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. Descrrptron Freld of Inventron Thrs I'nvention reIates to
c-npounds for controlling hypertension, relieving the synptons associ ated
5 with |rr|table bowel syndronme and controlling diarrhea, which are certain

N-aryl-N -[(1,4,5, 6-tetra- hydropyringdo4222y9) or
(4,5, 6, 7 tebrah dro 1-H 1, 3-di azepin-2-yl )]Jureas, to processes for _
producrng sary trga conpounds and to pharmaceutical conpositions containing
sai d urea cesRYARdsHtioackground of the Invention 10 Irritable bowel

syndrone is a Thisieishiunaslates 1 ortiRiunds)fof eodtroilingZe/Perfbngiom Fdlibwingie syBtisAsdociated
pain, but faMib itsigable; melhewdaqmls @cﬁhsont tiing cifardhpal Whlclhearsywpa-mrmaarvlw -[1..5,6-tetra-
bel i eved th§ ;’a’?c'l’(ema[ﬁ'zﬂ Vihers q}éa drahyge- “‘l?ds,a ¥reas; ¥ pfowessep faspeedyeing gaid -
sensi tivity r8 YrUatRange g 'Tﬁ%"tﬁﬁ\ﬁ/g'f'p??ﬁ'ﬂgse @I"ﬁ"ﬁé?'dﬂgfa CAPRUPTShal gas
and/.or f ecalgadkprobrid dklthe mveRidnrent s whi ch woul d provide relief from the

di sconf ortos aslpisahiectione mmmeuehneymumralwmnzeubmnéln\smyradwmlmlnpafh bWa%dUGG
such synpto "%ﬂﬂé"ﬁlﬂtg %"Qﬂe@# l'mveptosm uif bﬁemmln thefpaip assotiatecwith this sWiideomeis -
present inv m(ﬁgﬁ;ﬁm Wéﬂlﬂ r P°“¥9é “%PY {Bteptinal g3p andiqs fesalimaterial.
hyper t ensi Vgisgrdarhch prddd srfﬂ .ﬁy 5%"? feT ey Vf"ﬁmf“rsral"f’%'b'l‘% |
bowel syndrone and for contro |ng |n ani mal s havi ng sai d syndrone
or in ani naBsefl’-iammraga@lrfarmvhmam respectrvel y. The. conpounds are used by 20
admi ni steri n Tihe Pesggngjinygntiopproyiges go MFMechmahltsrwm!wpe ildtyperteasive agimalsgfor

W, Iwet
t her apeuti c Eé{%\ﬂéﬁ EY#E sr?lqaifqgm hfa u%leel gjﬂes}m vely rcontrollmg diarrhea in ar;rcr‘mtx’ls
phar maceupi eminiv lrﬁal 11 iy utiéilly-ac ﬁ]|§m§ utrQﬁ% wcﬁ:\ag%ﬁl unto
i nvention hmléeorhdilﬁnﬁ(bﬁﬁ‘bhzﬁma tidafy-dcteptable sait thereof : i ?'5 »
30 wherein X iThe Bymgound3 of therptesyntiiefion hate the foftiniy: and n is.0 or 1.
Preferred conpounds are those wherein X and'Y are each C, which is the
nost actijye conpound for the above Het hodsg, i nvB{ vi ng I nt estr nal disorders,
and its pharnmaceuticall y-accep%&p;eNsal ts,j-and W e| n X36is d, and Y is
CH3, and its salts. This inven Asoirechneeed cYnpositions, suitébl e for
use in treating hypertension, wh®xeNn the foreg urea corrpound s in
adm xture _with a pharnmaceutically. acceptable cgfrier. The nost preferred :
corrposrtr’gn contai ns the conpound wherein X and Y are each C, which is thg
nmost acti veywadthih x iDERG T SRGY 4B G SPANN Gha 9% olok § Phar maceut i cal | y-acceptable .
sal.ts. 40 Prdi@red@bmpduhdSsie Hb bsd HfareRDR Wi ¥ Sr8108UH T Svhick % thembs adtil@cdnipdandras e
so-that usefha Iabcaze mlthadkjn\tolvmg irgestibad dlmyerbend llscnlram-aceuocaﬂy scemiabigraitey ardadhemin X
t hat t he %cis +PRd 8 8alte.g) | -acc Re resent ative acid sa

alts
i ncl ude hyd osr 3 for ting hypertension, wherein the- -
e vy “"gfw??%ﬁ% R AT

net hanesul f ﬁwa&aasm Ebmibobd) Siyit sadhermaé&tnalw-efcéﬁthm&:ﬁrts ar n
N (aryl) -+ et r dhy ahtivitiesrof tie dbqvo Sonyoundsaesidiedn the gremiease sathatysefyl acid werdn salts wahe
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et o, "anongiey S L
corrpounds use | n presen 1 nven 1.0n spec | ca y *di'sclosed. An article

by -G H. «®opras, et al., Arzneimttel Forschung Vol .- 28. (1) Suppl enent
8a, ~1435- 1441 090316 Ndarg teﬁ?lyélooﬂmd'aé-vcomomne_r@glvai'sclpsedim98 Ratent No.$3,168,520,

li cqppectipnw i nd no pharmaceutical utility is taught nor areany.
taut Orrer Ic Pﬁmaompogmt:lé uséed 'ae ;;F.‘;f;ent mve:t‘mr gpﬂeg:l ically disclosed.

An article by G. H. Douglas, et al., Arzneimittel Forschung., Vol. 28 (ll) Supplement 8a, 1435--1441
50 (1978) discloses as Compound 109 at p. 1438 {in its tautomenc form) the compound of the formula

H 0CH

.88 _ . < ,)— NH—L-NH '
. o _ N ’

CHgy

50 whrch was disclosed to be active as a gastnc acrd antrsecretory agent The amcle does not teach the antr
hypertensive activity, the activity as an antidiarrheai agent or in relieving the symptoms associated with
irritable bowel syndrome for this 2,6- dlmethylphenyl compound which applicant found to exist.

Prior Art - '
65 The above artlcle by G H. Douglas, et al., Arznermrttel Forschung Vol. 28 () Supplement 8a, 5\




55 S ' ' [err] 60 which was
di sclosed to be actlve as a gastrl c acid ant| secretory agent. The article @

does not teach the ant| - hypertensive acig ﬁe activity as an

anti di arr heal in relieving thes r@toms associated with irritable _
bowgl “syndrone’ g_@ $ th?@;@p?ﬁ’éi'hﬂsﬁﬂféﬁw BWPHENHO Attt AfP8alirplts tautemetio dovah) the
to exist. Prior & 8bove article by G H. Dougl as, et al. '
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0O at p. 1438 (inits.
Hohi ch was di scl osed

Arznelwltte/ Forschung , Vol. 28 (11) ;.Suppl

1435- 1441 (1878) erroneously di scl s ‘Cgprpoun
t aut omeri c forn) the conmpound of the f,)-r-ml-lr«ac-n[
to ‘be ‘active as a gastric acid anti et ory ‘agent he articl e does not

't each the anti - hypertenslve activity, the actlcr-t3 y as an anti-diarrhea

‘fagent or in relieving.the syrrptoms associated with irritable bowel syndronme
‘for this 2,6- drvrhl,ﬂ!‘ ‘gl ee?rzgaaﬁqagqmic@?:je ﬁgqrqtggnpgqhbﬂjhﬁfrﬂq!p@ms gqtteaqtht@: an:;;- _
‘col ums_headed mgﬂrt@l Is nr%mim?hen ? urjt'm?% p%ﬂg‘ :&j:gtae "
wer e transposed § ;E ? APsProneously
t heﬁn di scl ossxd IdaBm SEti"tﬁﬁnFéS whﬂl@waﬂﬁ é?.‘tsl 90 msesrwamdwme it
t he;;Chem Abst rvasmeped\lolthe @em. ABTrastd-yoingd, aﬁ7a-ﬁa®mutamﬂegan®givea aClhemn Abstracts Registry
Abstracts Regi dumpemunber . Met hod of Preparation 20 The

phar macol ogi Cal/llré[h %(;L%: m,aryl N -(1,4,5,6-tetrahydropyrimnm dine-2-yl)urea
cohpounds ar g preﬂﬁrg alﬁmugﬁil 1N4.nry5N5(’l a8 lel gl nﬁ:WHdmanyD@reJ‘QomdeEhare
has .the struct Lﬁ@are{i&bdﬁZ- -4 8,6 BtraHyd@pyrintidiRe- KO, WHdrEs (hRstrdcturdzvans and .
J. Brown, J. Chem Soc. 4039 (1962) prepar ed according to the follow ng
reaction schene: 30 [err] (1) (a) 40 [ j HX.56 . wherein-Ar Is

[err] and X 53nd Y are as defined above. {so )—Nﬂg'rlecqohar macol ogixal | y usef ul
N-aryl-N -(4,5,6,7-tetrahydro-1H 1, 3-di n-2-yl)urea conpounds are
pr_epared from2-amno-4,5,6, 7-tetrahydro-1H 1, 3-di azepi ne 11, which has ‘the

structure: 65 23nd which is a known compound (R. F. Evans and D. J. Brown, J. Chem. Soc, 4039 {1962) prepared -
. according to the following reaction scheme: :

30 . . :
'_ : NH, | _E _ 4
. +  NH, —NHZ-HCl .___.., < ,)—NHZ-HCI + 'zrsu-r3
35
NHy :
' ' base : soivent / ] '
(M) ———= (1l) (a) free base + ANCO————s{ P NH=C—NHAr -
~ solvent ' .
S w TN o
. . oy . : . .
HX
w . . ' . N
' , . Acid addition salts of (1)
x . o . ..
&6 wherein Ar is )., and X and Y are as defined above. -
Y
60 The pharmacologrcally useful N-aryl-N'- (4 5 6,7-tetrahydro-1H-1 3-diazepin-2- yl)urea compounds are

prepared from 2-amino-4,5,6 7-tetrahydro-1H-1 3-d|azepme il, which has the structure:
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01 042 279 (11) (b) and V\:hl ch is a known conpound. H

H 10 [err] 15 NaOH, solvent 20 [err] 25 AC|d addition salts of (I) 30
wherein Ar is as defined above.

/| The free base formof 11 can be germmmczw treating a stirred

suspension of "I'l HCl in solvents such as CH2Cl 2- (et hyl ene chl ori de),
tetrahydrofuran and di oxane with stro Yases such as aqueous NaOH (50%
and cowrgentrated. KOH, NaOH (50% bei: eferred. The resulting(4dl(@ion of

free base 11 is dried over a 35 suit Ie& ryifig  agent such as [err] or
[err]. The g¢ried solutions may either Be used as such for.reactions with
aryl isocyapatssintids QlvAksmpdurguct s | or the extraction solvent may be
evaporated in vacuo and the residual free base Il taken up in a different
organi c solvent, e.g. DVF or DVBO, sal dysol utions of 11 then being treated

with an aﬂpro’prl NI socyanat ey |1 aff ord the freeyfsen |Qduct;ﬁNé
Although t he ree[ctl;.)n-ssné «Hl 1 =it I n»c_lmazq-arrl ed._nut_.mﬁ—eqwmg%r -
mounts of reactatN, usual | yMeOt oi'sQLRNetric 40 eRkcdN®, Ef¥heral |y, of from.
.25-1.0 nole of free base 11 to that oKnaunyi isocyanate Il is enployed in
rder tominimze undesired side reactions, such as formation of bils-aryl
|socyanate adducts with 11. Tenperature for t hose reactlonsN
qnveniently range from-20 to 70[err]. The products 1, obts%ugg‘d [
ase form. may conveniently be purifiedty dissolving.in an organi

ol vent, zpnmi sm ble with H2Qeivesch a@gz {lvashi ng with H20 to renpve

free

xcess 11, iflbhyt AHGwed By T2t al i owofNH=GN6WY t he sol vent by (¢ §Phg,
fliltration 46 fromdrying agent, -and Nent (Pemoval . Al ternat ively, the
rleactions of 11 free base with Il may be carfied out by adding a solution
f 11 HCl,gin DMF or DMSO to a stirred suspens|ofaxof a stoichionetric anount
f an al kali netal hydride such as LiH or Na Li H being preferred, which
florms 11 free base, the corresponding al kali fyretal chloride, and H2 gas.
he t hus obtained solution of free b 11 .(th resence of the-netal
hi'oride goes not interfere with theaéscgd esdélo'g%aéjgﬁ%' (?gact ion) is treated

ith an app(" Hoihak & 28 i atfve@ryl- isocyanate I11. Wen the reaction is

0 er| ete, Uthle @8e Ndsé forehidfll Qb bk Gétrelded by triatify & Stfrfad 3U8RLH3I0H of EACISESbivents such asl
recipitati omcqf(mahweie cl¥ioxddb)) tdtrahydeoicran sel\dpzar@with sinongdedee slich is aguesis NaOH (50%) -

iltration PM"%?M@%K‘P%@PQH G b#msswrafe@edr TheS&#“B'"B solytipniof fes ‘29&%'&'3#69 dRvendy

le.d nt O. ¢ KC s for
AR =t oy ol lenedl w%:,,g;r okt
dhr omat 0gr ARk the keSiaaul irsh Kase it @ ken b ff Sht SgBAIEE moiufao Jaen
rt. A furt hﬁﬁ bEH§ Itrfaatscamtmaa 5,5;rdsﬁe#a QsheyaRyte IEtoLSFRE e Gree 85se ChrGduers Ut AlBughithe
i | ut e aqueocmaeioas ol withullimagibe feiistied ony svith pauiholar ahun{sef re]at;tarmBusL@rlv § etpichiometric
fliltrati o P’F%%%Pﬂ allyred frem 9126=40 T'Wrgl?ﬁ’@lbé%e tp 614 ‘Hmb'sﬁ % ‘F'P'2 'wdwtq h

alta :

‘dui t abl e | ng}l E{ g?féfldeg@vgﬁ m tg@@f ture
ar bonat es, mq di ﬁlﬁrgm& w%ﬁt, ible with- Hzo such as CH,Cl,,

orm,
washing with H,0 to remove excess ll, if any, fol|owed by lsolatlon of | from the solvent by drying, filtration
45 from dtying agent, and solvent removal.

Alternatively, the reactions of Il free base with il may be carried out by adding a solution of Il HCl in
DMF or DMSO to a stirred suspension of a stoichiometric amount of an alkali metal hydride such as LiHor .
NaH, LiH being preferred, which forms Il free base, the corresponding alkali metal chioride, and H, gas.

The thus obtained solution of free base il {the presence of the metal chloride does not interfere with the -

50 subsequent reaction) is treated with an appropriate amount of aryl isocyanate {ll. When the reaction is
‘complete, dilution with HzO or ice-H,0, in excess amounts, causes precipitation of crude product | and
leaves any unreacted |l in solution. Filtration then allows isolation of crude |.

Said |, in free base form, may be further purified, if necessary, for instance by recrystalhzatlon or
chromatographic techniques, according to standard techniques known in the art. A further purification -

s5 method may be used such as dissolution in dilute aqueous acid, such as HCI, most preferred, H,S0,, HBr or

HNO;, filtration from any undissolved impurities, followed by neutralization with suitable inorganic bases,

- .such as sodium and potassium bicarbonates and carbonates, dilute alkali metal hydroxides such as NaOH

or KOH, and organic bases such as triethylamine or diisopropylethylamine, which causes precipitation of |

_free base. The thus-obtained free base | may then be purified, by for instance recrystallization, as described

60 above, or may be converted to a suitable pharmaceutically-acceptable sait form of { which also may be
purified by recrystallization or precipitation techniques well known in the art.

Said pharmaceutically-acceptable sait forms of | are generally comprised of | in combination with
suitable mineral acids such as HCI (most preferred), HBr, H,50,, H;PO,, and strong organic acids such as
banzenesulfonic, p-toluenesulfonic, 1- and 2-naphthalenesulfonic, ethanedisulfonic or methane- and

65 ethanesulfonic; methyisulfonic being the most preferred. Although saits of | with weaker acids, such as
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“and organic bases such as triethylam ne or diisopropylethylan ne
whi,ch:: causes precipitation of | free base. The thus-obtained free base
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‘or di ssol uti ofgn &rﬂm %@n&ﬁqndnlptemvﬁrderﬁﬁﬂo s irritable bowel
" necessari l ys pd’aeﬁhlb Qxdé@s%/eg ;slslc r% en mrb?f tﬁ’% g el gmmwbatm g s;npg:vnes

formul ati ons rnnwl ar a; they remain's WBPh Y e Prseenen,ofiiftestidallggs ératror fecal
- instance s re ﬁ” ﬁ'tqtesh Rbaak!)e{i(/0,5,6-téfanfied gy BmiaRL20n 3, e

phar maceut i c k 3” A e ofthe pragsntingention mpswrﬁg‘ndw&sﬂ% "i'lyré and
“forms of | zﬁl‘(ﬁma il m%‘g‘:&g’l’ & Wiihout 87 AfcAMPANY g drtcesssenin hearDlaka TRS ful

H20 and cert agenerajlvgbﬁg QurS@inY AR b gent : n% as gﬁ’t rate, Hutch |¢qumg;éf|hbarf rafeliRd,
may exist in ’BW@W&Q Ottdmtemruemé?a’w r;&heé mﬁ?ﬁ. sf:fﬁﬂ” Bhay d‘c'tefmg it eather
various hydrg 'g 3 Mﬂpésfeﬂfamdh'cmomwnd@o s@§s€§5th od HEY LS Rl Sﬁrmﬁzz |

the to scogge "ore £ ¥p7"r"|05é‘1‘?tt?sbhefe"l'¢f@r described,
N-aryl - N -[ (1, 4rdeehr-dnsh |n 2
(4,5,86, 7 t et rheehyfdu: On thisltbst), ,r,,@%,g,{, ,%yzf-f rj/%an @H}rﬁ?f@ff@ts dnhagenal pragsie
i nvention haé’é’"lﬁ‘é@hdlf m&ma dtaﬂfldJ Ra@%r :ﬁ \“fg ﬁ{%ﬂuﬁ@*w""’” s
provi de re oftiserotiy| arteonis @olhteaamnyahrailamdl ‘mett '
di sorders dt e b 'aff ff!:g: ‘“§ neck atthe levieh e‘tldussawdﬁxmmas a«&néfdgt 3&
by abdomi naI ccpnabd%d rélaa‘;,g mv 2 'lef)‘ﬂet rﬂ!?dlarkll;eps maimad Trhe bt CanAlfia_ .s
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e

i nt.esti nal, ga%!'t%@iﬂm) ifieter. Tlmadi—teraﬂ essu f‘éﬂﬁ.:.’,fﬁéag? ;4r Y e
phenyl ) - N2 Bgfadtsé:? "mada'“a'ﬁhwe)tensﬂé agent if the mean o' 24 hours. A
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general | y accofps mhtst Fieh INVITBBIG apee D Shtvnda Zabld In heart rate
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~increase in E‘ﬂ gngficial a'l!ﬂ!?tlpeﬁammqmgy ot ah&ﬁetde&uaabﬁ tﬁﬁnyno R.O
duration. An agﬁgﬂo Wnﬁ@oﬂ KL ant %pertenm ve effect W|thout I'n rea‘gfra
but rather nsimmistdring ﬁguﬂéct&#p eé%é"‘ﬁg,em ﬁrheefF'af?'éfeaﬁ"y hypectensice (WgMBlbaliRi&guraidyt

~usef ul fof’ l?eﬂédumlttaéd phén R ALK 1105 eﬂef'FFve relutiegdmduet of
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Screen - Thi s tHaShershf %‘B a'fceﬁ“!’@ftioes:mgmm Hosagd form ad deRdrBadblidy

heart rat®. milfigror tes500 eﬁiﬁgrarﬁ i Zﬂr%?é "%ﬁ?a!m A teramenusal f’°’“ !
‘hypert ensi vé&tpbydeo- [H‘:F-Rldlaéﬂmwmﬁe omga nd rS d 'F;’é 'S’i"é Vé!nr @66t7 c
cann ul a. Rag g‘ %r" thH@pan subjdcte,itiiely map alsdbthip ' &?%tle am s

erally wi e range of from 0.5 to0 100 mg/kg of bodv welght _ unts are:
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Iy

‘flurane) The left carotid artery is isolated and cannulated. The tip of
_the cannula is advanced to the aorta 30 and the .cannula is exteriorizg

behi nd the neck at the level of the scapula. ‘Animals are placed in

.individual cases and allowed to rec@&42 Rf% the anesthetic and are kég

iunrestrained. The arterial cannula is connected to a pressure transducer

twhich is attached to a recorder. Heart rate is determned fromthe arteri al

'-pres&cfre recording. The test conpounds are administered either orally

(p.0.) by gavage or by intra- peritoneal (i.p.) injection. The arterial

pressure and heart rate are .nonitored for a mnimum of 24 hours. A 35 test

compound is considered to be active as an antihypertensive agent if the

mean arterial pressure (MAP) indicates afall of >20 nmbar (>15 nmof Hg.).

Each ani mal serves as his trol. The results of this tept enploying

at Ieast 3 rats .per dose | r each conpound and performefl wth-

N-aryl-N -(l,4,5,6-tetrahy r o Wi 27VL) ) HieaGpmpyngds..afe shown in

| Tabl e 1 The results seen ifn e PN AMd 1B~ ShoW <t h@t“‘l\l-"(s'uasti-tut ed

phenyl) N-[(1,4,5 6-tetra ydDO‘ O pyrimdin-2-yl) or

pi n-2-yl)]urea conpounds andjtheir salts

possess not only: the benef|C|aI nti hypertensive property but}al so the

! desirable property of maintfai &y or lowering heart rate. Thejconpounds of

I the present invention aregusef\& % of 22 ey & No2hypery ergs;eorb(_h gh bl ood

! pressure) by adm nisteri nﬁ to e 0isT T Wee@ ™of MtTedi ey

t her apeutical | y- effectiveZ yper§ nsion reduci ng ‘amount of 45 a.

i , 6-tetrahydropyrinmdin-2-yl){or-

pi n-2- yl)]urea conpound of Formula | or

aI_L as acti ve _ageni. The agt|ve agents may
“l,-n.th a ts*her'glonafter set :

mgtnr—at:u m%\g e ~e bhar maceut i cal

 conpositiors in unit dosag &9%1‘3&4 bedm % pbl e ranges

- for carryi out the treat . oadm»nlawabl nmarad:Ly or ! '

: parenteral 1§ from1l 50 mlfli gr% h?to"fébﬁ T I'Té?r affs! of'“gal?i‘?N (subst| t ut ed

' (4,5,6, 7-t et rahydro- 1- W1, 34 diaz
~its phar rrad.%utlcally accept able

‘forth. ‘A preferred met hod

 phenyl ) - %1456tetr_a ydropyri m din-2-y) or (4,5,6,7- )
_ tetrahyd‘Fo H 1, 3-di azepi n-2-yl JJurea conpound in dosage uni{ form While
- the t herd QIJ§ Cc conpounds are_rm‘tt useful for human subjects, [they may al so.
- be errpl or- ot her -manmal s. ﬂnarable,am)unts are géhergllyfwithin the =
range ofFfr@m 0.5 to 100 nmg/ kg of body wei ght. 55 760 ¢ D 042 27§9
[err] 052 279 [err] | . oo 8
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0 042 279 Definition of "irritable bowel syndrome"- this condition,
is al sg-known as irritable colon. spastlc col on or nucous colitis, is
clinical di sorder characterized by eit hero @q ﬁ%a consti pation, ipl?
associ ati on with abdoninal- di sconfort, but out denonstrabl e struct

bowel -di sease. It is classified as a functional bowel disease. In practice,
it is.one of the major digestive disorders and is a |eading cause of 5 _
abs nI”ejsn1fron1mork and a reason for physician office visits. In nodern -
usagé:m"irrltable bowel syndronme" is the preferred termfor this condition.

" Pat'hophysi ol dgy - Al though the etiology is unknown, recent studies have

i - elucidated characteristics of the pathophysi ol ogy of this condition. _

i Ateration of colonic notility hag beenysuggested as a mechani sm of, this

‘ ~syndrome. This is characterized by ag ifpcreased basal activity, as
a sensitivity to exogenous to or ndagg ous stimuli. Since the sy
‘many -tinmes are brought on by eati HJRF&&&EeWEOQMIa%dRaaF:
chol ecystokinin, which is release fs&hlthé smal | iAtestine after
partially responsible. Electrical reEordings fromthe human col on
shown.that there is a difference ifn thejcharacteristic slow wave frlequency
in patients with irritable bowel gyndroge. Patients with irritable foowel

syndrone have a | ower pain thresh Id-Et-g) d,g,st,\e‘pt iPg fhan rgpl. o
they are nuch nore sensitive to the &g{engivh CAUs@d: bg wnorHal unts of
-gas or fecal contents present .ingthe<gpllon.” If. the sensitivity to o
di stention can be reduced, the pgdiin as3¢ciated with irritable bowelf - -
-syndrone necessarily will be re Hdéed. lfritable bowel syndronme appgars to
- .be unique to manwand no naturall y{joccurfding disease simlar to irriftable

bowel syndrome h&s been di scovere in@ i8-8~ lOFOLASr ,.t‘@ tegt L£@npounds
for possible actfvity 20 . in this s$a¢33 i@({ﬂat‘hep@sl égi%d °-d -
‘characteristics 8f t he di sease nu t"-g glgedg Q‘Sngam -
experinents to t@st such conpound &S e d“t‘ést“';de'svrl d bel ow -
has been devel opg®to test for th of f@ t*{'qem! ﬁqf%mspw (?;51 gﬁrnst one,
conponent of thi g3 sease state, fhat ©of response of the colon to
di stention, | cB<oul d produce abdom nal pain. A though ne way. of
produci ng an lupc[uésed sensitivity to dijstention of the bowel has Peen:
found in the ugds " stinulation by a gr¢agjer than nermak 25 distending
force is util eQEA drug interfering ?1 this resﬁonsé’to di stentlon may
be: of “use in heltta eat ment  of |rr|tabléé bpwel Sy'pdrq'ne F;f |t'-ha% ther

racteristics Wm ch couPg provide e cy. Tig as$ be t"l can
al'so be used to Bval uate Bntidiarrheal
duci ng consti @ation iniman are effec
wat k by mechani s whi ch- ﬁo not fulfill
"which both decre&ses the gesponse to di
Motor. activity. One exanple is that of,
) ctive in the glass bedtest bu_t’l<
- intestine and are BT juseful inirri
del s should, therefore, 3be used to co
s4any corrpound as an antil irritable b
4ity of conpounds- eff zC®Bve in the gl
5 indicator of effectiveness for th
ri table bowel syndronmeN-s/the "cast ¢
Aldescription of this test is given in ds
which there is claimed anti-irritable b act |{‘y| ti acﬁ’ aré’ adtj'vd 2
ag,al nst castor oil diarrhea, the effecti \w dose%, cokr el mg.wveﬁ Z,«%B
tHose -which are effective in the glass pead test. Since there is n del
f@r the constl pati on phase of this conditi on, the regul arizing action of a

i vity.® Al Bhouéh t & uds
ive in the glass bead test,} many
the characteristics of an gdgent
tention and effects abnorngl 30
agcotic anabgesqcs whi ch arfe
& ease the phasic n&t or °act|§ity [¢
tabl e bowel syndrome. O her] Best
firmor further define the julilit
wel agent. One test to confliEmt
ass bead test, whiclE nay be _,@sed&,

di arrhea state roq-ucei by -]
Gl diarghefte £ o Ba
rﬁa) Th&aseb‘l“es f er

t accord_i_ng to the invention

QD D <

wn
* Compounds no




40 conpound cannot be examined. However, since, constipation in irritabl
bowel syndrone is often secondary to diarrhea, one would expect that t
prevention of diarrhea should alleviate the consti pati on phase. The d 4
Bead Test: The extent to which a congyp l?effectlve in providing rel
fromthe synptons associated with irrita syndronme may be
deterji.ned b Daf”l't@QtOfI “Writohie bbwed syt dm”bem; donditich, whiske fst aisd knmvm a$ freitable cblom)
and t¥e | afSEstE Colen. ei% éﬁgl :;fs@oé;rat,‘i“ 'FP'& Eﬂ“s%‘ng Bf eithprediag ﬁ@g Eg’
Conpounds Vgg ﬂhlcl"i’d’nglb% ésg% procti f{é \%&P%f& "%‘gg[r an fng js
of the cel bé}‘\tééﬁl'n fréhe | v&ﬁ&aﬁ £ réaseH o'ilpﬁﬂsn rnl @3ge, |“Srifablb lbb&
-out with edrahtﬂ in theprefered frerthBerhis gonaitien.nody wei ght usi ng groups of five
mce for ea mvmé@w@weetwmw wmwrarecmme@w mse‘ugttﬂt@@hedctér@vcs
al rrpg phaendior. 'Q'aﬂ?ﬂﬁng‘fﬁzgmt'w SLErn Rpg’z@g:::;
adni ni st g Cotis wnua éf e ilayfbto Yehdslat ‘ﬁﬁﬁ, lated
wei-ght . Th&h&@l‘n’ﬂlé’c@itol@f ) WARh isQ6i18ds¥®frérh Qre\é i rketin eﬁﬁrﬂg |§S§1’€|al s &ﬁﬁaex used
for both oral Elgettical ratcorapes lfrbmmaalhuammonshmt al@nshoWh ahatl thee as @ diftesdnedl irDthe

hour bef or &her aﬁ!’ls Ua‘teﬁtgq'i!;'l?s\t '"@F drri blz?qwﬂmg'lq'\;vm pri or 10 gI ass
gﬁgdhlerzq tt"l Ch Bima ‘yt I tl?‘gg;tl% nOl’ ?&%Ufﬁ ﬂ?ga@satjﬁc conmsgi)res

gl ass bead swﬁdr&nmdcéssim Qms'oelrduuebdaneter i's p05| t i oned at the rectum and
using a pi nchIr blabttwed)synvlmm agpdalsitrbe amiguefto mah iamyer natdrilly-ob@erthgidisegse Sindldr to
into the réi‘,'f 'Hly?sae d&é@'evaéu' @fmass mqrqerwéeseﬁ%"nonwufqmeaséﬂe qmw'h

| has been® @éﬂmg s‘ R Hhon nds L iﬁﬁﬁ{'iﬁi.ﬂ%fb ol o Wf;??.?"gsiﬁ'?* he
gl ass bead ghShPite né&po aéa%ﬁI GHis Hdease stdtd) tHa pon %lfad a
© sl ow gent | @ofohl kaHiBtGNtIFR widdh coﬁhe;rdmeeeababcamau ARtfough &mwooﬂﬁ.bdneng ® incgded

. nouse i nsersemwmtomeotm ofehedwdleltl‘rae beanfdamd irothe noesdsstigmufatdd Bda §réateritiancnognaup

at di f f efferfistanping g aith tmhée vr@amd'atpeﬂonm@emf LtsP mat!l'e
interval's df 'ﬁ‘f"" ﬁ&‘éﬂ b' 0 3%% fﬁ?ﬁ" w& P drugs .
m nut es, angbddé tlpE f8int nqt
val ues of Quifi Il].the charadtefisiids of an E@ﬁpﬂﬁéhlbé décreddb Qﬁe W&fbnk&ﬂﬂnsﬁﬁﬁon%ﬁ@&f ARalr

beads byt Imotarctivity. rﬂmexmloktf;ha& %ﬂmr@%‘earehmsmqmme lfqqué ortge gl%saeaggmf;
wh '?Fbﬁafﬂﬂf tof 3ty ofithg intestinejand 31ap 8" Vel §yndronre Othg
The-val ues m‘s : e R B S T NP1(81E% 7 L Y COREPEREt O

i ndex 65 for nﬁrﬁﬁtﬁ@&hhtyﬂ?@or%ﬁhs'eﬁe&t% iR k¥ B S daY tes©RRiBSHEVEL Jsbd R 3n
using thews m:ﬁdamd oDéffeI:tE&%‘ss e tha [dixtrhealdiste p@Hlded By irritable Béwlel 2yifdrdnsa ig kHal “kdstdrioll Y

assi gned as"arfheﬁte%o@@'mmm deacription of this test fachiven @¥re.2 The Bares BDRmipgunds for which
Jessential | Pn"" 'Bab! %ﬁ'@ﬂg&v infact #re ¢ é@%ﬁ@{ﬁww 0156%@93&?)?@5@@&0% a

scal e of 0°P0g et 2o (Y collifion o Bl SR ot By o B Y 09
_intraperdot Q&ﬁﬁduna ot & c@! constigétid ri ag yndrome is often
' ‘tetrahydr Opgubh mhaﬁ*hgd )anﬁ)ﬂodd%xﬁeoﬁth?t-theﬁrbﬁhydf o dibrrhea should alleviate the constipation -

LH1, 3-di arbse ]ur ea corrpounds are shown |n 5 Tabl es 2A and 2B.
‘Tabl es 2A . % : 'ﬁb, hifa whigh aicamp dp Pryvidingerelieh dromethe
@U m

owel syndrome may be etermm y a test in which a glass bea
descr ' bed the lapse time between insertion and expulsion of the bead determined. -
: . Compounds which are effectlve in decreasing the sensitivity to distention of the colonic wall delays the
expuls:on of the bead..
The test is carried out with male albino mice of 18—25 grams body weight using groups of five mice for
each compound dose tested. The initial screen dose selected for all compounds is 50 milligrams per
50 kilogram of body weight (mglkg) administered orally in a volume of 0.1 milliliter per 10 grams of body
: weight. The control groups receive the vehicle, 0.5 per cent methocel, used for both oral and intraperitoneal
administration. The mijce are fasted one hour before testlng and the test drugs are given one hour prior to
glass bead insertion.
At the end of the pretreatment time, the mouse is picked up and held firmly in one hand with his
85. abdomen facing the technician. The glass bead of 3 millimeters in diameter is positioned at the rectum and
using a pinching action with a thumb and forefinger, the bead is pushed into the rectum. Then using a glass
rod of 3 millimeters in diameter which has been lubricated with 0.5 per cent methocel to facilitate insertion,
the glass bead is pushed up into the rectum a distance of 2 centimeters using a slow gentle turning motion.
The mice are timed as a group using the last mouse inserted as zero time and the number of beads expelled
60 in a group at different timed intervals are recorded. The groups are based on timed intervals of 0 to 5
minutes, 5 to 10 minutes, 10 to 20 minutes, 20 to 40 minutes, and greater than 40 minutes. They are given
the activity index values of 0, 1, 2, 3 and 4, respectively. Mice who have not expelled their beads by the 40-
minute cutoff time are examined for perforations. Those mice whose colons are perforated are eliminated
from the group. The sum of the values divided by the number of mice or heads is termed the activity index
65 forthe drug tested. The ED,, is determined by regression lines using the method of Ieast squares. The EDg,
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.Castor Ol Method Test. - Male al bino mce weighing 18-30 gns ar
enployed for thi's study. The mice are 6qﬁ&?Qb%¥ernight bef ore testing;
however, mater |s given ad lib. during fas the day of testing, the

mce are wel o) ﬁ‘%"ﬁ% h?‘d’%ﬂcﬁaa#ma%rﬁcmrrﬁgeof\ﬁd HRD. i uses tighn equisilen w uizd
el ght range dTThﬁ thls t’ggﬁg@ gm vto a? alt dmlmst n %% -ztl( .
(p-O., S.C. ,teﬁihybroﬂfr uﬁhlm Jaﬁ 3ldibz rSZ‘KEJ J? @fe % g
a :valfume of Tobleb 2A 6K maﬂesaxeﬁcagealhn&ytame@hs of(t ﬁm&%dg@&u&%n

fijvé nice } chelawach conpound dose tested. Control nice receive the test
vghicl e. One hour .after, a single dose of castor oil (0.3 m per nouse) is
gifven-orally to all groups. The mice are returned to their cages with

aqcess tordood and water for the remainder of the experinent. 10 M ce'
fgsted overnight will have diarrhea usually w thin one hour after
agm.ni stration of castor oil. Cbservations for the presence of diarrhea are

“taken every hour for five hours. A positive or negative response is used.
The absengg of diarrhea is expressed in percent inhibition as conpared to
the incidence of diarrhea at that tine period in the control group. [err]'s
are determned by cal cul ation regression anatlysis using a | east square '
nmet-hod. The effect over the total duration of the experinent is used for
this 15 cgjcul ation. The foregoing results in Tables 2-A and 2:-8 illustrate
the beneficial effect of Nearyl-N-[(1,4,5,6- tetrahydropyrinmdin-2-yl) or -
(4,5,6, 7-tetrahydro-1- H 1, 3- dlazepln 2- yI)]urea conpounds i n decreasing
abnornal sensitivity to distention of bowel. These properties denonstrate
the utility of the conpounds and conpositians of the present invention. 20
The' conpoﬁ ds of the present invention are used in a nethod for. alleviating
functlonal i ntesti nal : '
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b

di sorders and for treating the disconforts associated therewith by
adm nistering to subjects in need of treatnent,

~anpbunt of a conpound of Formula | "or its

as active agent.

pharnaceutlcally

.conposi -

a therapeutical ly-effect)
( accept abl e s3
The active agents ney ¢gg2agirg ni stered with or without
caryier in the amounts hereinafter set forth. A preferred met hod of

admini stration is by use of ‘pharmaceuti cal

.25 tions in unit dosage

form=ag described bel ow. The operable ranges for carrying out the treatnent

is, for adnministration,
milligrans of an N-aryl-N -[ (1,3,
4,5,6,7-tetrahydro-1-H 1,3-diazep|n
form \Wile the therapeutic cornpounds

 hey may al so be enpl oyed for dther n% T
BO within the range of fromO0.90 to 1Q0%
are nost effectively utilized k pf2 1
t he present invention. The pharn g Kt
N-aryl-N -(1, 4,5, 6-tetrahydro- 24li N
addi tion salt thereof, as the 4 ng
intimately m xing the urea co th
t o conventi onal _ DITp
may take a wide variety of for hdi
desired for administration, efg.- o:
conpositions in oral dosage fa8]m anytﬁ
be empl oyed. Thus, for liqui &=¢ral prgpa
elixirs and solutions, suitabl¢ carriprs
glycols, oils, alcohols, flavoring

agents; for solid oral preparations such
tablets, suitable carriers and{additives
diluents, granulating agents, |ukgicants
agents. Because of their ease {n a@ igs|
represent the npst: advant ageoup OF gl Hads
:phar maceut i cal aarrlers are enpl &Fé iR

oraIIy or parenterally,

hgent s,

age

| )]urea conmpound in
nost useful for hu
| s.
kge TheZouBst andi n
armageui cal co
-yl'7ureg13cou:rpoﬂndeo
edi ent, hay be pré€pa
a pharnaceutlcal_car
pundi ng t echni ques,
g on the formof pre
ﬁhrenteral I n prepa
t he usu@ plgr macet
ations, "such”as susp
and addi'tives incl ud
preservatives
as powders, capsul es
incluge starches, su
blndérs and di sinte
fratips, tablets and
Bt form in whi
desifed, takd et may

;sugar - coated or “ent eri c- coat ed| by st and
carrier wll usgally conprise pterile

-exanpl e for aidkng solublllty pbr for pr
Injectable susp5n3|ons may al so be prep
liquid carriers or suspending agents nmay

red,

W

froml1l mlligramto 500
5, 6- et nahydr opyri m di n-2-yl), or

osage unit
n subj ects;

Cperaﬁle anountsjare generally

properties
ositions of

°coﬂ503|tﬁone conpri $i ng-an

acid

ed by

ier according
Wich carrier
par at i on

ing the _
cal nedia may
PNsi ons,

P wat er,

and col oring
40 and

pjar s,

pr at i ng
capsul es

ch case solld
be

| té‘c‘ﬁngqueﬁ P&)r%
er, though ot her 1Ag
ervatlon may ‘be inc
in which case a

be errpl gyedn The ter

the'
for

enteral s,
edi ent s,
uded.
ropriate -

m " dosage unit

form' as used in the specification and clalns he?elnﬁrePErs tlo phy5|cally

discrete units suitable-as unitary dos g
" predeterm ned quantity ofgactive ingre®i
desired therapeutic effecf in associatig
carrier. Exanples of suchxdosage unit fg
pills, powder packets, wagers, t easpoonsg
segregated multiples theﬁ%of A dosage (
to 500 ng of the N—aryl NE (1,4,5,6-tety
conpounds, for use in 6;§ stlnal di sor dgr
conpounds for use an antidypertensives.

t he preparation of the urga conpounds of
~be construed as |imtipg-gBxanple 1-A M
,4,5,6-tetrahydropyrimglin-g-yl)urea A {
2-am not et rahydropyrim-&n# in 30 m of
with stirring there was added 7.16 g (9.
i socyanate in 25 m of dry DWF over a p
for 2 hours at 70[err], the reaction m
and filtered. The fllter cake was washe
crude product, 5.1 g

10

eg a

ﬁg galcllatéd o S
Wi e rquge

rms are 50 tablets;

f ul

nit generally wll
ahydro

The fol | owi ng exanpl gs.

(2, 6-Di chl orophenyl) 4
olution of 4.20 (Oloz
d
dﬁSﬁanI
E?o

Quragmasacoo edc

ch=uni & céht &i

and'tabkeshoonsf
c
yri v dien- 2-
ronil fo 80d

i

&nd

=

[e

t he i nvention, but

DVF was war

ry
offZ

ged*tc

| gt

oheld wighh HIO andyai

ing a

r dduce t he

hagnaceuti cal

dap®ul es,

I
nt

1)

nd .
in from.10
urea
g of said
€llustrate
re»not 65 to
NE(L
24_nDI) of
70C and
I
g stirring
with [err]

ophenyl -
raried. The



dried over:

)

(479 ; s dissolved.in [err],
pr ewas pad of filter aid and hexane

resultrng crystals were filtered, washe
for 3 hours (50[err],
N (2,6 dlchlorophenyl) N -
042 279 4.71 g (43%; mp. 179-180.5err],

t ol yegé-sther-MeOH (8:4:1) or [err]-MQH NH4OH (90: 10: 1)

geneity;' IR (KBr) 3421, 1628 [{
239 nm (inflection) (a =18, 000).
#21; N, 19.51. Found:
tlng 2- anlnotetrahydropyrlnldl
fedure of R F. Evans, D. J. Br
was|l'i berated fromthe hydrochlon
[err], dried ([err]) and evaporate
N- (2,°6- Di chl orophenyl )N.-(1 ,4,5,6
Monohydr.ochl ori de A mixture of 8.5
2-am no-1, 4,5, 6-tetrahydropyrim di
50% NaOH and 70 m  of THF was stiry
then 10.0 g Na2SO4 was' added. Af ¢
solytion of 9.4 g (0.050 nol) of @} 6-di(
THF was added over a period of 1Spur. /
reaction mxture was filtered, thej filtr
resi due dissolved in 25 m of 10%HC a
filtration through a pad of diato
crystal line hydrochl ori de which
affording 12.40 g. This materi al S oung
to constant weight in vacuo (60[er %%
title compound; mp. 215-217[err] deéé hg
‘gel ‘GF CHO 3- MeOH perr] (90:9:1))]¢ a]
(poorly resol ved) é 3.35 (t, J-5HZ“
2H) exchangeabl e; go 02 (broad s, 1H)GExchc
exchangeabl e. | R(K@8r) 3125, 1717, 1678 162
infl. ([err]=11,208) and 220 nminfl. ([ert
[ferr]: C 40.83; H 4.05; N, 17.31. Found
4.05; N, 17.30. Exanple 2. 30
" N (2- Chl or o- 6- Met hyt phenyl ) - N - (1;4,5f6-
NMonohydr ochl ori de ‘Hemi-hydraé e A m xture
~2-amno-1,4,5,6-tetrahydrofyrinidine hydro
t B0% NaGH and 75 m of THF %as stirred for

brr];
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H 4.
st an
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e
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e £Q.
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Fegs f g
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g (0.040 nol) of.
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TLC. 5x20 cm silica gel;

i ndi cajf
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"m of H20 with warmimng. After filtration through di atonaceous earth,
~chilling in ice gave the crystalline hydrochl oride which was recrystalll
fromcold H20 after treatment with charcoal, affording 7.15 g (59% . Thi's
material ‘was dried in vacuo (20[err]0 MM'F@) to constant weight to give

7.11 9 (59% spf.sDEsE Dl e g 0
hior - & mona wausbsfy b Waingg Tege LR
nonoh?ﬂrochhtﬂlgl tdemhemlmtthedlﬁforma@d to Yerakh Q[sﬁab&ﬂ\ ind®
a new. SO| i éisgm 243 245[err : IR CHC13 3224 1713, 1677, 1641, 1543

[err]; nePr i‘/ﬁg@ Avfe m SPmOr Eff)jsu mnd%@oy-ssommm 0G:decepnt

for [er I’] t%l; rag welg t(? ogroups of five mice for
' v stor
C, 46.21; &hod: Juuseii na,r:s u gr m§ﬁ°9§edw 35" °f i

t eachi ngs Mdvﬁ(ellﬁ!lﬂﬁire&mﬂdarbhﬁeé }naumng corrpoun s are.prepared

veNlight willshaSe Giatrisiaruaviejiv wishin onerholirafter-agh utleepnaofd:aamcm
_ al\_la((jlzt |6 O?gr Os[:!j g?fegsfgr’the p?ggence of diarrhea are tgl’:}e‘n evet:'yy hour for five hoa(ﬁ's)A positive or negative

igused.The a of diarrhga ti mpgargd to ci
N-(2-Br Om)ofg' 9 LORBEGH ng c& z ezéo trtﬁp gﬁ(éﬁ:dr E&? @Q@? :ﬁ%ﬁc&l ga iﬁastgr? e%r équ
aci d addi t afalysié asidgSa lessPsquare mbthod. The effect over the total duration of the experiment is used for this
N- ( 2- Br gsoeaulatdray| phenyl ) -N - (1, 4,5, 6-t et rahydropyri m di n-2-yl)urea and
acid additi orT h%éﬂ'@@'"ﬂli'x lie Taples %@@nﬁaﬁdﬂlg%‘hatthﬂ bereficial| effect of Abdryld(1.4.5.81

i '2'2'5') ,3_ i e n-g-y@urea compounds in decreasing
200 v STl *ﬂs"ﬁ"&%%g:ié R e STl ™ SPHENE P
55 60 63913 The@o t@&%nﬁn‘eﬁts&rﬂa@@dQﬁ Rkl b dNevidtih &?gn'émﬁ:al intestinal

t et r ahydr ogisardens d'ldrfethfeptlr)g.n@alscomforts ‘associated therewith by administering? Gb@sd Biheed of
250 Lact os&eatment, a therapeutically-effective amount of a compound of Formula | or its pﬁg@a&@tﬁaﬂyc

| s active agent. The active agents may be administered with or wuthou}_ea erJn tlT
oxt ﬁei}fn&%ﬁ?%aféﬁég" £t foth, Apr fe"ad mathod,sf *gpinistittieg "Hd‘“e?%ﬁf‘%(}‘é%?“?‘dﬂ PMpps-

- two- pi ece harmde g aﬂtelrihgﬁs'%ﬁﬁdé rﬁﬁg ou hﬁtl@&ﬁ!‘éh&llﬁfcr adrfinigtidtibm RbdRy bbakterHiid fodh 1
adm ni st ermifligtam tmﬂof editigrams oftanfAargltV i al5,6hameydrely8midihea-y8), ord4)516,7-etrahydro-1-H-

?déed for th:s study
f'iOn the da

L&l weight@Bn Qf s

ng

hypert ensi \,q;dlgqgg -2yt kreg gomraynd in dosage ynit iogg.g{[msle theliprapeutic compounds are most useful

. Exanpl e X fog othas AT RS GrerabieAmoras Aregepplty
that in :?he ﬂ‘}ﬂﬁl }gropfn%s?arg?r?;st ha?ednmﬁﬁl“eaw ugloﬂ% gﬁJn% &t@:gl chng loq of ~
N-(2, 6-di hhomim@mnr)deh Thel pHbriaacButicait doripysiiicnd YeomprisiHgNan’ Mma -wr-ﬁa 5'6&3&“er9—)’

.as active m/gemn-'pvlmaetpmgmmapsqddwdmansaanmamg ad 018 atxivie lirigepdin® may be prepared by
“N- ( 2, 6- g i ?j g\lign hN.ar_ea compound with a pharmaceutical carrier according to conventional pharma-
_ ceutlca compounding techniques, which carrier may take a wide vanety of forms depending on the form of
preparation desired for administration, e.g. oral or parenteral. In preparing the compositions in oral dosage

form, any of the usual pharmaceutical media may be employed. Thus, for liquid oral preparations, such as

_ suspensions, elixirs and solutions, suitable carriers and additives include water, glycols, oils, alcohols,

~—  flavoring agents, preservatives and coloring agents; for solid oral preparations such as powders, capsules

40 and tablets, suitable carriers and additives include starches, sugars, diluents, granulating agents,

lubricants, binders and disintegrating agents. Because of their ease in administration, tablets and capsules

represent the most advantageous oral dosage unit form, in which case solid pharmaceutical carriers are

employed. If desired, tablets may be sugar-coated or enteric-coated by standard techniques. For

parenterals, the carrier will usuaily comprise sterile water, though other ingredients, for example for aiding
48 solubility or for preservatlon, may be included. Injectabie suspensions may also be prepared, in which case
approprlate liquid carriers or suspending agents may be employed. The term “dosage unit form” as used
in the specification and claims herein refers to physically discrete units suitable as unitary dosages, each
unit contammg a predetermined quantity of active ingredient calculated to produce the desired therapeutic
effect in association with the required pharmaceutical carrier. Examples of such dosage unit forms are

50 tabiets, capsules, pills, powder packets, wafers, teaspoonsful and tablespoonsful and segregated multiples -

thereof. A dosage unit generally will contain from 10 to 500 mg of the N-aryl-N'-(1,4,5,6-tetrahydro-
pyrimidin-2-yllurea compounds, for use in intestinal disorders, and from 1 to 500 mg of said compounds
for use an antihypertensives.
The following examples illustrate the preparatlon of the urea compounds of the invention, but are not
58 to be construed as hmltmg :

’ Example 1-A

N-(2, G-chhlorophenyl)-N'-ﬂ 4,5,6-tetrahydropyrimidin-2-yl)urea '
A solution of 4.20 (0.0424 mol) of 2- -aminotetrahydropyrimidine in 30 mi of dry DMF was warmed to
60 70°C and with stirring there was added 7. 16 g (0.0381 mol) of 2,6-dichlorophenyl isocyanate in 26 ml of dry
. DMF over a period of 0.5 hours. After stirring for 2 hours at 70°C, the reaction mixture was cooled, diluted
with H,0 and filtered. The filter cake was washed well with H,0 and air dried. The crude product, 5.1 g
(47%), was dissolved in CH,Cl,, dried over'K,CO,, filtered through a prewashed pad of filter aid and hexane
was added to the cloud point. The resulting crystals were filtered, washed with hexane and dried in vacuo
66 for 3 hours (50°C, 5 mm Hg) to give pure N-(2,6-dichlorophenyl)-A'-(1,4,5,6-tetrahydropyrimidin-2-yl)urea,

12



, 6-tetrahydropyri m'.di n- 2- yI)urea 25 Exanpl e 6 Gelatin capsul es are -
ed as described in Exarrple except that
(-chloroGnethyI) N-(1,4 56- tetorzdmdrzqummdanyl)ureals — ’,

enpls ;oyed as the active agent.

A 1 B @Fﬁaﬁfﬁﬁ rf g fﬁgf%%ﬁ&‘aﬁis@ré%ﬁq%&a e ML

pr ¢pared framAthe fo | owi ng formul atlon

g; ChI ofp- 6- mm;olrphmmmc, QU4 HH4.B; Ntt=8t5|1ahydr opyrimidin-2-yl)urea
Found C, 45.98; H, 4.23; N, 19.

rah ne was prepared according to the proce
: D' b aSI ¢ ﬁ@rﬂﬁ%ﬁgﬁc@ﬂw&é myﬁng was liberated from th hédr%glo??_le ?ﬁwg g@ﬁdﬂ“
: extracted with CH,Cl,, dried (K CO,) and evaporated /n vacuo to

p wder ed I’mgredi ents are m xe and granul ated with 10 per cent starch-
. The anul ation |s dr| ed and FxampiesieeB i Nt 0 t abl et s usi ng starch as

I yrimi ) on lqside
; a dl S: nt egr % ﬁ zsgg -1FI yil Er ‘IEX%;I' droch ond%, JOQ) gfo.12
. C pSU es ar ‘?no‘h F d r g:a ﬁl: and then 10.0 g Na,SO,
(2, wseaimaay r.$¥rring(fdr. a%aEdﬁbnE 501 .Qm)ﬁbh B? (005¢/ Wﬁfeﬁs diéhlorophenyl
errpl oyed as liohﬂnaetnISOeﬂ ofJ8iR tvas dulded over a period of 1 hour. After stlrrmg for 1 hour, the reaction mixture

Exanpl e 9- Awas ﬂFﬁfmthﬂf'Bate eVquTeW a hygade endithe "ESIMS&Z 28 M7 HCH md65 w of H,0

suspensi on 'th h 'ffé‘!‘ﬁ e 9%"3 e fo'd"' 9—#"1”;%9 ine
hydr oi odi sbe pigro 1 A %ﬁc dgq 4 i@
-+ .NaOCl trar@s-)wpwnaoheua 7€Ude1; hamgeneﬁhkb h.ec ] fics Ze! N, OKPN
'S sat ur at éab:9u. HH-NN&IRanmSOﬂn 1856 fraote (poorivt rhs:lwae)eme r8c5 dut J#Hbﬂml-{) iafhu Bi;
TIC 60 showd8 {tseadrse2ti exchangpables 40.62(Bropd ¢, AH) aﬁ hangpsblet1d.19 (brie 1W@mamsblbdﬁﬂ<%r¢l

of f. repl acadn ' P2oIRBRC hHY, M dMERH AL Int (5T A0 @ad B2AE inhde 143,50 ¢
(hygroscopi €)' calhierPBlRid M0 Wes €0%e H, ads 1@ 17.9¢ free base in [err]. The .
ofgani c | ayer mgafd:dri ed (T err]), cf4oJ7ee{ad5a~nd73d1e sol vent renoved in vacuo
aff or di ng a heavy oil. The oil was taken up |n absol ute Et OH and carefully
nglitraliz conc. agueous ’

e s e s s o

-t h’oroughl y. whas fatdedl ARGrQfirring fr®s falré, a\sution lof 870 gdlo.400 of 2-ctlor@42n henyl
‘washed wi t h iforyagéte Etswhl (oD 3BG wasTdvided ovet 8 period\wh 8.5 thbigs mustvralglfevedhduo ting-féaction

- df% or di ng e'h a&P'Pﬁe frvaeuq apd the Fasigue digsgl 'W&%mépfl%% Cbﬂﬁ‘d 25
2 t hi i
Jeroce 5o ACEA %‘5 e R e el
f{'_. Lter ing h a%'ﬂ‘hl vﬁ'e%%n&p)n 3 (20°6) 50w 'HS) fo [EBntant Wéight t @‘f 11 (35'%) of pure N-(2-
r,er:r yst al | i zbibio@rrSethyiphetiyllgV' Of 4,56 etrshypropyginiidin-d4yifirea\mSndhiy dirad:HItQ e hédhihydréite, m.p.

8% ; 14 (9190} 215—220°C meits, then forms a new solid; m.p. 243—245°C; IR(CHCI3) 3224 1713 1677, 1641, 1543
cm™'; UV max. (MeOH) 236 (16,200) and 217 nm infi (21,500). '

ANAL.
Calcd. for C,,H;sCIN,O- HCIOSH,O C, 46.17; H, 5.49; N, 17.94; H,0, 2.89.
Found: C 46.21; ' H, 5.53; N, 17.75; H,0, 3.14.
L/ . :
Exampie 3

According to the teachings of Examples 1—2, the following compounds are prepared:
1. N-(2,6-Dibromophenyi)-N'-(1,4,5,6-tetrahydropyrimidin-2-yl}urea and acid addition salts.
- 2. N-(2-Bromo-8-chloraphenyl)-V’-(1,4,5,6-tetrahydropyrimidin-2-yl)urea and acid addition salts.
' ' . 50 3. N-{2-Bromo-6-methylphenyl)-N'-{1,4,5,6- tetrahydropynmldln-z yl)urea and acid addition saits.

: Example 4 : '
1,000 hard gelatin .capsules, each containing 200 milligrams of N-(2, 6-dachlorophenyll-N' {1, 4 5,6-

: tetrahydropyrimidin-2 yl)urea are prepared from the followving formuiation:
56

65
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5 165-167[err], less pure crop; mp. 156-161.5C, 20.9 g ( 10.8%; I R (KBr) ,
3251, 3108,. 1660, 1598 [err]; NWVR ANAL. Calcd. for [err] (113.161176.175):

C, '34.09; H, 6.87: N, 31.80. Found: _ _ C, 8;
H 6.36; N, 31.59. to - 0042 279 | Exanpl p
N- (-2, 6- Di chl orophenyl)-N -(4,5,6, 7-tetrahydro-1H1, 3-di azgpin-2-yl ) 4 .
I\/bnoh%g_r ochloride Hem hydrate A 300 m. flask was charged 12.1 g~70. 05
- nmol) of 2-amino-4,5,6, 7-tetrahydro-| H 1, 3-di azepi ne hydroi odide 1), 10.0 g

of 50% NaOH and 7&-@f-DishlorppfenyinVi-@4.56t i rring at roomtenperature for 1.
hour, 10. Qg Na2SOf"ARMrepimidiniuete ni xture was stirred f#° an additional
- 1.5 hours. The reggidyon m xture was cooled 15 to -30[err].,g62-PrOH, dry
ice) and a solution of 6.3 g (0.033 nobl) of 2,6-dichlorophenyl isocyanate
in 80 m _of THF wastadded over a period of 2 hours. At thersend of addition,
“the rea®ion mixtyre was allowed to warmto roomtenperature and stirring
continued for 1 hgﬂ?. The solids were filtered and the fi'14Pat e evaporat ed
i n vacuo. The resicgleiem\Stsarat Ssol ved in dilute HC, ‘insolubl,gs remnoved by
filtration, and the aqueous sol ution washed w th ether, ‘mad@ basic with
cold 30% NaOH, and extracted with CH2CI 2. The combi ned 20 organic |ayers.
were dried (% whform mi hvmpéﬂ;emwmeoggﬁ prepgsad) by blentling: apdeerwloued willttivo-ieck hard
evapor at el 1 fﬁ‘é é;.h gﬂ%‘ﬂ’iéﬁ?’ggﬂam g Op Selly glministireuepubiend it drnciens! baweh
ethereal HG and tredted W th erher 16 §rveP ey al s which were -
recrysta |ized from MeOH et her and t hedambfe®m a m ni mrum anount of H20 to
gi ve pur e, N-Gef2tig capsules are prepared as described in Example 4 except that in the formulation, (for use in
di chl or opfites gﬁ,!’ﬁr’f-d ) S°°6?'PU‘Pe‘{,fr’&%ﬁ(ﬂiUDTPP'}E?B’:’Wh&_@@MrHIM pyrimidia-2-yllurea is
‘monohydr oj il tt;%%:ﬁ '?%féﬁﬁngrﬁab.“'"’(f?@j“"'ﬂ?‘f'gol'f'g'[gé?"i’ﬂ off¥i2.-digmmeptenyiEOH)
244 ([ emr] 20, 1%0 an nmshld ([err]20,800); IR (KBr) 3420, 3200, 1710,
25 1675, 1535 cnferr]. ANAL Cal cd. foexampters] : C, 41.59; H, 4.65; N, 16.16;
[er r] . 2. 60_Ge|am|¢p.g§pl.es are prepa‘red as described in Exgmple5ex@;ptlt@t_l@(;;-chldfo-&mé‘lﬁyl)-m,—ﬂ,4,6,6-12;
H20, 2. g2tetralyydropyrintidin-Zyllyrea s emplpvpd\af thejagiye99%bwar d, J. Am Chem Soc.:, 77,.
761 (19g5) and Brit. Pat. 612,693, Noy, b7 1948; Chem Abstr., 43, 6670d.
(1949) . Vat @pocdomibFdsitd tibfbts 8dzH Qoridinisob mNTEFaiE bf A2 bMGFoSe-bRy SRR AN 456, -
- wei ght) Betahgdrepylididic2-giiwleange prepdrducfrdnethe itliaging fordidatigat € 9- B, - t he followi'ng
conpounds are prepared: 35 1. : ' - _
N- (2- Chjor o- 6- net hyl phenyl ) -N - (4, 5,6, 7-tetrahydro-1H1, Sramsazepin-2-yl Yure
a nonohydrochl oride; mp. 159-161C dec. 245-25[err]. 2. . o
N- (2, 6- Di. br onopheweichiobd-6-tnéthfipkenyiy-Meh a8jgydr o- | H 1, 3-di, azepi n-2-yl )urea = -
monohydr ochl ori ddeteahedropyrichidire2lyllurean s&l ts (sol vates).. "3," s00° <. " . .
N- ( 2- Brgno- 6- chl gt ophenyl )-N- (4,5, 6, 7-tetrahydro-| H 1, 3-di‘azepi n-2-yl ) urea
monohydfochl ori detﬂg1 and acid addition salts (Solvates). 450 R
N- ( 2- Br.ono- 6- et rugag;@%m-pmsb.(az}, Redfoud - t €t rahydro-1 H 1, 3-gj,azepi n- 2-yl )urea
nmonohydrochl ori de and ‘acid addition salts (solvates): The'tollowi ng - '
exanpl es i I'l ust r falsiuminteapateepar ati on of vari ous pharnaceuti egl- conpositions
-of the*resent invention: 45 Exanple 11 1,000 hard gel ati-n capsul es, each

cont ai ni ng 2Ry ol r. liie ol Ia 3 Q._iI-A?’ch'?ré a e
"t et r ahydrgraduldtidn i uﬁﬁ%&%&a&.&ﬁéﬁ%ﬁﬁﬁ%g&é{’sﬁﬁﬂf h‘acﬁgstjnﬁygaﬂa ;rsh a

f or mul at i labricant.

50 L
S ' . , Example 8 : : , L
Gelatin capsules are prepared as described in Example 7 except that N-(2,6-dibromophenyl)-V'-
- {1,4,5,6-tetrahydropyrimidin-2-yl)urea is employed as the active agent. :
55 S '

o : ' . Example 9—A
2-Am|no-4,5,6,?-Tetrahydro-1H-1.3-Diazepine Mononitrate o -

A suspension of _217.9_g 2-{methyithio)-4,5,6,7-tetrahydro-14-1,3-diazepine hydroiodide in 400 mi of
MeOH was treated with.anhydrous NH; (NaOH traps + NaOCI traps) vigorously for 1 hour. All the solid
dissolved. The solution was saturated with NH, and let stand over the weekend at room temperature. TLC
60 showed the reaction to be essentially complete. The MeOH was boiled off, replaced with ¢-BuOH, then

cooled and Et,0 added gave the HI salt (hygroscopic). The material was converted to the free base in .

: CﬂzCIz. T_he organic layer was dried (K,CO,), filtered and the solvent removed in vacuo affording a heavy. -

9:!. Th_e oil was t_aken up in absolute EtOH and carefully neutralized with HNO, {conc. aqueous). A little solid

impurity precapltatqd, early on, which should have been removed and discarded. Before the acid had all
65 . been added, the letm_'e became too thick to mix thoroughly. A first crop of the salt was collected and -
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‘N-(2, 6-Di chl or'ophenyl )-N -(4,5,6,7-1ef r.ahydro- 1H : |
azepi n-2-yl.) urea 076& M 200 55 Starch

25Q act 0S€ washed with fresh EtOH {95%). The filtrate was then neutralized to pH? aﬁo?cﬁ@ §Qecond crop.
Taljé : Recrystallization of these crops was a long and tedious process usmg MeOHZEYOH @abs¢ t tﬂdﬁbomng off
st g/r at . the MeOH and filtering hot from less solupfe leggamc up\ptlxmlpsf rB[t xture of
' er m H cr r
i ndeldi ent 3 uayp?aé@aié(iuﬁmal ) 16T, So9, Bed) %éﬁxanum B, né{%@‘%sﬁﬁ?ﬁ’
0 Q42 279 gelgNan capsules. The capsul es are sw

ni stered t oCaubfoeCiHsNeHND, fISIBITOITS]:  0ob; idi68r Nlen S0. Exarrpl e 12 |
Gellatin capsul efougdie prepared as descri be§ ¥4#8E£361 b 31:8%.except that in the
f o mul atiop, 400 grans of 5

N- 2 6- d' br OW@'@W!&OpMny‘)W ﬁ;s@;ﬂteﬁ'a%p&ra-hw?;‘a' aqz—J‘BE nlz-ﬁfufyamgﬁﬁrf IX t}eq-feﬂ-?h |Sate
enpl oyed as act A\30o aQ@esk vt @uargad it FNE 4 (€5 KON bA2-Brining-a480-tét tdrg-ﬁ fepme
N- (2, 6- di br orlwq!rhedyb ))rN'O-g(oﬂﬁ&Bﬁ SaQH arett70 ath n-iGrAﬂlek stlyrB\g atiioorn @gmperatury foy Uhﬁﬁ, 10.0g

Expnpl e 13 g dwla,SO. e a%?%rf T oS A S ctohas rExurlsecodlel
iso
- except t haf I§FH Qﬁ ‘% 'g@g’fz end of addition, the reactio rguxtu‘:'e wac: allawed ovTar?n
't

- (4,5,6,7-tet rt@- tlﬁﬁ!@ﬁbrﬁm dW 1 HoBA TheSsofdEl ey fitdred and thE i %?a aporated
agent Exanplie vaedo. ]]'h90&|dﬁ6 Wa§ aBsodvdd tid il m& HCI, mhma&aha:ealbvgm&%n MBn ﬁegsq%%i‘s
of . N- ( 2- chl orselutonwsshed ,)made bgsic @ttﬁqomsﬂf’(aBNaOH and extracted with CH,Cl,. The combined

t et.r ahydr 0% 9f“'31°(!?’52’8 |d e 53%%5@ gugbransd oed ?fgrltsr?éﬂ'? #1d|ewagioraged in vacuo.
fof mul at i on; R D e et ga oo °~_7;a;f

hygro-1H 1, 3 I%?o%ﬁén? U[t&?ahydroJH-‘! 3-diazepin-2-yl)urea ‘'monohydrochlori
750 Di basic ctﬂb):lm-mzsfuma aVﬁaa NGMBIOELZI4 (£20,100) and 224 nm shid (220,800); IR(Kﬁ):Q 1710
‘Calici um st 1815215356 em™ . 2.5 The f| nel y

pomdered I ng er cent starch
pagt e. The granEi'a’gFéf) ‘épﬁ{‘((sg'&ygﬁlc” gy@«gg d%%ﬁﬁjdé\%ﬁaag 2USI ng starch as
a §fi sintegrant and cal cium stearate as a 30 |'ubricant ai ms :

N phenyl ) N - (8 SAafdnyé aridWilliain)LdHovayd, WNAreli Ched- Sdc) 72761 (1955) and Brit, Pat 612 693, Nov. 16,
(4}5, 6, 7- t et 848y Ghem. Absir., ¥3, 36790 41269} Matgtial @igd i vptuerabEd (Hizp Hzhd lndwes (foccpmnaWexght)

[efir] (1 )Example 10 : .
_ According to the teaching of Example 9—B, the following compounds are prepared: :
35 1. N-{2-Chloro-6-methylpheny!}-N'-(4,5,6,7-tetrahydro-14-1,3-diazepin-2-yl)urea. monohydrochlonde,
m.p. 159—161°C dec. 245—250°C. _
2. N-(2,6-Dibromophenyl)-N'~(4,5, 6, 7-tetrahydro-1H-1 .3-diazepin-2-yllurea monohydrochloride and
acid addition salts (solvates). '
. 3. N2 Bromo-e-chlorophenyl)-N’-(4 5,6 7-tetrahydro-1H—1 3—dlazepm-2-yl)urea monohvdrochlorlde '
40 and acid addition salts (solvates). '
4. N-{2-Bromo-6-methylphenyl)-N'-(4,5,6 7-tetrahydro-1H-1 3-d|azepm-2-yl)urea monohydrochlonde
and acid addition salts (solvates).
The following examples illustrate the preparaﬂon of various pharmaceutacal composmons of the
g present invention: . '

AT St TN

-=.!.__.4§‘->F.'ﬂ! B

Bl D

Example 11 '
= 1 ,000 hard gelatm capsules. each containing 200 milligrams of N-{2, 6-d|chloropheny|).N'-(4s 6.7-
tetrahydro-1H-1 ,3-d|azepm-2-yl)urea are prepared from the following formulaﬂon

\ s0 :. - ' . Grams

N-(2,8-Dichlorophenyl)-N‘-(4,5,6,7-tetrahydro-14- :
1,3-diazepin-2-yljurea : 200

‘58 ,
Starch o , : 250
Lactose e _' 750
60 Talc - : , ' . 250

Calcium stearate = : 10

65 A uniform mixture of the ingredients is prepared by blending apd employed to fill tWo-piece hérd
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45 or pharnmaceutical ly-acceptabl e salt thereof, wherein nis O or 1, Xis

N (2. 6-Di ohl or ophenyl )N (1. 4.5 6- | mi din-2-yl)ur d@
, 6-Di chl orophenyl )-N -(1, 4,5, 6- opyrimdin-2-yl)urea an
pharmaceutical | y-acceptabl e salts t%gég%

N ( 2- chl geatild capelibyy Tpd1capylids- e suithblid td b odamt icmhn)iﬁléreqi)w sutsjeclis vitB -fyrlc)icratbovaand

p ceulisociatsl y- so accept abl e salt ther

,6-d Ché&;tmgﬁm b Mol 3 B ‘%ﬁ& eLJip&ha%. £ Rk 208 SR
epn

and It N14,55; 2-yllurea is empioyed as active agent

N- (2, 6- dp*umrmp&aﬂyés colhkamir@ Equﬂn@aﬁsr am'dz Ddl&rldmlzpiﬂenﬁl-ﬂ'z(eﬁﬁﬂ-t&raﬂ@rbl-nms- and
Its phar dimespintd-dlwrday - accept abl e sal ts. . 6.

N-(2-chl oro- 6- et hyl phenyl ) -N - &E % rahydro 1H 1, 3-di azepi n-2-yl)ure
a, and I tSGémﬁl G%Esmegeam bfé rLry asa e)z:eptpt’hﬁ WZW%&&EVLVI)- -
corrp05| t )6, 7-tatr iR L dibze |ﬁf2mmr Sis an'bﬁ?Jd digh siton, 1rrita

syndrome or diarrhea, conprising a conpound accordlng to any one of clalns
1to 6. 8. A rocess for zgreg}gr i qo "g accord etpwéhe ’6’(%]?%67
FLaI s 1tettrahyd’ro-$ %r_ lazepm- = ?ufraaz:e :‘?é}f‘teﬁ;)@ ég ‘Efgo d:ﬁ@grrbg? 279 geratl n

capsul es. The capsul es are sui tabl e to be orally adm ni sgamd to subjects
wi th functional bowel disorders. rrg 12 Celatin capswtes are prepared
-as described in gx‘ /szd mety} ”i’ﬁé &7¥"Fhe fornmul ation,gd00 grams of 5
N- (2, 629i brormph P ﬁ-epg' reta'et rahydro- 1H 1, 3-di azepi n-2-yl )urea is
enpl oyed as acti ggrapgent provi di ng capsul es containing 400soi | |i grans of
N- (2, 6-di bromophenyl )-N -(4,5,6,7-tetrahydro-1H 1, 3- "di azepi n-2-yl ) ur ea.
Exanple 13 to Ditesialcuntehespiiatedydiors pr epar ed as descri tféﬁ 0in Exanple VII
except2%t hat N-(2 % di brormphenyl) N - (4,56, 7-tetrahydro-Jg+1

. 3-di azepi n- 2- y| Felf4T 5{e8=8® 1 oyed as the active agent. Exahple:14 1,000
corrpr essed 1ralinal powsaédlingalibits BeHeixexORellBnki ghdaLiaidE with 10 per cent starch paste. The
N- ( 2- chl graeuibriciBs drisd phe tompresbhd i tabidis Usinglstarch as a disintegrant and calcium stearate as a
tetrahsndh'@ﬂml 3-di azepi n- 2-yl )urea are prepared fromthe foll ow ng
for mul at n. Granms N-(2- Chl oro- 6- net hyl phenyl ) - N - (4, 5, 6, 7-tetra- 20
hydr o- 1H "?:’ di azepi n- 2- yI)urea Starch
750 Di basi c1, CahCinttpRarNPATINGS, 56 Qﬁﬂfyeféﬁyﬂmldm-z-yn or - (4,5,6,7-tetrahydro-1-R- 1Q0<Qazepm-2-

as yllurea having the formula:

H

. 40 | :
CN )—NH-C—NH I - (h

Y
or pharmaceutically-acceptable salt thereof, wherein nis 0 or 1, X is Br or Cl and Y is Br, Cl or CH;.
. 2. N-{2,6-Dichiorophenyl)-N'- (1 4,5 s-tetrahydtopynm|dm-2-yl)urea and pharmaceutically-acceptable
salts thereof.
3. N-(2- chloro-G-methylphenyl)-N‘-(1 4,5, G-tetrahydropynmtdm-z-yl)urea and pharmaceut:cally-
80 -acceptable salts thereof.
4. N-(2,6-dichlorophenyl)-N'-(4,5,6,7- tetrahydfo-1H-1 3-dlazepm-2-y|)urea. and its pharmaceutically-
acceptable saits.
5. N-(2, S-dlbrcmophenyl)-N' (4,5,6,7-tetrahydro-1#4-1,3-diazepin-2-yl)urea, and its pharmaceutically-
acceptable salts.
55 8. N-{(2-chloro-6-methylphenyl)-N'-(4,5,6,7-tetrahydro-14-1,3-diazepin-2-yl)urea, and its pharma-
ceuticaily-acceptable saits. -
7. A pharmaceutical composition in dosage unit form, for treating hypertenslon. irritable bowel
syndrome or diarrhea, comprising a compound according to any one of claims 1 to 6.

8. A process for preparing a compound according to any one of claims 1 to 6, characterised by reacting
60 a compound of the formula:

H

(CHz)n /)—-NHz | o -
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25 Cal cium stearate .
finely powdered ingredients are m xed well and granul H!Hmmlﬂam.&ﬁﬂgﬂ'lce
star’ch paste. The granulation is dried and conpressed "
starch as. a disintegrant and cal ci um 8t 042a@¥9as a 30 |ubricant. C ai ms‘

(3 00 8 b AR ot e st o

[err] A5 or pharmaceuti call y-accept abl eE:@ablb 12hereof, wherein is 0 or

is Br or Q wnwnsweﬁ)fe preparegrasr% dvgdm’zﬁxa [e_;mfnteéﬁf 'aﬁvgﬁfg n, A§0. 9(81“8“
4 5. 6- t efr R A PR oY mmr%%m e T e
th . 3. dlazepm-Z-yl)ure

N-(2 chI or o- 6- met hyl phenyl )-N.- (1, 4,.5, 6- tetrahydropyrl m di n-2-yl )urea and
pharmaceutically- so a!(;cept able salts them;lem ’4 Vil Fﬁ‘fbﬁ‘?n"?b‘yl“f’meéﬂ’ "
N (2, 6-di thi o Pspieq ace prepyr MPBLVY excel e

and its phaﬁﬁa%eﬁﬁ‘t’%ﬁyﬂy 1.3:liqzeniy- ﬁb'f"é“sfﬁf'f'g Oveg as the attive agent. '
N- (2, 6-di bromophenyl)-N -{4,5,6,7- tetraéu.qlmﬂ,l—l—l 3- di azepi n- 2- yl jurea, and
I ts phar maceut 1,008 kdripressecapieta,daéh cdadainig SaGmilligratms of A-(2-chloro-6-methylphenyl)-A-(4,5,6,7-
N (2- chl orso tetraimaitdilH-phdipaebin-2uréalars p@pated fzem diwyolloping formulation: -

| H 1; 3-di azepin-2-yl)urea, and its pharma- ceutically-acc rt%.?le salts. 7.
A pharmaceuti cal conposi tion in dosage unit form for treat Flg '
hypertension, irrit gp-enibrowaheti)pRey)NE-(48,6,Terd-r hea, conpri si g&] a conpound
accordi ngzd 0 any oneydod-1/¢1.&diempib-2tvilu@a 8. A process for prep ng a -
conpound according to any one of clainse 1 to 6, characteri seqsoby reacting
60 a conpound of thé‘af“BrmJI a: N 66 0 042 279 wherein n is &S defi ned in
claiml, with a conpRuRCtaRlun dhSschate Rkréus 5 5000

[err] 25 (1'11) 10 wherein X and Y are as
defined in claim 1, Cilcura searateabl e solvent, at tenperatures bekSween -20C and
70[err] and, |f de |red prepar ng a phar maceut i cal | y acceptable acid

RCTREAENI o by e e A BRI B ok S
or a corrpg(ﬁ %’;ﬁ acc 8. f" B 7® ¥ iy aﬁyper ensi on, :
ifrritabl e bowel syndrone, or di arrhea 10. A process for preparl ng a
conposi ti onclamsuni t dosage form according to cI aim7, corrpri sing 15 '

dm xing a corTPound accord| gﬂ to an ajns 1

gh ar maceut I C ureg o %zl;efn ﬁéﬁgg}r%gﬂgpvilm'dgr ?\ViN or’ éﬁ%ﬁgyfryhydroﬂ%ﬂ a-di_azeoin-z-
[
|_

lﬂ

__(1,4,5,6 > YT an ropyrlmd n-2-yl)- oder (4,5,6,7 - tetrahydro -1 -

ar pharmaceutlcaIly-aoceptable salt thereof, wherein n is 0 or 1, X is Br or Cl andVYis Br, Cl or CH,. .
_ 2. N-(2,8-Dichlorophenyl}-V'-(1,4,5,6-tetrahydropyrimidin-2-yljurea and pharmaceutically-acceptabie -
saits thereof.
3. N2 chloro-s-methylphenyl)-N‘-( 14,5, 6-tetrahydropynmudln-2-yl)uraa and pharmaceutlcally-
: ‘80 acceptable saits thereof. '
i 4. N-(2,6-dichlorophenyl)-N'-(4,5,8,7-tetrahydro-1H-1 3-d|azepm-2-yl)urea, and its pharmaceutlcallv-
d ' acceptable salts.
_ 5. N-(2, &dlbromophenvl)-N'-M 5,6,7- tetrahydro-1H-1 3-d|azepm-2-yl)urea, and its pharmaceutlcally-
acceptable saits. '
55 6. N-(2-ch|oro-6-mathylpheny|)-N’-(4 5, 6 7~tetrahydro-1 H-1 ;3-diazepin-2-yljurea, and its pharma-'
ceutically-acceptable saits.
7. A pharmaceutical composmon in dosage unit form, for treating hypertension, irritable bowel
syndrome or diarrhea, comprising a compound according to any one of claims 1 to 6. .
. 8. A process for preparing a compound accordmg to any one of clalms 1to 6. characterised by raactmg
60 a compound of the formula:

A}

. ~ _
FCHZ)H I)_.NHZ ’ m
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‘&3 - diazepin - 2 - yI )j harnstoff mt der Formel:
20) s 25
)h WO“N:" C 3"" ert 0(3de 30 oder phar rrazeutls OD“jHIH ’Iml llllimlr
A n den r oder 1 aufweigt
, O oder CH3 steht. 2. - ¢loaX ere I- steht und

. -6- Di chl orysteesivy h )s-abldefinkd i djr6 1 twdithy P F'\?\f‘di“H'aZ |

ﬂ] _nad%lfautlsch annehnbare Sal ze hi evonaem? ?’(p‘)ﬂf Y )har nstoff e
2-'Chl or - 6- met hyl phenyl )-N -(1,4,5,6-tetra opyrimdin-2-yl 1st

ungg: “phar mazeut i sch 3a annehnbare Sal ze dainey Py vl har nst(:)‘:‘)f.

ﬁ i1 36le chl orpgenlyl)) N -(4,5,6,7-tetrahydro- :

- ‘; I azepi n-2-yl ) harnst of f - und sein har mazeuti sch

Sal:e. 5. N-(2,6-Di brorrphenyl) N-(4,5,6,7-t¢& . annehmbaren

;L %g{)gr (';';] ];%3 tgelream 22 ¥4 ARRSAS iR 1, inWditabRRbIVEN REBMPEratuze biétivaamh-20°C and 70°C,

ed E anng a pharmaceutlcally-acceptable acid addition salt thereof.

N- (§2- Chl or - met yls jcedrdindto Gny/orie®f q:la;jny mo(ﬁ, q_r ajgomposition according to clalm 7, forusein

, 3-ldi azepi n- 2- tyéa):hgammgrtt&oélfm. initablle bowel jsypdr
7. fEi ne phar nazeU A efeeesy for fRe] 2 I }?h °sgrﬂ%§| &%Egﬁgﬁfﬂﬁnﬁghgﬂﬂﬁmg
vorj Bl ut hocHGriFE'R"'"%?W"@F% ar?&“ ' 3r der Durchf all, . unf assend ei ne )

Ver bi ndung genmpRemhdipricider Anspruche 1 bis 6. 8. Verfahren zur Herstell uhg

ei ner Ver bi ndung genmaB ei nem der Ans h
geKennzel Chnet daBnd nEhepul and[%{:% %r pe(t:rF&d]F@szrﬁl B8 da yﬁ %”4%%7 Iiﬁtrahvdro -1 -H-
%

0) er N n wioe 13 digaenit u%hv'ihﬂ%ﬁ’ T'F°'§"°' nt ei ner Verb| ndu_ng der

Forgrel : x - 56 ~~'~~~~CIJN<9 Y. rin. X ]

in nspruch 1 definiert sind, in ei nem ee| gn en [ g(r)n }tl\?rei nb>e<i-um'j Yo
Tenperaturen zw schen -20C und 70qcu| Xe) yewunschtenfgl | s

hi eyon ei n p#¥ar mazeuti sch annehnbar aurea d| t o) Al z bereitet wird. 9.
Ei nk Ver bi ndung nach ei nem der Ansp €e.1 bis 6, gller eine Zusammnsetzung
genpl Anspruch 66 7, zur Verwendung in der Behandl\(mg von Bl ut hochdr uck,

Dar gr ei zungssyndrom oder- Durehfal | . 17 "0 042 279 10,

Her j‘ el tr#\g a0 rnazr reromeavtissh @pnehim 'a;ifP Ratzsduqvam Wi fer s HY ‘bdéhilﬁ' eﬁ%%%}% ager stoht
B e

3 N-(Z-Chlor-ﬁ-methylphenyl) -N’-(1, 4 5 e-tetrahydropyrlm|d|n-2-yl)harnstoff und pharmazeuﬂsch

.38 annehmbare Salze hievon.
o 4. N-(2,6-Dichlorphenyl)-N’-(4,5,6 7-tetrahydro-1 H-1 3-d|azepm-2-yl)harnstoff und - seine
pharmazeutlsch annehmbaren Salze. . )
5. N-(2,6-Dibromphenyl)-N-{4,5,6 7-tetrahydro-1H -1 3-d|azep|n-2-yl)harnstoff und seine" pharma—
" . zeutisch annehmbaren Salze. o
4 - 6. N-(2-Chlor-8-methylphenyl)- -N’-(4,5,6 7-tetrahydro-1H-1 3-d|azepm-2-yl)harnstoff und” seine
pharmazeutisch annehmbaren Salze. '
7. Eine pharmazeutische Zusammensetzung in Dosiseinheitsform zur Behandiung von Bluthochdruck
Darmrenzungssyndrom oder Durchfall, umfassend eine Verbindung gemaR einem der Anspriiche 1 bis 6.
8. Verfahren zur Herstellung einer Varbindung geméaB einem der Anspruche 1 bls 8, dadurch -

45 gekennzetchnet daB eine Verbmdung der Formel:

H
(CH/)\N ' -
| 2'n s}==NHz (i)
50 N . _'
O _ | o worih n wie in Anspruch 1 definiert ist, mit einer _Verl_:indung der For_mél: ‘ o
o .~ OCN o :
| Y
60

worin X und Y wie in Anspruch 1 definiert sind, in einem geeigneten Losungsmlttel bei Temperaturen ,
zwischen —20°C und 70°C umgesetzt wird und gew(’mschtenfalls hievon ein pharmazeutisch annehmbares -

-Saureadditionssalz bereitet wird.
S 9. Eine Verbmdung nach einem der Anspruche 1 bis 6, oder eine Zusammensetzung gemal Anspruch
"~ 65 T.aur Verwendung in der Behandlung von Bluthochdruck, Darmreizungssyndrom oder Durchfail.
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vendi cations 1. N-(phenyl)-N-[(1 ,4,5,6- t6trahydropyr|md|n

6 1p.v
(o T ra“ydE%éz HL S azepin 2y L”é?ieétyiﬂlllllﬂﬂﬂll lﬂﬂlllllﬁlllf
nest 0 oul Xest Br oud et YestoMngouCHB 2"

N (% 6-Di chl orophdnyl )-N - (1 4 ,.6-tetrahydropyrinm din- | Yuree et ses
sel s - cept a g§ ner Zusapymeénsetzung in Dosusamheuts orm gemaf Anspruch 7,

N (2- 6 orqggﬁ,smm ?{5"5@%5" ger T“Z"‘*o”geg"{“é'{’ Fine GeyPiahedt Bie 8. e eherag
ses sel s .accept abl es en phar maci e. 4.

N- (2, - di &hlRevengieddions ) - N' - (4 5 6 7 t6trahydro 1H 1, 3-di azopln 2- yI)ur6e

ses sels acceptables en ?

N- (2, 6- di bron'85’H AU cassé"ehvﬂrww FPoilo2y (456 73‘6'6?"52'@13*}11 %d'wy'ﬂﬁﬂéﬂuf"ét
ses sel s all&ptabled énh 25 phar maci e. 6.

N ( 2- chl @r o- 6- n6t hyl ph6nyl ) -N - (4, 5,1, 7 tlérahro 1_H-|

1, 3-di azepi n-2-yl-)uree, et ses gelzs-mcceptﬁlbl es phar maci e. 7. | :
Conposi tion pharnaceuti que soud r’r,z}—dnH-emsm-l e pre pour le tra i fement
de t' hypertension, du syndrone d mtestins irr)dbles ou de |a. d| arr hée
conprenaggt un conpos6 selon |'une quel conque dg¢ 30 revendications 1 a 8.

8. Procede de preparation d' un conpose solon |I'une quel conque des

revendi cat icones séls AccgptatiescantoBarmacie, ogarest Qo B Xosst Brpuch! et esp B Ssar @ f or mul e:
H(CH2 ) NH% bt CftSz SiDistiprophényihlf 1. 4B Aitdtiahvdropyripidipgidiieea t Ptorfest sak etccepialitinBse
de for mga (-chIoro-s-m?thylphényl)-N'-(1 4,5,6-tétrahydro |m|d|n-2-y|)urée, e( ;e’lslgelsllaicéaggés %L Y
sont tels. gHQm ines & revend carron T, Gans un 'sof vant appropri

des tenper at us. es(z,emtcmero'éﬁbnynm@(@.mm?-t&&ﬁy&é 118-1,3-@hRzdpin zamuhsa,u dtGes $els Jeidppadiedioh ON
de son sel pharmdeld-t i on d'aci de ac%rf)t abl e en pharnmaci e, Conmpos6 sol on

| une qugl 08 ﬂ@zﬂé@mﬁ‘f{ﬁl"é’a’i‘r étyahydrg- 16 3(5’&'?‘?5’6‘5?"(']“&1 %‘éF%?P'ﬂ ggceptables en

revendi cat P b LghaC) %g.pi ( RS IESbRE
du syndromga g&sn(,g ‘?wergt? P‘ﬁtsh%pbé'{lyt ab{&& 7&% é‘]’ ?arar be Y ﬂﬁée’ eﬁ%cgdé .
‘preparation d. naapammplsurmauaame saus fotmeee dase dmsa&e uusurllearaltemee Ide)rhylpenensnon, du

T evendi cat isyndrome 43§ 'm :smm o deri3l dianthée camprengptpnsempesk gelon (une qqeleanewiyae

(
des revetfdi %’3;‘1? Pg‘v:!é e prepara ton d’ u‘%@o%%&ggéign urtlig‘aue c%gtlxjt}el S revenglcatlons }g 6 caractérisé .’
par la réaction d’un composé de formule:

H

35 _ CH/)-N
(CHa)q {q)—NHz

m

oﬁ n est tel que défini 3 la re\}endication 1 avec un composé de formule: -'

X

OCN ARUALLL

¥

ol X et Y sant tels que définis & la revendication 1, dans un solvant approprié, 4 des températures entre.
- S0 -20°C et 70°C et si on ie souhaite, la préparation de son sel d'addition d'acide acceptable en pharmacie.
9. Composé selon I'une quelconque des revendications 1 3 6 ou composition selon 1a revendication 7
gourhténe utilisation pour le traitement de |’hypertens|on, du syndrome des intestins untables oudela
larrnae
_ 10. Procédé de préparation d'une composition sous forme de dose unitaire selon la ravend:catnon 7,
85 consistant & mélanger un composé selon I‘une quelconque des revendications 1 3 6 avec un support -
pharmaceutxque .
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