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2-~2-~2- (EP2); 0,259,5665-mdEP-A-0,309,043.0- 3) ~ wherein one or two hydrogen

ms in sald radicals (a-1) to (a-3) may be replaced by a d. -6a| Kyl
| cal ; ;igﬁiﬂymrmr qumu&?/sesnnysivwms EPALR 14714 O
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WO-A-84 03 281 describes N-azabicycloalkylbenzamides and -anilides useful as
dopamine antagonists, antihypertensives and analgesic potentiators.

WO-A-88 01 866 describes N-heterocyclylbenzoheterocyclic amides useful as anti-
25 emetic agents especially for administration with cancer chemotherapeutic agents.

The N-(4-piperidinyl)(dihydrobenzofuran or dihydro-2H-benzopyran)carboxamide
derivatives of the present invention differ therefrom structurally and pharmacologically

by their favourable gastrointestinal motility stimulating properties.
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The present invention is concerned with novel benzamide derivatives having the formula
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R~§i s hydrogen, d ~al kyl) -C3~cycl oal kyl, aryl, aryl d ~al kyl,

di garyl)pethyl, C .-~al kyloxy or hydroxy; Y is NR8 or a direct bond; said R8
ng hydrogen) C..6al kyl or aryl; R9 and R10 each independently are

ir ogen) d .. 6al kyl) C3~cycl oal kyl) aryR-or aryld ~al kyl, or RO and R10
jbi ned with the nitrogen atom bearing R9 and R10 may form a pyrrolidinyl
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no or nmono or di (Ct.~allcyl)amno, or said RO and R10 conbined with the
rogen bearing RO and R10 may form a piperazinyl or 4-norpholinyl radical
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carbon atons; or iii) an optionally substituted five- or six-nenbered
erocyclic ring containing 1,2 or 3 heteroatons sel ected from oxygen,

fur and nitrogen) being fused with an optionally substituted five- or
-menbered heterocyclic ring through 2 garbon -6 2, 3-di hydrobenzof uran
3, 4-di hydr o- 1(2] ~- benzopyranyl ) with tetrahydrofuranyl being preferred.
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(c-). Xt , Rt Xt --~R t ~I~IIl ~ X2t/ : ~z~/ o ~t-,J~Rz; XX

(c-t+. (c-~~ (GI~ 20 wherein each X1 and X2 independently are Oor S; mis 1
or P; each Rl11 is hydrogen, O ~alkyl, d _qttlkyloxyd _4al kyl or
hydroxyCl_dal kyl and 25 R12 is hydrogen haI 0 or Cl ~a| kyI Funk| er
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yranyl optionally Wostitutcd wwth C1 _4alkyl; 2,' ~liltyl,~>.1

x: nnxl i oxi nyl ; 5 10 15 20 hal o) Ci...4al kyl oxycarbonyl and C ~al kyl ;
pyridazi nyl optionally substitutcd with halo. Another nore particul ar
roup of Het conprises optionally subsgituted five- or six-nenbered

cycgic am des containing one) two or three nitrogen atons) said five or

si x} renbered heterocyclic ring being optionally condensed with a five- or
si xprenber ed carbocycllc te .0C C|IC ring. containin gne or two nitrogen
atofrs or one 2ddrexyb HP“S‘E‘QEreﬁ xpbutanedipigy %-élpidl@P‘Yﬂ& RFeRangEcar-

esent ed b@i m&fcuﬁmebﬂfoiﬂtectﬁmﬁaaroddeb&m}[wmfsﬁb ArpRegbenzencamtalis

red by R4 RS b he coppound ntlon
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ary ~a| gyl 113].4 I s hydrogen, halo, O _6alkyl or aryl; Gl is -CHzZ-CH2-,
i(f-) =0)- CH2- or -CH2- CHZ-CH2-, wherein one or two hydrogen

at ofrs each |ndea'bhe@np¢ly\dﬁﬁ§/fog@ulaéb|canwwc@c Brlgns may-ahep teronyertediplocrp- )

- CHP- N(R13) - 1i@dir théraBedaickilyddtve nd @R Mot aline! W oy dRamMnodEheach

I ndgpendent|ly may .be re laced by .Cl-6al kyl . 25 Typical bicyclic am des

covpred by tﬁBPrGéT‘?tﬁ"fg Jrngsganic, bei ng Het, can be represented by the

fol ] ow ng forwnetdﬁiaidﬂﬁdﬂnshll(ﬂs&b&n thﬁ B&&shn&fsdﬂvcﬂﬂaddﬁoﬂﬁxﬁﬂu&um R15
~— = N~N~-R16

~N~{ ""~=Rtb ,R15 0] QO ~ ~
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/ ,N N~ N hydrates, alcoholatcs and the like.

As defined hereinabove, R7 may be hydroxy and in that instance Y in radical (b-3)

s in particular is a direct bond.
The N-oxides of the compounds of formula (I) are meant to comprise those
compounds of formula (I) wherein one or several nitrogen atoms are oxidated to the
i N-oxide form, in particularly those N-oxides wherein the piperidine-nitrogen is
N-oxidated.
20

In the compounds of formula (I) wherein R4 and RS is Het, said Het may be partly
or completely saturated, or unsaturated. The compounds of formula (I) wherein Het is
partly saturated or unsaturated and is substituted with hydroxy, mercapto or amino, may
also exist in their tautomeric forms. Such forms although not explicitly indicated

25 hereinabove, are intended to be included within the scope of the invention.

In particular, Het may be :
i) an optionally substituted five- or six-membered heterocyclic ring containing 1, 2, 3
or 4 heteroatoms selected from oxygen, sulfur and nitrogen, provided that no more
30 than 2 oxygen and/or sulfur atoms are present; or
ii) an optionally substituted five- or six-membered heterocyclic ring containing 1, 2 or 3
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an
optionally substituted five- or six-membered ring through 2 carbon atoms or |
carbon and 1 nitrogen atom, containing in the remainder of the fused ring only
35 carbon atoms; or
ili) an optionally substituted five- or six-membered heterocyclic ring containing 1,2 or 3
heteroatoms selected from oxygen, sulfur and nitrogen, being fused with an
optionally substituted five- or six-membered heterocyclic ring through 2 carbon




Rt 78Rts (d-11) (d-12) (d-13) 5 wherein X4 and XS each independently are O
or g; each R15 independently is hydrogen) d ~al kyl or aryl Cl 6al hyl; each
R16Qi ndependently is hydrogen) halo) C ~atkyl or Cl-6al kyloxy; Rl~ is

hydf ogen, hal o) d ~al kyl or aryl; and 10 ®ach R18 i ndependently is

hydg ogcn) Cl-6al kyl oxy or C ~al kyl 15 wherein the radicals (d-5)) (d-b),
(d-¥) and (d-8) may be connected to respectively Alk or X by repla~cirtg
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Parficul ar preferred conpounds are those no
Hetjis tetrahydrofuranyl optionally substituted with Cl-4alkyl;
1, 3 di oxol anyl optionally substituted with Cl-4allryl; 3,4-dihydro-I(2l-~I
- bephzopyranyl; pyrrolidinyl; piperidinyl; pyridinyl optionally substituted
Wi th cyano; pyrazinyl optionally substitted with Cl-4allryl;

benki m dazol yl; indolyl; 2,3-dihydro-2-oxo-|H benzimdazolyl optionally 10
subptituted with . 4a|ky| 2- 0xo-1-im dazolidinyl optionaIIy substituted
with Cl- 4a|ky|a@?m$Wﬂ¢wﬂmnmﬂqu 5 -benzotriazin-3-yl optionally

subptituted w tihortdKeRdo linmgdquﬂ, b g%am nyl ;
2, 3} di hydr o- 5 0XD0- Igl—l—thlgézo??}f“‘éﬁz‘p’%macmsdlfﬁhﬁ yI opt onacitf":g substituted
with d..4alV &B’Sﬂ-ﬁwrmcmlmlrm % ]rﬁy[ﬂ di'ezesy | opti onal | y
subt i t ut ed mbsﬁmans adaleHc)@utH%lG d| Ipl/ T O- @pumdﬂﬁmaw

opt} onal | elitwnpiys@ngl,,

W EREA r“ﬁﬁhk’wé?ﬁ%ﬁtlwammubmmwn dvgn park FeRiomelp R erT ed
conpounds are those preferred conpounds vvhgr é?W"Nl”l%fnbuﬂdhwﬂmw@r chl or o;
andfor R2 is hyﬂﬂ@@épamauiaﬂﬁlb fggrcﬂ%ll ethyl)am no; and/or R3 20 is

hydf ogen; anég,%niﬂ one B [ d| caI byﬂkwﬁe&e&%nﬁ&\o,
cyc opentyl) tra ofur W}"’Hﬂ{m’wlﬂu AWmg
7- ngt hyl - %ﬁ %f?@ls@{c(:pr&cﬁdw "?s QPV‘demtwom

3- e} hyl IZ)3- cﬁydﬁm&-mmq ~- ben2| m az ﬂccntpommm §m

1, 6} di hydro 3 %l -g)h%z(o IOPUanllyob&Lai r.adi cal nnig. rmul a (b-2)

whel ei n” X i s AU Hng'micsv cyd® di mpcp x?ﬁ'l‘”’ﬂ’(?r ve- f$xa r adi cal of

f I b- 33U Wi Hicd th

A LS iy n "m%;gggsaﬂm Em SRR Mo WEL N0 of
, PYeCelG Rt AEP O &

(I)jare 30 5- am no-6; ch oro WIbgmupbfu )
1-[[tet rlashder}'@ 1anyl ) met hyI ] 4 pi peri di nyﬁ mﬂIcﬁlf-“ﬁ’éh?mmnﬂ@é‘Eﬁr boxami

(-) (5) Sl-iamZIni_olg‘L@B@h i@ ethed od diro-m[l [(tetrahydro 2-furanyl ) nethyl]-4p
I pegl dl n n ran-
(P) (R) - Zarﬁ%&ﬁp&%p@mxw&mﬁ%&& tetra%%rbwzgﬂqmﬁm)net hyl ]-4

@

35 piperidinyl)-7-benzofurancar boxam de. Yed by e foiiei- Ty the
strpctural represeﬁ(cam,,ons of 4 rrpounds of formula (1) anc of certain
stafting mat €TT &l S 7| nter_n:ed-l at Z)Qhereof e radi caI il -N=N-C
\ /[R2 ~3 RO $ ¥ wi hereaf Iepres-ixés\b the __/Ehe
conpounds of fornul a (I) can be repared b hting | PR di ne of
forfula (117 wit#eBn internediagg,of fornula (1T1). L-W+QHB K-~ ati on
reaftion (> 10 Was descri bed |n 3

he reaction(e, (1 TI) with {JIC))] and in the
foI OW ng reactkon schenes is an appropr| ate | eaving group $ieh as) for

xappl e, hal o ,/pr hi no or iodo, or a sulfonyl oxy group,
e of net han f onyT oy, 4 msteitl B,Eﬁze?_me I,fonyl OXy af he i ke | eavi ng

ps. 15 The 9(—2 at| on r %W n woh (I -é\Qanvenl ently
uct ed in a re(gﬁnl oni nert sol vent Such as) for exagp)( wat et; an

hydr ocar e.g. benzenegpet hyl benzene) dlnethylbenzene,
robenzene nmet hoxybenzene and the |ike; an al kanol (®. g. nethanol,
nol , 1- bﬂhml cwhd(lhekaIﬁ | ogenat ed hydrocarbon, e.g.
| or omet hane, i Lonet harl%e angl F‘?Fe Olorfe: an ester) e.g. ethyl
ate, Y butyro 20 I tOne and the |like; a ketone, e.g. 2-propanone,
t hyl - 2- pent anof@h eﬁaﬁl ’ﬁhledxbgdﬂec @;Ite% 1, 4- di oxane,
- oxybi set hane) (hefatigygy of ur an and t'he- I”klﬂﬁx)eCpQMayl(a MyRidx§- sol vent,
~1,9s~-di met hy flgr de, ~,j~-dinethylacetam de) dinethyl sil f oxi de,
met hyl phosphoric £5 By, H‘?E’dé;hﬂiq&@[ gﬂk yl -3,4,5, 6-tetrahydro-2(
-pyrl m di none) 1, 3-di met hyl - 2-i m dazol i di none,
-tetra |l ure ni t robenzene) 1-nmethyl-Z 25 pyrrolidinone and the

) or a mx?ﬁ%‘gydﬁﬁ&@éh%bwémm@n@w fyon of an appropriate base
as, forl-tdignplanyl Oahoﬂllkabbsuﬁﬁcdé\[) yEart hall‘l(h'e cnfeilalngqqr bonat e,
ogen canigng _gmga{,_p Ia}i am de, bRk él lhydimmﬂ% 9% ksgggtq;ffdd e.g.
um rbonate, sodi L pm ARy, %’aﬁlwmanmmp f ym ch cal ci um
e) sOdi PFarybeniiopal Ys‘d'dﬁlumcamnd@ @qﬁj heI/ r 01 el -4:d kol tsrmhmrnom de
and the |ike or an organi c base suc ;gl‘ Mllwxanm,@),d,an,nam ne, e.g.
- di et hyl 4- pyri di nanune) j~, ~ di et hyl et hanam ne,
1- net hyl et hyl ) - 2- pr opanam ne) 1, 4-di azabi cycl o[ 2, 2, 2] oct ane,
hyl nor phol ine and the like) may be utilized to pick up the acid 5 which
i berated during the course of the reaction. In sone instances the
tion of a iodide salt, preferably an alkali netal iodide, or a crown
ry e. g. 1 4 7 10 13 16hexaoxacyc|ooctadecane and the I|ke ~may be

e T o o o, M o,




amne of formula L-N NHR3 (IV) with a carboxylic acid of fornula 30 RL O
HOOC ~~ R O~A -13 or a functional derivative thereof) such as a

haf i de, a symmetrical or m xed anhydride or an ester) preferably an

acjivated ester. Said functional derivatifve may be generated in situ, or if
depired, be isolated and further purified before reacting it wth the am ne
offfornmula (N). Functional derivatives may be prepared follow ng art-known

cedures, Hald, 07_fuaMeuyearbbyyl 8@ CY i JalkyL: BRd &iﬁé’ib icMaily sWstifuecdmiie ( ~
h thionyl ghl ('}I‘I de, phosp%roug&#?}i}gﬁl Ol‘lﬁ%i, p os%hory chloride and the

e) or hy cting the carboxylic acid of formula (V) with an acyl
ide, e.g. acetyl chloride, ethyl carbonochloridate and the like. O the

ol it i) i trponty st
i or 0517 i iyfibeted s el o miriusloprabidie g sl gy By o

ctions nex-membereddaterocytlic rimy beingibpdonallyycondénsed withalfiver emsix-ants in a

t abl N . .
bt acar bonebeted GboeyE dritleranl s conilnfiy B UrtwoRisfHc IR 6 one
ar prmat i ¢ hydhbugenaxygenatgm. Fhisisybaseupaf fiet #il be represerieyl heseinafgeby the g

' - oxybi seihdePHe3et r ahydrofuran and the like or a 15 Bipolar aprotic
vent j0e.g. | ~, ~j -di net hyl formam de, ~, ~-dinmethyl acetam de and the |ike.

(ary o no TR Beosyiq SRARRNRL LR R ARG bor Rl Dl cothotiififhnol o

the aci d whithdpresent inventidng dardivs reprgseinted byahe folowing foemuleact i on may be
repoved fromthe reaction m xture accordi ng to nmethodol ogi es generally
knpwn in the art h as, for exgnple) azeot@opical distidlation, 20
co I nt to protect

voi d

| exation or sagyt formation. |Further it y be expedi
no or hydnoxy, #ps duri nﬁe course Pf he-reacti
on abl iliie readily
N

undlesi red site rgactiyons. ' Sui ~pr ot ect ng,r'group'é’fc npr

removabl e groups as, O .~ahkyl carbonyl )Y C ~al kyl ox onyl )
arylmethyl) tertiairy butyl and ¢he |ike prgjective groups. 25 The
compounds of forr%ll_g (I'] can alternatively be prepared by the reductive

~- &l kyl §%| on reactdn of an apg#®riate ket@® or al dehy@&® of fornula L' =0

(V¥), sard L' =0 being a conmpound of forrmula L-H wherein two gem nal
hydir ogen at evherdiim Xhés Glor 8pl kanedi yl or C3_6cycl oal kanedi yl noiety are

repl aced by =O wigiB i i nﬁ]@j D (lI1). 30 reductive

N &l kyl ation m rea%i'%rwm%&éﬁga rlé’éﬁ‘?m S al kyl ati on reaction may
cofiveni ent|y be cdktTisdyépgemihalo; Gacsabkyl er #vkt ure of the reactants in a
suftabl e reaction-GghastcHglO@s!, -cHACPRr IN=0NL, aq:@:o)beﬂﬁeapi(t}qgcnﬁcm{%e, may be
stfrred _and/or heated in Order to _enhance the reaction rate. Suitable 5
sofvent 2Pare, for exaWmren opperiwo hydrogen atamsicash independentymay e phswbl |

2- ﬁr opanol and the |ibyeCi.gakgland e. g. ethyl acetate, 'y butyrol actone and
the |ike; ethers, _Aud-dhoxane., aet3ahydhgi | ] 1 | se e,
2- fret hoxyet hanol a‘%%qu h%H?i(%hef'g?%%_Fgg Jp?’g%@&g)}ﬂgn ng&é?/'pb& érf}@B

~, $T-di met hyl f or mam dwdragienatoms|cachindepgndratlymenryt bereplaged bycGr-salkyl i ¢ aci ds,
acetic acid, propanoic acid and the |ike; or a m xture of such

i/ent The iy - i o Hatiep . neans

Tha>r enct | SRAL By e AL B ETHERE WEpEaTLY ] Bhd RD LERERTHaRTe

i um bor oRsRTescated by shadollowingdomrulae :sal t t hereof, e.g. anmoni um fornate
the |ike reducing agents, or alternatively under hydrogen atnosphere,

opfional ly at an incP€ased tenperature aid/or pressure, i nXhe presence of
anfappropri ate catal yst ,glfch as, for_exapl eR¥pal | adi uy ondichgreoal ,

pl §ti num on-chgrcoal 13" and the |i ke. oder to prgveny” t h&N esired

fu redctint s and the

t her hydr ogegatj nﬁ certai'n f nct) onall groups i

ction products, i Sbe advant atffeoud’t ordd an ap oprr;i atge

al yst-poison to thdSreaction mxture) e.g., thiophene) guinoline,

phur and the like. In some instancsﬁs@it may al so be 393/)ant ageous to add
f

anfal kali netal sal®5%o the reaction tufe such as, I “exanpl e)

pogassi um fl uori de, potassium acetate and the 20 |i ke salts. The conpounds
of gfornmula (1) wherein L is a radical of fornula (b-2) and R5 is aryl or
He®, said RS being represented by R5-a) can alternatively be prepared

ording to one of the follow ng al kylation procedures. 25 R5-e-W +

Al k-D (y~ (l1-b-2-a) RS-'-X-Alk-D RS-a-X-H + W2-Alk-D ~ 0-b-2 b) In (VII)
(I'X) WL and W2 are appropriate |eaving groups such as, for exanple,

0, e. g. chloro or brono, C1 6alkyloxy or C1 6alkylthio, e.g.

hoxy or methylthio. 30 W2 can al so be a sul fonyl oxygroup or pyridinium
p. -15 5 10 15 20



2% 30 The allcylation-reactions of (VIl) with (I1-b-2-a) and (M I1) with (1~
be carried out according to art-known ptncedures) e.g. by stirring the

act ants without a solvent or in an inert organic solvent such as, for

npl e, an aromatic hydrocarbon, e.g. kgnzene, nethyl benzene,

et hyl benzene, and the |ike) a | ower al kanol, e.g. nmethanol, ethanol

put anol and the |ike) a ketone, e.g. 2-propanone, 4-nethyl-2-pentanone
and the |like, an ether) e.g. 1,4-dioxane, 1,1 -oxybisethane)

tegrahydrofuran and ige |like, a polar apretic solvent, e.g.g

-dlnethylfornam(j) ~r8i net hyl acet am dg) ﬁ4nethy|su|fox

r obenzene, pylrolldln he |ike g
pf e of such sc? vaTFS“‘Tﬁ"addl tiow! of Ian propm at g e Hen as) for
npl e) an al K /Ln garth al kaM nmet'al carbonat®  hyfir ogen

bonat e, hydroxi de) al %om de, hydri de am de or oxide, e.@. sodium
bonat e) sodi um hyggyogen carbonate, @9t assi um carbonat@lgsodi um

hygr oxi de) sodi um net hoxi de) sodi um hydride) sodium anide) cal cium
bonat e, cal ci um hydroxi de, calcitun oxide and the |ike or gh or gani c

5e, such as, for eYanpl e) atertlary anfne, e.g. ~ ~jiz di et hiyl et hanam ne,
J]~t( 1-nethyle pc panam ne, Q) /phol i ne a may be
utjlized to p| aci d whi ch [ at ed g,tr,he Course of the
repction. In s {f ances t he add R 2#Na iodi de’“ st 1@ﬂt‘:rab\y an

al kali netal iodide or a crowmn ether, e.d
1,4,7,10, 13, 16hexaoxacycl ooct adecut e and Rrﬁe i ke, nabee approriate. The
cofrpounds  of fornghpy (1] wherein L is agd4amndi cal of fornul aBy4), said

co oun%s bei ng represented by (1-b-4)) can also be prepared by reacting a
pi peri di*ne of forrrula (~ with an amne of formula' (Xl)., 9 RO\NH +
-Cy_pi kwherBino%4 and X3 cﬂ9116ﬂ6pkh@nﬂyﬂel(—)&5ﬁo~ (t =) In (XI') RO and R10

haye the sagen R ifMserie: W §\ﬁky15 an appropriate

| epvi ng group, s for ‘ex l: ro brono; hydroxy;

a | 6al kyl 0x5%r g]“{d&PWFPWE ng“’éc“' éiﬁaﬁ‘ry q§y The conpounds of
mul a (1] \/\heRb'?tsﬂydr@gea Kea6liCakallfl of efyiind (b-4) and Y is NRg, said

i D or S R Ry Félyé%ka%‘baeé%‘fv‘i%%u%?%fr s an
apLopri at ewhammgmgmmﬂ:(d@,o(ﬂ-@sm Hand &k&)mh)ebetmdnww@ ;oxelsp_d&avggmgky, e.g.
mef hoxy 1 ~ a

\ N C- NR8- Al q;‘_%g %iﬁ‘ip ;’&dl%gkn%’er\aéé o&n‘gﬁgr‘aﬁ%?y '&ﬁ é& § d (3~ with
(3F are co nise' CHol- sﬁr@l& Ja-r8EHDB> i 8 =CBrvent , such
for exarrplmacwommbonz)z% mﬂiéeﬂagpe NHB@HyeranreHaﬂ-ereHere) e.g.
acgtone;_a hal ?\?ﬁﬁ&u& hyggﬁrﬁ_(gﬂ chl or onet hane, trichl ommet hane;
an| et he®d. e. 2 A:Al tetrahydrofuran and the like; a polar
apfotic s]?I(B nis)-CH-8CH-CHECHS! \OH=2CCIt @HE=CRY), {CCIEHOB OHECRY, mam de or a

kKt ure of suc t p te has CA.AS

ali netal &h@#a@g E&um ﬁy@—%‘g ﬁiﬁéﬁﬁaﬁ C' 'B:tafg C@u@ﬁgy ’ for

npl e, j ~- di NFHyHeN+E@Hawr REHeN-CHEN- et hyl et hyl } - 2- propanam nc may be
lized to pick up the acid which is |iberated during the course of the

repction. Sonewhat el evated tenperatures may enhance the rate of the
repcti ¥ The F@ﬁhpmm@ﬂef ctearayelicring-sysims avithin thisssubgroyp presselestedfeantrul a.

(b 3;| 2gdb\efmb n$idtisk @pzmamct . dﬁ;—ilsir(%lgﬂf&%ﬁﬁ&mo B?oxfaﬂl @Ui)s}('&)t(tgt% bof 2))
f ctional ‘éf@ﬁﬁ ai%d%by'o PP?%%%F%"%%E %&rﬂ?ﬁa‘@%m + H~s-~-D
?- C- NR8- Aﬁ@@(q-lmcﬁzdjduzﬂ oﬁﬁor&ﬂy 'sTthse ttehwith 6}1.4ﬁﬂk}(l)6 4‘Jd)hydrq—h—oece- may

< 1y be
debcr fben 1 5P TRAMEL G P oA A ARER IHOE I ARG ARPERY RUEEY s o
mul &X1) lmmuﬂ) -phthglazinyladj3edihydoé-Stoxori-ehifdol oA B, ZVﬂpymnmuRd-)d epresents
cyno, aryl ﬁfon‘éﬂ} sub%ﬁld?cd»@m €3l,4alt5; B@bxbefm-%%lé{g ZS%I e realsai d

cogrpounds by ( 1), .can al sq be prepared by the a ion of a

pi Peri di ne %l?‘ofnég)’rﬁ‘lﬂﬁu(“ﬁd)w\}\’i‘ Er-4abeyhil YHP &St FEYEIIBRYY opRo

remction-i n@ithsticeddaeith C Yalkydsr hﬂ@rmenmh&empdﬂmmmm Mdmﬁarr@on) e.g.
begpzene) net hyl benzene and the like, an '. al kanol, e.g. nethanol, ethanol,

2-propanol and the like) a ketone, e.g. 2-propanone and the |ike, an et her)
. tetrahydnofuran and the like, or a m xture of such sol vents.
RAR - C2~al kctrcdiyl-H + HD ~ R4 -C2.ball;anc;diyl-D (XU) (1~ (1-b-1) -17



5 @he conpounds of forrnuta (1] wherein L is a radical of formula (b-2)
grein Xis Oand RSis Hor Cl-6alkyl) said radical being represented by
b and said conmpounds by (I-b-2-c) can be prepared by reacting a
pigeridine of fornula (11) with an epoxi®%e of fornmula (XVI). O+ HD ---~
JCH(RS b)-CH2-D (XVn (1i] (l-b-2-c) 10 15 20 25 30 35 The reaction may be
copduct ed by stirring and, if desired heating the reactants in a

repcti on- |nert vent such exanpl e ter, a keto

2-pr opanone : o‘%‘H*m nB?'} 2“8 “F‘E‘P Pg?c{ir?jghgm

' - oxybi s#h (S’P' halg; g Qﬁﬂ hdrogen, peing or G1-5AKEIABNNG; 5 di pol ar
apjoric sol 5 &&JCI}I-dinethylfornamde IV, N-dimethylacetamde and
thg like, o%(&g l’m xturye of such solvents. The conpounds of formula (1) can
al o be converted into each other follow ng artknown procedures of

fupctiongl gr oOgher it&2StRigtdiNpdinds WitEn ¥ diNeh6n &b 11f046 BoBpOnaE of RFmulal | be

(r:ria egehgr :: mw&gaccorﬂﬂgg“’ O%héfr&ttf %%m%ﬂiaslh&mgri ‘on pr oceé%%ﬂm@cu v
i

stfrring thend/gr is G yalkyh appropriate al kylating agent, if desired, in
thg presence of a base and a sol vent. Conpounds of fornula (1) bearing a
prgtective dioxolan ring nay be deacetalized to yield the correspondi ng oxo

cofpounds. Sai Mmhwe@mmmmmmmmwmnmmﬂprocedures
lel y kgown in ”lﬁts@,' RAlkgbor CPE sdbe@tﬁteunﬁﬂthsal starring

majerials in an a i C d? ihe ds of for
cofitai ning a cyan M&%ﬁﬁqfﬂﬁ%@g nggﬁy(ﬁ{)%c% ﬁ%ané’o ﬁéﬂ%ﬂ%‘g .
a ngsobgnstggrr?fg@galm“ chafryI;Idt(anxyk)ﬁipmlylraatHetgoxt gfe starti ng cyano cg{rgf)unds in
ny g 1 QI 1 .Uum.l ys
h as, for exa %'ﬁ‘ﬁﬂ"?ﬁ' @’ﬁ@r %Qér%@n ‘?ﬁ@ﬁ gh‘g"og?'ke
cafal ysts aﬁd.N_d (Qﬁails%sdqaﬂtyﬂmym Cbtrﬁ‘)f}%réof a base such as for exanpl g., an
amjne e [ 351%&1 a]aa@_ -h K8 g. sodium
hyroxrd%adthe I'Ke. ? E‘% \)n re, Fkanols e.g.
Rydzngsn opaykan ﬁ’? YOEDERR 54 myle?amﬁaiwmratw Pohe | ke
or ; ﬁomgﬁ) ure of smcig a%%&aeragg?uen mww?@tvﬁa@rmi%te&vddt AN B ng an
For " oxaRE BachingkoABadiligaRt st o €5 4ol B B2 DR B0 ot line o
| the |i keitr beabin sadIR9amtlsR rﬁa)eﬂohﬂla(pbrﬂ'ohcﬁn kFidingl yaditahr opanol and
¢ ik et hgrgsn e. gg t et rahydrof uran and the I?I?em diig Am no groups may
be}al ky?%t ed fgggovm ng art-known procedures such as, fo&xfswriigl\o
3l kyl ati on) tinteresting compgungds 'mnhmmb:tdms&egmmpo isabed
hegei nbef or eagickiBe FRFRANAAY ofa-) WHEHR(1E LA ML 2 28n D B b feRBns Y be
copverted into the 5 ) a{é §ﬁg  om ng "art - known
saponi fi eat OBR® @3533{#‘@5‘;@ 6“"86“” h‘f‘?)%ﬁfstlh & t| ng conmpound with an

aqdeous alkaline or an aqueous acidic solution. The conpounds of formula (n

Wnrein o be c nverted i nt.o cotg@ |n Rl i s hydrogen
folfl owi f art p(?{jg oS MPY NG cogi B ?Flr“ri ng and, if
dedi red, heati ng tl-hié rﬁmﬁﬂlﬂ@ﬂ pptionally s retedefaétwhor nert 10

solyvent in the pr ﬁﬂ%%@éloﬂ&ﬁﬁ%ﬁ%c%ﬂﬁﬁ%@%%c&@l R4 isTyafb, as)
fog exanpl e Ia@bmonﬁ%r coal and the like catalysts. The conpounds of
fofnul a ()7 BGYCIP YrardiatPri he correspondi ng j ~- oxide fortes

f olyl ow ng]c art- knomghsrarmwluf@anfuw(bcnmrdmme(Ilrianad:eal | tgld(ts@@ﬁl;i}t 0 i Ls

j ~jt- oxi or al.d | Y-oxjdat cact eperally be cazried out by
t~gctin th%"raslt{ Istlfnlé &5 ﬁ@p(iyg ISPI‘TFMITB&& g ﬂ\ﬂ" an appropriate
ordanic or i norgarlnsapedioadiodéommm(rbe?prwmtan Aﬂons@hmedkmdiykiﬁésl\ﬂdorrpri se,

forf exanpl e ? I th al kal i ne net al
perfoxi de, eg.hr&)(%r?fggﬁnq %eﬁ%@ggﬂcy ot asds(Ial gg%géiwd)r&%ri um peroxi de and the
qe; appropriate organi c peroxi des conprise peroxy acids such as, for

exe | e benze necarbo er oxoi c
i e g. 3 i é@%&@@ﬁ% %%8%3&85%“22%%@%’%% o
per oxoaI3 anoi ¢ acrl'd'élsiéi’rﬁ’ dywh: pirsEd iyl pyadingl oprignillyesu I“Iélé‘fd with Cy_galky

aI yI hy dnpes0iafe pyretyl opu&unylsusaydteanﬁm gakﬂnscdzhﬁxdhquﬂ ophandly

d I I f
Aﬁéi e vargreied oL E a8 okl ?%PE‘IFII%FI o BT R0l ) but anol

the |like; a hydrocarbon, e.g. benzene) cnethyl benzene) di nethyl benzene
the like; a ketone) e.g. 2-pnpanone, 25 2-butanone and the like) a
haliogenat ed hydrocarbon, e.g. dichloronethane, trichloronethane and the
Ii e or mxtures of such solvents. In order to enhance the reaction rate)
imy be appropriate to heat the reaction mxture. Some of the
|nterned|ates and starting naterials |n the foregorng preparations are 30



2S protective group Pl in the thus obtained internediate (XVlI11)
| om ng art-known procedures) e.g. by hydrolysis in an acidic or an
al i ne medium or by catal ytic hydrogenation, dependi ng upon the nature of
Ri renoval of Pt Pt N-NRBH +M Pt NNNoC\ / RZ --R3 O(~ " Aln the
ction of (XVII') with (V) and in the follow ng reaction schenes P1
resents a suitable protective group which is readily renovabl e by
rogenation or hydrolysis. Pnferred protective groups nmay for exanple be)
rogenol yzabl e groups, e.g. phenylnmethyl and the |like or hydrolyzable
ups, such as CIHetllkEyddma;/oeﬁohmﬂyl(c-l)s(m)@wamy@ar bonyl

(R d 1 Ak it EEorbIR P EREI R o r@‘%”t”@(@ e

ernatively be prepared as described in the follow ng reaction schene.

Gt onsof anphRse Bk ardlcoh b bCHRBBKE whbrekPHBRL A (-
EIES Ui e by i

al kal i msubdtimted glmlctlt.julkyﬁ?, Mmydm-la(m;l)ibh@zdpymyl pyrroidiaylrpipeddinyin e. g.
nesi um bromi.de. or |um hl.ori de. The, reactlo be carried out in

eact | on- iPHEARYLRtiPE y Stfuted with gyano; pyrsrinyl oprion f%sgwged with
r ahydr of & 1agatkyl; llemgimohétlhdmbél, Z,B-dihxﬂm‘@mx%tbhm@ndyi opsianale:; a

CO TS TSP N

rocagrfon XA d;,&g] ﬁﬁ,,ﬁﬁn be carried
accg§d| Egﬁ‘su%tedggglhl n pr ocedurgg}qla g'ksde}fsgte%{&?%s%tgra edr on Letters
1971 ( 1988)48ky]; $4rihygrer4-qxgeld.3-benzotriazim 31yl gptignallpsubsqupedwith thregyy -

(R’)2< oA (;<~ Cr. lylely glodp® bl (L ngmhﬂ; 203Rlih{dtoch- ST ﬁh@lbet oes

-a) ¢c epr.ot ect ed. as,, descr. i e to.yl e e

i nf em~edi at Z@Zﬁ ?H&M& E?’? oé’j"“ys“ t°$ﬁ'€ ?ﬁ%ﬁ?ﬁ % ?‘Eﬂl‘?ml a (T~ can
bef deri ved {3,0m]pyriraidpr-6{yt optionblty mﬂssmtdllwxddcl)waﬂnyldl&dﬂgﬁrd-émwuua (~ by

al kyl arihg i~at 1 159 ng the
al kyl arlhgn %pggéezg@g@ngﬁ E} #%@%%ér@?ﬁgg%fé%i\g% 14;&: (H"?V% and,
supsequent | dioxerbyguingzdlingl. pr ot ective group P 1 in the thus obtained
infernmediate (XXIl) follow ng art-known procedures descri bed hereinbefore.

N &l kyl ation renoval of P~ HN ~NPl ----~ L NNP1 ~R3 L W~In . i 3
R 10 15 The caMsgpariculacpraterisd componndsatevhose prefereeteampauads Mherein R* is

i nfernedi at @§dRied 6F EAIGE; and/dPRZ & Bfdrb mem(w ‘lhnéﬂylé‘dhﬂiﬁmidot Rhd/SRRE. 0.
e U T i i i st o
ga&m um andtedmyamhfmyl iperidtiind7- et ?m&mmaa:lnommm din-6a; T ol | oned
t t t t
abropr1 at o a2 a2 b B Pipa BT | B A BT oA o and < he.

li ke. In fopmdaziyk-orW6 represents hydrogen or an appropriate reactive
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cohveni %tl‘&'ﬂb‘@“@&?ﬂle@f out in a reaction-inert solvent such as for
expnple, an ali ph&isemw%wm(b@)@hee@mmﬂmbﬁ%mbsy&hxme?ﬁ;ne and
the Iike; an magl c sgl Vﬁ ﬁ’gﬁ’h benzene) chl orobenzene~ and the |ike;
anjet her, e™t y &t S UutHRethXPhemYly ane” and the Iike or a mxture of
sugh sol vents and opti onaIIy in the presence of an am ne, e.g. ethanan ne)
N, p-diethyleth ) [ A - am ne and the |ike.
-24 5 The int er%%@saﬁ thygﬂs&ret‘\‘@a giwhmm%%fﬁg%géreactl ve | eaving
grpup, 3Q&i dSwenibeiorehleres4-diydmedN Y- [ @trhydu-2-firdnylmeshyld-di pipesidingd]-AH-

represent ed fy,f a) bS?d?mhé’ turn be obtained from~ follow ng art-known
hajogenati on ppoi%rdgnr esaroptl onally followed by the separation of the

undlesi r ed i $o1tRy-S-ammpoiechioro-3,4- dlhydro-N [1-[(tetrahydro-2-furanyl)methyl]-4-
piperidinyl]-2H- 1-benzopyran-8-carboxamide; and

(-)-(R)-4-amino-5-chloro-2,3-dihydro-N-[1-[(tetrahydro-2-furanyl)methyl]}-4-
35  piperidinyl}-7-benzofurancarboxamide. i




hal ogenation RL z w~ ~ ~ R ~~-r - A 10 15 20 25 For exanple, an
termediate of fornula (X7QV) can be hal ogenated with a di halide) e.qg.
lorine, bromne and the like, optionally in the presence of a catal yst
ch as, alrews acid, e.g. ferric chlpjide, ferric brom de, alum num
loride and the like. Internediate (XXIV) can al so be hal ogenated with
hal oam des, e.g. N-chl orosuccinimde, ~[-bronosuccinimde and the |ike.
sonme instances the reaction can be catalyzed by the addition of acids)
g. acetic acid, hydrochloric acid and the |ike. Said hal ogenation
actlons canif SPHH SMblit B sER presntdtidn of BREbmBAIARSE forkla(pNt such
, for exanple, water atic ydrocarbon) e. ent ane, heXane,
cl ohexandndfficartin #WREE“&FF"&E@HQH‘ {es theread, the “’%&"’Pgene met hyl benzene
d the like; a hal ogenated hydrocarbon, e.g. dichloronethane,
trachl oronet hane and the |ike; amglether, e.g. 1,1 -oxybisethane)
trahydrofuran a he |Ik@’ o/—& Bi poI ar aprotic solvent) e.qg.
etonitrile and he §he edi ates of fornula (XXIV) wherein Rl
ot her than hy ) lal o ng represented by R -a and said
termedi at es by (X~Q\/ d‘)) cag be Yrepared by hal ogenati on of an
termedi ate of fornula (XX~ _,/JR2 hal ogenation ~ ~ R2 WA A (~ _ (~_a)
2 TheS5hal ogenation reacti on caA”be canned out according to the
| ogenati on procedures descri bed herei nabove for the hal ogenation of (-~.
e starti ngllmeteaftetbesreplesdn®ed byl the syrilbsl he obt ai ned by cyclizing an S
ternmediate of fornula ~ in the presence of boron tribromde or an acid
ch as) for exanple) hydrochloric acid) hydrobrom c acid and the like, or
ilxt ures of t Ahseompoutsiswf fdrmmbted) candeipcpareddyiN-alkybutin®RA piperidine oR2 OOH Rt 90
10 I'n int ﬁg]m; gg%b)mﬁgﬁl t r%ﬂx’ﬂ? the foll ow ng description and
action sc eme:gugl‘gl ~a fheld?'h e Ihternediates of formula ~) in turn,
n be prepared by deprotectlng the 15 functlonallzed al cohol in
termedi at e Qg?w g4, ~OP2 RERbYiafonh prot®t|ve giroup R2 Rt90 A
In fornmul Q~VII) P2 |s a protective group such as for exanple)
tgtrahydro 20ggyranyl, tertigry but J¥fiheny!| net hyl and the like. These
priot ecti ve groups are readily renovable by hydrolysis with for exanple) an
aqi d) épg. hydrochl ori c acid) hydrobrom c acid, acetic acid and the |like or
catal ytic wds e@eﬂséd iafhd Radton q@mﬁeﬁme(manmmhegmmﬁgdwam&ppr opriate
Ca

I d
1yt he “RTSE B HeRe A Bavink RS B enP s BBt b
urjdesi r ed $rateo 8biodeaarta sulfeonylSxy geinpee. prmetbarteswléonylaxyp4-mathylbérmenexanpl e, C

1-6al kyl carhe, nyl, benzyl oxycarbonyl and aryl nethyl
grjoups. The r%oxgﬁnﬁtﬁéwg?\g%&%gggg gg(})up may | general I y be carried out by

ddbl ocRPng, f dhedkalkpiaton magtion of §H) Boreprerienslysontlydiediin adpastiepr i at e
adid or basgeri dolvmt mhmerfoﬁcﬁxm;ﬂ@lmmpmaﬁu@ h§@o¥£Bén,@lg. benzene,

methylbenzene, dimethylbenzene, chlorobenzene, methoxybenzene and the like; an
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alkanol, e.g. methanol, ethanol, 1-butanol and the like; a halogenated hydrocarbon, e.g.

dichloromethane, trichloromethane and the like; an ester, e.g. ethyl acetate, y-butyro-
20 lactone and the like; a ketone, e.g. 2-propanone, 4-methyl-2-pentanone and the like; an

ether, e.g. 1,4-dioxane, 1,1'-oxybisethane, tetrahydrofuran and the like; a polar aprotic

solvent, e.g. N,N-dimethylformamide, N,N-dimethylacetamide, dimethylisulfoxide,

hexamethylphosphoric triamide, 1,3-dimetyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone,

1,3-dimethyl-2-imidazolidinone, 1,1,3,3,-tetramethylurea, nitrobenzene, 1-methyl-2-
25  pyrrolidinone and the like, or a mixture of such solvents.

The addition of an appropriate base such as, for example, an alkali or an earth
alkaline metal carbonate, hydrogen carbonate, carboxylate, amide, oxide, hydroxide or
alkoxide, e.g. sodium carbonate, sodium hydrogen carbonate, potassium carbonate,
calcium oxide, sodium acetate, sodium amide, sodium hydroxide, sodium methoxide




-23 water) ar by catal ytic hydrogenation in the presence of hydrogen and an
appropriate catal yst dependi ng upon the nature of the protective group. The
interu~diates of formula (XXVI1J can be obtai ned by reduction of an
internediate of forrmula (XXYII1]. reductiipn R2 ~ ~ R2 R190 ~CH R190 ~A NCH
~OPZ "OP2 It is to be understood that in fornmula ~ and the subsequent
formul ae one ar two hydrogen atons of the carbon chain nmay be replaced by a
C1 6alkyl radical) and n can be 0) 1 or 2. The double bond of formula
(XXVI'1'1) may be reduced by catalytic hydrogenation in a suitable sol vent,

e.g. met hfmol %d%%‘ﬁk’@brﬁf& %:h@bédc'ﬁﬁcﬂzﬂ;fd}%x% emagﬁlt:@ Okﬂ%ﬂ&ﬂn i -gn
appropri ate st. e m on- c coa i um ongc a ane
appr opr i atie £k ey Shing iy At abm e Rencgabl, fal] #dL um oncasy sanly, Raney
pr esis grﬁ TMcycM[éﬂ@&t&ic@ﬂ-cﬂfyltbOﬂphdlﬁx&a(nWlﬂcc ﬁﬁyfbbemlizanarpmt uppthe axadth i ng
an al de e S or or us
yl i de (e)gd @ﬁﬁ ?%W%atb‘g&ugsrcygglﬁ% ‘F%ﬁ%{}\v?‘lf"g‘m‘r’é’é@?% %)rd?t1 é’lrg’%ﬁ Pde
ﬂ(r)epar Ed fi -loﬁuiasﬁhqspﬂamb@t@@&algmemm@, attclyolwb@lhqnnghiﬁlsﬂ,leﬁéz 150
mer - Enmon tgh‘@
Cxx*ﬁi&qtadggm{é%al gqrc%ldge ay b %ﬂﬁgxaﬂ’"é Qmpf&ne\a)at

CH NCH ~( tal ne treatin

phosphoni um ated&macrpwwmtyrf@t@cmhqfa@ﬁf&pmwpn afddigigadlys ifanay g&) f or
exanpl e, potzigahtFacs fo condhiersaideN-alkylauby hnddrfahﬁﬂbﬁ atﬁx@gph‘éfﬂ §oh 4§ fos odl um
hydride and the |1ke bases under an inert nos 8 n a reac

a5 T A coplenprugsinirenarbarr riossp et Aleraien, sud SalleRan Fa op r an)
1, 4- di oxane canteddue by iajsplyinptaet-kiviwar corditiah eof phﬁsémfdraat@.lyssmmom@m&nt |y

ar 1 knoun- 1 SPIGESET sftbiies RIEE RG-S Wl dr'pRierilf PR Bnd PHlbpb By, "0

t he undesi r eu inerbatEnasphdro asigefined berel InaRve-in-th¢ pesene 0Da Riigdlopbas transfet0 15
20 {For exanplglyst Hgndls! kﬁb!r %Etﬁﬁkgg d{ afimdn Mﬂéﬁﬂm&ﬁpm,be
exa ., an

forinyl at ed by reactl on w_th an ‘appro ase such e
al Kyl | ilShi Ustraadkylphasphenjumi te owhﬁum ailfimydmxw&nbyqlrﬁ@q uiate and
subsequent | \thé BRC&dtdlgsts. nSorhéwisat elevaedethpartuidsthfobed C?meherehxmc the
derji vative with f ormam de) e.g. ~T, N-di nmet hyl for mam

metlhy| - ~T- pHa%H ﬁf?}%ﬁrﬁﬁ?ﬁ%e and the like. Said fornylation may al so be
corjduct ed under Vil snei er-Haack (phosphoryl chloride, formam de) or

Ga i di
rodi um At ef ndB s ALd ﬁicqgﬁowﬁ?é?fc%ﬁﬁh%ﬁea g%? BRALs k@a@%ﬁ%ﬁ%: n A
i s |- CH2-20H2-the aetien Mmuswes agd, if mcm hodelegieshy

Cl j6al kyl , S%h@!mn?kﬁémm et she wfdr%%ﬁﬁerttx&ﬂc&ah Biaﬁmticﬁ\ @atidn, can

obt ai ned }/CIE anlnterrredlate of forrrula(XXVI-a- ) in an acidic
nmedi um accord Kﬁ%‘ @al¥es described in J. Het. Chem, ~, 1333
(1980). 2 --w~ ~ RZ C—-~ ~~R2 RR90 R190 CHZ O ~CH2 (~-a 1) \CH 25 30
Itistobeun n Lo -1 0 r two
hydr ogen at ons Cf)ﬁné)o(g{'%\/ ff utl%%%éo;%\é %P%‘?%‘?y?ﬁga‘%%}%@rﬁ%% '{;(gfe by a
~al 125y| amioé offormPlae desired internedi ates of fornula (XXVI-a-1) can be
ined front an al kyl oxybenzene derivative of fornmula (XXX) by reacting

latter with an etlt \ne oxide dcriv;ttive in a relcti~~ inert
~ent ~cf~ ;t~, fLfNe~:~ } ~n@mter, e.~ tetr;tl~drofuran.

with a carboxylic acid of formula

30



-25 1,4-dioxane, and the like in the presence of a base. Appropriate bases
are, for exanple) alkyl lithium e.g. nethyl lithium n.butyl |ithiumand
the like. The internediates of fornula (~ can also be prepared by

hydrol yzing the ester 5 group of fornula §X~ in a basic or acidic aqueous
medium R1 hydrolysis RZ ~ M 10 15 20 In (X~ and throughout the follow ng
description and reaction schenes R22 is a C1 .alkyl radical. The above
esters of forrmula (~ in turn can be obtai ned by hal ogenati on of the

i nt er nedi at es adindtionahdesivativeabarea] sugh aoa hidédeps sypanhetriesl atesized &hydride or

h bef f f
T R GRS SRR A e S
, V\/nereln Asng,or@idgagw,waw%w dfurtherdupifigd hefore neagting it wish thsaymingio

formul a (B%Mm@(m) F@rfbu@ﬁal‘?l@ﬁ?dd%@ﬂmby begfeg%g RSldwiRg mﬂdﬂwn Hdehurcs
|nterrred|ate(X~ ln th eﬁ{]esen;&oﬁﬂ an, a ormc acid,

or. exa
acetic aéi d)fORSaMmple Ry Brashnghes i¢ acidef formula (V) ‘XE‘EBEOW chlpade aC| ds
cycl i zat l on gphordus trichlbde;iph Qtﬁoxﬁe‘a@d&h&lﬂfﬁér féacumgtFlEc

o Shar et by %g?dafé?%tﬁ &F 8&5 OVGQﬁSﬁtd%o? EetuLepRds et ‘H‘%chblf%? Hlaffa -
O _i{ Rzz" O Cthe likeROr 118 interiRediads (V) andz(W) InayBereoufilefin-the pfeRertd®oChizuitabld3 C-~
;g‘;i \Aﬁaf" gl re %@B@%&%fw irhiBek, 8B dibyLiShex§REHGAMIAES LhR - Y Syl 2

10  pyridinium iodide and the like.

Said amidation reactions may conveniently be carried out by stirring the reactants in
a suitable reaction-inert solvent such as, for example, a halogenated hydrocarbon, e.g.
dichloromethane, trichloromethane and the like, an aromatic hydrocarbon, e.g. methyl-
benzene and the like, an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran and the like or a

15 dipolar aprotic solvent, e.g. N,N-dimethylformamide, N,N-dimethylacetamide and the
like. The addition of a suitable base may be appropriate, in particular a tertiary amine
such as, N,N-diethylethanamine. The water, the alcohol or the acid which is liberated
during the course of the reaction may be removed from the reaction mixture according to
methodologies generally known in the art such as, for example, azeotropical distillation,

20 complexation or salt formation. Further it may be expedient to protect amino or hydroxy
groups during the course of the reaction to avoid undesired side reactions. Suitable
protecting groups comprise readily removable groups such as, C; salkylcarbonyl,
C,4alkyloxycarbonyl, arylmethyl, tertiairy butyl and the like protective groups.

25 The compounds of formula (I) can alternatively be prepared by the reductive
N-alkylation reaction of an appropriate ketone or aldehyde of formula L'=0 (VI), said
L'=0 being a compound of formula L-H wherein two geminal hydrogen atoms in the
C,.¢alkanediyl or Cs_¢cycloalkanediyl moiety are replaced by =0, with a piperidine of
formula H-D (II).

30

reductive N-alkylation
L'=0 + H-D - 4]
reaction
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25 tenperarirre, in particular the reflux tenperature of the reaction

m xture. Suitable solvents are, for exanple, aliphatic or aromatic

hydr ocar bons, e.g. methyl benzene, phenyl benzene and the |ike) hal ogenated
hydrocarbons) e.g. chlorobenzene and thg.like, alcohols) e.g. cycl ohexanol
and the like, ethers) e.g. 1,1 -oxybisethane) 1,1'-oxybi sbenzene and the
like, amnes, e.g. |~ Ndinethylaniline and the |ike; dipolar aprotic
solvents) e.g. N N-dinethylformam de, 1-nmethyl-2-pyrrolidinone and the

| i ke. The phenyl allyl ether of fornula ~ can in turn be prepared by the

al kyl ation re@ghiQfyc @I,?% %@J&%r&&b@ﬁﬁﬁ?b@ﬁﬁnﬁﬁﬂi%%@dwt Q,H@d&'fh a

al kyl ati ng reagent 0 | om ng a known yl ati
pr ocedur esMIXNiCiQf thy rgaqtants Hx axitab Ri"za@l‘@'mm theyreactigpz0- C ~ ~

HR2 HO bOf (ﬁ@@ﬁr\éf IDay Q%rl@h‘%nd %ﬂbrh&kéﬂlhﬁrcfcﬁfdﬂl,ﬂl}(@we Micﬁctﬂﬁlfrh@eslxn%lcdesc“ bed
er ei nbef or or i nternediate a i on reacti.on can
conveni®nt {YVEE Ty Hor SXATBRIE Wit djr“ﬂ'@‘a{‘ @?%éﬁaﬁﬁﬂo@ Cd@ﬂf’f griiPpanol andy
reacti on- i thedikesestersret g. sdtyﬂaca@;c, froutyeslactpheandihie bke; mhtrarcmﬂt‘i-(hosmcvent

e. benze lyi4k

ketg one, E"@l%rfé’g‘g"n%ﬁe& tgscg#ﬂgai Eﬁ&%#tﬁ?ﬁi a§& Beite, &p ur an and
t he I|ke snlvea;ta;lcmohbm dipedylfermangide, \demcth)'lasugfoxmcmngﬂmmrmar mhm de and
the Iike. r

pot ass] (m Ao R, e 3P Efr??ﬂ'“ﬁ@ox. Bid B TEN B S e Bk MnEHA! TR °
opti onHl | ytepB "arknowB resdustive N Pﬂ"‘iﬁﬁ?@ﬁ m%anmm TERRLOR dS qapdedcir se of
the reacti gither withd6dfam tﬁnb&ir@hmadoﬁﬁn@ﬁoﬁﬁydﬁdeaf&ﬁi&&d WhLEalCthéred, | S

- CH2- CH2- CHZ- h t t
O el kyl ) S AmPREL RSP a0d ity RishRaget a8 sy pdf biREe can be
obt ai ned batrosphert, mnomﬂlyeatﬁﬁidcmamnymeramﬁe drol/onpress{os;-ithg plesdnceoof ag t he

|t or g AR RS {7 Ror SRy VR G et bERR AL halopl "

under sti)odandﬁh@ lik¢y In orden kaprevent mdmmdtfur@es bypdregenation pheeriainafungtipnabnd

(3~~VI11) é"féa@&iﬂt"s QRE theabRBBn Produls, iPih R Be I BlageSs tb B&d &fr bon chain
may be repla ced by O ~alkyl. The intetirtedi ates of formyl a (X~V1I) can be
pr ~cpar ed Wr%PrBt%?%MStM?&é‘P 0B IBRIS €. Lo I&wa@nwe?lm sWphyror ul a
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can, be carried out ondirtg
to reactio &agggr&mtgrcasgclag%g? ﬁ'p}ch et {18?‘6‘3 P@?ﬁ%%ﬁ‘ftﬁ a'Efgfﬂ?ounds)
Vol . 20 pakjessal83- Q18. Preferably the rearrangnent is carried out in a
reaction-inert solvent at tenperatures above 1OOC Sui tabl e solvents are
for exanple, hydrocar bongq){o g. r{Bhenyl benzene, rghenyl met hane, ..
napht hal ene, plar(D veherein hds p radical pEf %M%W&Wbons)

etﬁ chi orama)zmkérwm ghtepredeied by |Rﬁ3?ﬁab§|altfnﬂwe 5 t {dﬁel i kte
et hers, X nzene an e like; or |po ar apro ic solvents,
e.g. N Na‘?fﬁe‘ljf%?g? P"é‘?ﬁé‘gel AHONPTGFSAIy | f or memvi de and the | i ke. - 28 The
above 2fescri bed internedi ates can al so be converted into each ot her

foll owi ng art - kRbWwwpr ocedur es ofiXfatket onal group transformation as
descri bed herein ore for the co ynds of mula (1). 5 The

i nternmedi ates of rmula (in and )] wherein Rsa_RR)LAR3)p A and P1 have
t he above descri bed neani ngs are deened tggge/novel &gﬁbjas such they
represent an adgiskignah feature @b_t i nvent The conpounds of
formula (1~ may haye asynmetric car on atoms in their stucture. 10 The
absol ute confi gt on of these cédRPres tray be indicated by the
stereochem cal descriptors R and S. Unl ess ot herw se nentioned or

i ndi cat ed, on of co unds denot e m xture of all
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15 be enbraced within the scope of the invention The conpounds of formnula
(17 containing an al kene noiety may be present in a "E'" or "Z" form said
E- and Z-notation having the neani ngs described in J. Og. Chem, 35,

2849- 2868 (1970). Stereochem cally i son8Prc forms of the internediates
described in the foregoing 20 reactiaon schenes and of the conpounds of
formula (>] may be obtained by the application of art-known procedures. For

exanpl e) di ast PhekGRRBHA feabid QP(W$I®2QYMﬁmWaﬁ%Qﬁﬁ%t hods
such as destillatipnh, selective crxr%al bzatl.on, chr omat %gtﬁ?agh' cltechnl ges,
e.g. count ePUASFPIHE QiaBImOpIPIORGAUmEs. & 8- §Y SHrBEthe Ry VAUt dsolyen or

t echni ques. inFarriner PEgHnicOBEVent such s, fer exatnple) enladoynasie hadmanbgn,tdye benzene,

di 1 f by .t i LLii.zat i f
Chel r - ast ERUSRhBE Biridiny R SO G 1, PGSl i b Cltaddl ' O ©
chr onat oyr apibptandl aidathe dike,arketane, ¢igr2-prapancss, 4-mithylrdtpegianpis/angfthe like,

raceml ¢ OVed edhef: i .§l¢&ibﬁﬁde0p,@wx3@m§ﬁnamg&okmaﬁ&pmg&ysgom
Al ternatively, enarntionmericall’y pdre fonm-s_cah conviently be obtalned from
t he enant i o#PHE selventpegadNNsdimethylformamide . N-dimeshylacsamide.dimethyl-i ng

materi al s) Rilfo«ides ditkoBedzeal) 1LHQhPIURBPEvIRIRone AAE eIk of & ikture of two or

stereospeciftcally., The conpounds, of fornula,(l) and the.internged ates of
Formil o (1195608 Shcstich SQleetie. The HpRioRof eh BPHER G BB SHelut P KEUBt o sal t
and posH bl alksli er apestaikilioe fnetalBarbérate; b diogascagionbey pydrexille, alkoxide,

troint j jlity.st]oul ati ti.e I he 35
bresent ”cﬁi%ﬁﬁas%m{% i G qﬁ: @%Rgﬁi@?@@iﬁi’fﬁ%cm
The | atter ¢arbprate,s0¢ Hige, e masthoxige, um & soding ei n the
"col i d ! i aald i i ; -29
the notilit t , , " by)
for exanpl e2-prdjanyiriep4 thiyRsdrpkoline afd drR ke, hBthd utiliZE®tolsiek Gthe akid
Ph I d i 5 Th iCS,y 2~ 4, 775-783 85 di
e eSe! Shbie GG M he et ShRE it okt e adibrhe 67, "

| i qui d meal iodidersaitspreferatily an hlkali Gesdl iodideons crown edier, 2. dp67,80,18,16eal i n
conscious d L i 0 i QEB gg Ne" test and the
"Amplificat ?%ﬁa%%‘:?élon rac |°E)Jrlllgk¢ér?g(ﬁb{éja&g§ ansdermal stimul ation of Guinea

pig ileum test, all of which are described in the above nenti oned

articlez furt{rEcoBpRMds e fohBhla ) WhehPLISLAHRE] HfFoRHRREH-49) sai@onpounds

al so significantly accel erated, gastric enptying. |In addition, so of _the
conmpounds. ofomRRds BeifE Fermsanted By -4k oy s baiepased Y rapng i fcally
accept abl e forindlaa@Divitloan @nine of fonduladX3), bl e st ereoi sonmeric foans thereof
have a particul ar receptor binding profile. Some groups of conpounds within
the 15 present iﬁwenti on, particularly those wherein the radical A is not
substituted with ®™:8allryl hjavle a poor_ SHT3 ant agoni R a&i vity. Mbst
conpounds of the jaVentidn d6TforYsidwiny apparent mark epalr-Dbi ndi ng
affinity with sBrotonergic-SHTI and serotonergi c- SHT2r¥0écept ors and have
little or no dopar‘@cﬂergi c antagogistic activity. 20 In viewmfgtheir useful
gastrointestinal notfility enhancing properties the subject conpounds nay be
fornul a#®d into various forms for adninistration purposes. To prepare the

pharmaceut i cal ;CQIPRIiahd R0 hiNe th¥ sdind MLERESSAS destAbE] h&Einb¥erd WiRtanOf the
particul ar conmpound, in base or acid addltloagqsalt orm. as the, active

i ngredi ent P 2 }eBving &9uR surh AsriArexamplcxhale.-gych 1o, OhPremea BEiPXBal | y
accept abl e CargallynloxywiriGheatkylthics €. grmethoxkk or methiytthiovari ety of forns

dependi ng on the form of preparation desired for adm ni stration. These
pharmaceutical conpositions are desirably in unitary dosage forth suitable,
preferal)y, foThachmpounts affoonule(RMhgrein bit adatigalaf foymyacted) atdaY isi nj ect i on.

For exanpl epmpign ' Lk hOASH.L f of the
usual 30 phiRuns o EnaayUtds bl FRRRERE bo0% k. SR B2 BB relbte® 1 or)
gl ycol s, oi is3migiesd formula@dDivwigh 2 aeing At faraula 4XEo W bisan apprgarigie leaving

pr epar at i ongrosp Gliciass, SeruRempicORydro sy, IiPgalk bk lelgs ndtfttbxyol ut i ons; or solid
carriers such as starches, sugars, kaolin) |ubricants) binders,
disintegrating agents and the like in the case of powders, pills) capsules
and tablets. Because of their ease in admnistration, tablets and capsul es
represent the nost 35 advantageous oral dosage unit form in which case
solid pharmaceutical carriers are obviously enployed. For parenteral
conpositions, the carrier will usually conprise -30 sterile water) at

| east in |large part, though other ingredients) for exanple) to aid
solubility, may be included Injectable solutions) for exanple, my be
prepared in which the carrier conprises saline solution, glucose solution

Y S o . o o o
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Thosc of skill in the pertinent art could easily determ ne the

effective notorstinulating anount fromthe test results presented
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rom 0. 00l ng/kg to 10 ng/ kg body weikfht, and nore preferably from0.01
g to 1 ng/kg body weight. 5 The foll ow ng exanples are intended to
strate and not to limt the invention in all its aspects. Unless

herEi nafter. In general it is contenplated that an effective anount woul d

brwi se st at al | Oparts therein are by weight. 10 R‘}aratOon of ~t ~,
br medi at es Exa i[fje_v;k a)+ Ta-aveohmt-Don ef—36sparts NN_E@UM

-D
pcetyl am nglmz’ hydr oxybenzoate in 2820 pants of ~,]£m4/ di rret hyl f or ut am de

e were added portionwi se 71 parts of a dispersion of so hydrlde in
bral oi | (509 9Ad, after sti®Mng for 1 hour at room 15 fper at ur e,
crystal of potassiumiodide and 172 parts of 3-chloro-3- rret hyl - 1but yne

F[ ha nitr Ogﬁmc@édéﬁt SRII(XT) Witk 0ha qumm@‘t(xmt Eﬁcﬁ:@ﬁvfﬁhnﬂ?@gﬁd&ﬁ?ﬁﬁ@ and
en pour.ed,into uc ract.ed wi

hl or onet A%, l%mctg%mégtspygét, %ﬁ%‘ a&r‘?”éﬁp P adp oG EpBAT S, The
Idue $as nwxl\i.ylbam:ma lajkesdnie; ¢.g.cicétone) athahﬂge:wmi liyeirocarisbngl e.gsdichlerb-i n

| or onet hay

sol 10% and
br - and vvas%?aﬁlgh r #gélmet'gyg% %@@Jrgat e%‘é% Pesi l?%ala\/\hgsgépurl fied
bol unn - c fikesrrapalar appotic solvent, o2 M—dim@hﬂl&m@kﬂ-&ﬁmﬁhy AH r ed
tion vvagmﬁx(,?g i qmlgqg alichf} pdetd?) Of
iyl 4-(acety a%f%gﬁgog%ﬂﬁ Shn& -2-Pr o‘g\l}n@:’fgrx{/k b nztblﬁ inteTm 1).
h' i xt ur 6a19Pnate, sedium hydride,or ap eesanisbase sugh as &ngefaplcs -diethylethan-
-- di ritat hm@@(ﬂwﬁﬁ)—m [{iaﬁdmcl;e ltinﬁ%emlagﬁ tatpmkaféi tH a‘lhemgedhag ure.
reaction, m xt.u S eva ed an e residu i ssolve
| or onret HRFRated #ﬂ%%ﬁfﬁ&)&&%@hé& E’ tc R "@Rﬂfcgr and
t hen dr tledatefofithereactionnd evapor at ed. The resi due was purified by colum
brmat ogr aphy (silica gel ; CH2Cl2 / CH30H 99:1). The eluent of the
red fraction was evapor ated ieldin 23 7 parts (66.29% of nethyl
Llcetyl ani nojl’he compouniisef forg whasein Wmh of &rwiaﬂbﬁ)@n(lu n‘lserm 2)
N M yur RS, sziaczn{fﬁﬁﬁ&s &hgﬁﬁﬁ%&%‘@ttﬁnﬁulﬁ@w% Ray hio OF piépaiad
ogenat ed overni gh noy pre E{n erat re vvlth parts
hal | adi umﬁ%a%@awwﬁ? Ve i 2B arne
ogen wafornfHg(@XOP). the catal yst was flltered off and the filtrate was

por at ed, yielding 21.2 pans (88.9% of 35 nethyl
hcer yl am no) - 3,4- di hydro- 2, 2-di net hyl - 2H 1- benzopyraﬁ’- 8- car boxyl ate

erm 3). 2"9)0 mxture of %‘}( parts of Ji ntgtmedingite Ak~ 0. 3 parts
30h|orosu00|n|m e and 158 parts of acetonitrile was stirred for 2
s at reflex t rarirre. The action mxture was euapgrated and the

due s dissol'ved in dichloro hane. This solution was washed wi th
br) dried, filtered and evaporated. The residue was purified by colum 5

hmat ogr aphy Theireactian gE(XIV) @rithKEI) mey-gawradly-be condusteddpliewing she same

red fra ™" byl
100, 1 ittty BUoRAAg B 6 i dchacisol B v

bnzopyr an- 8- carboxylate (intern. 4). e) A mxture of 20 parts of
er medi at e 4Théko ﬁmstz;?fmiua@(s) wmrbmdmmrdﬁca@dfaﬁmwl)wmcmwer was

d 16 h t Af t | t 10
o] Gec 2t e FRIRE YRR ge Ftk SRR i EFeriroeREA PR DA 8, ™ The
pous | ay eompasndsdiydl-bi Bocanialse b8 prepardrtyshoiddiitin eaciva. qf a pipesidgeadi pi t at e

S (76, adp it QUFEIRER Mk ATSRGPOEY Py n et R Siasttof 4170 12

Enzopyr asx@nples sospmaic hydracarben, e 2ebrzenen msthylbenyene; 33‘%&5‘3 Wkeyt ur e “of 58

s of methol, e, mcthanol cthanol 2-propanol and the like, a ketone, €.g. 2 -propanone and

cet yl ani no) - 2 3g di hydno - di rretar}%gilf 97\g§nzofurancarf X ai % 123 parts
ot aégl urthichly éﬂﬁﬂ@rz&ﬁj‘@?b @07 REIXLYT P BBV hour s at
ex tenperature. After coollng) the reaction mxture was acidified to pH
éhhn;CIéOng pr, eC|§p| tate was f|+l terHe_giDoff and dri eg _|C26m tg&l% 80C,

1 no- 2, 3- dlhydro 2 2 dlnethyl 7- benzof urancarboxylic acid (intern 6). b)
xture of 36 parfof internediate ®: 66.2 parts of sufPltic acid and
parts of nethanol was stirred for 1/2 hour at reflex tenperature. After
ing, the reaction m xture was basified with nethanol saturated with
nia, and was then evaporated. 25 The residue was partitioned between

di chl oronet hane and water. The organic |ayer was separated, washed with
water, dried, filtered and evaporated. The residue was crystallized from
acetonltrlle at OC The product was filtered off and dried in vacuo at 40C
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All intermedi ates |i
-34 HF\NH R O-CO
(mp,) 11C1~2' O (~2~2-
5C1pC1~2- O C( ~3) 2- (CH’> ~2-170. 8015ClI—I-OC_(8)E;HS)2 CH2-173.6C1 6Cl H O (CH-2- _17C

addpd di chl oQomEtRBiRae] 6ﬂd+hhkyMﬂH%dm.$b¢m§F®ﬁesBmw b R3HThndldid cbrgshinds

sted in Table 1 were prepared in a simlar manner.
~'AR2 Int. No.R R2- O A-Physi cal data
190. 3C12C1NH2- 4- ( CH2~3- 158. 5C13C NH2- O C( CH3) 2- CH2- 137.

C(CH3)2-CHz- _ 5 Exanple 4 To a
ned and cool ed (i ce- bath) m xture of 20 parts of

-~§R) -t ettahydro- 2f urannet hanol and 39.2 parts of pyridine there wer e
addgd dropwi se 24.7 parts of nethanesul fonyl chloride. Stirri rr:g] room

er at ur e was Thegomperads pHformela{Bwhereimh is smdicahof fosmulai (ot2) wdherdie Xds was

e residue, was ,purjfied by colum ch aphy

ered and, e rat ed r onat og
ica gel by Grba cpn %bsweagawn@démmfrfpnwamwahgppwémét. on

was§ evapos at ﬁdmu}'a@(‘m ng 26 7 parts (75.6% of
(-) (R)-tetrahydro-quranrret hanol net hanesul fonate(ester); [a]D = -15.78
(copc. =1 %in CHA 2) (interm 19). 15 In a simlar manner there was al so
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d (+)-(S)-tet 2;f t h I t h | b ; D =
P16 i‘?e(cén)e D Wb lBBC1z) (in AT 200 Eoam | GG A SoT L Pon of

a’sol Gtion of 10
s of 3-(cycl ohexyl oxy)-1-propanol in 160 parts of dichloronethane there
added 11.2 parts @W%N N- di et hy®et hanani ne and dr op#its%®) 8. 14 pans of
anesul fonyl chloride. The whole was stirnrd for 9 hours at room

tenperature. The, reaction xture washe and wat er
andlwas den dri &RC Teacuomay b eqndyct gﬁ“”%%gﬂ% RS i3 £ i ed

by
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[ 21 tard G shish
3,3 glrg1(4 fI)JoI;Io%p gng%%dr%o%?ndg h&pgpgngﬁ artsgl o?g}[’%nltsdnyl chloride in

parts of djchl oronethape tirred for 4 hours at 60C_  The reaction
ilxt ub2 was %%P%&t@esaﬂ@ Ha e dyubrororveredinta cank PRT FbleydngeArtThe
due was Rneswpioeedures ¢ftfiydtonslgraiparam @mnhhwn Somidtexamplensf ywhhed with

(aq.) and was then dried, filtered and
evaborat ed. ﬁ?g@#%%ﬁ%w%&ffﬁﬁt td by cohunrt chr omat ography (silica gel

CzHghO / n. Gempoend?.of &)mxul‘d(é) aeintagning dhydrbxy flestiorentay be O-alkylated s

t ed, | - 5
SXZ‘ ’3{?p30py?‘ﬁ Sl P g el Sa"%ﬂ%%%#o‘% s\ O st g A AR aAS
Exa 20 A" appropriapalkylatingagenh ik desised, irhﬁhepmmcapéamscel A 5 of sodium
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aonate and 166mpaiidds of SrfulATY BN a fro REMNGAIORSaiAfg By bt Qeacklizdd 8 hour

ef l ux tenp ture us a water sep ~t or ere 3.6 parts
ot r ahy i TI8BL G FOresBOP X PR, S8 e riaion st SR uRIES g o
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siliza gel ds gfiermniile ) syntaiming aslyarmsubstituenisan be cenvgried #dQ i on
evapor at gd caﬂés;;oh&n u%??"@’ﬁﬁm%ra}ﬂa tx%ésh%@%ﬁﬁ%@%hﬂf@gc%{ah& e The

uct was fil tered of di ng par t
i No- 5- chfAPRRUAASINA EFBZPU?%NT[E(W@%H}/@FGNEFW Wﬁﬁ@pavqtfs:%ﬁper. di
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e N R T

r sep@r atthananiihe aed ke like atdeydxité, @grsodivaf hydroxide and the like. Suitable
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s of potassiumib [l nper Sture was c%ntl nued
or 36 houtrshydfhﬁelrmwdtth@hkmmmmrm&suebacpimlas ed and the resi due was

itioned bet
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0). 3Fpe d;sﬁaecst)diumhyiﬁ&la@dndzh@ﬁké %nmé swm@wmx@metghmemsmdue
boi | ed |£| acetonltrl_l e After coolin % R %Lﬁ} was filtered off and
d, yield rR@OPz'*“GI aﬁ‘ért & %e‘;gthgﬁ;bcgftctmhy rofurana d

1 no- 6-chl oro- 3, 4-di hydro-j ~[ 1-[ 2- ( 7- net hyl - 5- oxo- SH
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zopyr an- 8- car boxam de; np. 211.8C (conp. 2). A mxture of 21.7 parts of

ermedi ate 12; 5.7 parts of chloroacetonitrile, 9.2 parts of
jy d| et hyl et hanam ne and 430 parts of ~-dinethylfomam de was stirred
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at 60C. The reaction m xture was evaporated and to the residue there was
ed Na2C03 (aqg.). The product was extracted with dichl oronethane (3x) and
conbi ned extracts were dried, filtered and evaporated. The residue was
ended in acetonitrile. Afirst fi actgon of the product was filtered
and the filtrate was evaporated. The residue was purified by colum
bmat ogr aphy (silica gel ; CHZA 2 / CH30H(NH3) 15 97:3). The el uent of
desired fractlons was evaporated and the residue was stirred in

onitrile. Aiminograupsmay beoalkylnted Frllgyring adtnaws pepsedunss sichg fone

corrf ned fragbinphs i, fiulctiv latidh @hd kil ndthbds; h5desibed’) of

no- 6- cDIoro- - cyanonethy .-piperidinyl]-3,4-dihydr~0-2$-1-benzo
n- 8- car 194C(conp 10). 20 Exanple 10 A mi xture of 4.3
s of 2-(3- dﬁicdroﬂmoapdddff&-zmm {y tontaifing ian estepgreup thag bp &onwerted into the
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due |tu ed|n2§ IS ane. .The ouc}1 s filt red of f
dr| cm wdfuggrcgenfcﬁ chgo%/t‘/?@.ng%l B]Propnatcca yst such as, tor cxamp

m no- 5- cmmmuﬁmumwmemm yopd. - ~1- [
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pwi se a solution of 0.77 parts of ethyl chl oroformate in 40 parts of

Ehl orggnet hangye 1K€:ﬁﬁéd?ﬂc§$ﬁo§ﬁ:l£ BMRaA R i ves oW A 4pp rcﬁ;r;a ly §ibkhthiedg for
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0- 6- chl or o- 3, 4- di hydr o- 2H- 1- benzopyr an- 8-yl ) car bonyl ] am no] - 1- pi pcridin

yl ] ethyl ] carbamate; np. 160.3C (conp. 16). -38 A mixture of 3.67 parts of
conpound 14; 1.85 parts of 2-chloro- 1$-benani dazole) 4.7 parts of
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-39 ~$ To a mixture of 12.2 parts of conpound 8 and 83 parts of water there
were added 1.53 parts of sulfuric acid. After stirring for 412 hours at
room tenperature, the reaction m xture was poured into a m xture of NH40H
(di}.) and ice. The product was extractd@-5 wi th di chl oronethane and the
extfact was dried, filtered and evaporated. The residue was purified by
col umm chromat ography (silica gel ; CH2Cl2 / CH30H(NH3) 97:3). The el uent
of the desired fraction,was evaporated and WAS tr| turated in
2, 21 - oxybi Sgr;og%:&}q%_gmm%l amﬂ}‘f Q%é?én W‘F@?@fﬂ“‘émﬁ? arCknoWR g 2. 3
paris (40. 3p&3:ed1ﬁes4e@nby1hy<ﬁeb'hlsmm&;cﬁedrmydkﬂm3n&cﬁhmrbybat&lypc
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The thus obtained intermediates (XV1II-a) can be deprotected as described

hereinabove to yield the intermediates of formula (11-a).
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10 The carboxylic acids of formula (V) can be prepared from intermediates of formula

(XXTIT), by treating them with an alkyl lithium, e.g. n.butyl lithium, methyl lithium and
the like; an alkali metal, e.g. lithium, sodium and the like; a transition metal, e.g.
magnesium, zinc, cadmium and the like or an amide, e.g. sodium amide and the like,
followed by treatment with CO5 or a reagent of formula Ll-c=0)-L1. LI represents an

15  appropriate leaving group such as, for example, C1.galkyloxy, halo and the like. In
formula (XXIII) W6 represents hydrogen or an appropriate reactive leaving group such
as, for example, halo, e.g. chloro, bromo or iodo.

20
Said reaction can conveniently be carried out in a reaction-inert solvent such as for
example, an aliphatic hydrocarbon, e.g. pentane, hexane, cyclohexane and the like; an
aromatic solvent, e.g. benzene, chlorobenzene and the like; an ether, e. g. tetrahydro-
furan, 1,4-dioxane and the like or a mixture of such solvents and optionally in the
25 presence of an amine, e.g. ethanamine, N,N-diethylethanamine, N,N,N',N'-tetra-

Y e Y.

methylethylenediamine and the like.
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like; an aromatic solvent, e.g. benzene, methylbenzene and the like; a halogenated
hydrocarbon, e.g. dichloromethane, tetrachloromethane and the like; an ether, e.g.
1,1'-oxybisethane, tetrahydrofuran and the likc; or a dipolar aprotic solvent, e.g.
acetonitrile and the like.

20

The intermediates of formula (XXIV) wherein R1 is other than hydrogen, said Rl

being represented by R1-2 and said intermediates by (XXIV-a), can be prepared by
halogenation of an intermediate of formula (XXV).

Rl-l

R? halogenation R2
——— e

N N,

25 OXXV) . XXIV-a)
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In intermediate (XXVI) and throughout the following description and reaction
schemes R19 is Cj_4alkyl.

The intermediates of formula (XXVI), in tum, can be prepared by deprotecting the
15 functionalized alcohol in intermediate (XX VII).

removal of
tective group
R0 A pro RP0 A
“Op? OH
(XXVI) XXV

In formula (XXVI)) P2 is a protective group such as for example, tetrahydro-

20  pyranyl, tertiairy butyl, phenylmethyl and the like. These protective groups are readily
removable by hydrolysis with for example, an acid, e.g. hydrochloric acid, hydrobromic
acid, acetic acid and the like or by catalytic hydrogenation in the presence of hydrogen
and an appropriate catalyst. In case R2 is amino, it may be expedient to protect this
group during the course of the above and the following reactions to avoid undesired side

25  reactions. Suitable protective groups are, for example, C1.galkylcarbonyl, Cj_galkyl-
oxycarbonyl, benzyloxycarbonyl and arylmethyl groups. The removal of the protective
group may generally be carried out by deblocking, for example, a Cy_galkylcarbonyl

group with an appropriate acid or base in an anhydric or aqueous organic solvent or in
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Said ylide can be obtained by treating & phosphonium salt or a phosphonate with an
appropriate base such as, for example, potassium tert. butoxide, n.butyl lithium, sodiym
amide, sodium hydride and the like bases under an inert atmosphere and in a reaction-
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In (XXXT) and throughout the following description and reaction schemes R22 is a
10  Cy4alkyl radical.

The above esters of formula (XXXI) in turn can be obtained by halogenation of the
intermediates of formula (XXXIT) according to the procedures described hereinbefore

s for the preparation of the intermediates of formula (XXIII-a) from (XXIV).

Rl -a
. (o)
i halogenation u
R2_0-C R ——— RZ—-0-C R2
o) L 0
\- A \- A
(XXx) XXX)

The intermediates of formula (XXXII) , wherein A is -C(CH3)2-CHp-, said
intermediates being represented by formula (XXXII-a-1) can be obtained by cyclizing
20  the phenyl allyl intermediate (XXXIII), in the presence of an acid, for example, formic
acid, acetic acid, hydrogen bromide and the like, or a mixture of these acids.

9 cyclization (u)
R?Z2—0~C R? R?Z2—0-C R?
HO™ €2 e o
N
CH, CH3 CHj

(XXXIM) (XXX1l-a-1)
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Said reaction can be carried out in a reaction-inert solvent at a somewhat elevated
temperature, in particular the reflux temperature of the reaction mixture. Suitable solvents
are, for example, aliphatic or aromatic hydrocarbons, e.g. methylbenzene, phenyl-
benzene and the like, halogenated hydrocarbons, e.g. chlorobenzene and the like,

10  alcohols, e.g. cyclohexanol and the like, ethers, e.g. 1,1'-oxybisethane, 1,1'-oxybis-
benzene and the like, amines, e.g. N.N-dimethylaniline and the like; dipolar aprotic
solvents, e.g. N,N-dimethylformamide, 1-methyl-2-pyrrolidinone and the like.

The phenyl allyl ether of formula (XXXIV) can in turn be prepared by the
15 Q-alkylation reaction of a phenol intermediate of formula (XXXV) with an alkylating
reagent of formula (XXXV]) following art-known Q-alkylation procedures.

0 CH; Q-alkylation 0
R”O—CORZ + CHy;=C—CHy-W R220—CQR2

HO 0
(KKV) KV A ooav)
CH;—C
CH,
In formula (XXXVT) W is defined as described hereinbefore for intermediate (III).

20  Said Q-alkylation reaction can conveniently be carried out by mixing the reactants,

optionally in a reaction-inert solvent such as, for example, water; an aromatic solvent,
e.g. benzene and the like; a Cy_galkanol, e.g. ethanol and the like; a ketone, e.g.
2-propanone and the like; an ether, e.g. tetrahydrofuran and the like; or a dipolar aprotic.
solvent, e.g. N,N-dimethylformamide and the like. The addition of an appropriate base ‘
25  such as, for example potassium carbonate, sodium hydroxide or sodium hydride and the
like may optionally be used to pick up the acid which is formed during the course of the

reaction.
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10 It is to be understood that in formula (XXXI-a-2) and the subsequent formulae

XXXV and (X3CXVII) one or two hydrogen atoms of the pyran moiety or the
carbon chain may be replaced by C;_galkyl

The intermediates of formula (XXXVII) can be prepared by a Claisen rearrangement
15  of a phenylether of formula (XXX VII) followed by a cyclization reaction.

R! R!
R22_O__C R2 ——— R~“—0-—-C R
0 0 /
CH,-C=CH
COOXVI) XXXV

Said reaction can be carried out according to reaction procedures as described in
20  Elderfield, Heterocyclic Compounds, Vol. 2, pages 393-418. Preferably the rearrang-
ment is carried out in a reaction-inert solvent at temperatures above 100°C. Suitable
solvents are for ;:xamplc, hydrocarbons, e.g. phenylbenzene, diphenylmethane,
naphthalene, decahydronaphthalene and the like; halogenated hydrocarbons, e.g. chloro-
benzene and the like; alcohols, e.g. cyclohexanol and the like; ethers, e.g. 1,1-oxybis-
25  benzene and the like; or dipolar aprotic solvents, e.g. N,N-dimethylacetamide,
N,N-dimethylformamide and the like.
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The compounds of formula (I) may have asymmetric carbon atoms in their stucture.
10  The absolute configuration of these centres may be indicated by the stereochemical
descriptors R and S. Unless otherwise mentioned or indicated, the chemical designation
of compounds denotes the mixture of all possible stereochemically isomeric forms, said
mixtures containing all diastereomers and enantiomers of the basic molecular structure.
Stereochemically isomeric forms, as well as mixtures thereof, are obviously intended to
15 be embraced within the scope of the invention.
The compounds of formula (I) containing an alkene moiety may be present in a "E"
or "Z" form, said E- and Z-notation having the meanings described in J. Org. Chem.,
35, 2849-2868 (1970).
Stereochemically isomeric forms of the intermediates described in the foregoing
20 reaction schemes and of the compounds of formula (T) may be obtained by the
application of art-known procedures. For example, diastereoisomers may be separated
by physical separation methods such as destillation, selective crystallization, chromato-
graphic techniges, e.g. counter current distribution, liquid chromatography and the like
techniques. Pure enantiomers may be obtained by separating the corresponding
25 racemates for example, by the selective crystallization of their diastereomeric salts with
optically active resolving agents, chromatography of diastereomeric derivatives,
chromatography of the racemate over a chiral stationary phase and the like techniques.
Alternatively, enantiomerically pure forms can conviently be obtained from the
enantiomerically pure isomeric forms of the appropriate starting materials, provided that
30 the subsequent reactions occur stereospecifically.

The compounds of formula (I) and the intermediates of formula (II), the N-oxide
forms, the pharmaceutically acceptable salts and possible stereoisomeric forms thereof
possess favourable gastrointestinal motility stimulating properties. In particular the

35  present compounds show significant motility enhancing effects on the colon. The latter
property is clearly evidenced by the results obtained in the "colon ascendens induced
contractions” test described hereinafter.
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14" 10%y& () In 4dditisy) sgmeof the taiidunys ePfodailal () L0V, the NiOxilé formk, the
pharmaceutically acceptable acid addition salts and possible stereoisomeric forms thereof
have a particular receptor binding profile. Some groups of compounds within the

15  presentinvention, particularly those wherein the radical A is not substituted with
Cj-galkyl have a poor SHT3 antagonistic activity. Most compounds of the invention do

not show any apparent marked receptor-binding affinity with serotonergic-SHT{ and
serotonergic-5HT7 receptors and have little or no dopaminergic antagonistic activity.

20 In view of their useful gastrointestinal motility enhancing properties the subject
compounds may be formulated into various forms for administration purposes.

To prepare the pharmaceutical compositions of this invention, an effective amount of

the particular compound, in base or acid addition salt form, as the active ingredient is

25 combined in intimate admixture with a pharmaceutically acceptable carrier, which carrier
may take a wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage form
suitable, preferably, for administration orally, rectally or by parenteral injection. For
example, in preparing the compositions in oral dosage form, any of the usual

30  pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and
tablets. Because of their ease in administration, tablets and capsules represent the most

35 advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
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to the skin. Said additives may facﬂltatc thc administration to the skin and/or may be
10  helpful for preparing the desired compositions. These compositions may be administered
in various ways, €.g., as a transdermal patch, as a spot-on, as an ointment. Acid
addition salts of (I) due to their increased water solubility over the corresponding base
form, are obviously more suitable in the preparation of aqueous compositions.
It is especially advantageous to formulate the aforementioned pharmaceutical
15 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 unitary dosages, each unit containing 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 tablets
20  (including scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, tcaspoonfuls, tablespoonfuls and the like, and segregated
multiples thereof.
In view of their capability to stimulate the motility of the gastrointestinal system and,
in particular their capacity to enhance the motility of the colon, the subject compounds
25  are useful to normalize or to improve the gastric and intestinal emptying in subjects
suffering from a disturbed motility, e.g. a decreased peristalsis of the stomach and/or of
the small and/or large intestine.
In view of the utility of the compounds of the present invention, there is provided a
method of treating warm-blooded animals suffering from motility disorders of the
30 gastrointestinal system such as, for example, gastroparesis, flatulent dyspepsia, non-
ulcer dyspepsia, pseudo-obstruction, and in particular impaired colonic transit. Said
method comprises the systemic administration of an effective gastrointestinal motor-
stimulating amount of a compound of formula (I), a N-oxide, a pharmaceutically
acceptable acid addition salt or a possible stereoisomeric form thereof, to warm-blooded
35 animals. Some particular compounds of the invention also posses therapeutic value in
the treatment of upper bowel motility and gastroesophageal reflux disorders.
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butync undcr a nitrogen atmosphcm. The whole was stirred for 24 hours at 90°C and
was then poured into NaOH 10% (aq.). The product was extracted with dichloromethane
and the extract was dried, filtered and evaporated. The residue was successively stirred
in petroleumether and dissolved in dichloromethane. The latter solution was washed with

20  water, NaOH 10% and water and was then dried, filtered and evaporated. The residue
was purified by column chromatography (silica gel ; CH2Clp). The eluent of the desired
fraction was evaporated, yielding in two fractions 41 parts (10.1%) of methyl
4-(acetylamino)-2-(1,1-dimethyl-2-propynyloxy)benzoate (interm. 1).

b) A mixture of 36 parts of intermediate 1 and 188 parts of N IN-dimethylacetamide was

25  stirred for 24 hours at reflux temperature. The reaction mixture was evaporated and the

residue was dissolved in dichloromethane. This solution was washed with water, NaOH
5% and water and was then dried, filtered and evaporated. The residue was purified by
column chromatography (silica gel ; CH2Cly / CH30H 99:1). The eluent of the desired
fraction was evaporated, yielding 23.7 parts (66.2%) of methyl 5-(acetylamino)-2,2-
30 dimethyl-2H-1-benzopyran-8-carboxylate (interm. 2).
¢) A mixture of 23.7 parts of intermediate 2 and 198 parts of methanol was hydro-
genated overnight at normal pressure and room temperature with 2 parts of palladium-
on-charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the
catalyst was filtered off and the filtrate was evaporated, yielding 21.2 parts (88.9%) of
35 methyl 5-(acetylamino)-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-8-carboxylate

(interm, 3).
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mcthanol was stirred for 1/2 hour at reflux temperature. After cooling, the reaction
mixture was basified with methanol saturated with ammonia, and was then evaporated.

25  Theresidue was partitioned between dichloromethane and water. The organic layer was
separated, washed with water, dried, filtered and evaporated. The residue was
crystallized from acetonitrile at 0°C. The product was filtered off and dried in vacuo at
40°C, yielding 20 parts (53.2%) of methyl 4-amino-2,3-dihydro-2,2-dimethyl-7-
benzofurancarboxylate (interm. 7).

30 ) A mixture of 15.3 parts of intermediate 7; 23.3 parts of 2-iodopropane, 9.13 parts of
N.N-diethylethanamine and 72.1 parts of hexamethylphosphoric triamide was stirred for
28 hours at 130 °C. After cooling, the reaction mixture was poured into water. The
product was extracted with dichloromethane and the extract was washed with water,
dried, filtered and evaporated. The residue was purified by column chromatography

35  (silica gel ; CHoCly / CH30H 99:1). The eluent of the desired fraction was evaporated
and the residue was crystallized from 2,2'-oxybispropane at 0°C. The product was
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hydro-2,2-dimethyl-4-[(1-methylethyl)amino)-7-benzofurancarboxylate (interm. 8).

d) A mixture of 9 parts of intermediate 8; 3.2 parts of sodium hydroxide and 60 parts of
water was stirred for 1 hour at reflux temperature. After cooling, the reaction mixture
was acidified to pH 6 with HCI (conc.). The precipitate was filtered off, washed with
water and dried in vacuo at 60°C, yielding 7.2 parts (76.0%) of 2,3-dihydro-2,2-di-
methyl-4-[(1-methylethyl)amino]-7-benzofurancarboxylic acid (interm. 9).

Example 3
a) To a suspension of 17.0 parts of 4-amino-S-chloro-2,3-dihydro-7-benzofuran-

carboxylic acid (prepared as described in EP-A-0,389,037) in 435 parts of
trichloromethane there were added successively 9.13 parts of N,N-diethylethanamine
and 8.68 parts of ethyl chloroformate, keeping the temperature below 5°C. After stirring
for 2 hours while cooling on ice, the whole was added to a solution of 14.5 parts of
ethyl 4-amino-1-piperidinecarboxylate in 218 parts of trichloromethane at a temperature
below 5°C. Stirring was continued overnight at room temperature. The reaction mixture
was washed with NaOH 5% (2x) and with water (2x) and was then dried, filtered and
evaporated. The residue was successively triturated with 2,2'-oxybispropane (3x) and
crystallized from acetonitrile. The product was filtered off, washed with acetonitrile and
dried, yielding 19.7 parts (66.9%) of product. An additional amount of 1.2 parts (4.1%)

- was obtained from the combined 2,2'-oxybispropane layers. Total yield : 20.9 parts

(71%) of ethyl 4-[[(4-amino-5-chloro-2,3-dihydro-7-benzofuranyl)carbonyl]amino]-1-
piperidine-carboxylate; mp. 158.6°C (interm. 10).

b) A solution of 18.4 parts of intermediate 10 and 28.0 parts of potassium hydroxide in
125 parts of 2-propanol was stirred for 4 hours at reflux temperature. The solvent was
evaporated and replaced by 100 parts of water. The mixture was evaporated again and
the residue was stirred in 100 parts of water for 15 min. while heating on a water-bath.
After cooling, the solid was filtered off, washed with water and dissolved in boiling
2-propanol. There were added 400 parts of water to the solution. The product
crystallized upon cooling and was filtered off, washed with water and dried, yielding
12.35 parts (83.5%) of 4-amino-5-chloro-2,3-dihydro-N-(4-piperidinyl)-7-benzo-
furancarboxamide; mp. 190.3°C (interm. 11).

All intermediates listed in Table 1 were prepared in a similar manner.
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Table1
RI
9
HN NH—C R?
O
\'A
Int. No. Rl R2 -O-A- Physical
data (mp.)
11 a NHp -0-(CH2)2- 190.3°C
12 cl NHj -0-(CH)3- 158.5°C
13 a NHj -0-C(CHg)-CHp- 137.5°C
14 cl NHj -0-C(CH3)7-(CH2)2-| 170.8°C
15 Cl H -0-C(CH3)-CHj- 173.6°C
16 a H -0-(CHp)»- -
17 Cl H -0-C(CH3)2-(CH2)2- | 126.3°C
18 H NH-CH(CH3) | -O-C(CHj3)2-CHy- -
Example 4

To a stirred and cooled (ice-bath) mixture of 20 parts of (-)-(R)-tetrahydro-2-
furanmethanol and 39.2 parts of pyridine there were added dropwise 24.7 parts of
methanesulfonyl chloride. Stirring at room temperature was continued for 16 hours. To
the reaction mixture there was added dichloromethane and the whole was washed with
HCI 1N, dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel ; CH2Cly / CH30H 99.5:0.5). The eluent of the desired
fraction was evaporated, yielding 26.7 parts (75.6%) of (-)-(R)-tetrahydro-2-
furanmethanol methanesulfonate(ester); [elp = -15.78° (conc. = 1% in CHyClp)
(interm. 19).

In a similar manner there was also prepared :

(+)-(S)-tetrahydro-2-furanmethanol methanesulfonate(ester); [ct]zD0 =+16.17°

(conc. = 1% in CH7Cly) (interm. 20).

Example 5

To a solution of 10 parts of 3-(cyclohexyloxy)-1-propanol in 160 parts of dichloro-
methane there were added 11.2 parts of N,N-diethylethanamine and dropwise 8.14 parts
of methanesulfonyl chloride. The whole was stirred for 9 hours at room temperature.
The reaction mixture was washed with Na»CQOr (aq.) and water and was then dried,
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filtered and evaporated. The residue was purified by column chromatography (silica gel ;
CH,Cly / CH30H 99:1). The eluent of the desired fraction was evaporated and the
residue was co-evaporated with methylbenzene. The product was filtered off and dried,
yielding 8.6 parts (57.8%) of 3-(cyclohexyloxy)-1-propanol methanesulfonate (ester)

5 (interm. 21).

Example 6
A solution of 5.5 parts of 3,3-bis(4-fluorophenyl)-1-propanol and 2.92 parts of thionyl

chloride in 39.9 parts of dichloromethane was stirred for 4 hours at 60°C. The reaction
10  mixture was evaporated and then co-evaporated with methylbenzene. The residue was

dissolved in ethyl acetate and this solution was washed with Na2CO3 (aq.), water and

Na(l (sat.) and was then dried, filtered and evaporated. The residue was purified by

column chromatography (silica gel ; (C2Hs)2O / n. hexane 2:98). The eluent of the

desired fraction was evaporated, yielding 4.5 parts (76.7%) of 1-[3-chloro-1-(4-fluoro-
15  phenyl)propyl]-4-fluorobenzene (interm. 22),

B. Preparation of the final compounds
Example 7
A solution of 2.96 parts of intermediate 11; 3.2 parts of sodium carbonate and 160 parts
20  of 4-methyl-2-pentanone was stirred for 1/2 hour at reflux temperature using a water
separator. There were added 3.6 parts of tetrahydro-2-furanmethanol methanesulfonate
(ester) and stirring at reflux temperature was continued for 48 hours. The reaction
mixture was taken up in dichloromethane and this solution was washed with water,
dried, filtered and evaporated. The residue was purified by column chromatography
25 (silica gel ; CH2Cly / CH30H 95:5). The eluent of the desired fraction was evaporated
and the residue was crystallized from acetonitrile. The product was filtered off and dried,
yielding 1.63 parts (42.9%) of 4-amino-S-chloro-2,3-dihydro-N-{1-[(tetrahydro-2-
furanyl)methyl]-4-piperidinyl}-7-benzofurancarboxamide; mp. 175.4°C (comp. 3).

30  Example8
A mixture of 3.09 parts of intermediate 12; 3.18 parts of sodium carbonate and 160 parts
of 4-methyl-2-pentanone was stirred at reflux temperature using a water separator. There
were added 2.74 parts of 6-(2-chloroethyl)-7-methyl-5H-thiazolo[3,2-a]-pyrimidin-5-
one and 0.1 parts of potassium iodide and stirring at reflux temperature was continued

35  for 36 hours. The reaction mixture was evaporated and the residue was partitioned
between trichloromethane and water. The organic layer was separated, washed with
water, dried, filtered and evaporated. The residue was purified by column chromato-
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graphy (silica gel ; CH2Cl2 / CH30H 90:10). The eluent of the desired fraction was

evaporated and the residue was boiled in acetonitrile. After cooling, the product was

filtered off and dried, yielding 2.7 parts (53.8%) of 5-amino-6-chloro-3,4-dihydro-N-

[1-[2-(7-methyl-5-oxo-5H-thiazolo{ 3,2-a]pyrimidin-6-yl)ethyl]-4-piperidinyl}-2H-1-
S benzopyran-8-carboxamide; mp. 211.8°C (comp. 2).

Example 9

A mixture of 21.7 parts of intermediate 12; 5.7 parts of chloroacetonitrile, 9.2 parts of
N.N-diethylethanamine and 430 parts of N.H—dinicthylformamide was stirred overnight
10  at 60°C. The reaction mixture was evaporated and to the residue there was added
NazCOs (aq.). The product was extracted with dichloromethane (3x) and the combined
extracts were dried, filtered and evaporated. The residue was suspended in acetonitrile.
A first fraction of the product was filtered off and the filtrate was evaporated. The
residue was purified by column chromatography (silica gel ; CH2Clp / CH30H(NH3)
15  97:3). The eluent of the desired fractions was evaporated and the residue was stirred in
acetonitrile. A second fraction of the product was obtained and the combined fractions
were dried in vacuo, yielding 22.1 parts (90.5%) of 5-amino-6-chloro-N-{1-(cyano-
methyl)-4-piperidinyl}-3,4-dihydro-2H- 1-benzopyran-8-carboxamide; mp. 194°C
(comp. 10).
20
Example 10
A mixture of 4.3 parts of 2-(3-chloropropyl)-2-methyl-1,3-dioxolane, 7.4 parts of
intermediate 13; 4.7 parts of N,N-diethylethanamine, a catalytic amount of potassium
iodide and 106 parts of N,N-dimethylformamide was stirred for 17 hours at 70°C. The
25  reaction mixture was evaporated and to the residue there was added NapCOj3 (aq.). The
product was extracted with dichloromethane and the extract was dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel ; CH)Cl, /
CH3OH(NH3) 97:3). The eluent of the desired fraction was evaporated and the residue
was triturated in 2,2'-oxybispropane. The product was filtered off and dried, yielding
30 2.1 parts (20.2%) of 4-amino-S-chloro-2,3-dihydro-2,2-dimethyl-N-[1-[3-(2-methyl-
1,3-dioxolan-2-yl)propyl]-4-piperidinyl]-7-benzofurancarboxamide; mp. 136.5°C
(comp. 8).

Example 11
35 A mixture of 6 parts of intermediate 14; 1.13 parts of 2-propenenitrile and 78 parts of

2-propanol was stirred for 4 hours at reflux temperature. The reaction mixture was
evaporated and the residue was suspended in 2,2'-oxybispropane. The precipitate was
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filtered off and dried in vacuo at 60°C, yielding 6.8 parts (96.6%) of 5-amino-6-chloro-
N-[1-(2-cyanoethyl)-4-piperidinyl}-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-8-
carboxamide (comp. 25).

Example 12
A mixture of 22 parts of compound 10 in 356 parts of tetrahydrofuran and 79 parts of

methanol was reduced at normal pressure and room temperature with 6 parts of Raney
nickel. After completion of the reaction, the catalyst was filtered off and the filtrate was
evaporated. The residue was purified by column chromatography (silica gel ; CH2Cl /
CH30H(NH3) 93:7). The eluent of the desired fraction was evaporated and the residue
was successively triturated in 2,2"-oxybispropane and stirred in a small amount of
acetonitrile. The product was filtered off and dried, yielding 14 parts (63.0%) of
5-amino-N-[ 1-(2-aminoethyl)-4-piperidinyl]-6-chloro-3,4-dihydro-2H- 1-benzopyran-8-
carboxamide; mp. 130°C (comp. 11).

Example 13
A mixture of 16.7 parts of compound 55; 19 parts of potassium hydroxide and 92 parts

of 2-propanol was stirred for 3 hours at reflux temperature. The reaction mixture was
evaporated and the residue was co-evaporated with water (2x) and then partitioned
between dichloromethane, methanol and water. The aqueous layer was separated and re-
extracted with dichloromethane. The combined organic layers were dried, filtered and
evaporated. The residue was crystallized from water. The product was filtered off and
dried, yielding 8.3 parts (65.1%) of N-[1-(3-aminopropyl)-4-piperidinyl}-5-chloro-2,3-
dihydro-2,2-dimethyl-7-benzofurancarboxamide hemihydrate; mp. 123.1°C (comp. 71).

Example 14

To a cooled (ice-bath) mixture of 2.3 parts of compound 11 and 74 parts of trichloro-
methane there were added 0.86 parts of N,N-diethylethanamine and dropwise a solution
of 0.77 parts of ethyl chloroformate in 40 parts of trichloromethane, keeping the
temperature below 10°C. After stirring for 1/2 hour at room temperature, the reaction
mixture was washed with water, dried, filtered and evaporated. The residue was purified
by column chromatography (silica gel ; CH7Cl, / CH30H(NH3) 95:5). The eluent of
the desired fraction was evaporated and the residue was crystallized from acetonitrile.
The product was filtered off and dried, yielding 1.4 parts (50.7%) of ethyl [2-{4-[[(5-
amino-6-chloro-3,4-dihydro-2H-1-benzopyran-8-yl)carbonylJamino]- 1-piperidinyl]-
ethyljcarbamate; mp. 160.3°C (comp. 16).
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Example 15
A mixture of 3.67 parts of compound 14; 1.85 parts of 2-chloro-1H-benzimidazole, 4.7

parts of N.N-dimethylacetamide, a catalytic amount of potassium iodide and 2.10 parts
of sodium carbonate was stirred for 3 hours at 120°C. After cooling, the reaction mixture
5  wasdiluted with water. The product was extracted with dichloromethane (2x) and the

combined extracts were washed with water, dried, filtered and evaporated. The residue
was purified by column chromatography (silica gel ; CH2Cla / CH3OH(NH3) 95:5).
The eluent of the desired fraction was evaporated and the residue was converted into the
ethanedioate (1:2) salt in ethanol. The product was filtered off and dried, yielding 0.56

10  parts (8.3%) of 4-amino-N-[1-[2-(1H-benzimidazol-2-ylamino)ethyl]-4-piperidinyl]-5-
chloro-2,3-dihydro-2,2-dimethyl-7-benzofurancarboxamide ethanedioate(1:2)
hemihydrate; mp. 211.7°C (comp. 70).

Example 16
15 A mixture of 3.1 parts of 2-chloro-3-methylpyrazine, 4.4 parts of compound 14 and

0.79 parts of calciumoxide was stirred for 24 hours at 120°C, After cooling, the reaction
mixture was partitioned between dichloromethane and NH4OH (dil.). The aqueous layer
was separated and re-extracted with dichloromethane. The combined organic layers were
dried, filtered and evaporated. The residue was purified by column chromatography

20 (silica gel ; CH2Cla / CH30H(NH3) 98:2). The eluent of the desired fraction was
evaporated and the residue was triturated in 2,2'-oxybispropane. The product was
filtered off and dried, yielding 3.3 parts (59.9%) of 4-amino-5-chloro-2,3-dihydro-2,2-
dimethyl-N-{1-[2-[(3-methyl-2-pyrazinyl)amino]ethyl]-4-piperidinyl]-7-benzofuran-
carboxamide; mp. 163.2°C (comp. 15).

25
Example 17
Through a solution of 3.5 parts of intermediate 11 in 19.8 parts of ethanol and 25 parts
of water was bubbled oxirane for 1 hour at room temperature. The reaction mixture was
evaporated and the residue was purified by column chromatography (silica gel ; CH2Clp /

30 CH3OH(NH3) 95:5). The eluent of the desired fraction was evaporated and the residue
was crystallized from acetonitrile. The product was filtered off and dried in vacuoat
70°C, yielding 1.64 parts (40.2%) of 4-amino-5-chloro-2,3-dihydro-N-[1-(2-hydroxy- °
ethyl)-4-piperidinyl]-7-benzofurancarboxamide; mp. 185.7°C (comp. 49).
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Example 18

To a mixture of 12.2 parts of compound 8 and 83 parts of water there were added 1.53
parts of sulfuric acid. After stirring for 4 1/2 hours at room temperature, the reaction
mixture was poured into a mixture of NH4OH (dil.) and ice. The product was extracted
with dichloromethane and the extract was dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel ; CH2Clp / CH30H(INH3) 97:3). The
eluent of the desired fraction was evaporated and the residue was triturated in
2,2'-oxybispropane. The product was filtered off and dried, yielding 2.3 parts (40.3%)
of 4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-N-[1-(4-oxopentyl)-4-piperidinyl]}-7-
benzofurancarboxamide; mp. 119.2°C (comp. 9).

Example 19

a) A mixture of 7.6 parts of compound 3; S parts of potassium acetate and 158 parts of
methanol was hydrogenated at normal pressure and 50°C with 2 parts of palladium-on-
charcoal catalyst 10%. After the calculated amount of hydrogen was taken up, the
catalyst was filtered off and the filtrate was evaporated, yielding 6.91 parts (100%) of
4-amino-2,3-dihydro-N-[1-[(tetrahydro-2-furanyl)methyl]-4-piperidinyl]-7-benzofuran-
carboxamide (comp. 75).

b) A mixture of 8 parts of compound 75; 5 parts of 2-iodopropane, 3.1 parts of
N,N-diethylethanamine and 25.8 parts of hexamethylphosphoric triamide was stirred for
20 hours at 130°C. After cooling, the reaction mixture was poured into water. The
product was extracted with dichloromethane and the extract was washed with water,
dried, filtered and evaporated. The residue was taken up in 2,2'-oxybispropane. After

~ filtration, this solution was evaporated and the residue was taken up in 2-propanol.

2,2'-Oxybispropane was added to enhance crystallization. The precipitate was filtered
off and dissolved in dichloromethane. This solution was washed with water, dried,
filtered and evaporated. The residue was purified by column chromatography (silica gel ;
CH)(Cl, / CH3OH(NH3) 97:3). The eluent of the desired fraction was evaporated and
the residue was converted into the ethanedioate (1:1) salt. The product was filtered off
and dried in vacuo at 60°C, yielding 0.3 parts (2.7%) of 2,3-dihydro-4-[(1-methylethyl)-
amino]-N-[1-[(tetrahydro-2-furanyl)methyl]-4-piperidinyl]-7-benzofurancarboxamide
ethanedioate(1:1); mp. 211.7°C (comp. 76).

Example 20

A mixture of 5 parts of compound 63 and 230 m! of HCI 3N was stirred for 1 hour at
reflux temperature. After cooling, the reaction mixture was evaporated. The residue was
stirred in 5 parts of water. The product was filtered off, washed with a little water and

. 1$10% s$ & () -5Wz$-}$10%e$ & ()-1$10% s$ & () --}$10% s$
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dried in vacuo at 70°C, yielding 1.7 parts (31.5%) of 4-[[(5-amino-6-chloro-3,4-
dihydro-2H- 1-benzopyran-8-yl)carbonyllamino]- 1-piperidinebutanoic acid monohydro-
chloride monohydrate; mp. 204.5°C (comp. 68).

5  All compounds listed in Table 2 were prepared following methods of preparation
described in examples 7-20, as is indicated in the column Ex. No.

Table2
Rl
0
—NC>—~NH—C R?
o)
10 -
Co. | Ex. L Rl | R2 O-A- Physical data
No. | No. (mp.)
o
117 Q—CHZ-— C | NHp -O(CHp)3- 121.0°C
CH
S\'//N 3
28] L1 a | NHp -O-(CHp)3- 211.8°C
CH,),—
0 .
317 Q—Cﬂz"‘ Qa |NHp -0«(CHy),- 175.4°C
CH3><(CH2)3—
4110 0" "0 Cl | NH -O{(CHp)- 139.8°C
- 2 202
Q
5118 CH;—C—(CHp)3— Cl | NH, -0«{CHy),- 137.4°C
CH3><(CH2)3
6 | 10 0 Cl {NH -O<(CHy)a- 111.2°C
J 0 2 23
Q
7118 CH3;—C—(CH,);— Cl | NHy -0-(CHp)s- 104.9°C/H,0
CH3><(CH2)3'_
8 | 10 o 0 Cl |[NHy | -O-C(CH3)7-CHs- 136.5°C
Y 2 3)2-CHy
Q
9 18 CH3;—C—(CHj)3— Cl |NHp -0-C(Cli3)y-Ciiy- 119.2°C




& ()-EIFIGIHIJIKILIrV: , }$10% s$ & ()-}1$10% s$ & ()-}$10% s$ & ()-}$10% s$
& ()-1$10% s$ & ()-5WzSLIMINIQIPIQISIVZ: , } $10% s$ & () -} $10% s$ & () -} $10%
s$ & ()-5Wz$-}1$10% s$ & ()-}$10% s$ & ()-SITIUWIVIWXIZIZ: , }$10% s$
& ()-5Wz$-1%10%s$ & ()-}$10%s$ & ()- i$10%s$ & ()- }$10%s$
& ()-231JkInItJIJ_2? }$10%s$ & ()-1$10965s & ()-1510% s$ & ()-}$10% s$
& ()-1$10%
Co. | Ex. L Rl | R2 -O-A- Physical data
No.| No. (mp.)
109 NC-CHp- a [NHp -O-(CHp)3- 194°C
1112 HyN<(CH)p- Q | NHp -O-(CHp)3- 130°C
CH;
el
12| 16 I A |NHy -0«(CHp)3- 178.8°C
NH—(CHa)—
13( 9 NC-CHp- Qa |NHy | -O-C(CH3)2-CHp- 110°C
1412 HoN-(CHp)z- Q1 |NHp | -O-C(CH3)y-CHy- 155°C
N_ CH;
e
151 16 E\ I Q |NHy | -O-C(CH3)y-CHp- 163.2°C
N" *NH—(CHp,—
Q
16 | 14 | H;C;0—C~NH~(CH,),— NH, -0{(CH,)5- 160.3°C
17| 10 F—@O—(CI{Z)3— NHp | -O-C(CH3)-CHp- 131.0°C
Q
18 | 14 | HsC;0-C-NH~(CHp,— | Q1 {NHyp | -O-C(CH3),-CH,- 209.9°C
19] 10 r<-<i>-0~(cnz)3 Q | NHp -0-(CHy)3- 143.1°C
iy
20| 7 | HsC;-N” "N—(CHp3— | Q|NHp| -O-C(CH3))-CHp- 199.9°C
0
21| 7| HsC-N" “N—(CHps— | Q |NH, -0«CHy)3- 193.8°C / (COOH),
1/2H70
0
221 7 UCHr a {NH, -O-(CHp)- 190.2°C/ (-)-(R)
20 .
[dp os%cHion = -11.7
0
23| 7 (_J—CHz” Q | NH -O-(CHp),- 191.6°C/ (+)-(S)
(e ]Dos%cu3ou”+1’1
o .
24| 7 (J—CHZ— Cl | NH; [-O-C(CH3);«CHp),- 175.7°C
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$10% & ()-u2 $10% & ()-u2 $10% & ()- u2TTT UUUUI - NA4 $109% & () - u25WL) 2$
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2UUUUUUUN PNA4

$10% & ()-u25 $10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2
$10%4 & ()-u2 $10% & () - u2UUU' U* U4 J* NA $10% & ()-u2 $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & () - u28%) 2$4UsUBUPUQURUSUI MLNA

$10% & ()-u2 $10% & () - u2u5\W) 2$ $109% & ()-u2 $109% & () - u2

$10% & () - u2SUTUUUVUWA U] Up: NA $5W1) 2$ $10% & ()-u2 $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2] U UcUvUxU{ UUIDNA $5\W $10% & () - u2

$109 & ()
$109 & ()

W[ SIqB & () -uZ. S10%B & (|- 30 & () -U )
No. | No. (mp.)
0
2] 8 HSCZ_NJLN_(CHZM_ C |NH, -0{(CHy)- 148.7°C
0
431 8 H5C2—NJLN—(CH2) — C {NHy -O«(CHg)3- 155.6°C/HCI 3/2H90
X
44| 8 | HsC,—N” “N—(CHp;— | O {NHp -O{(CHg),- 182.0°C
/
4519 Nl (1 {NHp [ -O-C(CHg),-CHp- 209.0°C
H
Q
46 | 10 | HsC;0-C-NH-(CH,— | Q| H | -O-C(CH3),-CHy- 229.0°C/HCl
CH,;0 °
41| 9 CH3OQE_(CHﬂ3_ afnm| oy, 202.1°C /(COOH),
CH;0
a8 7 H5C2—N/8\N—(CH1)3— Q | NHy -O{CHp)3- 192.9°C /(COOH),
/
Hp0
49| 17 HO-(CHp)p- Cl | NHy -O«(CHyp)z- 185.7°C
50| 9 (CH3)2CH-O«(CHY);- Cl | NHp -O-(CHp)3- 197.9°C/(COOH),
1/2H,0
51| 9 HsC,0-C—CH,— NHy|  -O(CHys 98.8°C
5219 { N—HCHp,— Cl |NHp -0-(CHY)3- 250.5°C /211Cl
1/2H70
53 | 10| (4-F-CgHyg)p-CH-(CHp)4- Q1 |NHp | -O-C(CH3)-CHp- 169.1°C
54 | 10 | (4-F-CgHg)2-CH-(CHp)3- | 1 [NHz | -O-C(CH3)2-CHj- 169.0°C




$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u25\W) 2%
$109 & () - u2UUUUUUUI MLNA $1098 & ()-u2 $10% & () - u25W) 2$ $10% & () - u2
$109% & ()-u2 $10% & () - u2UUUUUULE >NA $1096WL) 2$) $109% & () - u2 $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2UUUUULU ?NA $109% $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2
$109 & () - u2UUUUUULY VBNA $1098 & ()-u2 $10% & ()-u2 $10% & () - u25\W) 2%
$109% & ()-u2 $109% & () - u2UUUUUUUZ: NA-84.0% & () - u25\WL) 2% $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()- u2UMWW(V_?NA $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2
$10% & ()-u2(V)V*V+V, V- V. WZ>NA
| Co. | Ex.. L 1R} R2 O-A- Physical data
No. | No. (mp.)
9 .
55| 10 | HC:0-C-NH-(CHs— [ Q| R | -O-C(CH3)-CHy- 156.5°C/HQ
Hy0
56| 10] (CH3CH-O«CHY),- Q | NH; -0-(CHp)>- 237.2°C/HC1
571 10 < :N-(cn,h_ Q | NHy -O{(CH 193.0°C
Q
sg.| 9 HsC,0~C~CH; — a [NH, O-(CHy)y- 135.2°C
59 | 20 HO-C-CH— | Q|NHy|  -O<CHop 2735°C/HCl
12H0
Q
60 | 20 HO~C—CH;~ NHy -O-(CHy)3- 253.8°C FH,0
: 8)
61| 7 (J—C.Hz—- NHp | -O-C(CH3)-CHy- 147.6°C
Q
&|10] meo-C-Cwy— |a|Nm| oy 2207°C/HQ
Q ,
63| 10| HCO-C~CH)— |Q|NHy| -O<CHys  186.4°C / (COOH),
64| 9 Ik CHICH-(CHa,~ | Q |NHy | -O-C(CH3)y-CHy- 1281°C/ B)
6s| 8 |/g“°“=)=— Q|NHy|  -O{CHyy- 181.1°C
CH;
6| 8 |/§“°“2)2— aiNdy| O« 90.3°C
CH,
Q .
67120 HO-C—(Ch);— a|NHy| | -OCHY, 260.3°C / HCI 1/2H30
Q
68]20] HO~C—(CHy,— Q | NH -O-(CHy)3- 204.5°C/HQl
HyO
69 | 10 m—@-cn:cu-(cnm— Q| H | -O-C(CH3p-CHy- | 208.9°C/HC 52H;0




$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2
$10% & ()-u25\W) 2$. V/ VBV7VBVOV: Vr V: NA $10% & ()-u2 $10% & () - u2
$10% & ()-u25\W) 2$ $10% & ()-u2 $10% & ()-u2: V: V<V=V>V?VBVZ: NA

$109 & ()-u25W) 2% $10% & ()-u2 $10% & (}-u2 $10% & () - u2
$10% &' () - u2BVEVOVRVWV VV_?NA $10% & ()= u2 $10% & ()-u2 $10% & () - u2

$10% & ()-u2 $10% & ()-u2 $10% & () - u2nvnVvVgVu

$109% & ()

$10% & ()

$109 & ()
$109 & ()

12
A ==

Uy2-$1004 &' () -2 .$1004- 8 ()
Tt At AP PO

\W) =

@8. 18098 & ()-u2w $10% & () RI45KA) RS $10%-& () -\
K2 ) 28 (109 & ()-u2 $Y0W & ()-u2 .
'Q- ao04a of [\ 110 ¢1004 o' ( ) @:1567%_&-_(_)___&2'
A® Iy == H . \v e “\ /) 9v= WYLrVU /0O \ us W j
70 | 15 NT'_NH_(CH,)z_ Q |NHy | -O-C(CHg)-CHp- | 211.7°C/2(COOH), |

N 1/2H,0
711 13 HoN-(CHyp)3- al g | -OC(CH3)-CHp- 123.1°C/ 12H,0

o .
72| 7 QCHz— Q| H | -0-C(CHa)y-CHy- | 217.0°C/HCI 12Hp0
731 7 O-—o—(cnz).:‘_ a| H | -OC(CH3)-CHy- 154.5°C/HC1

H,0

0
741 7 (_J—CH;—- al H -O{(CHy),- 115°C

o)
75 | 19a (JCHY" H | NHp -O«(CHp)p- -

o
76 | 19b Q—CH,— H| * -0{(CHp)y- 211.7°C /(COOH),
77| 9 F-@-CH:CH—(CH;};— al H -O«(CHp)p- 134.8°C/ (E)

S CH,
) 8| | \Il:/N| al| H |-0-C(CH3n<CHyY,- 91.7°C
(CH,),—

o)

o .
79 | 10 | HsC,0-C—NH—(CHps— | C1| H |-O-C(CH3);<(CHo)p- 122.6°C
80 | 13 HyN-(CHy)3- a -0-C(CH3)»{(CHp)p- 128.6°C -

0
81| 7 Q—Cﬂz— Cl| H |-0-C(CH3)%«CHp)- 119.0°C
82| 10| (CH3z),CH-O<(CHy)s- H |-0-C(CH3n-(CHy)- 215.4°C/HCl
83| o NC-CHj. « | -0-C(CH3))-CHy- )
84 | 12 HyN~CHop),- * | -O-C(CH3),-CHs- )
85| 10 CH;~C——(CHy);— G| H |-0-C(CH3),<CHy))- 208.5°C / HCI
86 | 13 HpN-(CHp),- Cl{ H | -O-C(CH3)p-CHy- 2 HCl
871 9 4-F-CgHy-O-(CHp)3- Cl| H -0-(CHp)p- 134.0°C
88 | 10 | (4-F-CgHg)pCH-(CH2)- | 1| H | -O-C(CH3)y-CHp- 193.4°C / HCl

VzV} WnN. NA $10% & () - u2

2 Physical data ‘




$10% & ()-u2 $10% & ()-u2 $10% & () - u2VWWWWWWZ>NA $10% &' () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u25WL) 2$\AWAAMMI R2NA

$10% & ()-u2 $10% & ()-u2 $10% & ()-u25W)2$ $10% & () - u2

$10% & () - U2VWVVWANY ) NASWL) 2$ $10% & ().462 $10% & ()-u2 $10% & () - u2

$10% & ()-u2 $10% & () - u2VWNDVRVEVBWIDNAS\) 28 $10% & () -u2 $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()-u2 $10% & () - u2BWOWPWONRNSVIVVGUONAS\L) 2

$10% & () [H2H-$399%-8(F—tP—$HOM-& (Tt F—$HO04-& - —u 2B W24
$10% & () {G2T\v KW W VI VENASWL) | BE1QoRE {() - u2 $189% & ()| u25Rhyskg! data !
$10% & () - ' & ()-u2 $10% & () { u2]iVeWIVKkWOVWKWVW W ) NASVL) 2% $1Q9%H &' () - u2
$10% & () - % -O&"U-ﬁ': BSOS —r2y WA '
89| 7 H,C, _N’lLN —(CH);— | Q| H -0«(CHp)p- 141.5°C
CHz'— )
901 7 a | NHy -O-(CHy)3- 131.8°C
91| 17 HO«CHp)p- a | NHy -0(CHp)3- 126.0°C
CH,, [
92110 JCH—C—(CB)— | Q| H -0-(CHy)y- 104.5°C
CH;
0
93| 7 HsC, —NJLN—(CHﬁ4— Cl{ H ~0-(CHp),- 112.8°C
9] 9 NC-CH,- al H -O(CHo)p- 208.6°C
CH;, (CHps—
95| 8 o><o al » -O«(CHp),- 117.0°C
/
Q
9 | 18 CH3;—C—(CHy)3— af H -O-(CHg)- 89.1°C
0 .
97| 7 Q'Cﬂz— a | NH, -0<(CHy)3- 126.5°C / (-)-R)
20 o
[9p 1%cHa0m = -11.8
CH;
*=—NH—C{[
CH;

The compounds listed in Table 3 are prepared according to similar procedures as
described in any of the preceding examples (7-20).

Table 3
Cl



$10% & ()-u2 $10% & ()-u2% $10% & ()-u2 $10% & ()-u2 $10% & () - u2
$10% & ()-u2 $109% & () - u2VWAWANNNY V: 85\WL) 2 $10% & ()-u2 $10% & () - u2
$10% & ()-u2 $10% & ()-u2 $10% & ()- u25WL) 2$VWWWAWANY Z>85\WL) 2 $109% & () - u2
$109% & ()-u2 $109% & ()-u25WL) 2$- $10%.&5()-u2 $10% & () - u2VWANNANNAZ: 85\W) 2
$109% & ()-u25WL) 2%- $10% & ()-u2 $10% & ()-u2- $10% & ()-u2
$10% & ()-u2V\¥/\¥/\¥/\¥/\¥/\¥N’>85V\1)2 $10%& ()-u2 $10%& ()-u2 $10% & ()-u2
$10% & () TH2—$1098-& (F—+>—$Ho%-& R \ A $10% & () - u2
$109% & () - & ()-Qm-$10% R' () - U2 VWANNNNAZ >85 W
$109 & () - 8 & ()-u2 $10% & ()-u2
$10% & () A ,
N—(CH2— )
98 ¢N -O-(CH2)3
Cl
0
99 N—(CHp);— -O-(CH2)3-
~N
o
N
101 @—Cﬁz— -O-(CHp)3-
>~
o
102 @LN-(cmg— -0-(CH2)3-
N’go
H
NH~(CH,)s—
103 2 o -0-(CHp)3-
|
CN
NH—(CH,),—
104 2 I 22 -0-(CH)3-
_ .
CN
105 SN A O-(CH)
- 2 3-
g
(CHy,—
(|300C2H5
106 @-N-—(Cﬂz)z— -O-(CHp)3-
107 CH30-(CHp)3- -0-(CH2)3-
0
108 DN—'&"(CHz);;— -O-(CH2)3-
109 (CH3)2CH-NH-(CH3)7- -O-(CHj)3-
110 (CH3)2CH-NH-(CH?)4- -0-(CHp)3-
111 H~C—NH—(Cl)s — -0-(CH)3-




$10% & $109% & ()-u2 $10% & ()-u2 $109% & ()-u2 $109% & ()-u2 $10% & () - u2
$10% & () -
$10% & () -
$10% & () -

$109 & () -
$109 & () -

$109 & () -

$10% & () -

$109% & () -

10

U2VWANANRY V: 85W $1094 & () - u2 $10% & ()-u2 $10% & () - u2
u2 $109% & () - u25\WL) 2$VWANNNAY R285W $109% & () - u2 $10% & () - u2

U25WL) 2$- $1098 & () - u2 $109% &g() - U2VWAWNAKXX_ ) 85\WL) 2$ $10% & () - u2

u2 $109% & ()-u2 $109% & ()-u2 $10% & () - u2XXXXXXXXpTE5W) 2

u2 $109% & ()-u2% $10% & ()-u2 $10% & ()-u2 $10% & () - u2
T2~ S0 &= 2K XX F-85—F$H0U&)- u2 $10% & () - u2
u2Cpon & ()-u2 $10% & ()- 3125\/\1) S@AXBXCXQYRXSXTXi ML85
U2NplO% & () -u2uSWL) 2$ $1098 & ()-u2 $10% & () -u2
Q
112 H~C—NH—(CH,),— -O-(CHp)s-
Q
113 H;C,0-C—NH—CHy),— -O-(CHy)3-
Q
114 | HsC;0-C—NH—(CH,),— -O~(CHp)3-
115 Q_ -O-(CHp)3-
116 HO-(CH2)2-0-(CHz)2- -0-(CH2)3-
0
117 HNlLN—(CHz)y— -0-C(CH3)2-CH2-

118 F—@—CHz-— -0-C(CH3)2-CHp-
Q
119 FOC—(CHﬁa — | -O-C(CH3)-CH>y-

120 CHp=CH-CH»- -O-C(CHz3)-CH>-

121 [>—cH,— .| -0-C(CH3),-CH»-

122 D—CHz—— -O-C(CH3)2-CH>-
C. Pharmacological examples

The useful gastrointestinal motility stimulating properties of the compounds of the
present invention and in particular their capability to enhance the contracdlity of the colon
can be demonstrated in the following test.

Example 21
lon ndens in actions.

The experiment was conducted according to similar procedures as described in The
Journal of Pharmacology and Experimental Therapeutics, 234, 776-783 (1985).

Colon segments, 4.5 cm long, were vertically suspended with a preload of 2 g in 100 ml
of a De Jalon solution [KCI 5.6 mM ; CaCly.2H20 0.54 mM ; NaHCO3 5.9 mM ; NaCl
154.1 mM ; glucose 2.8 mM] at 37.5°C and gassed with a mixture of 95% Oz and 5%
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combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added q.s. to a volume
of 20 1 providing an oral solution comprising 5 mg of the A1 per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

Example 23 ; Capsules

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A L.

Example 24 : Film-coated tablets

Preparation of tablet core

A mixture of 100 g of the A.L, 570 g lactose and 200 g starch is mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone (Kollidon-K 90®) in about 200 ml of water. The wet powder mixture is
sieved, dried and sieved again. Then there are added 100 g microcrystalline cellulose
(Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole is mixed well
and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the active
ingredient.

Coating

To a solution of 10 g methyl cellulose (Methocel 60 HG®) in 75 ml of denaturated
ethanol there is added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of
dichloromethane. Then there are added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 g of polyethylene glycol is molten and dissolved in 75 ml of
dichloromethane. The latter solution is added to the former and then there are added
2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of concen-
trated colour suspension (Opaspray K-1-2109®) and the whole is homogenated. The
tablet cores are coated with the thus obtained mixture in a coating apparatus.



