for preparing said guanidine derivatives and novel N-cyano
guanidine, intermediates; and a use as a medicine are described.
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