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TI TLE Het.erobi cyclic Conpourids DESCRI PTION The invention relates to

het er obi cyclic conpounds ahd to pharmaceutical conpositions containing
them Flavoxate, which is 8-(2-piperidinoethoxycarbonyl)-3-nmethyl-4-

- -oxo-2- phenyl {4H 1-benzopyran, and has-ife fornula [err] is used as a
pharnacé@ﬁical agent for urhﬁhry tract disturbances as it possesses a
snoot h muEEEBEr el axi ng activity attributable to its cal ci um ant agoni st
activity. This activity is exerted on the bl adder done snooth nuscles or
can be related to the mcturition centre in the central nervous system The
conpoundsHeterpbiryFdic Sompeadds bed bel ow, essentially include nore
conplex am no noieties.in place of the piperidino group. Furt her
changes Eg§|”g$ alternatives - to t he et hoxycarbonyl group which
spaces t h&= _ ty fromthe benzopyran ring, alternative 2-, 3-, 6-
and 7-substitution patterns in the benzopyran ring, replacenent of the ring

het er oat o y r.at.om y S |.n onyl_or. im no ou
and/ or 2, g}lgl h?&?%légr}anl onroéoi%%% b‘gbnzé}) %ﬂgﬂ?ﬁ%cﬂ%es O%??%%ra?x% €
vari at i onphgrpacentsiced composidionscgpabalinipgothemteracting with =

di fferent biol ogical systens, as supported -2- by the affinity of the
new conpounds for the [err]-adrenergic and SHT[err]-serotoninergic
recept or sF1AVE¥ak8re VBighacts c8-1(2-Bdperdddnogthpryegrbenylhedemetbeptérs.

OOVPOUNDS. 6k o THEphUMGITUEN 1TherizeiheuR]Sanl ha8 th¥eRbERA1Rave the general
or mul a . .

COGCHZCH2 - N >

is used as a pharmaceutical agent for urinary fract disturbances
as it possesses a smooth muscle relaxing activity attributable
to its calcium antagonist activity. This activity is exerted on
the bladder dome smooth muscles or can be related to the
micturition centre in the central nervous system. .

The compounds of the invention, described below, essentially
include more complex amino moieties in place of the piperidino
group. Further  changes  include alternatives to the
ethoxycarbonyl grdup which spaces the amino moiety from the
benzopyran ring, alternative 2-, 3-, 6- and 7-substitution
patterns in the benzopyran ring, replacement of the ring
heterocatom by a sulphur atom or by a sulphinyl, sulphonyl or
imino group, and/or 2,3-dihydrogenation of the benéopyran';ing.
These structural variations give the new éqﬁPOQhﬁs a cépabiligyw
of interacting with different biological systems, as supported



[err] mherernnﬁﬁm&eseﬂi gle or double bond; X efMiS SRREF LA BEEN
oxygen or Imno or alkyllnrno roup;pakh ACED
represents a v a carbonyl t hi ocar bonyl ,

hydroxynethyle group, represent _a hydrogen atom or an al kyl,
trifluoronethyl, phenethyl aIkenyI substituted al kenyl,

car bocycl r y th | B4,

ar oyl ls/L}}p }%:e su%ﬁj%éfu‘gﬁtgﬁ ﬁé’ é{rﬂe%%l 5g§ublstfﬁ%¥ut3e% gré{lfgg%eland
one or n&@mmmmmmm’c@r@- Foeaoxabs | is 1ca1h*5bdrd§<~5p

al koxy, ofhaBinity HE¥Phesd Mdddpicyet hyl, nitro, am no, al kyl am no,
di al kyl am no, acyl am no, al kyl sul phonyl am no or benzOyI groups; R3

represents a hydrogen atomor an alkyl, hydroxyal kyl, al koxyal kyl,

ar al koxyag UN |THE ON al koxy or aral koxy group; R6

represents a hydrogen or hal ogen atomor a nitro, am no, alkylam no,

di al kyl am no, acylam no, ° al kyl sul phonyl am no, cyano, hydroxy, al koxy or
al kyl grdthe dompoursls exferithe drweirtigen havemtdre grernsdedix \faymmiln Iy
represents one of the follow ng groups, each of which is depicted with its
left hand end being the end which -3- attaches to the

het erobicyclic ring and its right hand end be|£g the end which attaches to

the group Z: (Y1) COR6 Y2 W&l%,/
t

Y-Z-8

wherein
-—-——- represents a single or double bond;

X represents an oxygen or sulphur atom or an imino,
alkylimino, sulphinyl or sulphonyl group;
W represents a valence bond or a carbonyl, thiocarbonyl,

methylene or hydroxymethylene group;

Ry represents a hydrogen atom or an alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
carbocyclyl, -substituted carbocyclyl, heterocyclyl,
substituted heterocyclyl or aroyl group; the substituents
for the eforesaid substituted groups being one or more
halogén atoms and/or one or more alkyl, cyano, hydroxy,
alkoxy,’ phenyl; ‘phenoxy, trifluoromethyl, nitro, amino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino or
benzoyl groups, |

R3 represents a hydrogen atom or an alkyl, hydroxyalkyl,
alkoxyalkyl, aralkoxyalkyl, phenyl, hydroxy, alkoxy or
aralkoxy group;

Rg represents ‘a hydrogen or halogen atom or a nitro, amino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino,
cyano, hydroxy, alkoxy or alkyl group; '

Ry represents a hydrogen atom or an alkoxy group;

Y represents one of the following groups, each of which is



(Y3) -CONH-, (Y4) -CON(CH err])-, (Y5) -CON(OH) -, (Y6)

-CH(OH) -, (Y7) - CH(OAl kyl )-, (Y8) - CH=CH, (Y9) ‘
(Y10) - CH=CH- CONH-, (Y11) -CH=ENO-, (Y12) - CHY -TH.(S\B}&}ET HAS BEEN
-CH err] COO-, (Y14) - CH2CONH-, (Y15) -CH err] NH, [{( Y16)REPLACED
-CH2N(CH3) -, (Y17) ~ -CH err] N(COCH ex41)-, (Y18)
-CHerr]N(CONH err])-, (Y19 -CH err] NHCO-, (Y20) - CH2N( CH3) CO-
(Y21) - CH2Ntepdked (WRBh its- Ch&ftr]ﬁ&ﬁﬁi(ﬂﬁd beli¥idB) the efu[ewniéh
(1o ot e ERobig®) e PR iy R Sy el iigona
- N( CHB) - (YGl)belng tmekas)WhlqhseytachesAEQIXBFegrpyp Z(Y33) - NHCO-,
(Y34) -N(CH err]) CO, (Y1) -Co-,
' (¥2) -C00-,

(Y3) -CONH-,

(Y4) -CON (CH3) -,

(Y5) -CON (OH) -,

(Y6) -CH (OH) -,

(¥7) -CH(OAlkyl) -,

(¥8) -CH=CH-,

(¥9) -CH=CH-CO00-,

(Y10) -CH=CH-CONH-,

(¥11) -CH=NO-,

(Y12) ~CHs-,

(¥13) -CH,C00-,

(Y14) ~CH,CONH-~,

(Y15) -CHyNH-,

(Y16) -CH5N (CH3) -,

(Y17) ~CH,N (COCH3) -,

(Y18) -CH,N (CONH5) -,

(Y19) ~CH5NHCO-~,

(Y20) ~CH,N (CH3) CO-,

(Y21) ~CHoNH-CONH-,

(Y22) ~CHyNHSO5 -,

(¥23) -CH50-,

(¥24) -CH5S-,

(Y25) -CH5S0-~,

(¥26) -CHyS805-,

(¥27) -~CH5 SO, NH-,

(Y28) -CH3SO03N (CH3) -,

(¥29) ~NH-,

(Y30) -N(CH3) -,

(¥31) -N(COCH3) -,

(¥32) ~N (CONHy) -,

(¥33) ~-NHCO-, I .

(¥34) ~N(CH3) CO-,

This Sheet Has Been Re|ilace

(0%)  -mi-com- ||||I||”||||“||| 1
(Y36) -NHSO5~-, '




(Y35)-- - - - NH CONH-,— ( Y36) “NHSO err]-, (Y37) -0, - 4- (Y38)

-5, Y40 -SJerr]-, (Y41 -SO2NH-, (Y42) -SCIerr]N(CH[err])
(Y43) Thls She aced ( Y44) - CSNH-, (Y45) - CRNECHRF=—fYAG)

- OON (Y l , and (Y48) Z  repr SENESA T B BEBN
branche e group haV|ng frd%11 to 6 carborl at onBE8LYHCED

optionally having one hydroxy&§ 2t|tuen6L and B represents one of the
foll owi ng groups: (Bl) [err] in Q répfesents a nethylene or ethyl ene
group and A represents one of (¥B&)fol | owBng groups: (Al) a phenyl group or
toms. and)or one of mor e o kyF%?’?Eitx'yt SEorydroxy oroups. (A2) &
2-pyrimdinyl group, and (A3) g4890up orSPpEsgeneral formula [err]

(Y41) . -SO,NH~,
(Y42) -S0,N(CH3) -,
(Y43) -CONHO-,
(Y44) ~CON (COCH3) -,
(¥45) -CSNH-,
(Y46) -CSN(CH3) -,
(Y47) ~-CON (O O )
(¥48) -NHCOO-, and
(Y¥49) ~-COS~;
Z represents a linear or branched chain alkylene group having

from 1 to 6 carbon atoms and optionally having one hydroxy
substituent; and

B represents one of the following groups:
(B1)
N\
— N N-—A
\__ /
Q

wherein Q represents a methylene or ethylene group and

A represents one of the following groups:

(Al) a phenyl group substituted by one or more halogen
atoms and/or one or more alkyl, alkoxy or hydroxy
groups,

(A2) a 2-pyrimidinyl group, and

(A3) a group of the general formula

e

wherein ---- is as above defined and E represents

\---_-/

an oxygen atom or a valence bond,



wherein ---- is as above defined and E represents an oxygen atomor a

val ence bond, (B2) [err] wherein each of L[err]
and L[err] independently represents a hydrogen atom a phenyl, 4-f

| uor obenzoyl or 2-oxo- -1-benzim dazolinyl group, or a group of the general
formula (CHerr])[err]-OA wherein nisgQ, 1 or 2 and Ais as above
defined, with the proviso that L[err] and L[err] do not both represent

hydr ogen at ons,(BB3) [err] wherein e of Rlerr] and R err] independently
represents a hydrogen atom or an al Koxy 5Hkylthio group, R12 represents
a hydrogen atomor an alkyl group;M™Mnd n Xs 2 or 3, (B4) [err] wherein R12
is as above defined and R13 represefts a/hydrogen atom or an al koxy group,
and (B5) [err] wherein Rlerr] is as above defi ned. -6- Wen ----
represents a doubl e bond, Wrepresents a carbonyl group and X represents an
imno group, the ring may undergo tautonerization to give a

4- hydroxy- qui nol i ne WHeririr€aci8USP Ly and L, independently represents a
hydrogen -atom, a phenyl, 4-fluorobenzoyl or 2-oxo-
-l-benzimidazolinyl group, or a group of the general
formula'(CHz)n-O-A wherein n is 0, 1 or 2 and A is as
above defined, with the proviso that Lj; and L; do not
both represent hydrogen atoms,

(B3)
Rio
-N-(CH,)_-0O
| 2'n \ /
R
12
Ri1
wherein each of Rig and Rj; independently represents a
hydrogen atom or an alkoxy or alkylthio group, Rj3
represents a hydrogen atom or an alkyl group, and n is
2 or 3,
(B4)
| Ri3
R; o /ﬂ\\v/J
0 =
wherein Rjp is as above defined and R13 represents a
hydrogen atom or an alkoxy group, and
(B5)
I
—lfl—-CH2
Ry2

wherein Rj; is as above defined.



taut omeri c conpounds are included within the invention. The I nvention

al so I ncl udes pr odr ugs, enantioners, diastereoisoners, N oxides
and pharmaceutically acceptable salts of the conpounds of the general-
formula I. The term"prodrug” is used herein to nean a derivative of a
compound of the general fornmula | in wg-<h reactive groups such as am no,

I mno or hydroxy groups (particularly as or wwthin the W Rerr], Rerr],
Rlerr], Z#h&l anct-B2representy & doubile i bomd, gWoupsptesents hasecarlsseyi

in Y3, Y1 9 7. ) . have .been ed;..the [ Y
rel easi nggf%%&cgﬁpﬁgu%g\éi%%%% nv‘m%h?ﬁ éﬁl&‘\% nﬁgg‘géy écr}\l(fh t)ﬁglgéh\g%'yng&?%eer%%rre
phar macol bjteamerizationn thegbvey aas4 thEdrerpoananel tpef stpuskures nsyclbe

prepared gguesméPidl E8hpbhRaBNaFERERKI AEEECWRERPR! £h€SiRTehbEogOMPOUNd, for
i nstance so as to prepare a del ayed rel ease or sustained rel ease form of

t he conpound, or otherw se nodify the nmetabolism adsorbtion, distribution
or plasnmerhe halinvérdtiai t halswpourdtclUdesconperbdsugsepar egnant fters £

114 and 120 to 122. w_ are exagples_of prodrugs, .Th rou rr]l] will be
abbr ovi atSHRTEREFRLTORFY RS BrSXRTRs Bnd pRARRCEIRCIIETIY S¥enEibl e ckales
t he groupof! theecampbuhdiswsf theogeherddnfipriula I. an oxygen atom W
"a carbonyl group, Rerr]: a phenyl group, Rerr]: a net hyl

group, Rerr]: a hydrogen atom and &= -7
. The term "prodrug" is used herein to mean a derivative of a

compound of the general formula I in which reactive groups such
as amino, imino or hydroxy groups (particularly as or within the
W, Ry, R3, Rg, Z, Bl and B2 moieties) or acidic imino groups
(e.g. those present in ¥3, Y10, Y19, Y27, ¥36 and Y41l) have been
masked; the derivative releasing the compound itself within a
living body and thus having the same pharmacological effect on
the body as the compound itself. Prodrugs may be prepared so as
to alter the pharmacokinetic properties of the compound, for
instance so as to prepare a delayed release or sustained release
form of the compound, or otherwise modify the metabolism,
adsorbtion, distribution qf plaématic half-life of the compound.
The compounds prepared in Examples 114 and 120 to 122 below are’
examples of prodrugs.

The group

will be abbreviated hereinafter as Fl. The preferred values of
the substituents in the group Fl are as follows:

m—— a double bond,
- Xs an oxygen atom,
Wwe a carbonyl group,
Rj: a phenyl group,
R3: | a methyl group,
Rg: a hydrogen atom, and



Rerr]: a hydrogen atom The group having all these preferred
substituents is the 3-nethyl-4-o0xo-2-phenyl -4H 1- benzopyran-8-yl group. The
preferred groups which Z may represent are trimnmethyl ene and tetranethyl ene.
Y preferably represents one of the groups Y2, Y3, Y37, Y40, Y41 or Y42. B
preferably represents one of the groups;Bl or B3, especially the

1- (2- met hoxyphenyl ) - pi per azi nyl group. Cbnventlonal abbrevi ati ons used
herein include Me for methyl: Et for hyRiidden atdm. for acetyl, Al k

for alkyl THF  for tetrahydrofuran, DVF for dlneth Ifornan1de and

DVBO f or EhﬁetﬁyPgﬁ pRe¥idg '?Hé-ad?ﬁﬁ%%gﬁ%‘&ﬁFE@@nl§Pb§@ﬂFVPPFSbfthethe

conpounds 3ehethg l-Av-@xo-@+phama-si H-1ebenzeipyr ans-sagangeoapl.i Nng on body
tissues particularly rich in [err]-adrenergic receptors (such as bl ood
vessel s, prostate and urethra). Accordingly, anti-adrenergic conpounds

wi t hi n -t h&hien pnefesrass tarpuph edh beh st chaynrebtesent sase tirdmethydemeoand

bi ndi ng p'i-,%ftk'hﬁ\etméﬂ:e usef %en:a%m@utfépmt% Ohet BE i \Mtgﬁahpsf &2,

exanpl e, i§#ten5|on and micturition troubl es associ ate
obstructlyé disbtde¥4%f ¥4He PEWEA2- B i REPJeYRRLY  rERERsent§ RAenef the

linited tgrohpee BRUSEIBDY kepesiaRlystall o -TPaidtheyPhehya )SYipieraiziangl
activity of the conpounds of the invention renders them useful as agents

acting on IHC®yes, particularly in the central nervous system where
SHT[err] receptors are functioning. 5HT[err] receptors are believed to

regul ate E%'?w%ﬁ 1%%aﬁn%§b@eﬁ%%1q§%‘?{s%tdo Netedh Yold1ude M€ fo! %%%%y%{ Et

ot her neurone tors and are Toun re- and post - synaptlcal
conmpounds fer t hethident i 88 haferbi (ﬂQﬁﬁK‘JaI addikvi t forn brbexlng tﬂ'&ﬁll ngor

bet ween t'%%%@ah?%f%:%r@”d BME I £¥27 | JihetPSAifornamid@)ds 4819  DMSO  for
serotonln) qg é tpe conpounds of thé I nvention which I nt eract
with the@

The adrenergic antagonist activity of the compounds of the
invention renders them useful'as agents acting on body tissues
particularly rich in aj-adrenergic receptors (such as blood
vessels, prostate and urethra). Accordingly, anti-adrenergic
compounds within the invention established as such on the basis
of their receptor binding profile, may be useful therapeutic
agents for the treatment, for example, of hypertension and
micturition troubles associated with obstructive disorders of
the lower urinary tract, including but not limited to those
caused by benign prostatic hypertrophy. '

The serotoninergic activity of the compounds of the invention
renders them useful as agents acting on tissues, particularly in
the central nervous system, where 5HTjp receptors are
functioning. 5HT;p receptors are believed to regulate the action
and release of serotpnin as well as the release of other
neuromediators and are found both pre- and post-synaptically.
The compounds of the invention have biological activity in
blocking binding between these receptors and their various
specific ligands (e.g. serotonin). Accordingly, the compounds of
the invention which interact with +the SHTjp receptor
(established as such on the basis of their receptor binding
profile) may be useful therapeutic agents for the treatment of
anxiety disorders and depression.



(established as such on the basis of their receptor binding profile) may be
useful therapeutic agents for the treatnent of anxiety disorders and

depr essi on. Surprisingly, the conpounds of the invention (especially

t hose displaying affinity for both the [err]-adrenergic and the
S5HT[err]-serotoninergic receptors) showshi gh selectivity for the manmal i an
| ower urinary tract, i.e. they are substantially nore active in

ant agoni zing urethral contractions than in |owering blood pressure. On the

contrar ’éﬂ?a¥3 : - a (oJa]! chea WOl ' .

1-(4- amyno- e (ﬁlﬁfgﬁ&dxrﬁggqﬁ{’%@%’rﬁ#n% sch% %ISPO%) ?%sbgrcé%l%! (@se

1156973) , ddepiay isehi rELEntRY selfest | \Bath ( akbie| n ofradrenerging potbdsi dheas

a nost  COmEAY) xSt RidritHerg i FEceptv@Ne shdkd VIRt i eSelectiidiyl 8bkY the

simlar to fla qxat;z such as terflavoxate whi_ch

s 8- (1, 1 RHTRAIAN. L9NeTo HRAIRE Y HeAGar by FheY reFRy sUbstantially more

-pheRyI[4HdbﬂmmzppyammabpﬁﬁadewdrhtﬁiilOeaaﬁfﬁbtgbaﬁeqhaﬁﬁEQCUaﬁfring

urethra tr : turally, t oMU 0 nvention that are

ot sel ectiged g e e Phy et APt ArY KM &1 rafaatiTPh Ry pabl At c

- agents, bmmagﬂﬁinJuﬂhiﬁnKi$ve dgﬁﬁo@mdmocén7cﬁ@aeﬂkaxxﬁa}qninazoqlinyl)-
ant i hyper LNy A0t irdditle |(@H ¢ RAisGoinn)  COMRPUBL Ofesltfihi 1V QRidiP

have al so shown a ,good antagoni st effect against contractions of rat

bl adder stS8Ygcty c@ndl PofRSE GAUSH SyiPerenmiion &S & Mmasth quumon side

attribut edfifect)Cak®iiu® aftlagenest a6racativey, arskredeersliype sbmlar to

COTPOUNGS HsSliadt, SPaSTRLU c5 ofpthe TOWRLARURRLLALr ot LpgenUselulydn

di sor der s)8~ (Thea -‘Hnerthtyl -&-giper i dmoprethdscyea ridon y 1) vSrimedth yebdd oo+ 2w
-phenyl—4H-1-benéopyran hydrochloride (EP 0072620), have no
effect on urethral contractions. Naturally, those compounds of
the invention that are not selective for the lower urinary tract
are preferred as antihypertensive agents, but even the selective
compounds can often be used as antihypertensives because of
their low toxicity.

Compounds of the invention have also shown a good antagonist
effect against contractions of rat bladder strip induced by
potassium chloride. This effect can be attributed to a calcium
antagonistic activity, and renders the new compounds useful as
spasmolytics of the lower urinary tract (i.e. useful in the
treatment of urinary incontinence, urge syndrome and other
similar disorders).

The majority of the compounds of the invention exhibit low
toxicity. Thus they can be used in higher amounts, an advantage
that often more than compensates for a relatively lower level of
activity that some of these compounds have. Naturally, those
compounds exhibiting both high activity and low toxicity are
preferred.

The invention further provides a pharmaceutical composition
comprising a compound according to the invention, or a prodrug,
enantiomer, diastereoisomer, N-oxide or pharmaceutically
acceptable salt of such a compound, in. admixture with a



toxicity. Thus they can be used in higher anobunts, an advantage that often
nore than conpensates for a relatively |ower |evel of activity that sone of
t hese conpounds have. Naturally, those conpounds exhibiting both high
activity and low toxicity are preferred. The invention further provides a
pharmaceutical conposition conprising ageonpound according to the

I nvention, or a prodrug, enantioner, di ast er eoi soner, N- oxi de or

phar maceuphaaimayeatdeaildly acesptaifles diNlvemomrowatyrier.adm xture with a
-9- pharmaceutically acceptable diluent or carrier. SYNTHESI S OF THE
COVPOUNDS. OF THE | NVENTI ON The conpounds according to the invention may
gener al | y SYNTHESI S, OFd THE COMPOUNDS 1OF- THE INVENTION] t he substituents at
R2 are OH, NH2 or am noal kyl and Y = Y15 or Y29) as follows: Path a: By
condensi ng_conpounds- Fl -Y-Z-L, wherein L represents a hal ogen atomor a

| eavi ng g%ﬁﬁb sompoNRds  aSFPEAingr ofip, then dnveRpiehd may ggenemplly be
condensat iprepariedl (Exdaptibien thet grévbs'®esoRd i the Sabsteduefitsabtar,
t enperature V\n'r%t‘_{;i [&ﬁzhe ran eoof 28%114 er’]u%l a gﬁggr solafy t such as

di net hyl f &5 fafide N6i2 P& AR AR i T el%roé‘é 2d & ¥Such as
pot assi umBadhb@nat e. Such condensations are illustrated in Exanples 1 to 3,
7to09, 1 2R4q 4 ; géﬁégl

77, 78 an?y&ir&be onjsw.q’nggjecpéﬂ%}g%%?olng%%%’a’pt%]ehre%?enltrgﬁgie,%e e% 2%]39%'
t he Anmi noa&aogupOrp. as keaving  oWoupy BHEBr s@ferrve toRalO¥XaT kgreupg. with a
al ternati wyupuied fALB! he MEPacahiaeRsatibhe COEPOWIEFRabiRe | N¥ERt i @t S

condensati on (under, the sang conditiagns e
necessarily, carried out at a temperature within the range of

20-140°C in a polar solvent such as dimethylformamide or
methanol, usually in the presence of a base such as potassium

carbonate. Such condensations are illustrated in Examples 1 to

3, 7 to 9, 11, 13 to 16, 21, 23 to 31, 38 to 42, 46 to 49, 54 to

59, 69, 73, 77, 78 and 84 below. See also Gibson's chapter in

Patai, The Chemistry of the Amino Group, p.45 et seq., Wiley

Interscience, New York, 1968.

An alternative method for the preparation of the compounds of

the invention 1is condensation (under +the same conditions

described in the preceding paragraph) of a compound Fl-¥-H with

a compound L-Z-B wherein L is as above defined. This

condensation is illustrated in Examples 5, 6, 66, 79 and 81

below. By this route, compounds having Y = Y15 or Y29 can also

be prepared (see Gibson's chapter in Patai, supra).

Ccompounds of formula (I) bearing a NH; group in Rg or as

substituent in R;, may be prepared by reduction of the

corresponding compounds (I) wherein Rg or the substituent in Rj

are NO; gfoups. Such reduction can be carried out: ,

- with Ni-Raney catalyst in a protic solvent selected from
methanol, ethanol, isopropanol, water and mixtures of them;
or _ _

- with sSnCl,, Hy0, optionally in presence of hydrochloric acid,
either in a protic solvent such as methanol, ethanol,
isopropanol, water, acetic acid and mixtures of them, or in
an aprotic solvent such as ethyl acetate; or |

- with Fe and aqueous hydrochloric acid in a protic solvent
such as methanol, ethanol, isopropanol, water and mixtures of



described in the preceding paragraph) of a conpound Fl-Y-H w th a conpound
L-Z-B wherein L is as above defined. This condensation is illustrated in
Exanples 5, 6, 66, 79 and 81 below. By this route, conpounds having Y = Y15
or Y29 can also be prepared (see G bson's chapter in Patai, supra).
Compounds of fornula (1) bearing a NH2-gmeup in R6 or as substituent in R2,
may be prepared by reduction of the correspondi ng conpounds (lI) wherein R6
or the substithe®t in R2 are NJ err] groups. Such reduction can be carried

out: - Wwith dheReRRpeIAUAY of MK péﬂédr& §Q5&E%n§em§&e%§ é*f%@‘} hgRoly

et hanol , |sopro§anol wat er and m xtures of

Herr]O optibARPRy ReFYReR eROSCorang dA8LAFor i ‘cT-acMErCth HAdvanged aOrgasticc
sol vent suchChemisteyharmii B&.hanpage amqpmgieym@rﬁ{ers@ﬁﬂé‘e Achdggand

I t h tate; or. - with
e and aqueoutt %g?s&h&gf‘igl%‘i?%hﬁ 3°§§§;ﬁigg8ﬁjgw E%Eﬂp‘gfinf#héﬁél 2
et hanol , | €oppopads| t floramdam Xt)r e ing -alO-NHAIM enyer ahur
of the abo¥€b§€§€ﬁéﬂesc 'beb§58g§§88 b?cﬁoﬁgggﬁ¥92%¥$ﬁ ggggéééglﬁagm the

100[err]C. (J. Advanc
Wley Int e?gEF%ﬁEGndEQQSPar%nﬁoé@O@Pdﬁm(§5)r athene R af dNHp veForneErapiess

94 and 124thCenpayndse d?énefﬁfrfmh.i*st( h:)eacbm;n&hea amitd Koo g}i% @ith
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done by fiobtairedt trdflueraacetyloderivdtive with ah extiesF-0f reagent and

trifluoroaggtd £1 @NNEELEEC iR thE26hh0%bPE ined trifluoroacetyl-alkylated
derivative by treatment with potassium carbonate in methanol or
with sodium borohydride in methanol or dimethylsulphoxide. These
reactions are described in Examples 32 and 33, where they were
carried out on Y groups.
Alternatively, compounds of formula I having a NHAlk or N(Alk) o
groups as a Rg substituent or as a substituent on the phenyl
group in R; can be obtained by alkylation of the corresponding
parent compounds (I) where Rg = NH; with the appropriate
alkanals in presence of a reducing agent, such as sodium
cyanoborohydride. Descriptions of these reactions are given in
Examples 96 and 97 below.
Compounds bearing a OH group as Rg or as a substituent in Ry may
be prepared starting from the corresponding parent compounds (I)
alkoxy-substituted at said positions. This can be accomplished
by treating the parent compounds for example, with BBr3 in
dichloromethane at 0-40°C (T. W. Greene, Protective Groups in
Organic Synthesis, page 87, Wiley Interscience, 1981) or
according to other methods described in the same reference.

Compounds of the general formula I in which =--- represents a
single bond can be obtained either by selective hydrogenation of
the corresponding compounds in which =---- represents a double
bond or by conversion of appropriate starting materials in which
the 2,3-bond is already saturated, such starting materials being
obtainable according to Reaction Schemes 4, 6 to 9, 11, 12 and
14 below. The latter route is illustrated in Example 87 below,
and is particularly preferred when the .compound concerned



obtained trifluoroacetyl derivative with an alkyl-L reagent and finally
unprotecting the thus-obtained trifluoroacetyl-al kyl ated derivative by
treatment with potassium carbonate in nmethanol or wi th sodi um borohydride

i n met hanol or di met hyl sul phoxi de. These reactions are described in

Exanpl es 32 and 33, where they were cariailed out on Y groups. Alternatively,
conpounds of formula | having a NHAlk or N(A k)[err] groups as a R6
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same ref er encdl (E5RPYENAS adHmERduGerkydr 1der il aan | apWPEEA -solvendyr delts
a single bondregrahgaebarafd £hd/6F BY chabeohethahedr ogenal7i@ntesl d4@ (u.
correspondi ng conpoungs én which ---- represents _a doubl e bond or by
conversi on of SpFRSpPTatd st drt {RF - nEPERrF al 33i n18R°Peh 1PRQ)2, 3-bond i s

al ready satompbedidsstiahwhtieht Wngeppeeentksabhiydgosiynethylleneaetouf atdt €he
Reaction Sgh , 0t 12 _and 14 Dbel.ow. The latter.route.is .
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convert thgaRbbh§l group and the 2,3-bond is saturated, as reported in

Example 123 below.

In some éases, the compounds of the general formula I may be
prepared by conversion of other (parent) compounds of the
invention. Such conversions include: '
Path b: F1-CO-Z-B — F1-CH(OH)-2-B
by reduction as illustrated in Examples 17 to 20 below,
Path c¢: F1-CH(OH)-Z-B — F1-CH(OAlkyl)-2Z-B
by etherification as illustrated in Example 22 below,
Path d: F1-(CHy)pn-NH-Z-B - F1(CH,)p,-N(CH3)-Z-B
where n = 0 or 1, by N-methylation as illustrated in
Example 35 below,
Path e: F1-(CHy)p-NH-Z-B — Fl-(CHy)pn~N(COCH3)-2Z-B
where n = 0 or 1, by N-acetylation as illustrated in
Example 36 below, .
Path f: F1l-(CHy)p-NH-2-B — F1-(CHy)p—-N(CONH,)-2~B
where n = 0 or 1, by reaction with potassium isocyanate
as illustrated in Example 50 below,
Path g: F1-CH(OH)-2Z-B - Fl-CO-Z-B
' by oxidation, as illustrated in Example 51 below,
Path h: Fl-Y-2Z2-B — Fl-Y-Z-B(N-oxide)
by oxidation as illustrated in Examples 43 and 122
below, ,
Path i: HyN-Fl1-Y¥-Z-B — CH3CONH-Fl-Y-Z-B
(wherein HoN-Fl represents a Fllgroup in which Rg is an



group to an am no group. The sel ective hydrogenations can be carried out
using alternatively: - hydrogen in presence of a netal or netal oxide
catal yst (e.g. palladiumon charcoal, or platinumdioxide) in a protic
solvent at 20-120[err]C (E. H Rodgs- Chem.stry of Carbon Conpounds,
Vol . 1VB, page 903, Elsevier, 1959); or - di(isobutyl)alum niumhydride in
an aprotic solvent gfiflo IfHdVeFORY dhAMd<y &hChhOHBMRI¥HRAIYY) @ing Oche
O[err]C (H Sarges §t al tg&.t]@NEd CE m, 33, 18439,. 19%0%;?"t gonpougds (lin
whi ch Wrepresents N AGYA8EHRB: nPeEhed o dRrPLiRed nd ™ EXBBRECSs 36t ang <85

can be obtained by bedlowti on with sodi um borohydri de of correspondi ng

conmpounds | Lch Lepres _g_Garbonyl, geoup owohond is
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of the general fornbyaamidifisatiaparssihgthemethodndescoibed (paEzample

conpounds of the in\iggt 5ggow$gch conversions include: Path b: FI-COZ-B

[err] FI-CH(OH)-Z-B by reduction as illustrated in Exanples 17 to 20 bel ow,
Path c: FI-CHOH)-Z-B [err] FI-CH QAlkyl)-Z-B by etherification as

i I lustrategdathR fxanple 22 below, Pathrd;, Fl-(CHerr])n-NH2Z-B [err] r
Fl(CHerr])[err]-N(CH err])-2Z-B where or 1, by N-nmethylation as 10
illustrated in Exanpl &13%-iZeiNeiv, (OB, - - (G BLFY»D-NERZKB-[ers ) ,-0
FI-(CH err])n-N(COCH err])-2Z-B where n = or 1, by N-acetylation as

illustrated in Exanple 36 bel ow, Path fR 1 FI-(CH err])n-NH2Z-B [err]

FI-(CH err])[err]-N(ComH err])-Z-B where n = 0 or 1, by reaction witthl
potassiumisocyanate as illustrated in npl e 50 below, Path g: R
FI-CH(OH)-Z-B [err] FI-CO Z-B by oxidat]th, as illustrated i n Exanpl e |5P
bel ow, - Fl-Y-Z-NH-CHz-[ — Fl-Y¥-Z-N(Alk)-CHy~ O

or

F1-Y-Z-NH-CH, — F1-Y-Z-N(Alk)-CHp

by N-alkylation using the procedure described in
Examples 35 and 62 below.

Some compounds may be prepared by addition reactions. For
example those in which Z contains a hydroxy substituent may be
prepared by addition across an epoxy group.

Z\
Path 1: Fl-Y-CH»-CH-CHy + H-B — F1-Y-CH,-CH(OH)-CH;-B
as illustrated in Example 45 hereinbelow.

Addition across a double bond is also possible, e.g.:
Path m: Fl-Y-CH=CH, + H-B — Fl-Y-CH,-CH,-B
'~ as illustrated in Examples 37, 63 and 82 below.

Other synthetic schemes include the formation of Y, Z or B

during the reaction, for example:

Path n: Fl-(X)-(Q)-Cl + A-HN-Z-B — F1-(X)-(Q)-N(A)-Z-B
(wherein X = bond, CHy or CH=CH, Q = CO or SO, and A =
H, alkyl or OP, wherein P, is a protective group) as
illustrated in Example 12 (particularly preferred) and



err] FI-Y-Z-B(Noxide) by oxidation aﬁ

NN
°er5lel ow, Path i: Herr]N-Fl-Y-Z-B [&rF]"> vﬁ}g?‘ﬁczo
E (wherein H2N-Fl represents a Fl g

up or R2 includes an amino group) using the N acyl atlon
met hod descrl bed in Exanples 36 and 9513 ow. Path j: FlI(Rerr] =

NH err])-Y-Z-B [err] FI(Rlerr] = CHerr]SOerr]NH) -Y-Z-B by am dification
usi ng the net hod ddscrExanples E€appléa,1164 bebdw. 6%t h7%, 87, 88, 93, 98,

[err] R or [err] by N-alkylation using the
procedure descri bec} i I%ng ﬁ 138 and 62 bel ow. Sone conmpounds may be

prepared by addi fihéh Sarm@a(ﬂqnm%mdSFﬁllaYeﬁéﬁﬁ’l be: preparedniiyc iptheipomiautes a
hydr oxy substit uenti 8 %'grepared by addition across an epoxy group. O

ne 11 ustrated i n BN SO AT RIFTPERIEE, BEs 2 CHARNODARII
al so possible, e.g.(e. Iga.th m ditydiaherlearbodithBi¢prr] N N!'=carbonyl-
g/nz{hgt_ll[gr;]cherres imeTt d‘dét%{?rl%f or m%egﬁygflc%n%ghog%hgurl ;1% %%lﬁ\r%@agﬂerm
for exanple: Path rche Fl| - pxpsemreC -+ofA- HNaz- B prompting( X) -dgpndi( A) -(B.8.
4-dimethylaminopyridine or N-hydroxybenzotriazole) in
an aprotic or a chlorinated solvent (e.q.
dimethylformamide, chloroform) at -10/140°C (Albertson,
Oorg. React., 12, 205-218, 1962; Doherty et al., J.
Med. Chem., 35, 9, 1992; Staab et al., Newer Methods
Prep. Org. Chem., 5, 61, 1968; Ishihara, Chem. Pharm.
Bull., 39, 3236, 1991); as illustrated in Examples 80,
86, 89, 90, 92, %99 to 111, 113 to 115, 117 to 119 and
128.
Fl-(X)~COOH + A-NH-Z~B without a solvent at 150-220°C
(Mitchell et al., J. Am. Chem. Soc., 53, 1879, 1931) or
in high-boiling ethereal solvents (e.g. diglyme);
Fl-(X)=-CO0-Alk + A-NH~Z-B optionally in the presence of
a coupling agent (e.g. trimethylaluminium) in an
aprotic and/or a chlorinated solvent (e.g. hexane,
dichloromethane) at - 10/80°C, or without solvents at
80-180°C (S. M. Weinreb et al., Tetrahedfon, 4171,
1977); M. F. Lipton et al., Org. Synth. 59, 49, 1979);
Fl-(X)-COOH + alkylchloroformate in the presence of a
tertiary amine (e.g. triethylamine) followed by
addition of A-NH-Z-B at 0-80°C; optionally a promoting
agent (e.g. 1-hydroxypiperidine) may be added before
the amine addition (Albertson, Org. React., 12, 157,
1962). '
Path o: F1l-COCl + HS-Z-B — Fl-Y49-Z-B
Path p: Fl1-COCl + HO-Z~B — F1l-Y2-2-B
as illustrated in Example 10 below.
Path g: F1CHO + HyNO~Z-B - Fl-Y11-Z-B
as illustrated in Example 70 below.
Path r: Fl-CHO + A-HN-Z-B — F1-CS-N(A)-2-B
(where A = H or CH3) in the presence of sulphur in an



(wherein X = bond, CHerr] or CH=CH, Q= COor SOJerr], and A = H, alkyl or
OP[err] wherein Pl[err] is a protective group) as illustrated in Exanple 12
(particularly preferred) and -13- in Exanples 60, 61, 64, 67, 68, 72,

87, 88, 93, 98, 116, 129 and 130. The_ ige conpounds may al so be prepared
by ot her routes including: FI-(X)-CII}? A-NHZ-B in presence of a coupling
agent (e.g. di X di Lm.de dygy : b |l e AR dggol e
or di et hyl cyanoph%%%t%ﬁfg%{??bngf y PREt fe precrslg%e%oio fBadJH tie.

Y|

pronot i ng agentCarmyek (g i T FePLAR di @3 or1947; R. Benassi et
N-hydroxybenzotri agzpl e)okd. aagn@PREELG 150" 25,2 1963 Orddaf st &€ Nin
(e.g. dinethylformam de, chl orof orn at TIﬁll4d[err] (Al bertson, Og.
React., 12, 205-2WXamRiR83 B#kOWy et al., J. Med. Chem, 35, 9, 1992
St aab et path dewerlMEHpodsHED€p-B Grg FIGYRB-Z-B 61, 1968; |shihara, Chem
Pharm Bull., 39, 323 1991),. as.illustrated, inn anpl es 80, 86, 89, 90,
92, 99 to 111, 11P% oﬁ{%?tﬁ%'ie?ol’ilé"%%fi 4 *ﬂ?f%(‘io-com + A NHZ-B

wi t hout aPathvent Bl-~-Y-S5CHP20[RO+(ID B/ +cRl-Y-@HaCH-B Am. Chem Soc., 53,

879, 193 ' | L4 .g. digl :
187 1931) or |nA{%\"gi%%f§ge§t r%mé%vgn&él&g.g i gl yme)

FI - (X)-COO Al k + t1ona e presence of a coupling agent
(e.g. tribathuy| vl TFETAFHTEORRR aprBREB2 2B drorF la Y-SR -ed sol vent (e.g.
hexane, dpgHh oyonet hane) at - 10/80[err]Cfﬂg wi t hout sol vents at

§

80-180[err[C(S. M Winreb et al., Tetrahe 4171,
| Fl-Y-Z-N3 + HCO-CH2-0- - F1-Y-Z-B3

RiL

under reducing conditions as illustrated in Example 44
below. '
Path w: R,
F1-Y-Z-NHy + L~-(CHy)p-0 - Fl-Y-Z-B3
R

i1
as illustrated in Examples 74, 75 and 76 below.

| Ri3

F1-Y-Z-NH, + L-CHz-E '~ Fl-Y-Z-B4
d

as illustrated in Example 52 below.

CH,
FI-Y-Z-NHZ + — Fl-Y=-Z-BS

as illustrated in Example 65 below.
Path y: Fl-Y-Z-CHO + HB — Fl-Y-Z-B
as illustrated in Example 53 below.

" Persons skilled in the art will be aware that all the above
synthetic pathways b) to y) might be simplified provided that
the reacting intermediate does not bear further groups sensitive
to the same reactants (for example: CO, NH;, NHAlk or OH
groups). Compounds of formula I bearing such reactive groups can
be prepared through paths b) to y) provided that the reactive
groups present in the starting materials are protected
beforehand and then deprotected after the reaction as

Path x:

illustrated in Example 71. Several examples of protection and



1977); M F. Lipton et al., Og. Synth. 59, 49, 1979); Fl-(X)-COOH +

al kyl chl oroformate in the presence of a tertiary am ne (e.q.

triethyl am ne) followed by addition of A-NHZ-B at 0-80[err]C,
optionally a pronoting agent (e.g. 1-hydroxypiperidine) nay be added before
the am ne addition (Al bertson, Org. Reast. , 12, 157, 1962). Path o:

FI-COO + HS-Z-B - FI-Y48-Z-B Path p: FI-COCO + HO Z-B [err] Fl-Y2-Z-B as
| I | ust r at édprotEa'anpheﬂﬁ: bvadmmou@arhaqtlvél @ﬂ@ups-l[can]hlé) Zt‘oﬁrichrxr} T. W.

E!Sl Nzétgélél t lﬁé@é@ﬁ‘&] @ 701£)el t@#g resenc% E? %ﬁ)hur in an -

-14 aproIIl'éeléﬁ‘F%‘%nFeuelgalDl(/?nér ﬁyfiﬂ-ﬁnné99&i 60 120C (M Carnack et al.
O g. Reaczleernaeﬁveii%? dire%%ﬁw bat; Magﬂo es.canl5, b&5, left
e] ow.

1981 | | ust + H
Lorr]’ Fi-ysobverfed | dWeind, dhe nf thﬁ}oﬁ“ Pa"E 85! donvertad ofp

© + HO CH ereaeBifer oheld - (e G eNn}) Chkera |Eihal stéplsbfam ipathenpl e dee
bel ow. Pa%lgr exagblgl—sgtlhcg)\ﬂ:l[err] + HOCH err]-B [err] Fl-Y10-CHerr]-B.

Pat h v: [err] under reducing conditions as
i |l ustrat®¥dich EBxymphetiid Medchwmidue hwikll be preferred depends on ekhp

as illustgahsduhl RNRES €6 v 2PHth8sP2LAY but path n) is generally
preferred for the compounds that can be made by it. Additional
synthetic methods will be apparent to those skilled in the art.

STARTING MATERIALS

The starting materials (F1-Y-Z-L and Fl-Y-H and others) used in
the preparations described above, may themselves be prepared
from simple compounds such as Fl—COOH; F1-CHO, Fl1-COCl, Fl-NH,
and Fl1-OH by transformations known to those skilled in the art.
Numerous such transformations are <described in detail
hereinbelow. Many of these simple compounds (F1-COOH, F1-CHO,
F1-COCl, F1l-NH; and F1-OH) are commercially available or their
synthesis has been reported in the literature. Those which are
not available may be synthesized according to one or more of the
following Reaction Schemes 1 to 16.

Reaction Scheme 1 leads to compounds in which W represents a
carbonyl group and X represents an oxygen atom.



[err] as illustrated in Exanple 52 below. Path x: [err] as illustrated in
Exanpl e 65 below. Path y: FI-Y-Z-CHO + HB [err] FI-Y-Z-B as illustrated in
Exanpl e 53 bel ow. Persons skilled in the art will be aware that all. the
above synthetic pathways b) to y) mght be sinplified provided that the
reacting internedi ate does not bear f urtilsr groups sensitive to the sane
reactants (for exanple: CO NHerr], NHAIk or OH groups). Conpounds of
formula | bearing such reactive groups can be prepared through paths b) to
y) provided that the reactive groups present in the starting materials
are protected beforehand and then deprotected after the reaction as

illustrated in Exanple 71. Several exanples of protection and - 15-
deprotection for various reacti vS@HEMrEC‘hn be found in T.W G een,
Protective Goups in Oganic Synthesis, Wl ey Interscience,

1981 (2nd Edition 1991). Alternatively, unreactive grougs (e.g. NJerr])
can be |eft uncoaverted during the first reaction and tfjen converted to
»

reactive ones (e. 8§ !ii as a final step of R{
[ 4

path a). Wi ch synth echnique will be prefée
t he conpounds t hBy canybe n@de by it. Addi ti@pd
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A = CO,CHg, CO,CoHs, NO, , CH=CHCHj,
B = CO,H, NH,



The starting materials (FI-Y-Z-L and FI-Y-H and others) used in the
preparati ons descri bed above, may thensel ves be prepared from sinple
conmpounds such as FI-COOH, FI-CHO, FI-COCl, FI-NH err] and Fl-OH by
transformati ons known to those skilled in the art. Numerous such

transfornati ons are descri bed I n-i¢letai | herei nbel ow. Many of these
si mpl e conpounds (FI-COOH, FI-CHO FI-COO, FI-NHerr] and FI-OH) are
conmer ci al $yepvia | abl e or their synthesis has been reported in the

\ : o g
one or morFareaEEd M EMALE 100 o DEbLEY o 3 Y s qEe ENaa T ePn JPRe SR oRbRE: | °
| eads to conPRaFRECORL wiorch(ByCBzFRkz@t aindl car HegWis grodd atel & réﬂJCdgentD:s

an oxygen- at ogacl,) ; 16ritHd#VE sbilviid R Ain anerg%,%ger] olvent (§.9-
COerr]qerr] erriﬁ H NH;er =173

err = CJerr
Step la Proc ?£%iﬁ ?%dﬁ%&??ﬁp%#e@ 1Yﬁ@$h®@?a@ ~B8ePGH ester: -
R er r ] CH ePrdssdiire rwiﬂ[n etsdTat boni | 630 tiee r { Kt éPfled@ibEYi Phéhy T £6tér:

A0 Lerr] o0 EIGEREE ) gr MAIHECaPIS Whofla 80 PRLCH SRRl LE1dh o
i sol ation of cherrﬂaabnaﬁﬁmnatphanymeEhbds, -sﬁﬁhrrdd]cher]Sﬁﬁbtbén-Bauman
(Rlerr] CH errd£L3dfiFd O PRE! eoYhthat BELELANY MhdPufld#a %n nitrobenzene
or another non protic solvent (e.g. a chlorinated solvent),
or without any solvent, at 20-180°C, in the presence of a
‘Lewis acid such as AlClj3 or ZnCl; (A.M. Blatt, Org. React.,
1, 342, 1942).
Step 1b '
= RCOCl or (R3CO)20 and RpCOONa alone or in a high-boiling
non-protic solvent (such as o-dichlorobenzene) at 150-220°C;
this reaction also allows the direct transformation of
compounds (2) to 'compounds (6), when compounds (2) have
A=COOCH;
- RpC(OAlk)3 in the presence of HCl1l04 at 20-40°C or in pyridine
in the presence of piperidine at 60-80°C;
= RCOCl1l or (R3C0),0 in a chlorinated solvent at -10 to 120°C
in the presence of a base such as 1,8-diazabicycloundecene
(DBU) .
Step 1c
= RCOCl in pyridine at 20-100°C or in a non-protic solvent at
0-80°C, optionally in the presence of a base such as NEtj3 or
4-dimethylaminopyridine.
Step_1d
- K3CO03 in acetone or methyl ethyl ketone at 20-80°C;
- NaH in DMSO or THF at 0-40°C;
~ KOH or potassium t-butoxide in pyridine at 20-100°C.
Step le
- HCl or HSO4 in AcOH at reflux or in an alcohol (MeOH, EtOH,
isopropanol) at 20°C to reflux temperature;
- CF3COOH in dichloromethane at 20-40°C;
- p-toluenesulphonic acid in benzene or toluene at reflux.

Step 1f
- RpCOC1 and K3C03 or KOH in water and a phase transfer



ot her esterificatian nmethods, such as the Schotten-Baunman procedure. The

I sol ated ester is then heated in nitrobenzene or another non protic sol vent
(e.g. a chlorinated solvent), or without any solvent, at 20-180[err]C, in
the presence of a Lewis acid such as AlCl[err] or zZnC[err] (A M Blatt,
Og. React., 1, 342, 1942). Step |b -~RBerr]COCl or (Rlerr]CO[err]O and
R[err]COO\la alone or in a high-boiling non-protic solvent (such as

o- di chl or obefenbysht insbenzener ¥ Ctoinenerabcxebhuri so al l ows the direct

transf or nAat ngt:@éamrrpeﬁadni@u&ﬂ CRIRPEPLRe tRY1s M) £RI@EUNGS (Z1tRRNR
A=COCH OAl k) 3 i resence of HCl04 a 20- 40)[ err]C or in pyridine

in the prese‘?'ﬁl:'la's%ﬁa w&ﬂ?ﬁnagﬁelaﬂ% ab[efP 180 °®errjcod or
(Rlerr]C3tepridg® in a chlorinated solvent at -10 to 120[err]C in the

presenc a u yndecene (DBU). Step lc -

R err] Coa%?ﬁ %yf?dé 'gg%?ﬁéobgog?ééﬁ %f"\? *a non-protic solvent at

0- 80[ err]€, ¥a0Hobnl aguequshBtPHeatn@e7%fCa base such as NEt 3 or

4- di met hy] ang Iiindi - rb n_ac r e I
cetone. ar 20r ROy it AneShETRE, g b oF" £rRLRRALE, Hirade Chby
t-but oxi de i HOP¥PPHFhe at 20-100[err]C. Step le - HO or H[err]Sq err] in

AcCH at ref |M1Oin|5)na% €28050{ VBRt! sEthHhs| a0oxaRanet)sat126perr]C to
[err] COOH in dichloromethane at 20-40C, -

reflux te era%ui[
p-tol uene % B@28 in benzene or toluene at reflux. St ep 1f -
R err] COG+ M%EIO]]!CQM.]NDFR&&YI patalgstanch aappastitr aulfvwent (e.g.

isopropanol) or a mixture of protic solvents at 20-100°C;

- Reduction with hydrogen and a catalyst (e.g. Ni-Raney or
Pd/C) in a protic solvent (e.g. MeOH, EtOH, isopropanol or a
mixture thereof) at 20-100°C;

- Reduction with'_ SnCl; in the presence of agqueous HC1 in a
protic solvent (e.g. AcOH) at 20-100°C; _

-~ Reduction in the presence of Fe and aqueous HCl in a protic
solvent at 20-100°C.

When A is a CH=CHCH3 group:

- Oxidation with NajCrp 07 or other oxidizing agents such as
KMnO4 in acetone/H;S04 at 0-100°C.

Reaction Scheme 2 leads to compounds in which X represents a
sulphur atom or a sulphinyl or sulphonyl group and W répresents
a carbonyl group. The starting o-mercaptobenzoates (1) are
commercially available or can be prepared by known'methods, for
example by transformation of the corresponding o-alkoxycarbonyl-
-benzenediazoniunm salts upon treatment with potassium
ethylxanthate (M.S. Cohen et al., J. Org. Chem._, 18, 1394,
1953).



-18- catalyst in benzene or toluene at reflux; - R err] COOA k and |ithium
bis(trinmethylsilyl)am de or lithiumdiisopropylamde in THF at -78 to
O[err]C. Step 1g Wien A is a COOCH3 or COOC2H5 group: - NaOH in aqueous
EtOH at O-75[err]C, - LiOH in aqueous DVF, MeCH or THF or a m xture thereof
at 10-100[err]C - HO in an aprotic salZent such as di oxane at
60-120[err]C. When Ais NJerr]: - Reduction with N -Raney catalyst in a
protic solvent (e.g. isopropanol) or a mxture of protic solvents at
20-100[err]C - Reduction with hydrogen and a catalyst (e.g. N -Raney or
Pd/C) in a protic solvent (e.g. MeQH, Et OH, i sopropanol or a mxture
thereof) at 20-100[err]C, - Reducﬁu}'n-:m_f\ﬂﬁ Shl [err] in the presence of
aqueous HCl in a protic solvent (e.g. AcOH) at 20-100[err]d& - Reduction

in the presencespf Fe.and aqueous HCO in a protic solvent jpt 20-100[err]C
When A is a CH=CHCHer group: - Oxidation w tTe rcf{err] or
ot her oxidi zi ng aggts such as KMhO4 in acetone/ H (ﬂ:]r] A errjj at
0-100[err] C. Reackionr.SBehene 2 leads to conpounthepresents a
sul phur atom or a sul phi nyF~or sul phonyl group zard epresents_.a carbonyl
group. The starti ng ocpergapt obenzoates (1) are ‘commercially avdil abl e or
can be prepared by known nethods, for exanple by trargfosmatidn of the

correspondi ng o-al koxycarbonyl - -benzenedi azonium salts upon
t reat ment wth i 7
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et hyl xanthate (M S. Cohen et al., J. Org. Chem, 18, 1394, 1953). SCHEME
2 [err] -20- Step 2a - HRerr]COCH R err])CN or R err] COCH(R[ err]) COQAl k
i n pol yphosphoric acid at 50-120C, - Rerr](err]C COQAl k and
Alferr]Jerr] in an aprotic solvent (e,g. Et20 at 0-40[err]C, -
Rlerr]err] CGCOOAl k and a base in an’%ﬁ?otic solvent (e.g. THF or DWF) at
20- 140[ erg] C. e last two options are both followed by treatnent

W th polf%%ﬁ%pioric acid at 50-120[err]C. Step 2b - NaOH i n aqueous EtCH at
40- 75][ er r4 C;R2COFHIR 3 hCM D uB2 ONEH R 3 YCOQRDK erin] o Xyphpogphoric acid at
Stoichionetré&_ﬁ@&@é@err](lerr] in AcOH at 25-60[err]C, -

m chl oroperbenzoic acid in chloroformat 0-30[err]C. _Step 2d - 30%

H err] g et r |JR2GFEcePPALk 50ndoAdi203C. iRaaik t RBROSEReREl¥eREade T dBpfunds
(2) in whichoRyosepresents a nethoxy group, Wrepresents a carbonyl group

o0 X PSS g SR8l o Camoundeo Hne b PR S
DMF) at 20-140°C.
The last two options are both followed by treatment with
polyphosphoric acid at 50-120°C.
Step 2b
- NaOH in aqueocus EtOH at 40-75°C;
- LiOH in aqueous DMF at 40-100°C.
Step_2c
- Stoichiometric 30% Hy0, in AcOH at 25-60°C;
- m-chloroperbenzoic acid in chloroform at 0-~30°C.

Step 24
- 30% Hy05 in AcOH at 50-80°C.

Reaction Scheme 3 leads to compounds (2) in which Ry represents
a methoxy group, W represents a carbonyl group and X represents
an oxygen or sulphur atom. Compounds (1) can be prepared
according to Reaction Schemes 1 and 2 starting from the
appropriate phenols or thiophenols (not substituted at position
2 or 6 with COOAlk or NOj3).

SCHEME 3




appropriate phenols or thiophenols (not substituted at position 2 or 6 with
COQAl k or N err]). SCHEME 3 R6 [err] -21- Step 3a -
HCHO and gaseous HO in AcCOH containi ng aqueous HCO (d=1.18) at
50-100[err]C (P. Da Re et -al., Ann. Chim, 46, 904, 1956). This nmethod can
be used when R3 is other than H or CH[eQ_rL].O-l Simpl e 2, 3-di hydro
intermediates ( ---- = single bond) can be prepared accordl ng to Reaction
Scheme 4 pgeypdesl that other reactive groups possibly present (e.g. NH2,

have been e I tected d bed hef 4
tOr_l?Js o\l:/)t ai nedﬂgﬁﬂwﬁg §8%§§F3?1§§%F 9%‘2’*& i %?d’i%d%%ﬁ%?‘l‘%o@@ga\(/gnb( 4)
A=COOH or NH2a®cs&ordiongct o(nheDaeRlaocbt)faStepAhgl Cchim2, 8{6HEMD4, [29855).
0 -23- St t} I t;
D re-cro narihe gapERaR She B EERa e Ry & bEhe P hAR HOBE. CRLBA, 10T
solvent) at 0-150[err]C.

" simple 2,3-dihydro intermediates ( ———— = single bond) can be
prepared according to Reaction Scheme 4 provided that other
reactive groups possibly present (e.g. NH;, OH) have been
previously protected as described before. The Compounds (4) thus
obtained can be converted to the corresponding derivatives
having A=COOH or NH; according to the method of Step 1g.



Step 4b - Mneral acid (e.g. HO or Herr]SOerr]) in water or another
protic solvent (e.g. EtOH AcOH) at 0-100[err]C Step 4c - Rerr]-CHO O0.1N
to 1N aqueous NaCH or another suitable base in a protic. solvent; -
Rlerr]-CHO, pyrrolidine in a protic (e.g.__MOH) or polar aprotic solvent at
0-100[ err] C (H.J. Kabbe, Synthesis, 1978, 287886). Step 4d - Lithium

di i sopropyl am de in THF - at 0-20[err] G then trinethylsilyl

chl oride and an organic base (e.g. NEt3) (S.E. Kelly et al., J. Og. Chem,
56, 1325, 1991). Step 4e - R2-CHOin$ m?}ed solvent (e.g. "

di chl oronet hane) at -78C, then Tid]|[¢€ *her Lewis acid (S.E. Kelly et
al., J. Og. Chem, 56, 1325, 1991). Step 4f - Lithiumdiisopropylamde in
THF at -78[err]C, then R2- (A. Banerij et al., Tetrahgdron Letter, 1979,
3685). Step 49 - Rerr]- err]COCl, a Lewis acid (e.g. AldJerr]) in a
sui tabl e sol ventr{e. g .nitr benzueane) Q wth 20R180C. Step 4h
-  R2- CH=CR3COAI Kk, } i d€ iy an aprotic

solvent fe—g- ben wi t hout —_salwent 150G, lthen aqugous
NaOH in MeCH at ﬁ_ or LiOH in aqueogy : kal ase corpounds
havi ng A={COOCH3 of e al so hydrol yz to cpnpounds ha¥i ng A3COOCH) .
Step 4i -|ConcentratedaH err]SOerr] or Plerr]d errA or pol yphosphorijc acid
or a Lewif acid in nitroberzene or\tol uene or wthout sovent at
0-180[ err |gsis of A=COOAl k to A=COCH
b
! |
O
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occurs). -24- Sinmple starting materials having R err]=0H or OR[err],
where Rlerr] is alkyl or aralkyl, may be prepared according to Reaction
Schenme 5 where A has the sane neaning as in Reaction Schenme 1. Conpounds
(1) and (2) (which are the sane as (2) and (4) in Reaction Scheme 4 but
with R3=H) can be prepared according to.faction Scheme 4 starting fromthe
appropriate phenols or thiophenols having R3=H. The conpounds (4) used in

React i on S@_@E £ can be prepared by known nethods fromthe correspondin
sal ycil ates or i )

| osal ycil ates_(see J. Narch, Advgnced Organic em str
486, John Wi ReHHP s ,e%ﬁmw,lﬁffgg)ﬁclgr I?é’f?gtqlﬁr effr.'?q: rs.cg;‘.’e'Rgin. d
Chem - Chisn' RgfCHOA, MHib, ck97 poradsiemer enbasogited ther®HR). (dhe another

substituent A | %gfé’g)o%go}el(_sg%@%?%{@ é)g die_@scéJé)n Schene 5 can be

n .
transforned b 9% pr o p’lg into a substituent B as defined in
Reacti on SSkem 4b -25- SCHEME 5 [err] 0

-26- Step 5a - S (EU?@[‘%'ICQ&?M &P VERt wates. o¥e@hsthdE Ghotic

followed b m%o err err] a to -78[err] C. (N
Y solvent](e.g.]EtOH, AcOH) at 0-1J0°c.( D Meyer et al., J.

Step 4c

- RQ-CHO, 0.1N to 1N agueous NaOH or another suitable base in a
protic solvent;

- Ry-CHO, pyrrp}jdine in a protic (e.g. MeOH) or polar aprotic
solvent at 0-100°C (H.J.Kabbe, Synthesis, 1978, p.886).

Step 4d

- Lithium diisopropylamide in THF at 0-20°C; then
trimethylsilyl chloride and an organic base (e.g. NEtj3) (S.E.
Kelly et al., J. Org. Chem., 56, 1325, 1991).

Step 4e

- Ry-CHO in a chlorinated solvent (e.g. dichloromethane) at
-78°C, then TiCl or other Lewis acid (S.E. Kelly et al., J.
org. Chem., 56, 1325, 1991).

Step 4f .

- Lithium diisopropylamide in THF at -78°C, then R~CHO (A.
Banerij et al., Tetrahedron Letter, 1979, 3685).

Step 49 .

- Ry-CH=CR3COCl, a Lewis acid (e.g. AlCl3) in a suitable
solvent (e.g. nitrobenzene) or without solvent at 20-180°C.

Step 4h

- R,-CH=CR3COOAlk, triethylbenzylammonium hydroxide in an
aprotic solvent (e.g. benzene) or without solvent at
50-150°C; then aqueous NaOH in MeOH at 20-50°C or LiOH in
agqueous DMF. (In this case compounds having A=COOCH3 or
COOC3Hs are also hydrolyzed to compounds having A=COOH).

Step 4i '

- Concentrated H,S0; or Py05 or polyphosphoric acid or a Lewis
acid in nitrobenzene or toluene or without solvent at
0-180°C. (Also in this case hydrolysis of A=COOAlk to A=COOH
occurs) .



Med. Chem, 34, 736, 1991 and references cited therein). (Not when Ais
CH=CHCH err]; when A=COOR it is sinmultaneously transformed into COOH).
Step 5b When ---- = single bond: - Anyl nitrite or other alkyl nitrite

wi t hout solvent or in a suitable solvent (e.g. EtOH or benzene) in the
presence of a catalyst such as 37% HO @%7Qgy. React., 7, 327, 1953 and
references_cited there.n); then.,aquepus . Herr]SQerrl_in a protic solvent
(e.qg. Acﬁ]‘-ﬂ'pfea?gar 69§08F2FF]13 S PAYHE 033]:&%\/9? LRAH Y’HgFﬁdgﬁt t§nadyl
t he Cheni sbryavalkigler maycbec pteppreddaccs4dingobn RéheyiendsSheme blewhere

York, 1976). | . oo brhiuendii | anj ' F
a'? r-78[err C;hgtgjﬁeqﬁ1 eAc_ gng‘g%ﬁ)r%([)e%%]{fe?rg?bggbg! Iﬁ%%%gn%mlnghn&a%g%{’%?éydv
Ant i - Cancean@r (g) Ddwhdsh Aresdhe 150w ast €3) Sand (f brih-BercEion) Schemel4

to 1.5 equpiel @ilch IHhy=Sys Ubkab! éll%q_z e 81890 ebY RidiSon AR
DMF) in the gr esenceﬂhof ):1 bageb%e?‘%% _O—? oraﬁlg%%tﬁg g%tg_ytl coc?r ﬂ?é: 4
st oi chi omeSFREE§RINt FEM atthS- opriates cphenofen Or s Hhigphanels having

Sakaki bar arg&Hal . Théulcomd@ids Socs) JRised Sin 3R8&ct 16 8)schém® ¥ wanld¥e
H[err]QeréF i roti

NaOH, or .anot her . .base e. NEt 3 in_a, sol vent
such as Me B?rﬁgkgoﬁwﬂ%ﬂ%*ﬁ%ﬁ%‘&gﬁ%e et ?,SP%?% ﬁ%SFEiYQE ?gﬁ§8§f
or. phot ol ythiosalyeikatese (Beadr oF yMascli Raddvaicedt Qalganidetchemistes, 286,
1377, 1984 r rdndg N ze L Ni 8- gr owns.6s efher, qat
20- 100] er ri%h?mdég??s.%nﬁef g?’%éygf‘eé'goﬁé - 2???%'13&3’73% NN g J-
CH=CH- CH3; MR en GRRIDOR™T tChaMs| HAK anebus| 383 r adS7ar i mefemanges scipede
- Rlerr]L, tnbpeen).r eReCEABEEidukbARYANGnIEMPolLAAS. (8) kK¥haul(Bhabe rReaction

Scheme 5 can be transformed by the processes of Step 1g into a

substituent B as defined in Reaction Scheme 1.



hal ogen, tosyl) and a base (e.g. Kerr]CJerr], NaH KOH NaCH or LiOH) in
a suitable solvent (e.g. THF, DMSO, DMF, benzene) in the presence or

ot herwi se of a phase transfer catalyst (e.g. benzyltriethyl anmoni um

brom de) at 0-180[err]C. -27- Step 25g5- By the nmethods of Step Ib.
Reaction Schenme 6, in which A has the sane nmeaning as in Reaction Schene 1,
| eads to conpounds in which Wrepresents a thiocarbonyl group. The
conmpounds (1) and (2) of Reaction Schene 6 can be prepared according to
Reaction Schenes 1, 2, 4 and 5. The substituent A in conmpound (4) of
Reaction Schene 6 can be transforned %g%%iesses of Step 1g into a
substituent B as defined in Reaction ~“SCHEME 6 [err] -28- Step
6a - P[err]S[err] in pyridine at 50-100[err]C (Stavaux et al., Bull. Soc.
Chim Fr., 2082, 1967). St ep 6b -Plerr]S[err] or Blerr]S[err] or SiSerr]
or Lawesson's reagent in a ghlorinated solvent (e.g. roform or in an
aromati c sol ventr(e. e (Dean et al., J.

Chem Soc. C, 2192, R KR et al., J. 21, 643, 1978;
K. Causen et al., edron, 37, 3635, 1991).
R, XH Ry Rz
A A |
1 a 2

XH



Step 6c - COCl[err] without solvent or with an inert solvent (e.g. benzene)
at 40-90[err]C (A Schonberg et al., Chem Ber., 101, 701, 1968). Step 6d -

Thi oacetic or t hi obenzoi c acid or pot assi um
di et hyl xantogenate in a suitable solvent (e.g. benzene) at reflux (A _
Schonberg, supra). Reaction Schene 7, ®%hi ch A has the sane meaning as in

Reacti on , leads to conpounds in which Wrepresents a nethyl ene or
hydroxynef?%gg%%&group. The conpounds (1), (2) and (4) of Reaction Schene 7
can be preparddueeesr dlaff t dnRart rdeoBoldeessalvent5 (@ndy.6. MébE or EtOH)

substi t uent Afbmsﬁaaoypdféoé?i{%@% £eacypogoSchgeee’ ?ﬁ?g??n&géﬂs{a{”ﬁd by
t he processes_of Eﬁg 19 52t0 ubstltuegtrBfgs g;;ng_ i N Reacton”Sthefre
1 _29. scledE € Bry ]34, 736, 1991 and references ited thqng;n)- {Bot
LD o e o spamorad! 81 secaicty ogmand Mol 467 8 Oy ehAEBbely
gflg'cgigryg{eggﬁgfggwgélﬁﬁﬁéggﬁgﬁghic acid or borontrifluoride etherate).
Step 7b - SEERrSBCOCH err]Rerr] in a suitable mixture of solvents (e.g.
Et OAc or dWﬁQﬁQEQEEtQa&fn@iésb5%5¥*Or MeOH) saturated with gaseous HCG
- Amyl nitrite or other alkyl nitrite without solvent or in a
suitable solvent (e.g. EtOH or benzene) in the presence of a
catalyst such as 37% HCl (Org. React., 7, 327, 1953 and
references cited therein); then aqueous HyS04 in a protic
solvent (e.g. AcOH) at 10-100°C (Acheson R.M., An
Introduction to the Chemistry of Heterocyclic Compounds, 347,
John Wiley and Sons, New York, 1976).
When —---- = double bond:
- 1lithium diisopropylamide in dry THF at -78°C; then AcOH and
30% H05 (B.D.M. Cunningham et al., Anti-Cancer Drug Design,
7, 365, 1992).
Step_S5c
- Rpy-CH=CH-NO; (1 to 1.5 equivalent) in a suitable solvent
(e.g. diisobutyl ether, DMSO or DMF) in the presence of a
base (e.g. KOH or NaOH) in catalytic or stoichiometric
quantity at 20-150°C (see L. René&, supra, and T. Sakakibara
et al., Bull. Chem. Soc. Jpn., 51, 3095, 1978).
Step 5d
- 15% H30,, NaOH or another base (e.g. NEt3) in a protic
solvent such as MeOH at 20-100°C (S.R. Deshpande et al.,
Synthesis, 835, 1983) or photolysis and alkaline hydrolysis
(Rao T.S. et al., Heterocycles, 22, 1377, 1984), or KO; in
benzene containing 18-crown-6 ether at 20-100°C (Rao T.S.,
Heterocycles, 26, 2117, 1987). (Not when A is CH=CH-CH3; when"
A=COOR it is simultaneously transformed into COOH).
Step Se
= RgL, where L represents a leaving group (e.q. alkylsulphate,
halogen, tosyl) and a base (e.q. KyCO3, NaH, KOH, NaOH or
LiOH) in a suitable solvent (e.g. THF, DMSO, DMF, benzene) in
the presence or otherwise of a phase transfer catalyst (e.qg.
benzyltriethylammonium bromide) at 0-180°cC.




at 0-40[err]C, then aqueous HClO[err] in AcOH at 20-100[err]C (L. Jurd,
Tetrahedron, 28, 493, 1972). Step 7c - LiIAIH4 in THF at reflux (if Ais
other than COOR and NJ err]); - Znl2 and sodi um cyanoborohydri de (6

equi valents) in a chlorinated solvent27~(e.qg. 1, 2-di chl or oet hane) at
roomtenperature to reflux (C.K Lau et al., J. Og. Chem, 51, 3083,
1986). Sty Bf Raney-N in an al coholic solvent (e.g. isopropanol) at

r.t. to r_efl Chem Soc., 90, 6887, 1968). Step 7e
- NaBH4 in %b&%&é%%venf fé"%mm or EtOH or DMBO) at -10 to
50[err]C(L Jurd supra); - LiAIHerr] in THF (or another suitable

sol vent) @ jNe ieS other erddqe ( t,al.
Ann. Chim acgtl 793, éi\ GKur%lgav"véllli ul Hg s 9%%%’1':1?3 gg in

1978). St%%iiq‘f'l‘m T?FP?F‘epérrc hieads eten C&E@P&ﬁidﬁr idne ‘&?“FEOWI tr@fP&'és@tQ]:lse a

(Degani efhgd wﬂ) St p 'fﬂe éthrﬁkﬂs in &er (30 &f rReddt f6h 18HEme ] C
(Hor t mann_ et c;allr gr céﬁﬂ; , 6\1\(18h 197@ )qSt ep e7h - NaBH4 in

Et OH or a%mrbsuw&aaer ﬁfe?ﬂr%n%ctq ReRFrien (REheRESal ANl 4 G 5-
Soc. Jpn.TheOsub884tuddff/)A in I-tg:dnpgend(lﬂOaa‘:t rﬁead:tﬂ*uxﬂ-séhemanet lean be

i tabl I 5 % Rd/
Raney- N Drireend, by ” e BReRRSbmn gE, Stel g et s &
CH=CH CH&ef ined\hitm Reaickion]Schemng i nul taneousl y reduced to NHerr]. -
Alumi niumtriisopropoxide in isopropanol at roomtenperature

SCHEME 6
0 0
Re H X Ra
. / Ra
R, XH
/\‘(\1




-31- to 92C. Reaction Schene 8 shows the preparation of sinple starting
materials such as (4), (5), (6) and (9), where A has the sane neani ngs as
in Reaction Schenme 1. Conpounds (1), (2), (3), (7), (8) can be prepared
according to Reaction Schene 1, 2, 4, 5, 7, 9, 11. The substituent Ain
conpounds (4), (5), (6) and (9) of React3®h Scheme 8 can be transforned by
the processgs of Step 1g into a substituent B as defined in Reaction Schene
1. -32-%%@9&9@8 -33-- Step 8a - Pb(QAc)[err] in a suitable solvent

(e.g. benzenepPaisy uéne)pyatldnié uat( Go-1Rssel(seavalx, et AD. ,Cheall S0Goc.
1906, 1975). %{h 8 2err é al cohol s (see Reaction Schene 7, step
7a), then al kal'ine ydronS| er "A=COOR it can be simltaneously
converted iSkep @R0OH); -.alun1n|un1|sopropOX|de as described in Reaction
Schene 7, s.te@ He or dBhe agg 's'1 HFIatL £ gn ﬂﬁl!ﬁ%
H[err]qerr] t5ne preQ% Ng 3 a fcl %’&4—&6 L{-%g
it is simul ta FOdYSENF cbﬁvgrtéﬂ‘ or(|4|nr kARcRFomatie splvent (e.g.
benzene, toluene, xylene) at reflux (Dean et al., J. Chem.

Soc. C, 2192, 1963; R.K. Razdan et al., J.Med. cChem., 21,
643, 1978; K. Clausen et al., Tetrahedron, 37, 3635, 1991).
Step 6c :
- COCly without solvent or with an inert solvent (e.g. benzene)
at 40-90°C (A. Schonberg et al., Chem. Ber., 101, 701, 1968).
Step 64 ' .
- Thioacetic or thiobenzoic acid or potassium
diethylxantogenate in a suitable solvent (e.g. benzene) at
reflux (A. Schonberg, supra).

Reaction Scheme 7, in which A has the same meaning as in
Reaction Scheme 1, leads to compounds in which W represents a
methylene or hydroxymethylene group. The compounds (1), (2) and
(4) of Reaction Scheme 7 can be prepared according to Reaction
Schemes 1, 2, 5 and 6. The substituent A in compounds (7) of
Reaction Scheme 7 can be transformed by the processes of Step 1g
"into a substituent B as defined in Reaction Scheme 1.



C.R Hebd. Seances Acad. Sci. Ser. C, 289, 227, 1979); - LiAlH4 and
AlCl[err] in a suitable solvent (e.g. THF) at O[err]C to reflux (not for
A=COOR or NO2) (Bokadia et al., J.Chem Soc., 4663, 1961). Step 8c -
Hydrogen (100 atnm), copper chromite in ERGH at 140[err]C, see MA. Vickars,
Tetrahedron, 20, 2873, 1964. Wien A=N(Jerr] it is sinultaneously converted
into a NH2 group. Step 8d KMi(Jerr] in t-butanol (or another suitable
solvent) in the presence of aqueous NaOH at -10 to O[err]C (K Hanaya,
Bull. Chem Soc. Jpn., 40, 1884, 19 en Ais CH=CHCH err]). (See
al so A.H Haines, Methods for the CS?@%#E%@E%?hCXQaniC Compounds, Academi c
Press 1Inc, (London), 1985, chapter 3.2.2). Gsmumtetroxide (see A H
Hai nes, supra, chapter 3.2.1) in a suitable solvent (E.QE\)Et 20)k= ft2 room
tenperature (Baranton et gl., Bull. Soc. Chim Fr., 03, 81968) (not when A
is CH=CH CH3); R¢ rr]q:zgrr] i.n formm. . or 3 etiacidqaat -20 to
-50[err] C, then 5[er!3]C (Bar antyg . upra; A H

(nat _when A.is C ; en A=COOR it is

Hai nes, supra,

si mul t aneousl| y_cefire : . silver ¢ e #Odine in wet AcOH
at 0-20C (K. H8 \; % Hai nes, suﬁ%, ch 3.2'3, 3.2 4,
3.2.9) (Not when Ai& CH=CHCH err]). -34- StefA8e - 30% Herr]derr] in
the presence of NaHCOB inlbenzonitrile at 2
. d:
R
T
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0-110[err]C, then LiAIH4 in THF at 0-40[err]C (not for A=COOR and
CH=CHCH3) (Cark et al., Austr. Journ. of Chem,6 27, 865, 1974). Step 8f -
Hydrogen (1-50 atm) in a suitable solvent (e.g. EtOH) in the presence of a
nmetallic catalyst (e.g. PdC12) at r.t. to 78[err]C (when A=NJerr] it is

si nul taneously converted into NH err])=3QBol ger et al., Tetrahedron, 23
341, 1967). Step 8g - see step 8b (Clark et al., supra). Step 8h - 0.4M
ceriumtri® e heptahydrate in MeOH, in a suitable solvent (e.g. MeOH);

t hen NaBH4 atl,@fertharted it8{io]) Jo& 1 \MOADMRGERIthiol NaBsh iaprditglcy e latent
aeng orr] it (s orieh g OGEnahd o renddifl or leglhensiole 80EH0og, dn
sol vent (e.gtheHPresenree cnf) aatcalakygtc (@.9ef PukolvnenespiphontoorcidG oy

Thakar, supr gorontdiitonaieidd difeditd)oom tenperature (not when Ais
CH=CH CH3) (G P.. Thakar, supra). Sinple starting materials having W=CH2 and

a single position 2,3 may be prepared according to Reaction Schene
9 where A-haR,ICOCHRE DRaai ngsitble mEethrenofc yIvehtsCo(@oyNdELOAr ®r

(D) of “React Chrrderane s En e A\ Whstd, FRliral e SR Apsrrte gt
by conversi omtof0+4°C at theni atueaus- HollOgndsul AtRHhi at aghd1iesrer (G aJurd,

met hanesul phgyy ' t 6fg Orad Nt g al ogenoderivative, which may be
t ransf or med ?%tt%agfét i‘%’Z't et der?’vatgl’yv (1) by nucl eophilic substitution

with a thié¥ep Figese sinple conversions can be performed by techniques known

to those skilfieds,n ihere tat GuwRundeid 2 & JORG HHARSTWRIR hdMo DS

prepared accordi ng to. Reaction Schene, 7. Cbggognds (3). _qof _Reaction
yanoborohy ide (6

Schene 9~ widle PRy FOAYR 6 equivalents) in a

chlorinated solvent (e.q. 1,2-dichloroethane) at room
temperature to reflux (C.K. Lau et al., J. Org. Chem., 51,
3083, 1986).

Step_ 7d

- Raney-Ni in an alcoholic solvent (e.g. isopropanol) at r.t.
to reflux (Hilton et al., J. Am. Chem. Soc., 90, 6887, 1968).

Step_7e

- NaBH4 in a suitable solvent (e.g. MeOH or EtOH or DMSO) at
-10 to 50°C (L. Jurd, supra);

- LiAlH, in THF (or another suitable solvent) at 0-50°C (when A
is other than COOR or NO3) (Degani et al., Ann. Chim., 61,
793, 1971; Kurosawa, Bull. Chem. Soc. Jpn., 51, 1175, 1978).

Step 7f
- Trityl perchlorate in acetonitrile at room temperature

(Degani et al., supra).

Step 79

-~ Melting with P05 at 80-180°C (Hortmann et al., J. Am. Chenmn.
Soc., 96, 6118, 1974).

Step 7h

- NaBH4 in EtOH or another suitable solvent at 0°C to reflux
(K. Anaya, Bull. Chem. Soc. Jpn., 40, 1884, 1967).

~ Hydrogen (1-10 atm) in EtOH (or another suitable solvent) in
the presence of a catalyst such as 5% or 10% Pd/C or Raney-Ni
or PtO; at r.t. to 80°C (K. Hanaya, supra). Not when A is '
CH=CH-CH3. When A=NO; it is simulténeously reduced to NHj;.

- Aluminium triisopropoxide in isopropanol at room temperature



OC(S)-heteroaryl or OC(S)O alkyl or OC(S)Oaryl or OC(S)S-al kyl may be

obt ai ned by reacting conpounds (2) with the appropriate chl orothioformate
or chl orothi ocarbonate or 1,1'-thiocarbonyl- -diimdazole as described in
J. Og. Chem, 55, 924, 1990 and -35- Synthesis, 362, 1991 and
references cited therein. Conpounds (ZPlmay be obtained from compounds (1)
or (3) by sinple_elimnation reactions with bases. Conpounds (5) nmay be
obt ai ned aCCEPdPﬁgCt‘o Reaction Schene 4. The substituent A in conpounds (6)
of Reaction Schenme 9 can be.transforned by the processes of Step 1g into a

substi tuegt def| i n, Reaction he, .- 36-_ SCHENVE .9 CH .

Cerr] R oRprechppyrsthSe’ T (eEsT rRe Breparariahy of e Brartip
O nesyl , ®at8raa}b, soobhS)as hétkrodhyl, (B)-iandiatd)yl wheeeS)?O-laag| the same
OC(S) O he 437 W Ni L t e ve €./

i sopr opang‘lg)glag?&rts. téls tlg1 iROOI err C.sc. en }g'i scm%ﬁgi FP?'S S?k{ll Rgr)léodgl))'l
convert ed (83 KAR be muepaxad acqarding t RRaskien ofchemendy drofmt Be 7/
sol vent ab,3Q115600 rddbsttiduaities IRt Befipolihke Miagkel (nh) oféyeanad (DiaBos
'n Reaction Scheme 8 can be transformed by the processes of Step lg

into a substituent B as defined in Reaction Scheme 1.



MeOH or borane-pyridine conplex in trifluoracetic acid or in

di chl oronet hane in the presence of Al Cl3, see J. March, Advanced Organic

Chem stry, page 728, J. WIley and Sons, New York, 1992 and references cited

therein. (not when Ais CH:CH-CH[err])._ aqstep 9b - Hydrogen with a catal yst

according to Reaction Scheme 8, step 8f. Wen Ais NJerr] it is

si mul t aneously converted to NH err]. Step 9c Wiere P is an O C derivative:

- tributyltin hydride or tris(trimethylsilyl)silane in the presence of

azai sobutyronitrile in a suitable sol _E(M@S toluene) at 80-150[err]C

(M Drescher, Synthesis, 362, 1991, Org. Chem, 55, 924,

1990); - a silane (e.g. triethylsilane or diphenylsilane) in a suitable

solvent (e.g. dichloromethane) at -20[err]J]C to reflux in the presence of

CF3COH or BF3 (F. M Muser, J. Og. Cherg, 55, 555, 1990); -

triet hyIthI orgsi | a , scggl um iﬁgdi de {n adetoniggile; tRen Zn owd in AcOH
8 F- Vol -

and acet @i - to a et al.
Were P is an oS derl a r educi ng
sodi um , phot ri am de ON MFBNY,  i1~DVEO)

York, 1992, clapter 0-76, O- 77 St ep\ 9d - Hydrogen (1-5 atrr)Al n a suitable
sol vent (e. . EtOH{ in the presence of aZatalyst (e.g. 10% Pd/ C @t
50-78[ err] C) (Sarcevic, Helv. Chim Acta, 56, 1457, 1973). (V\hen A=NJ err]

it is sinmultaneousl converted to NH2); Zn and gaseous HC t[grr] O
or Ac[err]Ointqu;}ﬁOSOC X
_ o |
'R
Rs ORg b s I X
=
R, X R, Ry X R,
A ' A
4 - 5 e
f
OH
9 6
i
h g
Re N
R7 i X R2
A




(Todah, Bull. Chem Soc. Jpn., 45, 264, 1972) (not for A=N(err]). - 38-
Step 9e - Zn and aqueous HO in a suitable solvent (e.g. EtOH at 0-78C, -
~according to step 9d above (when A=NJerr] it is sinmultaneously converted
to NH2); - hydrazine, NaOH in ethane-1,2-diol at 200[err]C (Chem cal
Abstracts, 74, (1971): 22699) (not for=¥*COOR, NJerr]) or other methods
cited in J. March, supra (not for A=COOR, NJerr]); - according to Step 7c
(not for Ag¥¥&¥¥4r]). Reaction Schene 10 shows routes to conpounds in which
Wrepresent s Rb(alenceihoral sadtXbleprssisrdit afeoyyJderidaie or talaehphurat

?ngn St ep- i’gge%@&(% |‘Lgﬁd%soéal &éga“qbill 'zl;:J’ d r('ldﬁ"ﬂ-i[ |°:1cgr;|']' X 07ré‘\il-|'2
(R3CO) 20 Step 8b _ _

- NaBH; in alcochols (see Reaction Scheme 7, step 7a), then
alkaline hydrolysis (when A=COOR it can be simultaneously
converted into COOH); _

- aluminium isopropoxide as described in Reaction Scheme 7,
step 7f;

- diborane in THF at -10°C to r.t.; then aqueous H30; in the
presence of NaOH (not when A is CH=CH-CH3; when A=COOR it is
simultaneously converted into COOH). (Kirkiacharian et al.,
C.R. Hebd. Seances Acad. Sci. Ser. C, 289, 227, 1979); .

- LiAlHy and AlCl3 in a suitable solvent (e.g. THF) at 0°C to
reflux (not for A=COOR or NO;) (Bokadia et al., J.Chem. Soc.,
4663, 1961).

Step 8c

- Hydrogen (100 atm), copper chromite in EtOH at 140°C, see
M.A. Vickars, Tetrahedron, 20, 2873, 1964. When A=NO, it is
simultaneously converted into a NH; group.

Step 84 '

~ = KMnO4 in t-butanol (or another suitable solvent) in the
presence of aqueous NaOH at -10 to 0°C. (K. Hanaya, Bull.
Chem. Soc. Jpn., 40, 1884, 1967). (Not when A is CH=CH-CHj3).
(See also A.H. Haines, Methods for the Oxidation of Organic
Compounds, Academic Press Inc, (London), 1985, chapter
3.2.2).

- Osmium tetroxide (see A.H. Haines, supra, chapter 3.2.1) in a
suitable solvent (e.g. Et;0) at room temperature (Baranton et
al., Bull. Soc. Chim. Fr., 4203, 1968) (not when A is
CH=CH-CH3) ;

- agqueous H03 in formic or acetic acid at -20 to -50°C; then
NaOH, H;0, 45°C (Baranton et al., supra; A.H. Haines, supra,
chapter 3.2.7.) (not when A is CH=CH-CH3; when A=COOR it is
simultaneously converted into COOH);

- silver acetate and iodine in wet AcOH at 0-20°C (K. Hanaya,
supra; A.H. Haines, supra, chapters 3.2.3, 3.2.4, 3.2.9) (Not
when A is CH=CH-CH3).



I nstead of R3CH2COC or (R3CH2CO) 20, with or w thout isolation of the

I nternmedi ate phenyl ester; - hexanethylenetetramne in CF3COOH at
reflux followed by addition of aqueous HO . If A=COQAl k, it may be
hydrolysed to COOH in such strong acid conditions, and thus need
re-esterification with the appropriate ~3fCohol (e.g. using thionyl chloride

at refl ux E Egegature)' ‘before Step 10c. Step 10b - R err] COCH(R[ err]) Hal
aceton Set hyl ethyl ketone or dichloronethane or chloroformin

the presenee 8D%a HpbDpabir btke spmésem:é([erﬁ] Qia}IQQg] J'J!Et demzorkifiride at

20-80[err] C. gt i1Qc r ls S N =

DMF, in the p?eggﬁcg oftﬂaﬂrﬁ Llﬁﬁ[‘a )nK[err] ora?’] 81:1(%3\[&;% QfoR- and

fol | oned by hﬁHF@Hygﬂs)of(qwkcr%ealmemrat eEOWF{!h LstGhaly badd: (85§

KOH) in a prohibgae§Ql vent such as EtOH at ref lux, and finally submtting

to decarboxyl ation - dehydrati on condi ti ons using a non-protic

sol vent (e§§§£x-§-tﬁene) and an acid catalyst (e.g. p-toluenesul phonic acid)

at reflux er Hyfpbgeheqi-59 aitm)4drera |sitalle nsdlvent - (eRGCHEEAH) ann Kb

0 refluxing BLEJtoll ated WecaXsiizanken ot Yieq ! sciLGod e TEY ahac.

phenyl (thi o)ep PUn nethoxi-dexin m xture
Wien A is COOfwheni A=Ppedtatss s@mylnamengsAycggnvemeﬁe igon k) ;- -(Bodioed

AT COCH2Br and o] gaL] OFb@iraheloAtebaneadh f ableyy., Conpounds (4), ~havi ng
R2=Ar CO, are obtaln d’ Step 10d - Vidorous stlrrlng i n preheated

polyphosph&‘_:ﬁe—éaid at 90-140C, - Lewis acid (e.g. Ald[err]) in

chl orobenzene sgle &¢ep0€b (Brarkyelt aatiosapeanri ed out on Conpounds (3)

havi ng R3= g Wlttpla Lewis acid (e.qg. AICI[err]) i n o-di chl orobenzene at
45[err]C o
- 0.4M cerium trichloride heptahydrate in MeOH, in a suitable
solvent (e.g. MeOH); then NaBH4 at 0° to 78°C. (WO 89/06650);
- NaBHs in diglyme at 0°C to reflux (G.P. Thakar, Indian J.
Chem., 3, 74, 1965) (when A=NO, it is converted into NH3);
- NaBH4 and AlCl3 in a suitable solvent (e.g. THF or benzene)
at 0°C to reflux (not with A=COOR) (G.P. Thakar, supra);
- diborane in THF at room temperature (not when A is CH=CH-CHj)

(6.P. Thakar, supra).

Simple starting materials having W=CH; and a single bond at
position 2,3 may be prepared according to Reaction Scheme 9
where A has the same meanings as in Reaction Scheme 1. Compounds
(1) of Reaction Scheme 9 may be prepared according to Reaction
Scheme 6. Compounds (1) of Reaction Scheme 9 may alternati_vely
be obtained from compounds (2) by conversion of the latter into
a 4-toluenesulphonic acid ester or a methanesulphonic acid ester
or into a halogenoderivative, which may be transformed into a
thioether derivative (1) by nucleophi'lic substitution with a
thiol. These simple conversions can be pérformed by techniques
known to those skilled in the art. Compounds (2) of Reaction
Scheme 9 may be prepared according to Reaction Scheme 7.
Compounds (3) ‘of Reaction Scheme 9 where P=0C(S)-aryl or
OC(S)-heteroaryl or 0OC(S)O=-alkyl or OC(S)O-aryl or OC(S)S-alkyl
may be obtained by reacting compounds (2) with the appropriate
chlorothioformate or chlorothiocarbonate or 1,1'-thiocarbonyl-
-diimidazole as described in J. Org. Chem., 55, 924, 1990 and



BF3 in Et20 at 20-25[err]C gives the Conmpounds (4) where R3=0CH, as reported
by K. Davies, J. Chem Soc. P.T., 1, 2624, 1957, for conpounds having X=S
and R2=H. Step 10e - sodium al coholate (1 equivalent) in the sanme al cohol

at -41- 0-90C;, when A=COQAl k it may be suitable to use the correspondi ng
Al KOH as reaction solvent; - Wen R[errP5CDOAIk and X=S, conmpounds (4) can
be hydrolyée 0_the ggéreiggndln =COOH wi t h sul phuric-acetic acid

m xture &nfind; references §F§§dAFQEEF& - afempaungs (4)
sel ect i veI 1ya1debar bbtylmtedd fuioh coRRINdSN @nnhydk oys) qzy neihpEeakblimination

2l . GrEnreskond WESRIRRINA0S ChapolRahT (5 paf B8, PhP1ReAzARCORELNS to

equi val entReactbenunf¢heme OH at Tl IsnbstLWMQﬂthh&(ﬁkercbmpbuﬁﬂ@H \(8) er of
m xture atréf r t gp g g&g&l e

described (n %fg%ﬁlé&ggﬁgbg ﬁég be ¥@§§§?° e no E?%K¥P£E ss%?oﬁggéggﬁelg
NO err] grtb°td ?ﬂgsF}EueﬁFoﬁpasb93f65§§I}PlBeaﬁyangéﬂbﬁmgnl can

si mul t aneously afford hydrogenati on of the double bond at position 2-3, as:
reported by S.L. Meisel et al., Heterocyclic Conpounds, Ed. Interscience
Publ .: "Compounds wi th Condensed Thi ophene Ri ngs", page 34, (1954) and
M  Ahned, ibidem Ed. WIley-Interscience: "Benzofurans", p.56, (1974).
When A=Nd err] and R err]=COAr the reduction carried out with hydrogen in
the presence of Pt on carbon as catal yst gives the 2,3-di hydro conpounds
(5) where B=NH2 and R2=CH2Ar as



reported in WD 86/07056; when A=CH3 and R2, R3, R6 are not CH3 or R2 does
not bear a CH3 group, the conpounds can be transforned into the
correspondi ng: A=CH2Br by reaction with N bronosuccinimde in CCl4 and
2,2' - azobi sisobutyronitrile or benzoyl geroxide as catalysts at reflux;
A=CHO by reaction of the above Conpounds wth
hexanmet hyl enetetram ne in refluxing chloroformfollowed by acid hydrol ysis
of the salt in boiling AcOH or by reaction of conpounds having A=CH err]
wi th tetrabutyl amoni um di chromate in refluxing chloroformaccording to
Valenti et al, Arzneim Forsch., 40, 122 (1990); A=COCH by oxi dation of the
above Conpounds (A=CHO with -42- silver oxide in a mxture of protic
aqueous solvent (e.g. EtOHDVF  at %@%mg C according to HR
Rodriguez et al. Tetrahedron 24, n or with KMnO4 in t-butano
in the presence of NaH err] PO err] aqueous solution at 70-75[err]C
according to S. Maruzama et al., Tetrahedron Letters 27, 4537 (1986).
Compounds (4) of the above Reaction Schene 10 havi ng R3=C6H5 or t-butyl,
Rlerr]=H and X=0O can be transfornmed into the correspondi ng internedi ates
havi ng RR=C6H5 or t-butyl Qkhd sphoric acid at
i ot al. J. Chem Soc., 1958,7%922. When X

' \ X(e def,ined, other

represents an im
than a valence
according to tae

7

sinple startin
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ga = Alkyl, aryl, heteroaryl, H or nothing
P = ha':o.ge.n, O-tosyl, O-mesy|, OC(S)aryl, OC(S) heteroaryi,
-imidazolyl, OC(S)O-aryl, OC(S)O-heteroaryl



-43- SCHEME 11 [err] A = COOAIk, NJerr] R H, alkyl -44- Step lla -
EtOC(Rerr])=C(COCEt)[err] at 80-140[err]C wi thout solvents or in a polar

solvent (e.g. isopropanol). Step 11b - R err] COC(R[ err]) COQAl k and
p-t ol uenesul phoni c . acid or ng hanesul phonic acid in a
chlorinated solvent (e.g. chloroform™r dichloronethane) or aprotic
sol vent (§t gnzene) at reflux under azeotropic conditions. Step 1llc -
heating i in the presence of p-tol uenesul phonic acid or phosphoric

acid or zmO Ranextrdiydns agtswidmbiss[salventacterdi niseprepanolreati oste2se
(Chemi cal Abgppael Swnéfl. A9282R8, 1873k simllE®hnBBusIy2cBheRrReld ktRoNEglvent
(e.g. Ph20 followed by hydrolySis of the not isolatéed Conpounds (4)
(R o r] ~COCEEY 1RERNLE L8 PYAE14E 4n(Bepzenel Pri ARGLHES: AECTBRIEnFolYeRt at
acetic acid)3pt-160PLUxFbe otrHerCaspRoags ity wiekelRerPopideTandaNard, in
i solated acigds can b deca[po§%]lyed b eating pn. hg hcb ilin . 0I¥ent
(oo Ph2o) B8oRr 9% SR, e IR ER PR ReREs BRadhprenn
al . Ber. l105dishlerometBaneStép Hhe presence of AlCly, see J. March,
Advanced Organic Chemistry, page 728, J. Wiley and Sons, New
York, 1992 and references cited therein. (not when A is
CH=CH-CH3) .

Step 9b

- Hydrogen with a catalyst according to Reaction Scheme 8, step
8f. When A is NOj it is simultaneously converted to NH,.

Step Sc

Where P is an 0-C derivative:

- tributyltin hydride or tris(trimethylsilyl)silane in the
presence of azaisobutyronitrile in a suitable solvent (e.g.
toluene) at 80-150°C; (M. Drescher, Synthesis, 362, 1991; M.
Sekine, J. Org. Chem., 55, 924, 1990);

- a silane (e.g. triethylsilane or diphenylsilane) in a
suitable solvent (e.g. dichloromethane) at -20°C to reflux in
the presence of CF3COOH or BF3 (F.M. Mauser, J. Org. Chenm.,
55, 555, 1990);

- triéthylchlorosilane, sodium iodide in acetonitrile; then 2Zn
powder in AcOH and acetonitrile at r.t. to 80°C (T.Morita et
al., Synthesis, 32, 1981)

Where P is halogen or an 0-S derivative:

- a reducing agent (e.qg. sodium cyanoborohydride in
hexamethylphosphotriamide or NaBH4 in DMSO) chosen from those
cited in J. March, Advanc. Org. Chem., J. Wiley, New York,
1992, chapter 0-76, 0-77.

Step 94

- Hydrogen (1-5 atm) in a suitable solvent (e.g. EtOH) in the
presence of a catalyst (e.g. 10% Pd/C at 50-78°C) (Sarcevic,
Helv. chim. Acta, 56, 1457, 1973). (When A=NO,; it is
simultaneously converted to NHjy);

- Zn and gaseous HCl in Et;0, or Acy0 in toluene at 0°-80°C.
(Todah, Bull. cChem. Soc. Jpn., 45, 264, 1972) (not for
A=NOj).



- heating in a high-boiling solvent (e.g. Ph[err]O at 255[err]C, - when
R=Al k Conpounds (4) are obtained directly from Conpounds (1), w thout

i sol ati on of Compounds (3), by condensation with R2COCH( R3) COQAl k in

pol yphosphoric acid at 90-150[err]C accqrding to F. Piozzi et al., Gazz.
Chim It., 100, 678, 1970. Step 1le - A**y amal gamin aqueous Et OH

sol ution aé!reféﬁx followed by acidification with a strong acid (e.g. HO)
and treat h FeCl3 at reflux according to WA. Denny et al., J. Mud.
Chem , 32,-398n 1098b. aquaoms AHCDOAIK Gongwitakslée 4sodiventd be.dydBiOH)edato
t he corresponng °ﬁ;COOH before performng Step 1le. - Wien A=NJerr],

i nternedi ates ( ? évin A=NH2 are obtained; Step 11f - R err] CH=CHCHO and
arseni ¢ acrd aﬁcaréﬁnsng'-o(acﬁ%% 94 drbAVEee . (Whego Asdifty attels| SEMPSERBEPPRLY
and water at &Bhvétbedaeeonding to EP 0206802. Wien A=COQAl k, Conpounds (1)
shoul d be hydrol.yzed to t rrespondin = .before pe in tep f.
Al CompounidshYaraganey ) K8 aREhAe I PaRigs CAtpouHEEs) (HpRicas
R3=H. Step 1l14bstRaets] CA4al (1:90H()R] 224900Cthoin 2opra+CCORp| Nep) Oe. gther
water) in the C&s asStr se at _L00Q:1250Lekr,] C
fol |l oned by c?gﬁﬁéggigﬁegp E%EJ?Q%F% édség%%oﬁﬁggagggnﬁl%§§BKO§%BZVC aci ds
wi t h preheat edcpordpngspRosSiteradicd (aot1£0r125] ¥Pp)€ or with phosphorous

pentoxide in a high-boiling aprotic solvent (e.g. xylene) at 120-140[err]C.

In sone cases, it is useful to start from Conpounds (1), where R=tosyl
or ot her Reartipne Scheme 10 shows routes to compounds 1in which "W

represents a valence bond and X represents an oxygen atom or a
sulphur atom:



protective groups; the obtained Conpounds (6), where R=tosyl, can be easily
converted into Conpounds (6), where R=H, by hydrolysis with a strong acid
(e.g. HO) in a protic solvent (e.g. AcOH) at reflux. Wien A=COQAl Kk,
Compounds (6) having A=COOH, are obtairgd~ Step 11h - R err] CHO and
ethylene in AcOH and HO at 25-30[err]C according to K. D. Hesse, Liebigs
Ann. Chem 741, 117 (1970). \Where Conpounds (1) have R=H starting materials
(7), having R=R3=H are obt ai ned. $QEMQL@hde n followed . by
cyclization of the isolated ani anol derivatives in refluxing
N, N-di et hyl aniline or o-dichl orobenzene in the presence of a proton
acceptor (e.g. NEt3) according tF? S.D. Boyd et al., J. Og. Chem 30, 2801
s .

(1965). In this case, Conpounds ravtng R=R2=H and R3=CH ar e obt ai ned;
Step 11i - by hydrogenation in the @ ce of a catalyst (e.g. platinum
oxide) in a protic solvent (e.g. EL&)_a&8.20-30[err]C and 2-4 atm according
to GM Coppola, J. Heter. ChemR; g45, ¥78. When A=NJ err], Conpounds
(7) having A=NH2 are obtai ned. Conpourids (4), (6) and (7) thus obtained can
be converted to the correspondi ng derivatiwes having A=COOH or NH2
according to the nethods of Reaftion Schene 1, t@p 1g. The synthesis of

t he sinple Conpounds (7) of Rfaction Schenme 11 haVi ng R=H and A=COCH can be
al so pursued using the cr)ret d showed in the Reactiqn Schene 12: - 46-

SCHEME 12
R
6 Ra -Rg o] j\: Ra
R XH :

Ry X7~ R,
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A
2 _ 3
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4 7
g f
@]
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Ry X7 R, Ry Hal
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A = COOAIK, NO,, CH,q
B = COOH, NH,



[err] COOH o al W=CHerr] or bond 2

3 Step 12a - oxalyl <chloride in a polar solvent (e.g. THF) at reflux
followed by internal Friedel-Crafts acylation of the crude

chl orooxal ylam de with a Lewis acid (e.g. AlCl[err]) in a non- -polar
solvent (e.g. CS[err]) at- reflux, accoriPfig to EP 0402859; Step 12b -

30-35@6aq%§0us err]Jerr] and a strong base (e.g. NaOH) in a polar
sol vent (eAEalﬁQ%%r) at 20-30[err]C foll owed by addition of a strong acid
(e.g. HA)-s aaccepdingd to Eep!02859. badacuitdd iBdngmeR3C8Candot4 [RCO) O

ooy o L UBRERLE 86 MR (5P TROER 80 1oyl 201 Mepoue
meani ngs as iisPkaeienrobcHerintermediyte phenNyl 18ste¥ /] -48- Step 13a
- O CH errd C(kétahétiey 1énétetPonDiesenne @F,&06H! | 86 eret1ak 4Po8PoRed] Goy
20010 10 b TEIShCor hShehe 3051 (£ ANRSon it C1 8P A nyalSE5LEL 48
COOH in such strong acid conditions, and thus need
- re-esterification with the appropriate alcohol (e.g. using

thionyl chloride at reflux temperature) before Step 10c.

Step 10b '

- R3COCH(Rz)Hal in acetone or methyl ethyl ketone or
dichloromethane or chloroform in the presence of a suitable
base such as K5,CO3, NEt3 or NaH, at 20-80°C.

Step 10c

- R3CH(Hal)COOAlk in an aprotic solvent, e.g. DMF, in the
presence of a base, e.g. KzC03, at 70-100°C followed by
hydrolysis of the crude intermediates with a strong base
(e.g. KOH) in a protic solvent such as EtOH at reflux, and
finally submitting to  decarboxylation -  dehydration
conditions using a non-protic solvent (e.g. xylene) and an
acid catalyst (e.g. p-toluenesulphonic acid) at reflux or
simply heating at 240°C in quinoline;

- RyCHpHal and KOH in refluxing EtOH followed by cyclization of
the isolated intermediate phenyl(thio)ether with sodium
methoxide in a boiling DMF/MeOH mixture. When A is COOAlKk,
intermediates (4) having A=COOH can be obtained;

- Using ArCOCHBr and KyCO3 in acetone at reflux, Compounds
(4) , having Ry=ArCO, are obtained.

Step 104

- Vigorous stirring in preheated polyphosphoric acid at
90-140°C;

- Lewis acid (e.g. AlCl;) in chlorobenzene at 70-90°C. The

. cyclizations carried out on Compounds (3) having R3=Cl with a
Lewis acid (e.g. AlClj3) in o~-dichlorobenzene at 45°C or with
BF3 in Et;0 at 20-25°C gives the Compounds (4) where R3=0H,
as reported by K.Davies, J. Chem. Soc. P.T., 1, 2624, 1957,
for compounds having X=S and Rp=H. '

Step 10e

- sodium alcoholate (1 equivalent) in the same alcohol at



di chl oronet hane) in the presence of proton acceptor (e.g. NEt3) at
20-100[err]C or in a polar solvent (e.g. acetone) in the presence of
KlerrJC err] at 20-80[err]C Step 13c - BF3 in MeOH at 130 to 155[err]C, -
heating at 100 to 110[err]C. The conpounds (5) obtained by Step 13c al ways
have Rlerr]=CH err]. Step 13d - R[err]CtﬁLI(OAI kK)Y[err] in a non polar

I t in th di . t at fl
azeotrop o cortiidSe. rEPrbucAEgORTE Caon oY { KB | SHAER & ortthoruse  the
[ fg!sgtngcei) o:‘ m mr@sﬁmgmimthlmmilmacwmrsgmmz (e.g. MeQH) in the

X
p Wﬁ RS E: b‘ﬂj{ a&nd e{( & cbfnpéuﬁ@%m (%) <L6a1W ioé soI ﬁé@e@o

to COOH Ste |um

(e.g. N, N-diett® efFf?’F’F‘PFéEma@“HORZ%@‘P%ﬁI r‘yret%c%}m\h@w-@@tw Beid gpixpure,
Gazz. Chim. Itif a<00a1R82s pPéSent, ppt; agBsdNtan -PINOXALEO0H)), @nd PEAR!be
solvent (e.g. %@_ a.i 8 100C aCf ng.t.0 EP 0042298. .St 13f -. BF3
e ol o Jsp ARyl y et ol IRL 68 'Vith eopReE 0 APIYSEews gaippline
in an acidi c neti proe229°CAc@d) gatuévﬁmom&dgw.a_poaxeré RaNE eicdordingy to

be reduced to}ll—%%é eQ113h é.g%,gn&) chI P§7ft %Eés.' ux. The

resul tant acyl | des are fsora ct ed W th sodi um azide in an
aci di ¢ nediStew s10£ AcOH) at 10-20[err]C, subsequently heati ng at

50-70[err] G. %ﬁl{% andl gL Abb@svih RN 8581 uh N 1GOHAEH T BECFeflux or
Herr]SOerr] f y aqueous ZnCl [ery]. addition_ at 10[err]C and by
reaction of tHé&lth Nch03 in EtOH:water mlxture at 60-90°C
Step 10g
~ When A=COOAlk or NO5, the methods described in Step 1g can be
used. It must be noted that reduction of the NO; group to the
NH, group by catalytic hydrogenation can simultaneously
afford hydrogenation of the double bond at position 2-3, as
reported by S.L. Meisel et al., Heterocyclic Compounds, Ed.
Interscience Publ.: "Compounds with Condensed Thiophene
Rings", page 34, (1954) and M. Ahmed, ibidem, Ed.
Wiley~-Interscience: "Benzofurans", p.56, (1974).

When A=NO; and Ry=COAr the reduction carried out with
hydrogen in the presence of Pt on carbon as catalyst gives
the 2,3—dihydro compounds (5) where B=NH; and Ry=CH,Ar as
reported in WO 86/07056;

when A=CH3 and Rz, R3, Rg are not CH3 or R; does not bear a
CH3 group, the compounds can be  transformed into the
corresponding:

A=CH,Br by reaction with N-bromosuccinimide in €Cl; and
2,2'-azobisisobutyronitrile or benzoyl peroxide as catalysts
at reflux; _ |

A=CHO by reaction of the above Compounds with
hexamethylenetetramine in refluxing chloroform followed by
acid hydrolysis of the salt in boiling AcOH or by reaction of
compounds having A=CH3 with tetrabutylammonium dichromate in
refluxing chloroform according to Valenti et al, Arzneim.
Forsch., 40, 122 (1990);

A=COOH by oxidation of the above Compounds (A=CHO) with



| sol ated diazoniumsalts with CHerr]=C(Rerr])COOH in a pol ar sol vent
(e.g. acetone) in the presence of a copper salt (e.qg. -49- CuClferr]) at
25-30[ err] C. Exanples of steps 13g, 13h and 13i are given by A Allais et
al., Eur. J. Med. Chem, 10, 187, 1975,,Step 13j - Rerr]CHerr]NJerr] in
a polar solvent (e.g. EtOH) in the presence of a base (e.g. n-butyl am ne)

?Rd ca:) ?I ytigi pp@rNokidle aﬁgagl Snj(;ﬁ:&eﬁe xéatdlr@f hgﬁeo{mf s@muﬁwd?e(é)
us obt ai ne verted to the correspondi erivatives havjn
AeCoOH o NEBSGRTRME (E L o0T P8 et IR AN Ronc? | AR heRednighep 18t veth
regard to Remtrme&dmr@_&_l%sm | 5968®) b&lmiemdmnmbain@nmuadel(ﬂx) the
havi ng R3=H ng.t ¢ Yt o -3
SCHEME 14 wﬁ%&%?@&@ﬁyﬁaﬁg% Qgi‘f §g1%§1 T S{'@ﬁ?a R TR
medi um (e. g. SHM3arazamg €b &5{erT@trahedswmn9$therslEE.|h537p61386kolvent
(e.g. EXOH) at 5-10[err]C
Compounds (4) of the above Reaction Scheme 10 having R3=CgHs
or t-butyl, Rpy=H and X=0 can be transformed into the
corresponding intermediates having Ry=CgHs or t-butyl and
R3=H by reacting with polyphosphoric acid at 132°C according
to Davies et al. J. Chem. Soc., 1958, 822.

When X represents an imino or alkylimino group and W is as above
defined, other than a valence bond, the simple starting
materials may be prepared according to the following Reaction.
Scheme 11:



Step 14b - aqueous solution of SO err] at 0-10[err]C according to
Pfannstiel et al., Ber. 75, 1096, 1942; - tri phenyl phosphi ne and heati ng of
t he isol ated phosphonium salt in an aqueous-al coholic HO solution at
reflux according to Horner et al., Ber.-#% 1073, 1953. Step 1l4c -
Rlerr] COCH(R[err])Hal in a basic high boiling solvent (e.g.
N, N-di et hyl aniline) at 160-180[err]C or by sinply heating w thout solvents
at 180[err]C - Rerr]COCH R err])Hal in a polar solvent (e.g. acetone) in
t he presence of a suitable proton acc@gﬁqg E.”([err]ﬂerr]) at reflux
foll owed by cyclization of the isolated [er rr?l- ani [ i noket one i nternedi ates
with freshly nelted ZnC[err] in a protic solvent (e.g. EtOH at reflux; -
Rl err] CH(Hal ) CN i Rgthe_presence of BO [grr] andiga hFeFy (EOFE!
TiC[err]) in an apolpB vent (e.g. bénzene) at f ol)fowed by
cyclization of the i sk efl 2- am no—fer—hat=oacet l npounds wi th
a suitable reduci pgragew eNgy NaBHerr]) in &K pol 0
di oxane-water) at fefluj}, acfording to T. Sagusdwa RJ. Og. Chem,
44, 578, 1979. By the aBove qet hod, Conpounds (4), hdving R err]=H are
obtained; - R err]COCH R errP)Hal (half an equivalent) i n2a pol ar sol vent
(e.g. MeOH) at .reflux followed by cyclization of th i sol ated Schiff base
internediates with a styong acid (e.g. CF3COOH) at 2(-30C, Step 14d
R2COCH2R3 by heati ngbat | 100C wi t hout solvents or a& rleflux in a polar
solvent (e.g. MeOH) followed by cyclization of the idol ated hydrazone
Conmpounds wi th pol yphosphoric acid at 100-130[err]C dr by sinply heating in
et hyl enegl ycol or aqueous formc acid or ethanolic form c jpcid. '
Rg EtO0C_ R,
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A = COOAIk, NO,
R = H, alkyl



Cyclization can be also carried out by heating in ethanolic HO at ref |ux
or in an AcOH/HC m xture at ref lux or in orthophosphoric acid at
95-105[err]C or by sinply heating with anhydrous ZnC [err] at

100-220[ err] C. When A=COQAl k, Conpounds (4) -52- havi ng A=COCH can be
obtai ned. Step 1l4e - borane-pyridi ne coipglex at 0-30[err]C foll owed by a
protonatin en addition (e.g. HCQ); - tin or zinc and aqueous HCO at
50-100[err$%§8r—%%BH[err] in the presence of a Lewis acid (e.g. AlC[err])
in pyridine aEtQCYBperF|COOELALt akn80+1eDYCi witheupr setventsfoz dal & pbliar

cobal t or zinﬁoggggglgg g. gggégggggg gyanohydride in AcOH at 20-80[err]C

hydrogen in t resence ~of (e g. Pt) in a polar solvent (e.g.
EtOH) at 2 Q her general nmet hods are reported by

Houldi Ihan i nngegggngﬁcbomﬁorrpoum; pan -tSH!ﬁxerFé!sul did Nt e[)%%ﬁc]ce 4
"1 ndol es", e err can be reduced to
the corresponBFh2RS 28ﬁ§§185) gIR=NiD: %Biﬁriﬁ? ﬂéHaﬁRﬂY@%ﬁ i K€af -

anhydr ous pol ahlepbfepm 6. gdlaNEbremeﬁﬁaﬂaberbkC aprofiel sb?vbhf ge.g.
f n acetone) a
T onoe. o PehasALy T EALRRRAk unhll- 22 PRLELcRILVEBhalE1dns

reflux; - sodium am n-a po t (e.g. THF) at
| ow t enper&teRellc70[err] C). Conpounds (4), bearlng ot her reactive groups

such as N2 opefHinBa¥f PA,BC iR heCheEsEntaYof bl 8BY GeRESLEFHhbUS cIRRYAS or
phosphoric acid or ZnO as catalysts at 245-255°C according to
Hung. Teljies 6251 (Chemical Abstracts, 79, 92026v, 1973);

- heating in a high boiling solvent (e.g. Ph;0) followed by
hydrolysis of the not isolated Compounds (4) (R3=COOEt) with
a strong acid (e.g. HCl) in a protic solvent (e.g. acetic
acid) at reflux to give Compounds (4) where R3=COOH. The
above isolated acids can be decarboxylated by heating in a
high boiling solvent (e.g. Ph,0) to give Compounds (4) where
R3=H according to R. Albrecht et al. Ber. 105, 3118 (1972);

Step 11d

- heating in a high-boiling solvent (e.g. Ph;0) at 255°C;

- when R=Alk Compounds (4) are obtained directly from Compounds
(1), without isolation of Compounds (3), by condensation with
RypCOCH(R3)COOAlk in polyphosphoric acid at 90-150°C according
to F. Piozzi et al., Gazz. chim. It., 100, 678, 1970.

" Step_1le

- Al/Hg amalgam in aqueous EtOH solution at reflux followed by
acidification with a strong acid (e.g. HCl) and treatment
with FeClj at reflux according to W.A. Denny et al., J. Med.

~ Chem., 32, 396, 1989.

- When A=COOAlk Compounds (4) should be hydrolyzed to the

' corrésponding A=COOH before performing Step 1lle.

- When A=NO,, intermediates (5) having A=NH; are obtained;

Step 11f

- RyCH=CHCHO and arsenic acid in a strong acidic mediun (e.g.
concentrated HyS04) and water at 105-115°C according to EP
0206802. ' |
When A=COOAlk, Compounds (1) should be hydrolyzed to the
corresponding A=COOH before performing Step f. All Compounds



whi ch can be selectively cleaved at the end by deprotecting et hods; Step
14g - RHal in the presence of alkaline netal carbonates (e.g. potassium
carbonate) as reported by Houlihan in Heterocyclic Conpounds, part two, Ed.
W ey-Interscience: "lIndoles", page QO_Q 972) and references cited therein.
- Conpounds (5), bearing other reactive groups such as NH2 or OH, have to

be protected gg) rﬁQOétﬁgH?QQaet éﬁgﬂt&lﬁyco?&ﬁgéaﬁa% ;?7[%ﬁ6L R ﬁqu|none

in a polar solvent (e | ene g none er) feflux; -
copper (I1¥¥eRchi@ride in pyridine at reflux according to Klkugama et al.

J. Heter. Qhengcnmalié%éﬁ(n Qééoncﬂﬁpauis%t(l@ dRawdit Ree apd ﬂ@éfﬂ f’ﬁh

b d ding starting nmater
by 1 thi um al BFFRPURE 9 PABEREDE: bRRS SR G5 MA0H A6t 19921255 Cafol Luad
Soc., 71, 3208y t94diz8tiipaurats tHe dEoRatedi cumﬁs:hﬁmss 1ﬂ—Bﬁ§lmﬁoBQobhaﬂﬂc
b tion,Sc
R3-CH =Y e 8548k Neseh SEMRIDON TG, (oSl RS LR SECTBOLE BB 00 s
peri odat e) angh@sphgroys. gentexiqe|nnaqd@umh-Ebtlnag aptbtikcasobvednhg(eog.
S.D." Boyd et fé#lené) M9-14N8Mo°30, I@BQAmel%@i‘-esSt affl QQA%laléc?\"(_é%art

(5), (6) and can be converted into the correspondr ng

according to %ﬂ meCRI@oNN9Racton SWheke 1 Rtesylg, olind gther t hevitable
the al ternatipeotectivergdoaps; thernobdthisedresepsundd (69Nt where R=tosyl,

can be easily converted into Compounds (6), where R=H, by
hydrolysis with a strong acid (e.g. HCl) in a protic solvent
(e.g. AcOH) at reflux.

When A=COOAlk, Compounds (6) having A=COOH, are obtained.

Step 11h _ '

= RpCHO and ethylene in AcOH and HCl at 25-30°C according to
K.D. Hesse, Liebigs Ann. Chem. 741, 117 (1970). Where
Compounds (1) have R=H starting materials (7), having R=R3=H
are obtained.

- Epichlorohydrin followed by cyclization of the isolated
anilinopropanol derivatives in refluxing N,N-diethylaniline
or o-dichlorobenzene in the presence of a proton acceptor
(e.g. NEtj) according to S.D. Boyd et al., J. Org. Chem. 30,
2801 (1965). In this case, Compounds (7) having R=R,=H and
R3=OH are obtained; '

Step 11i

- by hydrogenation in the presence of a catalyst (e.g. platinum
oxide) in a protic solvent (e.g. EtOH) at 20-30°C and 2-4 atm
according to G.M. Coppola, J. Heter. Chem. 15, 645, 1978.
When A=NO,, Compounds (7) having A=NH,; are obtained.
Compounds (4), (6) and (7) thus obtained can be converted to
the corresponding derivatives having A=COOH or NHy according
to the methods of Reaction Scheme 1, step 1g.

The synthesis of the simple Compounds (7) of Reaction Scheme 11
having R=H and A=COOH can be also pursued using the method
showed in the Reaction Scheme 12:



interfere on the following reactions, it can be protected as reported by
T.W Geen in Protective G-oups in Crganlc Synt hesi s, Wl ey

I nt ersci ence, 1981. Al ternatively, unreactive groups (e.g. NJerr])
can be converted to reactive ones (e.g46NH2) as a final step of the

pat hway. Starting materials in which a val ence bond, X
represents an imno group and the 7-§x3§ﬁ§§85§32fs a carboxynet hyl group
can be obtai ned according to Reaction Schene 15. -54- SCHEME 15 [err]
-55- Step 15a - Hydrogen in the presence of 10% Pd/ C as catal yst at 45 | bs

in water containing one equivalent of NaOH followed by diazotation with
sodlunlnltrlte in HO at 0.5[err]C and stannous chlorlde clization js

W sHZSband UW/W Rs
I J. Am~ Chgm . 82,\7/
he presence gfla id

Py
(e.g. agetl cNaci dyNn aRpol ar sol vg O—Dpat refl uxRgs re orte‘dl byﬂz
WJ. Wl&tead et aH., J. Med. Chem,’ 22, 1074 (1979) for R2= CH3 an
Nmr]qu]er]\mmeamoswplg f

1 W = CH,orbond 2 3
Step_12a
- oxalyl chloride in a polar solvent (e.g. THF) at reflux
followed by internal Friedel~Crafts acylation of the crude
chlorooxalylamide with a Lewis acid (e.g. AlClz) in a non-
-polar solvent (e.g. CSp) at reflux, according to EP 0402859;
Step 12b
- 30-35% aqueous H;0, and a strong base (e.g. NaOH) in a polar
solvent (e.g. water) at 20-30°C followed by addition of a
strong acid (e.g. HCl), as reported in EP 0402859.

refluxing | ene, lsee H_E__ﬁgung
3977, 1960. 15b Rlerr]CH err]

Reaction Schemes 13 and 14 lead to simple starting materials in
which X represents an imino group and W represents a valence
bond. In these two Reaction Schemes, A has the same meanings as
in Reaction Scheme 1. '



- Lower al kanol (e.g. MeOH, EtOH) at reflux in the presence of a hydrogen
chloride stream Step 15d - a strong base (e.g. KOH) in a polar solvent
(e.g. water) at reflux. The preparation of sinple starting materials having
Rl err] = hydroxyal kyl and/or the correspdhdi ng ethers can be carried out by
reacting either Conpounds (3) of Reaction Schenme 1, Conpounds (2), (4) or
(5) of Reaction Schenme 2, Conpounds (4) of Reaction Schenes 6, 10, 11 and
15, Compounds (5) of Reaction Schenme 13 and Conpounds (4) and (6) of
Reaction Schenme 14 having Rlerr] = H _CH3 according to the Reaction Schene
16, wherein A and B have the same meaGQ@HERMEB #3Reaction Scheme 1, R4
represents an al kyl or aral kyl group and R[err] represents an H or al kyl
group: -56- SCHEME 16 [err] Rerr] = Ak, Aralk Rerr] = H AKk

-57- Step 16a: Rerr] = H W= CO CS (and no activated phenyl rings
present): - Formal dehyde and HO in water, EtOH or, AcOH at 50-100[err]C, -
Chl or onet hig | __étther andRgfuniag Qi ph (82 aci Rg.at -70[err]C
(H. Nakaruno €  Bull. Chem SocC ., 57 2322, 1984);

e ———————.
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Rlerr] = CHerr], W= CO, CS, bond, and no other nethyl groups in the

nol ecul e: - N-bronbsuccinimde in presence of benzoyl peroxide or
2,2' -azobisisobutyronitrile in Cl[err] at 50-80[err]C, Step 16b Rerr] =
H W= bond, X =0, S, NHor NAk and_po el ectrondonating groups are

present on the other rings of the nolecule: - Phosphorous oxychloride and
DVF at 50- 44 C, or other Vilsneyer - Haack reagents (see Jutz, Adv.
O g. Chem%, 1976); Rerr] = CHerr], W= bond, X =0, S, NH or

N- Al k and ho SkFHaC (§B TfHaiptn akbe ppresance.- of | Kpg@zafitort Qndd° G agFording

hi gh- pressur ecd aip purdid) O icheap] \S3E. ((@3919“9@")1@6.20' 100[err]C as
23, 603, 1973. Step 16¢ - Sodi um or

reported by Frasca et al., Tetrahedron,
potassiLunékﬁgféibin aprotic solvents (e.g. acetone, DWF) at 40-120[err].

St epI 16d R ergjcoHaXonhwunsieridines Hr - iAh r educthipiishtett (sobvetaBHlE.dgn
a pol ar sol : ' 0- i oY

(5I)O = al kyl Yeﬁﬂfﬁ%ﬁ%mn%%%%mﬁbg}nﬁéeg?%é%%%t ?%fs V((aérﬂrg E%:Q:SSQ g%‘?“f—n:)
at 0-60C;, St dfEtgHe at NAOH°Ci@H im pmalar Folvent (.9. atetore), indthe)

or m Xxture t - rdi.odldnddi s case, when A = COOAlk it can be
*@fﬁéén@é_@édﬁ,g&o@;{ A@z;d godc

si mul t aneousl ﬁdrollze Step 16f - The same nethods reported in
step 1lg of8 n Schene 1, but the oxidation of CH = CHCH3 to COCH for
conpounds {5)BF3 in MeOH at 130 to 155°C;

- heating at 100 to 1l10°C.

The compounds (5) obtained by Step 13c always have Ry=CHj.

Step 13d :

- RyCOCH(OAlk)> in a non polar solvent (e.g. toluene) in the
presence of iodine as catalyst at reflux in azeotropic
conditions followed by reduction of the isolated (or not
isolated) imino Compound with NaBHs in a polar solvent (e.g.
MeOH) in the presence of NaOH as catalyst at reflux. If
A=COOAlk, it will be hydrolysed to COOH.

Step 13e

- sodium amide in a high boiling solvent (e.qg.
N,N-diethylaniline) at 220-250°C according to F. Piozzi et
al., Gazz. Chim. It., 93, 1382, 1963; '

- potassium t-butoxide in a polar solvent (e.g. DMF) at
20-100°C according to EP 0042298.

Step 13f
- BF3 in an apolar solvent (e.g. benzene) at 5 to 10°C.

Step 139 _
- Zn or Fe dust in an acidic medium (e.g. AcOH) and water at
70-100°C. If A=NO,, it will be reduced to NHj.
Step 13h
= thionyl chloride at reflux. The resultant acyl chlorides are
isolated, and reacted with sodium azide in an acidic medium
(e.g. ACOH) at 10-20°C, subsequently heating at 50~70°C.
Step 13i
- diazotation with NaNO; in concentrated H;S04 followed by
' aqueous 2nCl; addition at 5-10°C and by reaction of the
isolated diazonium salts with CHy;=C(R3)COOH in a polar
solvent (e.g. acetone) in the presence of a copper salt (e.g.



Step 16g -58- - A strong base (e.g. NaH) and an R4-L reagent (where L is
an hal ogen atomor a tosyl oxy group) in anhydrous aprotic solvents (e.qg.
DMF or THF) at 20-140[err]C, Step 16h - R err]OH and a base (e.g. Na, NaH)
in excess Rlerr]OH or in aprotic sol vegaé_(e.g. DMF or THF) at
20-140[err] C. The sinple Conpounds (6) vi ng an hydroxyal kyl group at

position 3, obta ned_in Jhi Y, =& r t h a r d ,
derivati zed a$u h?gro%irfiq%@'l EF%ﬁBE%StE) n%ge reaﬁigght gbahndghgt Fl%é's,ﬂéé(()
that said groyiwvelndsy ot Ahlai$eet ah.i hBufurd heMedeaChémn, st@psltceb¥Edy
to prepareg sgg£onmpounds of fornula (1) which bear a protected

hydr oxyal such as Rlerr]. The protected final conpounds are
finally conveR2@ip¥92 dipr at Pelply sediedds (e Lo Adsibithe Prpsengg of a

havi ng Rl err]pasdydeQ¥g! kilb@tprimike pdaigs, catadyt 880 Wmoutdfs Netl, anmeycide
prepared from the_ cgorrespon hydr oxy conpounds by Method 1 bel ow or
fromthe corr@%p%nd’i“ﬁ%ﬂgn?gerﬁtﬂgﬁtmds by Method 2 beiow. Method 1 - by
reacting with a chloroformate, an isocyanate or isothiocyanate, a

car bonyl ¢ ri m or th et Lyat aci,d dggi i (€00.
anhydri de)'ﬂll% a&gmu? ‘E‘éﬁ‘]{l% sgfbenfﬁ?g Sﬁgﬁ%ﬁ&natsg 518 veﬁatsflv%li\'/ltg.&THE? the
di oxane, acervespendingpderdvatives 1B5ge 25600, o1, P cRceprding sko (Fhe

instance, NEtBoqas OF'kR&h8€ion 4cHbnB! hykeapnegyridine,  NaCH  potassium
carbonate or 1,10-dI azabi cycl oundecene or ot hérs not specified)

With regard to Reaction Scheme 14, it is to be intended that
Compounds (4) having R3=H correspond to Compounds (5) of

Reaction Scheme 13.



at -20/100[err]C, - by reacting with a carboxylic acid in the sane sol vents

as above, in the presence of a condensing agent such as

N, N - carbonyl di i m dazol e, carbodiim des or others known to the people
skilled in the art; - by reacting with a5k al kyl or diaryl chlorophosphate
or -59- dial kyl cyanophosphonate in the sane conditions described above

(for exanples of such derivatization nethods see Exanple 114 bel ow and S. O
Thorberg et al., J. Med. Chem, 30, 2008, 1987). Method 2 Prodrugs
derivatives of "acidic" NH groups as discussed above can be synthesi zed

fromthe conpounds of formula |I by i oL

N- hydr oxy(substi t ut ed) net hyl deri vaS@%ME’ ig!tti ng that in the sane
descri bed above for oxygen derivatization. The internediate

N- hydr oxy(substituted)nmethyl derivative can be isolated or directly reacted
to give the desired conmpound. N hydroxy(substituted)nethyl derivatives of
the typegNy-CH(R-err])CH whereHR[err] = Hor CO[err] can be obtained by
reacting T he Seppr i at egconpoufio

Ccd [err]CHO.

or al wth f | de or
5Cri bed—A—+. E. VA: CﬁéLnic_EZahLLons Chapter 2,
52 J. WI| ey aQd-s8sqs New York, 1965 f

+J. P. Chupp, J. Q Chem , 28,
= ph¥mN said cong £

2592, 198%. InJthe Bise where Rperr] 5
hyde and cyclic am ne (&g.

synt hesi zed byareacting with benzal dg
mor pholine) in MeOHy or dichl oronet ane:Q’EO—I 1:1 at Oferr]C % refl ux
and hydrolyzing \the internediate wth "0.1N HCO at pH 4. .

Jacobseen, Annal an, 157, 243, 1884; H. Bundgaard et al nt. J. Pharm, 22,
45, 1984).

-C
Re I Ry & Rs: : :Ra
/\ -
Ry N R, Ry N R,
A H [ 3
A
4 . 5
_ L

~




Al'l the above described reaction pathways and steps are to be intended as
exanples and are not limting the scope of the invention. Those skilled in
the art are aware that said chem cal transformations are perfornmed on

pol yfunctional substrates and that thggheagents used might interfere,
reacting also with other groups present in the nolecules. For

exampl e, ggapatyai c hydrogenation can transformnitro groups into am no
groups as desl .but al so isolsted doubl e bondsggight be hggro gnated and

r )
hal ogen afongayganﬁﬁd?qF??ﬂ?uﬂ?h i PeLHRy 68t He r@Buce £8nfrg%ied
ketones te ajikeamglanitiestecin(&. Polsat epoleent Reagli BboRyphaties4ilobot al so
COQA| k_grgﬁgs i& CH err]OH or NQerr] groups to -N=N etc.. The undesired
si de reac n be avoided or mnimzed by choosing the appropriate
condi ti ons oagbgousi aglutioBOofalSper adt i0rd0¥agertardingli €6 cPEannsyibeheetc

pat hways. Shgul d ghi.s ;gltgbggtiygizapproach give negative results, the
undesired obtal hed 1 nterhediatés nusf be transformed jnto useful ones using
met hods knowkriBheR¥iBheRPhiRY aRd hheating of gthepppqlatiedrehbampireuier-

| NTERVEDI ATESa 8t ( 3nbafanaguesasyadednoYi¢ -BeresbYhtdofxat2reheay! adtbtding
- benzopyr an éln ernedig%e gz 3 eg.gégl,i-?'brg ropane was added dropwi se
at anbi ent t ﬂp%?ﬁ? Fe 2o pe Q én ggs 30 g of sodi um
3- et hyl - 8tepoidephenyl - 4H 1- benzopyr an- 8- car boxylate in 150 m of '
di met hyl f or nﬁngEH?ﬂg)ﬁglm iq{ V\Qt e'ia‘as-{%e rt?fé;ﬁi O%oqil)ﬁx%re solvent (e.q.
' N,N-diethylaniline) at 160-180°C or by simply heating without
solvents at 180°C;

- R3COCH(Rp)Hal in a polar soivent (e.g. acetone) in the
presence of a suitable proton acceptor (e.g. KzC03) at reflux
followed by cyclization of the isolated B8-anilinoketone
intermediates with freshly melted ZnCl; in a protic solvent
(e.g. EtOH) at reflux; _

- RyCH(Hal)CN in the presence of BCl3 and a Lewis acid (e.q.
TiCly) in an apolar solvent (e.g. benzene) at reflux followed
by cyclization of the isolated 2-amino-a-haloacetophenones
Compounds with a suitable reducing agent (e.g. NaBH4) in a
polar medium (e.g. dioxane-water) at reflux, according to T,
Sagusawa et al., J. Org. Chem., 44, 578, 1979. By the above
method, Compounds (4), having R3=H are obtained;

- RyCOCH(R3)Hal (half an equivalent) in a polar solvent (e.qg.
MeOH) at reflux followed by cyclization of the isolated
Schiff base intermediates with a strong acid (e.g. CF3COOH)
at 20-30°C;

Step _14d

- RyCOCH3R3 by heating at 100°C without solvents or at reflux
in a polar solvent (e.g. MeOH) followed by cyclization of the
isolated hydrazone Compounds with polyphosphoric acid at
100-130°C or by simply heating in ethyleneglycol or aqueous
formic acid or ethanolic formic acid.

- Cyclization can be also carried out by heating in ethanolic
HCl at reflux or in an AcOH/HCl mixture at reflux or in
orthophosphoric acid at 95-105°C or by simply heating with
anhydrous ZnCl, at 100-220°C. When A=COOAlk, Compounds (4)



was stirred at anbient tenperature for 5 days. 100 ml of water was added
and stirring was continued for a further 15 mnutes. The precipitate was
filtered off by suction, washed with water and purified by flash

chromat ography on silica gel, eluting-seth chloroformethyl acetate 95:5.
The collected fractions were evaporat ed to dryness in vacuo and the
resi due washaeinysAaC0OHedahr ben ebbainédto give 27.7 g of the title
conpound, gg.p. 1 444-115[err] C. The benzopyran carboxyl ate salt used in the
foregoin is was _prepared by dissolving 104 g of the corresponding
acid in 560 horapehpyradinansompiexXadtt ng-260C nifodiowrdadaye uispEotonabing
31 g of sodisgehyds8d€Li6A" paNgl encBpy m of acetone was added to the
solution to reciPitate the deSired salt, which was collected by suction

filtration (BT EPNC>ABRA0RAREPES HELeakorPadPBREing aci d was prepared
gccrzlo(rjdi ng-t oNABH e, irP. t?'te4a|pneshndﬂadofP2&r NLewbemacidl , (23%. 132_@13) Iin
- hydr oxymet « 3r OBt =42 0¥Q- 2-P - - benzQpyy{ an t ermedi.af e
467 m of a.gygﬁifgglg i8n3§fes§ i%ﬁ?é%?%ﬁ@é??gefﬁn¥§%h§§%§ﬁ§°e 6% sai%
di met hyl f or nhikelecolaltddedzéner chlprified of 30 minutes, under stirring at
anbi ent t-e”pééé‘fzﬁ'ﬁebof?c%@?hghk%eoﬁnlﬂgoﬁ gt 20-80
- phenyl - - -

-] .
3- net hyl - 4- oxo- / enzopyr an- 8- car bonyl cthride inllitre_of
anhydr ous—di WEeR99eRr ARnithe PrRsenqgtPHbnancrtgl¥shadesdi.-r Bt it 2 Relaxs

at ~ambi ent tgppeeAatuUle.g. B8omh at Zb-Bydeochloric acid was added while
t

i nt ai ni t t -5 C. 102 i 12. 7N di .
o oul do ScbiRet s ARt amaknodd || Sre  (PEREsy 1o Wb Ren  cinos

water, stirrBetépocgchbar sCompouhds] erpakton enedBucibder WiheptInkbestiéhee:
e v e a Ly S YR\ o AL £ Bt "(UF Ein S
reduced to the corresponding Compounds (5) having A=NHj3;

Step 14f

- NaH and RHal in an anhydrous polar solvent (e.g. DMF) at
20-80°C; .

- RHal in the presence of potassium carbonate in a polar
solvent (e.g. adetone) at reflux;

- sodium amide and RHal in a polar anhydrous solvent (e.g. THF)

at low temperature (-70°C).
Compounds (4), bearing other reactive groups such as NHy; or
OH, have to be protected using suitable protective groups
which can be selectively cleaved at the end by deprotecting
methods;

Step 149 _

- RHal in the presence of alkaline metal carbonates (e.q.
potassium carbonate) as reported by Houlihan in Heterocyclic
Compounds, part two, Ed. Wiley-Interscience: "Indoles", page
90 (1972) and references cited therein.

- Compounds (5), bearing other reactive groups such as NH; or
OH, have to be protected as reported above;

Step 14h '

- tetrachloro-{1,4]~benzoquinone in a polar solvent (e.g.
ethylene glycol monomethyl ether) at reflux;

- copper (II) chloride in pyridine at reflux according to
Kikugawa et al. J. Heter. Chem., 16, 1325, 1979.

Compounds (6) having R; and R3 other than H, can be reduced



-62- to give 50 g of the title compound, mp. 145-147[err]C

E- 8- (2- car boxyvi nyl ) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (I nternedi ate
[11) A mxture of 7.92 g of 8-fornyl-3-nethyl-4-o0xo-2-phenyl - 4H 1-

- benzopyran (prepared as described in Uggyama, K et al., Bull. Chem Soc.
Jap., 58, 2361, 1985), 3.75 g of malonic acid and 0.46 m of piperidine in
15 m of anhyﬂooushayrcdrﬁespaﬁdihgrr@@laﬁtlﬂQOGnéaérﬁahgurw) Byt elithium
cooling to 20- i\éJne”J.l thm% ctl on xtur% V\q_g nt o xture of 90
o of CPushed PSS, WlER a0terhlnyC Bol T CuckElnkY WE Alew thnt An
precipitate wibBerol Sect edZby 3206} ono4dltrati on, washed W|th wat er and

S . 559 &&h?%uﬁ&&m(??%ﬁtﬁégehw SLNEne- Pa I 1hY°RELE EnGORBUR Y nay

E- 8- (2-chl or o?ear phtpinedy Ifron anpqunds)x 61 p- pheRPackijon Sahwmepytahaving

(I nternedi at eptiN)=H a9QUR %Ipfbyg ¥ifg Oéohﬂiﬁéﬁghahélhbl aﬁrf‘do:Z:L&aﬂtOf(e g.
thionyl chlorid ol'uene was refluxed _for 3 hours. Aft

cooling to 205§§B‘1¥'hEeFéQGPF§;t and, & Hasqefe-Fol Négflédlﬁ‘y agqreq¥Hh ECOH at

filtration, weebtdxwiddcoaekimnetand.dr.i eBoyd “ACugllp gi.veobgd THimiheso,

title corrpoung ? plgné%QO) 196-198[err] C after recrystallization from

t ol uene ? hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (I nternedi ate V)
1.17 g of nagﬂ'eernﬁmgumtegﬁ.,al's 4(41) , of(5anhy@6ousndt higHol cand e 2cohvetted

anhydr ous carbﬂeotearea%k-%ggﬁm n? RL2e8H i %ﬁzg%@g{w n{Lﬁgkma@ﬂS&

a stream of nltro en erat ure began

anhydr ous chI%?o Tha SChERed, fol#"%ﬂ%dlﬁy t peds| E%Pmr diReR) (2o the

m nutes) of aaseéﬂﬁaemv@f Hirkdl nbreauaebydrm@n dingi hxlsn%@é@é&t aha3- Right

]9 r aSEhydr ous ChJ: leoggzgple thn 1Tow1n an@g%rtci%%selt ha}:n can le?ee IESS‘%ééQQd as

reported by T.W. Green in Protective Groups in Organic
Synthesis, Wiley Interscience, 1981. Alternatively,
unreactive groups (e.g. NO3) can be converted to reactive
ones (e.g. NHy) as a final step of the pathway.

Starting materials in which W represents a valence bond, X
represents an imino group and the 7-substituent is a
carboxymethyl group can be obtained according to Reaction
Scheme 15.



was heated to 75[err]C for two hours, cooled to 25[err]C and a sol ution of
8.8 g of 3-nethyl -4-o0xo0-2-phenyl -4H 1- benzopyr an- 8-carbonyl chloride in 88
m of anhydrous chl orobenzene was sl ow y added, w thout exceeding

35[err]C. The reaction mxture was -S4« ther stirred for two hours at
350C and then cooled to O[err]C. 13 nml of water and 1.9 ml of sul phuric
acid (d = 1.84) were added. The -63- solution obtained was decanted

fromthe insoluble inorganic matter and stripped in vacuo. The crude
acyl mal onat e obtai ned was refluxed for six hours with 10.4 m of acetic
acid, 7 mM of water and 1.3 m of sulphuric acid (d = 1.84). After
cooling, the solution was poured into iced water and the precipitate was
col l ected by suction filtration %g 'ﬁgﬁﬂg W th aqueous sodi um
carbonate. Crystallization from 90% ) été 6.5 g of the title
conpound, mp. 159-161[err]C

8- br onpacet yl - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (Internediate VI) A
solution of 11.2 g of bromne in 250 mM of chloroformwas added, over a
period of two hours aR,20-25[err]C, to a solution of R39.5 g of the

Internediate V in 700 n1 of chloroform Afteh 1 hour at
20-25[err] C, thdlssqlutig hed wi th 400 5 7R eoyls sodi um
hydr oxi de sol ution § en repeatedly wth mater i anhydr ous
sodi um sul phate and qped i n vacuog The crutke ws treated
with diethyl ether, cofl ectN§ by—stret+omfittration and c ized from

acetone, yielding 16 g of the title conpound, mp 134- 135I r]C
8- (2- hydr oxyet hyl car banoyl ) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- "~ 8enzopyr an
(Internmediate VII) 1




The title conpound was prepared in the sane manner as Internediate XXXVI,
but using 2-am noethanol instead of 3-am nopropanol. M p.

206- 208[ err] C. 3-nmet hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an- 8- sul phonyl chl ori de
(Intermediate VII1) A solution of 4.55 f sodiumnitrite in 12 m of

wat er was added dropwise to a stirred mXture of 15.1 g of 8-am no- 3-

- et hyl - 4- - 2-phenyl - 4H 1- benzopyran [prepared as described in Da Re, P.
et al., II.@E 1BQO (Ed. Sci.), 11, 670, 1956] in 150 m of hydrochloric

aci d (d=1. t8) Hydrogesy dnCthet prasencfaoicdOd PFE as chdalysti et 36 1lbs in

mnutes. The gakih Orbd%ﬂ’i’iﬁ%d, oR¥er Rul%al1ehtol J Aekes 28918ledd Wy
O[err]C, into 120 m ,qf a 30% OV\BI F?ht,sol ution of sul phur dioxide.in

acetic acid cGApZrkakdon ith iRitRibei 4R BFhyBFaPsSifkoangd stagmous
wat er. After thhewidel. CyclGfation rilsC paid ohd® @urding? dcddidica® o ®arithed

iced water was .added .to. the mxture. A pr.ecipitate formed and was.coll ect ed
by auer on 1) APSEANE SLER 28 Br, sttt B Sr oISk g n R0 8l S
sodi um hydr ox Hd & . u Baumgair teon sttartl .weidgphtant.o Giems By ,082Gr BOF 7t,i t1960.

product, MgRenlG3pl70[err]C, for use without further purification.
8- (3-chlor GUT‘SW% - 3- et hyl - 4- oxo- 2- phenyl - 4H- 1- benzopyran (I nternedi ate

| X) This conpBakd2r@R2pridhhel Presercepf apnacidader gt cprediist actd) Him a
S5 Mol oy PHISH kaBosReI gl Pt ot otiad o okegoRtss BP0,
8- acryl ani do- ?eh'\?ttﬁ\ég £l %gﬁ{ﬁd?'@eﬂ'ber%bﬁoiﬁ )(/(Ilr?t%«,gsn&ﬂré@%% and
R3=CgHs, where also step 15c¢c and 154 are reported;
Step 15c
- Lower alkanol (e.g. MeOH, EtOH) at reflux in the presence of
a hydrogen chloride stream;
Step 15d
- a strong base (e.g. KOH) in a polar solvent (e.g. water) at
reflux.

The preparation of simple starting materials having R; =
hydroxyalkyl and/or the. corresponding ethers can be carried out
-by reacting either Compounds (3) of Reaction Scheme 1, Compounds
(2), (4) or (5) of Reaction Scheme 2, Compounds (4) of Reaction
Schemes 6, 10, 11 and 15, Compounds (5) of Reaction Scheme 13
and Cbmpounds (4) and (6) of Reaction Scheme 14 having R3 = H,
CH3 according to the Reaction Scheme 16, wherein A and B have
the same meanings as in Reaction Scheme 1, Ry represents an
alkyl or aralkyl group and Rs represents an H or alkyl group:



A solution of 1.75 m of acryloyl chloride in 15 m of anhydrous

t et rahydrof uran was added dropwi se at -10[err]C to a stirred mxture of 5 g
of 8-am no- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran and 3 m of
triethylamne in 60 m of anhydrous tetBaRydrofuran. After stirring at
Oferr]C for 1 hour and at anbient tenperature for 1 hour, the reaction

m xture was poured into water and filtered under suction. The filter
cake was washed with water. Desiccation gave 5.5 g of the title
conpound, mp. 229-230[err]C :

8- (2- chl or oet hoxy) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (I nternedi ate
XI) A mxture of 7.52 g of 8-hyg§§ﬁ4ﬁﬁgg§t | - 4- oxo- 2- phenyl - 4H 1-
-benzopyran (prepared as descri i 2 P. et al., Ann. Chim, 1962,
p. 506 et seq.), 6.22 g of anhydrous potassium carbonate and 25.5 m of

1- brono- 2-chl oroethane in 70 m of dinmethylformam de was stirred at
60[err] C for 25 hours. The m xture was cooled to 20-25[err] C and poured
into 600 m of water. The ord& \C Sl U Bpt ai ned by extraction with

di chl or onet hane, was washed wth puS dium chl oride solution and dried
on anhydr ous sodium sul phate e ol vents and excess

1- br ono- 2- chl or oet hane were dporat’ed "oft i Ravacuo to yield 8.8 g of the
title conpound, mp. 141-142C afterl crystallization from chl orof orm hexane.
-65- 8- (2-azi doet hoxy) - 3- met hyl - 4- &o- 2dphenyl - 44 1- benzopyr an
(Internediate XIl1) A m'x%ur of 15.2 g of In rb’rediate XI and 6.24 g of
sodiumazide in 150 mM o nhydr ous di net hyl f onNram de was stirred at
70-75[err]C for 12 hourgZ After cooling to 20-25{err]C, the reaction

m xture was poured into 1 litres of water and extracted with

" Rg- W
SPOC IS O G
R/ | X~ "R, Rf//’\\Tﬁﬁ”\\x./’\sz
A 2 A 3
| R
® OAc . Re x>V OH
| T
R7 I X Rz R7 I x/\RZ
A 4 A 5
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s Rs o ' ) ] Rs
R .
¢ W | O-H, R, e l A Wrom
f
R; X Rz Ry [” X R,
h . 1

R4 = A"(, Aralk
R5 = H, A"(



di chl oronet hane. The organi c sol ution was washed w th aqueous sodi um
chloride solution and dried on anhydrous sodi um sul phate. The sol vents were
evaporated off in vacuo. The residue was taken up in water, collected by
suction filtration and dried to give 1ﬂﬁg_of the title conpound, m p.
119-120[err] C. 8-[ N-(2-hydroxyet hyl)-NTet hyl - car banoyl ] - 3- et hyl - 4- oxo- 2-
- phenyl yran (Intermediate Xi11) A solution of 1.6 nl of

2- nethyla#?%%ggg%%ﬁol in 10 mM of water was added dropw se over a period of
5 minut es B 7 Budpenstdn @3 Grd gro activated phenyl rings present)

8- chl or ocas barymadtderyaed éhd”‘!’f'b]? ﬂh%&eﬂHﬂt&?r@Ppﬂé&? %_
pot assi um car at e |g 0 of acetone. After stlrrlng urs at

20-25[err]T, vvé%e'?%ve%ui‘ﬁ* VR Heming r%&lml&ls agidn atp

in 150 n of SmelorE. (H.Theakamins etvasl / 2fBuked ¢hémlsde NUES, , a8, Ve 3

t hen fiItere&_ af\e sol vent was evaporated fromthe filtrate and tThe resi due
was di ssol ve Zb m of dinmethylformam de, treated with 14 m of 1.4%
sodi um carBmprat @Hso)l Wt i=orcO st €8y edboindr, Ihdvimait ekhat RA8tRFlenrbGpandn the
diluted by aqdgijdmef 150 m of water. The m xture was extracted with

chl orof orm and .the organjc, | ayer was washed with 0.5N hydrochloric acid and
then wit h watbPropesucgininidensinr i dresenceanigfir obengoyl unpexiopides

the chl or of orapavea ERNIsEMt Wori tFike rﬁ&bld:él%!ag%éto-\/@(iﬁogak$ﬂ up :nd200
err e sollds

m of dietllyl ether and stirred for 2 hours at
were col | filtration and crystallized fromethyl acetate to give
4.97 g of Rhe=tH} IR €obpndpdX ﬁﬂ p, 528NiB@remN-Aik and no electrondonating

(1 ntor med at SHE T drmssedl o e e BENA o tie malRARERS, o

| nt er medi at e Boosphorans L@Y@l@tﬂ%d&&de DMF i atpl &0 1af0 °knt eroredictiier
XXXVl and carnfijidieydft LNedRAC+8Ag8htaMIKIY Jutz, Adv. Org. Chem., 9

225, 1976);

R3 = CH3, W = bond, X = 0, S, NH or N-Alk and no other CHj
groups are present:

r

- Irradiation with a Hg high-pressure lamp in a protic solvent
(e.g. AcOH) at 20-100°C as reported by Frasca et al.,
Tetrahedron, 23, 603, 1973.

Step 1l6c '

= Sodium or potassium acetate in aprotic solvents (e.q.
acetone, DMF) at 40-120°.

Step 164

Rs in Compounds (5) =

- A reducing hydride (e g. NaBH4) in a polar solvent (e.g. MeOH
or EtOH or dioxane) at 0-80°C;

Rs in Compounds (5) = alkyl:

- Alkyl magnesium bromide in aprotic solvents (e.q. Et;0, THF)
at 0-60°C;

Step 16e

- NaOH or LiOH in protic solvents (e.g. alcohols, water) or
mixture thereof at 25-50°C. (In this case, when A = COOAlk it
can be simultaneously hydrolized to COOH) ;

Step 16f |

- The same methods reported in step 1g of Reaction Scheme 1,
but the oxidation of CH = CHCH3 to COOH for compounds (5);

Step 16g



-66- tenperature. Mp. 181-182C (ethyl acetate).

8- (N- net hyl - 2- chl or o- et hyl car banoyl ) - 3- net hyl - 4- oxo- 2- phenyl -

-4H 1- benzopyran (Internediate XV) A solution of 1.1 m of thionyl chloride
in 2 m of dichloromethane was added tgqa solution of 3.37 g of
Internediate X1l in 20 mM of dichlorofrethane, and the m xture was stirred

for 4 houws At sapBhgNbake M .3} .Unan) ‘?{lﬂﬁ’aénoﬁ Lﬂerﬁgbéﬂﬂt (WheT L Oié an

whi ch was taken up |n di et hyl ‘et her. oun recipitated as a
white solid habpIent LM O¥ ¢t rdut |tt9r$1ﬁ]6’erus€r\ﬂiuPriouﬁ-nf u??hléﬁirﬁuﬁl f RPEPF R
Mp. (118) debvdrbselel&. (OmMet Byl TRFheat. 20-140°C;

8- (4- brorggut Oi(%%-3 net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (I nternedi ate
XVI) Am 5 g of 8-hydroxy- 3-net hyl - 4- oxo- 2- phenyl -4H 1-

- benzopyr-an,R4OR gndf aadasl o(es. g).otmsi Naliyaihoextessn®40H Gy it aprotic
1, 4- di br onoh d s stirred at 75[err]C for
2 hours. Theyé?‘?( ure &as cog g bF&§%5 %ferr]ggoﬁ)\gured into 100 mM of water
and extracted with di chIoronet hane. The organic sol ution was washed with
aqueous mur@ﬁgbpél d@oﬁgbuhagn 28§ dR&QEngN aﬁhyﬁy@t@@&ﬂk sgt8tpt eat
The sol vents excess ro hQut ane were evapor at'ed I N vacuo.

The resi ch%sWa%°?| Agedhfrin 15t ¥ euPBt -¥f2tH é‘Fh(—ﬁ“c:h 49%8nd
col|ectedab@eﬁﬁ@ti@él?;laéaivaﬂltadyaelﬁhé ﬁygr0&yﬁéﬁhY1t@ﬁoﬁpnwmﬂndknBWﬁ
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t he prepathei ﬁurbhernrelam:dmat stéys rkmzeasmg tlo rkepaocsvbisns@neonpophdse

f 1,4-di d f h
v S FBBUASE H YR Vel LByt 1691 o s
R3.

The protected final compounds are finally converted by
deprotecting methods to compounds of formula (I) having R3 =
hydroxalkyl group. '

Prodrugs, as above defined, may be prepared from the
corresponding hydroxy compounds by Method 1 below or from the
corresponding amide compounds by Method 2 below.

Method 1

- by reacting with a chloroformate, an isocyanate or
isothiocyanate, a carbonyl chloride or bromide or another
activated acid derivative (e.g. anhydride) in a suitable solvent
(e.g. chlorinated solvent, DMF, THF, dioxane, acetonitrile,
pyridine) in the presence or absence of a base (for instance,
NEt;3, pyridine,  4-dimethylaminopyridine, NaOH, potassium
carbonate or 1,l10-diazabicycloundecene or others not specified)
at -20/100°C;

- by reacting with a carboxylic acid in the same solvents as
above, in the presence of a condensing agent such as
N,N'~-carbonyldiimidazole, carbodiimides or others known to the
people skilled in the art;

- by reacting with a dialkyl or diaryl chlorophosphate or



di chl oronet hane: et hyl acetate 99:1). mp. 75-76[err]C, after rinsing with
petrol eum et her: di et hyl ether 30: 4.

8- (2- chl or oet hoxynet hyl ) - 3- et hyl - 4- oxo- 2- phenyl - 4H 1- - benzopyran
(Internediate XVI11) 6 m of thionyl chl %_i_de in 18 m of chlorof orm was
added at O[err}C -67- to a stirred sofution of 23 g of Internediate XXl I

and 11 n st ] | . of I O'E:'S‘Xd | '
was war mdﬁ%émré*%ggﬁgoéﬂ?% f%){r? Eﬁﬁo%&‘{sﬁg ;Egzrq'o(%%gﬁéng %Béeil&nt)kl{ lgcme
t enper at ur e{£ox t exaBpPpesr f | fuchnalerivatipatinmanpthpdgersepis Exapaiet el 4

washed wi t Qb WRAE S B dhyPetld Uh ) edr O NVEHEH'S, ﬁ,l oG PISEP .
and evaporated to dryness in vacuo. Yield: 24 g of the titTe conpound. A
sanple crystallized fromethanol had a nelting point of 102-103[err]C.

8- chl or onetdetthgld et hyl - 4- oxo- 2- phenyl - 4H- 1- benzopyran (I nternedi ate Xl X)
53.4 g of Internediate Il and 38.8 m of anhydrous triethylam ne were
dissolved in 440 m of chloroform Into this solution, nmaintained at -10 to
-2[err]C, thesdrugs devppetiimesolaft i Yacidid. BHnigmdupshi asyldisdussiede albodd
m of anhy h r t ] r i9f. |
Ferper at uy & 7orog pEhfhdblued £26m £8) COHpBLph’ G Forhlld &' BY 8% &Fing

aqueous phaait Nmbye@xexy(swastituted) methyl nferivathvecandatieactdng ddhatd in

t he chl or of gdn S&1Rs Qescr ibed ABSHFOT I B8l gin WerBratBsdietony th brine,
dried on anhydrous sodi um sul phate and evaporated to dryness in vacuo.

Yield: 56 g of the title conpound, which on recrystallization from ethanol
was shown tThdéaintarmediiatg Nehptrokylidbititatefifmethyl derivative can be

8-net hyl am f@&'fé@g& "o r@lt.zhgéfﬂ? Of@aﬁ&@&'wldzﬁ leReEOPYEER compound.

N-hydroxy(substitﬁted)methyl derivatives of the type Ny-CH(R;)OH
where R; = H or CClj3 can be obtained by reacting the appropriate
compounds of formula I with formaldehyde or CCl3CHO as described
in H.E. Zaugg, Organic Reactions, 14, Chapter 2, 52 J. Wiley and
Sons New York, 1965 or in J. P. Chupp, J. Org. Chem., 28, 2592,
1965.

In the case where R; = phenyl said compounds can be synthesized
by reacting with benzaldehyde and cyclic amine (e.g. morpholine)
in MeOH or dichloromethane:MeOH 1:1 at 0°C to reflux and
hydrolyzing the intermediate with O0.1N HCl1l at pH 4. (O.
Jacobseen, Annalen, 157, 243, 1884; H. Bundgaard et al. Int. J.
Pharm., 22, 45, 1984).

All the above described reaction pathways and steps are to be
intended as examples and are not limiting the scope of the
invention. Those skilled in the art are aware that said chemical
_transformations are performed on polyfunctional substrates and
that the reagents used might interfere, reacting also with other
groups present in the molecules. For example, catalytic
hydrogenation can transform nitro groups into amino groups as
desired, but also isolated double bonds might be hydrogenated
and halogen atoms removed; lithium aluxﬁinium hydride can reduce
conjugated ketones to alkanes as desired (e.g. step 7c in
Reaction Scheme 7) but also COOAlk groups to CH;0H or NO; groups
to -N=N- etc.. The undesired side reactions can be avoided or
minimized by choosing the appropriate conditions or by using



(I'nternmediate XX) A solution of 15.1 g of anhydrous zinc chloride and 14.5
g of sodi um cyanoborohydride in 400 m of anhydrous nethanol was added
dropwi se at O[err]Cinto a stirred m xture of 58.8 g of

8- fornyl - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- %ﬁnzopyran 60.7 g of nmethylam ne
hydrochl oride and 125 nl of triethylam’ie in 600 ml of anhydrous nethanol .
After sti 2 5 h r at

in vacuo é}l éeei‘é% &3’%{ i?aﬂ% a%ezzn éf&l&gﬁﬁ% ﬁlﬁ%ﬁ/wa ce\rl\%g g‘%g’% ec?ggg%&
suction fthis a'fabﬁernh'évee!;d@pprgagbt gihue ueggﬁwedreaubmeotubeauedeelaedd

washed w 691:@.{1'?&& m&rﬁ‘e&f@\:éQPEﬁféﬂ)' bat e@rQﬁszﬂhéaorirfﬁo Colsd rON SgREEM
hydr oxi de sl uti

the title ¢o und was o talned m p.
97- 99[errTQ?n%TT%€h€?§s¥BSVPz§?lEH°F?oﬁF?%g§8tﬁHnBPe art. gg.
8- (2-chl or oet hyl t hi onet hyl ) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- -benzopyran
(Internmediate XXI) A solution of 37 g of Internediate XI X and 10.5 g of
thiourea in 370 ml of ethanol was refluxed for 1 hour. The reaction m xture

was cool ed to anbi ent t enper at ur e, and 42 g of
8- am di not hi onet hyl - 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran spont aneously
crystallized. A sample recrystallized fromethanol had a nelting

point of 233-235[err]C. 48 ml of 35% aqueous sodi um hydroxi de sol uti on was
added to a vigorously stirred suspension of 35 g of the conpound thus
prepared and 1.05 g of benzyl triethylamoniumchloride in 440 m of

1, 2-di chl oroet hane. The m xture was stirred for 2 hours and then poured
into 300 mM of water. The aqueous | ayer was extracted with

.1, 2-di chl oroet hane and the extracts were added to the organic | ayer which
was washed with sodi um chl oride



solution, dried on anhydrous sodi um sul phate, and evaporated to dryness in
vacuo. The residue was crystallized fromnmethanol, giving 22 g of the
title conpound, mp. 82-83[err]C.

8- (2- hydr oxyet hoxynet hyl ) - 3- met hyl - 4- 0x0- 2- phenyl - 4H 1- - benzopyran
(Intermediate XXI1) A solution of 2.5 316f Internediate XIX in 25 m of
xyl ene ang z 15 g of sodiumwas dissol ved
in 3.10 nfF< ui ARSI Xt thi s solution was added

dr opwi se at anblent tenperature to the solutlon of Internediate Xl X

Spfidgy §ds}r0yamdi ent

vvashed Wi t h SOdI um chl ori de sol uti on,

dried on ﬁﬂhyéroui SQdBuﬂhﬁubab?tapaﬁd ewagor agadat oagbpRess Iatvaamaleﬁhe
solid resp due Wa?3 crystqil‘llzed rom et hanol , gi o ng gol g of thg tit
conpound, ﬁFB rabyresg ¢ c @  suspension’ LbSiun

8-trifl u03enethgm-deo&onfe%-pyxlenﬁem- -bénngaby#&h-:l:abearbpxyaatél nifrer 080l ale

X1y A p fLyorgaced i y

anhydr ousggl c'ﬁ:ﬁ or og;e]ﬁoaé“nearﬂv\%aés)e a 5gr %ﬁw cgfe g?égg [ﬂ%[ er r?%,g%%% i?\é'(}:)‘lttl} Pon
of 5 ¢ waé sgixwiedo-a nambient- bﬁmper@hml fox- 5- dab’@nzdpﬁﬂ anli af5@aferof

anhydr ous,gic Qh&'é@l”f‘éﬁ@”éuiﬁhfné e@&& | @Bntinuld- FEXl rﬁ:ﬂ@?eft 15" gdnbees?
hours at 20-25[err] C and then Elure on tQ crushed | ce. he organi c
0

sol uti on GBeaPreFiRitates Has ohl hreredi EﬁfoPéfnﬁ"r%é”\ms"%MdW%PhWé&PH
5% aqueouanaoguwfheaabbo fatehs ehrbinaBoghaphit bnwas.ﬂcaagdl\;va&mrclmg @ith

anlyrousRISELTLENLRERYT:  artberac 5T, ks St SR vere
evaporated to dryness in vacuo and the residue was
recrystallized from ethanol to give 27.7 g of the title
compound, m.p. 114-115°C,
The benzopyran carboxylate salt used in the foregoing synthesis
was prepared by dissolving 104 g of the corresponding acid in
560 ml of hot methanol and adding 280 ml of an aqueous solution
.of 31 g of sodium hydrogen carbonate. 850 ml of acetone was
added to the solution to precipitate the desired salt, which was
collected by suction filtration (62 g, m.p. > 280°C). The
corresponding acid was prepared according to Da Re, P. et al.,
J. Med. Pharm. Chem., 2, 263, 1960.

-hydroxmethyl-3 -methzl-— -oxo—z-phenyl 4H-1-benzopyran
Intermediate II
467 ml of a 1.48N solution of sodium borohydride in anhydrous

dimethylformamide was added over a period of 30 minutes, under
stirring at ambient temperature, to a solution of 100 g of
3-methyl-4-oxo-z-phényl-4H—1-behzopyran-8-carbonyl chloride in 1
litre of anhydrous dimethylformamide. The reaction mixture was
stirred for 2% hours at ambient temperature. 88 ml of 2N
hydrochloric acid was added while maintaining the temperature at
0-5°C. 102 ml of 12.7N sodium hydroxide solution was then
added. The mixture was poured into 6 litres of water, stirred
for 3 hours, and filtered on a Buchner funnel. The filter cake
was washed with 4N sodium hYdroxide solution and then with
water. The resultant white solid was crystallized from methanol



conpound, mp. 175-176[err]C.

8- am nonet hyl - 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (I nternedi ate XXI'V) A
m xture of 21 g of Internediate XXI X and 19 g of triphenyl phosphine in 160
nm of tetrahydrofuran was stirred at aghient tenperature for 8 hours.

Thin layer chronatography showed the di sappearance of Internmediate XXIX

3 nml of webegivwassadgeds enE €itisi BGmPEEndONhl puedabaiggofurther 24 hours.
The sol vents were refroved on a rotary evaporator, and the residue was
dissolved in water as its acetate. The aqueous sol ution was washed wth
et hyl acegage(2+q88rbbrevinyi | h33rMétbolarbRydpophdfiyiohHt-i obefidpirhher ed
on a Buch £, funn L Th |l ter cake was washed with water and desiccated
to give 1 onpound. The hydrochloride, recrystallized
from et hahomisttadren o€l tA8R pgi ML o8- ﬂéﬁmglsepeme]:lnfl-4-oxo-z-phenyl 4H~1-

8-(2-chl oL h I I H- en an
(|gterned|§§é9§§£#£ﬁ ?§¥%P§¥anéﬁegUsE%%§ gen eroxr%e é%sagdﬁzggxi
dropwi se @heme[ &0c|-C BARY s aSBer G lof TRBH nut3e§5t o acf omadicsr cofagi 2agdof

I nt er medi gt g6 Xkt bP ﬁﬂgeﬂtdeﬁegmcml mBCEFI anayaﬁlou'srhgyﬂatméewa@s sbested

to 60 C, st t_t f led 1o anbie
Lomper ot uPE A8 FoARH PrlUs i BECHE, SO0KANG kP, G900 L HHRmnEFSERhRR

gave a fihirturekeashpolreds inteohad midturwntef Sdg dedi crashdd ycel dndg33s
oot 9 SopLiBe bihFebRRRIB acia 2TPLE) 1 onkkY BhakhARE PrARIFLRARE vas

mp.

8- (2- chlocoéihytedlpﬂﬂhylﬁ%@hy@? 3fidtnpitionoxo- vaphedy | wiighl- waker opgndn

(Inter mdbﬁ?@t%ﬁﬁsﬁer rg ﬁ%k?%ﬁs% 3@%%%{6'1’. oggn %0@ 48 yase qt’hékltitlg
26-

added dropwi se at solutlon nternedlate
compound m.p.

~benzopyran (Intermediate IV) _
A solution of 9.2 g of Intermediate III and 7.8 g of thionyl

chloride in 75 ml of toluene was refluxed for 3 hours. After

cooling to 20-25°C the resultant crystals were collected by
suction filtration, washed with acetone and dried in vacuo to
give 6.8 g of the title compound, m.p. (190) 196-198°C after
recrystallization from toluene.

8-acetyl-3-methyl-4-oxo-2-phenyl-4H-1~benzopyran
{Intermediate V)

1.17 g of magnesium turnings, 7.4 ml of anhydrous ethanol and
0.2 ml of anhydrous carbon tetrachloridé were placed in_a round
bottomed flask under a stream of nitrogen. When the temperature
began to rise, 7.5 ml of anhydrous chlorobenzene was added,
followed by the slow dropping (25 minutes) of a solution of 5.28
nml of 'anhydrous diethylmalonate and 3.5 ml of anhydrous
chlorobenzene in 16 ml of anhydrous ethanol. The reaction flask
was heated to 75°C for two hours, cooled to 25°C and a solution
of 8.8 g of 3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran-8-carbonyl
chloride in 88 ml of anhydrous chlorobenzene was slowly added,
without exceeding 35°C. The reaction mixture was further
stirred for two hours at 35°C and then cooled to 0°C. 13 ml of
water and 1.9 ml of sulphuric acid (4 = 1.84) were added. The



-70- m of glacial acetic acid. The reaction mxture was stirred for 4
hours at anbient tenperature, and then poured into 220 mM of water. The
title conpound was collected by suction filtration, washed with water and
desiccated. Yield 12.4 g, mp. 142-145gcr] C (et hanol).

8-[ N-net hyl - N- (2- chl oroet hyl ) - am nonet hyl | - 3- net hyl - 4- oxo- 2- .

- phenyl - 4dbtha b O btAliddt GaEediatan¥&d! | frdm MtHelr €n8614818 Ofnorganic

I nt er medi at g_ XX, qg m_of 1.bromp-2- -chloroethane and 11 g of anhydrous
pot assi uMBr oAl FHEHPRE HF YRMR®PhyI f or mani de was stirred at

20- 25[ er rTie fcrud@ Aoyilmaldhetecabtadimed was erafdixdderfqowsiod houws 6Dt
of wat er d r agt | st Lehl opongt h rqgagi ¢4l r ed
with wat e?@f%%iédagn%g:r#yl ro%%f(gbd?u%ms_u pﬁ‘g %e%ngngc?‘d?f %eldaav(aet%%%%% c
hydr ogen a®idr{de= 184 sol AEferampalindxcthe sopubien2was @amesmninter e

distilledigdd iwat@fUOanl 7en0[ Prddipithird esidhie yEE1d&D Uy | Ns&ot ford N
aqueous SOdIunlhﬁgrOXIde solution_. and, extracted wth _dichl oronethane.

The or gahtttRFIRR on B wa¥RBRedi t 'WhkRer | 2GReRES on SPFIWR ousCRDRPRATE -
sul phat e eigsteyBEpDzat boint Of £iby NeFct | redhamul atgadte 36L& r §C. of TERecCrtilele

title produc rjfi by _flLash chromatography on silica gel, eluting
W th ethy?é%é%%ﬁfbgﬁé?fofg%n¥%ih I 7.3, to give 18 g of the title conpound
melting at 118-120[err]C after crystallization from ethanol .

1- (2- hydr©XWa L L : - box L ' ' nt er nedi at e
L {2yl @t gt by LI ARGL LB HEb b XyRbROY LURDL DBERZEE-L

e 0 oxyphenyl - pi perazi ne, /.33 g of
anhydrousL%@E%E@§Q$§ESm§£hate, 1.75 g of potassiumiodide and 5.6 nm of
1-chl or o- - et DtlioA RBOPAAQR V@St ivramideor iR0 250nuhESodt cHEHdidrmngas Or
a further g hours. at Q0Lerrl G  The,[SaEbhon TXH 5-90s RSO 5%

19.5 g of the Intermediate V in 700 ml of chloroform. After
stirring for 1 hour at 20-25°C, the solution was washed with 400
ml of 2N aqueous sodium hydroxide solution and then repeatedly
with water, dried with anhydrous sodium sulphate and stripped in
vacuo. The crude product was treated with diethyl ether,
collected by suction filtration and crystallized from acetone,
yielding 16 g of the title compound, m.p 134-135°C.

D]

8- (2-hydroxyethylcarbamoyl)-3-methyl-4-oxo-2-phenyl—4H-1-
-benzopyran (Intermediate VII)

The title compound was prepared in the same manner as
Intermediate XXXVI, but wusing 2-aminoethanol instead of
3-aminopropanol. M.p. 206-208°C.

3-methyl-4-oxo-2-phenyl-4H-1-benzopyvyran—-8-sulphonyl chloride
(Intermediate VIII)

A solution of 4.55 g of sodium nitrite in 12 ml of water was
added dropwise to a stirred mixture of 15.1 g of 8-amino-3-
-methyl-4-oxo~-2-phenyl-4H~1-benzopyran [prepared as described in
Da Re, P. et al., Il. Farmaco (Ed. Sci.), 11, 670, 1956] in 150
ml of hydrochloric acid (d=1.18) at =5°C. Stirring was continued
at 0°C for 30 minutes. The solution was poured, over a period of
10 minutes and at -5 to 0°C, into 120 ml of a 30% by weight
solution of sulphur dioxide in acetic acid containing 1.53 g of
cupric chloride dihydrate and 13 ml of water. After 1 hour at



acetate. The organic | ayer was washed wi th aqueous sodi um chl ori de

solution, dried on anhydrous sodi um sul phate and evaporated to dryness in
vacuo. The title product was obtained as an oil, and was characterised as
its di hydrochloride, crystallized from %thanol melting at 225-227[err]C.
-71- 8-azidonet hyl - 3- et hyl - 4- oxo- 2- phenyl 4H 1- benzopyran (I nternedi ate

XXl X) A mg tsﬁ,a{ 2fictird a®f 2'oﬂ'2%r°69dbgbem¥' §fa'i@eﬁ %aﬂfgorr%%d' g@eﬁzkg thid

110 m of ormam de was stifr for ours at

cool i ng toméPFGPé'ﬁt t 8npR¥ecipitatgo farmed wangr Wag 8‘831:149%#9@ WOISQ%#QD
added t]9 ltltﬁlgzﬁ%tmn hmzaséwéf w/iftherwaltétouandt fa&lt@dfaSi@I %l V@é@lé@éf?ﬁt %%Qy
vacuum fil tration S e Wi si ccate ie 0 e
title prodfOAiuR hydy VB} HPIS LA A Hsng p5i Fruge
132- 134[ er |t]1£1e product m.p. 165 170°c, for wuse without further
8-[N-(2- hyg Z?am nonet hyl ] - 3- net hyl - 4- oxo- 2- phenyl - 4H 1-

- benzopyra ?)j‘nterme dte XXX) A solution of 2.38 g of anhydrous zinc
chloride and 2.30 g of sodium cyanoborohydride in 71 nl of anhydrous

met hanol was (added
8-fornyl - =3-methyl -, enyT - enzopyr an
et hanol ani M—tﬁﬂﬁhydrous met hanol . Stirring was continued at
20-25[ err ] @nfiey domistiingd h&stli:Qelp&ﬂ‘%uathfthBes&ﬁkVQﬁnﬂér vasuQnterifedidte
of water V\&?[ adgﬂ&to t he re I due fe I nsol ubl e matf;er was .col | %ct ed
by suction®fisl t oM EHE wa ﬁ%‘ﬁ°¥)ﬁ’ Rt eFOoPEeRAne | (An5FeAtct Ofas T

di ssol ved 2-tHlareethans.d ang.t h28sdO2e € omfiaar wastsiding t twidthy [pedoretlatum
The aqueougtigwgi%h%s Jtig}y Pade al kaline by addition of 2N sodium

8~acrvlamido-3-methyl-4-oxo-2-phenyl-4H-1~-benzopyran
(Intermediate X)

A solution of 1.75 ml of acryloyl chloride in 15 ml of anhydrous
tetrahydrofuran was added dropwise at -10°C to a stirred mixture

of 5 g of 8-amino-3-methyl-4-oxo-2-phenyl-4H-1~benzopyran and 3
ml of triethylamine in 60 ml of anhydrous tetrahydrofuran.
After stirring at 0°C for 1 hour and at ambient temperature for
1 hour, the reaction mixture was poured into water and filtered
under suction. The filter cake was washed with water.
Desiccation gave 5.5 g of the title compound, m.p. 229-230°C.

8-(2-chlorcethoxy)-3-methyl-4-oxo-2-phe -4H-1-benzopyran

A mixture of 7.52 g of 8-hydroxy-3-methyl-4-oxo-2-phenyl-4H-1-
-benzopyran (prepared as described in Da Re, P. et al., Ann.
Chim., 1962, p.506 et seq.), 6.22 g of anhydrous potassium
éarbonate and 25.5 ml of 1-bromo-2-chloroethane in 70 ml of
dimethylformamide was stirred at 60°C for 25 hours. The mixture
was cooled to 20-25°C and poured into 600 ml of water. The
organic solution, obtained by extraction with dichloromethane,

was washed with aqueous sodium chloride solution and dried on
anhydrous sodium sulphate. The solvents and excess
l-bromo-2-chloroethane were evaporated off in vacuo to yield 8.8
g of the title compound, m.p. 141-142°C after crystallization
from chloroform:hexane.



hydr oxi de solution and the precipitate was collected by suction filtration
and washed with water to give 8.5 g of the title conpound, mp.
117-121[err]C after drying at 60[err]C.

8- (N-net hyl - N-chl oracetyl - am nonet hyl )-gs et hyl - 4- oxo- 2- phenyl -

-4H 1- benzopyran (Internmediate XXXI) A solution of 6 m of chloracetyl
chloride in 60 m of 1,2-dichloroethane was added dropwise at -5 to Oferr]C
to a soluplon of 20 g.of Internedlate XX and 10 m of trlethylanlne in 200

m of watqr:_r e(:l:et (X]Ime reaction mxture and t he phases wer e

separ at ed. orga hed d drj.ed on anh r QuUS
sodi um suIAphlaf O?ol}/gfr? V\afeﬁﬁggﬁmeﬁnlsggvgfaﬁﬁg ﬁcéj res?dﬁg \ﬁaéi
crystalli zexdide ometlﬁanatl tof ganby@zoBsg d;fmetthylfQMMOmd, sihipred at

146- 148 erfd Ggoc  £dP ho r After c 011 0-25°C, the reaction
8- chloracetan1donet - 0X0- Zhg eny 1 enzopyT an

(I nter nedmm:@:%@qws AP§BF8§| dﬁ‘t@f Bs 2lifres Gﬁfl drakex yandhextracted yith
of éL 2-di ?ﬂlc.ﬂmﬁ:tdiﬁﬂﬁxtdm g'ﬂﬂtéd I cﬁesollﬁgﬁéns;wla{sf '@?shli’éid %Qhr] uécﬁxs@l
m xture o ey medi_at.e 0 i et hyl a

of 1, 2-di &f {4 AR a0 SIS Sheaturdrein, S0 Lb pryeRate.

t enper at urghd (yo]:lvdm:ls wmﬂa tdvapdirated offf vixi eraours. dthikedresidie vphsas\mken
wer e separat ed. e {&st .1h. c etha d
t he extracts %’er% a déd ?ﬁeﬁgggr bﬁ a%g ﬁgﬂé‘%&@l&n feuril \%‘fg gdtavﬁ {lﬁ\?
col d sat urlst et ofolthe ditdie mmnﬂ,cafr-m)nalkﬁ @&Hed with water, dried on
anhydr ous sodi um sul phate and evaporated to dryness in vacuo. The resi due

was crystalllzed from et hanol_to give 10.7 of the title conpound, mp.
152 155[ e 2-hydroxyethyl) -N-methyl-carbamo thyl-4-oxo=2~

- hen 1-4H~-1~-benzopyran (Intermediate XIII

A solution of 1.6 ml of 2-methylamino-ethanol in 10 ml of water
was added dropwise over a period of 5 minutes to a suspension of
6 g of 8-chlorocarbonyl-3-methyl—-4-oxo-2-phenyl-4H-1-benzopyran
and 1.52 g of potassium carbonate in 60 ml of acetone. After
stirring for 2% hours at 20-25°C, the solvent was removed in
vacuo and the residue was taken up in 150 ml of acetone. The
mixture was refluxed for 15 minutes, and was then filtered. The
solvent was evaporated from the filtrate and the residue was
dissolved in 20 ml of dimethylformamide, treated with 14 ml of
1.4% sodium carbonate solution, stirred for 30 minutes at
20-25°C and diluted by addition of 150 ml of water. The mixture
was extracted with chloroform and the organic layer was washed
with 0.5N hydrochloric acid and then with water. The solution
was dried over anhydrous sodium sulphate and the chloroform was
evaporated off. The resulting oil was taken up in 200 ml of
diethyl ether and stirred for 2 hours at 20-25°C. The solids
were collected by filtration and crystallized from ethyl acetate
to give 4.97 g of the title compound, m.p. 128-130°C.

8-(2-chloroethylcarbamoyl) -3-methyl-~4-oxo-2-phenyl-4H~1~
-benzopyran (Intermediate XIV) '
The title compound was prepared in the same manner as

Intermediate XXXVII, but using Intermediate VII in place of
Intermediate XXXVI and carrying out the reaction at ambient



8- [N-acetyl -N-(2-chl oroethyl)-am nonet hyl ] - 3- net hyl - 4- oxo- 2-

- phenyl - 4H 1- benzopyran (Internediate XXXI11) 8.65 g of Internediate XXX
and 4.15 m of triethylamne were dissolved in 70 m of tetrahydrofuran. To
this solution, at -10[err]C, there was added dropw se over a period of 40
mnutes a solution of 2.35 M of acetyl66chloride in 23 m of '
tetrahydrofuran. After stirring for 3 hours_at 0-10[err]C and for 2 hours
at 20- 25[ keFperatyEeso| MeRt &ﬁg‘é§aﬁﬁré?EBYBfFCFFaQQEUO. 100 nl of water
was added to the residue, and extraction w th dichl oronethane was effected,
pool i ng the NSUSSE sive organic ext and.t hen rg ' t he.sol vent in
vacuo. : ; xR¥e52 ny:=

S0[err] C for 20uuB! Ce L0 hydrigl ysget Nl di ackndesder i g i vp i chopad
formed, the solvent was renoved 1n_vacuo and the residue was treate wi ©
wat er andddéFkherpoathange dAsabRddeRsckPbe® THRIWEIIN orefet Badd sd¥ ut PEn

gﬁfhfgai?Iﬁ!ﬁfﬁ%&%&%etQﬂ#ﬁgﬁﬁszoaﬁﬂ éfﬁﬁldg}orﬂﬂ$ﬁhane, and the mixture

- acetyl - - roxyet hy] ) - am none - 3-ne -
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m xture whilbmshiédnwifior waser withaqwg: Snutberecurfificatiiomt wads peméad)in

vacuo to gbxelééeccqaégth&&'%t epguct for use without further purification.
8- (3-chl oropropyl t hio)-3-het hyl -4-0xo- 2- phenyl - 4H 1- benzopyr an
(Internmediate XXXI'V) A solution of 20.1 g of stannous chloride dihydrate in
18 m of g-(4-bromobutoxy)-3-methyl-4-oxo-2-phenyl-4H~-1-benzopyran

{Intermediate XVI)

A mixture of 5 g of 8-hydroxy-3-methyl-4-oxo-2-phenyl-4H-1-
~benzopyran, 4.2 g of anhydrous potassium carbonate and 43.6 g
of 1,4-dibromobutane in 45 ml of dimethylformamide was stirred
at 75°C for 2 hours. The mixture was cooled to 20-25°C, poured
into 100 ml of water and extracted with dichloromethane. The
organic solution was washed with aqueous sodium chloride
solution and dried on anhydrous sodium sulphate. The solvents.

and excess 1,4-dibromobutane were evaporated off in vacuo. The
residue was rinsed with 55 ml of petroleum ether:diethyl ether
7:4 and collected by suction filtration to yield 5.6 g of the
title compound, m.p. 91-92°C. '

8- (5-bromopentyloxy) -3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
{Intermediate XVII)

~ This compound was prepared by the method described for the
preparation of Intermediate XVI, but using 1,5-dibromopentane in
place of 1,4-dibromobutane and purifying the crude product by
column chromatography on silica gel (elution with
dichloromethane:ethyl acetate 99:1). m.p. 75-76°C, after rinsing
with petroleum ether:diethyl ether 30:4.

8-(2-chloroethoxymethyl)-3-methyl-4-oxo-2-phenyl-4H-1~
-benzopyran (Intermediate XVIIT)
6 ml of thionyl chloride in 18 ml of chloroform was added at 0°C



hydrochl oric acid (d=1.18) was added over a period of 5 mnutes at 65[err]C
to a solution of 6 g of Internediate VIIl in 70 mM of acetic acid. After 10
m nutes, the reaction mxture was cooled to 30-35[err]C and the sol vent was
removed in vacuo. The residue was taken in water, and the insol uble
matter was collected by suction f||trat|zn washed with water and dri ed.

Yield 3.2 h
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-benzopyran (Internediate XXXV) 7 m of 30@6hydrogen peroxi de was added at

20-25[ err] g-bA18rofkbthy?830heB8hd?-4- eicol-ﬁr-ghaﬁﬁnahﬁ-mxzbgg%anm of
acetic acl ter stirrin or ours at err the reaction m xture
was cooledilgﬁgéméé%éﬁﬁkélgéo mM of water was added. A precipitate formed,
and was cobbeat gdoby:muérmeal‘étét rat and, 38ashad oft ann@aebuendrd@tnguamme

yielding 3,4 Ie co Qu ter .Cr alliz kgn f pm ac
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maintained at —10 to ~-2°C, there was dropped a solution of 19.8

ml of thionyl chloride in 80 ml of anhydrous chloroform. The
reaction mixture was stirred at ambient temperature for 4 hours,
and then diluted with 400 ml of water. The aqueous phase was
extracted with chloroform, and the extracts were added to the
chloroform phase. The chloroform solution was washed with
brine, dried on anhydrous sodium sulphate and evaporated to
dryness in vacuo. Yield: 56 g of the title compound, which on
recrystallization from ethanol was shown to have a melting point
of 112-113°C.

g8-methylaminomethyl-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
(Intermediate XX)
A solution of 15.1 g of anhydrous zinc chloride and 14.5 g of

sodium cyanocborochydride in 400 ml of anhydrous methanol was
added dropwise at 0°C into a stirred mixture of 58.8 g of
8-formyl-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran, 60.7 g of
methylamine hydrochloride and 125 ml of triethylamine in 600 ml
of anhydrous methanol. After stirring for 5 hours at 20-25°C,
the solvent was evaporated off in vacuo and the residue was
taken up in 200 ml of water and collected by suction filtration.
The crude product was dissolved in aqueous acetic acid, washed
with ethyl acetate and reprecipitated by addition of cold 6N
sodium hydroxide solution. 49 g of the title compound was
obtained. m.p. 97-99°C, after crystallization from 75% ethanol.



- 74- 8- (3-hydroxypropyl carbamoyl - 3-nethyl - 4- oxo- 2- phenyl - 4H 1- - benzopyran
(Internmediate XXXVI) A solution of 7.6 nl of 3-am nopropanol in 50 m of
wat er was added dropwi se over a period of 30 mnutes to a suspension of 30
g of 3-nethyl -4-o0xo0-2-phenyl - 44 1- benzopyr an- 8- carbonyl chloride and 15.2 g
of potassium carbonate in 400 m of ace{) The thick suspensi on was

stirred for 'I-P vacuo and

the resi dés{dschloras thiomethy Ly At T—hour, the
pr eci pi tat—qaem;g@ qt[e_d:meaiﬁteamxfml tratlon and washed W|th wat er. The
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solution, dried on anhydrous sodium sulphate, and evaporated to
dryness in vacuo. The residue was crystallized from methanol,
giving 22 g of the title compound, m.p. 82-83°C.

8- (2-hydroxyethoxyvmethyl) -3-methyl-4-oxo-2-phenyl-4H=-1-
-benzopyran (Intermediate XXII)

A solution of 2.5 g of Intermediate XIX in 25 ml of xylene and 3
ml of dioxane was prepared. 0.15 g of sodium was dissolved in
3.10 ml of anhydrous ethylene glycol, and this solution was
added dropwise at ambient temperature to the solution of
Intermediate XIX. After refluxing for 5% hours, the reaction
nixture was cooled to ambient temperature and poured into 50 ml
of water. It was extracted with dichloromethane, and the extract
was washed with sodium chloride solution, dried on anhydrous
sodium sulphate and evaporated to dryness in vacuo. The solid
residue was crystallized from ethanol, giving 2.1 g of the title
compound, m.p. 132-133°C.

(Intermediate XXITT)
A solution of 9.5 ml of trifluoroacetic anhydride in 20 ml of

anhydrous dichloromethane was added dropwise at -5 to 0°C to a

solution of 5 g of 8-amino-3-methyl-4-oxo-2-phenyl-4H-1-
-benzopyran in 50 ml of anhydrous dichloromethane. The reaction



of 1,2-dichloronmethane and 10 ml of chl orof orm were added. The organic
phase was separated, washed wi th aqueous sodium chloride solution, dried
over anhydrous sodi um sul phate and evaporated to dryness in vacuo. The

resi due was suspended in diethyl ether, filtered off, and crystallized from
chl orof orm et hyl acetate. Y| eld: 3. 55-623- of

8- (nor phol i no- cyanonet hyl ) - 3- net hyl - 4- oxo- - 75-

- 2- phenyl Mﬂtﬂrﬁeﬂiépmr% For 36 hpyge ak 20mM255C andodhen pougedoen to
pot assi umchudhed ded.n aPhrdicRdanie! It 16 wh@heihéw skttab8font with

anbentt ature oassensonof22.8 ound t hus prepared
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t et r ahydr blicazbonatedrsmipsri omtand hi stis uspees) oandaﬂdst deiedaohi amhydriouwse
was stirred iy r@ﬁfé{a?{:é”per Fhy' & {glﬂ;er}t h%r Qﬁoégé"%t Sv%Pﬁ GA’r?cPOﬁ:%t ed

of f in vacuo. zation of Sdue
gave 2gegidue gas cawystallized from ethanol to give 5.2 g of the title

8- (1, 3-di %ﬁggu;,anoﬁplgpl I1HG-AE»d ) - 3- met hyl - 4- oxo- 2- phenyl - 4H
- 1- benzopyran. 23.2 of the compound thus prepared was dissolved in 250 n

of di oxane. 250 m Qf 6M hydrochloric acid was added and the m xture was
refluxed BoamdhemelthiadH3s-methifli-er-g3@ei2i-iheiny 1aAf-aHbehedpgianur e, the
m xture oured .l l%to m of aqueous sodi um chl oride solution and
ext r act ed- - The extracts were washed wi th aqueous sodi um

chl ori de #aol mixtumand ofeakdd Wt hoF00Intevhedfhtedi XXIKydrand delSoI gti et
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- car boxy- khower Gihe ) d$sapperraficeX &r2-Iheitthedidtle DEXIRDYT 3. m1 of water
was added, and stirring was continued for a further 24 hours.
The solvents were removed on a rotary evaporator, and the
residue was dissolved in water as its acetate. The aqueous
solution was washed with ethyl acetate, made basic with 37%
sodium hydroxide solution and filtered on a Buchner funnel. The
filter cake was washed with water and desiccated to give 18 g of
the title compound. The hydrochloride, recrystallized from
ethanol, had a melting point of 256-258°C.

8-(2-chloroethylsulphonylmethyl)-3-methyl-4-oxo-2-phenyl-4H-1~
-benzopyran (Intermediate XXV)

41.6 ml of agueous 30% hydrogen peroxide was added dropwise at
40°C over a period of 20 minutes to a solution of 26.2 g of
Intermediate XXI in 300 ml of glacial acetic acid. The mixture
was heated to 60°C, stirred at that temperature for 4% hours,
cooled to ambient temperature and poured into 60 ml of water.
Filtration on a Buchner funnel gave“ a filter cake which was
washed with water and desiccated, yielding 29.4 g of the title
compound. A sample was crystallized from ethanol. m.p. (89)
159-161°C. '

8~ (2-chloroethxlsulphinxlmethxl) -3-methyl~4~-oxo-2-phenyl-4H-1-
~benzopyran (Intermediate XXVI)
36 ml of aqueous 30% hydrogen peroxide was quickly added

dropwise at 10°C to a solution of 12 g of Intermediate XXI in 84



mp. 191-192[err] C. D borane, generated by dropping a solution of 2.1 m of
freshly distilled boron trifluoride diethyl etherate in 10 m of anhydrous
diglyme into 19 m of a 0.66 Msolution of sodium borohydride in diglyne,
was bubbl ed into a suspension of 2.28 g t he conpound thus prepared in 23
m of anhydrous tetrahydrofuran, stirred-at O[err]C under nitrogen fl ux.
Stirri ng was fqQr es 0 r n

m nut es at ﬁ' %%n#tlr%éﬁ%l %ce%:QJHaQ: th ano g:%sc]tcg SL g&l dropp@}rl nto {1

m xture at 40[1571113{: a% qmbhehtt kempexathve, ande téxﬂn/epmsrqdar enterraaedmﬂy of
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silica gel, elutin vmth etroIeumeIher et hyl_,aceta

col l ected washed AR r RSt e uot %%lﬁieéee%gg &-p- 142"1350¢
8-(1, 4-di h)(dfetm)abwlw) 3- - met hyI 4- oxo0- 2- phenyl - 4H 1- benzopyran, m p.
133-134[err]C. 2.8 g of p-tol uenesul phonyl chloride was added at O[err]C to
a stirred solution of 3.17 g of the corrpound thus prepared I n 32 -76- m
of anhydro@s ' % =% : JON ] :

st ood overni | _[er t | %ﬁg gé%@ hen poured |nto 200
m of aque =t Héncidﬂ [(Ingtr!]:e"ﬂde e 10 mM of 12N

hydr ochl or ifc Bék§uzRd oF | 22 eE mﬁeﬁni*;emeéaat?hexxr | t&f B3k eofiast RrEARA~2ed
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solution and drjed .o drous sodi um sul phate. The solyent_ was distilled
off in a r&ar Wb‘g}gﬁgﬁ/ ‘#F’e Y23 gheThae Blr i9EP %y F9%sh? hours.' ' The
chr onot ogr&rﬁapmrslinu&augel , wa$ Utdhen vvpbhrpdtrbhwmanmemlet bfl watént and
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with water, dried on anhydrous sodium sulphate and acidified
with ethanolic hydrogen chloride. The solvent and the excess
l-bromo~2-chloroethane were distilled off in vacuo at 70-80°C.
The residue was taken up in cold 1N aqueous sodium hydroxide

solution and extracted with dichloromethane. The organic

solution was washed with water, dried on anhydrous sodium
sulphate and evaporated to dryness in wvacuo at 25-30°C. The
crude title product was purified by flash chromatography on
silica gel, eluting with ethyl acetate:petroleum ether 7:3, to
give 18 g of the title compound melting at 118-120°C after
crystallization from ethanol.

~({2-hydroxy-2-methylpro ~4~(2-methoxyphenyl) -piperazine
(Intermediate XXVIII) |

A mixture of 7 g of 1-(2-methoxyphenyl)-piperazine, 7.33 g of
anhydrous potassium carbonate, 1.75 g of potassium iodide and
5.6 ml of 1l-chloro-2-methyl-2-propanocl was stirred for 90
minutes at 70°C and for a further 6 hours at 90°C. The reaction
mixture was poured into iced water and extracted with ethyl
acetate. The drganic layer was washed with aqueous sodium
chloride solution, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo. The title product was obtained
as an o0il, and was characterised as its dihydrochloride,
crystallized from ethanol, melting at 225-227°C.



4- r 4-(2-net hoxyphenyl) - 1-pi perazinyl]-butyral dehyde (I nternmedi ate XXXI X)

A solution of 5.4 g of 2-(3-chloropropyl)-dioxolan and 15.9 g of

1- (2- met hoxyphenyl ) - pi perazine in 60 m of dinethylformam de was stirred at
80[err]C for 4 hours. After cooling_ 20-25[err]C, the reaction m xture

was poured into 500 ml of ice cold O. 5 sodlun1hydrOX|de sol ution and

extract ed,
and dri ecd

ed with water
ed i n vacuo,

and t he nkinkﬂzmédiéﬁgule&h by flash chronatography on silica gel, eluting

with di gl gsoeaiBanss eﬁﬁlagol ofd I?ltermedlateg ®rx%anffl 6.8 g of sodium
2-{3-[4- (2 neth oxyphenyl ) - -p| erazinyl] pyﬁ? di oxol an Wwas obt ai ned

as an oi
(10H m
t,

- conmpound
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and the 14esjflper, was purified by flash -77- chromat ogr aphy on
silica . gel, - el uting wi t h di chl or onet hane: et hanol 97:3. 6.4
g of the title conpound was

-benzopyran (Intermediate XXX) _

A solution of 2.38 g of anhydrous zinc chloride and 2.30 g of
sodium cyanoborohydride in 71 ml of anhydrous methanol was added
dropwise under stirring to a mixture of 9.24 g of 8-formyl-
-3-methyl=-4-oxo~2-phenyl-4H-1-benzopyran and 9.12 g of
ethanolamine in 90 ml of anhydrous methanol. Stirring was
continued at 20-25°C for 5 hours, before removal of the solvent
in wvacuo. 250 ml of water was added to the residue, and the
insoluble matter was collected by suction filtration and washed
with water. The crude product was dissolved in 1N acetic acid
and the solution was washed with ethyl acetate. The agqueous
solution was then made alkaline by addition of 2N sodium
hydroxide solution and the precipitate was collected by suction
filtration and washed with water to give 8.5 g of the title
compound, m.p. 117-121°C after drying at 60°C.

-4H-1-benzopyran (Intermediate XXXT)

A solution of 6 ml of chloracetyl chloride in 60 ml of
1,2-dichlorocethane was added dropwise at -5 to 0°C to a solution
of 20 g of Intermediate XX and 10 ml of triethylamine in 200 ml
of 1,2-dichloroethane. After stirring at 20-25°C for 2 hours,
150 ml of water was added to the reaction mixture and the phases
were separated. The organic phase was washed with water and
dried on anhydrous sodium sulphate. The solvent was removed in
vacuo, and the residue was crystallized from ethanol to give
22.5 g of the title compound, m.p. 146-148°C,



obtained as an oil. NVR CDCl [err] ([err]) 1.5-2.0 (2H, m
CHerr]CHerr]CHerr]) 2.2-2.8 (84 m 3 x CHerr]Nand CHerr]CHO 2.9-3.2
(4H, m 2 x CH2NAr) 3.8 (3H, s, OCH err]) 6.8 (4H, s, aromatic protons) 9.3
(1H, s, CHO. 8-(2.3-epoxypropoxy)-3-n—p§hyl-4-oxo-2-phenyl-4H-1-benzopyran
(Internediate XL) 7 m of 2, 3-epoxypropyl chloride was added dropw se at
20- 25[err]Cto a stirred mxture of 5 g of 8-hydroxy-3-methyl-4-oxo-2-

- phenyl - :

100 m of_(_mw_)_pltate whi ch forrred was coI I ect ed by suctlon
filtratign ryigg an I ) N C a silic
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8-(N-reth dr oxyet hyl hanoyl,).- 3- net hyl - 4-0
( grynesgl { XXacuZ sul Re re)éldue was crystalcilzed f]:yom ethanol to

give 10.7 g of the title compound, m.p. 152-155°C.

-phenyl-4H-1-benzopyvran (Intermediate XXXITII

8.65 g of Intermediate XXX and 4.15 ml of triethylamine were
dissolved in 70 ml of tetrahydrofuran. To this solution, at
-10°C, there was added dropwise over a period of 40 minutes a
solution of 2.35 ml of acetyl <chloride in 23 ml of
tetrahydrofuran. After stirring for 3 hours at 0-10°C and for 2
hours at 20-25°C, the solvent was evaporated off in vacuo. 100
ml of water was added to the residue, and extraction with
dichloromethane was effected, pooling the successive organic
extracts and then removing the solvent in vacuo. The residue
was dissolved in 50 ml of methanol and 3 g of potassiun
carbonate and 10 ml of water were added. After stirring at 50°C
for 20 minutes, to hydrolyse the N,O-diacetyl derivative which
- had formed, the solvent was removed in vacuo and the residue was
treated with water and dichloromethane as above described. The
dichloromethane solution was again evaporated to dryness, and
5.9 g of 8-[N-acetyl-N-(2-hydroxyethyl)-aminomethyl]-3-methyl-
-4~-oxo-2-phenyl-4H-1-benzopyran, m.p. 171-172°C, was obtained.
3.6 ml of thionyl chloride in 30 ml of dichloromethane was added
dropwise at 0°C to a solution of 6.1 g of the compound thus
prepared in 70 ml of dichloromethane. After stirring for 90
minutes at 20-25°C, the reaction mixture was washed with water



-4H 1- benzopyran, nmelting at 146-147[err]C after crystallization from
et hanol . The conpound thus prepared was converted to the title conpound
-78- by p-tol uenesul phonyl ation according to the second step of the
procedure descri bed bel ow for the preparation of Internmediate XLII. The
title compound was used without furthe'r7%>'t1r|f|cat|on 8 [

2- (4- et hy | phonyl ox et hyl sul -3-nmeth

20 oxos o AT ied s b ERE, BEYRnE Ves AAROHEE AT YAgud okar SdYefths rHde

I nt er nedi aiit M Ipgrodudy’ far aisé eiitthvut durtherguridticdh tthaap se at O[err] C
to a mxture of 2.5 m of ethanolamne and 2.5 mM of triethylamne in 25 n

of tetrahydrofuran Af ter stlrrlng at 20- 25[err]C the reaction mxture was
poured i nt&r3 hix ] reny ) g

suction f'dfﬂ@éfn%hlé”@é%&ﬂ)t h vvat er and air d| ed, yi el di ng 4 6 g
8- (2- hydroxye yI'su é - 3- ¥ - 4- 0X0- 2- phen | - 4H 1- benzopf/ran
nelting at® 1%‘6“1‘8’7?%@?@ fle¥ eify§ annPusg: FhACKridm étlﬁ'ﬂdré@G dfe 1® ml ph

pftgl gene f dﬁ‘r}ﬂﬂﬂoﬁi& Qi(ijctzfﬁf v@slampdé@@réa@ew 5e?at aOpRirildd t:fft & &@inﬁtém
0 go oun re in 0 | er, our
2t 20- 28] it | 65°€ BB, Enaq THE A (OF o8 s OF P Rad AP VELT cLBoRE) Mo
cont ai ni n@aietsic gatciéxcastenf ].Imydnrmnitlear,l ctlee i deadt porcmjixtare fwasrecbaletl
LTl comsrit Iae B se StV TG VL WK, othe fefladd dras
crystal | i Zakem FPomTEtmteéceﬁaﬂe the 1nsolub1e matter was collected by

8- ( 3- am NQRIAPYA1E of PEEPYE Jors; "RaSNea Ja PXR- QaQQEnth‘lHr?ted' beRZAR A g of
hydrochl ori de (Internedi ate S(LIII) sql ution of

3- met hyl - ] dg&;cgamn%nmqﬁlgnl-[fe%y?r-é}penyl 4H-1 —benzo yran, melting at
115-118°C after crystallization from ethanol.

A mixture of 8 g of the compound so prepared, 27 ml of
l-bromo-3~chloro-propane, 0.2 g of tetrabutylammonium bromide
and 6.2 ml of 35% sodium hydroxide in 80 ml of benzene was
vigorously stirred for 4 hours at 20-25°C. 100 ml of water and
40 ml of dichlorometﬁane were added. The organic layer was
separated off, washed with water and dried on anhydrous sodium
sulphate. The solvents and excess l-bromo-3-chloro-propane were
removed in vacuo. The residue was purified by column
chromatography on silica gel, eluting with petroleum ether:ethyl
acetate 9:1, and 5.7 g of the title compound was obtained. After
crystallization from methanol, it showed a melting point of
84-86°C.

8-(3-chloropropylsuiphonyl)-3-methyl-4-oxo-2-phenyl—-4H-1-
~benzopyran (Intermediate XXXV) |

7 ml of 30% hydrogen peroxide was added at 20-25°C to a solution
of 3.45 g of Intermediate XXXIV in 35 ml of acetic acid. After
stirring for 4 hours at 60°C, the reaction mixture was cooled to
20-25°C. 30 ml of water was added. A precipitate formed, and was
collected by suction filtration, washed with water and dried,
yielding 3.4 g of the title compound. After crystallization from
acetone, it showed a melting point of 160-163°C.



-8-carbonyl chloride in 250 mM of anhydrous tetrahydrofuran was dropped at

O0-10[err]Cinto a stirred solution of 17 g of
3- (2- et hyl - 2- pr opoxycar bamoyl ) - pr opyl ami ne (prepared as

described in Saari, WS. et al., J. Med. Chem, 33, 97, 1990) and 13 m ‘of

triethyl am ne. After stirring for 2hpurs at anbient tenperature, the

reactron m xt ure was poured i nto water and filtered to recover 12.

g of Y Icaibamey : '
3- et hyl - %E%%p%rgrﬁer_mlnﬁ#édf %@1"" 8 car boxani de whi ch was
recrystalTize rom et hano [err]C. A solution of 4.3 m of
trifluordackIution @ofn7:6 Wl cﬂ'f aANFBiBARTAPERPS: dRetitariel el Yagey was
dr opw se adidedddiopWi séNdsfer a iod idf I3 ittt Iaprsdy‘pénsicﬂa ¥t e

3

conmpound th s pre din 35 Ys di chl or onet hane. t vva.rm ng
o hrbi ot S ATBRRTIS 4-Spes 2 phanyds S Beridgalin T atponygh, chL

di chl orormichalm 2ang tof pm:assmm fcaxibomatee | dnacd 0o walde rm/aaOéabﬂd 01"Ifheat

20- 25[ er [ po The oily ve | &
di chl or ont;}’e.&haneggngei’%&%% S’égh %r@%gi-gg sg Gt i én &géfgdaaed d?hz?%r ga(r;#r C
| ayer wasoldemts wene ieemevedr P-dea§#° andy dthr sresidue nvasuktpkeane uparid

filteredspg @‘Eﬁﬁ%@éé&anoifﬁeﬁygﬁi?ﬂfﬂnﬁhkeﬁ qe heRe 244 gredilpl thitd halse,

and the solvent was renoved in vacuq e resi dye was, crystallized from

et hanol @IJierEef $¥y spchion tfr:'tlrté’a&?r%bm washed 5.t ratkey .c The crude
8- ( 2- chl preduat uwssd@hramdwyby4wyst%mrﬂw&mﬂ+ fromnzEyr @thanol and

(I'nternmedjate XLl -chloroethyl isqcyanate were added, under
stirri ng(l t8angf)r 8%0 tp@npte]ri? u?gmp?gn grér& i%?re/%‘\‘n%‘fg ﬂ’Bf q'g?‘ 193 g An
8- am no- &dddittiypinal- 4-40xXb- 2y phefiy| ther 1thtdeopypompoundn was? ohtHainedf by
~anhydr OUggncentration in vacuo of the crystallization filtrate.

8-(3-chloropropylcarbamovyl)-3-methyl~4-oxo-2-phenyl-4H-1-
-benzopyran (Intermediate XXXVIT) '

A solution of 1.1 ml of thionyl chloride in 2 ml of chloroform
was added to a boiling solution of 3.37 g of Intermediate XXXVI

in 20 ml of chloroform. After stirring for 90 minutes under .

reflux, the solvent was removed in vacuo and the residue was
crystallized from acetonitrile to give 3 g of pure title
compound, m.p. (188) 193-194°C.

=[1-hydroxy-4-(4-methvlphenvisulphonyl ~butyl]—-3-methyl-4-

—oxo-2~-phenyl-4H-1-benzopvran (Intermediate XXXVIIT)

1.12 g of sodium cyaniQ; in 3 ml of water was added at 20-25°C
to a stirred mixture of 3.96 g of 8-formyl-3-methyl-d4-oxo-
-2-phenyl-4H-1-benzopyran, 2.61 g of morpholine and 4.48 g of
p-toluenesulphonic acid in 20 ml of tetrahydrofuran and 30 ml of
1,2~-dichloroethane. The reaction mixture was refluxed for 4
hours, and theh 10 nml of cold water was added. The
tetrahydrofuran was distilled off at ndrmal pressure, and 10 ml
of 1,2-dichloromethane and 10 ml of chloroform were added. The
organic phase was separated, washed with aqueous sodium chloride
solution, dried over anhydrous sodium sulphate and evaporated to
dryness in vacuo. The residue was suspended in diethyl ether,
filtered off, and crystallized from chloroform:ethyl acetate.
Yield: 3.55 g of 8-(morpholino-cyanomethyl)-3-methyl-4-oxo-



di met hyl formam de. Stirring was continued at 700C for 5 hours. Water was
added to the reaction mxture, which was then extracted with ethyl acetate.
The organi ¢ phase was evaporated to dryness in vacuo. The residue was
suspended in diethyl ether under stirring. The title product was then
filtered off and recrystallized from m@8manol. Yield 3.74 g, mp.
213-214[err] C %Z. E)-8-{4- hz- él, 3-di oxanyl ) 1- 1- but enyl } - 3- net hyl - 4- oxo- 2-
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benzopyranlrl_vﬁgyOFYZam.-B (m 7H, other aromatic CH groups of the benzopyran
and phenyp3rsngshebthe codpbund Rndd gréfirddards | ¢5&E)ved in 250 ml of

dioxane. 250 ml of 6M hydrochloric acid was added and the
mixture was refluxed for 2% hours. After co.oling to ambient
temperature, the mixture was poured into 700 ml of aqueous
sodium chloride solution and extracted with ethyl acetate. The
extracts were washed with aqueous sodium chloride solution and
treated with 700 ml of 1M sodium hydroxide solution. The
aqueous layer was washed with ethyl acetate and acidified with
37% hydrochloric acid. The precipitate was collected by suction
filtration and crystallized from ethanol to give 10.2 g of 8~(3-
-carboxy-l-oxopropyl)-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
m.p. 191-192°C. '

Diborane, generated by dropping a solution of 2.1 ml of freshly
distilled boron trifluoride diethyl etherate in 10 ml of
anhydrous diglylﬁe into 19 ml of a 0.66 M solution of sodium
borohydride in diglyme, was bubbled into a suspension of 2.28 g
of the compound thus prepared in 23 ml of anhydrous
tetrahydrofuran, stirred at 0°C under nitrogen flux. Stirring
was continued for 20 minutes at 0°C and for a further 20 minutes
at ambient temperature. Methanol was cautiously dropped into
the mixture at 0°C to quench the reaction. The solvents were
removed by evaporation in vacuo. The residue was purified by
flash chromatography on silica gel, eluting with petroleum
ether:ethyl acetate 3:7. The collected fractions were
evaporated in vacuo to leave 2 g of 8-(1,4-dihydroxybutyl)-3-
-methy1-4-oko-2-phenyl-4H-1-benzopyran, m.p. 133-134°C.

2.8 g of p-toluenesulphonyl chloride was added at 0°C to a
stirred solution of 3.17 g of the compound thus prepared in 32



6.8 (dt, 1H, FI-CH of the Z isoner) 6.4 (dt, 1H, FI-CH=CH of the E
I soner) 5.9 (dt, 1H, FI-CH=CH of the Z isoner) 4.6-4.7 (m 1H, OCHO
3.6-4.2 (m 4H, OCH err]O of the dioxane ring) 2.4-2.7 (m 2H, CHCH err] CH)
1.9-2.3 (m 5H, CHerr] and CHerr] in position 5 of the di oxane ring)
8-f4-[2-(1.3-dioxanyl)]-butyl]-3- nethyk7&roxo 2- phenyl - 4H 1- -benzopyran

(Intermediate XLVI) A mxture of 0.2 of 1Q0% pal | adi um on-carbon cataly

and of 1 gMéf oAb AIHRERNS RXAdiney n?hﬁfmﬁﬁﬂ%ﬁﬁﬂ“ﬂ&ﬁﬁ?&%ﬁ%ﬁeﬁﬁFe& PH“ES
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at nosphere ter t ore en_consunpt.i on, c

i terod ofhemndawredoifER 308 pamitoc yeaoa, SPaLBh chibr it soluetBh,
resi due wasiddfyeﬁaMhmhedo mﬂomfcyeNohgﬂapehﬂorgnvacuﬂeandﬂﬁahnmmpdundder

mp. 118 1%%&%?9 Cafﬁﬁxi’ff{:@ | @k&%%' d‘is%civ?e & éﬁfﬁ%&f@fﬂzog)ﬂ&a@he

(Internediate I°1) assi um per mang ana € was E nw se
over a perS@duﬁﬂoﬂiﬂiﬁswéﬁhéﬁ atith agnegus). sodiumo qhlandde cseiubion gnes

8-al Iyl - 3- meillaul énoéﬁh%di?BQQWsoﬁ'i\ﬁaf banzsESD (rﬁe %1'%%@&:335%%&,11@
0.17 g of guat of acetlc cid, 56 of dichl

[ one \
3.2 m of 9ﬂ|ﬂﬁﬂl% Eetary eyapayatnag- 60 T e(ﬁeﬁﬁﬂﬁﬁ Wa@iPPFF beﬁag “$1asn
continued ghramdtodtr abh@p%hﬁ@dﬂ&cﬁOQel5 eQuting wilthd pefrolieuns @then:ethyl

netablsulphlt wer.e . ad WS t hin Lt
organic Ia?@F ? &éﬁéra&@ﬁ éﬁg eﬁ|%ﬁgﬁ§ggi ﬁﬁkg&ﬁ$é t§3¥%4r GgiPeSP
1N aqueous insodicwd, Wigdddiinge 3.94| gt pdnpure ti&lesproduct ,pmage hﬂi;124°c-
acidified by addition of dilute hydrochloric acid and extracted

4-[4~(2-methoxyphenyl)~l-piperazinvl]-butvraldehyvde

(Intermediate XXXTIX)
A solution of 5.4 g of 2-(3-chloropropyl)-dioxolan and 15.9 g of

1-(2-methoxyphenyl)-piperazine in 60 ml of dimethylformamide was
stirred at 80°C for 4 hours. After cooling to 20-25°C, the
reaction mixture was poured into 500 ml of ice cold 0.5N sodium
hydroxide solution and extracted with dichloromethane. The
organic phase was washed with water and dried on anhydrous
sodium sulphate. The solvent was removed in vacuo, and the
residue was purified by flash chromatography on silica gel, .
eluting with dichloromethane:ethanol 95:5. 9.8 g of
2-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl}-dioxolan was
obtained as an oil.

NMR CDCl3 (&)

1.5-2.0 (4H, m, CH,CH,CH)

2.2-3.2 (10H, m, 5 x CHyN)

3.7-4.0 (7H, m, OCH3 and 2 x OCHj)

4.8 (1H, t, OCHO)

6.7-6.9 (4H, m, aromatic protons)

A solution of 12.8 g of the compound thus prepared in 200 ml of
tetrahydrofuran and 420 ml of 1N hydrochloric acid was
maintained at 20-25°C for 24 hours. It was then made alkaline
with SN sodium hydroxide solution and immediately extracted with
dichloromethane. The organic layer was washed with water and
dried on anhydrous sodium sulphate. The solvent was evaporated
"off in vacuo, and the residue was purified by flash



-81- with ethyl acetate. The organi ¢ phase was washed with water, dried

on anhydrous sodium sulphate and, after filtration, evaporated to

dryness in vacuo. The residue was treated with carbon tetrachl ori de and

the solid was collected by suction filtration to give 1 g of the title

conpound, n1p 191-192[err] C (acetonlf7lre)

8- (4- chlor 3- net hyl - 4- ox0s henyl 4H- 1- benzaopyr.an .

(Interned? %&éﬁ?$§ﬂ¥he tithe conﬁ% as prgﬁ&fed in t%ﬂﬂna naﬁ%%?has

| nt er medi t&i@hl@rmtmagmathhnol oBAt Bryl6 .chl®r plie thesttddd eofcompoungd/ | was

chloride.dg ﬁa g%ogﬁab filtered fromwater and dried, was rinsed

w th hot coIIected by suction to give the title conpound.

A sanpl e, N%ﬁy%gé}slkéh fron150@6aqueous et hanol and washed with diethyl

gthe{h lrreizgdga@ (iﬁ?)mlGQH 4H 1- (1nt diate XLIX) A
met hyl am no - nzopyr an nt er nedi at e

sol uti on of? OZSSnF%$ Iﬂte nﬁd?%zﬁ I? 2HH 5?5 m of anhydrous

dlnethylfmrﬂﬂ31me(MH$ nﬁdadxdcn@nksp under stirring, at -5[err]C, to a

suspen3|o§ Qf ﬁodiunlhydride (80%in mneral oil). After

stirring at Sonitehpera? re for 1. hour, 0.092 nml of nethyl iodide in 0.6

m of anh§d$00$Hd|antﬁy$m%thﬁnpuetqa§)added dropwi se. Then the reaction

m xture wgs3stiﬁreg agggPlerr] C for 1 hour, cooled to 20[err]C poured into

water, filtered by suction and dried at 60[err]C for 3 hours to

recover 0.6 g of

8- (N- et hg DD RRE .

NMR (CDC | (dd, 1H, benzopyran CHin 5)

7.10-7. 60" T bt her benzopyran and phenyl CHs) 3. 30

(s, 3H, CH3mN) of 2, 3—epoxypropyl chloride was added dropwise at 20-25°C

to a stirred mixture of 5 g of 8-hydroxy-3-methyl-4-oxo-2-

~-phenyl-4H~1-benzopyran and 9.7 ml of 2N sodium hydroxide in 10
ml of ethanol. After 6 hours at 20-25°C, the reaction mixture
was poured into 100 ml of water and the precipitate which formed
was collected by suction filtration. After drying and purifying
by flash chromatography on silica gel (eluant petroleum ether:
.ethyl acetate 65:35), there was obtained 4.45 g of the title
compound, m.p. 128-129°C. |

8-[N-methyl-2-(4-methzlphenzlsulphonylogx)-ethylsulghamoyl]—
=3-methyl-4-oxo~-2~-phenyl-4H-1-benzopyran (Intermediate XLI)
A solution of 5 g of Intermediate VIII in 60 ml of
. dichloromethane and 20 ml of tetrahydrofuran was added dropwise
at 0°C to a mixture of 2.5 ml of 2-methylaminoethanol and 2.1 ml
of triethylamine in 20 ml of dichloromethane. After stirring for
2 hours at 20-25°C, 100 ml of water and 100 ml of dichlormethane
were added to the reaction mixture. The phases were separated
and the organic solution was dried on anhydrous sodium sulphate.
The solvent was removed in wvacuo, and the residue was purified
by column chromatography on silica gel, eluting with petroleum
ether:ethyl acetate 3:7. There was thus obtained 4.5 g of
8- (N-methyl-2-hydroxyethylsulphamoyl)-3-methyl-4-oxo-2-phenyl-
-4H-1 -benzopyran, melting at 146-147°C after crystallization
from ethanol.
The compound thus prepared was converted to the title compound



2.10 . (s, 3H, benzopyran CH3 in 3) A mxture of 0.44 g of the
above conpound and 0.05 g of sodium borohydride in 4 mM of ethanol and 1 m
of di net hyl sul phoxi de was stirred at roomtenperature for 1 hour, and then
quenched with an excess of 4 N hydrochlgric acid.  After renoval of

et hanol by evaporation in vacuo, the ré&due was rinsed with -82- water,

then w thy S Qi d extracte e acet

organic | 2 &%s%ﬁ@éé%g{&%%q&]\%a 8P a9 J’Effi ﬁ%ygﬂéufe&i’ %Urﬁts%ﬂ pﬂgt theng
evapor at enrt:@eduyaegsqrmmerm_ folri dthes pdepamslonysdﬁl Ihtegmbddate
ethanol tgrgrverfe22igial cbiy ohhﬂlﬁagogggﬁngirﬂgké'Pgr@ﬁe} §u%%§E8£E385.

8- ((N- net hyl acryl am do) - 3- net 0X0- 2- pheny 1-benzopyra

(Internmediate L) This conpound was prepared in the same manner as

| nt er medi @+ p2 X( 4 bué XotAGisa Hémowgl]-3-metn¥l-_
8-amno-3-£ﬂ_ah o €ad o ati ng
with wat e—H - crude residue

was di ssoAveSOQntabhuyl taﬁet at eganabf\/vashatémédna/ﬁ er‘(liIIifhglﬁrgm c %Dl ubfon
d h e t to_dryness
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crystall |‘E@Qriﬁ?&f@fﬁf&hexﬁﬁﬁer@{:ifﬂlﬁé 4@62§33£eér]§a elteaction mixture
[2-(1, 3-di hvdro-1 802H-|30|n0-2-

- (2- et ho‘ﬁﬁhgﬂW? AR »}neEr HaBRE: eALBreA?IMI%@mee formed3 andfwas
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—4-oxo—2-pheny1-4H- ~-benzopyran, melting at 186-187°C after

crystallization from ethyl acetate.

2.1 g of p-toluenesulphonyl chloride was added portionwise at
0°C to a solution of 3.6 g of the compound thus prepared in 25
ml of pyridine. After 6 hours at 20-25°C, the reaction mixture
was slowly poured on to crushed ice containing a slight excess
of hydrochloric acid. A precipitate formed and was collected by
suction filtration and washed with water. 4.9 g of the title
compound was obtained, melting at (163) 166-169°C after
crystallization from ethyl acetate.

8~ (3-aminopro 1carbamq 1)~-3-methyl-4-oxo-2-phenyl-~4H~1-—
~benzopyran hydrochloride (Intermediate XI.III)

A solution of 21.6 g of 3-methyl-4-oxo¥2-pheny1-4H-1-benzopyran-
-8-carbonyl chloride in 250 ml of anhydrous tetrahydrofuran was
dropped at 0-10°C into a stirred solution of 17 g of
3-(2-methyl-z-propoxycarbamoyl)-pfopylamine {(prepared as
described in Saari, W.S. et al., J. Med. Chem., 33, 97, 1990)
and 13 ml of triethylamine. After stirring for 2 hours at
ambient temperature, the reaction mixture was podred into water
and filtered to recover 12.3 g of 3-(2-methyl-2-
-propoxycarbamoyl)-prole 3-methyl-4~-oxo-2-phenyl-4H-1-~
-benzopyran-8-carboxamide which was recrystallized from ethanol.
M.p. 178-180°C.

A solution of 4.3 ml of trifluorocacetic acid in 15 ml of
anhydrous dichloromethane was’' added dropwise at -5°C under



stirred at 100[err]C for 4 hours. The reaction m xture was then cooled to
roomtenperature, poured into water and extracted wth ethyl acetate. The
coll ected organic | ayers were washed with 1N sodi um hydroxide, dried on
anhydr ous sodi um sul phat e and evapor at eg to dryness in vacuo to give 7.58 g
of the title conpound. A sanple was cry ?allized from cycl ohexane and found

to nelt at .
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extracted with,chl orof 83 r was drie 0.3 I

Sodi um sul PRETaSE e, Shtparuad: iR ErhlerHEtndiy shagtycBad it hitEnyiae
titl e conpsobdtienawasi laddedA saThée omgandonviayear Wast hmsﬂnm ochtlor walkeby
salificatigp;ujthoft hé‘ﬁ@&&fo@é!drg&ﬁ’{‘mﬁh'gﬁ cﬁﬁaﬁ& dﬁ&”?gg&&?&& TheExcess

sol vents were renpved evaporation in va e Cr e residue wa

cryst al | i zethanekiet hudspoey whigride Was caddedotind the p‘-l]Z‘UBi%QO@d the
8- (4- chl or g8 ruht as - §eﬁ8{réal 14~ PX&ue; phﬁ'i'd'réé&éuéeﬁéﬁp&f?@tﬁlmiﬁéﬂeétéﬁe

LITI) The tit redlntgesa magner as lpternediate

le co
XXXV, bute&?ﬂaflggrﬁhﬁeﬂcﬁl‘ér ubBRetithie cSomBPuRd p BrB: 322ArérapFopane.
M p. 81-84[err]C (ethanol).
8- (4-chl or gbyb yLRYSPELEN s [RL{'YS = e
(Intermediate XLIV)

4 ml of 2-chloroethyl isocyanate were added, under stirring at

ambient temperature, to a solution of 3.9 g of 8-amino-3-methyl-
-4-oxo-2-phenyl-4H-1-benzopyran in 52 ml of anhydrous
dimethylformamide. Stirring was continued at 70°C for 5 hours.
Water was added to the reaction mixture, which was then
extracted with ethyl acetate. The organic phase was evaporated
to dryness in vacuo. The residue was suspended in diethyl ether
under stirring. The title product was then filtered off and
recrystallized from methanol. Yield 3.74 g, m.p. 213-214°C.

-phenyl-4H-~1~-benzopyran (Intermediate XLV)
1.6 ml of 2.5N butyllithium in hexane was added dropwise at

-20°C to a solution of 1.53 g of 2-{2-(1,3-dioxanyl)]-ethyl
trlphenylphosphonlum bromide in 10 ml of anhydrous

tetrahydrofuran. The nixture was stirred for 20 minutes at
-20°C. A solution of 0.8 g of 8-formyl-3-methyl-4-oxo-2-phenyl-
-4H-1—bénzopyran in 11 ml of anhydrous tetrahydrofuran was
dropped into the mixture, which was then warmed to 0°C over a
period of 90 minutes and then to ambient temperature over a
period of 30 minutes. The reaction was quenched by addition of
methanol. The solvents were evaporated off in vacuo and the
residue was purified by flash chromatography on silica gel,
eluting with ethyl acetate:petroleum ether 3:7, to give the
title compound, as a mixture of diastereoispmers E and Z, m.p.



-benzopyran (I nternmediate LIV) The title conpound was prepared in the sane
manner as Internediate XXVI, but using Internediate LIIIl instead of

I nt er medi at e XXI . A sanpl e, crystallized from

cycl ohexane: benzene 0.5:1, nelted at 124-125[err]C.

8- car boxy- 4- oxo- 3- phenyl - 4H 1- benzopyr aiggd nternedi ate LV) A sol ution of
38.22 g of silver nitrate in 75 mM of water was added dropw se, under

;t}”i nlg’ 4%@33059%‘%1m01@4|f122ear&ﬂibt i €He 28wb g.s@fmers wa_tsb 3etl;,er1&inzd by
-fornyl - 4- 0xo- 3- phenyl - - henzopyran (prepared_as.described by t assi
et al ., EuNMR) SBEER FOSroRY -a"%hf'-’ﬁs &F.ﬁ, 92\0,%-%93 P%gég)') in 150 M of 85%
et hanol and 450 m of dinethylformam de. Then, a solution of 32.67 g of 85%
pot assi um ro&% rk61,95 m of water was added dropw se under stirring at
15-20[err] C° er "additional stirring at roomtenperature, the
reacti on nBxlmBe 2nwd®:f iU, e Gy iFy PoFdtilon 5t o whenhbenzopygan\adngi di fi ed
wi th 37% hydpaghlgordn;, aptd eerlesi h¥bRet ikt bHl ot dupd &5t Okn&@b8hzopyran and
Filtration by suction and washing with water to neutrality gave tﬁe title
compound as a cr ud®RSWduEPIMi s was suspended in 150 nl of ethyl acetate
and stirreg.ei th 444ty 10f, ®13-0H aEdithe Eydsegetr)car bonate until clear

| ayers wer bt ai n e Aq lL.ayer hed with 75 m of ethyl
-84- acet a’g%éfa thene(%é-'de 1}& ﬁcﬁfﬁ () %yﬁf%o%gh\%%ﬁri c acid, filtered and
dried at 66-@5[err](@t,0 1§ ,v&FIETHELH) off thiee B iislomezdnpound, nelting at
(215) 218[erig] C. - /ASanpy € pi1iofilcl IdeZ @ ef 70 ol, had the sane

mel ting point. 8-chlorocarbonyl-4-0xo-3-phenyl-4H I benzopyran
(I nternedi 4-&-14y7) (m, 1H, OCHO)

3.6-4.2 (m, 4H, OCH30 of the dioxane ring)
2.4-2.7 (m, 2H, CHCH3CH)
1.9-2.3 (m, 5H, CH3 and CH; in position 5 of the dioxane ring)

-benzopyran (Intermediate XLVTI)
A mixture of 0.2 g of 10% palladium-on-carbon catalyst and of 1
g of Intermediate XLV in 24 ml of methanol was hydrogenated in a

Parr apparatus at ambient temperature with a hydrogen pressure
of 1.5 atmospheres. After the theoretical hydrogen consumption,
the catalyst was filtered off and the solvent was removed by
evaporation in vacuo. The residue was crystallized from
cycloheXane to give the title compound, m.p. 118-119.5°C.

8-carboxymethyl-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran

(Intermediate XI.VIT) _
4.5 g of potassium permanganate was added, portionwise over a
period of 1% hours under stirring at 0-10°C, to a mixture of
2.76 g of 8-allyl-3-methyl-4-oxo-2-phenyl-4H~-1l-benzopyran (P. Da
Re, US 3350411), 0.17 g of Aliguat 336, 1.12 ml of acetic acid,
56 ml of dichloromethane, 3.2 ml of sulphuric acid (d=1.84) and
60 ml of water. Stirring was continued at ambient temperature
for 5 hours. 3.4 g of sodium metabisulphite were added
portionwise at 0-5°C within 15 minutes. The organic layer was
separated, washed with water and extracted with 60 ml of 1N
aqu‘edus sodium hydroxide solution. The aqueous phase was
acidified by addition of dilute hydrochloric acid and extracted



A mxture of 15.97 g of Internediate LV and 15.6 m of thionyl chloride in
75 m of anhydrous toluene was stirred at 80-85 O[err]C for 4 hours.

After renoval of the solvent under vacuo, the residue was rinsed twice with
20 mM of toluene and evaporating to dryness in vacuo to give, after drying,
16 g of the title conpound nelting at £gz6) 138-140C which was used w t hout
further purification. Mp. (130) 138-140[err] C (tol uene).

8- (N- acet yirieh bethyll) at-etaite)l - 4Tha0 Iitﬂla:ylplﬁté beszma)shéa (Witlrervztes) e

Tat 1 bensShiFEn (e SiniReciR ot s EEsRete s 1Y, BEERY . SitveRtinn

and 0. 25 névmposerl:ghultpc Gyings(sd=iin Oﬁaqzuwas Sthe redsadue4@[asr rixeatiest with

monutes. o Jh rt’@&‘al d’iﬁ%e caREeGnd O s AT efhs! cﬁ \ﬁ‘ | 46&¢5 on
wi th water and iltere suction to ter was |ng mnt ter anh
dessi cat i oflltrabiont tPheH’fYQI é &)h%u%&eNl\ﬂRl‘%@CFPEPP]-‘n ber®dD. 1395p192°C
(bs, 1 (hde€ottr$i8p:; 8. 70 (m 2H CH in position 5 and 7 of the
benzopyran ring) 7.45-8.00 (m 6H, other aromatic CHs) 2.60 (s, 3H,
CHerr]CO 2.20 (s, 3H CHerr] in position 3 of the benzopyran ring)
2- (2- met hyg+ hiechbopabhteranido <ceethy + : apyran A

m xt ure of ' 7' J nnacetaldehydeadlethyl acetal 14 g of

2- (et hyl t ié a td Xk IP{ f anhydrous pota55|un1carbonate and 3.13 g
of tri capr‘yheret nytAmmmqmnocmdor iwhs | ronepanedof ianhyjt#eoussame manner as
di met hyl f o fRE-HEa1&8Ee SH," Gk Ahsing fAlcrifolonu r)fi th8opideOfiddtchd  of

period, the reaction m xture was cool.ed tq anpien erature, poured into
1 litre of aGEYLPYinghloride. The solid obtalned filtered from water and

dried, was rinsed with hot diethyl ether and collected by
suction to give the title compound. A sample, crystallized from
50% aqueous ethanol and washed with diethyl ether, mélted at
(153) 162-164°C. -

8-methylamino-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
(Intermediate XLIX)

A solution of 0.5 g of Intermediate XXIII in 1.5 ml of anhydrous
dimethylformamide was added dropwise under stirring, at -5°C, to
a suspension of 0.045 g of sodium hydride (80% in mineral oil).
After stirring at room temperature for 1 hour, 0.092 ml of
methyl iodide in 0.6 ml of anhydrous dimethylformamide was added
dropwise. Then the reaction mixture was stirred at 50°C for 1
hour, cooled to 20°C, poured into water, filtered by suction and
dried at 60°C for 3 hours to recover 0.6 g of
8- (N-methyltr1f1uoroacetam1do)—3-methyl-4-oxo— -phenyl-4H-1-

-benzopyran.

NMR (CDCljz, &)

8.15 . (dd, 1H, benzopyran CH in 5)

7.10-7.60 (m, 7H, other benzopyran and phenyl CHs)
3.30 (s, 3H, CH3-N)

2.10 (s, 3H, benzopyran CH3 in 3)

A mixture of 0.44 g of the above compound and 0.05 g of sodium
borohydride in 4 ml of ethanol and 1 ml of dimethylsulphoxide
was stirred at room temperature for l'hour, and then quenched
with an excess of 4 N hydrochloric acid. After removal of
ethanol by evaporation in vacuo, the residue was rinsed with



-85- extracted with diethyl ether. The organic | ayer was washed with water,

dried on anhydrous sodi um sul phate and evaporated to dryness in vacuo.

The oily resi due was purified by colum chronatography on silica gel

eluting with petrol eum ether:ethyl acetate 99:1. Evaporation in vacuo of

the collected fractions yielded 12.9-8g- of pure title conmpound. A

sanple was crystallized fromn-hexane and nelted at 50-52[err]C.

2- (2- et WAter ophBRBX Witit e3¥| sodivm (Mydrmiiats aandLEX):gActeﬁt unehmfeﬂl(i)yﬁ g
I nter VI | n

of InterrnpsbedttelVl |théndrihhid S?é%é%' M%Qé%afor%? hours Thde fed on

anhydrous tetahydrofuran was_ stirred at 50[err organic
sol zent VR % e FEGdY™ Selkhak e ABA |W§P&¥@d'—edarféptﬁl§yaqa§ou@ reatuoe

was extrartedselid e"ebxllduécﬁiafﬂh &terﬁ%%%u Cfir'@ﬂl egtlt»i%ﬁglplaﬁggg;%v# Cba‘é?aéoeé
at e \'
i ving. 0. & (B8 YREPE L PR SUnBL 1 61R8 of ) ERSTEI R s used wi t hout

further purification. A sanpl e was cryst allized from cycl ohexane yi el di ng
the pure éiiﬁﬁhﬁ&j’m' . A A

8- (4- chlorouysu X ]
- (I nt er medy-sitieE digy | e conpound was prepared by the sane net hod as

Interrredlmieinaﬁ S Lwaagpfégsféadiﬁtenéléémé i tegéatﬂi%ﬂli% rri%,

8- et“ﬁixyay%ﬁﬁ%izﬁk eiedista Bt é#n%%?érmawm;-mewb-mwﬂm

et al was—piddqcﬂ.-rm-m-ebaszapyml entInSreed ﬁgglr ?eitmﬁrﬁgnl WitRN wlte?, 85rHF Of

gt gzletyl a"gé%ydro en%’y &%}%@% ]b?rép f' %t%m ﬂ'é(gc??%eﬁrf‘ﬂeRr@ngé‘red was

Med. Cherf‘ils%l"ﬂ-V ginleghy)l masdtatienand i vasihedt wabbl watkeydr ogere odili-qﬁm:tie

for 1.5 golution was dried on anhydrous sodium sulphate and evaporated
to dryness in vacuo to give the title compound. A sample,
purified by column chromatography on silica gel (eluting with
ethyl acetate:petroleum ether 4:6) ~and crystallized from
cyclohexane, melted at 136-137°C.

=(2-methoxyphenyl)-piperazine (Intermediate LI) _

A mixture of 6.73 g of N-hydroxyphthalimide, 3.73 g of sodium
acetate and 10 g of 1-(2-chloroethyl)-4-(2-methoxyphenyl)-
-piperazine in 100 ml of anhydrous dimethylsulphoxide was
stirred at 100°C for 4 hours. The reaction mixture was then
cooled to room temperature, poured into_ water and extracted with
ethyl acetate. The collected organic 1aYers were washed with 1N
sodium hydroxide, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo to give 7.58 g of the title
compound. A sample was crystallized from cyclohexane and found
to melt at (76) 80-83°C.

1-(2-aminooxyethyl) -4-(2-methoxyphenyl) -piperazine hvdrochloride
(Intermediate LII)

A solution of 6.59 g of Intermediate LI and 1.10 ml of 85%
hydrazine hydrate in 130 ml of 95% ethanol was refluxed for 4
hours. Ethanol was removed by ‘evaporation in wvacuo. The
residue was rinsed with water and then with an excess of 37%
hydrochloric acid and filtered. The acid aqueous solution was



hours, evaporating to dryness in vacuo and purifying the crude by colum
chr omat ogr aphy on silica gel (eluant ethyl acetate-petroleum
ether 8:2) - mp. 47[err]C (hexane)) in 98 m of ethyl fornate. The
reaction m xture went spontaneously to reflux for 20 mnutes; then it was
stirred at ambient tenperature for 4 haod3s -86- and the ethyl formate
was renoved hy evaporatiop to dryness .,in vacuo. The crude solid obtained
was rinsed®REen %Jrﬂ F1ERhardi &edighp nhygroxisie;) andanerrranigfogéith
chloride. thaoffoforme WaThe! idrgshid Laferx way &Piéd ndnesankydesushisodium

period it wa | ed t0 anbi ent tenperature and evaparated.to dryness J
Dacuo. The SPaeRdle” ant’ siRReEay ) TBopRVHeER AR B5PE Ry 518 505 ¢ The
el uting w thtdehytompeunde: et ragi eoilet herA 3sampdes: waso goneestéd ¢tof thiee
title conp e by [ s frogs C'é’ﬁfﬁiﬁf&? :
88-89[err] %% gccgrlboxyi-%io-éélaiﬁégﬁ%é%y%ﬁ'ﬁ(I nt er me |éﬁ§§§?§%n3§hr%°rc}f‘_ie
6N hydr ochR& iddcharemathantted TRe Sebyertovere sremgved by| gvaperatica |in
in 30 M okaduexagfdanthé hecrasll iead giieXt Wa8 cpstallized Hdrde! dumwarddr,
5 hours. The re:il:%gf n, mxture vva%IcooI ed tg %g‘glogm t enperature and
poured i nt §Y3H 9 E\Rzﬁ@r."o Bndy > By 80872896 5[ err]C, the title
conpound was filtered off under suction. Washing with wat er and di et hyl

pLher Yo 4oty RS GV o Rl 0 L8 bLEhen AT pdinad i iout
25:1, fil{dpdermeddaterHIdTI(|ized from acetic acid, nelted at
(2|5ﬁt gffn[e o g.’theQ L%iﬁ@i@“&‘oﬁp@ﬁﬁ& OXyad- MBiraphredaoXdr?- PIFEY| sdfe1- RARARRY " ¥

Intermediate XXXIV, but using 1-~-bromo-4-chlorobutane instead of

l1-bromo-3-chloropropane. M.p. 81-84°C (ethanol).

8~(4-chlorobutvlsulphinvyl)-3-methvl-4-oxo-2-phenyl-4H~1-

~benzopyran (Intermediate LIV)

The title compound was prepared in the same manner as
Intermediate XXVI, but using Intermediate LIII instead of
Intermediate XXI. A sample, crystallized from
cyclohexane:benzene 0.5:1, melted at 124-125°C.

- 8-carboxy-4-oxo-3-phenyl-4H-1-benzopyran

(Intermediate LV)

A solution of 38.22 g of silver nitrate in 75 ml of water was
added dropwise, under stirring, at 20~-25°C, to a solution of
22.5 g of 8-formyl-4-oxo-3-phenyl-4H-l-~-benzopyran (prepared as
described by G. Atassi et al., Eur. J. Med. Chem. - Chim. Ter.,
20, 393 (1985)) in 150 ml of 85% ethanol and 450 ml of
dimethylformamide. Then, a solution of 32.67 g of 85% potassium
hydroxide in 195 ml of water was added dropwise under stirring
at 15~-20°C. After additional stirring at room temperature,
the reaction mixture was filtered by suction; the mother liquor
was acidified with 37% hydrochloric acid and diluted with 1.2
litres of water. Filtration by suction and washing with water
to neutrality gave the title compound as a crude product. This
was suspended in 150 ml of ethyl acetate and stirred with 444 ml
of 0.3 M sodium hydrogen carbonate until clear layers vwere
obtained. The aqueous layer was washed with 75 ml of ethyl



A mxture of 1.5 g of 8-carboxy-6-net hoxy- 3-net hyl - 4- oxo-

- 2-phenyl - 4H 1- benzopyran (prepared as described in JP 61-15880) and 28 m
of 57% hydroiodic acid in 47 m of acetic acid was stirred at reflux.for 18
hours. The reaction m xture was cooled to anbient tenperature and _
poured into water; 1N sodium hydroxid4e was added to adjust the pHto 4
to 5. 2 g_of sgdiu thIOSU hat e _was added and_stirring was _continued

for 15 m AGEEETE,A a‘b%‘i“r%dmtbhe”&r Jeedrochloniamaetd, wiéltered
filtered anéif dnjmiﬂeratswn-lamc ané glr\]l@dsﬁg)lt. ﬁﬂdt | BF thé'\/{i:eﬁg%uggdgo?l a,
hyd d e e acet a

tg Lﬁf& Sy ag§n§a3§7£¥%$h gﬂPwe |ﬁam$h8 tﬁﬁ tadidaey Herm cstharedd

under suchadnthedsamei neiténg pbmhﬂ. 1.12 g of the titIe conpound, used

wi thout further purification and nelting at 279-281[err]C after
crystalllzatlon fron15096ethano| -87-

2- hydr oxy85chiergcarbonyil ndvos 4 engopyEan LXIV) 97.1 g of

2- hydroxyiﬁngéggeaﬂgtebgvzglc aC|d prepared as descrlbed in Bdltdl gjg
119 (1974 e add | n1nu o 50Q.m of _sul phuric aci 1.
stlrﬁed a m2§FBFF] Aﬁ%éﬁ EgeﬁpegFaBS%HmiﬂQQ:%ﬁmﬁi%%d° obhipnyl
sul phuri cchtodide= in84b ells @ﬂd&ﬂhyﬂréﬁsntbuhggedeﬁE%flﬂﬁbégﬁﬁwfo 85t°c
t enper at ugg,.of, t acti X t wegn a e mxture
was stir rgg at” ‘?@Tfegr] C )?f(;t% &%%Vﬁ‘ion ihen s %,%n]t PQ Tt (facyfor i blae
it was cabiesbdueywpsurdased dwigs Witk 20 210 dfy tdlmnsrmddl eeapaﬂaﬁﬂﬁgm
of water, t§t HE%@sfsorlriLovgbgHt o) %e f'@éfd str& f@egt e R RERS
after washin wat e at’ 5

Cryst al | | SHPPOINYf Ieﬂf‘sl%| .acrfr(éﬁh%) 5@%5%%@ ‘yln:aq:medfagsl gsgdof withoet

conpound fetthey pariBcd €68 K. pUsed3n) t D9EL1hBBENGECPHERE) CatiON. A
sanple was recrystallized

8—(N-acetylcarbamoyl)-3-methxl-4-oxo-z-ghenyl-4H—1-benzopzran
(Intermediate LVIT)

A’ mixture of 3.5 of 8-carbamoyl-3-methyl-4-oxo-2-phenyl-
-4H-1-benzopyran (described in JP 61-238783), 4.8 ml of acetic
anhydride and 0.25 ml of sulphuric acid (d=1.098) was stirred at
140°C for 3 minutes. The reaction was cooled to ambient
temperature, diluted with water and filtered by suction to give,
after washing with water and dessication, 3.88g of the title

compound
NMR (CDCl3, §)
10.50 (bs, 1H, imidic NH)

8.35-8.70 (m, 2H, CH in position 5 and 7 of the benzopyran ring)
7.45-8.00 (m, 6H, other aromatic CHs)

2.60 (s, 3H, CH3CO)

2.20 (s, 3H, CH3 in position 3 of the benzopyran ring)

2-(2-methylthiophenoxy)-acetaldehyde diethyl acetal
(Intermediate LVIII)

A mixture of 15.2 ml of 97% 2-bromoacetaldehyde diethyl acetal,
14 g of 2-(methylthio)-phenol, 13.7 g of anhydrous potassium
carbonate and 3.13 g of tricaprylmethylammonium chloride in 140
ml of anhydrous dimethylformamide was stirred at 95°C for 38
hours. At the end of this period, the reaction mixture was
cooled to ambient temperature, poured into 1 litre of water and



from 50% et hanol and nelted at 189-191[err]C et hyl

2- hydr oxy-5-nitro-3-propionyl -benzoate (Internediate LXV) A solution of
93.3 g of Internediate LXIV and 25 m of sul phuric acid (d=1.84) in 490 m
of ethanol was refluxed for 17 hours. After cooling to anbient tenperature,
47.7 g of sodium carbonate was added8porti onwi se and t he et hanol was
evaporated off in vacuo. The residue was rinsed with 1.2 |litres of water,

made al ke@¥Eeaghed wikhngdiethybdethery dFgi ergamic stavyer wasrwashed nuith .

37% hydr gl é¥ | Cazdled vas adghenly diouid)i 8odYERCHIIPhAte aghd'SeviapRriditdd €o
F|Itrat|o)6%|lelded 85.4 of the title compaqund used w t hout fUurther

puri fi catOMSSH pinysvesper e Ridynp & Us eS| Rurf et cYr rgpfumn
et hanol athromdtegraphybern7/$§E11¢& gel eluting with petroleum ether:ethyl

8-eth th - .
(1t or medtereas, S5 V3. Nl SaBle e, el YRR ragrions
benzoyl drietderd aha 85. g gaff smlt,ﬂ'QImbhhk%ate %eBpoundred 2at SEWe r |as
(bath te:@%ﬁﬂfizé@rfgoﬂoﬂf-ﬁex;ﬂé PR3 INeTHE4 A€ VG§-spebed tO

60-70[ err] 700 of 50% et hanol was added and the resulting nixture
was stirred again at 50[err]C for 30 mnutes. 60 m of 35% sodi um hydr oxi de

was added-at2-hethiyE hEerfedifoé LIEP above
15[err] C_ Filtration W|th5

y | on, £ 0 wed % et hanal d
wator af for BAFERY, &waﬁ Rcd ot “rnieetateo vids e "iF b B B
passage diydmbechboxic orm:u@r a.phy85)n i | ofa zgﬂiydai'cms ngetrahydwotﬂmran was

dichloro %ﬁgg okRY Qer grfgg?:]ﬁg edpe? &

di chl oro% ane an(tfflgﬁa ﬁ I C oro@t hane %‘?%ﬁ ace?v%lé 9525 then
Evapor at i ¥2ReYed adyo %VaPﬂéaﬁbPﬂeé-tnedV#‘F%i i 8ng déhﬁa fgueous| & eﬁirﬂp’eﬁmﬂas
“h'Ch extracted with ethyl acetate. The organic layer was washed with

water, dried on anhydrous sodium sulphate and evaporated to
dryness in vacuo giving 9.5 g of the title compound as a solid
which was used without further purification. A sample was
crystallized from cyclohexane yielding the pure title compound,
m.p. 102-104°C.

8-(4~-chlorobutylsulphonyl)-3-methyl-4-oxo-2-phenyl-4H-1~
—benzopyvran (Intermediate LX)

The title compound was prepared by the same method as
Intermediate XXV, but using Intermediate LIII instead of
Intermediate XXI. It was crystallized from diisopropyl ether
and melted at 112-115°C.

8-ethoxycarbonyl-4-oxo-4H-1-benzopyran (Intermediate LXI)

4.35 g of sodium metal was added in pieces at ambient
temperature to a solution of 9.85 g of ethyl 3-acetyl-2-hydroxy
benzoate (synthesized from 3-acetyl-2-hydroxybenzoic acid
(prepared as described in R.E. Ford, J. Med. Chem., 29, 538
(1986)) refluxing in 6N ethanolic hydrogen chloride for 1.5
hours, evaporating to dryness in vacuo and purifying the crude
by column chromatography on silica gel (eluant ethyl
acetate-petroleum ether 8:2) - m.p. 47°C (hexane)) in 98 ml of
ethyl formate. _

The reaction mixture went spontaneously to reflux for 20
minutes; then it was stirred at ambient temperature for 4 hours



was washed with 140 m of ethanol. Yield 43 g, mp. 132-133[err]C

(et hanol ). 8-carboxy-3-nethyl -6-nitro-4-o0xo-2-phenyl -4H 1- benzopyr an
(Internmediate LXVII) A mxture of 15.9 g of Internediate LXVI and 48 m of
IN sodi um hydroxide in 320 ml of ethanol was stirred at reflux for 30

m nutes. The organic solvent was renpw86-by evaporation in vacuo and the
resul ting suspension was diluted with 200 ml of water and made acidic w_th
37% hydr oahdothe g£thyl Fifammate wasxenevetgoyi enappsahipnetpedrynesgedn

11.1 g of v%@ﬁot't'#ﬁec%%@é”d 15%ob 4 inéd>Yas 28en38al Y1 1200 nused
w t hout urther purification. After g{ PBfil zation
h
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vacuo and sﬁé#ﬁf Eiﬂ&dwﬁtﬁé? 8%??? aEbEE%eQ QRanéhher 3:7 to

161-162[ er out furt i cation. sa e was crystallized
from Lol uéid %edgAge Bna o gnoTrihe n&lﬁéienf‘°mp°und° A Sample crystallized

8- car boxy-f{one @%&bﬁmmﬂe‘l‘ﬁe@x%ﬂth@D)‘b 4H 1- benzopyran (I nternedi ate
LXI X) 216 m of "a 0. 3M sol uti on of potassium pernmanganate in water was
added dropwi se over 40 m nutes to a mxture of 7.94 g of :

8-fornyl -8 ~enzdpytrany |(IThHetmeckiade IXII)pr epared as

descri bed Y Op L ‘ | 0 f 45
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di t hi onite was
mixture was cooled to ambient temperature and poured into 200

ml of water. After 12 hours at O to 5°C, the title compound was
filtered off under suction. Washing with water and diethyl

" ether yielded, after desiccation, 2.8 g of the title compound,
used without further purification. A sample washed with boiling
acetonitrile:methanol 25:1, filtered and crystallized from
acetic acid, melted at 253-254°C.

(Intermediate LXTIT)

A mixture of 1.5 g of 8-carboxy-6-methoxy-3-methyl-4-oxo-

-2-phenyl-4H-1-benzopyran . (prepared as described in JP 61-15880)
and 28 ml of 57% hydroiodic acid in 47 ml of acetic acid was
stirred at reflux for 18 hours. The reaction mixture was cooled
to ambient temperature and poured into water; 1N sodium
hydroxide was added to adjust the pH to 4 to 5. 2 g of sodium
thiosulphate was added and stirring was continued for 15
minutes. After this period, the crude title compound was
filtered off under suction and dissolved in 0.5M sodium
hydroxide; the basic solution was washed with ethyl acetate and
acidified to pH 1 by adding 37% hydrochloric acid. The title
compound was collected under suction and desiccated. Yield: 1.12
g of the title compound, used without further purification and
melting at 279-281°C after crystallization from 50% ethanol.



-89- dropped slowy therein. The mxture was extracted with ethyl acetate.

The organic | ayer was washed four tines with 160 m of 0.5N sodium

hydr oxi de; the coll ected basic aqueous | ayers were washed with diethyl

et her and nade acidic with 37% hydrochloric acid. The title conpound

precipitated. It was filtered off and «&&hed with water, yielding after

desiccation 3.3 g, used for further reactrons vmthout further purrfrcatron
g Nnin en LY
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anbi ent teanraddeé figy QOh@mmmteshmalntanneng\Mhethénmmﬁqahwmmdoﬂrmher

d g
vacuo an I | euerg:ﬁ]mgw%&f Do ey 4.0 n@&grﬁmw wild 148 48la

el uting WI er:et acetate vaporation 1 n vacuo to

dryness ofek h'el%%ﬁil geredry r%@‘iﬂ'eﬂv@'@l eBle@inukes. ofAﬂt{ﬁ,r ti thiscopepdedd d&
on oil. NMRspeaitivasly 690%5 ( EREb ar Mixthid 10f 72 0 &%k § of( Merlidhed ice

oot or r Bt 408 m1 qr (waper o Biiaved 'A% b Wingked Gna , giilerdd to

8- et hoxy c ayilven yihe3 tﬂml”qleaﬂnpom&, (alfttesr fwaghimetwitilplvatdy -and drying at

-4 1- benzopyd ag ! ngerm&tedr%t)allization of this solid from  50%
ethanol yielded 91.5 g of title compound melting at 186-189°C,
used without further purification. A sample was recrystallized
from 50% ethanol and melted at 189-191°C. '

ethyl 2-hydroxy-S5-nitro-3-propionyl-benzoate (Intermediate LXV

A solution of 93.3 g of Intermediate LXIV and 25 ml of sulphuric
acid (d=1.84) in 490 ml of ethanol was refluxed for 17 hours.
After cooling to ambient temperature, 47.7 g of sodium carbonate

was added portionwise and the ethanol was evaporated off in
vacuo. The residue was rinsed with 1.2 litres of water, made
alkaline by - adding 37% sodium hydroxide and stirred for 15
minutes. 37% hydrochloric acid was added to this suspension to
adjust the pH to 6. Filtration yielded 85.4 g of the title
compound used without further purification (m.p. 75-77°C). A
sample was crystallized twice from ethanol and melted at
76-77°C.

(Intermediate LXVI)

A mixture of 48.1 g of Intermediate LXV, 63 ml of benzoyl
chloride and 85.6 g of sodium benzoate was stirred at 180°C
(bath temperature) for 8 hours. The pasty mixture was cooled to
60-70°C; 700 ml of 50% ethanol was added and the resulting
mixture was stirred again at 50°C for 30 minutes. 60 ml of 35%
sodium hydroxide was added at 5°C, ensuring that the temperature

did not rise above 15°C. Filtration by suction, followed by
washing with 50% ethanol and water afforded a crude product,



A mxture of 6.96 g of Internediate LXX and 2.58 g of potassiumt-butoxide
in 35 M of pyridine was stirred at 100[err]C for 2 hours. After this
period, the reaction mxture was cool ed to anbi ent tenperature, poured into
a solution of 50 m of acetic acid in 600 mM of water and extracted with
ethyl acetate. The organic | ayer was wa88&ed with 10% hydrochloric acid and
with water, dried - on anhydrous sodi um sul phate and evaporated to dryness
in vacuo which gvae pgrdfied by dpubjke passage?- epdc@dumn chigomatography

- 3- et hoxy Gy baiyl dea?- Ej‘étlhﬂelﬁtif}gt ré {4401 QaRhhy! thf‘éli’ic)ro &rﬂ’é 1 Ong-
A solution of the ¢ Qun epared and 2.2 of _37% hydrochl ori ¢
aci d in 3thehf gglaﬁaé?edacét Pc ‘g% ? as EPFPré’ﬂl‘%ﬁ @b@{"%? prethang apd

hours. Af tﬂna:bb} | ngthodatfhueﬂbméenanéaéﬂhgl abetatst 95e SuwaEvEporeation oin

630 m of {,acet The or | C

| ayer was \]I%& %806 ,{-‘%&’ ?jfjrgé‘%g %%{%qu%%%o%%ﬁ geul %‘&?%o ‘g WS

evapor at edva® wWagheds withy a4l . thefcrat@@nNels glike ¥d edi3 bg,cm e 132-133°C

chr omat ogr ilica gel eluting with petrol eumether:ethyl acetate
A p!

85: 15. Evaporation 1n vacuo to dryness yielded 2.95 g of the title
compound, nelting at 111-113 [err]C after crystallization from

cycl ohexang-c#r Ymét 1thnﬂtﬁdo420gc9—z-rgﬁéqu; M@?@w ftan

-4H 1- benz ran nt rr’rE £ LXXI'T) A mxture of 2.95 g o er nedi at e
LXXI and = LRYELY, oxi de” nonohydrate in 12.5 M of nethanol and
12.5 nm ofAtnix'abyelrofuﬂ&nchntoef Tintgrhediatie IXVIr amd 48 ink cof alN asbd buh
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1N hydrochl-oric acrd wat er d ere suct1on
2. 47 g of mirutes) eTb%npthIGS%‘dlv\ﬁlmdiﬂs removed by evaporatlon m vacuo

and the resulting suspension was diluted with 200 ml of water
and made acidic with 37% hydrochloric acid. Filtration and
washing with diethyl ether yielded 11.1 g of the title compound
melting at (258) 286-292°C and used without further
purification. After crystallization from dimethylformamide:water
6:4 the title compound exhibited the same melting point.

(Intermediate LXVIIT)

A mixture of 6.2 g of Intermediate LXVII, 5.2 ml of thionyl
chloride and 0.1 ml of anhydrous dimethylformamide in 60 ml of
toluene was stirred at 90°C for 2 hours. Evaporation to dryness
in vacuo and desiccation yielded 6.5 g of the title compound,
m.p. 161-162°C, used without further purification. A sample was

crystallized from toluene and had the same melting point.

8-carboxy-7-meth -=3-methyl~4-oxo-2-phenyl-4H-1-benzopyr
(Intermediate LXIX) '

216 ml1 of a 0.3M solution of potassium permanganate in water was
added dropwise over 40 minutes to a mixture of 7.94 g of
8-formyl-7-methoxy-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran
(prepared as described in Da Re et al., J.Org.Chem., 25, 1097,
1960) and 54 ml of 5% sodium dihydrogen phosphate in 162 ml of
t-butanol, stirred at 75°C. After a further 2% hours stirring
at the same temperature, the reaction mixtui:'e was cooled to
ambient temperature and 81 ml of 1M sodium dithionite was



further purification. A sanple was crystallized from 60% et hanol and nelted
at 253-254[err] C. 8-ethoxycarbonyl -2-(4-benzoyl phenyl) - 3- net hyl - 4- oxo-

-4H 1- benzopyran (Internediate LXXI11) The title conpound was synt hesi zed
followi ng the procedure of Internmediate LXX and LXXI in the established
order but starting from 4- benzoylbenzoy? chloride, instead of

4-trifl d d d
12" di ol or SRR an ELVAS SHEH A CRRE, it e’ SxEPRBOUE” ity st
4- di met hyl agetagss+ iThee omreml kﬂyem iwsshywashed. four ctines withl 16®rmlwt

the residuyg, %@55 dith! & d %x&ﬁk“m%HH"éET&éEEé@hﬁaQﬂcs edue!1 éﬁé'ﬁbr

wth dlchloronet ane: et acetate 9:1. Eva oration I n vacuo to dryness

the col | edfashed fyih | d?ﬂse thel Rithemang tl! e ApiE wildy Wt qu'femqrew
purificatiggiqaA @nglt&tl\éﬁ%on@dxﬁfda|ﬂﬁdﬁb1ﬁdﬁﬂ cye! hexFigtered ot taeh

t 125-136 b 4-b | ph I

i313 net hyl ‘g?e%};% %Beﬁ'?a‘ﬁﬁ'a# lﬁwﬁ?ﬁ éﬁ}%égxggt sgryse)gdor}ﬁﬁﬂ'ndf%s
prepared|furthesaneaunnpasaunﬁhuuhrﬁW&hherLﬁﬂﬁiﬂiﬂatﬁqntang fmedroing at
| nt d | t I fied b
dlnsgrz)lrﬁ Ingiﬁéigcqr u%eéﬁé%%%%%%%xﬁwﬁghéﬁ%@ eu;::]uiegus ?/ayer

with ethyl acetate and preC|p|tat|ng the pure t|tIe conpound by addition of

37% hydr ochiy f | Lrenssaedd
mel ted at -proplony -benzoat e

(I ntermedi . , e conmpound was prepared by the procedure
descri bed iorsolutlon of 6.7 g of 4-trifluoromethylbenzoyl chloride

(prepared from the corresponding benzoic acid and thionyl
chloride in benzene at reflux and used without purification) in
50 ml of chloroform was added dropwise to a solution of 7.13 g
of ethyl 2-hydroxy-3-propionyl-benzoate and 4.9 ml of
triethylamine in 50 ml of chloroform. The mixture was stirred
at ambient temperature for 2 hours; the solvent was then
evaporated off in vacuo and the residue was purified by column
chromatography on silica gel eluting with petroleum ether:ethyl
acetate 85:15. Evaporation in vacuo to dryness of the collected
fractions yielded 7.4 g of the title compound as on oil.

NMR spectrum at 60 MHz (CDCljz, §)

7.6-8.5 (m, 6H, aromatic CHs)

4-p enoxy-enzoy oxyl-

7.5 (t, 1H, phenol ring, CH in 5)
4.2 (q, 2H, COOCH,)

2.9 (q, 2H, COCH,)

1-1.3 (2t ,6H, 2xCH3)

8—etnogxcarbonxl-3¥me§hxl-4—oxo-2—(4—tfifluoromgthylphenxl)-
-4H-1-benzopyran (Intermediate ILXXT)

A mixture of 6.96 g of Intermediate LXX and 2.58 g of potassium
t-butoxide in 35 ml of pyridine was stirred at 100°C for 2
hours. After this period, the reaction mixture was cooled to
ambient temperature, poured into a solution of 50 ml of acetic
acid in 600 ml of water and extracted with ethyl acetate. The
organic layer was washed with 10% hydrochloric acid and with
water, dried on anhydrous sodium sulphate and evaporated to
dryness in vacuo to give 6.9 g of 1-(2-hydroxy-



Internedi ate LXX, but starting from 4-phenoxybenzoyl chloride instead of
4-trifluoronet hyl benzoyl chloride. Evaporation of the solvent yielded the
pure title conmpound. NWMR spectrumat 200 MHz (CDCl [err], [err]) 8.17

(dd, 3H, phenyl CHs in position ortho to the carboxylate groups) 7.92

(dd, 1H, phenyl CH in position ortho t©®%he Co group) 7. 38 7.48 (m 3H,
phenyl CHs in position meta to the carbo | at e rous (d, 1H,
CH in positd (ﬂ*%g)%rfcatrﬁga FAPETRGY ‘(%'trﬂ thZﬂ:’r1""’(?(‘Welr)'CHs of the

phenoxy r |-r]g)3-4:r2:li)anedlone (@A Sbllu€iperofOché. 2dmpound thus Prepdded @ndO)
1.05-1. 20
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(I nter nedivase $td&tred Tht ti 1Pe°Cofimauntt wasupsepfder ncodikbing meonanidents
Internedi glggdeX gt Shar h':.%u’fréo'@éé‘ Oﬁé&i?éﬁ aigtgwjmstﬁfagfoflm sodiym

I nt er medi at e "LXX. r'ifrcation was um c romatogra&)‘hy on silica g

el uti ng whydnaxids efmﬁ eeKErastad| W&G@t &thw: spc bR orgaadgo layer
yi el ded t RgasPUdstdd | Ri€RMRakEE, raraed98nil dﬂ'&is sodfdm sulphate and

8- car boxy-3-net hyl -4 henoxyphe 1 ben opyran (Interne te
Do 1y SieNa RS s SRR T THEQ A it AERA8S VAP ol MG LA GE DY
LXXI'l, buolwirar chrpmaftogmaghyt emedsa.ﬂ.e.caLxgla’ll. elmtlsm;adw:.tﬁ petroleum

I nt er medi %Mthﬂ P-actite! 8% 1lsC: Evaporation in vacuo to dryness

yielded 2.95 g of the title compound, melting at 111-113 °C
after crystallization from cyclohexane.

8-carboxy-3-methyl-4-oxo-2-(4-trifluorometh henvyl) -
—-4H-1-benzopyran ntermediate LXXII

A mixture of 2.95 g of Intermediate LXXI and 0.43 g of lithium
hydroxide monohydrate in 12.5 ml of methanol and 12.5 ml of
tetrahydrofuran containing 8 ml of water was stirred at ambient
temperature for 1% hours. The mixture was poured into a solution
of 30 ml of 1N hydrochloric acid in 300 ml of water and filtered
by suction to give 2.47 g of the title compound used without
further purification. A sample was crystallized from 60% ethanol
and melted at 253-254°C.

g8—ethoxycarbonyl-2-(4~benzoylphenyl)-3-methyl~-4-oxo-
-4H-1-benzopyran (Intermediate LXXITII)

The title compound was synthesized following the procedure of
Intermediate LXX and LXXI in the established order but starting
from 4-benzoylbenzoyl chloride, instead of 4-trifluoromethyl-
~-benzoyl chloride and reacting this compound in 1,2-dicloro-
-ethane instead of chloroform and in the presencé of
4-dimethylaminopyridine instead of triethylamine. After the
usual workup, the residue was purified by column chromatography
on silica gel eluting with dichloromethane:ethyl acetate 9:1.
Evaporation in vacuo to dryness of the collected fractions
yielded the title compound used without further 'purification. A
sample was crystallized from cyclohexane and melted at
125-136°C (dec.).



8- car boxy-2-(t-butyl)-3-nethyl -4-o0xo0-4H 1- benzopyran (Internmediate LXXVIII)
6 mM of pivaloyl chloride was added dropwi se into a stirred solution of 8.9
g of ethyl 2-hydroxy-3-propionyl-benzoate in 20 m of anhydrous pyri dine.
The reaction mxture was stirred at 80[err]C for 6 hours, cooled at amnbi ent
t enperature and poured into a m xture ©v¥1200 g of crushed ice and 30 ml of
1ON hydrochl oric aC|d After extractlon mnth d|ethyI et her, the organi c
phase was ‘t'.:_::x_-.'a. ) G TN b & F3 Ve ) YO 4L p an
evaporatequggégﬂgggggL__lggggp, yleldlng 11 4 g of crude ethyl
2- plvaloyuﬁg% -fgg I onyl - ben oate 2.4 g of 1his coppound_were dissolved
in 4 M ofihhyh F‘BF’HE an®2f gaﬁe%ffﬁﬁéirolc% pbt8ssFATe: - MABETde s
added. Thdnmnie&iﬂten IXXEER huts steattelchd dirchb Iritammimté.(m{}erlj Gn<tosdded

of 10N nych ool ar Rl el LPRLT O, (A ol 09 PR £ AU Side T

phase was Qwfhegoditm phydsoxideed deFbas Wm smw ewith ethyl

evapor at e%é@taﬁfd%&f ﬁbfbé’ﬁ?i&tﬂid'ﬂ% ourd) Ot 1d Whngddd by addition of
2- hydr oxy-3 -benzoat e, which was used mnthout

(2 Blvalﬁéggro |oq¥ -

purificat |:b7n hygrec ig L1 g ofsac‘?&lecoW‘BSurﬁFiﬁﬁﬁup‘r%r &g oReracetic
heat ed at a]:f)ﬂiaﬁd Qré Dted Sathi Re®ms26d 1y di ssolution in a mxture
containing 15 nm of acetic acid and 1.5 m of 37% hydrochloric acid. After
cooling to anblent tenperature the ntxture was poured into 100 nl of
wat er and ety phe y -hdematyves washed with
5% aqueous fﬁ@&%&%@gﬁﬁm@ rbonate follomed by wat er, dried on anhydrous
sodi um ted in vacuo, yielding 1. 6 g of crude
8- et hoxyc&¥hpnyithe (coppopny was mxenared dRvy- nhelpb'@ﬁv@éweardesprst@%ff%e
ﬁbgve ezt ernwﬁtltéhwm vg&x' n &&%tﬁi‘tﬁﬁbﬂ%’ﬁim 3-phefib unee@lurenlonde
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solvent yielded the pure title compound.

NMR spectrum at 200 MHz (CDClj, &)

8.17 (dd, 3H, phenyl CHs in position ortho to the
carboxylate groups)

7.92 (dd, 1H, phenyl CH in position ortho to the CO
group)

7.38-7.48 (m, 3H, phenyl CHs in position meta to the
carboxylate groups)

7.25 (d, 1H, CH in position 4 of the phenoxy ring)
7.05; 7.10 (2d, 4H, other CHs of the phenoxy ring)

4.25 (g, 2H, CH3y0)

2.90 (g, 2H, CH,CO)

1.05-1.20 (m, 6H, 2xCHj)

8—etgogxcarbonzl—B-meth11-4-oxo-2-(4-phenogzphenyl)-4H-1-
-benzopyran (Intermediate LXXVI)

The title compound was prepared in the same manner as
Intermediate LXXI, but starting from Intermediate LXXV instead
of Intermediate LXX. Purification was by column chromatography
on silica gel eluting with petroleum ether:ethyl acetate 6:4.
Evaporation in vacuo yielded the pure title compound, m.p.
98-100°C.



tenperature, the reaction mxture was diluted with 100 m of -93- water
and extracted with ethyl acetate. The aqueous |ayer was acidified wth 3N
hydrochl oric acid. The precipitate was coll ected by suction, washed with
wat er and crystallized fromethanol, yielding 0.8 g of the title conpound,
melting at 225-228[err]C. -92-

8- car boxy- 2- cyclohex I-3 neth I-4 0X0- 4FL1 benzo-yrag (Internedlate LXXIX)

descri bed ipﬁtém edﬂgdéaLm(VMI I I, but st arting from

cycl ohexyl carboxylic acid chlorjde i stea i val o chlorid

other m nofbupr FEPERERE eir pabtelued; 1n iy Behe Hannel s fnfofmdhiate
2-cycl ohexyxxmbonbhbxysﬁaptclpgon;ftmhenzma:tmm Al LRXVERf t eriBstead s of

stirring i t..te [ t& and transposed to et hyl
2- hydr oxy- g“? Hc‘%% exy carglgngl' £r'J!?ﬁgar%imiiéloﬁyl) benzoate upon heating with
potassiumt-butoxide for 2[err] hour s at 100 err] C Cycli zation

to  8-et hgxysppORPYL= (t2phiel PReXNbt 4b¥kodanx9=-REndoBREAPY ! AN WasS
carried out Yo heaiing in a mxture of acetic and hydrochloric acids at
100[err]C E-I—H*drolysis to the title conpound was

perfornmed 6nml0 6f ngliss lalylanbhiotidemarsat added Thiirdpuise conpourd seiteédd
at 224[err [

ter crygtallizgti fyom.40% et hapol . . - :
B et hoxycarBbRGEon. 68 BB, @) W it SAvEe kP tbrontonyt-bentestain 29
LXXX) A mimlur efofarhiyRinpusf pyeidimel aThe X€eardibn3 mgxifureniwas ossirred at
pot assi um gqbgt Obees dﬂoﬁrE1 BSoi‘Q&yQEOHﬁb%ﬁtd{:%ﬁ %ﬁtﬁ%bréﬁﬂ pbuPlaeints
for 15 minutes, cooled to anbient erature an Eure
a mixture of 200 g of crushed ice and 30 ml of 10N hydrochloric
acid. After @extraction with diethyl ether, the organic phase
was washed with brine, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo, yielding 11.4 g of crude ethyl
2-pivaloyloxy-3-propionyl-benzoate.

2.4 g of this compound were dissolved in 4 ml of anhydrous
pyridine and 1 g of anhydrous potassium t-butoxide was added.
The resultant mixture was heated for 15 minutes at 100°C, cooled
to ambient temperature and poured into 50 g of iced water
containing 8 ml of 10N hydrochloric acid. After extraction with
diethyl ether, the organic phase was washed with brine, dried on
anhydrous sodium sulphate and evaporated to dryness in vacuo,
giving 2.1 g of crude ethyl 2-hydroxy-3-(2-pivaloylpropionyl)-
-benzoate, which was used without purification in the next step.
2 g of the compound thus prepared were heated at 100°C for 15
minutes after dissolution in a mixture containing 15 ml of
acetic acid and 1.5 ml of 37% hydrochloric acid. After cooling
to ambient temperature, the mixture was poured into 100 ml of
water and extracted with diethyl ether. The organic phase was
washed with 5% aqueous sodium hydrogen carbonate followed by
water, dried on anhydrous sodium sulphate and evaporated in
vacuo, yielding 1.6 g of crude 8-ethoxycarbonyl-2-(t-butyl)-
-3-methyl-4~oxo-4H-1-benzopyran.

1.5 g of the above ester was dissolved in 20 ml of methanol. 3
ml of 10N sodium hydroxide was slowly added, maintaining the
temperature between 25 and 35°C. After 1% hours at ambient
temperature, the reaction mixture was diluted with 100 ml of



into 60 mM of iced water containing 15 m of 10N hydrochloric acid. After
extraction with ethyl acetate, the organic phase was washed wth 5% aqgueous
sodi um bi carbonate and water and dri ed on anhydrous sodi um sul phate. Upon
evaporation in vacuo 2.5 g of crude et hyl

3- (2-furoyl - propi onyl ) - 2- hydr oxy- benzo®3 was obtained. 2.5 g of the
conpound so obtained was stirred at 100[err]C for 30 mnutes wth 10

m of aWateE and gexbracted7wikh ephykh7agelatechlhei amigays Alager was
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(1 ntermedig g¥¥l) A mxture of 3.5 g of Intermediate LXXX and 6 ml of

XI

€
10N sodi um ya?o de in 40 mM of nethanol was stirred at anbient
tenperature for 1 hour and poured into 500 m of water. After extraction

Wi th et hyg-agebake—2lbgAl <324 NYAS 4aehidi-4ined ~Hehb opihralty dr ochl ori ¢
acid. The Ti1tle conpound_precipitated and was collected by suction
fiItratioé%ﬂﬁégﬂéééﬁﬁﬁhlﬁégéﬂ-and crystallized froma 7:3 m xture of
ﬂEthﬁn0|2Thﬁeﬂﬁdmpbuﬁﬁerdszﬂﬂbphr%?icéﬂf?fﬁi[e?ﬂﬂﬁe reactio? sequigce
8- et hoxycar honyl -.3- get - 4-Qx0: 2-.(2-thi.en : - ra nt er i_at e
LXK 1) Tﬁf’g c%??b’b%‘ﬂ% %ess%‘@’p%ﬂ eﬁan W%?%%@'ﬁ%cgﬁgﬁgﬁo%% SEAREd0d
report ed_ fooml nt @ytﬂuhln@:q]@@bbomntimsaagdl rthekoridient énE€eradnsdfaghivadoyl
Intermedi 3§ o¥¢ge Tgﬁdtﬁwﬁ%.%ﬂﬁﬂ&”@ﬂnﬂ&lhﬁgf%Eences. In particular, ethyl

2-cyclohexylcarbonyloxy-3-propionyl-benzoate was obtained after

8 hours stirring in pyridine at ambient temperature and
transposed' to ethyl 2-hydroxy-3-(2-cyclohexylcarbonyl-
-propionyl)-benzoate upon heating with potassium t-butoxide for
2% hours at 100°cC. cyclization to 8-ethoxycarbonyl-
-2-cyclohexyl-3-methyl-4-~oxo-4H-1~benzopyran was carried out by
heating in a mixture of acetic and hydrochloric acids at 100°C
for 1% hours and the hydrolysis to the title compound was
performed in 20 minutes at ambient temperature. The title
compound melted at 224°C after crystallization from 40%
ethanol.

8—-ethoxycarbonyl-2-(2-furyl)-3-methyl~-4-oxo-4H~-1l-benzopyran

(Intermediate LXXX)
A mixture of 3.2 g of Intermediate XC and 1.3 g of anhydrous

potassium t-butoxide in 8 ml of anhydrous pyridine was stirred
at 60°C for 15 minutes, cooled to ambient temperature and poured
into 60 ml of iced water containing 15 ml of 10N hydrochloric
acid. After extraction with ethyl acetate, the organic phase was
washed with 5% aqueous sodium bicarbonate and water and dried on
anhydrous sodium sulphate. Upon evapofation in vacuo 2.5 g of
crude ethyl 3—(2-furoy1-propionyl)-2-hydroxy-benzoate was

obtained.
2.5 g of the compound so obtained was stirred at 100°C for 30
minutes with 10 ml of acetic acid and 0.7 ml of 37%

hydrochloric acid. After —cooling to ambient temperature, the
mixture was poured into 180 ml of water..The title compound



116-118[err] C after crystallization fromisopropanol.

8- car boxy- 3- net hyl - 4- oxo- 2- (2-t hi enyl ) -4H 1- benzopyran (I nternedi ate
LXXXI'I'1) This conmpound was prepared according to the nethod described for
Internmediate LXXXI, but using Internediate LXXXI| instead of Internediate
LXXX. Melting point 287-294[err]C after9drystallization froma 7:3 mxture
of net hanol and chl orof orm 8-carboxy-4-oxo-2-phenyl - 4H 1- benzot hi opyr an
(I nt er nedi precipikatedA andt wae cﬁ:ol]l%j-‘tﬂd by suction filtration, washed

8- met hoxy n 3.0 %ﬁyggg (Edﬂ (I | @t 1),
2.2 m of CQ%QH %h |é%d2hy oxl d’ﬂ' a orﬁ%nd %E%&rg?% x?ﬁeb
was stirred3arl éﬂﬁFent t enper at ur e for 2[err] hours. After evaporation in
vacuo, water was added until conplete solution and this solution was

extracted E ase was aC|d|f|ed W th

dilute hy® FRERERR¥EADhe crude,

whi ch was IIhtezggdmgteagg gmnlfled i - 95- by crystalllzatlon fromacetic

acid. Yiel

()5 ot hoky iREsEs) B 3 B 0E Incorpedipte LOGr apd, 6 BL of 10N sodium

(1 nt er medi Bydrexict®) im s %nﬁblmdoﬁvasmﬁtbpap d mast hrdeizneds atcopubignto
the met hpdﬁemﬁéfﬁfhi‘&d forOf1 hB4LT HRE %To%reﬁc 1r(1fdr§(§o RICRE Wifer. After

| nt er nedi at e gsecqn and_third sté In the first step

(E) - ci nnanB¥FraREsPnawifhs SRy r?é’(eé'-éd!eof the Lﬁ‘ﬁ%mﬁnl%ﬁ% WA pRddified

obt 3i nedh with- eNhthydrochlbﬂwrawm S-1hk sttt hwm?mlbrecbpmtaa?& 3/&&

used wit hout pu r 2 138C0 e title.cq und te t

155 130] or VP& o bb6&F 08T Y AR T B ELEE  gfanotasnda  WREK"Uaer °4nd
crystalllzed from a 7 3 mixture of methanol:chloroform. Yield
2.55 g, m.p. 272-277°C. '

8~ethoxvycarbon l—3-meth l1-4-oxo0-2-(2-thienyl

(Intermediate LXXXII)

This compound was prepared in two steps according to the methods
reported for Intermediate LXXX, but using Intermediate XCI
instead of Intermediate XC. The title compound melted at
116-118°C after crystallization from isopropanol.

8~carboxy-3-methyl-4-oxo-2-(2-thienyl)-4H~1-benzopyran
(Intermediate LXXXITIT)

This compound was prepared according to the method described for
Intermediate LXXXI, but using Intermediate LXXXII instead of
Intermediate LXXX. Melting point 287~294°C after crystallization
from a 7:3 mixture of methanol and chloroform.

8-carboxy-4-oxo-2-phenyl-4H-1-benzothiopyran

(Intermediate LXXXIV)

A mixture of 1 g of 8-methoxycarbonyl-4-oxo-2-phenyl-4H-1-
-benzothiopyran (Intermediate XCII), 2.2 ml of 12.5 N sodium
hydroxide, 15 ml of methanol and 5 ml of dioxane was stirred at
ambient temperature for 2% hours. After evaporation in vacuo,
water was added until complete solution and this solution was
extracted with chloroform. The separated agqueous phase was
acidified with dilute hydrochloric acid until complete
precipitation of the crude, which was filtered off and purified



(E) - 8- car boxy- 3- net hyl - 4- oxo- 2-styryl - 4H 1- benzopyran (I nternmedi ate LXXXVI)
Thi s conmpound was prepared according to the nethod described for
Internmediate LXXXI, but starting fromlnternedi ate LXXXV instead of
Internedi ate LXXX, and mai ntaining the reaction at anbient tenperature for
10 hours. The title conpound nelted at-$84-286[err]C after crystallization
from et hanol . 8-carboxy- 3- net hyl - 2- (4- net hyl phenyl ) - 4- oxo- 4H 1- benzopyr an
(I nt er redibyt eryoallizatienifmon ecetic godld.2- Midldx\o-.S2pgopmompyl 3A92Loi ¢
acid (prepared as described in Brit. 1, 343, 119, 1974), 5.2 g of

anhydr ous sodi um 4- et hyl benzoate and 3.9 nl of 4- et hyl benzoyl chI oride
was stirr delye-erboXycari e TR Li=& — OO~ IS GYED 45 :

tenperatur(qntb&(ﬁ.eaqlart@ Emﬂpss was stood over ni ght W|th100rr1 of
chl orof or The mxturg was t hen sh%gn Wlt 5% a ous sodi ug1 car bonat
h

sol uti on, o dCEMPPINE L BrePRE ey uiBustirete eB goydinge 49 g
phase vvals metanﬁlsactmbeugiabedvm lfbr3%mdmd:mmnau(e antE idet a?seep;; pmmelosN
wer e poo agidi fi

hydr ochl o‘r?[lsl'c’t aC| e pr ecCi ggécg?%&mv\égd o E%'f aélg%)'flngn Ehg fl%gt stt%

chr omat ogr(@@l-rplnnmyl ohiliordgle wagelused emﬁﬁeagl oﬁma;-ifumlydr sihdionidet lasdol

100: 2 t0¢pk00: dBrainbd !k} Lot mﬂound,z dsgd- @f&f (Ut idnaGuo
t he pool ed_fractions cont alknl n ﬁ? melted at 249- 251 C~ a terdl nyd)
crystall i shenzpate, Was s 1 hggt purlflcatlon for second step.

8- et hoxycaheongitRe ( Zbdnipuurm)hﬁayt)adS aet hplo-430eq 4bfter baiama1aization
(I'nternmediate LXXXVII :p%x |1I s conmpound was prepared in three steps according
to the nethods ‘FEEECRFEP for Intermediate XC (first step) and

(E) -8-carboxy-3-methyl-4-oxo-2-st 1-4H-1-benzopyran
(Intermediate LXXXVI)

This compound was prepared according to the method described for
Intermediate LXXXI, but starting from Intermediate LXXXV instead
of Intermediate LXXX, and maintaining the reaction at ambient
temperature for 10 hours. The title compound melted at 284-286°C
after crystallization from ethanol.

8-carboxy-3-methyl-2-(4-methylphenyl)-4-oxo-4H-1-benzopyran
(Intermediate LXXXVII)

A nmixture of 1.9 g of 2-hydroxy-3-propionyl-benzoic acid
(prepared as described in Brit. 1, 343, 119, 1974), 5.2 g of
anhydrous sodium 4-methylbenzoate and 3.9 ml of 4-methylbenzoyl
chloride was stirred at 185-195°C for 8% hours. After cooling
to ambient temperature, the solidified mass was stood overnight
with 100 ml of chloroform. The mixture was then shaken with 5%
aqueous sodium carbonate solution, added until the pH of the
aqueous. phase reached 8.9. The organic phase was extracted
again with 3% sodium carbonate and the aqueous phases were
pooled, repeatedly extracted with diethyl ether and acidified
with 10N hydrochloric acid. The precipitate was purified by
flash chromatography on silica gel eluting with
chloroform:methanol 100:2 to 100:20. The title compound,
obtained by evaporating in vacuo the pooled fractions c;ontaining
it, melted at 249-251°C, after crystallization from ethanol.



Internedi ate LXXX (second and third steps). In the first step, 4-f

| uor obenzoyl chloride was used instead of 2-furoyl chloride and the
reaction | asted 20 hours at anbient tenperature, yielding ethyl

2- (4-fluorobenzoyl oxy) - 3- propi onyl - benzoate. This conpound was used without
purification for the second step. The ti%8= conpound nelted at

128- 130[err]Cafter r|nS|ng W th di ethyI ether and er stallization from
et hanol . 88 hexycs 4 . -3 1470 4H-

(1 n]'E elr rr;eﬂl %Te?lz la)g) &nﬂ:@di%ﬁ@ég&)( “ ’ I nt er rredl ate XXXVI II and 0.6
g o I thi um r oxl rate 1n of tetrahydrof f
net hanol aﬂ'&lfo ﬁ?mBPuﬁgeVaﬁa§rrﬁﬂatﬁe§ n&f t!tehra 1 rﬁ? uéﬁ%%?é ug% ° o the

hours and ethodeur edlesct bb&80 forof mbtdn;mbMe)rlxcam((ilrﬁte step) and

preci pi tat I S [ dr,
D o ding- 2 LreHER LY, TA00E Tl EHchHa Rl Wi~ NERRY rARER saperidh,
crystalli zahfdmomomqw]etmmld@t wys used instead of 2- furoyl chloride

2- (2-furoylqay) a;gleor%&%orbe%&(lﬁ eHARFA! @XCanbizght! temperfatuid,
chl ori de were added dropw se at 10 15| err]Cinto a stlrreld m xture of 8.9

g of ethyl yz.g%ra( tjxyb'lr@p, -yqluo yroxy) 3 Lpré:'pd.pny ~benzoate. This

4- di met hy| yswpad dme \héle<25wﬁrth6ﬁtd'puhli.mloatli.baneor Aheese2ondh@trep .atThe

anbient te rat ure ti d f
organic | a%ﬁ"]\ﬁas ﬂﬁgﬂgﬂ r%gl%gos%%\agﬁguggﬁggr ﬁ\gnar} @&ﬂ e‘% on ant?lcgg}%sl-
sodi um  suletiiere andtl epegta bl Ezhtion fromekhane resi due was purifi ed by

flash chromatography on silica gel eluting with petroleum ether:ethyl

acetate 4: 1 obtaining 9.4 g of the title corrpound as a Iow meltlng
SO||d us ed canbaxun2—-(4 13 {esraejelnydr DTN 3 2

Spectrum at(lqg._éylﬂ;edf;{;_l []?i}filxi err]) 8 2 " (1H, dd, CHIi n' p05| tion 4
of the benzene rrng

solution of 3.3 g of Intermediate LXXXVIII and 0.6 g of
lithium hydroxide hydrate in 50 ml of tetrahydrofuran, 10 ml of

methanol and 10 ml of water was maintained -at ambient
temperature for 5 hours and then poured into 300 ml of 1N
hydrochloric acid. The precipitate formed was collected by
suction, washed with water and dried, yielding 2.3 g of the
title compound, melting at 249-250°C after crystallization from
95% ethanol.

ethyl 2-(2-furoyloxy)-3-propionyl-benzoate

(Intermediate XC)
4.35 ml of 2-furoyl chloride were added dropwise at 10-15°C

into a stirred mixture of 8.9 g of ethyl 2-hydroxy-3-propionyl-
-benzoate and 5.4 g of 4-dimethylaminopyridine in 25 ml of
dichloromethane. After 2 hours at ambient temperature, the
reaction was quenched with 200 ml of water. The organic layer
was washed with 5% sodiunm bicarbonate, dried on anhydrous
sodium sulphate .and evaporated in vacuo. The residue was
purified by flash chromatography on silica gel eluting with
petroleum ether:ethyl acetate 4:1, obtaining 9.4 g of the title
compound as a low melting solid, used without further
purification in the next step. '

NMR Spectrum at 60 MHz (CDClj, §)

8.2 (1H, dd, CH in position 4 of the benzene ring)

8.0 (1H, dd, CH in position 6 of the benzene ring)



8.0 (1H, dd, CHin position 6 of the benzene ring) -97- 7.7-7.8

(1H, dd, CHin position 5 of the furan ring) 7.43 (1H, t, CHin
position 5 of the benzene ring) 7.45 (1H, s, CHin position 3 of the
furan ring) 6.6-6.8 (1H, m CH in position 4 of the furan ring) 4.3
(2H, q, COOCH err]CH err]) 2.9 (2Hd7-q, COCH err]CH err]) 0.95-1.35

(6H m 2xCHlerr]) ethyl 3-propionyl-2-(2-thienvlcarbonyl oxy)-benzoate
(I ntermedi gt.g-4¥Cls) Thiis,c @agowmd 1Wa§aoBrit[i&he¢$ f tthe retrand rdasy)ri bed for

I nt er nedi ate XC, but n 2- | c ead of
2-furoyl e < pg:dtr ?‘ﬁag’wéoéfaer%%@f‘%;eﬁ% l47‘@%()8 35

(6H, m [ar OonettSi c CHs)(Mi,Z&, CH 1n( ZIQSJ.(!Flom (2H,
g, COCH err, qﬂéa 1) 54 [ nggy) bonI

4- oxo0- 2- pheany Aﬂil b@rﬁgonﬁ Eyrlg]ﬁlﬁos%elml g{fe}t?gl) A m)%:it ure 01}/ 16.8 m
of methyl thidsalicyl@H, B5 3dt hyl benzoyl acetate and 360 g of

pol yphosphar,ic aci d v@si,stq,’ rcotmicH3dC for 3 hours. After cooling to
anbient te erature t he mxtur%I was ‘poured into crushed ice and the crude
was col | ect |qqqqﬂﬂnn?xc shed W th wat er and purified
by crystalllzatlon from et hanol . Nlp 170- 171[err]C Elenental Anal ysis for

CJerr] H[errét(gelrrg_:
(Intermediate XCI)

This compound was prepared by the method described for

Intermediate XC, but using 2-thienylcarboxylic acid chloride
instead of 2-furoyl chloride.

NMR Spectrum at 60 MHz (CDCljy, §)

7.1-8.35 (6H, m, aromatic CHs)

4.25 (2H, q, COOCH5CH3)

2.9 (2H, g, COCH,CH3)

0.95-1.3 (6H, m, 2xCHj)

g-methoxycarbonyl- 4-oxo-2-phenyl-4H-l1-benzothiopyran

(Intermediate XCTT)
A mixture of 16.8 ml of methyl thiosalicylate, 25.6 ml of ethyl

benzoylacetate and 360 g of polyphosphoric acid was stirred at
90°C for 3 hours. After cooling to ambient temperature, the
mixture was poured into crushed ice and the crude was collected
by filtration, washed with water and purified by
crystallization from ethanol. M.p. 170-171°C.
Elemental Analysis for C;7H;2038:

' Calculated (%) : C, 68.90; H, 4.08; S, 10.82.

Found (%) : C, 68.59; H, 4.13; S, 10.69.
NMR spectrum at 200 MHz (CDCljz, §)

8.83-8.95 (dd, 1H,benzothiopyran CH in 5)
8.45~8.53 (dd, 1H,benzothiopyran CH in 7)
7.68-7.80 (m, 2H, 2-phenyl CHs in 2 and 6)
7.55-7.65 (t, 1H, benzothiopyran CH in 6)
7.45-7.55 (m, 3H, 2-phenyl CHs in 3,4 and 5)
7.24 (s, 1H, benzothiopyran CH in 3)

4.00 (s, 3H, COOCH3)



Found (% C, 68.59; H 4.13; S, 10.69. NWR spectrum at 200 MHz

(CDCl[err], [err]) 8.83-8.95 (dd, 1H, benzot hi opyran CH in 5) 8.45-8.53
(dd, 1H, benzothiopyran CHin 7) 7.68-7.80 (m 2H, 2-phenyl CHs in 2
and 6) 7.55-7.65 (t, 1H, benzothiopyran CHin 6) 7.45-7.55 (m

3H, 2-phenyl CHs in 3,4 and 5) 7.24 =98- (s, 1H, benzothiopyran CH in
3) 4.00 (s 3H COOCH[err]% -98- _

8- et hoxyca®t¥ XY > DT Shal. [l at e

XCll) A ﬁgélheedpéteQX@ng 8- et hoxycar bonyl 3 met hyI 4- oxo-
- 2- phenyl - glt:FI 5 nzo yra Zpre red as descri ped b Re, P. et : J
Med. Phardn “-P T 569, 19950) 6.ﬁ'egh°§¥¥?«F‘B? %&?Fﬁ‘)ﬁia‘é‘

0.04 gdof -imgﬁfnyDf4ﬂ%1dhennoﬁ9rah o@repaﬂeduascdebonibedrhyhbarnde Paset
stirred at_te ho Af t cool o anjyl got npey at yge
t he fOI’ITE%{SUCCP.:’%I mi g e‘}wasﬂé%rfnéct ecg{%'i/ 'suc fon aér?d &?:)'d Wltﬁ 5{ ot
car bon t etNzhhtmesuecinmtmidet and 10.iforg wér e berzopiperexide dnyddsmi nof
vacuo and Lhgaréas s rtaéfgcmgmdleet‘m etieirfed Gdl | pekflxDior 13

suction fi t|0n¥ he tjtle conpound, neltin
133- 134[ erpPerss t ep E‘P’ist&PPﬂ%&g oﬁ'—"fr(ﬂﬁba?&é'%"one ncemRerature &' formea

8- et hoxygaé@@@yhlﬁxeéet@@mblmbcteamb ¥- eswiorf HahdbenzgsHed with cold

M of vt €S ERA 8 FRET ARG o1 B AR D OHEPE R TS, s AYRHG RS 250

of | nt erdeyhese XAl vhcuo add rtheofrediinbichywdrnimsetk. with diethyl ether
and collected by suction filtration yielding 9.2 g of the title
compound, melting at 133-134°C after crystallization from
acetone:n-hexane.

8-ethoxycarbonyl-3-acetoxymethyl-4-oxo-2-phenyl-4H-1-benzopyran
(Intermediate XCIV) '

A solution of 10.2 g of sodium acetate trihydrate in 30 ml of
water was added dropwise at ambient temperature to a solution of
29 g of Intermediate XCIII in 300 ml of dimethylformamide.
After stirring at 50°C for 1% hours, the reaction mixture was

poured into 2 litres of water and the precipitated title
compound was collected by suction filtration and crystallized
from acetone yielding 20 g (two crops collected), m.p.
151-152°C.

8-carboxy-3~-hydroxymethyl-4-oxo-2-phenyl-4H-1-benzopyran
(Intermediate XCV]

116 ml of 1N sodium hydroxide were added over 10 minutes to a
stirred suspension of 14.8 g of Intermediate XCIV in 300 ml of
95% ethanol. The reaction mixture was then heated at 60-65°C for
15 minutes, obtaining a clear solution which was maintained at
ambient temperatlire for a further hour. After evaporation in
vacuo, the residue was dissolved in 200 ml of water and the
solution acidified by slow addition of 10 ml of hydrochloric
acid (d=1.18). After stirring for 1 hour at ambient temperature
the title compound was collected by suction filtration, washed
with water and crystallized from isopropanol, yielding 9.3 g,
m.p. (225) 237-240°C.



After stirring at 50[err]C for 1 hours, the reaction m xture was poured
into 2 litres of water and the precipitated title conpound was coll ected
by suction filtration and crystallized from acetone vyielding 20 g (two
Ccrops collected), mp. 151-152[err]C

8- car boxy- 3- hydr oxynet hyl - 4- oxo- 2- phemyd9-+4H- 1- benzopyran (I nternedi ate XCV)
116 mM of 1N sodi um hydroxi de were added over 10 mnutes to a stirred
suspension of 14.8 g of Internediate XCIV in 300 ml of 95% ethanol. The

reaction rg r At bHaaL STe ilonS - Yenkdalidut es, obtaining a

cl ear sol Ution TCh was nalntai ned at anbl en enperature for a further

hour. AftdEnsermediate, XCVI)acuo, the residue was dissolved in 200 m of
wat Sr(gngmg Q:%]ttllbi ogompodhdli ]gwhbxll ptepa st ﬁbi::_&arﬂfinﬁo 86 Cthdy Ghrsdddiire
acl =1. AT ter stixrin r r.at. anmnient t. rature t tifle
compound feeezite et ddihadiase K s, YRLRE armitERRatiA Y, plor ddd
cryst al | i Zevstfeasinof opr ooyl | chletrideg The produpt wa82b6btainedd@scrar | Xaw
-99- ethy HihdddOhE 0 3- 'OQQ%I -benzoate (I nternedi ate XCVI)
The titlelmceé'r{r"(pif)hﬁcﬁé/vas Bfng a'ré%gda?ccg{éé{gng t'0 the procedure described for

| nt er medi AR Mpeghrum At PU MHZ r@RGFapy16)chl ori de i nstead of 2-furoyl

chlori de. 7Thgs49 obiICt (A SerP Pt dpk 136 %{S&OW melting solid (mp. (40)

78-80[err]C)._ NWR Spectrumat_ 60 MHz ( err], rr 7.85-8.50 (m 6H,
aromatic G#®7.50 (&, ¥, GHs ](B-lqus&tp‘rfg! B &f %?'tﬁ ]F{hl?é"-}}héﬁd?g)ri ng) 4.25

(C], 2H, CI{-@‘S’]O) (g, 2H, CH0)
3.95 (g, 2H, CHj)
0.95-1.30 (m, 6H, CHj3)

8~ethoxycarbonyl-3-methyl~2-(4-nitro henvl)-4-ogo-4H-1-'
=benzopyra Intermediate XCVII

A mixture of 29.7 g of Intermediate XCVI and 10.18 g of
anhydrous potassium t-butoxide in 89 ml of anhydrous pyridine
was stirred at 100°C for 13 hours. The reaction mixture was
cooled to ambient temperature, poured into 400 ml of 4N
hydrochloric acid and extracted with dichloromethane. The
organic layer was washed repeatedly with water, then with 2,5%
sodium hydrogen carbonate, dried on anhydrous sodium sulphate
and evaporated to dryness in vacuo. The crude product was
purified by column chromatography on silica gel eluting with
hexane:ethyl acetate 7:3. Evaporation in vacuo of the collected
fraction yielded 7 g of the title compound, melting at (130)
145-148°C.

(Intermediate XCVIIT)

A suspension of 0.38 g of Intermediate XCVII in 4.75 ml of
dioxane and 4.75 ml of methanol was stirred at 50°C. 1.29 ml of
1N sodium hydroxide was added and stirring was continued for 3
hours at the same temperature. The reaction mixture was cooled
to ambient temperature and 3N hydrochloric acid was added until
the pH was 1. The suspension was filtered by suction giving 0.13
g of the title compound, which melted at 320-321°C after
crystallization from dioxane.



3.95 (q, 2H, CHerr]) 0.95-1.30 (m 6H, CHerr])

8- et hoxvcar bonyl - 3- net hyl - 2- (4- ni tr ophenyl ) - 4- oxo- 4H 1- -benzopyran
(Intermediate XCVII) A mxture of 29.7 g of Internediate XCVI and 10.18 g
of anhydrous potassiumt-butoxide in 89 m of anhydrous pyridi ne was
stirred at 100[err]C for 13 hours. The¥®ttion m xture was cooled to
anbi ent tenperature, poured into 400 m of 4N hydrochloric acid and
extracted with dichloronethane. The organic |ayer was washed repeatedly
wi t h wat er g-ebroxyweahbanp¥e-seflethyhyarogen2etrhénadbeomethivd4Hrianhydr ous

sodi um sul p Vv r i n vacuo. The crude product was
purified b B hfe Qa £f géﬁgd th X¢ ca gel eluting with hexane: ethyl

acetate 7:3.1evmporSit Lof-@hagabioyclofhescOlhndecd?-enet was afddededropyise
the title SEdeX”Eét 'é}ﬂ:ﬁfg}é 180) 443548l "mExture of 3 g of ethyl

8- car boxy- 3-net hyl - 2- (4-nitrop enyI)-4-oxo-4FL1-ben20£yran | nt er nedi at €,
XCVI 1) A 3uBpeRS¥Bn3oPropagnylspengeatfeAnd e 5x&91 1 min of 75T 1yprapgehne
and 4.75 nhnR{ape88antheweeastibhefliftubl| was] Stitred gt ebeotNfeediuRburs;

torper at ur BEERRo S| AERASH LPE RS COBPLHS: & nBRBAENE o hRAER LR, (ang
hydrochl orddlated wastladetliydnta¢etatse pndaswateiffhe 'lsiespenganmcwakajéﬁ t wasd
3507551  or Feteilyieh’ dt Bod iy [idfori S8R att, ©) (FPILE o' annyarous
8- et hoxycappdiyn- sukphae- angxevaperatedotonripessHin. vagupzopheanresidue
(Intermedi ghg ¥drified by column chromatography on silica gel eluting
with petroleum ether:ethyl acetate 95:5 yielding 0.8 g of the
title compound.
NMR spectrum at 200MHz (CDClj, §)
8.41;8.37 (2d4d4; 2H, CHs in position 5 and 7 of the benzopyran

ring)
7.51 ' (t, 1H, CH in position 6 of the benzopyran ring)
4.46 (q, 2H, COOCHj5)

2.22-2.27 (m, 3H, Jy-p=2.16Hz, CH3 in position 3 of the
benzopyran ring)
1.39 (t, 3H, CH,CH3)

g8-carboxy-3-methyl-4-oxo-2-trifluoromethyl-4H-1-benzopyran
(Intermediate C)

The title compound was prepared by the same method as
Intermediate LXII but using Intermediate XCIX instead of
Intermediate LXI and, afteﬁ dilution with water, extfacting with
ethyl acetate instead of filtering. After drying on anhydrous
sodium sulphate and evaporating the organic layer to dryness in
vacuo, the title compound was obtained as a solid which melted
at 175-178°C.

3-{4~-(2-methoxyphenyl)-1-piperazinyl]-N-methyl-propylamine
(Intermediate CI)

42 ml of 35% aqueous methylamine was added to a solution of 8.2
g of 3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl chloride in
48 ml of dimethylformamide. The mixture was heated at 60°C in a
closed vessel for 5 hours, and then cooled to 30°C. The solvent



3.16 m of 1, 8-diazabicyclo[5.4.0]undec-7-ene was added dropwi se at Of[err]C
by a syringe to a stirred mxture of 3 g of ethyl

2- hydr oxy- 3- pr opi onyl - benzoate and 5.53 nl of trifluoroacetic anhydri de.
The reaction mxture was stirred at 60[err]C for 4 hours; after this
period it was cool ed to anbi ent tenperatote and diluted with ethyl acetate
and water. The organic | ayer was washed with 1N sodi um hydr oxi de and water,
dri eg on awagdesaporatiedncif pimt eacwaol, eea@otheeues@dueywessstnrvgéuﬁorm@
resi due wa R u r a o

pet rol eum 2‘[ Ely;tefs ﬁ%cﬁ%tgﬁgég Vi ei gl %&n Sh#é éoﬂfésr eébﬁ%ggﬁg" 4
NVR spectr&h'p&tloﬂo r(amr[nermere[ é?#ﬁﬁﬂé’elﬁl 8“3?00(2'% of chdqroform: SN
posi tion 5m@&ﬁa%d®idf&hﬂ5ﬁ¥£p10@93tlm&ke} 50 minutdd , stikrihyi atpembient
6 of the benzopyran ring). 4.4

) 2. 22 2 7 H

Jlerr]=2. 1689P & i ﬁoﬁotll%‘?'o\? o\ga?hf% r8R A ng® %pto%faphﬁc
SH CI;[err]:.GHIﬁmrf] which was eluted w1th chloroform:5N methanolic ammonia

car boxy- 3 [ P‘ﬁ{g r |
The title & d\é/t/a]g&grgep%{r:’eélo he same Alt%% %?g?%gﬁgt gﬁgxﬁl IQ
usi ng | nt ercoagicsand X@ve i peoted Gfldl svapexraitede x| weMo af Yéeldingt od °f
W th water, 'ﬁ%ﬁg i Wi hLthwWnRaetsie instead of filtering. After

r

dryi ng on ous sodi um sul hate and evaporating the organic layer to
dryness i n"?ﬁ%@@e"c"rﬁm iak & kﬁoal ned as a solid which nelted

gt[i7?2178kﬁQﬂiC% ¥ (s, 4H, aromatlc CHs)

net pheny N- et hyl - propyl am ne (I nternedi ate
Cl) 42 nm &foé%%aqueous %Wms added to a solution of 8.2 g of
3-[ 4- ( 2- neth@omEharsy| ) - 14mi pEi aZpineRapinly |ICHi8 @t dosn 3,5)

2.75-2.10 (m, 8H, piperazinic CHzs at pos. 2,6 and CH3CH3CH3)
2.40 (s, 1H, NH) :

2.30 _ (s, 3H, NCH3)

1.80-1.40 (m, 2H, CH,CH,CH3)

ethyl 2-benzoyl=-3-ethylbenzo[b]furan-7-carboxylate

(Intermediate CITI)

A mixture of 11.1 g of ethyl 2-hydroxy-3-propionyl-benzoate, 9.9
g of phenacyl bromide, 6.9 g of anhydrous potassium carbonate
and 200 ml of acetone was stirred at refluxing temperature for
7 hours. After cooling to ambient temperature, the inorganic
salts were separated by filtration and the solution was
evaporated in vacuo. The residue was purified by flash
chromatography on silica gel eluting with toluene. The title
compound, obtained by evaporating in vacuo the pooled fractions
containing it, was crystallized from 90% ethanol. Yield 9.8 g,
m.p. 64-66°C.

7-carboxy-2~benzoyl-3-ethyl-benzo[b]furan (Intermediate CIII

A mixture of 7 g of Intermediate CII, 275 ml of 0.95N sodium
hydroxide and 400 ml of dioxane was stirred at refluxing
temperature for 4 hours. After cooling to ambient temperature,
the dioxane was evaporated in vacuo and replaced with the same
volume of water. After filtering with charcoal, the solution
was acidified with dilute hydrbchloric acid and the precipitate
was filtered and purified by crystallization from acetone.



48 m of dinethyl formam de. The m xture was heated at 60[err]Cin a closed
vessel for. 5 hours, and then cooled to 30[err]C. The sol vent -101- was
evaporated off in vacuo, and the residue was stirred for 30 mnutes with
100 m of diethyl ether. The solids, collected by suction filtration, were
di ssolved in 200 m of chloroform 5N meté2mnol i c anmoni a 100: 3. After 30

m nutes stirring at anbient tenperature, the solution was adsorbed on a
chromat ogr ¥pkild dcBéng, Whipchl@d3s1@PACed with chl orof orm 5N met hanol i c
amoni a graduated 100:5 to 100:15. The fractions containing the title

conmpound were pooled and evaporated_in vacuo |eldlng 3.9 of |.nt er medi at e
Cl as a t hBchRe /KRR OORY A~ TReA N VA Tk 4r-me d & ot~ 1

(s, 4H, ara@@h@g Intermediate( £IVIH OCH[err]) 3.20-2.75 (m 4H,
pi perazinicC err|s at pos. 3,5) 2.75-2.10 (m 8H, piperazinic CH2s at

pos. 2,6 and CH err]CH err]CHerr]) 2.40 (s, 1H, NH) 2.30

(2 Sb 3H ll\lCIﬁhdlsr]a:oﬂxpaﬁnd Afas pheparzd Oh cthpedH] srhepsH[ aceprdingy|to the
- benzoy en n a d

of 111 BECRR CAfsdritdy Bt diveldaiads o BRGNSt e
br oni de, 6rmq;nmedmanannmxxp&saggnénﬁggwﬁhkniaaﬁepteo%m Fﬂeagéfﬁﬁeﬁﬁﬁ?

stirred at 4 %1 iy 1Hed er16LidOr wdshoded: 1ﬁ§ﬁ§adxﬁ$llgthogﬁmdﬂmorlde
tenperature

he S0l ut A8 WBSEBY DGRty oy 3-PreRIqRY 1 BRSEoREs qves wRed pLRPFRRE of,
flash Chr0@&&@9!aMMhyﬁrdﬁy43Hpny§1dﬁyﬂﬂhqmzmaﬁm.tohmeneréﬁu;nonIeaasted 4
hours at ambient temperature, yielding methyl
2-(4-methy1benzoyloxy)-3-propionyl-benzqate. This compound was
used without purification for the second step which lasted 1%
hours at 100°C. In the third step 96% sulphuric acid was used
instead of 37% hydrochloric acid. The title compound melted at

174-175°C after crystallization from ethanol.

(Intermediate CV)

This compound was prepared in three steps according to the
methods described for Intermediate XC (first step) and
Intermediate CIV (second and third steps). In the first step
4-phenylbenzoyl chloride was used instead of 2-furoyl chloride
and the reaction lasted 20 hours at room temperature and 13
hours at reflux. Purification was performed by column
chromatography on silica gel eluting with petroleum ether:ethyl
acetate graduated 100:5 to 100:10, yielding ethyl
2-(4-biphenylyl)3-propionyl-benzoate. The title compound melted
at 165-167°C after rinsing with 95% ethanol.

(Intermediate CVI)

A mixture of 4.3 g of Intermediate CV and 35 ml of 35%
hydrochloric acid in 50 ml of 1,4-dioxane and 15 ml of water was
stirred at reflux for 16 hours. After cooling, the mixture was
poured into 200 ml of water and extracted with ethyl acetate.



conpound, obtained by evaporating in vacuo the pooled fractions containing
it, was crystallized from90% ethanol. Yield 9.8 g, mp. 64-66[err]C.

7- car boxy- 2- benzovl - 3- et hyl -benzo[ b]furan (Internmediate ClI1) A m xture of
7 g of Internediate ClI, 275 nl of 0.95N sodi um hydroxide and 400 nl of

di oxane was stirred at refluxing tenperad0s+e for 4 hours. After cooling to
anbi ent tenperature, the di oxane was evaporated in vacuo and replaced with
theds?nedvahemmr%ﬂhn&uInye#ﬁWas Eeparaited wnd extrackted vhthsaPit pavenss
acidified wt | ch | h [

Ny ggdguqx éﬁrteowa@é& 'rﬂ[a a}fm:é BoPhEH’ Faft%xe &@mlfﬂhéevtaé

Yy Crys | zat i on f om acet one g
193- 195[ er eGeogsnelaysy c #ikbnydi ket W%qmﬁﬁh@nﬂaf 4°%3<la %‘F&i by
- benzopyr a{dedicsr, Mgk Sk &d Chiden NSt 69 m@wddmapr giaN&ing) 2hseq séepthe
according tq the nethods aﬁé-rlbed for diate XC (first step)
and Inter c éZSFE%) the first step,
4- met hyl benzoyl chlorlde was used instead of 2- furoyl chl ori de and net hyl

2- hydr oxy- 3 ?

2- hydr oxy- 3=¢ o TIE éggﬁﬁggggég;_:bgngﬁpxzéa
anbi ent ilnﬂsmmgﬂiﬂgs_gﬂlll.yieIding met hyl
2- Eﬁ nethylbﬁnzoyloxyg 3-propi onyl -benzoate. This conpound was used

wi t hout purification for the second step which |lasted 1] err] urs_at

100[ err] C. & n mivetuye r ©Et ep 96% SF prﬁjﬁté‘%X‘iF‘?%%“ﬂ’s'éf{ K %&H’ 1)-
2?’dr ?CH or '-;33-%@1:?1 y1Hhe-dsidd sr-comensubytRin ed priephiedl 7aker dgécribed in JP

ystal lization ro

B &1 hoxyc arRTAASOEAYs ATDHGA Y| 9F 34AE. RYAERPERBIFAE o ARy Sf B of acetic

(I'nt er medi aieidVjvas stirred at reflux for 8 hours. After cooling, the
nixture was poured into 500 ml of water and the precipitate was

collected by suction and washed with water. The crude product
was purified by flash chromatography eluting with chloroform:
isopropanol graduated 9:1 to 7:3 followed by methanol elution,
yielding 1 g the title compound, melting at 300°C.

4-[4-(2-methoxyphenyl)-1-piperazinyl] -N-methyl-butylamine
(Intermediate CVIII)

A solution of 3.8 ml of trifluoroacetic anhydride in. 25 ml of
anhydrous dichloromethane was added dropwise under stirring at
0°C to a solution of 2.53 g of 4f[4-(2—methoxypheny1)-
-1-piperazinyl]-butylamine in 25 ml of anhydrous
dichloromethane. After 2 hours stirring at room temperature, the
reaction mixture was diluted with dichloromethane and washed
with water. The organic layer was dried on anhydrous sodium
sulphate and evaporated to dryness in vacuo, yielding 3.3 g of
pure _4-[4-(2-methoxyphenyl)-1-piperazinyl]-N-trifluoroacetyl-
-butylamine '

NMR spectrum at 60 MHz (CDClj, §)

7.70-8.00 (bs, 1H, NH)

6.80-7.20 (m, 4H, aromatic CHs)

3.85 (s, 3H, CH30)

2.90-3.80 (m, 12H, piperazine CHzs, CHaN and CH;NHCO)

1.50-2.05 (m, 4H, C-CH5CH3=C)



Thi s conmpound was prepared in three steps according to the nethods
described for Internediate XC (first step) and Internediate CV
(second and third steps). In the first step 4-phenyl benzoyl chloride was
used instead of 2-furoyl chloride and the reaction | asted 20 hours at room
tenperature and 13 hours at ref lux.-1Pdrification was perforned by
col um chromat ography on silica gel eluting with petrol eum ether:ethyl
acetate @r88uafedof 180%5 sodium jpdnide waseclafided pompjionwise ~ under

iég4ig;F2$?¥%¥g§§gp%§PHgﬂi|tB??ﬁQgE%pﬁTEEt%ldE§C&ﬁp@HQdaBBbbednﬁbrmediate
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8-carboxy-2—($ﬁbﬂﬁLeﬂ§I€W¥8§5ﬂ5§1 *mﬁﬁniighgmﬁqﬁﬂﬁﬂnﬁﬁEﬁF(}nngﬁeﬁﬁéfglng
CV!é A Wgéh#{th?fsém&g;eﬂbdﬁdtﬂfﬂadmaﬁﬂ ?Nﬂ@ﬁdm&&hwﬂ dbodigs wasr ackdedr.i The
acid in . 1, 4- e . t | 3.9 .
2016 1150 Slch Gy BiPRe A, dEy el gl Vo, St it 1L Uhce
extracted Wwhen dthwasqeoured intolwaterhandrgxbractedewifihs efbydr acetrated

extracted whh gPghASuCOlsy&diud CHAMRR! Githn oy EEF] Purdta | oh Tahiididus
acidifying the aqueous |ayer wth dilute hydrochloric acid was collected b
suction, weSRddm\i SRIRARER AN (eVaRorytedqitey 9rngsSf UheVafiPe é’dﬁ&tﬂhﬂi}/

nel ting at 1243 5-244[erd C. crude  4-[4-(2-methoxyphenyl)-l-piperazinyl]-
5 oo ooy 2 s e e A gl heppufen ki AL
-3-nethy|-4?mxoﬁmﬂﬁﬁnhgnﬂmpyhep ppripicatios. dest8i Jeodfi 5adRuss IZRXIRRY ixde
0. Db A AU ) o SEbpEIoHCOR! 1203260 LT HRBrRHANEER 35 )
t he preci piofatethanel and the resulting mixture was stirred at 60°C for 1
hour. After cooling to room temperature, the reaction mixture
was poured into water, and extracted with dichloromethane. The
organic layer was washed with water, dried on anhydrous sodium
sulphate and evaporated to dryness in vacuo, yielding 0.82 g of
pure title compound.
NMR spectrum at 60 MHz (CDCljz, §)
6.80-7.20 (m, 4H, aromatic CHs)
3.85 (s, 3H, CH30)
2.90-3.20 (m, 4H, piperazine CHys, positions 3 and 5)
2.30-2.80 - (m, 8H, piperazine CHys, positions 2 and 6; 2 CH3N)
2.50 (s, 3H, CH3N)

1.80 (s, 1H, NH)
1.40-1.80 (m, 4H, C-CH;-CH3-C)

The title compound may be prepared by treating
1-(2-methoxyphenyl)-piperazine with isobutyraldehyde, 37%
formaldehyde in water and acetic acid at 90-150°C or with the
same in ethanolic hydrogen chloride (Mannich reaction) to give
1-(2-formyl-2-methylpropyl) -4-(2-methoxyphenyl)-piperazine,

which is then aminated by treatment with excess ammonia under
reducing conditions. The latter may be hydrogen and a catalyst
(for example, palladium—on-charcoal, Raney nickel or platinum
dioxide) in a solvent (for example, ethanol, methanol,
isopropanol, dichloromethane, chloroform or dimethylformamide)
at between ambient temperature and 80°C, .or alternatively a



col l ected by suction and washed with water. The crude product was purified
by flash chromatography eluting with chloroform isopropanol graduated 9:1
to 7:3 followed by nethanol elution, yielding 1 g the title compound,
melting at 300[err]C. 4-

[ 4- (2- met hoxyphenyl) - 1- pi perazi nyl | - N-f2@%yl - but yl am ne (I nternedi ate
CVIIl) Asolution of 3.8 ml of trifluoroacetic anhydride in 25 m of
anhydrous @egalor byradse K&sradexampiepwi SeddnBer borphyAngdey opeddpm t Ta
sol uti on Obo%aéalamofcy%z{oﬁdr%iiwtrhaépryéadlur& ej.—ﬂs&aﬁbﬂybbrauwkaaépe in
I n f anh dro s dich orga;tﬁga} 41; ﬁ rs Sth%% ﬁ
at room teﬁpc—ﬁ%‘iﬁ’& ﬁ]%rrﬁ EFP nf'B?FbPé‘ Ry wFh °H? AF8ro ghe
anfl \r/1vas hedow t1) 2wdliehlobioethane)i dn ahy pyssehcedodnannagddoforodixanple,
sul phate an VapRo Y yiel:ding 3.3 g of pure

14 (2 noBASRYSRoR P opsh: SBABSIAs Br\ABHRAYBBAMET, " iyt B ne R
spectrun1aﬂtﬁ@awae(csanpedrFltpe8rphl¢r¢cagbooyltasmethylwmrngaz‘pngnyl-

(m 4H arql '1%‘&'?1% E% the 'ﬂ.an%[re”&&cﬂﬂgﬁ 8191 (ﬁacaﬂxﬁﬂe 12
pi per azi ne err]s, N and CH[ er r ] .NHCO
C- CH err] ChE& chezeinbelow 49er8839‘( # 2583mes V&ﬁ?ﬁi&ru(aém%%@@&nyl) -1-

portionw sepipeeazihn I]l-@ﬂ'oﬁylﬁh@bh}neylm ~36hethl -aFoxo3 26 phleniylls-aarqve
|nterned|at3é n 46 ydrous di et hyl formam de. After 1 hour stirring
at the sane e, 0.57 m of met hyl iodi de was added. The reaction
m xture was stlrred at O[err]C for additional 1[err] hours; then it was

pour ed i”t%-W%&%&u%%%a%%%h&&%&%tﬂk&ﬂ3§hgihv§9§L%&%bé- henyl-4H=-1-
=benzopyran
This compound can be prepared according to the procedure
described for Intermediate XXIII but using Intermediate XXIV
instead of 8-amino-3-methyl-4-oxo-2-phenyl-4H-l1-benzopyran. It

can be used as starting material, instead of Intermediate
XXIII, in the reaction described in Example 32 to yield
8-{2-[4-(2-methoxyphenyl)-l1-piperazinyl]-ethylaminomethyl}-3-
-methyl-4-~-oxo-2-phenyl-4H-1-benzopyran.

8- (2-chloroethylureidomethyl)-3-methyl-4-oxo-2-phenvl-4H-1-
-benzopyran

This intermediate can be prepared by the method described for
the preparation of Intermediate XLIV, but using Intermediate
XXIV instead of 8-amino-3-methyl-4-oxo-2-phenyl-4H-1-

~benzopyran. It can be reacted with a compound of formula H-B,
according to Path (a) to give the desired final compounds.

8-ethenylsulphonylaminomethvl-3-methyvl-4-oxo-2-phenyl-4H-1-
—benzopyran

This compound can be prepared by reacting Intermediate XXIV
with 2-chloroethylsulphonyl chloride in a halogenated solvent
such as dichloromethane in the presence of triethylamine at
0-40°C, according to A.A. Goldberg, J. Chem. Soc., 464, 1945.
It can be reacted with the appropriate compounds H-B, according
to Path (m) to yield the corresponding final compounds.
Operating as described above, but starting from
8-amino-3-methyl-4-oxo-2-phenyl-4H-1~-benzopyran the final



The organic | ayer was washed with water, dried on anhydrous sodi um sul phate
and evaporated to dryness in vacuo, yleldlng 1.13 g of crude

4-[ 4- (2- met hoxyphenyl ) - 1- pi.per azi nyl ] -

-N-trifluoroacetyl-N nethyl-butylam ne used in the follow ng step w thout
further purification. 0.18 g of sodluﬁﬂﬁérohydrlde was added to a sol ution
of 1.13 g of thi in 30 m anol and the resulting

m xture vvé’?“‘?f’“l“%@ %&ﬁ méferlc]l"@ 5B fal‘i’ogﬁe quiaéﬁn &0l ing to room
tenperature, the reaction mxture was poured into mater and extracted with
dlchlorongt%‘ '
anhydr ous =soOU
g of pure'IhltSI e cmdm speMm atb960 Nme@mq err]by [er[r]e)actlng

6. 80- 7. 20 g6 ¢ Hothi SiRichs #?i-4-ox0451 kentideh zopydan 20
(m 4H, piperazine CH25 p05|1|ons 0-2. n1 8H, pera2|ne

CHerr]s, (B%§¥¥%(n§¥3?ﬁﬁﬁ}§5 S ad °91 1“ ggtegme EFﬁSrrF )1, wdth
(s, 1H Nldhlbﬁ.@relg&& 1(1'mwaéﬁér @&H[ler do GH[0=¥a Jadgording to T.B. Johnson

1-(3- anlno 2 t hy),pro met, ) - piRerazi & The t.l e
COITpOUI’ld rT‘Z aa% °r bé_’ %%ng ngg%g BD reac ion of ttlh

1-(2-nethanpdmmqﬂ;aqa[xmﬁmlthe apprbpriatebubmpahddsy deNH-Z3B%according
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1-(2-forny|-2 met hyl propyl ) - 4- (2- met hoxyphenyl ) - pi perazi ne, which is then
am nated by treatnent with excess amoni a under reducing conditions. The
| atter may be hydrogen and a catal yst (for exanple, palladi umon-charcoal
Raney ni ckel or platinum dioxide) in a solvent (for exanple,

et hanol, nethanol, isopropanol, dichloronethane, chloroformor

di met hyl f or mam de) at between anbi ent tenperature and 80[ertr]C, or
alternatively a




-105- netal hydride (for exanple, sodium borohydride, sodium or potassium
cyanobor ohydride, or sodiumtriacetoxyborohydride) in a solvent (for
exanpl e, methanol, ethanol, chloroform benzene or 1, 2-dichloroethane) in
the presence of an acid (for exanple, gaseous hydrogen chloride or acetic
acid). It my be reacted with 8-chl orceobonyl - 3- net hyl - 4- oxo- 2- phenyl -
-4H 1- benzopyran in the manner described in Exanple 12 hereinbel ow
to give BXARPRES nethyl - 3-[4-(2-net hoxyphenyl)-1-

- pi perazi nyl ] - propyl car banoyl ) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- - benzopyr an.
8-trifluroacetam donet hyl - 3- net hyl - 4- oxo- 2- phenyl -4H 1- -benzopyran This
conpound cEXaBRl@r3dnared according to the procedure described for

| nt er medi age XX Jni-(b%euabﬁgphahgumﬂaﬁisemynyn L eagx6bthyl}-3-
8- am no- 3- netpéxa4 0X0- 2 £ ed as starting

material, THE 6T°¥ﬁf§r Ekiﬂ}T$2n$ﬁ¥§ﬁ€n Xﬂf?%ﬂPﬂﬁéaflbed in
Exanple 32 to yield
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solution was washed with water, dried on anhydrous sodium
sulphate/calcium chloride, filtered and stripped in vacuo. The
obtained crude.product-was dissolved in acetone and a slight
excess of ethanolic hydrogen chloride was added. After
collection by suction filtration and recrystallization from 95%
ethanol, 16.3 g of the title compound was obtained, m.p. (189)
195-199°C.

Example 2
8-{2-[4~(2-methylphenyl)-1-piperazinyl]-l1i-oxoethyl}-3-methyl~
-4~-0xX0o-2-phenyl-4H-1-benzopyran hydrochloride

This compound was prepared according to Example 1, but using
1-(2-methylphenyl)-piperazine instead of 1-(2-methoxyphenyl)-
-piperazine and carrying out the reaction in dimethylformamide
for 1 hour instead of in methanol for 4 hours.

M.p. (194) 203-206°C (isopropanol).

Example 3
8~{2~[4~-(2-ethoxyphenyl)-1-piperazinyl]-i~oxoethyl}-3-methyl-
-4-oxo-2-phenyl-4H-1-benzopYran hydrochloride

This compound was prepared according to Example 1 but using
1-(2-ethoxyphenyl)-piperazine instead of 1-(2-methoxyphenyl)-
-piperazine and carrying out the reaction in dimethylformamide
for 2 hours instead of in methanol for 4 hours.

M.p. 208-210°C (isopropanol). '



Thi s conmpound can be prepared by reacting Intermediate XXIV with

2- chl or oet hyl sul phonyl chloride in a hal ogenated sol vent such as

di chl oronet hane in the presence of triethylamne at 0-40[err] C, according
to A.A Coldberg, J. Chem Soc., 464, 1945. It can be reacted with the
appropri ate conmpounds H B, according tol®th (n) to yield the corresponding
final conpounds. Operating as descri bed above, but starting
from 8- ani ESaBRLR: &y| - 4- ox0- 2- phenyl - 4H 1- benzopyr an t he final
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8- {2-[ 4- (zAﬁﬁﬁﬁo%rmm 2t Ga b hg| PiKEYXSe1RS ) stripped in vacuo and
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and 4.1 g wacpotaddiainresidue was suspended in 15 ml of 1,4-dioxane. A
solution of 8.3 g of Intermediate V in 100 ml of 1,4-dioxane was
~added under stirring at 20-25°C. After stirring for 8 hours at
reflux the reaction mixture was cooled to 30-40°C. 50 ml of
- methanol was added and the mixture was refluxed for a further 2
hours. After cooling to 20-25°C, the resultant solution was
diluted with 300 ml of diethyl ether. Stirring was continued
for a further 3 hours at the same temperature. The title
compound was collected by suction filtration and recrystallized

from ethanol. Yield 4 g, m.p. 209-210°C.

Example 5 _
8-{3-[4-(2-methoxypheny1)-;-piperazinyl]-propoxycarbonyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran dihydrochloride

A mixture of 4.24 g of 8-carboxy-3-methyl-4-oxo-2-phenyl-
-4H-1-benzopyran and 6.3 g of anhydrous potassium carbonate in
60 ml of dimethylformamide was stirred at 80°C for 30 minutes.
5.23 g of 1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine was
then added and stirring was continued at 80°C for 3% hours. The
reaction mixture was cooled to ambient temperature, poured on to
iced water and extracted with ethyl acetate. The organic
extracts were washed with aqueous sodium chloride solution,
dried on anhydrous sodium sulphate, and evaporated to dryness in
vacuo. The residue was taken up in ethanol and excess ethanolic
hydrogen chloride was added to the solution. Yield: 8.16 g of
the title compound, m.p. 198-203°C.



carbonate in 120 m of nethanol. After 4 hours stirring at the sane
tenperature, the reaction mxture was stripped in vacuo. The residue was
extracted with chloroformand the organic solution was washed with water,
dried on anhydrous sodi um sul phate/calciumchloride, filtered and stri pped
in vacuo. The obtained crude product wad08rssol ved in acetone and a slight
excess of ethanolic hydrogen chloride was added. After collection
by suction!EE!Ed&Lﬁbn and recrystallization fron19596ethano| 16.3 g of the

tit]e COMPYSas @Rnuuiiyyldhyl)Lidp ;:&m -]thoEiﬁﬂiJlﬁm%l}-
8-{2-[4-(2- net nyl azi ].- - oxoet h

- 4- 0x0- 2- phén qT (?{*ﬂ)ﬁsrl&?qxﬁfr‘é% pﬁhy ﬁ&%"&%par ed
according to Exanple 1, but using 1-(2-nethylphenyl)-piperazine |nstead

of 1-(2- yI) -pip nd rryi the gr eact

di net hyl fg'ra%%)%gl or our clfé\ c1e‘i1 i ?\'%rret h%m?ﬂ#‘or 4 Hoursbgﬁ/l p. u(sf,éxg)
203- 206[erﬂkdthaﬁﬂngaﬂhﬁy)-45&2nma;npxyphenyl)-pipera21ne instead of

8-{2-[4- (2+et
{2-[4- (21t B dEYopy ﬁzﬁdrochl%ﬁﬁcﬁﬁrhﬂ;} iperBiihd,” the title

- 4- 0x0- 2- phenyl - 4H 1- benzopyran °h|s conmpound ‘was prepare
accor di ng CSUBOAR} ¥as Qhtain P-(PZ' AWM ATDigiiaAlre instead of

1- (2- met hoxyphenyl ) - -pi perazine and carrying out the reaction in

di met hyl f oryram de for 2 hours instead of in methanol for 4 hours. Mp.
208-210[er#¥%ﬂ¥ﬂ§%ﬁ%opanol). -108- Exanple 4

8- { 3- [ 4- ( 2-8ve{t3rDayi2erch Joriopheey kir inp ipdrasdory »piopdxycarbonyl} -
' -3-methyl-4~-oxo-2~phenyl-4H-1-benzopyran dihydrochloride

A mixture of 2.8 g of 1-(2-chlorophenyl) -piperazine
hydrochloride and 4.2 g of anhydrous potassium carbonate in 25
ml of dimethylformamide was stirred at ambient temperature for
15 minutes. 4.81 g of Intermediate I was added, and stirring
was continued for 2 days. The reaction mixture was then poured
into 200 ml of cold water, and extracted with diethyl ether and
ethyl acetate. The organic extracts were washed in turn with
aqueous sodium chloride solution, 0.1N acetic acid, aqueous
sodium chloride solution, aqueous 4% sodium carbonate solution.
and water, and were then dried on anhydrous sodium sulphate.
After evaporation to dryness in vacuo, the residue was dissolved
in 160 ml of acetonitrile and excess hydrogen chloride in
diethyl ether was added. The insoluble title compound was
recrystallized from acetonitrile. Yield 3.6 g, m.p. 138-143°C,

ample 8
8- [3-(4-pheny1 1-p1perazlny1)—propoxycarbonyl]-3-methy1-4-oxo-
-2-phenyl-4H-1-benzopyran dihydrochloride

The title compound was prepared by the method described in
Example 7, but wusing 1-phenyl-piperazine in place of
1-(2-chlorophenyl)-piperazine hydrochloride. Recrystallization
was from methanol; the melting point was 229-231°C.



- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an hydrochl ori de A solution of 10 ml of
37% f ormal dehyde in 15 ml of nethanol was dropped, over a period of 3
mnutes at O[err]C, into a solution of 5.75 g of

1- (2- nmet hoxyphenyl ) - pi perazine in 10 m of methanol. After 12 hours at
O[err]C, the nmixture was stripped in vak¥¥~ and redi ssolved in 15 m of

nmet hanol . 20 g of 3. 6N hydrogen chloride in diethyl ether was added at
Oferr]C ppi ng in vacuo, the residue was suspended in 15 m of

1, 4- di oxan8=~{3-p4sqlemethoniypleiiyl) ol -piperaeingl p-propoikPearbostiiyl} -
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nmet hanol was added and the m xture was refluxed for a further 2 hours.

After cool 25[£&r] C ul t SO s &l ut
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8-{3-[4-(2-net haxyphenyl ) -1-pl.perazin ropoxycar bon

23t et hyt -8, SBRERRY ) RABC S eetednde PBR VR RF S nab e i neure dro atbe
g of 8- carpoaguBtnefhEkatpdros52- phenyl - -4H 1-benzopyran and 6.3 g of
anhydr ous potassium carbonate in 60 nml of dinethylformam de was stirred at
80[err]C for 30 mnutes. 5.23 g of

1-(3- chIorB¥!§$¥E;_ﬂ (2- met hoxyphenyl ) - pi perazi ne was then added and
stirring wes Qﬂﬁkhweﬂe%hoﬁ%ﬁéhb@)f-Q*’-p%{:SE&hH?MSz-ﬁééhﬁaﬁl' on mixture
was cool ed to anbi ent tenRerature Eoure to 1Ced water and extracted
with et hyl “REGPaFEcarbenyli-3smethgirdsexe- ﬁePBeﬁﬁéﬁéﬂ‘&rPﬁnﬁﬂB¥63§ sodi um
chl ori de saihydoochlorddeon anhydrous sodi um sul phate, and evaporated to
dryness in vacuo. The residue was taken up in ethanol and excess ethanolic
"hydrogen chl oride was added to the solution. Yield: 816 g of the title
conpound, B9 99€f208termp@iate XXVIII in 25 ml of 1,2-dichloroethane was

added dropwise at 60°C to a solution of 6 g of
8-chlorocarbonyl-3-methyl-4-oxo-2-phenyl=-4H-1-benzopyran in 22
ml of 1,2-dichloroethane. The reaction mixture was refluxed for

16 hours, and then cooled to ambient temperature and poured into
cold 0.5N sodium hydroxide solution. Water and dichloromethane
were added. The organic phase was separated off, washed with
aqueous sodium chloride solution and dried on anhydrous sodium
sulphate. The solvents were evaporated off and the oily residue
was purified by flash chromatography on silica gel, eluting with
petroleum ether:ethyl acetate 85:15. The collected fractions
were evaporated to dryness in vacuo and the residue was
dissolved in ethanol. Excess ethanolic hydrogen chloride was
added to give 6.71 g of the title compound, m.p. 203-204°C.

Example 11
8={3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl~4-oxo-2-phenyl-4H-1-benzopyran dihydrochloride
hemihydrate

A mixture of 6.28 g of 1-(2-methoxyphenyl)-piperazine and 5.34 g
of Intermediate XXXVII was heated at 180°C for 5 hours. After
cooling, the dark mass was purified by flash chromatography on
silica gel, eluting with dichloromethane:methanol 100:3. The



-109- Exanmple 6 8-{2-[4-(2-nethoxyphenyl)-1-pi perazinyl]-ethoxycarbonyl}-
- 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an di hydrochl ori de Operating as
descri bed in Exanpl e 5, but usi ng

1- (2-chl oroet hyl ) - 4- ( 2- net hoxyphenyl ) - pi per azi ne I nst ead of

1- (3-chl oropropyl) - 4- (2- net hoxyphenyl ) —piiper azi ne, t he title conpound
was obtained, mp. 200-203[err]C from et hanol. Exanple 7

8-{3-[4- (zfcrralqtrmnﬂoptmlpgr akheyl tiplepoggupoundy|yere pooled. The

- 3- et hyl - ‘!sdl%h%‘@hf‘é]ﬂé r"éihélv&f”fx?p‘)’é@ﬁb déﬁdd{:ﬁﬁh!rgg'léﬁe wasmdi%gﬁvedo
2.8 g (2- chlorophen& -plgfrazlne hydrochl ori de an
anhydr ous a?(‘éslé\%n?*&a?ﬁﬁﬁat e Thexssplubion; jdshy fadteERLde %&d!ﬁ%‘?ﬁl e&”é:th
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acetate. foem oethanclextao agivewss egwasfiedthien tirthe wicdmpsopnehusmspdi um77)
chloride sqlgyfiiggecd- IN acetic acid, aqueous sodium chloride solution,

aqueous 4% sodi-um car bonat e solutlon and water, and were then dried on
anhydrous sodi um sul phate. After evaporation to dryness in vacuo, the

resi due maggghgah_rgp in 160 mM of acetonitrile and excess hydrogen
chloride in et her. was .added The insoluble title cq d was
recrystal | i&d3l r%n‘\ %&ﬂwq’é‘ id-Piperagingl] -propvilos ri ¥xanpl e

8 8-[3-(4- phathhbﬂyqaaxhaz?yﬁbngmﬁlnqmﬁhduzqﬁﬂrdhr&iﬁmdrdbhndrxde

- 2- phenyl - ﬂécgqggﬂg ran di hydrochloride The title conpound was prepared
by the neth sCribed in

A solution of 4.48 g of 8-chlorocarbonyl-3-methyl-4-oxo-
-2-phenyl-4H~1~benzopyran in 40 ml of chloroform was added
dropwise over a period of 10 minutes at ambient temperature to a
solution of 3.74 g of 3-[4-(2-methoxyphenyl)-l-piperazinyl]-
~propylamine, prepared as described in GB 2161807, and 1.97 g of
triethylamine in 50 ml of chloroform. After stirring for 2
hours, the solution was washed first with 0.5N hydrochloric
acid, secondly with a saturated aqueous sodium bicarbonate
solution and finally with water. The chloroform solution was
dried on anhydrous sodium sulphate and the solvent was
evaporated off in vacuo. The residue was worked up as described
in Example 11 to give 6.67 g of the title compound, m.p. (177)
182-186°C. This represents an alternative route to the product
of Example 11.

The following salts were also prepared:
monchydrochloride hydrate, m.p. 151-154°C,
~monomethanesulphonate, m.p. 162-164°C, and
(+) -hemimalate hydrate, m.p. 110-~112°C,

This example has described the condensation of the amine,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylamine, with the
carbonyl chloride, 3-methy1-4-oxoéz-phenyl-dﬁ-1-benzopyran-8- -
-carbonyl chloride. It should be noted that the amine can be
condensed with the corresponding free acid or the corresponding
ethyl ester by heating equimolar amounts thereof with or without



Example 7, but using 1- phenyl - pi per azi ne in place of

1- (2-chl orophenyl) - pi perazi ne hydrochl oride. Recrystallization was from
nmet hanol ; the nelting point was 229-231[err] C -110- Exanmple 9

8- {3-[4-(2-nmet hoxyphenyl ) -1-pi perazi nyl ] - propoxycar bonyl } -

- 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr~an2éi hydrochl ori de Operati ng as
descri bed I n Exanpl e 7, but usi ng 1-(2-methoxyphenyl) - pi perazine
hydr ochl o d@olventst ead If @& sol¥epkl onsph@s@ﬂ) pa perigh nddidding hipsyinde,
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t he product of Exa
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1, 2-di chl g &action mxture was refluxed for 16 hours, and
t hen cooled’to |ent tenperature and poured into cold 0.5N sodlum
hydr oxi de sol ution. Water and di chl or onet hane were added. The organic

phase wasg%?%gyuexhcﬁf washed wi th aqueous sodi um chl oride solution and

dried on rous, sodi,um sul phat The, sol ven wer vapQqr at ed .of f and
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were evap yness in vacuo and the residue was dissolved in
et hanol . %%éﬁ% ﬁanol i ¢ hydrogen chloride was

The title compound was prepared by the method described in
Example 16, but using Intermediate XIV instead of Intermediate
XV and heating at 55-60°C for 32 hours. Also, work up was varied
as follows. After collecting the base by filtration,
purification was by flash chromatography on silica gel, eluting
with chloroform:methanol 100:0.5 and then 100:1. The fractions
containing the title compound were pooled and the solvents were
removed in vacuo. The residue was crystallized from ethanol.
After filtration, the solids were taken up in boiling water and
sufficient dilute hydrochloric acid was added to effect
solution. The crystalline salt separated on cooling and was
collected by suction filtration. M.p. 119-123°C.

Example 14 :
8-{3~[2~-(2-methoxyphenoxy)-ethylamino]-propylcarbamoyl}-3-
-methyl-4~oxo~2-phenyl-4H~1-benzopyran hydrochloride

Operating as described in Example 11, but using
2-(2-methoxyphenoxy)-ethylamine (prepared according to Augstein,
J. et al, J. Med. Chem., 8, 356, 1965) instead of
1-(2-methoxyphenyl)-piperazine, heating for 2 hours instead of 5
hours, and using dichloromethane:methanol 100:5 as eluant, the
title compound was obtained. M.p. 200-202°C (ethanol).



added to give 6.71 g of the title conmpound, mp. 203-204[err]C. Exanple 11

8-{3-[4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - propyl car banoyl } -

- 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran di hydrochl ori de hem hydrate A

m xture of 6.28 g of 1-(2-nethoxyphenyl)-piperazine and 5.34 g of

I nternmedi ate XXXVII was heated at 180[gry4.C for 5 hours.. After cooling, the
dark mass was purified by flash chromatography on silica gel, eluting with

di chl or onegRampraeisanol 100: 3. The fractions containing the title

conpound he, so ts,were re CUO_ a he res
was dissom€e§3 KRBBg?PXb gtﬂéﬂﬁfaz R %EfgfﬁQX£m%£k$EP¥¥fT%’%ﬁgﬁyic?B???eg
wi t h et hanephenyidiBgtnbehopyran momohydroichleridehhemihydr&beecrr] C. The
crude product was collected by filtration and crystallized fromethanol to
glve 5 g of the title conpound, mp. (177) 182-186[err]C. Exanple 12

8- {3-[ 4- ( 20PETrabiRBhenys) - 1-Gegeribedy| | ipr opyBrammkay| 11, but  using
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3-[4-(2-methoxyphenyl ) - plper yham.n prepared as_descri
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stirring fethanbdles, the solution was washed first mnth 0. 5N hydrochloric

acid, secondly with a saturated agueous sodi um bi carbonate sol ution and

flnaIIy wth water. The chl orof orm sol uti on was
Example 16

8- {N-methyl=-2-[4~-(2-methoxyphenyl)~-l1-piperazinyl]-
-ethylcarbamoyl}-3-methyl-4-oxo-2-phenyl~-4H~1l~benzopyran
monohydrochloride

A nmixture of 3.56 g of Intermediate XV, 2.35 g of
1-(2-methoxyphenyl)-piperazine, 2.76 g of anhydrous potassium
carbonate and 1.66 g of potassium iodide in 25 ml of
dimethylfbrmamide was stirred at 100°C for 6 hours. After
cooling, the solvent was removed in vacuo and the residue was
taken up in 50 ml1 of water, stirred for 1 hour at ambient
temperature, collected by filtration, washed with water and
crystallized from 95% ethanol in the presence of a small amount
of activated charcoal (for decolouring). The base was
dissolved in 105 ml of boiling 0.086 N hydrochloric acid. After
cooling, the crystallized salt was collected by filtration,
giving 4.3 g of the title compound (m.p. 201-203°C).

Example 17
8-{1-hydroxy-2-{4~(2-methoxyphenyl)-i-piperazinyl]-ethyl}-3-
-methyl-4-oxo~2-phenyl-4H-1-benzopyran hydrochloride

1.36 g of sodium borohydride was added portionwise at 0 to 5°C
to a solution of 15.5 g of the compound prepared in Example 1 in
1500 ml of methanol. After stirring for 90 minutes at 0 to 5°C,
3N hydrochloric acid was added in order slightly to acidify the
reaction mixture, which was then stripped in vacuo. The residue
was shaken with 2N aqueous sodium hydroxide solution and



dried on anhydrous sodi um sul phate and the sol vent was evaporated off in
vacuo. The residue was worked up as described in Exanple 11 to give 6.67 ¢
of the title conmpound, mp. (177) 182-186[err]C. This represents an
alternative route to the product of Exanple 11. The follow ng salts were
al so prepared: nonohydrochl ori de hydratgeigmm p. 151-154[err] C

nononmet hanesul phonate, mp. 162-164[err]C, and ()-hem nal ate hydrate, mp.
110- 112[ er ek€radhed exitipl ellaxrofesar.i bedhde oxgairirs allagerofwiade gaiiiede, on
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The ami ne can al so be condensed at anbient tenperature with an equi nol ar
anount of Q QL' ¢ ponding free acid in the presence of

N, N -di cyc bodi i m de and 4-di net hyl am nopyridine in a solvent such
as di chl or 8méthhpdroxytaritolArmethydphenyld-anpipetasingll ~ethgkida~
Exanpl e 13. 43L b 0¥kl lpBl LAY moyl}-3-

- met hyl - 4- o§8£ﬂy%hgn§rggékgyggﬁ?oé&r%nbggﬁgﬁgg?gcE%S?Pgﬁhﬁfia ydrate The
title conpound was prepared by the nethod described in Exanple 16, but

usi ng I nt erAegi abfipsuNdi Rakepfephrbat 868B#AANG to Example 17, but starting
from the compound prepared in Example 2 rather than that
prepared in Example 1. M.p. 257-258°C (ethanol).

Example 19
8~{1-Hydroxy-2-[4~-(2-ethoxyphenyl)-1-piperazinyl]~-ethyl}-3-
-methyl-4-oxo-2~-phenyl-4H-1-benzopyran hydrochloride

This compound was prepared according to Example 17, but starting
from the compound prepared in Example 3 rather than that
prepared in Example 1. M.p. 241-242°C (methanol).

Example 20
8-{1-Hydroxy-3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-3-
-methyl-4~oxo-2-phenyl-4H-1-benzopyran hydrochloride

This compound was prepared according to Example 17, but starting
from the compound prepared in Example 4 rather than that
prepared in Example 1. The crude base was purified by flash
chromatography (silica gel, eluant - ethyl acetate:chloroform
4:1).  The fractions containing the pure' base were pooled,
acidified with ethanolic hydrogen chloride and stripped in
vacuo. The residue was crystallized from ethanol. M.p. (126)
156~160°C. '



XV and heating at 55-60[err]C for 32 hours. Also, work up was varied as
fol | ows. After collecting the base by filtration, purification
was by flash chromatography on silica gel, eluting with chloroform et hanol
100: 0.5 and then 100: 1. The fractions containing the title conpound were
pool ed and the solvents were renpved i1lhbacuo. The resi due was
crystallized fromethanol. After filtration, the solids were taken up in
boi I'i ng wEEANBLR I f | cj ent dilute hydrochl oric acid was added to effect

sol utlonf 8- {ien r@ﬁfﬂ. %ﬁemgu | : f Py 1wyl poded by
suction filtrati err e

o 15, [ 5. (PRSI ATORG:3 TORRY T =i bR ERRIEAR (i¥ARRGALPTide monohydrate
- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an hydrochl ori de Operating as

descri bed
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al, J. 2-m@fmxyplgeny Btpipdssine i ndnead 21of ml of anhydrous
1- (2 et h@%@ﬁ)’iﬁ sHhA] @ | n‘%waéﬂ'eaE'tEQrE ZfS'Pur% ' nﬁkﬁﬁg of 39 h%ﬁieﬁ@d

using di chl oronethane: met hanol 100:5 as eluant, the title conipou nd wa
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(87% et hamye’porated to dryness 1n vacuo. The residue was purified by
flash chromatography on silica gel, eluting with ethyl
acetate:methanol 95:5. The collected fractions were stripped on
a rotary evaporator, and the residue was dissolved in 0.81M
ethanolic hydrogen chloride and stripped again in vacuo. The
solid residue was crystallized from water:ethanol 9:1 to give
2.43 g of the title compound, m.p. 144-146°C.

Example 22
8-{l1-ethoxy-~2-[4-(2-methoxyphenyl)-1-piperazinyl]-ethyl}-3-
-methyl~4-oxo~2~phenyl-4H~1l~benzopyran hydrochloride

6 ml of anhydrous dimethylsulphoxide was added to 6.55 g of
sodium hydride (50% in mineral oil, repeatedly washed with
hexane) under nitrogen. A solution of 3 g of the compound
prepared in Example 17 in 50 ml of anhydrous dimethylsulphoxide
was added to the mixture at 20-25°C. After stirring for 1 hour
at 20°C, 0.66 g of ethyl bromide was added. The reaction
mixture was stirred for an additional 20 minutes at the same
temperature and then poured into iced water. The crude product
obtained after suction filtration was purified by flash
chromatography (silica gel, eluant - chloroform:ethyl acetate
8:2). The fractions containing the pure title compound were
pooled, acidified with ethanolic hydrogen chloride, and stripped
in vacuo. The residue was crystallized from chloroform:diethyl
ether and dried in vacuo at 140°C to give 1.6 g of the title
compound, m.p. (155) 209°C.



Exampl e 16 8-{N net hyl - 2-[ 4- (2- met hoxyphenyl ) - 1- pi per azi nyl ] -

- et hyl car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H-| - benzopyr an nonohydr ochl ori de
A mxture of 3.56 g of Internediate XV, 2.35 g of

1- (2- met hoxyphenyl) - pi perazi ne, 2.76 g of anhydrous potassium carbonate and
1.66 g of potassiumiodide in 25 n ofldeéret hyl formam de was stirred at
100[err]C for 6 hours. After cooling, the solvent was renoved in vacuo and
t he resi dBxample 2%n up in 50 nl of water, stirred for 1 hour at anbient

t enper at urg. ¢ mgapﬁpchimi(i.tﬂﬁn%ﬁ@ﬁﬁqd.mﬁ :Pté%ﬁnﬁ'}i crystallized

from 95% et hanol |{| resence of smal [ andu act’i vated charcoal
(for decor®khYippinome } Rrethylpd-oXarsTRhepY dr 45l TRERZFORYK 3R ng

0.086 N hwﬁnﬂimmmd.hﬁiwﬂm ing, the crystallized salt was
collected by filtration, giving 4.3 g of the title conmpound (m p.
201-203[err] Q). Example 17

8-{1- hydr dy-Biktuge- metfhox§phenyl ) f pi pntenla@i;itet hde)VlH, 3.1

- et hyl - é)%ﬁﬂéb )b%%&ay chl or Ldggl.

bor ohydri dﬂxg\{as orﬁ;on c? 2 ?Cbt(;s aaég‘ uti on %%?‘m
of the corﬁiﬂ?ﬁpﬁ%phlﬂe@olHlEs?ﬁnﬁFEe?chYﬂaf%EGmhﬁeof"aﬁetsﬁd-ﬁmed At et0°C f°r
stirring f-pr h3Qre. NUkeeet dddldne €Es] Qo-&l\sofwdrﬁﬁal Fdcttdn m&r&é@e%é\
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-114- ext remwsd edrgahiccphasef was washed avigdni watey eandadrdiededmraniydsbs!s
sodi um suI{ il de%%%“g%grl Q’ﬁ'&d%OIVeklttervfa% f?&h&lléé egnwk/ta%u%t haﬂ'xoé 'fes:.due

hydr ogen C I'n-vacuo
was purified by flash chromatography on silica gel, eluting with

ethyl acetate:petroleum ether 98:2. The title compound was
obtained by salification with ethanolic hydrogen chloride. M.p.
217-219°C.

Example 24
8-{N-acetyl-2-[4~-{2-methoxyphenyl)~-1~-piperazinyl]~
-ethylaminomethyl}~3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
hydrochloride

A mixture of 5 g of Intermediate XXXIIT and 5.3 g of
1~ (2-methoxyphenyl)-piperazine in 75 ml of dimethylformamide was
stirred at 95°C for 2 hours. After cooling to 20-25°C, the
reaction mixture was poured into 200 ml of water, made alkaline
with potassium carbonate and extracted with ethyl acetate. The
organic phase was washed with water and dried on anhydrous
sodium sulphate. The solvent was removed in vacuo. The residue
was purified by flash chromatography on silica gel, eluting with
dichloromethane:methanol 100:0.2. Salification of the pure base
with ethanolic hydrogen chloride and recrystallization from
methanol gave 4.4 g of the title compound, melting at (200)
227-228°C and containing one equivalent of methanol.



washing with diethyl ether, the crude product was crystallized from ethanol
to give 9.5 g of title conmpound, mp. 248-249[err]C Exanple 18

8- { 1- hydr oxy- 2-[ 4- ( 2- net hyl phenyl ) - 1- pi perazi nyl ] - et hyl } - 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an hydrochl ori de This conpound was
prepared according to Exanple 17, but stawting fromthe conpound prepared
in Exanple 2 rather than that prepared in Exanple 1. Mp. 257-258[err]C
(et hanol ) . Exaapliec 259

1- Hyd 't?nﬂ#
- rr{et hl;ly E1OOX(§%"[ éhentﬁﬂo%%:%%%?ﬂz‘ ;’ %eﬁ‘igﬁ )Qc‘)grel olhse%gzgndounaxethgl-h
pr epar ed aceapaﬂnghpaﬂxéﬁmlemzomaa reshlorddehe conpound prepar ed

i n Exanpl e 3 rather than that prepared in Exanple 1. Mp. 241-242[err]C
(mathanol)
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Byl o htrarte’ QCsATRY of apYarthil o AP B E QL 139004
purified bp°ﬂ;ﬁ§r(gwhnnnsmyﬁmmyres¢ti@a gextuyeuuns pourked into water and

acet at e: chl r1‘&Efe f{&et haﬁk[ﬁt Ct irgas f&ﬁfxi‘t& 829 4 &Ub%sbgﬁ@xr‘lﬂ‘ﬁ[é‘d by

pool ed, aC| fle ydrogen chlori e and Sstrjippe vacuo.
The resi ducff:'-\ﬂé&1 cr%’t’%@#%ﬂ%m Sfhariilicay pgedi26)esing o Wikhc, ethyl

élgi hEéa”Bbgfaie. troleum i1ether 6:4. The collected fractions were

ydr ox eny, az 4 but.y. .

St hy! - SYETTaeR 1o APPHRRR 4R, AR crieh e FE s, famcrystallizea
from ethyl methyl ketone. The base obtained was treated in
ethanolic solution with a molar equivalent of aqueous 2.25N
hydrochloric acid to give the title compound, m.p. 168-170°C.

Example 26
8-{N-methyl~-N-[4~(2-methoxyphenyl)-1~piperazinyl]-
-~acetamidomethyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
hydrochloride hydrate

A mnmixture of 5 g of Intermediate XXXI, 2.9 g of
1~ (2-methoxyphenyl)-~piperazine and 2 g of anhydrous potassium
carbonate in 50 ml of dimethylformamide was stirred at 20-25°C
for 3 hours. The reaction mixture was then poured into 500 ml of
water and extracted with dichloromethane. The organic phase was
washed with water and dried on anhydrous sodium sulphate. The
solvent was removed in vacuo. The residue was purified by flash
chromatography on  silica gel,: eluting with ethyl
acetate:petroleum ether 6:4, and crystallized from acetone to
give 3.6 g of the base of the title compound, melting at
144-145°C. The base was dissolved in ethanol and 8N hydrochloric
acid and water were added, yielding the title compound, mn.p.
218-220°C, after drying at 100°C in vacuo.



A solution of 3.04 g of Internediate XXXVII|1 and 2.45 g of

1- (2- met hoxyphenyl ) - pi per azi ne I n 21 m of anhydr ous

di rethyl formam de was stirred for 5 hours at anbient tenperature. A
further 1.22 g of 1-(2-nmethoxyphenyl)-piperazi ne was added, and the m xture
was stirred for 4 hours, poured into 301gd of water, and extracted with
ethyl acetate. The conbi ned organic extracts were washed w th aqueous

sodi um bi cex&mpbée2gol uti on and then wi th aqueous sodi um chl ori de sol ution,

and evaporated to ' yo, . _Th b WV {1 flash

chr omat ogr 5ﬁ€ tﬁ g?¥£§§ﬁ§gnggﬁﬁanb R}$ﬁ£§§ﬁgyfég§€%€§§ﬂéfﬁ§ﬁg¥395:5. The
col | ect ed fmetbybri—-osoe2sphepyidiBnlabensopyranapihydoochloriidae resi due
was di ssolved in 0.81M et hanolic hydrogen chloride and stripped again in
vacuo. The solid residue was crystallized fromwater:ethanol 9:1 to give
2.43 g of RhenmiXgureonpdundt mPb. 84- hemediatsanpVdizz 2.4 g  of
8-{1-et hOX:(a?z{-rﬂeéﬂoﬁ?phem{mzeﬁibérazmhas?ra.1|9rasyld;erh kadsium iodide and
-nethyl-4-oxo-2-ph%aé -4H-1- benzopyran hydrochl or,i de, g1 of. an ydrﬁua
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and then poured into.ic wat er. The crude product obfained after sucCti Qn
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conmpound were pogl ed,. acidifie th_ et hanolic rogen chl ori de, .
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et her and Hydedgen \ohdioriale 146 g:uv]eC 5 ®21i ge dif 6tgeotittie tedmmound, m.p.
199-201°C.

Example 28
8-{2-[2-(2-ethoxyphenoxy) -ethylamino]-ethoxymethyl}~3-methyl-4-
-oxo-2-phenyl-4H-1-benzopyran hydrochloride

Operating as described in Example 27, but using
2~ (2-ethoxyphenoxy)-ethylamine in place of 1-(2-methoxyphenyl)-

-piperazine and including a purification step of flash
chromatography on silica gel eluted with ethyl acetate:methanol
97:3, 4.25 g of the title compound was obtained. M.p. 191-193°C.

Example 29
8-{2-[4-(2-methoxyphenyl)-1-piperazinyl]-ethylthiomethyl}~3-
-methyl-4-oxo-2-phenyl~4H~-1-benzopyran hydrochloride

2.5 g of potassium carbonate, 2.13 g of potassium iodide and
3.15 g of 1-(24methoxyphenyl)-piperazine were added to a
solution of 5 g of Intermediate XXI in 50 ml of dimethyl-
formamide, and the mixture was stirred at 90°C for 4% hours.
After cooling to ambient temperature, the reaction mixture was
poured into 450 ml of water and extracted with ethyl acetate.
The organic extracts were washed with water, dried on anhydrous
sodium sulphate and evaporated to dryness in vacuo. A solution



conmpound, mp. (155) 209[err]C. -116- Exanple 23

8- {N-net hyl - 2-[ 4- ( 2- net hoxyphenyl ) - 1- pi per azi nyl ] -

- et hyl am nomet hyl ) - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an di hydrochl ori de
hem hydrate A mxture of 5.2 g of Internediate XXvVil, 3.1 g of
1- (2- met hoxyphenyl ) - pi perazi ne and 2. 213g39{ anhydrous potassi um carbonate
in 50 mM of dinethylformam de was stirred at 70[err]C for 7 hours. After
cool i ng t coRCtRkRE[residiet fim acetonewas xtreatedswithiradnobhap @Qeivalent of

water, andsoir aghRfddd dbalbelaget hane. aldengioandfiase sk eiadcdan

with water” and d . On _anhydrous sodi um su e sol vent was renpve
in vacuo. ¥Rerystailizeds Hiemsiekhanek | & Hiedsht Sgl&hg offsi kthea itle
el uting mﬁébmgéﬁﬁa Acpl atg1pptspdeppaoef her 98:2. The title conpound
was obtai ned by salification with ethanolic hydrogen chl oride. M p.
217-219[err] C. Exanple 24 '

8- { N- acet yEx&mplle (20 net hoxyphenyl ) - 1- pi perazi nyl ] -

-et hyl am ngnes hykl 7 3= - 5 2= Pk - 44 1-ben L de A
mixture of S50 b 1Bt pnaipL £ PSR Ay FFNGORYL B B EAG AL BhY 5
1- ( 2- met hox§pnethyl=4rpxoa2rphenyl 74Hni~-benziop¥ran| dthydnocdhlonidetirred at
95[err] C fRemPnyQrate After cooling to 20-25[err]C, the reaction mxture
was poured into 200 mM of water, nade al kaline with potassium carbonate and
extracted with ethyl acetate. The organic phase was washed with water and

dri ed on anhgdrinitsle odiomponnidphwae. pifeparad/ ebly Weher awetiest | desatibedlhén

residue wag, piEIL! 8, PYisihdS Tntdh HERL QLR O vdddSd IF! 1nBlihilatl  Rx1
and stirring for 2% hours rather than for 4% hours. After the
usual work up, the residue was purified by flash chromatography
on silica gel, eluting with ethyl acetate:methanol 97:3. The
collected fractions were acidified with excess ethanolic
hydrogen chloride, evaporated to dryness in vacuo. The residue
was crystallized from ethanol, giving 5.2 g of the title
compound, m.p. 170-172°C. This compound contains 1 equivalent of
ethanol.

Example 31
8~{2-[4-(2-methoxyphenyl)~1-piperazinyl]-ethylsulphonylmethyl}-
-3-methyl-4~-oxo-2~-phenyl-4H-1-benzopyran hydrochloride

A mixture of 4.5 g of Intermediate XXV, 2.36 g of
1-(2-methoxyphenyl)-piperazine and 0.84 g of potassium carbonate
in 45 ml of anhydrous dimethylformamide was stirred at ambient
temperature for 2% hours. The reaction mixture was poured into
300 ml of water and filtered under suction, washing with water.
The solid base was crystallized from ethanol and had a melting
point of 143-146°C. The crystallate was dissolved in
1,2~-dichloroethane and acidified with ethanolic hydrogen
chloride. 4.4 g of the title compound,' m.p. 229-233°C, was
obtained by recrysfallization from methanol:water 1:3.5.



di chl or onet hane: net hanol 100:0.2. Salification of the pure base with

et hanol i ¢ hydrogen chloride and recrystallization from nmethanol gave 4.4 ¢
of the title conpound, nelting at (200) 227-228[err]C and contai ni ng one
equi val ent of net hanol. -117- Exanple 25

8- [ 4- (2- met hoxyphenyl ) - 1- pi per azi nyl aceg ggLdonet hyl ] - 3- net hyl - 4-

- 0X0- 2- phenyl - 4H- 1- benzopyran hydrochloride A mxture of 3.42 g of

I ntermedi apgampyX&l B2 2.74. g of 1-(2-methoxyphenyl)- plpera2|ne and 0. 71 g

of anhydrous pot rbon te in 34 ml of gnhydrou Iforma

N ot} 1 B4R -GAS P BeEBPEIDRaYL) ~Hnp tpet Ay bi-Athnd AR B 5o BE S

wat er and f—ul—bxbed-phéayls-um-u.e-banibpynwIdhmytdm@iuwr\ﬁzds purified by flash
chromatography on silica gel, eluting with ethyl acetate:petroleum

ether 6:4. The coll ected fractlons were evaporated to dryness in vacuo, and
the resi dud waolutjonal bfzed - fr om eyl Intexrpwediatene XXIAZ bdde a6t amded of

was treatedip@th g&eaegama@ WadsPadhdd) arBBliakeca \b%'cer%o of afy CBQH§1gn2%|¥

hydr ochl ori c _aci ive the title co ound m p, err Exanpl e
26 8- { N-mefhy| -8 [2F ( B x ysgde - {5pR pei'-ﬁzﬂﬁ’fl‘?ral 01 in 9 ml of

- acet ami doa&iubthh&omamaeél ome%ab&mnl; 4ath bﬁagoméhaﬁreaydra}cdﬂ &ftée 30
hydrate A mx%ure er nedi

1-(2- et hoWBH ﬁ?l )atp %%r%&tg(ﬁe aﬁ'&ll'?%dogf ﬁh‘gdjr o§s°6011a§§| &F}HQL&EPE&HX% “An

50 m of drrtﬁt—hylthoxyphneﬂglmlptemazaaheatnﬂmczapkr pfCdfimetByliformanile was
reaction maﬁh%e ‘{@%et ReR LAY Ghd ”E‘En’?@ggh aff 9\ﬁaberf@£‘dseg{cfdfz% eQn&" ‘YRen

di chl or onet hane organi c phase was wa
anhydrous §0@lem stPpi=25°he A further addltlon of 0.25 g of sodlum

hydride (50% in mineral oil) followed by 1.36 g of
1-(2-chloroethyl)-4-(2-methoxyphenyl)-piperazine in 5 ml of
dimethylformamide was made. The mixture was stirred at 90°C for
8 hours and again cooled to 20-25°C. 200 ml of water was
cautiously added, and the mixture was extracted with ethyl
acetate. The organic layer was washed with water and dried on
anhydrous sodium sulphate. The solvent was evaporated off in
vacuo and the residue was purified by flash chromatography on
silica gel, eluting with n-hexane:ethyl acetate 3:2. This gave a
mixture of the base of the title compound and the corresponding
N-trifluoroacetyl compound.

3.8 g of this mixture was dissolved in 35 ml of ethanocl and 35
ml of dimethylsulphoxide. To this solution, 0.55 g of sodium
borohydride was added portionwise at 20-25°C. The mixture was
stirred for 3 hours at this temperature, and then poured into
200 ml of water and extracted with ethyl acetate. The organic
extracts were washed with water, dried on anhydrous sodium
sulphate and evaporated to dryness in vacuo. The residue was
dissolved in dichloromethane. 2 equivalents of ethanolic
hydrogen chloride were added to give the title compound, which
was recrystallized from ethanol. Yield 3.8 g, m.p. 231-234°C.



sol vent was renoved in vacuo. The residue was purified by flash

chr omat ogr aphy on silica gel , el uting wth et hyl

acetate: petroleumether 6:4, and crystallized fromacetone to give 3.6 g of
the base of the title conpound, nelting at 144-145[err]C. The base was

di ssolved in ethanol and 8N hydrochlonj% acid and water were added,
yielding the title conpound, m p. 218-% &[

err]C, after drying at 100[err]C
I N vacuo. Examp@ed® 27 |

8-{2-[4-(2; envl,) - 1-pi perazinyl ] -et hoxynet hyl }-3-

Sty - 4 A o ESE O Lp TR aAR LA L eAp T amnginarmeRbyl g
of I nter netfioRe-2-phenyl-48- I~-benzapyrarn 2hydtdehdmiiay 9 1B81ydrdte, 1. 96
g of potassiumiodide and 1.65 g of anhydrous potassi um carbonate in 40 m
of anhydrous dinmethyl formam de was stirred at 90[err]C for 7 hours. After

cool i ng t sy ehr (Berpdproprepyliesm(Rt-methaxyppeoyd)i-piperaatine ainstead
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aqueous sodi.um chl oride solution, dried aon anhy
evapor at e®ETHAFf s CREFALIND. afhe dessrdbed adncr fxamplez el f r debet Hyltle

acet at e arubnigoaimd e teistained a8, perzosizopiyedlos &iaiwl) and treated
Wi th excess ethanolic hydrogen chloride to give 5.21 g of the title

conmpound, mp. 199-201[err]C Exam e 28
8-{2-[ 2- ( Zzampde /@& noxy) - et hyl am no] - et hoxynet hyl } - 3- net hyl - 4-

é’éﬁg?gp“@%y,"ﬁﬂﬁ“%‘?m AT g Wik diine) Faletign- 1"

1- ( 2- met hadyIRanA-pheny 1Thenzgopyramdydrochlaoride hemihydrate step of

flash chronatography on silica gel eluted with ethyl acetate: nethanol
A mixture of 4.5 g of Intermediate XXXIX, 3.9 g of
8-amino-3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran, 8.3 g of sodium
triacetoxyborohydride and 3.4 ml of acetic acid in 40 ml of
1,2-dichloroethane was stirred for 6 hours at 20-25°C. 15 ml of
5% aqueous sodium bicarbonate solution was then added, and the
mixture was stirred for 10 minutes. The mixture was then made
alkaline by addition of 0.5N sodium hydroxide solution and
extracted with dichlormethane. The organic extracts were washed
with water and dried on anhydrous sodium sulphate. The solvent
was evaporated off in vacuo and the residue was purified by
flash chromatography on silica gel, eluting with ethyl
acetate:petroleum ether 9:1. The base obtained was dissolved in
dichloromethane and 1 equivalent of ethanolic hydrogen chloride
was added. After removing the solvent in vacuo, the residue was
crystallized from 50% ethanol to give 1.6 g of the title
compound, m.p. (140) 151-153°C.

Example 35
8-{N-methyl-3-[4~-(2-methoxyphenyl)-1-piperazinylj-propylamino}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran hydrochloride
hemihydrate |

A mixture of 4 g of the compound prepared in Example 33, in the
form of its base, 4.35 ml of 37% aqueous formaldehyde and 1.15 g
of sodium cyanoborohydride in 25 ml of acetonitrile was stirred
at 20-25°C, maintaining the pH in the range .5-6 by the addition



97:3, 4.25 g of the title conmpound was obtained. Mp. 191-193[err]C
Exanpl e 29 8-{2-[4-(2-net hoxyphenyl)-1-pi perazinyl]-ethylthionethyl}-3-
- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran hydrochloride 2.5 g of potassium
carbonate, 2.13 g of potassiumiodide and 3.15 g of

1- (2- met hoxyphenyl ) - pi perazi ne were addgegpto a solution of 5 g of
Internmediate XXI in 50 m of dinethyl- formam de, and the m xture was
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Example 36
8-{N-acetyl-3-[4~(2-methoxyphenyl)-l-piperazinyl] -propylamino}-
-3-methyl-4~-oxo-2-phenyl-4H-1-benzopyran hydrochlor ide hydrate

A mixture of 4.8 g of the compound prepared in Example 33, in
the form of its base, 2.8 ml of acetic anhydride and 33 ml of
pyridine was stirred at 80°C for 4 hours. After cooling to
20-25°C, the reaction mixture was poured into 200 g of iced
water, acidified with 10N hydrochloric acid and extracted with
dichloromethane. The organic extracts were washed with water,
dried on anhydrous sodium sulphate and evaporated to dryness in
vacuo. The residue was purified by flash chromatography on
silica gel, eluting with ethyl acetate:methanol 95:5. The pure
base which was obtained was dissolved in dichloromethane. 1
equivalent of ethanolic hydrogen chloride was added and the
solvent was removed in vacuo. The residue was crystallized from
acetonitrile to give 3 g of the title compound containing 0.33
equivalents of acetonitrile, m.p. 208.5-210.5°C.

Example 37
8-{3-[4=-(2-methoxyphenyl) -1~-piperazinyl]-propionamido}-3-methyl-
-4-oxo-2~phenyl-4H~1~benzopyran hydrochloride

A mixture of 3.97 g of Intermediate X and 3.07 g of
1-(2-methoxyphenyl)-piperazine in 40 ml of dimethylformamide was
_ stirred at 60°C for 6 hours. The reaction mixture was then
cooled to ambient temperature and poured into water. Following



conpound, mp. 170-172[err]C. This conpound contains 1 equival ent of
et hanol . Exanple 31

8-{2-[4-(2-met hoxyphenyl ) - 1- pi per azi nyl ] - et hyl sul phonyl et hyl } -

- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran hydrochloride A mxture of 4.5
g of Internediate XXV, 2.36 g o0ft33462- et hoxyphenyl) - pi perazi ne and
0.84 g of potassiumcarbonate in 45 m of anhydrous dinethyl formam de was

stirred at eaaﬁriaﬂ‘lildrenpbtht diiehllorchethane, Tﬂeere&qhm& Phdsd ewdssS wahiexy
into 300 m %

Led _under uctlon Lt h er._ The
S0l |0 base Wikh WAL Ag | BEhRE N MRy St PRaalBR] sRTpakG, (FHE golVent
143- 146[ er ma&. reﬂwmedcnpsmadun&aThascrudayﬂﬁsmﬂhelwas ErQSthldiaedhdn@m

i S B8R 0% A confof pAE Wl tnen

conpound, mp. was o alned y recrysta
met hanol : wstiss ygd;ln hongthg§ghp|@ molar equivalent of 0. 81M ethanolic

84{2 [42(2h | ragwéhde pwagr&addé\d ]th@thuéagbm]ﬁl%%amemhy §f7the f1:11-.1e
- 4- oxo- 2- phenyl - enz ydroc ri solution o .7 g0
Internedlatgﬁ%ﬂq %ﬁ%ﬁgﬁﬁg (ﬁﬁ%ﬁﬁ was added dropwi se at
Oferr]Cto a suspen5|on of 0.9 g of sodlun1hydr|de (50%in mneral oil) in
9 m of di forygam de. The cooling bath was renoved, and after 30

m nut es atg§%ﬁégfgé§?c a solution of 4.1 g of 1-(2- chl or oet h | ) - 4-

- (2- met hox BrHe@m{l4~ (Z-methaxyphenyl) ﬂ-ﬁp@mmlwm&m ~stmathylire
T xture was.gdyd-al gl Srdinch iUl meXih (50 SN ARl (0 20-25(err] C

59

A further addition oOf of sodi um hydri de mneral oil)
followed by 1.36 ¢ of 1- (2-chl oroet hyl) - 4- (2- met hoxyphenyl ) - pi per azi ne
in 5 nl 2f pixture of 3.34 g of Intermediate XLIV and 7.22 g of

1-(2-methoxyphenyl)~piperazine was stirred at 100°C for 5 hours.
An additional 1.8 g of 1-(2-methoxyphenyl)-piperazine was then
added and stirring was continued for a further 2 hours at 100°C.
After cooling to ambient temperature, the reaction mixture was
'poured into water and extracted with ethyl acetate. The organic
phase was washed with aqueous sodium hydroxide solution, dried
on anhydrous sodium sulphate and evaporated to dryness in vacuo.
The crude residue was purified by flash chromatography on silica
gel, eluting with ethyl acetate:methanol 98:2. The collected
fractions were evaporated to dryness in vacuo and crystallized
from water:ethanol 4:6. The crystals were redissolved in
dichloromethane and treated with 1 molar equivalent of
methanesulphonic acid. The crude methanesulphonate obtained by
evaporation in vacuo was crystallized from ethyl acetate:ethanol
1:1 to yield 2.35 g of the title compound, melting at 191-193°C.

Example 39
8-{2-[47(2—methoxypheny1)-1—piperaziny1]-ethoxy}-a-methyl-
-4-oxo-2-phenyl-4H-1l-benzopyran hydrochloride hydrate

A mixture of 6.61 g of the Intermediate XI, 8.34 g of
1-(2-methoxyphenyl)-piperazine and 1.26 g of sodium iodide in 70
ml of dimethylformamide was stirred at 80°C for 17 hours. After
cooling to 20-25°C, the reaction mixture was poured into 600 ml
of water, made alkaline with 5% aqueous sodium bicarbonate and
extracted with dichloromethane. The organic extracts were washed



di met hyl f ormam de was made. The m'xture was stirred at 90[err]C for 8 hours
and again cooled to 20-25[err]C. 200 m of water was cautiously added, and
the m xture was extracted with ethyl acetate. The organic | ayer was washed
with water and dried on anhydrous sodi um sul phate. The sol vent was
evaporated off in vacuo and the residuel2ds purified by flash

chromat ography on silica gel, eluting with n-hexane:ethyl acetate 3:2. This

gave a m xWith @ausRLHRRAm (ghlanide sedident sirdedhenc @nhysinans mpdium

N-trifluor Ragindee OFRAUErapbraitePftéh h&w&urfn WgaclbsS @nedrb8idaew
et hanol and 35 ni of dlﬁEtQé%Su|£hOXIde. o this solution, 0.55 g of sodi um
bor ohydr i d®YkdE 188 ehY pFriathwFRECRRtOgTIBNY, OrC. s¥hichi gelve ting, Meith
for 3 hogrﬁiﬁhnd%ﬂémﬁiémr?cﬂlﬂd bleen ,pouthéni ntgg 290 rﬂh'rn;i V\Iéﬁﬁh ctiiiths
extracted wth et et T ani.g..extracts re washed.w.t I
dried on a radﬂ?&%%?naéﬁfﬁhg e%;‘%dq@\qf- eor%?%oq%gﬁ%%sgopﬁegace\gﬁt %Hee
resi due wasalivendi vwds | nemdived| cironwabune. Tie omsiiduecnwas ofissohved| iin
hydr ogen ¢ ' qggﬁg’ s Qi [ ' wa, ;
recrystall Pztg{ rl?:‘riovn\f'ﬂ:eltahano ..é\flec?dﬁgfigag,eﬁmt&a%%ﬁ?zr ?fgéa ) ;hf%l-.tftle
Exanpl e 33 MPRUNA ¢DVRERhbigeRcapR) vak¢allectad by suction filtration.
- propyl am n} - gaget Pebrysta®iqzédPhepyh- 454l - khagiar.anyhrdgocslorige m.p.
2. 75-hydrate Using 1-(3-chloropropyl)-4-(2-methoxyphenyl) - pi perazi ne

i nst ead of 22472¢. :91*“oroethyl)-4-(2-nethoxypheny|)-piperazine, but
ot herw se operating as described in Exanple 32, the title conpound was

obt ai ned. I¥j‘1 %%%]ﬁ%%ﬁegfig_w% et hanol ). Exanple 34
d % :

8-{4-[4-(2-1e -p! perazi nyl ] - butyl am no} - 3- et hyl -
F C=66.38, H=6.34, N=5.35, Cl=6.76, H30=3.35

Calculated % : 66.34, 6.14, 5.33, 6.75, © 3.43

oun

NMR 8pectrum at 60 MHZ (CDCl3-~CD30D) _
7.8-7.1 (m, 8H, aromatic protons of the benzopyran ring)
7.1-6.6 (m, 4H, aromatic protons of the 2-methoxyphenyl group)
4.8-4.4 (m, 2H, OCH,)

4.4-4.1 (m, 3H, Hy0 and N*H)

3.9-3.0 (m, 10H, 5 x CHyN)

3.8 (s, 3H, OCH3)

2.1 (s, 3H, CHj3)

Example 40
8-{3~-[4-(2-methoxyphenyl)-1-piperazinyl]-propoxy}-3-methyl-
~4-0xo-2-phenyl-4H-1-benzopyran dihydrochloride

This compound was prepared by the method described in Example
39, but wusing Intermediate IX instead of Intermediate XI.
Purification by flash chromatography was omitted as unnecessary
in this case. M.p. 226-227°C.

Example 41
8-{4-[4~(2-methoxyphenyl)-1-piperazinyl]-butoxy}-3~-methyl-
-4-oxo~2-phenyl-4H~1-benzopyran dihydrochloride

A mixture of 7.75g of Intermediate XVI, 4.7 g of
1-(2-methoxyphenyl) -piperazine, 3.3 g of potassium iodide and



- 4- oxo0- 2- phenyl - 4H 1- benzopyran hydrochl ori de hem hydrate A mixture of
4.5 g of Internediate XXX X, 3.9 g of

8- am no- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran, 8.3 g of sodi um

triacet oxyborohydride and 3.4 nl of acetic acid in 40 m of '

1, 2-di chl oroet hane was stirred for 6 fa@g<s at 20-25[err]C. 15 m of 5%
aqueous sodi um bi carbonate sol ution was then added, and the m xture was
stirred f@r810 9 n@fes.antydndus ur pokasstingn nedcbahabtéi neirby a@di tnbn of

0. SN sodi FnB¥ye¥biRaReht 4an, BRIreLAr 6t 0=t ERrIchbAER! R3RE, Z0611ng

argani c extracts were was water and dried on an rous sodiu
sul phat e. tPh20s8bi€nt thasreaabdrnt Bixbure; wasaﬁearaﬁdlnﬁe 668; mde o\ﬁ/ayater

pur It f It ed a%ﬁaf |éﬁité&i'{1éwaﬁ9ﬁhaldﬁ)élﬂ%r8dé§?ﬁrﬂﬁg Tﬁéugﬂrﬁﬁn}ﬂd hegtPyéts were
acetate: petlr um 9: optaln was I SSQOl ve

o Chi or onBRRBRE HAFN SRRRT PBH: SR o oRNEY ﬂya}lsga?demnbr%ﬁpmeadase
Af L er Ir errnhengdllverﬁnlmt thenvwappr'altedr exfi f uﬁnw&acu?yst'rlﬂéll redidunenyag%
et hano

Exanpl e 3§“g#§|?a %@éb{)ﬂﬁ(%&& 9?%% )Jﬂp%%%%‘régzﬁ#ﬁv] ép?‘z[‘ﬁ b

- 3- nethylenhwioagephtsylThH—musentépyﬁaqompenodhtbnsdebneannﬁdaatetA base

m xture Otzaé JtLhnkPErR8APOREL PT HRRAT Qﬂﬁ}fh:@iﬁﬁi&ﬁ@@ ld)f‘ l?t:*it‘aed‘t‘i\'fé?@tof with
base, 4.3 of ,37% aqueous fornmal dehyde and 1.

cyanobor oﬁ‘;}HPP&élpnhiérﬁger chigrdfeer F‘éeﬁ/agrgFFPﬁlg&zéFQO 58y fEbanol,

mai nt ai ni Bgst geofHtigleheompogndSwasbygbtienaddi i, pn 217-238°cQf acetic acid
during the reaction. After 4 hours the solvent was evaporated of f in

vacuo. 80 nml of ethyl acetate and 200 m of ice cool ed 1N sodi um hydroxi de

sol uti on Exampleéddd to the
8-{5-[4-(2-methoxyphenyl)~l-piperazinyl]-pentyloxy}-3-methyl-
-4-0x0-2 -phenyl-4H-1-benzopyran hydrochloride

This compound was prepared by the method described in Example
41, but using Intermediate XVII instead of Intermediate XVI.
M.p. 173°C (ethanol). The corresponding base melts at 117-118°C
{ethanol).

Example 43
8~{3~[4-(2-methoxyphenyl)~l1-oxo~1l-piperazinyl]-propoxy}=-3-
-methyl-4-oxo~-2-phenyl-4H-1~benzopyran 1l.75-hydrate

2.93 g of magnesium monoperoxyphthalate in 10 ml of water was
added dropwise at -15°C to a solution of 4.34 g of the compound
prepared in Example 40 and 0.1 g of benzyl(triethyl)ammonium
chloride in 20 ml of dichloromethane and 20 ml of methanol. The
mixture was stirred for 2 hours at 0°C and then warmed to
ambient temperature. It was poured into water and made basic by
addition of aqueous sodium hydroxide solution. Extraction with
dichloromethane gave, after the usual work up, a solid which was
purified by flash chromatography, eluting with
dichloromethane:methanol 9:1. The collected fractions containing
the pure compound were evaporated to dryness in vacuo and the
residue was crystallized from acetonitrile to give 0.5 g of the
title compound, m.p. 89-92°C. | ‘



resi due. The organic phase was washed with water, dried on anhydrous sodi um
sul phate and evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel, eluting with ethyl acetate:petrol eum
ether 3:1. The pure base which was obtai ned was dissolved in diethyl ether.
1 equi val ent of ethanolic hydrogen chli-d2éte was added and the sol vent was

removed in vacyo. The residue was crystallized fromwater to give 2 g of
t he titlem#mp 186-187[err]C. Exarrple 36

8- {N-acet y@= dimetisypherno®y -d-

-3{rrethy|3dz})g‘{q?‘(@ml-4 benaz% ra ocﬂl’o_rlde h rate A mx]fu4re of

4.8 g of the con&lﬁeﬁ% ;étbe %&r@% ch 1H’ﬂeeformof its base, 2.8

m of acetic anhydride and 33 m ff pyri di ne was stlrred at 80[err]Cfo[ 4

hours. Af taer g 052%f € o xLupe was p | Lo
X CaERenLa o, &7 2 oFL P AR R 2er dnaro

200 g of iced water, acidi W | oTrTE
with di chlm%e ange o?g%ﬁn c %ext PEct SZN@T@WWMQHDmmaIﬂQMe)n

raaYSLolT Erdpanen | Sbdiranny €YORB1BOA] Wi WEaL LD YoM Tt 27,

romat ogr a
oottty 91%53 4B SR AT D" SR bedienn ik kinned Abo20-388 0y ARk 8
di chl or omitdvar=e anl eimg:\efm cﬁoxetTmharmirs:. hm&cgﬂwﬂ% Qlia}éj%d f viisoraftday
h I e res S.Crysta e rom
acot oni tr i V?%@éﬂ%*"‘é Sk VBRERand ! S Rt R e it af S8 eqawéarmss
of acet onmsthanolm B4 mlecumrSFeew}eCwa@aaﬁdai.Bmext 0.61 g of sodium

L e ot ) NSRRGSRt e

| nt er medi &e n@nd. ofcyy &f hoym. abt ROARRGy| gndi sbearipruted 4@“‘“’ dfced
di met hy| f e Cb’xd\/aéxﬁfaétéd Qﬁlt@pciliélﬁ@r&ﬁ’élfﬁang heTﬁSaBE'gQFhE‘ e MRS
then COO'%%Eé)é% eé“ gﬂp L%r%n d {ggegnlghgyggggé sodldaméuiphate.
The solvent was removed in vacuo and the residue was purified by
flash chromatography on silica gel, eluting with
dichloromethane: methanol 49:1. The base obtained was treated
with ethanolic hydrogen chloride. After crystallization from
ethanol, the title compound was obtained. Yield 40%, m.p.

200-202°C.

Example 45
8-{2~-hydroxy=-3~[4-(2 -metho'xypheny_l ) -1-piperazinyl]-propoxy}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran hydrochloride

A solution of 3.7 g of Intermediate XL and 4.64 g of
1-(2—ﬁethoxyphenyl)—piperazine in 40 ml of dimethylformamide was
stirred at 80°C for 3 hours. After cooling to 20-25°C, the
reaction mixture was poured into 400 ml of water and extracted
with dichloromethane. The aqueous phase was made alkaline with
1IN sodium hydroxide solution and extracted with ethyl acetate.
The combined organic extracts were washed with water and dried
on anhydrous sodium sulphate. The solvents were evaporated off
in vacuo. The residue was purified by flash chromatography on
silica gel, eluting with ethyl acetate. The fractions containing
the title compound in the form of its base were pooled, and
stripped in vacuo. The residue was dissolved in dichloromethane
and one equivalent of ethanolic hydrogen chloride was added. The



-123- extraction with dichloronethane, the organic phase was washed with
wat er and dried on anhydrous sodi um sul phate. The sol vent was renoved in
vacuo. The crude residue was crystallized fromethanol to give the base of
the title conpound, which was then dissolved in hot ethanol. 1 nolar

equi val ent of 0.81M et hanolic hydrogeri@ll-ori de was added to the sol ution.
4 g of the title conmpound, mp. 255-257[err]C, was obtai ned. Exanple 38

8- { 2- [ 4- ( Bomtdrty pherg | retiopedeinz vagup- andy itivee irbEidhensitds/|crystallized

- 4- oxo- 2- phenyl - - benzopyr a p ) 3
o neai ik pLRatgls 7' B BHOTRERNS] A Dohehntho o8 indter
at 100[ er régnivalent oofs ethangddiwenshpbtaied of M.p.  (122) 126-128°C with
1- (2- met hqyg d)ePhRer azi ne was then added and stirring was continued
for a further hours at 100[err]C. After cooling to anbi ent tenperature,
the reaction m xture was poured into water and extracted wth ethyl
acetate. Tifamppede phase was washed with aqueous sodi um hydroxi de

solution, drjed on:anh ous_sodi Y r LN
vacuo. Thetticker LETRYERTRERRERY L b iP R Sa iy FRRbT Al P bRy
gel, el uti+troxd+2-cphehyletialebenzopyinol: 2. The col |l ected fractions were
evaporated to dryness in vacuo and crystallized fromwater:ethanol 4:6. The
crystals were redissolved in dichloromethane and treated wth 1 nolar

equi val entA omiwburenesef phdnfic &ti 0o ThdnEeraediatrane¥i PhonateSobidi net
by evaporafli pi\-ﬂué\tﬂéﬁygt:&ﬁ§1;w§§aféﬁﬁé, f 108 ehyotaeiiaine: Rdidw! add 111 @
yield 2.35 g of the title cgngound, ne, tlne at 12%-%@3% rélC:tEkfggle 39
B{2- [ 4- (2 iRk RAPHERYP) POLRPRLEE PREPIDRER 03y} 40 Rb; 7| & Lmethy TEBrmatiide
was stirred at 100°C for 3 hours. After cooling to 20-25°C, the
reaction mixture was poured into 350 ml of water and extracted
with dichloromethane. The organic extracts were washed with
water and dried on anhydrous sodium sulphate, and the solvent
was then evaporated off in vacuo. The residue was purified by
column chromatography on silica gel, eluting with ethyl acetate:
petroleum ether 3:2, and by crystallization from ethanol,
yielding 3.9 g of the title compound, m.p. (70) 96-99°C.

Example 47
8~{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylsulphonyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran hydrochloride

A solution of 3.8 g of Intermediate XXXV and 4 g of
1-(2-methoxyphenyl)-piperazine in 40 ml of dimethylformamide was
heated at 60°C for 7 hours. After cooling to 20-25°C, the
reaction mixture was poufed into 500 ml of water and extracted
with dichloromethane. The organic extracts were washed with
water'and dried on anhydrous sodium sulphate, and the solvent
was then evaporated off in vacuo. The residue was purified by
flash chromatography on silica gel, eluting with ethyl acetate:
petroleum ether 1:1.' The base of the title compound was
obtained. It was dissolved in ethanol and one egquivalent of
ethanolic hydrogen chloride was added to give 4.5 g of the title
compound, m.p. (215) 226-228°C.



- 4- 0xo0- 2- phenyl - 4H- 1- benzopyran hydrochl oride hydrate A m xture of 6.61 g
of the Internediate XI, 8.34 g of 1-(2-nethoxyphenyl)-piperazine and 1.26 ¢
of sodiumiodide in 70 m of dimethylformam de was stirred at 80[err]C for
17 hours. After cooling to 20-25[err]C, the reaction m xture was poured
into 600 mM of water, nmde al kaline mﬁLHzg%)aqueous sodi um bi car bonat e and
extracted with dichloronethane. The organic extracts were washed -124-

W th aqueoq&é¥#§éﬂnéﬁnoride solution, dried on anhydrous sodi um sul phat e

and evaporate ness in vacuo. The residue was purified by flash

chr omat ogr iRt ={dmethpxyphankl i RiRerazingt Lrakhelrulphanowt} -319: 1,

then 98! Z.met 4~dxd S pHEn ¥ B h 4 dpsy s ey rddifldridé conpound
wer e pool ed, and the solvent was renoved in vacuo. The residue was

di ssolved in ethanol and et hanol i ¢ hydrogen chloride was added. The title
conmpound crstsdlutzesh arsf wak. $old edifed Intearnddaté | IXLEIL | cand | t3vls g  of

tall f |
anal ol ot Foctgr LB BIRA 1l A Al a0 o £y, SR fSenon fIE b
Cal cul at ed heated ads.30°C fon47 hgugs, Afgers cooling 3tes RAR2SPEct rthe
at 60 Mz (ﬁ!&&féﬁ]m&{ﬁé] Bk poliréal itiBo S50 %P”BE' ‘iwal@‘."e‘iI AR Oéxéfﬁ‘cted

benzopyran rjng) (m 4H, "aromatic protons of - met hoxyphenyl
group) 4. 8-with 4&°@ﬂ?rQ§§¥QﬁF?? QPQ1QFQPQ$# %ﬂ;“ﬁi%ﬂrYQ§eﬂEF¢$%fV}$§ water
3.9-3.0 (MandHirfe& dalahydbous Sodiun sSuldphatE&H £id |¢he. dolvent swasstthen

CHerr]) evaporated off in vacuo. The residue was purified by flash
chromatography on silica gel, eluting with ethyl acetate:
petroleum ether 3:7, and the title combound was obtained by
salification with ethanolic hydrogen chloride. Yield 2.9 g, m.p.
236-238°C.

Example 49
8-{N-methy1-2-[4-(2-methoxyphenyl)-l-piperazinyl]-
-ethylsulphamoyl}=-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran
hydrochloride

The title compound was obtained by the method described in
Example 48, but using Intermediate XLI instead of Intermediate
XLITI. M.p. 194-198°C (ethanol).

Example 50
8-{N-carbamoyl-3-[4~(2~-methoxyphenyl)-1-piperazinyl]}-
-propylamino}-3-methyl-4-oxo~-2~-phenyl-4H-1l-benzopyran
methanesulphonate hemihydrate

A mixture of 4.06 g of the compound of Example 33 and 1.5 g of
potassium cyanate in 42 ml of glacial acetic acid was stirred at
50°C for 4 hours. The rection mixture was poured into iced water
and made alkaline. The precipitate was collected by suction
filtration, dried and purified by flash chromatography using a
silica gel column eluting with ethyl acetate:methanol 98:2. The
fractions, containing the title product as a base, were
evaporated to dryness in vacuo and one equivalent of
ﬁethanesulphonic acid was added to the residue after dissolution



Exanpl e 40 8-{3-[4-(2-nmet hoxyphenyl)-1-pi perazinyl]-propoxy}-3-nethyl -

- 4- oxo0- 2- phenyl - 4H 1- benzopyr an di hydrochl ori de This conpound was prepared
by the method described in Exanple 39, but using Internediate | X instead of
Internmediate Xl. Purification by flash chromat ography was onmtted as
unnecessary in this case. Mp. 226-2271291]C. Exanple 41

8-{4-[4-(2-nmet hoxyphenyl)-1-pi perazi nyl ] - but oxy}-3-net hyl -

- 4- ox0- 2- BhedQ| BEHOE. cHetamedr oo riefvent ‘fﬂ%(t%l‘f@°r%)"fed qff5in
of I nt eva®edd a4Rd tKleesiﬁuE was dﬁ?é&di&ﬂﬂﬁdKﬁﬁdﬂﬁéﬁﬁéndmFﬁﬁagiﬁﬁ 333

of OtaSSI m,i.odi de_and - 125- otassiu
Qarbonat 3 P EE HEE 28! compatiyd ¢ Givr 38 7nasORE  veiPh, dS65ER03 R 1o o
hour s. AﬁThisccaﬁpmmndocﬁﬂt&ﬁﬁedrbﬂb mhmareaquioalenttufeeﬂhan@bured into
600 m of water and extracted wi th dichloronethane. The organic extracts
were washed with water and dried on anhydrous sodi um sul phate, and the
sol vent vExample Sl aporated off in vacuo. The residue was purified by

col um ChioﬂﬁlPﬂiﬁ@hﬂeQﬂoi&bhEﬁyﬂ?Ll-ﬁkﬁétﬂﬂmﬂ&i?-QLaibbﬁ iple- The pure
title conpound thus obtained as its basé was transforned nto Its

dihydrochT%#?H%lby’?¥%a?th?nX}rﬂnéiﬁBﬁBF?EYﬁ?BrBgEH‘Eﬁ?B}PH%Pa%Eter
crystallization fromethanol, 6.5 g of title conpound was obtai ned. mp.
217-219

(514 (b FRYPEROBreRy £ 21 Bt oo 3T RYAT SBerfiPeRDy L eubEbyide in o ml of

- 4- 0x0- 2-phendrdhethane z psr addeddradt ht 90 ¢ @etdhas sodmtdond ofa D (4 mel edf by
the et hog dpo et LHedrliAe=XAIPL e nil 0P Uil BohOLALAES! HeteXVde 11SRA%a L]

| nt er nedi at
~-70°C for 15 minutes, a solution of 2.8 g of the compound of

Example 21 (as a base) in 14 ml of dichloromethane was added.

After 15 minutes at the same temperature, 4.7 ml of ahhydrous
triethylamine was added and the temperature was raised to -30°C

over a period of 30 minutes. Stirring was continued at -30°C

for another 30 minutes. After letting the temperature rise to

0°C, the mixture was diluted with 120 ml of water and extracted

with dichloromethane. The organic phase was washed with water,

dried on anydrous sodium sulphate and evaporated to dryness in

vacuo. The residue was purified by flash chromatography in a .
silica gel column, eluting with ethyl acetate:dichloromethane

9:1. The fractions, containing the title product as a base, were

evaporated to dryness in vacuo and one equivalent of

methanesulphonic acid was added to the residue after dissolution

in 30 ml of dichloromethane. The solvent was evaporated off in

vacuo and the residue was crystallized from ethanol to give 2.9

g of the title compound, m.p. 194-195°C.

Example 52
8-{3~[2-(1,4-benzodioxanyl)methylamino]propylcarbamoyl}-
-3-methyl-4-oxo-2-phenyl-4H-1~-benzopyran methansulphonate

A mixture of 5.56 g of Intermediate XLIII, as a base, 4.58 g of
2-(p-toluenesulphonyloxymethyl)-1,4-benzodioxane and 1.9 g of
anhydrous potassium carbonate in 80 ml of anhydrous
dimethylformamide was stirred at 110°C for 5 hours. The
reaction mixture was cooled to ambient temperature, poured into



M p. 173[err]C (ethanol). The corresponding base nelts at 117-118[err]C
(et hanol ). Exanple 43

8-{3-[4-(2-met hoxyphenyl ) - 1- oxo- 1- pi per azi nyl ] - propoxy}- 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran 1. 75-hydrate 2.93 g of nagnesi um
nonoper oxypht halate in 10 m of water vgso-added dropwi se at -15[err]Cto a
solution of 4.34 g of the conpound prepared in Exanple 40 and 0.1 g of
benzyl (triwahek) amdoextirachedr withi diédhlotronmétHanal or thet begandedph@sel wak

et hanol . FHERERXth ALY, AL Uy 2SR SSLE CoRREnbben vaaREd Lo

anbi ent tenper |t was "poure I-on of
aqueous sodhgneNapPERtEd §QIGFYBQSSEXDra@Gu©n wEha nﬁéthQOWEﬁhnnglgaﬁé by

after the gs4ah wﬂw&oﬁaﬁﬂy du&’ﬂh§h aasipyehf il colimn, féﬁf&ng Fith
chr omat ogr a di_chl or onet hane: net ha

ol oot od FFBYL; aretasrimekhARoLn b o TBApEERACBRe CORBBLALBE Eheqtikles
in vacuo aadmpbandesaslua Eser verel ldvapbrated atet (ﬂrytﬁeéﬁ ia gracud. STHe

of the tit C. mle 4

8-{2-[ 2- (2L§S§8§§ phe‘ﬁ’b%s%gl"g‘iz*ylﬁ‘}‘n nS]“hEPﬁixy}a LSt “equivalent of
- 0X0- 2- phemythahbsubphgnpyranlﬂydmﬁﬂdhmeﬂdanAethmlu&ceﬁaﬂe5wgsoadded. The
Internedia g | - i a

2, 6-di et htgsigké%%gf/éget oﬁd@hﬁggrg lg'lr%ggggccr}gfr%l %gd %’%ﬁ%&a%ied from
al ., J. Eﬁ@h t°291VE1§54 999 )thﬁ aitie ePMBEHREncMnRS §f7|2r'|18&°§t-

20- 25[err]C for 18 hours and at reflux for 5 hours. The sol vent was
evapor at ed_of f ;2 éacuo and the residue was dissolved in 80 m of anhydrous

nmet hanol. . cul ar sieve was added. Next, 0.61 g of sodium
8-{4-[4~-(2-methoxyphenyl)~-1-piperazinyl]-butyl}-3-methyl-

-4-oxX0-2-phenyl~4H~1~benzopyran methanesulphonate

A solution of 2.8 g of Intermediate XLVI and 0.13 g of
p-toluenesulphonic acid in 150 ml of methanol was refluxed for 5
hours. After cooling to 20-25°C, 0.8 g of anhydrous potassium
carbonate was added and stirring was continued for 3 hours.
After filtration, the reaction mixture was evaporated to dryness
in vacuo to give 2.5 g of 8-(4,4~dimethoxybutyl)-3-methyl-4-oxo-
-2-phenyl-4H~1-benzopyran.

NMR (CDClj, &)

1.6-1.9 (4H, m, CHCH,CH,CH)

2.2 (3H, s, flavone CHj)

2.9 (2H, t, F1-CHj)

3.3 (6H, s, 2 x OCH3)

4.4 (1H, t, CH(OCH3)3)

7.3 (1H, dd, flavone CH in 6)

7.5-7.8 (6H, m, flavone CH in 7, and 5 x phenyl CH)
8.1 _ (1H, dd, flavone CH in 5)

A solution of 2.5 g of the compound thus prepared in 10 ml of
water and 30 ml of acetic acid was heated at 50°C for 2% hours.
The reaction mixture was cooled to ambient temperature, diluted
with iced water, basified with aqueous sodium carbonate, and
extracted with chloroform. The organic phase was dried on
anhydrous sodium sulphate, filtered and evaporated to dryness in
vacuo. The residue was purified by flash chromatography on
silica gel, eluting with petroleum ether:ethyl acetate 3:1. 2.1



bor ohydri de was added at O[err]C. The m xture was stood for 1 hour at
Oferr]C and for 1 hour at 20-25[err]C,. and then poured into iced water and
extracted with dichloronethane. The organic extracts were washed with water
and dried on anhydrous sodi um sul phate. The sol vent was renoved in vacuo
and the residue was purified by flash=-13akx omat ogr aphy on silica

gel , el uting wi t h di chl oronet hane: nethanol 49:1. The base obtai ned
was treat egj of t B-dtthraxobutyly ddohethyR-droge2Aphenyd#Hrarbe ZopPyE afy ias

et hanol , j f§V§¥’ 2Rh4 a8 uséaehd thd %o MUtV -pReP{ £iddtion
Exanpl e 4 %wd oxy EFFEﬂ?g met hoxyphenyl ) - 1- pi perazi nyl ] - propoxy} 3-
-nmet hyl -4 L8R 1- benzopyr an hydrochl oride A solution of 3.7 g of
Internedl 4-£ﬂ-g of 1-(2-nethoxyphenyl)-piperazine in 40 m of

dlnethylfornanlde was iryed for 3 hours. After cooling to
20- 25[err]JC 31 red (ﬁ%'i‘br{'{‘ﬁ‘l ﬁﬁ%&%%&’red into 400 m of water and
extracted 2d2 h di chl of3metdhantlavidmee sCHeous phase was nmade al kaline with 1IN

sodi um hy |de solu n an ted with ethyl acetate. The conbi ned
organi c egg?acts wer e %gﬁﬁgdq%ﬁﬁﬁ&agter and dried on anhydrous sodi um

sul phate. Z¥® sol vent 2Rerl, bpeHak ed of f in vacuo. The residue was

gﬁrliledtby.ilashtchrgﬂytQﬁaaphy?ﬁ5h§|¢HCﬁngsj el uting mﬁth et hyl acetate.
e fractions containing the fjtle co oun in_the_form of ase were
pool ed, ant2t%ipped vd&udéiQYﬁp?e B$s§o¥v é%ﬁloronethane

and one eqgjyal ent of(Emhawallﬁlavdm@gem thlﬁ)lde was added. The -127-

sol vents r enmoved vacu d the residue was crystallized from
et hanol . g@ fof t he tf%ﬁe ﬁéﬂgﬂd contai ni ng one nol ar
2.3 ml of 6N hydrochloric acid in ethanol, a solution of 2.1 g

of the compound thus prepared in 40 ml of methanol and 0.45 g of
sodium cyanoborohydride were added in succession to a solution
of 8 g of 1-(2-methoxyphenyl)-piperazine in 30 ml of methanol.
After stirring the reaction mixture at ambient temperature for
24 hours, it was poured into 500 ml of iced water and extracted
with dichloromethane. The organic phase was washed with water,
dried on anhydrous sodium sulphate and evaporated to dryness in
vacuo. The residue was purified by flash chromatography using a
silica gel column, eluting with ethyl acetate:petroleum ether
9:1. The fractions, containing the title product as a base,
were evaporated to dryness in vacuo. The residue was dissolved
in 30 ml of dichloromethane and one equivalent of
methanesulphohic acid was added. The solvent was evaporated off
in vacuo and the residue was crystallized from acetone to give
2.35 g of the title compound (m.p. 141-143°C).

Example 54
8-[3-(4fpheny1-1-piperidiny1)-propylcarbamoyl]-3-methy1-4—
~-oxo-2-phenyl~4H~1-benzopyran methansulphonate

This compound was prepared by the method described in Example
11, using 4-phenylpiperidine instead of 1-(2-methoxyphenyl)-
-piperazine and conducting the reaction for 1 hour instead of 5
hours. Purification was carried out by flash chromatography
using a silica gel column, eluting with dichloromethane:methanol
100:5. M.p. 157-159°C (ethyl acetate). The respective base



equi val ent of ethanol were obtained. Mp. (122) 126-128[err]C with
deconposi tion. Exanple 46

8-{3-[4-(2-met hoxyphenyl) - 1- pi perazi nyl ] - propyl t hi 0} - 3- et hyl -

- 4- 0x0- 2- phenyl - 4H 1- benzopyran A m xture of 4.4 g of Internediate XXXV,
2.5 g of 1-(2-nethoxyphenyl)-piperazinegshs-g of potassiumiodide and 1.8 g
of anhydrous potassium carbonate in 40 m of dinethylfornmamde was stirred
at 100[ err melfeed athqway) Al4B+1490 i (etHanad)-.25[err] C, the reaction

m xture was poured into 350 m of water and extracted w th dichl oronet hane.
The organic extracts were washed with water and dried on anhydrous sodi um
sul phate, Exampie® &3 vent was then evaporated of f in vacuo. The residue was

ectate: oo anh CpR A0 Mt S Hopicduriat iy Sudnyis o g
3.9 g of t Wéﬂ%'@ﬁﬂﬁmnﬁﬁeK?@Ym mathansulphonahe 47

8-{3-[4-(2- met hoxyphenyl) - 1- pi perazi nyl ] - propyl sul phonyl } - 3-

b L PN e SSR BEBR) s AagPEbgE  Oh, b
di net hyl f orgmudd nga st Head iphaeny Biperididerinstead of A+ (@-mddiaxypHenyl) -

20-25[ err] Qp %""Lﬁ% ! %&ﬂ%}:‘é@%}gﬁ&%dﬁ& Y B rfgufgél svﬁ% of &

extracted wt or onet hane. i'c extract's weré wa
and dried &euwnshyddbis ARRTRARIIT ptekhyl aretatel)sol vent was then evapor at ed
off in vacuo. The residue was purified by flash chromatography on silica

gel , eIuting with ethyl acetate: petroleumether 1:1. The base of the title
conmpound It was dissolved in ethanol and one equival ent of

et hanol i c Wwﬂﬂmmméﬁm&m%ﬂp—pﬁoﬁwaﬂmwd,
mp. (215) -%%%hzy%.qf-r&loqz -phenyl-&ll-l-benzopyrgn

This compound was prepared by the method described in Example
11, using 4~(4-£f luorobénzoyl) -piperidine instead of
1-(2-methoxyphenyl)-piperazine and conducting the reaction for
30 minutes instead of 5 hours. Purification was carried out by
flash chromatography using a silica gel column, eluting with
dichloromethane:5N methanolic ammonia graduated 100:1 to 100:20.
M.p. 181-183°C (ethanol).

Example 57
8-{3-[4~(2-0ox0-1-benzimidazolinyl)-1-piperidinyl]j-propyl-
-carbamoyl}-3-methyl-4~-oxo-2-phenyl~4H~l-benzopyran

This compound was prepared by the method described in Example
11, using 4-(2-oxo-l1l-benzimidazolinyl)-piperidine instead of
1-(2-methoxyphenyl)-piperazine. Purification was carried out by
flash chromatography using ‘a silica gel column, eluting with
chloroform: 5N methanolic ammonia 100:3.

M.p. 238-241°C (ethanol).

Example 58
8-{3~[4~-(2-pyrimidinyl)-1-piperazinyl]-propylcarbamoyl}~3-

-methyl-4-oxo-2-phenyl-4H-1-benzopyran methanesulphonate

The title compound was prepared by the method described in



-128- Exanple 48

8-{2-[ 4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - et hyl sul phanoyl } - 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an hydrochl oride A solution of 4.5 g of
Internediate XLII and 3.8 g of 1-(2-nethoxyphenyl)-piperazine in 40 m of
di met hyl f ormam de was heated at 70[ er p@3kor 7 hours. After cooling to
20-25[err]C, the reaction m xture was poured into 150 m of water and
extract ed Exanple chlkds omatsiage. IhE2-epyrinidinyl) +piperszinehednstdadiat et

g?? ?LI \e/gcuo The resi c}ﬁée}%va i%%ﬁ%ebaﬂﬁ t&ﬁuﬁ% ofm#o ra%&onﬂs&?ﬁ%ﬁtfd

gel, el utiBRP®F¢h ’Jamwr%%&fat"@s riéﬁ’eﬁ-‘éﬂnté{ Hekash Fhmtmwhy eusing a

S(on})gugdgwﬁlma age@Edchyusa) i énﬁaihgnwwthh chill bdFdren :methaaR1 clhd@ 3 de.The
I e

8- { N- net hﬁé?ﬁ%‘ %36 32 errk%_F)Ex @%%Y?ﬂ ni;ﬂ] dichloromethane and one

- et hyl sul mmrma:&erﬂ: nef h;nletngmesulppbam;al adidl- ‘m;]zaaglédn ﬂa:y(ii‘tml'd;@mtlfoﬂ'he
titl Ex

LSt ng. © ot Rt (RIS e Rod0eiE CibD ekl UHE, CréRuallE] was
(et hanol ) .baked| £030 3B- frownr Wikbylethyl- @Eerbattleoxqpﬂeﬂen 1Cp|1|19r:agdnybﬂ
- pr opyl amflp]}tgag@érhyl - & gxo %@1@3)5;&%!— 1-b py ﬁ&d 'E‘.%?'l'ﬂ o%

hem hydrate A m xture of of the compoun e 33 an

pot assi umPEHAR kents of npthyl g?ﬁ%?%?e agBdj 0-3c i"—"H‘Voé@l?ﬁtlsr &af éfa"aﬂ{ er rT@
for 4 hourfespdet s ibase Melts® A0SLTBUETP ¢ N{sthaesh yat er and made

al kal i ne. The precipitate was coll ected by suction
Example 59
8-{3~-[4-(2-hydroxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
=3-methyl~4-oxo-2-phenyl-4H~1l-benzopyran

Operating as described in Example 11, but wusing 1-(2-
~hydroxyphenyl) -piperazine instead of 1-(2-methoxyphenyl) -
-piperazine, heating for 1% hours instead of 5 hours, and using
dichloromethane:methanol 100:3 to 100:10 as eluant for column
chromatography, the title compound was obtained. M.p. 118-120°C
(ethanol 95%).

Example 60
8-{4-[{4-(2-methoxyphenyl)-1-piperazinyl]-butylcarbamoyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran methansulphonate

This compound was prepared by the method used in Example 12, but
using 4-[4-(2-methoxyphenyl)-l-piperazinyl]-butylamine instead
of 3-[4~-(2-methoxyphenyl)-l1-piperazinyl]-propylamine. The
reaction mixture was stirred at rooin temperature for 22 hours,
diluted with water and filtered by suction, washing the
insoluble solids with water. The crude residue was dried and
purified by column chromatography on silica gel, eluting with
ethyl acetate:methanol 9:1. The fractions contining the pure
product as a base were collected, evaporated to dryness in vacuo
and dissolved in dichloromethane. Methanesulphonic acid was
added to the solution and the salt was precipitated by adding 2
volumes of ethyl acetate, filtered and recrystallized from



filtration, dried and purified by flash chromatography using a silica gel

colum eluting with ethyl acetate: nmethanol 98:2. The fractions, containing

the title product as a base, were evaporated to dryness in vacuo and

one equivalent of nethanesul phonic acid was added to the residue after

di ssol ution -129- in 30 m of dichler®get hane. The sol vent was

evaporated off in vacuo and the residue was crystallized fromethanol to

gLye 3.1 gethahbt totgtveotheubdtlen pompodndcOmepr] Z30nR3R°QecThpssprodust
I S conpoyn i e . Lyal ent anol . Exanple 51

8-{4-[ 4-( z%&%%ﬁ%%héh% ﬁgia%?%%%%?‘? e ﬁ?yrﬂ} - 3- ™

- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an net hanesul phonate A solution of 1.33

m of anhygdeamsigdi g8t hyl sul phoxide in 9 m of dichloronethane was added at
-70[err]C‘r6‘éisqufion 0 i

f 0.74 m of oxalyl chlgride in_6 of
i oht or breBnAeL 4 £EROLRPRTPASERE) “AopPeFRsAay L1 PRPRILELIPRSBAN I Fon of
2.8 g of ths-fetnguAd-okoEzaphenyliifiai-Denzopyran héthanesuldphbhatenet hane
was added. After 15 mnutes at the sane tenperature, 4.7 mi of anhydrous
triethylam ne was added and the tenperature was raised to -30[err]C over a
period of BRisi compeund SEs robtpimed wperating aas -degeribaif an Examhde 22

m nut es. é&]&irz 6}5%% nglﬁ{u%.lr.ﬁgﬁgg{ét UkQ pil S\;e\jn'r%'ﬂ:%‘fr & hh%hMb%Engﬁ?l-

diluted w of wa extracted chl oronet hane. T

organi ¢ phademasbydadhesonRrphaaydr4Hal-bengRPYHPar 088ds o StdATdMIDhELCE aRd
evapor at edpbQrdr ittedd) §ACH]. houl®® rephduerude Pidduct wysfpashfied by
chronatographﬁ i n g silica gg%wpolunn .el uting w.th.ethyl, .
acet at e: di CRLBPBNERKIRAtETFAPRY. O SAGRs I8t unFAUIRY &H&htFFpglpngﬁéFeas
a base, wemethwapdr AAed:1.6. dryeecssllectedadimactadmhs ocpentaiping| the pure
product as a base were evaporated to dryness in vacuo and
dissolved in dichloromethane. Methanesulphonic acid was added
to the solution and the solvent was removed by evaporation in
vacuc. The crude salt was crystallized from ethanol to give the

title compound, m.p. (196) 198-200°C.

Example 62
8-{3-[N~-methyl~2-(2-methoxyphenoxy)-ethylamino]~
-propylcarbamoyl}-3-methyl-4~-oxo-2~phenyl-4H-1-benzopyran
hydrochloride '

A solution of 10.5 ml of 40% formaldehyde in water was added to
a suspension of 6.66 g of the compound prepared in Example 14 in
55 ml of acetonitrile and 20 ml of water. After stirring for 15
minutes at room temperature, 2.70 g of sodium cyanoborohydride
95% was added to the red solution, and after an additional 15
minutes in the same conditions 1.38 ml of acetic acid was added.
After stirring for 3 hours, the solvents were removed in vacuo
and the residue was rinsed with 250 ml of water and 250 ml of
chloroform. After addition of 3N sodium hydroxide, the organic
phase was separated off and the aqueous phase was extracted
twice with chloroform. The solvent was removed from the
collected organic phases by evaporation in vacuo and the residue
was purified by flash chromatography on silica gel, eluting with
chloroform:5.2N methanolic ammonia 100:0.5 to 100:2. The
collected fractions containing the pure title compound as a base



met hanesul phoni ¢ acid was added to the residue after dissolution in 30 m

of dichl oronet hane. The sol vent was evaporated off in vacuo and the residue
was crystallized fromethanol to give 2.9 g of the title conpound, mp.
194-195[ err] C. Exanple 52

8-{3-[2-(1, 4- benzodi oxanyl ) nmet hyl am not+p38pyl car banoyl } -

- 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an net hansul phonate A m xture of 5.56
g of | nterWedrat eVRPPrRtegs 4ohadaynessg gnof vacuo and the residue was

2- (p-tol uepgsgbaheny! oxy R lchhnbilenzedioxapgutidnl Wad HcAMHWHELUWith
pot assi um carbﬁnate I n di net hyl f or,mam de, was

80 i ,of anhydr qus
stirred afthapg & | aydrggens ghlpride @pd.; c3LEREn RVRPEFALIRD c&6F efh®
anbi ent t egpaventr dn paows, itHe residhid-wamteinsed withadiedhyit kther and
di chl orone Al [ S e Lt h r, dried
anhydr ous %ggggﬁds t%etp%@ ?‘T"W%agtc}l an'dwgf/%p%’?‘\é\\@%dp%,\%&g??/ n&ge Fﬁ’ﬂggﬁﬁd ﬂ¥e
resi due wagiptration @mnd | cxystalbizedgfnphyagetogitriilei ¢ ggiveoBulng of
el uting w e I agﬁﬁgkﬁ' t ol —Bagble fractions containing the
title conpggﬁdEg§1§ bas mé?@ 26 po%§§e§4goegryness i n vacuo. The residue
was di'ssolved in ethanol and one equival ent of nethanesul phonic acid

di ssol ved ipgagblis eacet ate was added. The crystallized product was filtered
o SRt A TS ARy hely§ -1-$1BeRasiig1) bropi RS -
8- { 4- [ 4- ( 2=Be-methylrdrpxo~2~pheayl~4H-l-benzepyran emeithanesulphonate

- 4- ox0- 2- phenyl - 4H 1- benzopyr an net hanesul phonate A solution of 2.8 g of

I ntermediate XLVI and 0.13 g of p-toluenesul phonic acid in 150 nm of

met hanol wlperatingeds odescribbecg. inAExampdeolding huk 2@s pageintermeddageofl

anhydrous RELR23aWUNBf Intermediate X and stirring at 90°C for 4 hours
instead of 60°C for 6 hours, the title compound was obtained as
a crude base. After purification by column chromatography on
silica gel, eluting with ethyl acetate:methanol 95:5, a crude
methanesulphonate was obtained as described in Example 61 and
crystallized from acetone to give the title compound, m.p.
200-202°C, "

Example 64
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
~3-phenyl-4-oxo-4H-1~benzopyran dimethanesulphonate

The title compound was prepared operating as described in
Example 12, but using Intermediate LVI instead of
8-chlorocarbonyl-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran and
stirring for 24 hours instead of 2% hours. The crude product
was purified by column chromatography, eluting with ethyl
acetate:methanol 92:8, and the pure base, obtained by
evaporation in vacuo of the collected fractions, was dissolved
in dichloromethane. Two equivalents of methanesulphonic acid
were added. The crude dimethanesulphonate, obtained after
evaporating off the solvent, was recrystallized frdm acetone,
m.p. 153-156 (200)°C.



carbonate was added and stirring was continued for 3 hours. After
filtration, the reaction m xture was evaporated to dryness in vacuo to give
2.5 g of 8-(4, 4-di net hoxybutyl)-3-net hyl -4-o0xo0- -2-phenyl-4H 1-benzopyran.
NVR (CDCl [err], [err]) 1.6-1.9 (4H, m CHCHerr]CHerr]CH) 2.2

(3H, s, flavone CHerr]) 2.9 (243~ FI-CH err]) 3.3 (6H, s,
2 x CCHerr]) 4.4 (1H, t, CH(OCCH err])[err]) 7.3 (1H, dd,

fl avone CHExample/65- 7.8 (6H, m flavone CHin 7, and 5 x phenyl CH) 8.1

(1H, dd, flavqn s sql utionco f_ ot d thus prepared
in 10 m OP tg# éﬁdggi&ﬁ@°bg §%€t?gpgeﬁaiﬁggshggﬁggﬁggﬁggﬁerr]C for 2
hours. The -prapylearbanoylsd ~dxnetdyled ~oxoxirphenylediicrlathengopyirian ed with
i ced water e$ Snblgd “bﬁgtggueous sodi um carbonate, and extracted with

chl orof orm e orga |c phase was dried on anhydrous sodi um sul phat e,
filtered and evaporated to dryness in vacuo. The residue was purified by

flash chr omatnomaﬁ*w @ﬁ 8 Ig Q@f Othtefhédidfe VXTI TAS! D) £Uf BEh-nRithylene~

tate 3: 1.
B (4 oxobur PrFeSEAIONS - (PERBR5edn AR SSRCTIBER, obYr AF%msSEBER ne Q784
yi el d) and 1m&)usaddvm 3 hi4o mlr tdfer trdethydamioe | int hé8neml sifep arikllylarous

(SO er ] gtk chrinhibo, wdd b o b WO LS £ Br 26 nours,
(3H, s, flavone f % eﬁ
: and then at 50°C for 1 hour. The reaction mixture was diluted
with water and extracted with dichloromethane. The organic
layers were washed with water, dried on anhydrous sodium
sulphate and evaporated to dryness in vacuo. The crude residue
was purified twice by column chromatography eluting first with
dichloromethane:methanol 95:5 and then with dichloromethane:
methanol:5.8N methanolic ammonia 98:2:0.2, to give 1.74 g of the
title 'compound' as a base. The base was converted into the
methanesulphonate by the procedure described in Example 61. The
salt was recrystallized first from acetone and <then from
acetonitrile to give the title compound, m.p. (69) 157-159°C.

Example 66
8~{2-[4-(2-methoxyphenyl)~-i-piperazinyl]-ethoxycarbonylmethyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran dihydrochloride

The title compound was prepared by the method described in
Example 5, but using Intermediate XLVII in place of 8-carboxy-
-3-methyl-4-oxo~-2-phenyl-4H-1-benzopyran and 1l-(2-chloroethyl)-
-4-(2-methoxyphenyl)-piperazine instead of 1-(3=-chloropropyl) -
-4-(2-methoxyphenyl)-piperazine. M.p. 193-196°C from ethanol:
diethyl ether. |

Example 67 _
8-{4~[4~(2-methoxyphenyl)~1~-piperazinyl]-butylsulphamoyl}-
-3-methyl-4-oxo~-2~phenyl~4H-1~benzopyran dimethanesulphonate

The title compound was prepared as described in Example 61 but
using 4-[4-(2-methoxyphenyl)~l-piperazinyl]-butylamine instead
of 3-[4-(2-methoxyphenyl)-l-piperazinyl]-propylamine. The crude



2.9 (2H, t, FI-CH2) 7.3 (1H, dd, flavone CHin 6) 7.5-7.7

(6H, m flavone CHin 7, and 5 x phenyl CH) 8.1 (1H, dd, flavone CH
in5) 9.7 (1H, s, CHO 2.3 m of 6N hydrochloric acid in ethanol, a
solution of 2.1 g of the conpound thus prepared in 40 m of nethanol and

0.45 g of sodi um cyanoborohydri de were-B3led i n succession to a solution of
8 g of 1-(2-nethoxyphenyl)-piperazine in 30 mMl of nethanol. After stirring
t he reactidimetkanesuiphanatenwasegpystallszedr f2ushofirom acetapipviledand

into 500 n{hgﬁ et g@hghoinggPQrigheg7@L h di chl oronmet hane. The organic
r

phase was washed wth water, ed on anhydrous sodi um sul phate and
evaporated to dryness in vacuo. The residue was purified by flash

chromat ogr gpiNpYei 88 a silica gel columm, eluting with ethyl

acetate: pefrole ther, 9. 1. The fractions, ,contajning,the.title product
o hasn SIS VL BB n R R yaRpRabES T Ho 00 R (S RARBRRRIRABT AL o D00 ves
in 30 nl-1epipedratlinydfepropylcantiamoyl}-3-methydqdonbep+phehyl-

met hanesul phani ¢ | a : ted off in vacuo
and the r corBuL beikOpyEan-athanbai1pRoKEEE HARAEARALELCC OF (T VTN
conpound (m p. 141-143[err]C). Exanple 54

8- [ 3- (4- phgnyl IRET b £l ) -Prepyhcarh Yh=42- 1) -
ko o phemy e O e parepEpBRL I e (2 methoxyphenyl)
by the net nBAPEE3ZLNGed ™ n3ExHipl F 13nhydrays 1 Gimethvditormagiice | ¥as eaddsd

1- (2- met hogyepeigk) - undee’ atiiteiagd SENdUd,i ngot ke herthren JHOr319bowy of
using 8 ST??éggﬁéﬁresv§#%?5%%§&hﬁSh&??ﬁ§§ﬁ%hﬁﬂeﬁ#%F%%ﬁ%#%@?ﬁ%ﬂ FEELEHRE By
M p. 157- 1BOK. (Wahykenarctedt a)l., AngewassilerctChambabet. Ed., 5, 511, 1966).
Stirring was continued for 2 hours at 0°C, and then for 12 hours
at 110°C. The reaction mixture was cooled to room temperature
and dimethylformamide was removed by distillation in vacuo. The
residue was rinsed with water and extracted with ethyl acetate.
The combined organic layers were washed with water and dried on
anhydrous sodium sulphate. The solvent was evaporated off in
vacuo to give 4.39 g of 1-[3-(2-tetrahydropyranyloxyamino)-
-propyl]—4-(2-methoxypheny1)-piperazine.
1H-NMR (CDCl;, &)
6.50-6.75 (m, 4H, aromatic protons)
5.20 (bs, 1H, NH)
4.60 (m, 1H, O-CH-0)
3.30-4.00 (m, 5H, OCH3 and tetrahydropyran CH20)
2.80-3.20 (m, 6H, piperazine 2 x CHy, alkyl chain CH3N)
2.20-2.80 (m, 6H, piperazine 2 x CHjy, alkyl chain CH3N)
1.30-2.00 (m, 8H, tetrahydropyran 3 X CHy, alkyl chain C-CH3-C)

A solution of 2.79 g of 8—chlorocarbonyl-3-methyl-4-oxo-
-2-phenyl-4H-1-benzopyran in 47 ml of chloroform was added
dropwise at room temperature to a mixture of 3.26 g of the
compound thus prepared‘and 1.42 g of potassium carbonate in 47
ml of chloroform. The reaction mixture was stirred for 3 hours,
and then diluted with 75 ml of chloroform and washed three times
with 1M sodium hydroxide. The organic layer was washed with
water, dried on anhydrous sodium sulphate and evaporated to
dryness in vacuo. The crude residue was purified by column



-132- nelted at (127) 147-149[err] C (ethanol). Exanple 55

8-[3-(4, 4-di phenyl - 1- pi peri di nyl) -propyl carbanoyl ] - 3-net hyl -

- 4- 0xo0- 2- phenyl - 4H 1- benzopyran net hansul phonate This conpound was prepared
by the nethod described in Exanple 11, using 4, 4-di phenyl pi peridi ne instead
of 1-(2-nethoxypheny|) - pi perazi ne andlgd8nducting the reaction for 2 hours
I nstead of 5 hours 221-223[err] C (ethyl acetate). Exanple 56

8-{3-[4- (4@9@#&95#?@?‘50 Brpi mxlmmquebr oﬁ}ﬂtEGGbaWi)yh} ethyl acetate:

- et hyl - 4- qeendnpiengb: 40+ 1- bafw opgiakctys QQEE‘E‘iBﬂsV\BﬁePéeF@Jé‘;SH%é&e to
met hod descri bed in, Exarrpl e 11, usi n%g f | uorobenzoyl ) -pi peri di ne

instead — dEWNESE2- ¥t NaSyPpn iR | 9ipep& 24 ng é%fd PevRuEitAg (grRmd i3F a
fﬁr 30t M Npage. | rmieaaaeél S:aty)tu%ss@wal Gl lfibﬂ@@rcﬁé%h&fé ouana%/hmfdta;agﬁ-
chronat ogr a usi.ng a_silica ge in ichloro ane

met hanol i ¢ % Sor 884 te‘ﬂaiooaq&?% r%b %‘ glm%é? 183t 2% r 10 Veef'#ana'la)s.
Exanpl e 57 rémp¥edd- (bzﬁomapdmtnon daim! i vatRe 1- phder ktdenycjudeopgalt was
- car banoyl t | - 4 n higg,Copppyad

or epar edyb)}/:r? @31'1 zeé scrl be ﬁ. tgﬁij:aﬁg it‘l%pyf(i‘ela_ the ¥é c\@?t&’ound,

4- ( 2- oxo- 1mb@n2|1|5|9d'é,§(9l°icnyl) pi per| d| ne instead of
1- (2- met hoxyphenyl ) - pi perazine. Purification was carried out by flash

chromat ogr aph sing a silica gel colum, eluting with chl orof orm 5N
met hanol i CM‘ 0:3. Mp. 238- 241[err]C (et hanol ). Exanple 58

8-{3-[4- (2epxw-rmdlozy-h)ethoum 1) Hi-pipend cinyi-pdtyramido} -
-methyl - 4- 040 Ry I Ve -oXd-b - RHEERAL @ T Wi anesulphonate

hemihydrate

The title compound was prepared by the method described in
Example 38, but using Intermediate XLVIII instead of
Intermediate XLIV and stirring for 1 hour at 70°C and 2 hours at
130°C instead of 7 hours at 100°C. After the usual workup, the
crude residue was purified by column chromatography on silica
gel eluting with ethyl acetate:methanol 95:5. The fractions
containing the pure title compound as a base were collected and
evaporated to dryness in vacuo. The residue was dissolved in
dichloromethane and one equivalént of methanesulphonic acid was
added to the solution. After evaporation of the solvent to
dryness in vacuo, the crude salt was crystallized from acetone,
m.p. 175-176°C.

Example 70 _
E-8-~{2-[4~(2~-methoxyphenyl)-1-piperazinyl]~ethoxyimino-methyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran

A solut.ion of 5.4 g of 8-formyl-3-methyl-4-oxo-2-phenyl-4H-1-
-benzopyran and 5.13 g of Intermediate LII in 10 ml of
chloroform, containing 34 molecular sieve, was stirred at reflux
for 6 hours. The molecular sieve was removed by filtration and
the solution was evaporated to dryness in wvacuo. The crude
product was purified by column chromatography on silica gel,
eluting with ethyl acetate:petroleum ether 7:3. Two groups of
fractions were collected and evaporated to dryness in vacuo.



The title conpound was prepared by the nethod described in -133- Exanpl e
11, wusing 1-(2-pyrimdinyl)-piperazine instead of

1- (2- met hoxyphenyl ) - pi perazi ne and conducting the reaction for 2 hours. The
product was purified by flash chromatography using a silica gel colum,
eluting with chl orof orm nmet hanol 100: 333dhe desired fractions were

di ssol ved in dichl oronet hane and one equival ent of nethanesul phonic acid
was addedTh@ t Bérsel uélﬂﬁedAfcjmupevaq@r gractiohst h(alts@d; vgldy) Vadhtainesd

reS|duewa Iy for our i n n collected b
rTtrati of Lmoe, Bur - Tf Goabdund] Wie SEEL0AE 8P6un THaFR R815E] Whs a
equi val entls loinle:tthlpe afetthiee Barhd) 21 ddqusiteaieomessqf asadeterfinede dye tMRie
base nelte 1 7@l %@erg} C (et hanol ). Exanpl e 59
8-{3-[4- (2 oxyphe | )-"1- pera2| nyl ] - propyl car banoyl } -
- 3-net hyl 84 éxo 2- phé AENFPYER dM dg & described in Exanple
11( but ESI laghl (|2) -(tsydrmmhqmirbhuplqurml ne I nst ead 01(‘j f ]
1-(2- met hgx eny zi.ne eatin i nstead of 5 hours,
and usi ng% %@hl or onet! ¢ (RETSCPYERYS '1%!4'53 el uant for colum
chr omat ogBady, the t(ldd,e Os.cﬁli),omuhzm*mn tham 7V B) 118-120[err]C
(et hanol Q5% Exarrpl

8-{4-[4-( r@gt hoxyphenyl )- 15 di plé'Tlell"zJicny bdt yl car bam)yl }-
- 3- et hy| 7468xd-I5phdmyl -2+ PhenydoSH dm 2t lands @'ph@t&)e This conpound was

prepared by she R hagh Uskfl ighdnAMEe 133 BUl U0 s, E+7)
4-[4-(2- net hoxyphenyl -'1-pi pera2| nyl]-butyl ami ne instéad of

3- [ 4- (2- mt#Eyphenyl )ddl'- rﬂ'ﬁ_%?razqwc]PyﬂfraébﬂHarﬁ%é' Z) The reaction
m xture wgsa4gtirred aidad,owusHEMsicpy@aicCHIm@yr )

6.70~7.10 (m, 4H, phenyl protons, E+32)

4.41 (t, 2H, CH20, E+32)

3.86 (s, 3H, CH30, E+Z)

3.05-3.20 (m, 4H, piperazine 2 x CHpy, E+2Z)

2.70-2.90 (m, 6H, piperazine 2 x CHy and CH3N, E+Z)

2.20 (s, 1.5H, benzopyran CH3 in 3, 2)

2.18 (s, 1.5H, benzopyran CH3 in 3, E)

The E diasteromer was crystallized from ethanol:water 2:1 to
give 2.5 g of pure title compound, m.p. 107-109°C.

Example 71
8-{N-hydroxy-3-[4-(2-methoxyphenyl)~-1-piperazinyl]-
-propylcarbamoyl}~3-methyl~4~0oxXo~2-phenyl-4H~l1l~benzopyran
methanesulphonate 0.25 H20

A solution of 2.04 g of the compound of Example 68 as a base in
104 ml of 1.6N ethanolic hydrogen chloride was stirred for 12
hours at ambient temperature. Ethanol was removed by
evaporation in vacuo and the residue was rinsed with 1N sodium
hydroxide and dichloromethane. The organic layer was collected,
washed with water, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo. One molar equivalent of
methanesulphonic acid was added to a solution of the residue in
dichloromethane. The solvent was removed and the crude
methanesulphonate crystallized from acetone to give 1.02 g of
the title compound, m.p. 211-213°C. The product contained 0.25



diluted with water and filtered by suction, washing the insoluble solids
wth water. The crude residue was dried and purified by colum

chromat ography on silica gel, eluting with ethyl acetate: methanol 9:1.
The fractions contining the pure product as a base were collected,
evaporated to dryness in vacuo and di sg@geed in di chl oronet hane.

Met hanesul phoni ¢ acid was added to the solution and the salt was

preci pi t atmoléyoficdaber2 vol unes of ethyl acetate, filtered and

recrystallized from -134- ethanol to give the title conpound, m p.
230-232[err]C. This product contained 0.3 nolar equival ent of ethanol.
Exanpl e 61Example 172 - et hoxyphenyl ) - 1- pi per azi nyl ] - propyl sul phanoyl } -

was obt 3 nﬁa“éﬁ%faﬁ" b ?ﬁé‘%s “#m%%‘%@ﬁ%ﬁ?ffﬁé%féirﬁ RENTS: o
VITI i nstebheny ¥t24 0¥ T2-phenyl-4H~-1-benzopyran

- 3- net hyl _ﬂ,m&@tmﬁaw;&.bmpyran and stirring for 24 hours instead
of 2 hours. The crude product was purified by colum chromat ography on
silica gel, eluting with ethyl acetate: nmethanol 98.5:1.5. The collected

fracti ons Boat &iitileg tcheppund waslucbtainedbabg \Ehe et adsbm%nneﬁﬁ
in vacuo a,%ga olgye q% bo AL AR I
~added to ﬂ) %t [ \('/)Lnd%ﬂrlld t i ol ve% was ar'(.'eem)lv\‘.‘n/[Re’l(;a:E&'?;lé"!:je%/%)lpor§tC g é?ﬁm?é%ﬂbe
The crude &&F JE vvasaélﬂystaI?T&%(?TW@WHYU'glmlmkileanmfb]cehlpyﬂMne
m p. (196)11'1&8eé’<§’0[ Qiﬁ’] Ct@a%bﬁrégpondlng ropylamine, in 1,1,2,2-
8-{3-[ N-net - i/ henox%) et hyl am no .
-pr opyI car by %’Eﬁﬁ xR ‘%/ﬁm'ﬂd—l- BHenspyrerd hy dile h| seageion
mixture was dlluted with water and chloroform and washed with 1N
aqueous sodium hydroxide, then with water. To the organic
layer, after drying on anhydrous sodium sulphate, was added
methanesulphonic acid and the solvents were evaporated off in
vacuo. The crude product was crystallized twice from
isopropancl to give the title compound containing 1.2 molar
equivalents of water. M.p. 124-127°C.

Example 73
8-{4-[4~(2-methoxyphenyl)~l1-piperazinyl]~butylsulphinyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran methanesulphonate

The title compound was prepared according to Example 38, but
using Intermediate LIV instead of Intermediate XLIV, stirring at
70°C for 3 hours and again at 90°C for 3 hours after adding' a
catalytic gquantity (0.01 equivalents) of potassium iodide.
Purification by column chromatography on silica gel, eluting
with ethyl acetate:methanol 9:1, gave the title compound as a
base. To the crude base, dissolved in dichloromethane, was
added one molar equivalent of methanesulphonic acid. After
removal of the solvent by evaporation in vacuo, the resulting
salt was crystallized from acetone to give the title compound,
m.p. 183-184°C. '



A solution of 10.5 m of 40%  fornmal dehyde in water was added to a
suspension of 6.66 g of the conpound prepared in Exanple 14 in 55 m of
acetonitrile and 20 ml of water. After stirring for 15 mnutes at room
tenperature, 2.70 g of sodi um cyanoborohydri de 95% was added to the red
solution, and after an additional 15 m'_lﬂ es in the sane conditions 1.38 ni
of acetic acid was added. After stirring for 3 hours, the solvents were
renmoved inw%fg?_rigthe resi due was rinsed with 250 m of water and 250 m
of chlorofdrm er additi on_of 3N sodi um_hydroxi de, the organi c phase was
separat ed &H3sid1iRsmathaxyPhanoxy)nhropalaningl 1RAoRy 1FanPamayld-of or m
The sol vem:samumm*ﬁz—cpnddwnmJMatdﬁmn metREsdnp MY at i on
in vacuo a q%{ |due was purified by flash chronmatography on silica
gel, el Utlﬁl&% Croform5.2N methanolic ammonia 100:0.5 to 100: 2.
The collected fractions containing the pure title corrpound as a base

-135- were p t S di I

hot et hanol'ﬁ‘l\éa '(I)%e ]Ss?%l u‘?? aﬁm}gtg ad(’:%?jl ?Pygpaggﬁ %hano 15 V\@S’r ogtgln%0 fetrlda
chlori de &®®crifyader 1§vé"-'1¥é|m§’(]1 eon’ 6 obutt Neing Mzwmemhqm)esnml

was rinsed aiidy idiect hy|(p?bbﬁﬁ:ean‘$§tdéé&§i11@édrQﬁth eRBANNUNE. THE-dHdd®n,
product was collected by filtratio and c stal I | zed frog; acetonitrile to

give 3.1 g&% t 1831 e dFundnsHS? henoxy) ~ethyl
8-{ N mrslt Ihylb=.|:-3>n{141e( .2- mehoxy pesiydye 1-ﬁrqaer aﬂc‘tyldrclménha]wmaa}ractlon was
- 3- et hy eny nesu nat e t|n S .
descri bed & rli&g%&rﬁgo hb%?‘mé us|%?$%%€?%”§?£?e°i‘ %skf czfﬁ %? I‘}ggl zﬂletrk
and stirri stchlo@nettade arethammir SN mathmhakicHmaaiia f9ﬂlﬂ)mmr‘tshe tthere
title conpyyud Wasa PPt @of¢&rB6d into the methanesulphonate, which was
crystallized twice from ethyl acetate:acetonitrile 9:1 to give

the title compound, melting at (60) 87-90°C.

Example 75 _
8-{3~[2~(2-methylthiophenoxy)~ethylamino]-propylcarbamoyl}-
-3=-methyl-4~-oxo-2-phenyl-4H-l1~benzopyran methanesulphonate

1.85 g of 95% sodium borohydride was added to a solution of 7 g
of Intermediate LIX in 70 ml of methanol stirred at 0°C. After
stirring for 1 hour at the same temperature, the solvent was
removed by evaporation in vacuo. The residue was diluted with
water and 2N hydrochloric acid and extracted with ethyl
acetate. The organic layer was washed with water, dried on
anhydrous sodium sulphate and evaporated  to dryness in vacuo,
giving 6.6 g of pure 2-(2-methylthiophenoxy)fethanol as on oil.
8.57 g of p-toluenesulphonyl chloride was added portionwise to
a solution of the compound thus prepared in 35 ml of pyridine
stirred at 0°C. After stirring for 14 hours at ambient
temperature, the reaction mixture was poured into cold 2N
hydrochloric acid and extracted with dichloromethane. The
organic layer was washed twice with water, dried on anhydrous
sodium sulphate and evaporated to drYness in vacuo yielding 7.8
g of a 3:1 mixture of 2~ (2-methylthiophenoxy)ethyl
p-toluenesulphonate and 2-(2-methylthiophenoxy)-ethyl chloride
(assessed by NMR) as a low melting solid which was used without
further purification.



a crude base. After purification by colum chromatography on silica gel,
eluting with ethyl acetate:nethanol 95:5, a crude net hanesul phonate was
obt ai ned as described in Exanple 61 and crystallized fromacetone to give
the title conpound, mp. 200-202[err]C. Exanple 64

8-{3-[4-(2-met hoxyphenyl) - 1- pi per azi nylqg4u opyl car banoyl } -

- 3- phenyl - 4- oxo- 4H 1- benzopyr an di net hanesul phonate The title conpound was

pr epar ed Oﬁeﬁ@ﬁbggnééugeiﬁ.ﬁdtbﬁ@ IdF B €of tBe abbVe miktut@ and 8 g of
| nt ernedi at e i nst ead

8- chl oroc%%%weglﬂ’é?hﬁnu%xﬁf@ grepty| ipqan pedtoBath at 149%Csd9n i Ag
for 24—fmnmﬁnmﬂééeaﬂfaér2taié]paﬁuba thdhmoltenemasoduas easledrtdi anbbgnt

col um chronato tin th f.at 2 d

oo e bacembarERRY gt sBfidEfedt Mihel S FELIRNG) pal? dinediivita®
was di ssoldfdhlordmebhanenmiahn@l Sodiwmuhydrexnideof Thet ipxgaiuiphtayer aWasg
were adde Cf#ﬁ&xd'aﬁ&ne%ﬂ&@n%ﬁ aiydrRe aGbaiufly2BQl dhhkte oaad

the sol vent vvas recr I zéd om acetone, mp. 153-156 (200)[err]C
- 136- Exan%V%PGBaBEFB 9(3d1¥§ﬁﬁ§di8 Y26R8: 2H. napht hyl ) - net hyl ami no] -

- propyl carrbﬁevyéz}u&e qufbauét 0% - ihearheaHay bersaamt aghrematographyonahe

A -
Serr) terPardet ek cpor bathesaeden pichiotpRetioRFindgion, 9:toagivin

3.14 ml of 2t oveghyfarihe i titBentompoantlydssoas kst HEh ¥ rwasi denvexted by

stirred at_yoomtenpe f f :
The reacti Bﬁem‘%é‘tﬁ% \;/‘\%tstﬁ u?ﬁ&ﬁ:&“’gr i hBeAafbsaPpfibhhtel OunidiPUkvas
crystallized flrst from acetone and then from acetonitrile.

M.p. 143-146°C.

Example 76
8-{3~[2~-(2, 6~-dimethoxyphenoxy) -ethylamino] -propylcarbamoyl}-
-3-methyl-4-oxo~2-phenyl-4H-1-benzopyran hydrochloride

A homogeneous mixture of 3.3 g of 2-(2,6-dimethoxyphenoxy)-ethyl
bromide (prepared as described in J. Augstein et al., J. Med.
Chem., 8, 356, 1965) and 8.4 g of Intermediate XLIII was heated
in an oil bath at 150°C for 10 minutes. The molten mass was
cooled to ambient temperature and solidified. The solid residue
was rinsed with ethyl acetate and 2N sodium hydroxide. The
organic layer was washed with water, dried on énhydrous sodium
sulphate and evaporated to dryness in vacuo. The oily residue
was purified twice by column chromatography on  silica gel
eluting firstly with ethyl acetate:methanol:5N methanolic
ammonia 97:3:0.3 and then with dichloromethane:methanol:
triethylamine 90:10:0.3. This gave 3.3 g of the pure title
compound as a base. The crude hydrochloride, obtained by the
usual method, was crystallized from acetone followed by
acetonitrile. M.p. 179-181°C.

Example 77
8~{3-[4~(5-chloro-2-methoxyphenyl)-1-piperazinyl]-propyl-

carbamoyl}-3-methyl-4-oxo-2-phenyl-4H~1l-benzopyran.

This compound was prepared by the method described in Example



with water and extracted w th dichl oronethane. The organic | ayers were
washed with water, dried on anhydrous sodi um sul phate and evaporated to
dryness in vacuo. The crude residue was purified twi ce by col um

chromat ography eluting first wth dichloronethane: methanol 95:5 and then
wi th di chl oronet hane: net hanol : 5. 8N net4 lic ammonia 98:2:0.2, to give
1.74 g of the title conpound as a base. he base was converted into the

nethanesulpbpnaﬁe ﬁylhﬁelptQﬁéﬁﬂéfodfsﬁétﬁ@ﬁbbﬂeﬁ¥fgngf¥é§?z1EQelﬁ§£Eaﬁa3f

T Lt orpb 8 AR BT B L5eEi sk hbsying ot the' sedetion for
8-{2-[4- (26||&td||ms/pims§zéadlq£ ESVW] %ﬁﬁﬂﬁﬂ@&t?@ﬁygﬁ%_rﬂ&hfrhed out oﬁnd
- 3- net hyl z an dihydrochloride e
masngregaréﬁgéﬁ %%Pgﬁg¥é%é£%%gc§$b% %aE¥% %Qlﬁﬁtwhg?nﬁ iﬂf@ ﬂEBlatéN
XLVI] in pme%banﬁlacC@mm@uya 130nbtH?he4tnkbechhpughd4hb1téénabpysaﬁlaadc

1- (2- chl or geeby| v sﬂaiiiﬁ?&i!&ﬁy@ﬁﬁﬂ PiPgiAgine instead of
1- (3-chl or opropyl )¥ - 4- (2- met hoxyphe ?? ﬁﬁ%%ra2|ne Mp. 193-196[err]C

from et hanol : di et hyl ether Exanpl e 67
8-{4-[4- ( 2ExmmpDeyp@enyl ) - 1- pi per azi nyl ] - but yl sul phanoyl } -

e T A R b BT e,
4- [ 4- ( 2- netIremethyhyd yodo£2 ppheny hydH-Debenzopyeani nst ead of

3-[ 4- (2- net hoxyphenyl ) - 1- pi perazi nyl ] - propyl am ne. The crude -137-
dlnethanesulphonate was crystallized first fromacetonitrile and then from
ethanol. M$p:4172-0F%4[ erefC. Exanpl® 68 molar solution of lithium

bis(trimethylsilyl)amide in anhydrous tetrahydrofuran was added
dropwise over a period of 15 minutes to a suspension of 6.4 g of
3-hydroxypropyltriphenylphosphonium bromide in 60 ml of
anhydrous tetrahydrofuran cooled to -15°C. Then a solution of 4
g of 8-formyl-3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran in 40 ml
of tetrahydrofuran was added dropwise. The reaction mixture was
stirred at 0°C for 30 minutes, then at ambient temperature for
1% hours.

Quenching with methanol, followed by evaporation to dryness in
vacuo, gave a residue which was. purified by column
chromatography on silica gel eluting with ethyl
acetate:petroleum ether 6:4. The collected fractions were
evaporated in vacuo giving 4.17 g of
8-(4-hydroxy-1-butenyl)-3-methyl-4-oxo-2-phenyl-4H~-1-benzopyran

as a E-Z diastereoisomer mixture having a 3.5:1 ratio determined
by NMR.

1H-NMR, 200MHz (CDCljy, §)

8.10-8.20 (d, 1H,'bénzopyran CH in 5, E+Z)

7.30-7.80 (m, 7H, other aromatics, E+32)

6.80;7.00 (2d, 1H, aryl-CH=, E+Z)

6.41 (dt, 0.78H, CH-CHj, E)

5.90 (dt, 0.22H, CH-CH,, 2)

3.60-3.80 (m, 2H, CH,0, E+32)

2.45-2.60 (m, 2H, CH-CH,, E+Z)

2.18 (s, 3H, benzopyran CH3 in 3, E+3Z)

1.60-1.90 (sa, 1H, OH, E+Z)



8- {N-(2-tetrahydropyranyl oxy) - 3-[ 4- (2- met hoxyphenyl ) -

- 1- pi perazi nyl ] - propyl car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - -4H 1- benzopyran
met hanesul phonat e hem hydrate A solution of 3.6 g of

1- (3-chl oropropyl) - 4-(2-net hoxyphenyl )- -piperazine in 30 m of anhydrous
di met hyl f or manmi de was added dropw se, ynger stirring at Oferr]C to a

m xture of 3.92 g of 0-(2-tetrahydropyranyl)-hydroxylam ne (prepared as

descri bed {ygR .ot/ I1eMRierfds@l phorfy0 CMRIGE Bdédheds ddded Btb .a Ssohdtlion of
1966). Stirring was continued r rs at O{err] d then far

for. 2 hoy C .a .12 hou
at 110[err3@ 9TRE ARSIV REFFUrGad e & B t8fr85'wa§f?ﬁ3r B AT wa
di met gyl Tcghm'éira th(s]I amm\m:gwi@ Stas |h e?mt)imheﬂvﬁmums Teurs satiuchewssane
rinsed with water_and extra . . at e, C | |
| ayers wereeRREAHNG 1 1 tgﬁgaﬁgasd‘?'% h é'r]f a%%%d&%&s%%& mﬁh%%%}ed
sol vent wexN evhpdrachlovit acidacand tbiltered By gustion. The gummy solid
1-[3-(2-t hydy, nyls ani - . . . .
-propyl]- ?i% npd"t’%%%%hﬁr%y . -g}igg)r:az?%de. r[lgrs ridl-i-"li\ljli/tl:?h é dlchlgrr Pi;e;?grn re‘l% The
6. 50- 6. 75 sglytinn avasmfrdedr GnoAphysirgys sodiym,s 11%%1a4@4)a 1 ggvaporated,
%H,SOOP,G;(-) Qo ﬁ]dﬁ ﬁés@? ierg Mra&tlo QG*[C:: ﬂveamﬂ.:f@t gamﬁi_ropyzm%en-}@thyl-
. 80- 3. zine 2 X err aj -
6H, pi per a'z#'ﬁ%x%'&'%’é\‘fﬁ 'é}%?n% ﬁam%lé%béggﬁifgﬁ%quégguﬁﬁgnaép
t et rahydr apyvimg 3 x tEd ersdme aldddstehmol son@l - Composddlion oas othe?, Joove

of 8-chl ogrogcar - 3- met hyl - 4- oxo- - 2-phenyl - 4H 1- benzopyran in 47 m of
chl oroforn#'{}égng%g%%t%ropw se at roomtenperature to a mxture of 3.26 gvgf

the conpouhdsohutipnepfir 8d83n@ P the @F-tRivenesiiRhebh A1 neaver) ab

chl orof ormy, h%f{ eéu.:?horl; Mokt Uf £( YBeChbkyBRehPL) Spiperazingd iirheantydtbes
with 75 m of chloro [

orm and washed three tinmes w,th, 1M sodi um hydr gxi de
The or gani @inatRylipEnapided Was h silrded dtaiteda’aﬁniﬁﬂﬁycl\]{!r%ers#d'f%n gﬁ’f"phs?e
and evaporgégfs! OAfter this period, the mixture was poured into 250 ml of
water and extracted with ethyl acetate. The organic layer was

S

. washed with water, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo giving a residue which was
purified by column chromatography on silica gel eluting with
ethyl acetate:petroleum ether 6:4. The collected fractions were
evaporated to dryness in vacuo and the crude product was
crystallized from 70% ethanol yielding 1.48 g of the title’
compound that melted at 119-121°C. '

- 1H=-NMR, 200MHZ (CDCljz, §)

8.14 (dd, 1H, benzopyran CH in 5)

7.85 (dd, 1H, benzopyran CH in 7)

7.41-7.70 (m, 5H, phenyl CHs)

7.34 (dd, 1H, benzopyran CH in 6) -
6.70-7.10 (m, 5H, aryl-CH= and methoxyphenyl CHs)
6.30-6.50 (dt, 1H, J¢rans=16.5Hz, CH-CH3)

3.86 . (s, 3H, CH30)

3.00-3.15 (m, 4H, 2 piperazine CHj)

2.50-2.80 (m, 8H, 2 piperazine CHy, CHCHCHN)

2.18 (s, 3H, benzopyran CH3 in 3)



dryness in vacuo. The crude residue was purified by colum -138-
chromat ography on silica gel eluting with ethyl acetate: nethanol 98:2.
The collected fractions were evaporated to dryness in vacuo to give 2.99 g
of pure title conpound as a base. The base was dissolved in

di chl oronet hane, and net hane- sul phoni_g,3ci d was added to the solution. The
sol vent was renoved by evaporation in vacuo and the crude salt was
crystalliagﬂnﬁérsnfghyl acetate to yield the title conpound, m p.

159- 160[er nﬁ% ? 1 11-eth bonyl
8-{4-[4- (2 %E@ AT (AR thezyRhRnY LA jRiRATARLny1] ~ethoxycarbonyl} -
- 3- net hyl -~sthanylpidrmethyl -4 toxo«piphenylei4ErE<hdmiopytan heni hydrate The
title conpoiis éﬁﬁ%? by the nethod described in Exanple 38,  but
usi ng Interne I ate instead of Internmediate XLIV and stirring
for 1 hour at 70[err]C and 2 hours at 130[err]C instead of 7 hours at

100[er 1] Coifd t @4tk ysBbulie’ s bPepared® deedriifa ' goP Ykdiirh Db, CobuE™
chr omat ogr aphy on _si eIutlng et cet an
The fracti ¢ ontd @ﬁ%‘f#ﬂé“ﬁ)u?@ It inst %HE%M@MTW%@'

and evapor-en-qﬂmériyri*%m-sbémzda]mah. fAfﬁéﬁrQ:hledlifsﬁY@ﬁ WoBREp Ved:liéc]dresz.due
di chl or ongt hang_an uiyval ent of nmet hanesul p c a adde
the sol uti oahs chfggﬁ‘ g rB1Eh 5F°Phe %ﬁ'%ﬂ# 8‘9‘& y?u%t i’\'/"éeﬁ’@
crude sal tpuaeist imd/ syl Iqojoulm‘ rehnrenattagrsaphy p. oh?EsIIDﬁfaergQa!: ebuipice v7Dth
E-8-{2- [ 4-dardpd 1) adePhPe’ 825N¢b] AVIOXVERL NBapE! Byl i
- 3- et hyl - 4- oxo- m{%ﬂfy Ff%egenzo ran g%. Bu s}e which was
dissolved in chloroform e anol 1:1. Methanesulphonic acid was
added to the solution and the solvents were removed by
evaporation in vacuo. The crude salt was crystallized from
isopropanol yielding the title compound, melting at 193-195°cC.
This compound contained 0.33 equivalent of isopropanol and 0.25

equivalent of water.

Example 80
8-{2~-[4~(2-methoxyphenyl)-l1-piperazinyl]-ethylcarbamoylmethyl}-~
-4-oxo~2-phenyl-4H-1-benzopyran methanesulphonate hydrate

A mixture of 2.8 g of Intermediate XLVII and 1.28 g of
1-hydroxybenzotriazole in 20 ml of anhydrous dimethylformamide
was stirred at 0-5°C for 15 minutes. A solution of 1.96 g of
dicyclohexylcarbodiimide in 20 ml of anhydrous .dimethyl-
formamide was added dropwise to the mixture over a period of
about 40 minutes. After stirring for 8 hours at ambient
temperature, a solution of 2.24 g of 1-(2-aminoethyl) -
-4-(2-methoxyphenyl)-piperazine in 15 ml of anhydrous dimethyl-
formamide was added. After 5 hours stirring and overnight
standing at the same temperature, the insoluble matter was
filtered off and the filtrate was poured into about 300 ml of
water and made alkaline by addition of 1N sodium hydroxide. The
mixture was extracted with dichloromethane and the organic
layer was separated, dried on anhydrous sodium sulphate and
evaporated in vacuo. The crude product was purified by flash
chromatography on silica gel eluting with chloroform:methanol
95:5. One molar equivalent of methanesulphonic acid was added to



A solution of 5.4 g of 8-fornyl-3-nethyl-4-oxo-2-phenyl -4H 1- -benzopyran
and 5.13 g of Internediate LIl in 10 m of chloroform containing 3[err]

nol ecul ar sieve, was stirred at reflux for 6 hours. The nol ecul ar sieve was
removed by filtration and the solution was evaporated to dryness in vacuo.
The crude product was purified by col uqgegchronatography on silica gel,
eluting with ethyl acetate:petroleumether 7:3. Two groups of fractions

were col | exdeed somue\ianoroa ehd oCﬂﬁaéesasbn J'%ﬁicé’@hdan?l 1§Qet§g§t IeIahre'ii was
el uted gr Ss o ont ai al nos u
conpound; Q#ﬁieq{se"félé %anlb 1&5 i %3 fadktur ¥adr thed £ ikered
di ast er eorafifs  angd deeermmmbqemlv&o@eetbahumléM[ ethper []_ecrz:lr_I ]t)oE)S.ggl&seo.
dd, 0.5H, , imnic , :
Edd 1H, ble?%g%%ﬁl%glfﬁpogm% n-p. E% dlé%ég% benzopyran CH in
7, E) 8.00 (s 0.5H, imnic CH Z) 7.60-7.75 4(rn éH,5 phEn§; $H4gn
2' and 6' Exaiwplel -7.60 (m 3H, phenyl CHin 3, 4 an ' +
(dda 0.5H, b 120D\ 30N C% 4 dd, 0.5H, benzopyran CH in
6, E) 6. 7% 7‘%{116‘ ‘%ﬁ A7 $1¥&1%°@6¥°&Y@3¥5n@51' iperazinyl}q  oH, CHerr] O
E+Z) 3. 86 -propyldarbaiidyij-3=methyl=4loxd-3>-phellyl<4R-11be (ggxf@une 2 X
CHerr], EtZ) 2.70-2.90 (m 6H, piperazine 2 x CHerr] and E+Z) 2.20

(s, 1.5H, benzopyran CHerr] in 3, Z) 2.18 (s, 1.5H, benzopyran
CH err] |@;3sqgutlon of 2.86 g of Intermediate LVII, 5.04 g of

1-(3-chloropropyl)~4-(2-methoxyphenyl)-piperazine and 2.58 g of
anhydrous potassium carbonate in 50 ml of dimethylformamide was
stirred at 90°C for 7 hours. After cooling to ambient
temperature, the reaction mixture was poured into 500 ml of
water and extracted with -dichloromethane. The organic layer was
washed with water, dried on anhydrous sodium sulphate ‘and
evaporated to dryness in  vacuo. The residue was purified by
column chromatography on silica gel eluting with ethyl
acetate:petroleum ether 7:3 to give 1.89 g of the title
compound melting at (55) 62-63°C.

Example 82
8-{2-[4~(2-methoxyphenyl)~1-piperazinyl]-ethylsulphonylamino}-
-3-methy1-4-oxo-2-pheny1-4nf1fbenzopyran methanesulphonate

1.05 ml of 2-chloroethanesulphonyl chloride was added dropwise
to a solution of 5 g of 8-amino-3-methyl-4-oxo-2-phenyl-4H-1-
-benzopyran and 1.4 ml of triethylamine stirred at 0°C. The
reaction mixture was stirred at ambient temperature for 2 days.
After filtering off the'precipitated solids, the solution was
evaporated to dryness in vacuo to give a crude residue
containing 8-(ethenylsulphonylamino) -3-methyl-4-oxo-2-phenyl-
-4H-1-benzopyran used without further purification. A mixture
of 7.54 g of this residue and 5.8 g of 1-(2-methoxyphenyl)-
-piperazine and 4.15 g of potassium carbonate in 100 ml of
dimethylformamide was stirred at ambient temperature for 4
hours, poured into 600 ml of water and extracted with ethyl
acetate. The organic layer was evaporated to dryness in vacuo
and the residue was purified by column chromatography on silica



The E di asteroner was crystallized fromethanol:water 2:1 to give 2.5 g of
pure title conpound, mp. 107-109[err]C Exanple 71
8-{N—hydroxy-3-[4-(2-nethoxyphenyl)-1-piperazinyl]-

- propyl car banoyl } - 3- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an net hanesul phonat e
0.25 H20 A solution of 2. 04 g of the co¥gzynd of Exanple 68 as a base in
104 m of 1. 6N et hanol i ¢ hydrogen chl or was stirred for 12 hours

anbi ent erat e by gvapor, o] o]
and the re g’gue V\td/ét'rsﬁ‘rq ngéahvm %%%%W%%h %drgggg releandgd?chllf(t)iiéorrg %Te)ﬁ@gﬁ
The or gani ragfiéengaverel levanaratesskal dyynesatin  vapued andapnystaddized

sodi um sul phghe 30 SVRARGE! & é?vedeF?QS bf thelkitle N@oiotind as a
equi val ent _of methanesul phonic acid was a tqQ,a solution of "'the residue

in dichlor Bﬁé?har@l%hé%ldidvef‘f?s\/\aQW%%‘&%@I aMH ghehipraBerBARgnes @hoRBEe
g r1 {st2 ?l?,lcl zegﬁivamzeﬁtewnmémz_amesm;bm:g: Gicidhewds t&@?e’mnt)@uaﬁe Wbblutlgn.
e [ uct ont al.ne 0 e of_wate :
e 2 (o TH8 ERAE BeriticHdiFhanatt.  aeiihed Y Srapfietioh P Salto,
- et henyl >- wasetd:qysﬂabkmzedprfmqm aHetonemzopyeM1mt larfesgl ppbndthe 1title
Herr]O Th@oh?&hﬁdcﬁgﬁeﬂﬂg 5299L§§53%.by t he met hod descri bed in Exanpl e
(0]

61 but using Tnterned ate I nst ea Internmediate VIII and
2-[ 4- (2- met hoxyphenyl ) - 1- pi perazi nyl ] - et hyl am ne i nstead of the

correspondgﬂgm paoaglanine in 1,1,2,2- -tetrachl oroethyl ene as

sol vent . the enﬂ reaction m xtur,e was . diluted w ter and

chIorofornFaﬁa R4z gamﬁgpﬁxyﬂ enyl) -1-p1peraz:ny1]-propy&th?%carbamoyl}-
-3-methyl-4-oxo-2~phenyl-4H~l-benzopyran methanesulphonate

A stirred mixture of 0.8 g 8-formyl-3-methyl-4-oxo-
-2—pheny1¥4H—1-benzopyran, 0.7 g of 1-(3-aminopropyl) -
-4-(2-methoxyphenyl)-piperazine and 0.14 g of sulphur in 5 ml
of pyridine was refluxed for 6 hours. After solvent evaporation
in vacuo, the residue was purified by flash chromatography on
silica gel, eluting with chloroform. The obtained title
compound (as the base) was dissolved in dichloromethane and one
equivalent of methanesulphonic acid was added. The title
compound was obtained by evaporation in vacuo and
crystallization of the residue from acetonitrile. Yield 0.7 g,
m.p. 189-190°C.

Example 84
8-{4~[4~(2-methoxyphenyl)-l1-piperazinyl]-butylsulphonyl}-3~
-methyl~-4-oxo-2~phenyl-4H-1-benzopyran methanesulphonate . % H50

The title compound was prepared according to Example 73, but
using Intermediate LX instead of Intermediate LIV. Its
purification was performed by column chromatography on silica
gel, eluting with ethyl acetate:petroleum ether 7:3. One molar
equivalent of methanesulphonic acid was added to a solution of
the crude base in dichloromethane. After removal of the solvent
by evaporation in vacuo, the resulting salt was crystallized
from acetone to give the title compound, m.p. 212-214°C.



aqueous sodi um hydroxide, then with water. To the organic | ayer, after
dryi ng on anhydrous sodi um sul phate, was added net hanesul phonic acid and

t he sol vents were evaporated off in vacuo. The crude product was
‘crystallized twice fromisopropanol to give the title conpound cont ai ni ng
1.2 nol ar equivalents of water. Mp. 124-127[err]C. Exanple 73 '

8-{4-[ 4- (2- met hoxyphenyl ) - 1- pi per azi ny T‘gBut yl sul phi nyl } -
- 3- net hyl +4.- 9_-32-8;ghenyl -4H 1- benzopyr an mnet hanesul phonate The title
conpound d according to Exanple 38, but using Internediate LIV

i nstead o@-{Stdire@i-med hoxyphenyil) ~irpiperagiayi]cpropydcashancstid-agai n at
90[err] C L.Qlp3a ef"i:fh‘ﬁr-tla-@%n-ﬁ-gy%?g?l-ﬁhui—ﬁui%:ga%ggg- oL le@*ih\ﬁtﬁnt s)

of potassiumodide. Purification um chr omat y on silica gel,
eluting with ethyl acetate: nethanol 9:1, gave the title conpound as.a base.
To the criade basgtuttesselved.sn gi Cof ornbéfinediat@s xeiechide T¥SI g of

equi val ent, _of thanesul phaoni ¢ _acj d. Atter_renoval of the sol L by,
cvapor at 1 ST REREAEE LARCHE (1 38 AL cFPRYaFpRs. Simebheit s e
gi ve the wiasl estimpedndt M45°A88ot84%ermifutes. - MisoRxtbpheof4 2.5 g of
8-{3-[3-( @g@hgg@ggﬁg@g;ﬁ!ri}r | .am;no] wpr oyl carbano H{P' : -
- 3- et hyl %AI' X0- 2-phenyl - f&g’éﬁzoﬁ&r ar?lgnegﬁ'an%s%ul Qh)éna grr?é'ln% hfdlfnziettély‘ﬂhe
title cofosmanidgagiagpragdedddrepessdi njftes stiaring Hnr dbsbeubeati the
Exanpl e 7G e USi Rgmpetatiielh0XyPhesgxit18r0PMe Chl 0niOS —aniRiERA] AS
described in B. WIIlhal m _Tetr,ahedrqn, 20, 1185, 1964) .1 nstead” of
2- (2, 6-di ﬁé@ﬁ&mﬁnyé{)ﬁplperaz1ne was added. After stirring for 2
hours at the same temperature and standing overnight at ambient
temperature, the reaction mixture was evaporated to dryness in
vacuo. The residue was purified by flash chromatography eluting
with a mixture of dichloromethane:methanol 100:3, followed by
crystallization from ethanol. 2.5 g of the title compound was

obtained, m.p. 152-154°C.

Example 86
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}- -
-4-oxo-2-phenyl-4H~1~benzopyran methanesulphonate . % H,0

3.6 ml of diethyl cyanophosphonate were added dropwise at 0-5°C
into a stirred solution of 4 g of @ 8-carboxy-4-oxo-2-phenyl-
-4H-1-benzopyran (prepared as described in Da Re et al., Ber.,
29, 1962, 1966) and 3.75 g of 1-(3-aminopi'opyl)-
-4~ (2~-methoxyphenyl)~piperazine in 35 ml of anhydrous dimethyl-
formamide. Immediately afterwards, 2.5 ml of triethylamine was
added dropwise at the same temperature. After 30 minutes
stirring at 0-5°C and 1 hour at ambient temperature, the
reaction mixture was poured into 350 ml of 2.5% aqueous sodium
carbonate. The precipitate formed was stirred for 1 hour at
ambient temperature, collected by suction filtration and
crystallized from ethanol. The base of the title compound, thus
obtained, was dissolved in dichloromethane and one equivalent
of methanesulphonic acid was added. After evaporation in vacuo,
a glassy solid was obtained, which was crushed and refluxed for
1 hour in acetone, yielding 5 g of the title compound melting
at 191-194°C. ' |



brom de. The residue from dichloronmethane extraction was purified
by columm chromat ography on silica gel eluting with ' '

di chl or onet hane: net hanol : 5N nmet hanolic ammonia 9:1: 0. 3; the pure base was
converted into the nethanesul phonate, which was crystallized twice from
ethyl acetate:acetonitrile 9:1 to give the title conmpound, nelting at (60)
87-90[err] C. Exanple 75 =149~

8-{3-[2-(2-met hyl t hi ophenoxy) - et hyl am no] - pr opyl car banoyl } -

- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an net hanesul phonate 1.85 g of 95%
SOdiUﬁ1b0r!§§ﬂpL§e_las added to a solution of 7 g of Internmediate LIX in 70

m of nethanqb LQ Qﬂg%ﬁgﬂ&ﬁhﬁ%&igA&LgigaEhEE ?ﬁanﬁﬁﬁﬁyagﬂibﬂkﬁgasesane

t emper at ur e, vent wa vapor a acuo si due
was d|IutedzmﬁrﬁihH9§P'4aR§°'2ﬂ‘1‘bﬁyapbvﬁﬁbrP@thaéﬁeulﬁhena§ﬁtracted with
ethyl acetate. The organlc | ayer was washed with water, dried on anhydrous
sodi um sul hatgﬁﬁnd ev ted tgyg ness cup ure

of
2-( 2- met hy 305 PF. - L fonvl goniSElae oin, 17 Bhcel BrbRfirous
chlori (rjne michddrdmphhanenwam addadsdndpvmse)ftb ha csoiuctih t 68s 2noepqr ed
in 35 o] Ldine.,stir n o]
obiont t oRpOREPaKRE2? prliRYaRb-LBkbLam 1otz by Y pipdded CibRohing
hydrochl or ko Lich#ienbettgerxetaeded Bull .Chemsisoo.diret,has., 1968)or gadi 3.75
layer was ygs £ 68 h Eﬂﬁmgfﬁn 5'%ELOBfaWﬁﬁhfﬁFbﬁgfhéW%S%ERQ%EQ and¢

evapor at ed tO §HESS I vacuo yi el di ng /

of 2- (E IFﬁﬂﬂﬁﬁéﬁﬂﬁﬁ%ﬂﬁﬁﬂrﬁiQQHﬁ%ﬁe§9ﬂ§ﬁ6ﬁ&§eﬁ%ﬁj1% hour at the

2- (2- et hybhhéom&{wﬁe)t\ﬁtéwl alflcek dm:(@slsefsed Ehe\\FBadtsich | RikEBEE T Bas

solid mhlcgvg%%rg%gg @Q: é§n§é¥ther rlflggt&gge crud£4%-chlorocarbonyl-
-2,3-dihydro-4-oxo-4H-1~benzopyran. This was used in the method
of Example 10 instead of 8-chlorocarbonyl-3-methyl-4-oxo-
-2-phenyl-4H-1-benzopyran to prepare the base of the title
compound, which was purified by column chromatography eluting
with ethyl acetate:methanol 85:15. The yield was 1.91 g of the
pure base. After dissolution in dichloromethane, acidification
with methanesulphonic acid, and evaporation to dryness in vacuo,
the resultant crude salt was crystallized from acetonitrile

giving 1.57 g of the title compound, melting at 175-177°C.

Example 88
8~-{3-[4-(2-methoxyphenyl)~1-piperazinyl]-propylcarbamoyl}-
-4-0xX0~4H-1~benzopyran methanesulphonate . 1.25 H30

The title compound was prepared by the method described in
Example 87 but using Intermediate LXII instead of
8-carboxy-2,3~dihydro-4-oxo-4H~-1-benzopyran. The crude methane-
sulphonate was rinsed with diethyl ether, filtered and
repeatedly crystallized from acetonitrile. M.p. 155-157°C.

Example 89
8-{3-[4-(2-methoxyphenyl)~-l1-piperazinyl]}-propylcarbamoyl}-
=6~bromo-3~methyl-4-oxo-2-phenyl-4H-1-benzopyran

This compound was prepared according to Example 86 but using
8~-carboxy-6-bromo-3-methyl-4-oxo-2-phenyl-4H-1~benzopyran



A honogeneous m xture of 3.3 g of the above m xture and 8 g of Internediate
XLITlI was kept in an oil bath at 140[err]C for 20 mnutes. After this
period the nolten nass was cool ed to anbient tenperature and solidified.
The solid residue was rinsed with dichloronmethane and 4N sodi um hydr oxi de.
The organic | ayer was washed with water, gl’l ed on anhydrous sodi um sul phate
and evapor at ed to dryness in vacuo. Thé 15P0de product was purified by

601 5 v ng PP aRl hqdEthelf in el 109a" SSELEA 0T MO R I
]E ih(ras ;JS ua:c r m%-:;nn@ﬁﬂmdgmm ?Eztgml\s/l \fmﬁgﬂ? a‘;%{s:l rgjba'sgecby

3 ca with
g A AL LE b T TR

m xt ure of e%tﬁrﬂaqu M2, ﬁgb)nmmmsjmoxy) et hyl brom de (prepared as
described in J. Augstein et al. . Med. Chem, 8, 356, 1965) and 8.4 g of
Intermediate XLIII was heated in an oi | bath at 150[err]C for 10 m nutes.
The nol t en Bxmsplea®acool ed to anbient tenperature and solidified. The solid

g?;éﬂfﬁ rg?e;éﬂggdvsasheﬁ%ﬁéﬁﬂt d%ﬁ!%wrpo%%gum SH Bhate and

evapor at ed téornathexys-3-methyior 4-0xo3 tpheny)-AR-Ivhenaenynani twice by

col um chr Qe Hyhatd i ca gel eluting firstly with ethyl

acet at e: net hanol : 5N et hanol i ¢ anmoni a 97:3:0.3 and then wth

di chl or onet hane: net hanol : triethyl am ne 90:10:0.3. This gave 3.3 g of the

pur eI title hlc.gxmmmd:ﬁaaimmﬁm .cyditophosishdnete dNdro b5 mibich rafidbhyldmine
usua et ho

acetoni tri "&EM P 339 SEL? LPPJZl&q-lg%a,ﬁf 7?C%t °0f TRdpsky X methoxy-3-

-methyl-4-oxo-2-phenyl-4H-1~-benzopyran (prepared as described in
JP 61-15880) and 1.51 g 1-(2-methoxyphenyl)-4-(3-aminopropyl)-
-piperazine in 20 ml of anhydrous dimethylformamide stirred at
0°C. After stirring for 1 hour at 0°C to ambient temperature,
the reaction mixture was poured into a mixture of 100 ml of
water and 10 ml of 1N sodium hYdroxide. The base of the title
compound precipitated; it was filtered off and washed with
water. After desiccation it was converted in the usual way to
the methanesulphonate, which was crystallized from
acetonitrile. Yield 1.7 g; m.p. 185-186°C.

Example 91

8~{3~[4~(2 -methoxyphenyl) -l-piperagzinyl]-propylcarbamoyl}~
-6-hydroxy-3-methyl-4-oxo~2 -phenyl- 4H-l-benzopyran
methanesulphonate

0.8 g of the compound prepared in Example 114 and 5.8 ml of 1N
sodium - hydroxide in 10 ml of methanol were stirred at ambient
temperature for 4 hours. After standing overnight, 15 ml of 1N
sodium hydroxide and 15 ml of methanol were added and the
mixture was stirred at ambient temperature for 1 hour. Methanol
was evaporated off in vacuo and water was added to the residue.
The suspension was filtered by suétion to give 0.48 g of the
base of the title compound. This was converted by the usual
procedure into its methanesulphonate salt, recrystallized from
acetonitrile. M.p. 200-202°C.



8-{3-[4-(5-chl oro- 2- net hoxyphenyl ) - 1- pi perazi nyl ] - pr opyl -

car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran. Thi s conpound was
prepared by the nethod described in Exanple -143- 11, but using

1- (5-chl or o- 2- mret hoxyphenyl ) - pi perazi ne i nstead of

1- (2- met hoxyphenyl ) - pi perazi ne and carrying out the reaction for 6 hours
instead of 5 hours. Purification was catPled out by flash chromatography on
silica gel, eluting with chloroform: 5N nethanolic amonia 100: 1. The
title conpound nelted at 163-166[err]C after crystallization from 95%
ethanol . Epxampie/892

E)-8-{4-[4-(2- &t ' -1- | -

5 et byl - B85 TSR S S R bhrep tny g bopya carbamoyy, -

ol ar s ol3yt6-diime thyfl - 4 ~dxo-2i-phemyl~4H-lebepzopyran: methanesuiiphbonate
tetrahydrof uran was added dropwi se over a period of 15 mnutes to a

suspensi on of 6.4 g of 3-hydroxypropyl tri phenyl phosphoni um _ brom de I n
60 m ofThenhbiiEdes BN BREr BFRATSH Bscordiag: v Bxamplesof Ot ik

of 4 g of &sfiRigy| - 3- BidAr kY60 623 RNy 14a-bxeR 22 pMeni) - 4H-40-Kdn Apyran
t et rahydrof uran was, added dro wngé. Tﬁe eactloqhn1x%%rg ﬁﬁs Stlré@%hat

o[ err]C forlP¥SRALRR A5 AR PeddReRp Ep‘gmfe‘?a? te £5F117HBEPs chitly
wi th et hanei63)f olilmstexhdy ofv aBorcalriboxyt-6 ~thetisy -i3r+medhyd —- 4 ~go~2 -pheny 1 -
resi due whi jfi c h i 4
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4. 17 g of

8- (4- hydr OXé- 1- hut enejl ) - 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran as a E-Z
di ast er eoi re having a 3.5:1 ratio deternined
8-{3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-

~3-methyl~-6-nitro-4-oxo-2-phenyl-4H~1-benzopyran

This product was obtained operating as described in Example 12
but wusing Intermediate LXVIII instead of 8-chlorocarbonyl-
~3-methyl-4-oxo-2-phenyl~4H~-1l-benzopyran and 1,1,2-trichloro-
ethane instead of chloroform. After the usual workup, the crude
- product was purified by column chromatography eluting with
dichloromethane:methanol 98:2. Evaporation in vacuo to dryness
of the collected fractions and crystallization from ethanol
yielded the title compound, m.p. 159.5-161°C.

Example 94
8-{3-[4~(2-methoxyphenyl)-l-piperazinyl]-propylcarbamoyl}-
~6-amino-3-methyl~4-oxo-2-phenyl-4H-1l-benzopyran

A mixture of 33 g of the compound prepared in Example 93, 109 ml
of 1N - hydrochloric acid, 105 ml of water and 8.78 g of
Raney-Nickel in 950 ml of ethanol was hydrogenated in a Parr
apparatus, hydrogen pressure 2 atmospheres, stirring at 40°C for
12 hours. After this period, the catalyst was filtered off and
washed with 80% ethanol. The mother liquors were evaporated in
vacuo to a volume of 80 ml and filtered. The crude product was
washed with water, and suspended in water; 37% hydrochloric acid
was added until the pH was 1. The insoluble matter was filtered
off by suction and the filtrate was alkalinized by adding 35%



by NMR [err]H NVR, 200MHz (CDCl[err], [err]) 8.10-8.20 (d, 1H,
benzopyran CH in 5, E+Z) 7.30-7.80 (m 7H, other aromatics, E+Z) 6. 80;

7. 00 (2d, 1H, aryl-CH=, Et+Z) 6.41 (dt, 0.78H, CHCHerr], E) 5.90
(dt, 0.22H, CHCHerr], 2) 3.60-3.80 (m 2H CHerr]O E+Z) 2.45-2.60

(m 2H, CHCHerr], E+Z) 2.18 (s %H, benzopyran CH3 in 3, E+2)
1.60-1.90 (sa, 1H, OH, E+2) _144- ~15¢5 g of p-toluenesul phonyl
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The title compound was obtained according to the procedure
described in Example 36, but using the compound prepared in
Example 94 insteqd of that prepared in Example 33. The reaction
mixture was diluted with water and filtered by suction, washing
the s0lid with water. After desiccation at 80°C, this solid was
purified by column chromatography on silica gel eluting with
chloroform:methanol 95:5. Evaporation in vacuo of the collected
fractions and crystallization from 95% ethanol of the residue
gave the title compound, m.p. (150) 218-220°C.

Example 96
8~-{3-[4-(2~methoxyphenyl)~1-piperazinyl]-propylcarbamoyl}-
-¢-ethylamino-3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran

A mixture of 8.42 g of the compound of Example 94, 0.45 ml of
acetaldehyde, 0.59 g of 85% sodium cyanoborohydride and 3.3 ml
of 4.85N ethanolic hydrogen chloride in 73 ml of methanol was
stirred at ambient temperature for 5 days. After this period,
the reaction mixture was poured into cold 1.5N sodium hydroxide;
the suspension was diluted with water and filtered by suction.
After desiccation, the residue was purified by column
chromatography on silica gel eluting with chloroform:methanol
100:3. Evaporation in vacuo of the collected fractions yielded
6 g of the compound of Example 94 and 2.67 g of the title
compound, which melted at 198-201°C after recrystallization
from ethanol.



evaporated to dryness in vacuo giving a residue which was purified by

col um chromat ography on silica gel eluting with ethyl acetate: petrol eum
ether 6:4. The collected fractions were evaporated to dryness in vacuo and
t he crude product was crystallized from 70% ethanol yielding 1.48 g of
the title conpound that nelted at 119- 121gerr]C. [err] HNVR, 200MHz
(CDCl[err], [err]) 8.14 (dd, 1H53penzopyran CHin 5) 7.85

(dd, 1H, benzopyr an CH i n 7) 7.41 7.70 (m 5H, phenyl CHs) 7.34

(dd, 1H, b@#ﬁ\%@—"ﬂ% in 6) 6.70-7.10 (m 5H, aryl-CH= and
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usual workup and purification by column chromatography on silica

gel eluting with chloroform:methanol 97:3, evaporation in vacuo
of the collected fractions and crystallization of the residue
from ethanol yielded the title compound which melted at
183-186°C.

Example 98
8-{3~[4~(2~-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
~7-methoxy~3-methyl-4~oxo-2-phenyl-4H-1l-benzopyran

The title compound was prepared according to the procedure
described in Example 87 but using Intermediate LXIX instead of
8-carboxy—2,'3-dihydro—4-oxo-4H-1-benzopyran. After the usual
workup, the solid residue was purified by column chromatography
on silica gel eluting with ethyl acetate:methanol 8:2. The
collected fractions were evaporated to dryness in vacuo and the
residue was crystallized from acetonitrile to give the title
compound, melting at 151-152°C.

Example 99
8-{3~[4~(2-methoxyphenyl)~1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4~oxo-2-(4~trifluoromethylphenyl) -4H-1-benzopyran
methanesulphonate sesquihydrate

The title compouhd was prepared following the procedure
described in Example 90, but starting from Intermediate LXXII
instead of 8-carboxy-6-methoxy-3-methyl-4-oxo-2-phenyl-4H~-1-
-benzopyran. The methanesulphonate melted at (85) 90-120°C
(dec), after crystallization from acetonitrile. '



added to the solution and the solvents were renoved by evaporation
I n vacuo. The crude salt was crystallized fromisopropanol yielding the
title conpound, nelting at 193-195[err] C. This conpound contai ned 0. 33
equi val ent of isopropanol and 0.25 equivalent of water. Exanple 80
8-{2-[4- (2- met hoxyphenyl ) - 1- pi per azi nyl |- et hyl car banoyl net hyl } -

- 4- 0x0- 2- phenyl - 4H 1- benzopyr an net hane ‘phonate hydrate A mixture of 2.8
g of Internediate XLVI1 and 1.28 g of 1-hydroxybenzotriazole in 20 m of
anhydrous di net hyl formam de was stirred at O-5[err]C for 15 mnutes. A

sol ution oEXamplegige dicyclohexylcarbodiinide in 20 m of anhydrous
di net hyl 9 d
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was added. After 5 hours stirring and overni ght standing at the sane
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salt was then filtered off and recrystalllzed from et hanol : di et hyl et her
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8-{3-[4-(2-methoxyphenyl)~-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo-2-(4-phenoxyphenyl)-4H-1-benzopyran
methanesulphonate . 0.25 H0

"The title compound was prepared following the procedure
described in Example 90, but starting from Intermediate LXXVII
instead of 8-carboxy-6-methoxy-3-methyl-4-oxo-2-phenyl-4H-1~-
-benzopyran. The crude methanesulphonate was crystallized from
acetonitrile. M.p. 200-202°C.

Example 102-
8-{3~[4~(2~-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2,3~dimethyl-4-oxo~4H~-1l-benzopyran

This compound was prepared according to Example 86, but using
8-carboxy-2,3-dimethyl-4-oxo~-4H-1-benzopyran (prepared according
to Da Re, Farmaco Ed. Sci., 11, 678, 1956) instead of
8-carboxy-4-oxo-2-phenyl-4H-1-benzopyran and carrying out the
reaction at ambient temperature for 5 hours. It was purified by
flash chromatography on silica gel eluting with chloroform:
methanol 98:2, and crystallized from acetone. M.p. 155-158.5°C.



1.15 g of the title conpound, mp. 160-162[err]C Exanple 81

8-{N-acetyl - 3-[ 4-(2- net hoxyphenyl ) - 1- pi perazi nyl ] - .

- propyl car banoyl } - 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran A sol uti on of
2.86 g of Internediate LVI1, 5.04 g of

1- (3-chl oropropyl)-4-(2-net hoxyphenyl) gsperam ne and 2.58 g of anhydrous
pot assi um carbonate in 50 m of dlneth91 or marmi de was stirred at 90[err]C

for 7 hou?§%%gténlﬁpol|ng to anbi ent tenperature, the reaction m xture

was poure mM of water and extracted with dichl oronethane. The
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purified by ¢ | ca
=2~cyclohexyl-3-me hyl-4-oxo-4n-1-benzopyran

This compound was prepared according to Example 86, but using
Intermediate LXXIX instead of 8-carboxy-4-oxo-2-phenyl-4H-1-
~benzopyran, and carrying out the reaction for 5 hours at
ambient temperature. It was purified by flash chromatography on
silica gel, eluting with chloroform:methanol 49:1, and
crystallized from acetonitrile (m.p. 155-157°C).

Example 105
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}~-
~2=-(2-furyl) -3-methyl-4-oxo-4H~1-benzopyran

This compound was prepared according to Example 86, but using
Intermediate LXXXI instead of 8-cérboxy-4-oxo-2-pheny1-4H-1-
-benzopyran, and completing the reaction at ambient temperature
for 5 hours. After quenching, the title compound was isolated by
extraction with chloroform and purified by flash chromatography
on silica gel eluting with chloroform:methanol 49:1, followed
by crystallization from acetonitrile. M.p. 151-153°C.



-147- gel el ut'i ng with petrol eum ether:acetone 8:2. Ti
fractions were evaporated to dryness in vacuo and cryst ﬁrﬁgqggffﬁ-% %%/EN
ethanol to give 0.75 g of the title conpound as a base

di ssol ved in dichl oronet hane and one equival ent of methanesul phonic aci d
was added to the solution. The crude ne ggnesul phonat e, obtai ned by
evaporation in vacuo, was crystallized from acetone, yielding 0.6 g of the
title COWW at 202-203[err] C. Exanple 83 '

8-{3-[4-(2- nyl ) - 1-piperazinyl]-propylthiocar barmyl }b

- 3- net hyl - #=d3aL mmwmlm amoy khwd
mxture  Qf3-meth¥y1s-4-oxbS2NthienyIAH M -pen®opyrak phenyl - 4H 1- benzopyr an,
0.75 g of 1- (3-am nopropyl )- -4-(2-nmethoxyphenyl)-pi perazi ne and
0.14 g of sulphur in 5 mM of pyridine was refluxed for 6 hours. After
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chr omat ogr ca - Qr _ t a4t ned
title conpgc%%ér?g‘ﬁt%éee bg}s{g‘;&ll eié’:%'l é%%veé% H(yx%%et é’n?g’h(f n(}&b &i b
equi val ent -denzspiynassul Phowas deunified abne@tmremg tin wakpsun(completely

obtained ¢y re n@@‘&i@ﬁéﬂ&lidﬁ UO £01aRRed Qf!dl'\ﬁ:ﬂ{'%z‘ﬁ d h
resi due from acetonltrll aml\&E) mop. 189-190] errl__C Exanp m Q‘%‘grap Y

8-{4-[4- (29%et rﬁ;‘s&ﬂﬁ?eny‘li?ll ﬁlBt-?‘aEu nVF}'—hbuFW?EPSF?SHy}“}a hanol

- net hyl - 4- @rgrstailamda 4o keraamitan 1&t agasulmharysee.. [err] H[ err] O
The title conpound was prepared according to Exanple 73, but using
Intermediate LX instead of Internediate LIV. |Its purification was

per f or red Bxamplentatr omat ogr aphy on silica
8-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}~-
-4-oxo-2-phenyl~-4H-1~-benzothiopyran

A mixture of 2.8 g of Intermediate LXXXIV and 3.4 g of 1,1°
-carbonyldiimidazole in 60 ml of anhydrous dimethylformamide was
stirred under nitrogen at ambient temperature for 1% hours.
2.7 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine were
then added. After further 2 hours stirring at ambient
temperature, the reaction mixture was poured into 300 ml of
water and extracted with chloroform. The organic layer was
dried on anhydrous sodium sulphate and evaporated in vacuo. The
residue was purified by flash chromatography on silica gel
eluting with chloroform:methanol 49:1, washed with water and
crystallized from acetonitrile, yielding 2 g of the title
compound melting at 144-146°C.

Example 108 - |
(E)~8-{3-[4~(2-methoxyphenyl)~-1-piperazinyl] Q-propylcarbamoyl} -
=3-methyl-4~oxo=-2-(2-styryl)~4H-l1l-benzopyran

This compound was prepared according to Example 86, but using
Intermediate LXXXVI instead of 8-carboxy-4-oxo-2-phenyl-4H-1-
-benzopyran. It  was purified by crystallization from
acetonitrile. M.p. 191-194°C. i e e
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gel, eluting wwth ethyl acetate:petroleumether 7:3. One nolar equival ent
of net hanesul phonic acid was added to a solution of the crude base in

di chl oronet hane. After renoval of the solvent by evaporation in vacuo, the
resulting salt was crystallized fromacetone to give the title conpound,
mp. 212-214[err]C -148- Exanple 85

8- {3-[ 4- (2- met hoxyphenyl ) - 1- pi per azi ny1¥P75t opy! car banmoyl } -
-3-hydroxyneth¥|-4-oxo-2-phenyl-4FF1-benzopyran. 0.4 ethanol A m xture
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of 1- (3-am nopropyl) -

Example 110
8-{3-[4~(2-methoxyphenyl)~-1~-piperazinyl]-propylcarbamoyl}-
-2—(4-methoxypheny1)-3-methy1-4-oxo-4H71-benzopyran

This compound was prepared according to Example 86, but using
8-carboxy-2-(4-methoxyphenyl)-3-methyl-4-oxo-4H~1~benzopyran
(prepared as described in EP 108986) instead of 8-carboxy-4-oxo-
-2-phenyl-4H-1-benzopyran, and completing the reaction at
ambient temperature for 3% hours. It was purified by flash
chromatography on silica gel eluting with chloroform:methanol
49:1, followed by crystallization from acetonitrile. M.p.
158-161°C.

Example 111
8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2~ (4-fluorophenyl) ~3-methyl-4-oxo-4H~1~benzopyran

This compound was prepared according to Example 86, but using
Intermediate LXXXIX instead of 8-carboxy-4-oxo-2-phenyl-4H-1-
-benzopyran. It was purified by flash chromatography on silica
gel eluting with chloroform:methanol 100:2 to 100:6 and
crystallized from 95% ethanol. M.p. 166-168°C.



-4-(2- met hoxyphenyl ) - pi perazine in 35 m of anhydrous dinethyl- formam de.
| medi ately afterwards, 2.5 m of triethylam ne was added dropw se at the
sanme tenperature. After 30 minutes stirring at 0-5[err]C and 1 hour at
anmbi ent tenperature, the reaction mxture was poured into 350 m of 2.5%
aqueous sodi um carbonate. The preC|p|ta&S forned was stirred for 1 hour at
anbi ent tenperature, collected by 8Ction filtration and

crystallizs% Iigglgaganol The base of the title conpound, thus obtained,
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- M.p. 272-275°C.

Example 113
8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl~2-(4-nitrophenyl)-4~-oxo~-4H-1-benzopyran

The title compound was prepared following the procedure
described in Example 90 but starting from Intermediate XCVIII
instead of 8-carboxy-6-methoxy-3-methyl-4-oxo-2-phenyl-4H-1-
~benzopyran. After stirring for 1 hour at ambient temperature,
the reaction mixture was poured into cold 2% sodium carbonate
solution and the precipitated solid was collected by suction
filtration. After desiccation and crystallization from ethanol,
the title compound melted at (60) 185-187°C.

Example 114
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-6-diethoxyphosphonyloxy-3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran

The title compound was prepared following the procedure
described in Example 90, but starting from Intermediate LXIII
instead of 8-carboxy-6~methoxy-~3-methyl~-4-oxo-2-phenyl-4H-1~
-benzopyran and using 2 equivalents of diethyl cyanophosphate
instead of 1.1 equivalents. Filtration from water yielded the
title compound melting at 48-50°C. The title compound may be
regarded as a prodrug of 8-{3-[4~-(2-methoxyphenyl) -1~



with ethyl acetate:nethanol 85:15. The yield was 1.91 g of the pure base.
After dissolution in dichloronmethane, acidification w th methanesul phonic
acid, and evaporation to dryness in vacuo, the resultant crude salt was

crystallized fromacetonitrile giving 1.57 g of the title conpound, nelting
at 175-177[err]C. Exanple 88

8-{3-[4-(2-nethoxypheny|)-1-piperazimﬂﬁq%ﬁopylcarbannyl}-

- 4- 0X0- 4H 1. o 6 0, T, {lg- und wa

o epar od byP RGE SELRER) GBEBRYECHEBaRRPA Fo HydRoki Oy echyd T £-6RERaUNT vas

| nt er medi atphenyX+4H-1r-henggpyranf

8- car boxy- 2, 3-di hydr o- 4- oxo- 4H 1- benzopyran. The crude nethane- sul phonate

was rinsed wth diethyl ether, filtered and repeatedly crystallized

from acet cEX2Bple 146, 155-157[err]C. Exanple 89

86{3-[4-(gantsﬁpxymbem;thoiﬁphanyax+mybiperaﬁihyalbanuprlearbamOYl}-

- 6- br ono- 3- pet -4-9xq-2-ph 3 - an_Jhi d d
SEE§§h3?e98§=§u? §g¥%665§8m9€H§99¥ﬁ P-BBhiopgrRAUNd was prepare

according T

8- car boxy-Bebhanesslpbonakes- oxo- 2- phenyl - 4H 1- benzopyr an - 150-
(prepared as described in EP 107804) instead of 8- car boxy-

- 4- oxo- 2- phenyl - 4H 1- benzopyran. It was purified as a base by flash

chr onat ogr @peyatingn as sdeperibedge| in Hxampkp 90, ¢ fput starting from

di chl or oneghaeementh#eolc 19As8eadnd£cr y8t-ahtrbory-b-natAb¥yetharthy 1Mipoxo-
(150) 154- 159

8-{3-[4-(2?%ﬁLﬁé&&gﬁéﬁ;ﬁgB%%ﬁBgXFa?vn§PF-ﬁﬁﬂ%ﬁ<Rﬂﬁﬁuﬁ§u?93 title compound
- 6- net hoxywasneibtd inedx oAfLtehe thle- Atsublbenadipyp abymedttaasstilgphovath ethyl
m of diet byl gyanorhgsenonal §,8"dal urtleith Wy LOUAN Biromatography on
silica gel eluting with ethyl acetate:methanol 9:1. It was
converted into its 'methanesulphonate by the usual procedure and

recrystallized from ethyl acetate. M.p. 145-148°C.

Example 116 _
8-{N-methyl-3~[4~-(2-methoxyphenyl)-1-piperazinyl]-
-propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran
hydrochloride '

This compound was prepared according to Example 12, but using
Intermediate . CI instead of : 3-[4-(2-methoxyphenyl) -
-l-piperazinyl]-propylamine. The crude base was purified by
flash chromatography on silica gel, eluting with chloroform:SsN
methanolic ammonia 100:1, and transformed into the hydrochloride
in the usual way. M.p. 195-198°C, after crystallization from
acetone.

Example 117
7-{3~[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2~-benzoyl-3-ethyl-benzo[b]furan

This compound was prepared according to Example 86 but using
Intermediate CIII instead of 8-carboxy-4-oxo-2-phenyl-
-4H-1-benzopyran-8-carboxylic acid, and completing the reaction
at ambient temperature for 4 hours. It was purified by
crystallization from ethanol. M.p. 165-166°C:



were added to a solution of 1.7 g of 8-carboxy-6-nethoxy- 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (prepared as described in JP
61-15880) and 1.51 g 1-(2-nmethoxyphenyl)-4-(3-am nopropyl)- -piperazine in
20 m of anhydrous dinethylformam de stirred at O[err]C. After stirring for
1 hour at O[err]C to anbient tenperature, the reaction mxture was poured
into a mxture of 100 M of water and-2®0m of 1N sodi um hydroxi de. The
base of the title conpound precipitated; it was filtered off and washed
with water. After desiccation it was converted in the usual way to the

met hanesul pxeupliee 118 Whi ch was crystallized fromacetonitrile.

Yield 1.7 g; - : le 91 .

o- (3 4 (A (RS eny ik thekanimeis gy earpanoyl; -

- 6- hydr oxy=23= (etbiphenykyl = Jimethy Y4 -oxoerdirol+hen sapyraws ul phonate 0.8 ¢
of the compound prepared in Exanple 114 and 5.8 m of 1N sodium hydroxide
in 10 M of nethanol were stirred at anbient tenperature for 4 hours. After

st andi ng Rg ntdkide 1compownd 1 WasodPxepPayedodarording stel Examplet Bandput

wer e addec{,@ﬂd;t hﬁmﬁéﬁié&ﬂaws Qi r rﬁfk@a@”@ﬁ”tslﬁ%ﬁ*“&%i&lzlpMI—
Met hanol was_evaporated off in vacuo and wat eiag@s added 10 the residue.

The suspernsiBit VRENIIRITARLY bYRELcHFFHSOYi v 28d 4% theuBSseal (FREm
title conpramperafhirse wa<The crawer t @dsbyptipdfiiedal bpr ocegstalizatiéfs from

met hanesul l.t, 1 |ized fromacetonitrile. Mp.

200- 202[ err i % £ ﬁ“?’i il:égrr%?ée@(g)z

8-{3-[4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - propyl car banoyl } -

-3, 6- di metgydugh &X0rg’- Phenyl - 4H-1- benzopyran net hanesul phonat e
8-{3~[4-(2-methoxyphenyl)~-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo-2-(3~pyridyl)-4H-1-benzopyran.

A mixture of 6.2 g of methyl 3-propionyl-salicylate and 5.8 g of
nicotinoyl chloride hydrochloride in 18 ml of anhydrous pyridine
was stirred and heated at 100°C for 2 hours under nitrogen. 16
ml of triethylamine was then added and heating was continued for
1 hour at the same temperature. The reaction mixture was cooled
to room temperature' and poured into 600 ml of water. The
precipitate was collected by suction and washed with water,
yielding 5.4 g of methyl 2-hydroxy-3-(2-nicotinoylpropionyl)-
-benzoate, which was used without purification in the next step.
3.4 g of the compound thus prepared was heated at 100°C for 1%
hours after dissolution in a mixture containing 15 ml of acetic
acid and 1 ml of 37% hydrochloric acid. After cooling to room
temperature, the mixture was poured into 150 ml of water and
extracted with ethyl acetate. The ofganic phase was washed with
5% aqueous sodium hydrogen carbonate followed by water, dried on
anhydrous sodium sulphate and evaporated in vacuo, yielding 1.3
g of crude 8-methoxycarbonyl-3-methyl-4-oxo-2~(3-pyridyl)-
~-4H-1-benzopyran. '

1 g of this ester was dissolved in 9 ml of methanol and 15 ml of
1,4-dioxane and slowly added with 1.7 ml of 10N sodium
hydroxide, maintaining the temperature between 20 and 25°C.
After 1 hour at 50°C, the reaction mixture was poured into 150
ml of water and extracted with ethyl acetate. The aqueous layer
was acidified with 1N hydrochloric acid. The precipitate was



The title conmpound was prepared according to Exanple 90 but using

8- car boxy- 3, 6-di net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran (prepared as
described in Da Re et al., Arch.Pharm, 296, 714, 1963) instead of

8- car boxy- 6- net hoxy- 3- nmet hyl - 4- oxo- 2- phenyl - -4H 1- benzopyran. The crude
met hanesul phonate was crystallized fror_r_1 (‘ig_toni trile and nelted at
196-197[err] C. Exanple 93

8-{3-[4-(2; t:|t @OX )sﬂz E&B ralzi(il‘:ﬁﬁc]m? OQJ\"scaEFEagPy'é— arboxy-3-methyl-

- 3- net hyl - 6-1i enz pyran produc
operati ng @mZ%PHM@ikMZMWA ntwiahi aas Luged  witheul

of 8- chl G iR on - "Bl et Q@ Phenyl - 4H 1- benzopyran and
1,1,2-trichloro- ethane instead of chloroform After the usual Workug,6 t he

crude prodddte wkitpsr |°F?’EH°‘59dcaﬁal§TnPreEﬁFﬁ%ta§g%°§|§N’9el tei Fanrie but
di chl or onetiusingy rre&ﬁunOhcsaa 2thbgapprepared n indtiead O off yre&sarboites-oxo-

coltected. LI AGH AN AL SN S AL A8l LD S0 ¥l WBabbfoh’ ek
8- {3-[ 4- ( 2-hmtrx @thempiom 1tpmperatimel| - Phepase bamwlpurlfled by flash

- 6- am no- 3-Jypt e n ?fﬂ! .
conpound prepar ecr'ol% a‘ﬁp%’ n%ilql%% %Q‘i f Awg\._ Lkfor‘ﬁ: f;% Iﬁ)éfi%%%n}
of water 3. 7Roylevedayy %@élﬁwwqﬂfmm&ﬁaﬁepemglﬁ}éﬁodbﬁeﬁ B
in a Parr 3pRsratis,syslyegen pressure 2 atnospheres, stirring at 40[err]C
for 12 hours. After this period, the catalyst was filtered off and washed
with 80% et hanol. The nother |iquors were evaporated in vacuo to a vol une
of 80 m argk#mpXerx@d The crude product was washed with water, and

ool ubl o Mo TRy L - Epihden T b i iy - T

al kal i ni z'ed-b;lnmhglm-z-pheny1-4n-1-benzopyran.

1 g of compound of Example 59 and 0.32 g of
4~dimethylaminopyridine were dissolved in 10 ml of
dichloromethane. 0.15 ml of acetyl chloride, was slowly added,
maintaining the temperature between 8 and 10°C. After 2 hours at
ambient temperature, the reaction mixture was poured into 70 ml
of water and extracted with dichloromethane. The organic layer
was washed with 5% aqueous sodium hydrogen carbonate followed by
water, dried on anhydrous sodium sulphate and evaporated to
dryness in vacuo. The crude base was purified by flash
chromatography on silica gel eluting with ethyl acetate:methanol
9:1, followed by crystallization from ethanol. Yield: 0.74 g of
the title compound, m.p. 120-123°C.

Example 121
8-{3~[4-(2~-methylaminocarbonyloxyphenyl)~-1-piperazinylj]-
-propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1~benzopyran.

3 g of compound of Example 59 and 1.8 ml of methyl isocyanate
were dissolved in 30 ml of dry dimethylformamide and stirred at
room temperature for 24 hours. The mixture was diluted with
water, stirred for 2 hours, and theri filtered under suction. The
crude base was purified by flash chromatography on silica gel
eluting with chloroform:5N methanolic ammonia 100:3. The title
compound melted at 132-135°C after crystallization from ethanol.



-152- sodi um hydroxi de. The title conpound precipitated. It was
recovered by filtration and washed with water. Dessiccation yielded 26 g
nmelting at (108) 215-217.5[err]C for use in Exanple 95 without further
purification. For characterization, 4.7 g of the product were crystallized
first fromethanol and then from 85%gggggol giving 3 g of the title
conpound, mp. 218-219[err]C Exanple

8- {3-[4- (2- met hoxyphenyl ).- 1- pi perazi nyl ] - propyl car barmoyl } -

- 6- acet am do- 3- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran The title conpound was
obt ai ned m&uéé) the procedure described in Exanple 36, but using the

compound e ae- (2% Wh 1r)s-t1 p@tr:atzfi -@mg@q tﬁnﬁml}e- 33. The
SUCUI Oon

he.sol | 0 8 raR 3 meY hrdciokedd el qu?em‘be o 0 e

purified by coI um chromatography on silica gel eluting with

o oroforarq T zg@l on %?:Oeﬁ]:yglg‘%ﬁét anoo%afn R0 o m%ec%}%tf%%{% 'S

and cryst e re5| e gave t
conpound, minutes,s5oundes- XdraingC atExQfifle 96 @ solution of 1 g of the

8-{3-[4- (%d@d?ﬁia’w%ampllé’@fréﬁdnwizpﬁﬁ_)p&kcéﬁémxhhmme in 36 ml of
- 6- et hyl am_no- 3- net hyl 0XO0- 2 ‘8'51en - 4H -benzogé an m xt ure 8.42
oy Ak Ry

of the co v REiEFingetl) &ame t&?‘ﬂf‘?ﬁ ‘B‘@’/b the
sodi um cymaﬂwl@wdumﬁldza% AiTuted 4ithNddichloronethalied G Gty derhen

73 m of i rred at _anhi.e t rature for days. After this
period, t iy q’ | \g%%rﬁsxi LY{%S W}s?pﬁg%rteeg'i n?’g%?‘(ﬁ%[d I"&r{? sé"(ﬂtlﬁ#hyaéo]sﬁd&e;cm
t he susperginydneas dsbdivn wullphadecrarghdevaporatedbitos idryness Afinervacuo.

desi ccat i @1‘ 'cﬁe.l.lzra%ﬁh ch?f "‘@?e Rl lyed rOfgya%&Q@mffé Ogghiaéapfbv Bog

silica gel ut| ng, Wt or m_nmet hano vapor at i I n vacuo
the col | e@fedhe d-'clttr](ﬁ]§%mné?% melting at 148-149°C.

Example 123
(R,8)~-8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}~-
~-2,3-dihydro-4~hydroxy~-4H-1-benzopyran methanesulphonate.

The title compound was prepared by the method described in
Example 17 but starting from compound of Example 87 instead of
the compound of Example 1. The reaction mixture was diluted with
water and stirred for 15 minutes; it was then extracted with
ethyl acetate. Usual work up gave a crude product, which was
purified by flash chromatography on silica gel eluting with
dichloromethane:methanol 95:5. Evaporation in vacuo of  the
collected fraction yielded the pure base, which was converted
into the methanesulphonate and crystallized from acetonitrile.
M.p. 172-175°C.

Example 124
8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}~-
-2-(4-aminophenyl) -3~-methyl-4~-oxo-4H~-1l~benzopyran

2.22 g of the compound of Example 113 and 0.56 g of Raney-Nickel
in 96 ml of ethanol and 4.8 ml of acetic acid was hydrogenated
in a Parr apparatus (Hydrogen pressure = 1 atm) at room
temperature. After shaking for 6 hours, the catalyst was
filtered off. The filtrate was made alkaline with 3N sodium



6 g of the compound of Exanple 94 and 2.67 g of the title conpound,

which nelted at 198-201[err]C after recrystallization from ethanol.

-153- Exanple 97 8-{3-[4-(2-nmethoxyphenyl) - 1-pi perazinyl]-propyl carbanmoyl } -
- 6- di et hyl am no- 3- net hyl - 4- oxo- 2- phenyl - 4H 1-benzopyran The title conpound
was prepared according to Exanple 35 bulg3ussi ng t he conpound prepared in
Exanpl e 94 instead of that prepared in Exanple 33, reacting 10 nolar

equi val entlwdn‘om fandmdﬁhit;eﬂa w1tmataaaétofAﬁtémlﬁamnhdqa¢@t§ @ik 3 the

gnmlaleZn?ft er ture q.'tﬁ{al?%ours‘ﬂﬁuﬁ| Oill?ﬁﬁﬁ‘i S%?ﬁr{b‘?élt‘l?fizr{?gﬁéqamup

and purif |W?§h%’ﬂ U}tbolﬂﬁhethrMDgr:M @ndi h:'leca'%rgelal&h.ub?ngf?tsht from
t ec ractions
chl or of or et anlethted, HHPP c]?éri Opfi'cﬁnv 1931 %ﬁé} f’?‘? %onﬂ‘b&hd

and crystallization of the residue fron1et anol yl el

whi ch )r/rel HEF X4’ S--186[ err] C. Exanpl e 98

8-{3-[4-(2- met hoxyphenyl) - 1- pi perazi nyl ] - pr opyl car bamoyl } -

-7-met hox;& th I-54 oxo- 2- phenyl - 4H 1-benzopyran The title conpound was
pr epar ed t he procedure described in Exanple 87 but using

InternedlahdajMG*ﬁarmﬁ&hbxﬁphbnxiﬁxﬁqpibefhziﬂmatipszyquﬁﬁéh&ymﬁopyran

I
?H g:ra:i ggrazphy on Si I I ca %ﬁﬁ%)l ng w ﬁ%t%@- ace*g‘#’%'h;ﬁorrm 8:2. The

coll ected fractions were evaporated to dryness i n vacuo and the residue was

crystal |'i 7o feggnacetanbdahd e wak Jprephbed thy! @ MRLhda MBLLEPPLEE in

151- 152[erE!')J Cple 36, but using the compound prepared in Example 124
instead of that prepared in Example 33. It was purified by
crystallization from 95% ethanol. M.p. 207-209°C.

Example 126
8-{3-[4-(2-methoxypheny1)-1-piperaziny1]-propylcarbamoyl}-
-2-(4-hydrokypheny1)-3-methy1-4n-1-benzopyran dihydrochloride
monohydrate.

The title compound was prepared by the method described in
Ekample 86 but using Intermediate CVII instead of
8-carboxy-4-oxo-2-phenyl-4H~-1~-benzopyran, carrying out the
reaction for 14 hours at ambient temperature and using
hexamethylphosphoramide as co-solvent. The  isolated
diethylphosphonyl ester of the title compound was hydrolized by
alkaline treatment followed by neutralization with dilute
hydrochloric acid. The crude base was extracted with chloroform.
The organic layer was washed with water and evaporated in vacuo.
The salt was prepared by addition of ethanolic hydrogen chloride
to an acetone solution of the base, evaporating to dryness and
rinsing with acetone. M.p. 193-205°C.

Example 127
8-{3-[4-(2-methoxypheny1)-1-piperaziny1]-propylcarbamoyl}-
-2-pheny1-4,Nl,N4-trioxo-4H-1-benzothiopyran monohydrate.

0.32 ml of 30% hydrogen peroxide was added to 0.8 g of the
compound of Example 107 in 15 ml of acetic acid. The mixture was



Exanpl e 99 8-{3-[4-(2-net hoxyphenyl)-1-piperazinyl]-propyl car banoyl } -
- 3-net hyl - 4-oxo-2- (4-trifluoronethyl phenyl)-4H 1- benzopyr an

nmet hanesul phonat e sesqui hydrate The title conpound was prepared
following the procedure described in Exanple 90, but starting from
I nternediate LXXI | instead of

8- car boxy- 6- met hoxy- 3- nethyl 4- oxo- 2- pReAYI - 41 1- -benzopyran The

met hanesug%honaqi £@I g%q %%S%DEO 120[8”]ch( dec ggt?& %stal é)

f t
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hem hydr at e conmpound was’ prepare rocedure
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descri bed#gtl‘:ig‘%rﬁé @Ofog}? '(tjaa% ‘F‘P zgartj’r%e ar}%etnp%?o ﬁ%t[iélaed' of

8- car boxy- 6- net hoxy- 3- et hyl - 4- oxo- 2- phenyl 4H— 1- -benzopyran. The crude
met hanesul l& g crystallized fromacetonitrile. Mp. 200-202[err]C.

Exanmple 1 ] ]
7=-{3=-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-

-2-phenyl~benzo[b]furan.

The title compound was prepared by the method described in
Example 86 but using 7-carboxy-2-phenyl-benzo[b]furan (prepared
as described in EP 0306226) instead of 8-carboxy-4-~oxo-2-phenyl-
-4H-1-benzopyran, and carrying out the reaction for 1% hours at
ambient temperature. It was purified by crystallization from
carbon tetrachloride. M.p. 132-136°C.

Example 129
8-{N-methyl-3-[4~(2-methoxyphenyl)~-1-piperazinyl]-propyl-
sulfamoyl}~-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran
methanesulphonate.

2.29 g of Intermediate VIII was added portionwise under stirring
at 0°C to a solution of 1.5 g of Intermediate CI and 0.95 of
triethylamine in 30 ml of chloroform. After stirring for 2 hours
at ambient temperature, the reaction mixture was diluted with
dichloromethane, water and 0.5 N sodium hydroxide. The organic
layer was washed with water, dried on anhydrous sodium sulphate
and evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel eluting with ethyl
acetate:methanol 96:4. Evaporation in vacuo of the collected
fractions yielded the pure title compound as a base. This was
converted by the usual method into its methanesulphonate salt,
which was crystallized from ethyl acetate yielding 2.75 g,
melting at 135-141°C (dec.).



8-{3-[4-(2-nmet hoxyphenyl ) - 1- pi per azi nyl ] - pr opyl car banoyl } -

-2, 3-di net hyl - 4- oxo- 4H- 1- benzopyran Thi s conpound was prepared according to
Exanpl e 86, but using 8-carboxy-2, 3-di met hyl - 4- oxo- 4H 1- benzopyr an
(prepared according to Da Re, Farnmaco Ed. Sci., 11, 678, 1956)
instead of 8-carboxy-4-o0xo0-2-phenyl -4khghk-benzopyran and carrying out the
reaction at anbi ent terrperature for 5 hours. It was purified by flash
chronat ogrespdmpXe 13d i ca gel eluting with chl orof orm net hanol 98:2, and

crystallized.fr 155-158. 5l err] G - 155 | e 103
8-{3-[ 4- (é"erﬁ!{ H@% (/)'rrk)e‘ Mp%m x})oay-l ¥i]- BAPLS

- 2- (t - but ysulfanayXj+3-mabhyl+4-birer2~ghenyl Hnm-rhmkddpym di hydrate This
conpound Vygse JF&E.{I?*: ding to Exanple 86, but using Internediate
LXXVI | | |nstea of car boxy- 4- 0xo- 2- phenyl - 4H 1- benzopyran. The base was
purified by flash chromat ography on silica gel eluting with

chl or of or neyeet ha.mle 48 BpEaAd C AT bBEalinka t d oy i
net hanol : (geth T el oo at 2%6 8. e‘r*lrﬂy En‘é@:'?xo‘alr d8stPibed in
|

recrystal rﬁ"rﬁetm Thtamediate CVLEL @éﬁﬁﬂ% af)fIntermediate

8-{3-[4- (z:Imtmmqﬂue:ws)ta]}namr Zrow ldogtionitEiil AN J -173-175°C.

- 2-cycl ohexyl - 3- net hyl - 4- oxo- 4H- 1- benzopyran Thi s conpound was prepared
according to Exanple 86, but using Internmediate LXXI X i nstead of

8- car boxy- 4- oxo- 2- phenyl - 4H 1- -benzopyran, and carrying out the reaction
for 5 hours at anbient tenperature. It was purified by flash chronat ography
on silica gel, eluting with chloroformnethanol 49:1, and



crystallized fromacetonitrile (mp. 155-157[err]C). Exanple 105
8-{3-[4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - propyl car banoyl } -
-2-(2-furyl)-3-nmet hyl -4- oxo-4H 1- benzopyran This conpound was prepared
according to Exanple 86, but ‘using Internmedi ate LXXXlI instead of

8- car boxy- 4- oxo- 2- phenyl - 4H 1- -benzopyran, and conpleting the reaction at
anbi ent tenperature for 5 hours. After—&&6mching, the title conpound was

i sol ated by extraction wi.th _chloroformand purified by flash chromat ography
on silica ém%q-%r of orm met hanol 49:1, fol | owed by

crystallization fromacetonitrile. Mp. 151-153[err]C. -156- Exanple 106
8-{3-[4-( Zwyl ) - 1- pi perazi nyl ] - propyl car banoyl } -
- 3-net hyl - &= =2-(2-thienyl)-4H 1- benzopyran This conpound was obt ai ned

accor di ng Malex Spraguss Dawleyigiats |[Grrinl 'atBR L OEXI200-308k gpd.of. , female
8- car boxy- o2 WEY | mébel en a il StiGElaNQLA
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chr omat ogr 1gn 4995 c410zh2¢c k%t i hgv vl t WeER atiadmedetremorhayles Riyer,
gr%/gt ?'4' i(gq(iaIl nh@z‘r?e'[ Q(‘la)stéldd ?-(dﬂr&fez]z7a41a1,75[tﬁlrlfdr§b Pt 1@espectively.

-{3-[ 4- (2-net hoxyphenyl ).- 1- pi per azinyl] - pr opyl car banoy] } -

- 4- 0x0- 2- pwaalﬁXLYgﬁénz‘lﬁﬁ yF”&%‘A H?@u BFE2. g°g %f}"q neBeetirteE and
LXXXI V and maishtgimed] di faxrddnyightrdabelz obpcla 80 2R-pdcanopttiduthe day

di et hyl f or ' jrred under nitrogen at anbient tenperature for 1
hours. 2. 70530%&%}.\(‘@?§§n§ﬁopropyl ) - 4- (2- met hoxyphenyl ) - pi perazi ne were then

added. After further 2 hours stirring at anbient
Acute toxicit

“The acute toxicity of synthesized compounds was evaluated in
female albino Swiss mice after intraperitoneal and oral
administration. Four logarithmic scaled doses of the compounds
were dissolved or suspended in 0.5% Methocel and administered in
a volume of 10 ml/kg to groups of 4 mice/dose. Mortality was
recorded 7 days after the administration. Data analysis: the
LD5g values and their fiducial limits were calculated according
to the method of Weil (Biometrics, 8, 249, 1952).

-Recegtof Binding studies:
- [2Hlprazosin binding (a;_ receptors)
Rat cerebral cortices were homogenized in 50 volumes of original
wet weight of ice-cold 50 mM Tris-HCl buffer pH 7.4. The
homogenates were centrifuged at 48,000 x g for 10 minutes, and
the pellets were resuspended in the same volume of ice-cold
buffer, centrifuged and resuspended'two more times. The final
pellets obtained were resuspended in the same volume of buffer
and incubated according to the conditions reported in the table
below.
The foregoing receptor binding studies, as well as the
- experimental data on dogs reported belpw, establish compounds of
the invention as aj-blockers, i.e. to be within a class of
substances widely used as antihypertensive and anti-BPH agents.
See, e.g., Frishman, W.H. et al., Medical Clinics of N. America,
72, 427, 1988 and references cited therein.



tenperature, the reaction mxture was poured into 300 mM of water and
extracted with chloroform The organic |ayer was dried on anhydrous
sodi um sul phate and evaporated in vacuo. The residue was purified by
flash chromat ography on silica gel eluting with chloroform nmethanol 49:1,
washed with water and crystallized from _acetonitrile, yielding 2 g of
the title conpound nelting at 144-146[8*fJT. Exanple 108 (E)-8-{3-

4-(2- met hoxyphe%I )1~ EI pera,2| n¥‘l | progyl car bam)é 5
- 3- net hyl npound was pr epar ed

accor di ng RatBExtippecdifpi bweres hogiokendzeeddi ixt esuxmumlesstmdoﬁigmal wet

om0, e e Leltha, DO Moy el | 480 7 Bl mpe

crystallizatl from ace

109 8-{3- [hO@QQQQﬂﬁﬁaqﬂﬂﬁﬁﬂ)an¥ﬂ¥f§qn§rﬂ#]4%r%@®I%agbﬁn§yﬂP mlnutes, and
- 3-met hyl - 26d dﬁﬁib&ghwa éeeﬁggéhhéab%ioeuéargﬁ& Sv‘a(iméunéf"v%e-c 14

prepared accor gto ut using Internediate LXXXVII| instea

8- car boxy- PUEESra- phéﬁ’gﬂ‘mﬂ#efl— £08nzobYr HATRYESc A% 87°Fy tRenkrhfuged and
anbi ent te DI thohaitre Afines .quPREiTiMal Npelibte COPEAUASd Waere

| sol ated by extract w th acet at ry| on.a drous odji um
sul phat e aﬁ' ot n ?\?acﬁt? e o 3%5‘8 r| nst afich cukated
and crystalalqcm:tdmg to fulEmocretidriidns IreporMepi 11163:hb63[ta|m]£bd3>czmpl e 110

?2{ ? 4[fre§ ﬁg‘)i(ﬁ;‘:ep gny‘%@&} %ﬁ&gﬁgaéhﬁﬁk%sgras%%ﬁ) %&;a@ﬂégllsh compounds of
the present 1nventlon as ligands for the SHT;p receptor. As
previously reported, compounds that are 5HT;p 1ligands exert
anxiolytic and antidepressant effects in animals and humans

(Hamon, M. et al., Ann. N.Y. Acad. Sci., 600, 114, 1990; Traber

J. et al., T.I.P.S., 8, 437, 1987)

Receptor binding studies

a1 5-HT3a
adrenergic serotonergic
RECEPTOR/LIGAND [3H]prazosin [*H]18-OH-DPAT
Conditions
[nM] ligand 0.35 1.0
preparation (c.m.p) 1ml 1 ml
10 mg/ml 10 mg/ml
incubation buffer=* Tris HC1 Tris HCl
50 mM 50 mM
pH 7.4 pH 7.4
non-specific binding prazosin 5-HT
2 uM 10 uM
incubation 25°C 25°C
' 30 min 30 min

c.m.p. = crude membranes preparation;
* = containing ascorbic acid 1% and pargyline 10 uM

The incubations were terminated after the appropriate time (see
table) by rapid filtration through Whatman GF/B filters using a
Brandel cell harvester. The filters were washed twice with 15 ml



Thi s conmpound was prepared according to Exanple 86, but using

8- car boxy- 2- (4- net hoxyphenyl ) - 3- net hyl - 4- oxo- 4H 1- benzopyran (prepared as
described in EP 108986) instead of 8-carboxy-4-oxo-

- 2-phenyl - 4H 1- benzopyran, and conpleting the reaction at anbient
tenperature for 3 hours. It was purified by flash chromat ography on
silica gel eluting with chl or of or m met F&88r 49 1, followed by

crystalliz fro onijrile -161 err le 111

o Y3 D (0 Ry FRLR, PREEeR s ThobYeR: o e -F 5009 *meéY”ge%amed on
- 2- (4-f | vortiEhenyflijl tense tuas - dehenmihbd Bynzbpgu bd Emlntdd&paumn\mnnntlng

d 86 d

D o boxy- gL "pIRiR°allon bl BHLEL 15 kS "2 pOSPETC Wl
chr omat ogr eﬁﬂ%/luﬁteﬁ | i cdoxgelactsimq ndidgh h QQﬂQﬁ!!#mtmm heafol tho®: spesific
100: 6 and (‘di@lﬁidéz?s?d(ééémt%f/é?l hanel tnhiM @omis%n@[ﬁzrd qmtmlﬂﬁﬁ tested

T Faned pHEIY! & OOSRSLRAE iy b GhE LR, Eoby o by s b can
chrj;rg?n _hljgr @Ifsﬂda(&%gﬂradﬁ;vﬁmararamdmﬁninyé wﬂmemicgn lcu&v@fwa(;hlz L?élrkaﬁated
0.21g of tPBbnsuhaCBRRRERER B, o8 £ 55 2y "aEY, Ehe: RpRuite. Wers, Ty
of di met hyl¥rortmipldiezateed rred at -20[err]C Stlrrlng was continued at the

sare L empenfi! EohBeribibhl dic GRLE’ dfsyCuhady phe (EFCklaT ! ik

was poured 1nto wa he suspensi on tere tion, yreldin
0.1 g of tHeCs0tl e"ééﬁﬁéhnobwmmﬂﬁ‘ wadneagEr yGUEVe| z%bt##féﬁn o8y, haankegistic

equation according to the method reported by De Lean et al. (Am.
J. Physiol., 235, E97, 1978), utilizing the ALLFIT program
[publically available from the National Institutes of Health
(N.I.H.) Bethesda, Maryland, USA] written for the IBM PC.

K*t-induced contractions of rat bladder strips:

The whole bladder of the rat was removed and immediately placed
in Krebs solution warmed at 37°C. Strips of detrusor muscle
(20-30 mm long, 1-2 mm wide), were cut from the dome of the
bladder. Each strip was placed in a 10 ml organ bath and
connected, under a constant load of 1 g, to an isometric strain
gauge (DY-1 Basile, Comerio, Varese, Italy). Contractions were
recorded by means of a Basile 7070 polygraph. After a 60 minutes
equilibration period the strips were exposed to 80 mM KCl (final
concentration). This produced a rapid phasic contraction
followed by a slow ensuing and sustained tonic component. When
the tonic contraction was stable, the strips were washed and 30
minutes later a new contraction was induced. After having
recorded two or more reproducible responses, one concentration
of the tested drugs was added to the bath and 30 minutes later a
new contraction was induced. The experimental groups consisted
of at least two preparations taken from different animals for
each concentration of drug tested. The ICgg values of inhibition
of agonist-induced contractions were evaluated by linear
regression analysis. '

Effects on Urethral Contractions and Blood Pressure in Dogs
The experimehts were performed according to the method of



M p. 272-275[err]C Exanple 113

8-{3-[4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - propyl car banoyl } -

- 3-net hyl - 2- (4-ni trophenyl ) - 4- oxo- 4H 1- benzopyran The title conpound was
prepared follow ng the procedure described in Exanple 90 but starting from
Internediate XCVII1 instead of

8- car boxy- 6- met hoxy- 3- net hyl - 4- oxo 2- phdf9T- 4H 1- -benzopyran. After
stirring for 1 hour at anbient erature, tt}%%sreactlon m. xt ure Waaﬂp%lith

into cold 28R9BHPURY:3boddi-e ? flanffe pr & pitP3rddlsotP§®
col | ect ed bubstahtdalf inddificatidid crasiesottewseon Adultcmesleal beagleouofgtsqm

h | d 1
SR ORI, SR, TS Sl 58 A e ot
- 6-di et hox;(éﬁo@ﬁ%&gyllowy Slﬁetzhﬂg-/&!d 1i2vphenjintakatede andpy spontanecus/ly

conpound wWganRigatedd Otk OWiRI $&8m P Qﬁe%d%xdeﬁér meed tior EapbRi @0 b1

starting fromlinternediate LXII1 instead

8- car boxy- BrH'EPHSﬁy (BPhut Ry PEq %efeﬁhé'ﬁfl 1H‘ﬁ-rPdu°Sén%B§§’r Yhe,peridichgreh
equi val ent th%u@heth\el Pigyhap kontlon eardtidadréleryl. 1 equival ents.
Filtration_fro |eI drreJtln at 48-5 rr] C
The title &0 gﬁﬁ% §#’8edie£g gerggrg{;ro‘fﬁ’cfb cafnulated “ror
8-{3-[4- (2-1nEubo.)oy1phem'yI) anaesthéﬁﬂe, and the right femoral vein was

- pi per a2| n}é%lnggrlgleghc?o@%ﬁhﬁ@'é%é@i%b% MR Ys 4 F¥0iftrarterial (i.a.)

- phenyl - 4H nzopyran Exa
8-{3-[4- (Zlﬁﬁﬁﬁ&)lpphaﬁ/u}oqa epakiney (NA)y oy (RFar badtheter was introduced

- 3-met hyl - 4n@%0- Enkr i {bveronpéPtiodHdr babaerinan Mebbeaesviahoeée right
external iliac artery. Through such procedure, NA was
selectively distributed to the 1lower urinary tract. Via a
midline laparotomy, the urinary bladder and proximal urethra
were exposed. In order to prevent the filling of the bladder,
the two ureters were cannulated and the urine led outside. In
order to record the prostatic urethral pressure, a Mikro-tip
catheter (6 F) was introduced into the bladder via the external
urethral meatus, and withdrawn until the pressure transducer
was positioned in the prostatic urethra. A ligature was secured
between the neck of the bladder and urethra to isolate the
response of the latter and avoid any interaction with the
bladder. Another ligature was put around the Mikro-tip catheter
at the external urethral meatus, to secure the catheter itself.
After a stabilizing period following surgical procedure (30
min), in which arterial and prostatic urethral pressure were
continuously monitored as basal values, i.a. administration of
NA was made at intervals of 10 min. The dose of NA chosen was
such to produce an increase of at least 100% in urethral
pressure. The test compounds were administered i.v. in a
cumulative manner with intervals of 15-20 min between
administrations. I.a. injections of NA were repeated
approximately 5 min. after every dosing of test compound.

- Dose response curves were constructed computing the percentage
inhibition to the increase in urethral pressure (NA induced),
and the percentage drop in blood pressure produced by the test
compound. EDjy5 for diastolic blood pressure (dose inducing a
25% decrease) end IDsg (dose inducing a 50% inhibition of



OQperating as described in Exanple 90, but starting from
Internedi ate C instead of 8- car boxy- 6- nmet hoxy- 3- net hyl - 4- oxo-
- 2- phenyl - 4H 1- benzopyran, the crude base of the title conpound was

obtai ned. After the usual workup by extraction with ethyl acetate, t he
resi due was purified by coI umm chromat ogr aphy on silica gel eluting with
et hyl acet at e: net hanol It was conveXed into its methanesul phonat e by

azg l{jg?'ﬂﬁé%fﬁ@égd rﬂlcixggéé/ét A | 289hiT ebp:%ss%%% atg Peomputea by

8- { N- net hyme@n=f4°€2 Heean xyedcess jon -anplysis nyl | -

- propyl car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an hydrochl ori de
Thi s conmpaqund s prepared according to Exanple 12, but using Internediate
cl |nste%%§—£§u 3-[ 4- ( 2- met hoxyphenyl ) -

- ﬁ pi per aZtBMd»urms)pid*samr&@areahﬁm rtuste ]l.eéé\/afﬁeﬁlér 'é:fﬁs%étdﬁYaéc::é’ﬁdh ng to

chr omat ogr si.lica or of or met hanol i c ni a
100: 1, andﬂ? ﬁgggf’ﬁﬁd Ii'erﬁ%(}'*ﬁﬁi by ‘aY ChP ¢ anﬁB%%é‘}r‘?Na?lvﬁPp in the
195- 198 erTe}liJ,eaf t belowst &logiethieron wirthm acmhpanatfvarrplresﬂis for the
7-{3-[4-( p i ny, I

-2- benzoyl?r benz v?)afrfd@r aﬁé$ﬁ| S é:%mr%%‘%ﬁ# was p?‘%a%%e%&’& a‘??@“ﬁ'bty
Exanpl e 86 :Fﬁﬁo u’éﬂa’geﬂn pweyi &#han ahqut 5904 snMaere generally considered

8- car boxy-¥o K&ve- gbsayhfflﬂtltﬂz besrgB®has- ¥1th! ReXYy Va1ddd 1488 than

conpletin he reactio ent errperature for hours. It was puri
by crysta%f"&z%ﬁ?cﬁ?’??’%ﬁq}& ery®dy 165-166[err]C. -160- Exanpl e 118



8-{3-[4-(2-nmet hoxyphenyl ) - 1- pi per azi nyl ] - pr opyl car banoyl } -
- 2- (4-bi phenyl yl) - 3- net hyl - 4- oxo- 4H 1- benzopyran. The title conpound was
prepared according to Exanple 86 but using Internmediate CVI instead of

8- car boxy- 4- oxo- 2- phenyl - -4H 1-benzopyran. The reaction |asted 20 hours at
roomtenperature. The base was purified by crystallization from ethanol
(mp 164-166[err] C). Exanple 119 -171

8-{3-[4-(2-met hoxyphenyl) - 1- pi per azi %pyl car banoyl } -
- 3-net hyl - 4- ox0- 2- (3-pyridyl)-4H1-b n. Amxture of 6.2 g of nethyl

3-propionyl -salicylate and 5.8 g of nicotinoyl chloride hydrochloride in 18
oo anMiTCaboRed ! el iR '] AN Al T 1GhH
under nlt 0 retnyr all e a.l ang é%ilﬁa uE[%ﬁder
conti nued |ff gk adi@Ur |at the (t,@ﬁper t Ug) 7 tign I
cool ed to |fr ool enperjat ur g and PayL; toiQ(gf .glatgr. c‘g}ﬁ:ﬁg’&q} id atjle
was col | edt ed by suctfi on and washed vma[ wat er, yielding 5p4-,ang§ Maidhvilc
2- hydr oxy j = nzoate —which vwag used without
purificatijon i@ the next sgep. 3.48% of t he x@EPoundrahuy prepared was
heated at J|100[ & r] C flor 1[2r] hourl® aftler ddIsol w3o@o i a m xture
containing 15 @ of gdcetii®7acid abal m| of 2ZBB% hydrochl gric acid. After
cooling tq roomtenpdgraturgd the MisS& urgq was38bureddl® o 150 m of water
and extradqted W th etlhyl &®etate. Ile orjgarh®Pphasd s wWashed with 5%
aqueous sddi urhlhydroden c&%onate f @ | owed Tnat er 299 i dd on Zarthy dr@u@
sodi um sulfphatl® and dvapore® ed in 3”& uo,| ¥ Qﬂ ng ¥°§°g of 10 (9rudel°
8- met hoxydlar bdyl - 3- et hyl€14- oxo- 2- (63- Pyl i dyl} - 4H%R%erzopyran. 1 g of
this ester| wadi ssollved HgQ m o et hlanoi3%hd 15 48° of| 1, 4- di oxang, gnd
slowy added W th 1.7 n 10N m hlydr e, a| ni ng
t enper at urje between 40 a 5[errﬂ Af tler ur a3t grr] C”the readi dn
m xture wals p ed into >1000 4 0 CT
340 >1000 >3000

20 : 169 85 297 594 2.7 2.5

21 17 33 297 566

22 117 48 >500 >2000

24 690 212 >1000 >3000

26 270 >1000 - >500 >2000

27 23 124 399 >3000 1.0 0.8

28 120 96 203 1127

29 ‘86 45 730 >3000 10.0 10.0

32 119 46 301 >2000 10.0 >10

33 17 38 399 >2000 10.0 10.0

34 30 34 . >500 2.8 3.6

35 15 8 329 959

36 18 54 >500 >2000

37 32 77 >500 >2000

38 20 - 344 >500 >2000

39 20 170 >1000 >3000

40 75 83 140 349 0.5 0.9

41 43 53 399 2241 0.7 1.4

42 111 39 459 2163 10.0 10.0

43 166 >1000

44 685 201 84 399 0.6 0.5

45 15 106 329 1727

46 86 23

47 36 23 330 1047 2.7 5.2

48 104 5 500 1914

49 152 9 432 >2000

50 39 300 211 299

51 22 84 >500 >2000

52 89 2 127 224

53 7 41 127 1020

54 35 143 106 421

55 291 >1000 128 22000

56 25 748 >500

[N.B. Table 1 is continued on the next page]



m of water and extracted with ethyl acetate. The aqueous | ayer was
acidified wwth 1IN hydrochloric acid. The precipitate was col l ected by
suction, yielding 0.6 g of 8-carboxy-3-nethyl -

- 4- 0x0- 2- (3-pyridyl)-4H 1-benzopyran, which was used w thout purification
in the next step. The title conpound was repared according to Exanple 86
but using the acid thus prepared |nstea& T 8- carboxy- 4- oxo-

- 2-phenyl - 4H 1- benzopyran and carf.yi n the rea tion for 2 hours at room
tenperature. The base was purifi e&35 FCH-otTe ography on silica gel
eluting with chl orof orm net hanol 98:2 follomed by crystallization from

acetone. Yifg Lo , ‘;m rir m&“@fb K+ Stimulation

8-{3-[4-(2- eny | PPV AEMIERY ] | of R t Bladd

- 3- et hyl - 4 e ;I-4H—16§Hmﬁﬁ”ran Conpghn 256)(2M)er
Example  H9 032 ¢ Of 54yl et hyj. ﬁ nop)g lind WHtactions
di ssol ved | i m of dichl ororret hane. 0.15"m of |[agHadichl ofdrt:

was sl owy Lntaining he tenperdt ure hetween 8 d10[err] C __Afteor

2 hours at janbisgnt te per atgg e, tdppoeactf on soxt urse2oms goured into 70 m
of water arfd exgg act ed wiidoali chl orxeet hane. 2Bee or g@og llayer was washed
w th 5% aqUeousasodi unp hydr dgen car bcéhat g f oi900ved bylAgatgr, dried on
anhydr ous dodi &0 sul phjat e a2fl evapor4fi ed {t o ®0mess i32Yaquo. The crude
base was pdrifiéld by f] ash 3%ronmat ogkdaphy] on 33 ica §f2 elfuting with et hyl
acet at e: netfhandi2 9: 1, fol I2®»®d by @i&tallizakd%n frafdet hanol . Yield: 0.74
g of the tiltle @onpound, M9t 120-1 errﬂ C. 38l e 421
8-{3-[4-(2 t@;amno arbl:L onyph2 |) -|1L- pi perazi nyl ]
66 57 56 601
67 4 4 508 1868
68 29 13
69 © 16 87 344
70 53 85 >500 1868
71 108 69 '
72 145 111 479 >2000
73 6 89 202 462
74 178 482 :
75 147 15
78 18 116
79 77 141 >500 >2000
80 28 162
81 13 81
83 - 30 5
84 5 2
85 16 14
86 48 20
87 119 107 237 >500
88 216 11
93 47 38
94 39 66
98 103 12
99 44 5
102 56 18
104 9 15
107 37 ié6
110 - 26 15
Flavoxate >>1000 >>1000 385 808 13 13




- propyl car banoyl } - 3- et hyl

of Exanple 59 and 1.8 ni

dry dinmethyl formam de and stirred at

m xture was diluted with
under sucti on.
silica gel

conpound nelted at 132-135[err]C after

-162- Exanple 122
8-{3-[4-(2-
- 6-acet oxy-

O[err]C,
triethyl am
t enper at ur §
wat er . Thek
anhydr ous wodlunlgulphate
Crystallizdtion @ft the rg
conpound, ffelting3at 148-
(R, S)-8-{34[ 4- (21met hoxy
- 2, 3-di hydffo- 4- hgdr oxy- 4
conpound wdls prepdred by
fron1conpo‘nd of 4Bxanpl e
reacti on mifxtureddas dil
t hen extragt ed mﬁ?h et hyl

t

- 4- 0x0- 2- pheny
of nmet hyl

water, stirred

%ﬁsg para &?ﬁgg |

for 2 hours,

r|od of 5 n1nutes

L X i ane oot Pressure . in
a_pe under _stirring at
g conpgund o nmpl e a & ao|

2 hogrg stir

teg

and egqurated
si due fnog acet
149C. msaople 1

E

he net Be@ desc

henyl ) 10~ pi per azi
1- benzépgr an net

-4H 1- benzopyr an.
| socyanate were dissolved in 30 nl . of
roomtenperature for 24 hours.
and then filtered
The crude base was purified by flash chromatography on
eluting with chl orof orm 5N n&f¥anol i c ammoni a 100: 3. The title
Tcrxstalllzatlon from et hanol .

ri

L

3 g of compound
The

g
nethaggtqu

0
23

itrile gooel ded
215

F

ri

and stirrdd5f or

0.

15

o dryngey4i n vacyo

nyl ] - pr opl.@ar bar
hanesul pl2Gnat e.
bed in Ex&8l e 17
87 insflda@ of the conpoudd2of Exarple 1. 1Bhé
gt ed wi BA-Rat er
acetagérousual Jor k up qg%e a crd

1

dried on
29.0

8 g ob7ehe tltﬂe
13.4

oyl }- 0.6%*

he tithe.2

but st &r.tli*ng

m nut e3.ilt wag

de prodde®,
11.3

mhlch was .
47 35.0 530 15.1
Prazosin 3.6 6.6 1.8%
Terflavoxate >10000 6060 -
Urethra: active dose in inhibiting by 50% the
noradrenaline induced contraction of
urethra
DBP: active dose in lowering diastolic blood
pressure by 25%
DBP/urethra: ratio between the active doses

(selectivity index)

* non-selective:

both urethra and DBP
Effective Amounts

The following represent guidelines to effective oral, parenteral

substantial effect on

or intravenous dose ranges expressed in mg/kg of body weight per

day for the following uses:

(a)

General

Preferred
Most Preferred**

(b)

As antihypertensives:

General

Preferred

In obstructive disorders of the lower urinary tract:

0.001 - 20
0.05 - 1
0.3

0.01 - 20

0.1

5



purified by flash chromatography on silica gel eluting with

di chl or onet hane: net hanol 95:5. Evaporation in vacuo of the collected
fraction yielded the pure base, which was converted into the

met hanesul phonate and crystallized fromacetonitrile. Mp. 172-175[err]C.
Exanpl e 124 8-{3-[4-(2-met hoxyphenyl) - L4pjnerazi nyl ] - propyl car bamoyl } -

-2- (4-am nophenyl) - 3- net hyl - 4- oxo- 4H 1- benzopyran 2.22 g of the conpound of
Exanpl e 113 and 0.56 gugde Fowedafb&det in 96 m of e hanol and 4.8 m of
acetic acid was hydrogenated in a Parr apparatus (Hydrogen pressure =
1 atn) at(Ghorf A iCs AT 1AL AIRRYORFIVYSS hours, the catal yst was
filtered off. The fil teeherams nade al kaline with 3N spdi«mo -163-

hydroxi de and diluted with water. After standing for ays, £he
precipitated title cor%%%ﬁ%rﬂ%‘g col |l ected by sucti ono'fqu'?t rat i%n, washed
with water, desiccateMestl Peefgsred**zed first fromehyl acetate and then
from et hano} 4y Vi X , + 194C) . Exanple 125

8-{3-[4-(2- d)t ho%;%]'e%d(%]?ﬁ |%%?%§|e}l%§] - propyl car banyl }-

-2-(4-acetyl am nophemfg?n%r t hyl - 4H 1- benzopyran. Thel}iT120 conpound was
prepared by the net hodpglegsrid@d i n Exanpl e 36, but gisg30-t{e conpound

Drepared 1 Bl e 13 besfhale B8l prepared I Samle S8 10 as

126 8-{3-[ 4X 2 MoEthopyeferted lvalpesazreget - topyradr bAovyhy: Intravenous

-2- (4-hydr oxyphely | dr Sa IR DY ! 164~ PEEZPBYE Py dr ochl ori de
Patients in need of treatment by the present compounds and
compositions also include humans that have one or more
depression symptoms (as defined, e.g. in Harrison's Principles
of Internal Medicine, XII Ed., McGraw-Hill, Inc., p.2124) or
humans that display anxiety symptoms (Harrison's, supra,
pp.2131-2134). '
Selective use dosages, i.e. dosages that are active in the lower
urinary tract without a substantial effect on the blood pressure
depend on the particular compound employed but, generally, up to
- four times the EDgqg of a selective compound can be administered
without substantial effect on blood pressure. Further
refinements and optimization of dosages are possible using no
more than routine experiments.
The active compounds of the invention may be orally
administered, for example, with an inert diluent or with an
edible carrier, or they may be enclosed in gelatin capsules, or
they may be compressed into tablets. For the purpose of oral
therapeutic administration, the active compounds of the
invention may be incorporated with excipients and used in the
form of tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, chewing gum and the like. These preparations
should contain at least 0.5% of active compounds, but the amount
of active ingredient may be varied depending upon the particular
form and may conveniently be between 5% to about 70% of the
weight of the unit. The amount of active compound in such
compositions is such that a suitable dosage will be obtained
although the desired dosage can be obtained by administering a
plurality of dosage forms. Preferred compositions and



nonohydrate. The title conpound was prepared by the nmethod described in

Exanpl e 86 but usi ng I nternedi ate CVI | I nst ead of

8- car boxy- 4- oxo- 2- phenyl - 4H 1- benzopyr an, carrying out the reaction
for 14 hours at anbient tenperature and usi ng hexanet hyl phosphoram de as
co-sol vent. The I sol ated di et hyl p_h?srghonyl ester of the title
conpound was hydrolized by al kal i ne tred nt followed by neutralization

Ceh gl L or i L  th _
thi or of or mPPRRIRAcHe. dibiaipl SO HIE PRyEntESn PALEEL SRt g0 that an
vacuo. The oxdl desagecpmidd formddiontainst betweeni d.y@0fyenidhliorane taf

an acet one ;34lj4id %n?odrﬂﬁ base, evaporating to dryness and rinsing with
acetone. Mp. 193-20 %err G . Exanpl e 127

8- { 3- [ 4- (2-Th& nbRPLARERY| )RLULYS neFAPFRYLE/ prigiRFRes haRgy| the like may also
- f2 ggoe/ n%I a%dﬂﬁirﬂ fdre re":&aﬁ;f]ié)g:heg ffol—lgﬁg.m ﬁ;mﬁrdarenﬁmo h)éad fk?itrﬁiexg-?ifbhfoa?s
o o hydr.qgen per oxi Mas a t o 0. of ,the conpound o e
" 1 i ot SRRt LR et o) iy " sy 1
hours. 0. 4&xdipmifer3) %uchd racg estarstoxardd actoseddad dis iMtegrnatting agenthrsaech
equal porti . . 4 Nt Af | 1 Xsby Ul
into 240 ma(y;%l%aﬁrgir%]c&r#(’alu r zﬂﬁli\zﬁgd(?%(lﬁHéﬂgnﬁég&%ggjgg%o |.'umv%§ld'a§)%%%q1t
car bonat e @wfhexapadragnesium cistearhsem orhEtarphexs | ayer Jddslamtsheuchi t3s
vater, dri 1o iddydse4scend didstaPhat eanfd £Vanictidfing Waent ¥uehdidy
0.18 g of the title co o%péj,, mel ti g at 17%-175Lerr]c af ter
crystal | i z&4HPSS AR a%rg‘? X1 | BaY Repfdedogr a flavouring agent such as
7-{3-[ 4- (2 papigernittenyhetiyDi paldzybate; poepydraidenbyayouring. When the
dosage unit form is a capsule, it may contain, in addition to

materials of the above type, a liquid carrier such as a fatty
oil. Other dosage unit forms may contain other various
materials which modify the physical form of the dosage unit, for
example, as coatings. Thus, tablets or pills may be coated with
sugar, shellac, or other enteric coating agents. A syrup may
contain, in addition to the active compounds, sucrose as a
sweetening agent and certain preservatives, dyes, colouring and
flavours. Materials used in ©preparing these various
compositions should be pharmaceutically pure and non-toxic in
the amounts used.

For the purpose of parenteral therapeutic administration, the
active compounds of the invention may be incorporated into a
solution or suspension. These preparations should contain at
least 0.1% of active compound, but may be varied between 0.5 and
about 30% of the weight thereof. The amount of active compound
in such compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations according to
the present inventions are prepared so that a parenteral dosage
unit contains between 0.2 to 100 milligrams of active compound.
The solutions or suspensions may also include the following
components: a sterile diluent such as water for injection,
saline solution, fixed oils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants
such as ascorbic acid or sodium bisulphite; chelating agents
such as ethylenediaminetetraacetic acid; buffers such as



- 2- phenyl - benzo[ b] furan. The title conmpound was prepared by the nethod
descri bed in Exanple 86 but using 7-carboxy-2-phenyl-benzo[ b] furan
(prepared as described in EP 0306226) instead of 8-carboxy-4-oxo-2-phenyl -
-4H 1- benzopyran, and carrying out the reaction for 1[err] hours at anbient
tenperature. It was purified by crystallization from carbon tetrachl ori de.
M p. 132-136[err]C. Exanple 129 =176~

8- { N- net hyl - 3-[ 4- (2- net ho henyl )-1-pj perazi_nwl ].- | & :
suIfannyl}§§9ﬁ%Fﬁ%W-&?ﬁ¥ﬁé%£b y%bﬁ§8ﬁ5§8ﬁ285§¢éﬁﬁﬁﬁgﬁaﬁ%%u T gét??gg
g of |nteragdtandcityl sueh asdeddiom chiwrideumaedextiroseng ngopéﬁe}‘@e@-”éla
sol uti.on of 0 teh i i A 13130 m of
chIorofornFuiFgggesPP%%iﬁggﬁgrﬁ%§h§br§%ggq§%%ig%i%?g%%g%gtﬁ?gér?he reaction
m xture was diluted with dichl oronethane, water and 0.5 N sodi um hydr oxi de.
The organic | ayer was washed with water, dried on anhydrous sodi um sul phate
and evaporated to dryness in vacuo. The residue was purified by flash
chromatography on silica gel eluting with ethyl acetate: nethanol

96: 4. Evaporation in vacuo of the collected fractions yielded the pure
title conpound as a base. This was converted by the usual nmethod into its
nmet hanesul phonate salt, which was crystallized fromethyl acetate yielding
2.75 g, nmelting at 135-141[err]C (dec.). -165- Exanpl e 130

8- { N- net hyl - 4-[ 4- ( 2- net hoxyphenyl ) - 1- pi perazi nyl ] - butyl -

sul f anoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an net hanesul phonat e.



The title conpound was obtained by the nethod described ifr
using Internediate CVIIIl instead of Internediate Cl. It é”ﬂ$ﬁ$£gkm
fromacetonitrile. Mp. 173-175[err]C. -166- PHARNA
Met hodol ogy Mal e Sprague Dawl ey rats [Crl: CD BR] of 200- =W
female Albino Swiss nmice [Cl: CD-1 (IGR7BR] 20-30 g b.w., and nual e Beagl e
dogs (10-12 kg b.w.) were obtained fromCharles R ver, Italy and Nossan
(COrrezzaHEkéihﬁewL Italy), respectively. Animals were housed with free’
access to food and water ‘and nmai ntai ned on forced light-dark cycle at
22-24[err]Cuntjl the day of,experinents. Acute toxigcity The acute
toxicity o*'syﬂ%H%@?E@Hna hﬁgbﬂﬂstﬂﬁsgﬁﬁ%ﬁ?é;th?“f?eﬁale al bi no Swi ss nice
after intraperitoneal and oral adm nistration. Four logarithmc scaled
doses of the conpounds were dissol ved or suspended in 0.5% Met hocel and

adm nistered in a volunme ofR m/kg to groupspof 4 mce/ donﬁssMHBﬁkeieﬁxeﬂliced

was recorded 7 days after th : r at Nert. Ghata anal ymsJ}"lﬁlmﬂ(m
values and their fiducial limtf{ cal cybated according t ’
Wil (Bionetrics, 8, 249, 1952) dRt or ndi ng studi es:

[[err] H prazosin bindi ng ([85 reg€pt or¥)” Rax cerebral cortices were
honogeni zed in 50 vol unes of “origi hal wet weight2z of ice-cold 50 nM
Tris-HO buffer pH 7.4. The hompggpgtes were centrifuged at 48,000 x g

for 10 m nutes, and the pellets were resuspended in the sane vol une of
I ce-cold buffer, centrifuged and resuspended two nore tinmes. The final

wherein

—-—-—- represents a single or double bond;

X represents an oxygen or sulphur atom or an imino,
alkylimino, sulphinyl or sulphonyl group;

W represents a valence bond or a carbonyl, thiocarbonyl,
methylene or hydroxymethylene group;

Ro represents a hydrogen atom or an alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
carbocycljl, substituted carbocyclyl, heterocyclyl,
substituted heterocyclyl or aroyl group; the substituents
for the aforesaid substituted groups being one or more
halogen atoms and/or one or more alkyl, cyaneo, hydroxy,
alkoxy, phenyl, phenoxy, trifluoromethyl, nitro, amino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino or
benzoyl gfoups;

Ry represents a hydrogen atom or an alkyl, hydroxyalkyl,
alkoxyalkyl, aralkoxyalkyl, phenyl, hydroxy, alkoxy or
aralkoxy group;

Rg represents a hydrogen or halocgen atom or a nitro, amino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino,
cyano, hydroxy, alkoxy or alkyl group; ‘

R7 represents a hydrbgen atom or an alkoxy group;

Y represents one of the following groups, each of which is
depicted with its 1left hand end being the end which
attaches to the heterobicyclic ring and its right hand end
being the end which attaches to the group Z:

(Y1) -CO-, o

(I



pel |l ets obtained were resuspended in the sane vol une of puffer—and

XX

i ncubat ed according to the conditions reported in the tzi, reidghew HABBEEN
foregoing receptor binding studies, as well .as the experj ment @#epdacgpon
dogs reported bel ow, establish conpounds of the inventi

[err]-blockers, i.e. to be within a clLppg-of substances w dely used as
anti hypertensive and anti-BPH agents. See, e.g., Frishman, WH et al.,
Medical Cinics of N Americgypf2, 427.c88§ and references cited therein.
-167- - [[err]H 8-0+ DPAT binding (5HT[ er %Er eceptors) Rat This BRGBEBéen WEplRed
~ honogeni zed in 50 vol umes of (&B)gi nal WePNRSiFght of i ce- col

buffer pH 7.4. The honpgenat qy4yer e cerCON(GHad -at 48, 000 ijmﬂﬂl
m nutes, and the pellets wer suspendega he sanme vol une ice-
buffer, i ncubat ed for 1oe(r%'rsﬁut es at %?9\'[(3}1:)] ¢, centrifuged and
resuspended two nore tines. T¥$) inal pEHOW —obtai ned were resuspended in

the sanme volune of buf f and iggyaligdrgecording to the conditions
7

reported in the tabl e bel ow q{lgse receptor biqﬂ(d?ng' studi es serve to

establ i sh conpounds of the pr@®nt i nvei S s i gands for the S5HT[err]
receptor. As previously reporg¢ygs, conpegrsCH-@O-g e SHI[err] l'igands exert

anxiolytic and antidepressant, effects in, anime [ﬁnf_nd humans (Hanmon, M et
al., Ann. N.Y. Acad. Sci., 600F1%h4, 1933?3'Eﬁa&oer Y etal., T.1.P.S., 8,

437, 1987) Receptor binding sf(yai)s [ er+JH=NO-, 5-HT[err] adrenergic

serotonergi ¢ RECEPTOR/ LI GAND (Y12) [[er r_]d—lqzm'azosi n [[err] H 8- O+ DPAT
(Y13) -CH5CO0-,
(Y14) -CH,CONH-,
(Y15) -CHoNH-,
(Y16) -CHaN (CH3) -,
(¥Y17) ~-CH5N (COCH3) -,
(Y18) ~CH,N (CONH3) -,
(Y19) -CH,NHCO-,
(Y20) -CH,N (CH3) CO-,
(Y21) -CH,NH-CONH-,
(¥22) -CH,NHSOZ -,
(Y23) -CHy0-,
(¥24) -CH3S-,
(¥25) -CH250-,
(¥26) -CH,S03-,
(Y27) -CH2SO,NH-,
(¥28) -CH2SO02N (CH3) -,
(¥29) -NH-,
(¥30) -N(CH3) -,
(¥31) -N (COCH3) -,
(¥32) -N(CONH3) =,
(¥33) ~NHCO-,
(¥34) -N(CH3) CO-,
(¥35) -NH-CONH-,
(¥36) -NHSO2-,
(¥37) -0-,
(¥38) -8-,
(¥39) -S0-,

L L]



Conditions [nM |igand 0. 35 1.0 preparation

(c.mp) 1m 1m 10 ng/m 10 TH—Feabati-on
buf fer* Tris HA Tris HO 50 mM b MBEN BAS BEEN
pH 7.4 non-specific binding prazosi Dy 79— 5-HT 2 [jerr] MREPLACED

10 [err] M i ncubation ' 25[err] C 25[€érrTC 30 TN

30 mn c.mp. = crude nenbfanQQ4§§eparaL595NHt,: contai ni ng ascorbic acid
1% and pargyline 10 [err]M The_incubati ons were Serninated-aﬁterwtheﬁ
appropriate tinme (see table) B¥4Rapid f rePY¥{CHa ar ough What. man GF/ B

filters using a Brandel cell hyaggster. -Cownb-,ters were was W“ﬁ%ﬂia‘m
15 m -168- of ice-cold buffer (see t _radi oacti vi i l
on the filters was deterniné%ﬁﬁ} quurggggkﬁFﬁgﬁafion counti

Nonspeci fic binding (which anf¥45¢d genecC&NHy,to 10-30% was eval uated

by adding high concentrati of th hflic displacers (see table).
Al the conpounds were initiaﬁP%seested ngig?éeefr] M concentration, and
in the presence of significant displacing activik%, a conpl ete conpetition
curve was generated (down to gyagycentraicomn nel, M. Al the sanples
were run in triplicate. The conpetition curves| werelal ways anal yzed (to
eval uate the 1 C50 val ues) by non linear cur iyting of the logistic
equation according to the nmethod reported by De an et al. (Am

(Y48) -NHCOO-~, and
(Y49) -CO0S-;
z represents a linear or branched chain alkylene group having

from 1 to 6 carbon atoms and optionally having one hydroxy
substituent; and '

E represents one of the following groups:
(B1)
— N N—A

wherein Q represents a methylene or ethylene group and

A represents one of the following groups:

(Al) a phenyl group substituted by one or more halogen
atoms and/or one or more alkyl, alkoxy or hydroxy
groups,

(A2) a 2-pyrimidinyl group, and

(A3) a group of the general formula

X

wherein =---- is as above defined and E represents

\essoo/

an oxygen atom or a valence bond,
(B2) |

— N - - T T

S



J. Physi oi ,- | 235, E97, 1978), utilizing the ALLFIT program

) f I ) ':——A‘I—y'~—~——-
avail abl e f assenBsplaged| nst i tutes of Health (N I.H)) 'Bét RESERHAS BEEN
Maryl and, US the I BM PC. Klerr]-induced cditractitSH4CEPR r at
bl adder stri | adder of the rat was renoved and i1 mredi atery

pl aced in Krebs solution warmed at 37[e#8P€. Strips of detrusor nuscle
(20-30 mMmlong, 1-2 mnwide), were cut fromthe donme of the bl adder. Each

strip was placed i n ¥PEFein #3ph Bkt h1aAdd denctidvpenigntly EsREE8RNtEoA]
of 1 g, to an isonet hydxrsdden Nagarge 4 Dpnbnbasi | £-£ CooEobenzdplesdr |2-yH-
Contractions were rec r&% o) j1rﬁan .0f .a Basile 7070 polygrapp. After a 6({
m nutes equilibrati on(if)' eien z?ﬁ‘r‘l"é@' R Ry pBE et KER®(Fshara
concentration). Thi formuidlicE@h,)g~0-Aiwhereiphasiis ¢pnirert goandol deeds
by a sl ow ensuing an 4st.ad ned nic nponent ...\ he t Qni

contracti on was stabtaee,%%tﬁhegd sqt%r itg’gsmg}gg&}as%égﬂaﬁ eS%%%"ﬁ%f’eg%la%t &Pl fnﬁle\ﬁ’z
contraction was i ndused noff thathh aepreseato hydgogen atomsie reproduci bl e
responses, one c((gﬂgc)entrati on of the tested drugs was added to the bath and
30 mnutes later a'new contraction was induced. The experinental groups
consisted of at least two preparations ta fromdifferent aninmals for
each concentration of drug tested. The |1 C50 vyl ues of inhibition of
agoni-st-induced contractions were eval ua | i near regression
anal ysis. Effects on Uethral Congt@stlpns Pressure in Dogs The
experiments were perforned accordj ng t%H 1 he of -169- | magawa et
al. (J. Pharmacol. Methods, 22, 43-111, 1989) Fth substanti al

nodi fications, as follows: Adult nege beagle dogs, weighing 8-10 Kg, were
anaest heti zed with pentobarbital sodium 11

wherein each of Rjg and Rj; independently represents a
hydrogen atom or an alkoxy or alkylthio group, Rj33
represents a hydrogen atom or an alkyl group, and n is
2 or 3,

(B4)

wherein Rj; is as defined in this claim and Rjpj3
represents a hydrogen atom or an alkoxy group, and
(B5)

-N-CH,, e

L 0

wherein Rj1; is as defined in this claim.
or a prodrug, enantiomer, diastereoisomer, N-oxide or
pharmaceutically acceptable salt of such a compound.



(30 mg/Kg imv. and 2 ng/Kg/h i.v.), intubated and spontaneously ventil ated
wWth air roo ‘S}QaQﬁQB&qumWﬂhltor system ¢ bl ood pressure (BP), a PE

cat heter was the aortic arch through f Q

carotid arterﬂ‘mg!w& of the left fenoral vei i %!é%&“ﬁ[ %De% il

i nf usi on etic, and theigni~ght fenor i

for administration of drugs. For intrarterial (i.a.) injection of

nor adr enala.ne (@A\NSompourid Eddutdingvds ioliaioducedwhedein he | ower portion of
abdom nal aorta via__the ééggnégte%ﬂﬁt (ﬁéﬁ&: artery. _Through __such

procedure,  NA was “Setedtine dics 4 t he | owner urlnary tract.

it o1, o i, s e e A

wer e cannul ated and the urlne l-ed outsid I.n order to record ttheCprbstftic
urethral pressure, a®a kr&'ﬁﬂrﬁﬁ?&%%taerph(ed‘% B mt r oduced into the
bl adder via the extempl Wepddustint®eal uwietyld gtddpsly awn until the pressure
transducer was positbﬁged in.the ost wﬁilJrethra A hggature was secured
bet ween t he neck of bt S P9 f% Wy A ¢ he response of
the latter and avoidI@nyirﬁpresanha1amhﬁdﬁdgeﬂﬂatbhu. Anot her |igature was
put around the Mkro-tip catheter at the external urethral neatus, to
secure the catheter itself. After a stabilizing period follow ng surglcal
procedur e Y30 @ nFompRURL; cnccar@@nqaltcanm@rws-t at i @r urakaikml 2prehenednyef e
conti NUOUSHaprENENtY ShdoPAGH Jrdupes va, &3 A Sf{AtdPy o, NA was made
at intervals of 10 nmin. The dose of NA chosen was such to produce an
i ncrease of at |east 100%in urethral pressure. The test conpounds were
adm nibstere.d i A/ cofipdufdmactondingatoer any tﬂrecedﬂ1¥g3r ¢dhim Of whébeifl 2
mn et ween | stration | . a. | nj.ecti.qn 0 NA were
fepeat od aPaaiD & HStnudend or, sttt end oimound, Dose
response curves were constructed conputing the percentage

5. A compound according to any preceding claim wherein B

representS'one of'the groups Bl or B3.

6. A compound according to any preceding claim wherein B
represents a 4-(2-methoxyphenyl)-l1l-piperazinyl group.

7. A compound according to any preceding claim wherein Y, 2
and B together represent a 3-[4-(2-methoxyphenyl) ~1-
~-piperazinyl]-propylcarbamoyl group.

8. Any one of the following compounds:
8-{2-[4~(2-methoxyphenyl)-1-piperazinyl]-l~oxoethyl}~-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{2-[4-(2-methy1phenyl)-1-piperaziny1]-1-oxoethy1}-3-methyl-
-4-oxo-2-phenyl-4H-1-benzopyran,
8-{2-[4~(2~-ethoxyphenyl)-l-piperazinyl]-1-oxoethyl}-3-methyl-
-4-ox0-2-phenyl-~4H-1-benzopyran,
8-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-1-oxopropyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3-[4~(2-methoxyphenyl) 1-p1pera21ny1]-propoxycarbonyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8=-{2-[4~(2-methoxyphenyl)-1-piperazinyl]-ethoxycarbonyl}-
-3-methy1—4-oxo-2-pheny1-4H-1-benzopyran,
8-{3-[4—(2-chlorophenyl)-1-piperaziny1]-propoxycarbonyl}-



inhibition to the ease | urethral pressure (NA induceth=—.and the
per cent age dro ﬁ?e produced by the test c
di astolic bIood i nduci ng a 25% decr ease)

i nducing a 50% =170- NA-induced incredSe
pressure) were conputed by neans of | i@y~ regression analysis. Results
Conmpounds as prepared in the Exanples were tested according to the nethods
reported aipueethyl-4+exd<s+phienyl -AlH v-henzopeardabl es bel ow, toget her

eceptor a1 oy ST R ptied Sl SRR S b I gty 19

considenafZTPhﬂnMi1ﬁﬁmﬂ%bémzwpxranbnpounds with | C50 val ues | ess than 100

nM are ge dpap ﬁ(gl,qt,p Iﬁﬁggr ﬁ(pj?p%;gpo j ndi ng
Acut e Tox[bce:'lr{94 b K(ﬁtl nmul a I%eﬂnx?&% az Iﬁa der E%%%e

| G50 (nM -3-met1nt9[ é’rﬂx%iﬂmnyl-m- -lP%,%?mrrwerr] M No. [err]
25HF[ err] g 34{63-»nm 1(7 23-maﬂaoxyphen@m1apip@mzﬁlim] ez-mJﬂwr—zgl)-o 00 550

107 ]Igﬁppoxycaé%gﬁyy}—3—methy£L%pro-£%a%gpyl 4&2&@%%pzopg£ﬁ%,
8-{3—[4-(2-methoxyphenyl)-1-p1peraz1ny1]-propylcarbamoyl}-
-3-methy1-4-oxo-z-phenyl-4H-1-benzopyran,
8~{2-{4~(2-methoxyphenyl)~l1-piperazinyl]-ethylcarbamoyl}-3-
-methyl-~4-oxo-2~phenyl-4H~1~benzopyran,
8~{3-[2~(2-methoxyphenoxy) -ethylamnino]-propylcarbamoyl}-3-
-methyl-4-oxo~2-phenyl-4H-1~benzopyran,
8-[3-(4~-phenyl-l-piperazinyl)-propylcarbamoyl]-3-methyl-4-oxo=-2~-
-phenyl-4H-1-benzopyran,
8-{N-methyl-2~{4-(2-methoxyphenyl)-l-piperazinyl]-
-ethylcarbamoyl}~-3-methyl-4-oxo-2~-phenyl-4H-1 ?benzopyran,

8- {1—hydroxy-2 [4-(2-methoxyphenyl)-1-p1perazinyl]—ethyl} 3-
—methyl-4-oxo-2-pheny1 4H-1-benzopyran,
8-{1-hydroxy-2-[4-(z-methylphenyl)-1-p1perazinyl]—ethyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1-hydroxy-2-{4-(2-ethoxyphenyl)-1-piperazinyl}-ethyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1-hydroxy-3-[4-(2-methoxyphenyl)~-l1-piperazinyl]-propyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1-hydroxy-4—[4-(2-methoxyphenyl)-l1-piperazinyl]-butyl}-3~
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1-ethoxy-2~[4~-(2-methoxyphenyl)-1-piperazinyl]}-ethyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{N-methyl-2~[4~(2-methoxyphenyl)-1-piperazinyl]j-
~ethylaminomethyl}-3~-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{N-acetyl-2~[4~(2-methoxyphenyl)~1l-piperazinyl]-
-ethylaminomethyl}-3~methyl-4~oxo-2-phenyl-4H-1-benzopyran,
8-[4-(2-methoxyphenYl)41-piperazinylacetamidomethyl]—3-methy1-4-
-oxo-2-phenyl-4H~1~benzopyran,
8=-{N-methyl-N-[4~(2-methoxyphenyl)~1l~piperazinyl]-
-acetamidomethyl}-3-methyl-4~oxo~-2~phenyl-4H~1-benzopyran,
8-{2-[4- (2-methoxyphenyl) - 1-p1perazlny1]-ethoxymethyl} 3~

-methyl-4-oxo-2-phenyl-4H-1-benzopyran, l
| -1 IIlIll III|I ||||| II III



247
10.0
131
1.6

18
>1000
2.5 21
>500
>1000
1.0
45
>2000
10.0
35
>500
344
75
399
10.0
399
86

I T i y—]
297 68 229 THIS ﬁiB{TOHf‘bB?;é ol

10014Ttussheetﬁas% ﬁ,ﬂia&d P | <
)| e ey

270 >1000 . 457 ~18300 1
%00,

2¥Ej§2-ethoxyggpno ) - gé%ylamlnqiigggpxymeéhyl}jﬁjmeghyl ~437g

>2006@42-pheny1-49D-benzopytah, hydddiiloridd00 26 270

Ty A S

79tethybotgoxo-2-pheamy b-4H<1-lgerzopyran, 119 46 301
8~ gﬂ-o[ £~ (?-]iﬁ’eé?’o)éyphenyl) -i-piperaz ug,&u -ethyf@@lphfﬁ??ﬂethyl L.

-3—qgﬁhy1-4-ox@rz-pheng&EﬁH-l-ngﬁpggﬁan, 18 54

>2Q90{§3 4- (2-metho¥y¥phenyl) ~V-piperaziivfl ] -eWPDs@bBphonylmethy -
?E 0 39 I?O 170 >1000 >3000 40
'82 ~methy 1‘gb°"°‘2“%121‘§“1’1 —4H=17panzopyyapy 43 53

2248~{2~[ 4~ (2-6n@thoxgpHeryl ) ~1-piperddinyl]-eth@bamino} -a5fethy 2163

10.

1o 'Q?)A °'2'§%eﬂ%i§&'l'gé’qg€%‘#an'- 106 085 329 2011727 46 o4

849{3-[4~(2-methoxyphenyl)~1-piperazinyl]-propylamino}-3-methyl-
-4-oxo-2-phenyl-4H-1-benzopyran,
8-{4-~[4~(2-methoxyphenyl)~1-piperazinyl]-butylamino}-3-methyl-
-4-oxo-2-phenyl-4H-1~-benzopyran,
8-{N-methyl-3-{4~-(2-methoxyphenyl)-1-piperazinyl]-propylamino}-
-3-methyl-4-oxo-2-phenyl-4H~1~benzopyran,
8-{N-acetyl-3-[4~-(2~methoxyphenyl)-l1-piperazinyl]-propylamino}-
—3—methyi-4-oxoézepheny1-4H-1-benzopyran,
8-{3=-{4~-(2-methoxyphenyl)-1l-piperazinyl]-propionamido}-3-methyl-
-4-0x0-2-phenyl-4H-1l-benzopyran,
8-{2-(4-(2-methoxyphenyl)-1-piperazinyl]-ethylureido}~3-methyl-
-4-oxo-2-phenyl-4H-1~benzopyran,
8-{2~[4-(2-methoxyphenyl)-1-piperazinyl]-ethoxy}-3-methyl-
-4-oxo~2-phenyl-4H-1~benzopyran,
8-{3~[4-(2-methoxyphenyl)-l1-piperazinyl]-propoxy}-3-methyl-
-4-oxo-2-phenyl-4H—1-benzopyran,
8-{4~[4-(2-methoxyphenyl)-l1-piperazinyl]-butoxy}-3-methyl-
-4-oxo-2-phenyl-4H-1-benzopyran,
8-{5*[4—(2-methoxypheny1)-1-piperaziny1]-pentyloxy}-s-methyl-
~4~-oxo~2-phenyl-4H-1~benzopyran,
8-{3-[4-(2-meth6Xypheny1)-1-oxo—1-piperaziny1]-propoxy}-3—
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8~{2-[2~-(2, 6~dimethoxyphenoxy)-ethylamino]-ethoxy}-3-methyl-4-
-oxo-2~-phenyl-4H~1~benzopyran,
8-{2-hydroxy-3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propoxy}-3-
-methyl-4-oxo-2—phenyl—4H-1-benzopyrdn,
8-{3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propylthio}-3~methyl-
-4-oxo=-2-phenyl-4H-1-benzopyran,
8-{3-[{4-(2-methoxyphenyl)-1-piperazinyl]}-propylsulphonyl}-3-
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104 This Sh 152 9
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[ N. B. Tablemgth§1cqnbkaugdpﬁgnxﬁe4ﬁeitbggggbyran 172- TABLE | (conti nued)
Compound Recept or cute TOXICI&y K+ Stinulation in Mce

of Rat Bl ad1de b4 3rBathotyPheny) 33 -piRpraziny 1 ICasByaRyIRgRmoy 1) -3~

ESSO ([err}Mbt§91-4—oxo-z-phehgnphn-l-beazaﬂymaﬂ i . p. 268' 7000
ntractio as 0 >

58 B (N3G 1-22t4" (3metnoxyppepyl) -1-gipeagainyrr- O

9 >50@ethylsu2pbaédoyl} -3-methyl?3-oxo-2-phenyl-4H-120@nzopyrad9 61
36 L N-car -3-142%3- 21-ni - 128
344 63 3 {N ci§2?ﬁ£§l 3 [39?3 ﬁ%thogggheny%§4%gngera%E%yl] 40

11 65 -propylgmino}-3-methyd -4-oxo-2-phenyl-4H-1-benzopyran,

601 67 8-{4~[4~-(4-methoxyphenyl)-1-piPerazli®fd j-1-oxobutyl}-3-
-methyl-4-oxo~-2-phenyl-4H-1-benzopyran,
8-{3-[2~-(1,4~-benzodioxanyl)methylamino]propylcarbamoyl}-
-3-methy1—4-oxo-2-pheny1-4H-1—benzopyran,
8-{4-[4-(2-methoxyphenyl)-l-piperazinyl]-butyl}-3-methyl-
-4-oxo-2-phenyl-4H-1~-benzopyran,
8-[3-(4-phenyl-l1~-piperidinyl)-propylcarbamoyl]-3-methyl-4-
-oxo-2-phenyl-4H~-1-benzopyran,
8-[3-(4,4-diphehyl—l-piperidinyl)-propylcarbamoyl]-3—methy1—
-4-oxo-2~phenyl-4H~1-benzopyran,
8-{3-[4-(4-fluorobenzoyl)-1-piperidinyl]-propyl-carbamoyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3~[4-(2-oxo-1-benzimidazolinyl)-1-piperidinyl]-propyl-
—carbamoyl}-34methy1-4-oxo—z-pheny1-4H-1-benzopyran,
8={3-[4~(2-pyrimidinyl)-1-piperazinyl]-propylcarbamoyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8~-{3-[4~-(2-hydroxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo~2-phenyl-4H-1-benzopyran,
8-{4~[4~-(2-methoxyphenyl)~l1-piperazinyl]-butylcarbamoyl}-
-3-methyl-4-oxo-2-phenyl-4H~-1-benzopyran,
8-{3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propylsulphamoyl}-
-3-methy1-4—oxo—z—phenyl-4H-1-benzopyran,
8-{3~[N-methyl-2~(2-methoxyphenoxy)-ethylamino]-
-propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{N-methyl-3-[4-(2-methoxyphenyl)-1-piperazinyl]-propionamido}~
-3-methy1-4-oxo42rpheny1-4H-1-benzopyran,
8-{3—[4-(2—methoxyphenyi)-1—piperaziny1]-propylcarbamoyl}-
~3-phenyl-4-oxo-4H-1-benzopyran,
8-{3-[(3,4-dihydro-1-oxo-2H-naphthyl) -methylamino]-
~propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran,
8-{2~-[4- (2-methoxyphenyl)-l-plpera21nyl]-ethoxycarbonylmethyl}-

) O IIII
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-3-methyl-4-oxo-2-phepnyl-4H-1-benzgpyran,

87

2 85

5 102

344 70
145

5’8 ul‘l _E'f4

B2< ZF‘
Rep N
1é§‘§‘====3§£=é;;22;y

16

56

8- {N=-(2-tdtrahydropyxrdiyloxy) -3-[ 4 - ( Snethoxyphenyll)C-
_17§5§f§%ﬁ%§¥£§§§1]—prop§icarﬂé%gyl}-3-methy1-é3oxo-z-ﬁﬁghyl- 13

-4H-1-benzopyran,

8-{4~[4~(2-methoxyphenyl)-1-piperazinyl]-butyramido}-

-3-methyl-4-oxo-2-phenyl~-4H-1-benzopyran,

E-8-{2—[4-(2-methdxyphenyl)-1-piperaziny1]-ethoxyimino-methyl}-

-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8~ {N-hydroxy-3-[4-(2-methoxyphenyl)-1-piperazinyl]-

-propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran,

E-8-<2-{2-[4-(2-methoxyphenyl)-1-piperazinyl]-ethylcarbamoyl}-

-ethenyl>-3~methyl—-4-oxo-2-phenyl-4H-1-benzopyran,
8-{4-[4-(2-methoxyphenyl)-l1-piperazinyl]-butylsulphinyl}-

-3-methyl-4-oxo~-2-phenyl-4H~1-benzopyran,

8-{3~-[3-(2-methoxyphenoxy) -propylamino]-propylcarbamoyl}-

-3-methyl-4~-oxo-2-phenyl-4H-1-benzopyran,

8-{3-[2~-(2-methylthiophenoxy)-ethylamino]-propylcarbamoyl}-

-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8-{3-[2-(2, 6~dimethoxyphenoxy)-ethylamino]-propylcarbamoyl}-

-3-methyl~-4-oxo-2-phenyl-4H-1~benzopyran,

8-{3-[4-(5-chloro-2—methoxyphenyl)-1-pipera21nyl]-propy1-

carbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

(E)-8-{4-[4- (2-methoxyphenyl)-1-piperazinyl]-1-butenyl}-

-3-methyl-4~-oxo-2-phenyl-4H-1-benzopyran,

(E)-8-<2-{2-[4f(2-methoxypheny1)-1-piperaziny1]—ethoxycarbonyl}-

-ethenyl>-3~methyl-4-oxo-2-phenyl-4H~-1~benzopyran

8-{2-[4-(2—methokyphény1)-1-piperazinyl]-ethylcarbamoylmethyl}-

-4-oxo—z-pheny1-4H-1-benzopyran,

8-{N-acetyl-3-[4-(2~-methoxyphenyl)-1-piperazinyl]-

-propylcarbamoyl}-3-methyl—4-oxo-z-pheny1-4H-1-benzopyran,

8-{2-[4—(2-methoxypheny1)-1-piperazihyl]-ethylsulphonylamino}-

-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylthiocarbamoyl}-

-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8-{4-[4-(2-methoxyphenyl)~1-piperazinyl]-butylsulphonyl}-

-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8-{3~[4- (z—methoxyphenyl) -l-piperazinyl]-propylcarbamoyl}-

-3-hydroxymethyle4-oxo-2—pheny1-4H-1-b

zopyran

’
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Effects on Urethral Tontractility and Bl ood Pressure in Dogs=Conpeaund

Urethra TmsmeﬁP Been R DBP/ Ur et hra Exanpl e No. ;JaHEDBEEEIHASBEEN
%gzr]g/kg) Hi' iw‘,kg) : ratio 5

2766 13 iy ﬂlIIIIHHIII IIIH i
10.0

ézz* 40 8-{3-[4~ (92 %lg%xoxyphenyl)-1-p1élraz1nyl]—propy]l%a%@alﬂoyl}-

57.0 ~4-oxo-2-phenyl-4H-1~benzoma:an 42 31.0

1243 47 8-{3~ [44{%1hé%hoxyphenyl)-1J§¥§Era21nyl]-propyféﬁkbFWa§08|n

3.6 -2,3-dihydgpgt-oxo-4H-1-benzqpyradtf | avoxate  >10000

6060 Ur et hg-a¢3-[ 4~ (2-a84 tHGxESIEENY I) 4n¥pi§éxfmr®’lﬁ%?ﬁéww6ﬁﬁ }&ne

I nduced conjracti gf uret hra DBP: active dose in |owering
diastolic B o%’&op S Lﬁ?%@P%PDBP/ uret hra: rati o between the active

doses ( sel&et3vi4y(2metdoxyphenyk) <ctpiperaziny i tpradpri¢acibanoy bpt h
urethra a I S 9 é?i?g uidelines to

ef fective -gsr.%? %r:gﬁ{lé ﬁr@igl%ﬁr ai\}ﬁ’l @si dégga!g—r%én‘rpé 'gssed I n ng/ kg of
body wei gHi= ﬁ%r(ﬁangmﬂthmlmnmwmaqmﬂ}rmy rham@ytbrders of

t he | ower iﬁiﬁéﬁﬁbﬁfféimeéﬁyfuéﬂoxo-2-phenyl-4H— -benzopPrd®l - 20

Preferred 8-{3~ [4-(2-methoxyphenyf?il-plgérazinyl]-propylcarbamoyl}—
-6~-hydroxy-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3-[4-(2-methoxypheny1)-l-piperazinyi]—propylcarbamoyl}¥
-3, 6-dimethyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3-[{4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
-3-methyl-6-nitro~-4-oxo-2-phenyl-4H-1-benzopyran,
8—{3-[4—(2-methox?phenyl)-1-piperazinyl]-propylcarbamoyl}-
-6~amino-3-methyl-4-oxo-2-phenyl-~4H-1l-benzopyran,
8-{3-[4~-(2-methoxyphenyl)-1~-piperazinyl]-propylcarbamoyl}~
-6-acetamido-3-methy1-4-oxb-z-pheny1-4H-1-benzopyran,
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-6-ethylamino-3-methyl-4-oxo-2-phenyl-~4H-1~benzopyran,
8-{3~[4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}~
-6-dimethylamino-3-methyl-4-oxo-2-phenyl~4H-1~benzopyran,
8-{3~[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-7-methoxy-3-methyl-~4-oxo-2-phenyl-4H-1-benzopyran,
8~{3~[4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
-3-methyl~4-oxo-2~(4~-trifluoromethylphenyl)-4H-1-benzopyran,
8—{3-[4?(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2-(4-benzoylphenyl)-3-methyl-4-oxo~-4H-1-benzopyran,
8-{3-[4-(z-methquphenyl)-1-piperaziny1]-propylcarbamoyl}-
-3-methy1-4-oxo-2-(4—phenoxyphenyl)-4H-1-benzopyran,
.8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamdyl}-
-2,3-dimethyl-4-oxo~-4H-1~benzopyran,
8~-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]}-propylcarbamoyl}-
-2-(t-butyl) 3-methy1 4-oxo-4H-1~-benzopyran,
8~{3-{4-(2-methoxyphenyl) 1—p1pera21nyl]-propylcarbamoyl}-
-2-cyclohexyl-3-methyl-4-oxo-4H-1-benzopyran,
8-{3~-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-



Most Preferred** 0.3 (b) As ant|hyperten5|ve&::CEn§ral

0.01 - 20 Pr efaiiJ Shekt Has Been Replaced 0.1 - 5 - 174/— ;M;}_ﬁt;,:’- ....
Preferred** ) As anxiolytics - antidepr Ssant genf: HéﬁéﬁEN
0.01 - 20 Prefe 0.05 - 5 Most FF

0.5 (d) As bl ad cs Gener -

Preferred 0.02 - %@ Nbst Pref erred** ' 2

** Most prefe t I i1 venous dosages shoul d
be 10 to 1T %tﬂ‘%gi/\)eef ége{&]htés)—ﬁ? n%lggf }?&nzo n%lﬁ't by the prgsent o
conpounds &r{B-cphmidtnéthexyphenyl) rictpiperaziant] -prepy learkaneyib} - or
nore depressi.pn i?i%%£5§b15§%%5§ﬁ$$mh?fﬁLbeﬁibﬁ?fiﬁSon s Principles of

| nt er nal N@dlCl I nc 2124) or humans t hat

di spl ay aﬁ&Téﬁyl%76&n¥ﬁﬁh?¥¥9h$%ﬁ%)Sl‘B{Rﬁ%PZﬁ%YQlﬁﬂFQEBHSarQEP%ﬁl}ve use
do;a?est_ T@L?fkﬁﬁggﬁé 4nwf:F§ﬁzafhiépyfﬁmlomer urinary tract mnthout a
substantial_effe 0 ressyye nd on t artl und
enpl oyed b{F) ~%e '@?T ?FY@E fﬁe%’? efif%?¥¥fd$ ?%5 P
conpound ceahﬁnthymﬁiwexaﬁzd(2wstmmy1)sﬂﬁslahenabpyeamect on bIood

pressure. T ;}4-% Qﬁo#ﬁﬁ%ﬁlf Xgﬂgepghﬁﬁmfappicgpsaﬂ@me

possi bl e u5|
-3-methyl—2 (4-methylphenyl) -4-oxo-4H-1-benzopyran,

8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-

-2~ (4-methoxyphenyl) -3-methyl-4-oxo-4H-1l-benzopyran,
8-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
~-2-(4-fluorophenyl)-3-methyl-4-oxo-4H-1-benzopyran,
8-{3-[4-(2-methoxyphenyl)~-l1-piperazinyl]-propylcarbamoyl}-6-
-methanesulphonylémino-3-methy1-4-oxo-2-pheny1-4H—1-benzopyran,
8-{3-[{4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-2-(4-nitrophenyl) ~-4-oxo-4H-1-benzopyran,
8-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propylcarbamoyl}-6-
—diethoxyphosphoﬁyloxy-3—methy1-4—oxo-z-phenyl-4H-1-benzopyran,
8-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo-2-trifluoromethyl-4H-1-benzopyran,
8-{N-methyl-3-[4-(2-methoxyphenyl)-1-piperazinyl]-
-propylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1l-benzopyran,
7-{3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
-2-benzoyl-3-ethyl~-benzo[b]furan,
8-{3-[4~-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
-2-(4-biphenylyl)-3-methyl-4-oxo-4H-1l-benzopyran,
8-{3-[4-(2-methoxyphenyl)-1-piperazinyl}-propylcarbamoyl}-
-2-(4-biphenylyl)-3-methyl-4-oxo-4H-1-benzopyran,
'8-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo-2-(3-pyridyl)-4H-1~benzopyran,
8-{3~-[4-(2-acetoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
—3-methy1-4-oxo-24phenyl-4H—1-benzopyran,
8-{3-[4-(2-methylaminocarbonyloxyphenyl)-l1-piperazinyl]-
-propylcarbamoyl}-3-methyl-4-oxo-2~phenyl-4H-1-benzopyran,
8-{3-[4—(2-methoxypheny1)—1-piperaziny1]-propylcarbamoyl}-
-6-acetoxy-3-methyl-4-oxo-2-phenyl-4H~1l-benzopyran,
(R,S8)-8-{3-[4~-(2-methoxyphenyl) - 1-p1pera21nyl]-propylcarbamoyl}—

-2,3-dihydro-4-hydroxy-4H-1-benzopyra



The active conpounds of the invention nmay be oral
for exanple, with an inert diluent or with an edi bl e carryeryg
be enclosed in gelatin capsules, or they may be conpress [
For the purpose of oral therapeutic admnistration, t e =~sctel
compounds of the invention may be ipgggporated with excipients and
in the formof tablets, troches, capsules, elixirs, suspensions, syrups,

vl er's,  cBews0g (OB ARkHdiydriy1) -1MARRAARYIA paepyAaine A n a

| east 0.5% of active conpaounds, "hut the anmount _of active ingredient nmay be
vari ed dependién@mniporheiy o mehyl 5okt et oP¥Tdtt | y be bet ween
5%to ﬁbOlgL{Z;Qf{qgi(zt%ﬁmméﬁ{yn)hadpﬁgeﬁaziﬁya]&mﬁywamaéﬂom }c—grrpound
in such conpositions..is .such that sui,ta S e obt ai ne
al t hough f é-(&e—g]cregzgmﬂ'ﬁ}y e'%o- eéﬁwgﬁ%qég’%%ﬁyy&a?’dg a plurality
of dosag@-{Bai{ds(2-methdiyfhenyl) - lcoipssiazigyl 1 -anppy lcartmmqyldpar at i ons
accor di g 10 (1% ANARIRIhA R RRikHAL . L iiangUbytial, dosage unit form

- m

cont ai ns between~1. i grams of active conpound. The tablets, pills,

capsul es, 8rdctids @mnethoxyphenipl) -4 -RIRFAZINY ¥loPTepyAar RARCH 1 T owi ng
i ngr edi ent.g-phehiyrdar, MM A& 18:68-%HS 1Y 4ot diyiddil ,0Se, gum tragacanth

or gelatin; an excipient such as starch or |actase, a di.sinteqrating agent
such as al’giifid 4a'(,(i£',m 9?&?3?‘?“ r'??s'f W%ﬁﬁe—qulc’f’ﬁ%‘? n‘tq such
as magnesi-@vphietylxergo [ pfutax, andx gl i dant such as colloidal silicon

di oxi de; _ gnd a eteni ng ucr -q,ﬁp] 1| 1y be added
or a flavéu?ﬁ'riﬂé“eé%‘\é'ﬁt 4‘23":4; %%gg%%%@ﬁeﬁ]ﬁfps%ﬁ%y a%,ﬁ%ﬁr ange

f | avour i ngulfamey It e desthyel vhroxd-odrphenyl vdpshtkengapyranicont ain, in

addition ty a prodrug, enantiomer, diastereoisomer, N-oxide or
pharmaceutically acceptable salt of such a compound.

1 ni stered,

9. A pharmaceﬁtical composition comprising a compound
according to any preceding claim, or a prodrug, enantiomer,
diastereoisomer, N-oxide or pharmaceutically acceptable salt of
such a compound, in admixture with a pharmaceutically acceptable

diluent or carrier.
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materials of the above type, a liquid carrier such as a fatty oil. O her
dosage wunit forns may contain other various materials which nodify
t he physical formof the dosage unit, for exanple, as coatings. Thus,

tablets or pills may be coated with sugar, shellac, or other enteric
coating agents A syrup may contain, Fﬁéaddltlon to the active conmpounds,
sucrose as SEenlng agent and certain preservatives, dyes, colouring
and flavou Materials wused in preparing these various
conp05|t|oﬂetehgbggxgg1ghabmgggn550alIy pure and non-toxic in the anounts

used. For iiecRu4Ra°a: 8L BRCR LahAb R 3° Ui LIS LrgkigY, e acti ve

conpounds 0 e |nven Ion ncorporate 68 sl n or
suspensi on. These prepagﬁflons should conta n at least 0.1% of active

conpound, but may be vari ut 30% of the wei ght
n. uch conpositions is such that a

t hereof. The anount of active
sui tabl e dosage will be obtaingd. P ferré conp03|t|ons and preparations

according to the present iQve tRaps”a ex red so that a parenteral

dosage unit contains betweeh 0.2 o 100 nllllﬁmans of active conpound. The
- solutions or suspensions nay al so |£ﬁiude the foll ow ng conponents: a

sterile diluent such as water forY ction, saline solution, fixed oils,

pol yet hyl ene gl ycols, glycerine, propylene gl ycol or other synthetic

sol vents; antibacterial agents such as benzyl al cohol or nethyl parabens;
ant i oxi danffhesubéterocatonr bXc =i prefeambilym bxygephi t butchednt ihayeagether
such as et gedi n a i faer, 12 1 t
citrates o?ﬁhﬁogphgﬂgsgkﬁgbaﬁgﬁks%F%f%%ﬁga§g uéfﬁgﬁﬁgbfafguFB %@tsﬁg ﬁ&%@
sodium chl &% oﬁ’adébﬁsr-osgherhé’%f%?ﬁ%i al heterOCYCJ-lC ring {s""thus’ a

/ 4-oxo-4H-1-benzopyran ring. This may have a wide range of Rjy,
/ _ R3, Rg and Ry substituents. Y is a linking group, chosen from a
——. wide range, but including -COO- , -CONH- , -0- , -SO3- and

i K -SOyNH-. Z is an alkylene chain, and B is a complex amine. These
f o compounds and their prodrugs, enantiomers, diastereoisomers,
N-oxides and pharmaceutically acceptable salts are useful for
the treatment of hypertension and urinary tract troubles
associated with benign prostatic hypertrophy, and for the
treatment of other diseases. '



mul fi-pl e dose vials may be of glass or plastics naﬁ%?@%ykvi*~t17f9ﬁ%LAlNB
1. A conmpound having the general formula | [err] wherein ---- represents
a single or double bond; X represents an oxygen or sulphur atom o
an imno or alkylimno group; W epresents a val ence bond or a
car bonyl , thiocarbonyl met hyl ene or hjﬂ?oxynethylene group, R2

[ pLeSn b NG SREN PG R R R corklnt” I ¥, 2SNt ana

2-furyl, Zﬁhwmtbrpynemic areceplorsg)yy oi:l}aqvqnhete ubst i pract scd bly tdavoid
af or esai dgfjlgfffﬁg_t‘?i ﬁ’élﬂ lelngcgﬁgﬁopg nmore hal ogen atons and/or one or
nore al kyl cyan r oxy, oxYy, phenyl , phenoxy,
trifluoromethyl, nitro, am no, al kyl am no, dlalkylanino acyl am no,

alkylsm[ﬂuanﬁéunﬂg)ar immqg!i%gggggs; R3 represents a hydrogen atom
or an al kyl, ydroxyal kyl', al koxyal kyl, aral koxyal kyl, phenyl, hydroxy,
al koxy or aral koxy group; R6 represents a hydrogen or hal ogen atomor a

nitro, amThe cdnpoumdsioof thel kyvemtibon havegl the ngenerd Xk yfeohywhsony| am no,
cyano, hydroxy, al koxy or al kyl group; R7 represents a hydrogen atonlor

'S depi oted with its |Q?E”esﬁStZnﬁ”ﬁe."L;PﬁefZlﬁ'j"m‘%hg;& R EPoACRMENISRET
het erobicyclic ring and its 6 el ‘
g 0 4 AUG 1997
<Ry R,
" Y-Z-B
wherein _
---- represents a single or double bond;
X represents an oxygen or sulphur atom or an imino or
alkylimino group,
W represents a valence bond or a carbonyl, thiocarbonyl,

methylene or hydroxymethylene group;

Ro represents a hydrogen atom or an alkyl, trifluoromethyl,
phenethyl, alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, 2-furyl, 2-thienyl, 3-pyridyl or
aroyl group; the substituents for the aforesaid substituted
groups being one or more halogen atoms and/or one or more
alkyl, cyano, hydroxy, alkoxy, phenyl, phenoxy,
trifluoromethyl, nitro, amino, alkylamino, dialkylamino,
acylamino, alkylsulphbnylamino or benzoyl groups;

R3 represents a hydrogen atom or an alkyl, hydroxyalkyl,
alkoxyalkyl,' aralkoxyalkyl, phenyl, hydroxy, alkoxy or
aralkoxy group;.

Rg represents a_hydrogen or halogen atom or a nitro, amino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino,
cyano, hydroxy, alkoxy or alkyl group;

Ry represents a hydrogen atom or an alkoxy group;

Y represents one of the following groups, each of which is
depicted with its left hand . end being the end which
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-CO, (¥ays

E)(éionog the'?gc;s\_/\hi(ig) attach?séot\"c_)ﬁh?Yg; oup Z %{% o) - | (Y55 - Mw;;.,.
_CON(CH) -, (Y6) -CH(OH) -, (Y7) I LV LR S W B
(Y9) - CHECH 000+, (Y10) S oo, (YD) vi5) e ‘
-CHerr]-, (Y13) - CH2COO- (Yi‘;) ggﬁ?\'m§ (vig)! ’
E&F)er N &Lﬁ?iﬁ%gﬁ@%:{%g thel Keé%ra%cmqé@c ripghyand its right hand end
- CH er r] N( CH[ er rp§¥ng’ theoehd whieﬁ}@etathbbcfbwthe(@?8%%_z: v25)
-CH err]NHSO err]-, (Y23) (eferrl o, lS%é?\ll—l— CHZS-, (
- CH2SO-, (Y26) - CH2S2-, ({gﬁ --coo—, ’
(¥3) -CONH-,
(Y4) -CON(CH3) -,
(Y5) -CON (OH) -,
(Y6) -CH(OH) -,
(¥7) -CH(OAlkyl)~,
(8) -CH=CH~,
(¥9) -CH=CH~C00-,
= (Y10) ~CH=CH~CONH~,
S (yaa) ~CH=NO-,
o (Y12) -CHy-,
(Y13) —CH,CO00-,
(Y14) -CH,CONH~,
(Y15) -CH,NH~,
(Y1le) =CHN (CH3) -,
(Y17) ~CH,N (COCH3) -,
(Y18) —CHZN (CONH5) -,
(Y19) -CH,NHCO-,
(¥20) -CH,N (CH3 ) co-,
(Y21) -CH,NH~CONH~,
(Y22) ~CH,NHSO,~,
(Y23) -CH,0-,
(Y24) -CH3S-,
- (¥25) -CH3S0~,
(¥26) ~CH3S05-,
(¥Y27) -CH3SO,NH-,
(¥28) —-CH3SO0,N (CH3) ~,
(¥Y29)  -NH-,
(¥30) ©  -N(CH3)-,
(¥31) ° -N(COCH3)-,
(Y32) ~N(CONH,) ~,
(¥33) ~NHCO-,
- (Y34) -N(CH3) CO-,
(¥35) ~NH-CONH~,
(Y36) -NHSO, -,

(Y37) -0-,



-N(CH[err]jCI},

(Y28)

- N( COCH3) -
(Y38)

-179- (Y42)
-CSNH-, (Y45)
(Y48)

| -ORSEN(CB)-, (Y29) N4, (Y30) - N(OHEERTIR AR

AN ha

(Y32) - N(CONH2) -, (Y33) -NHCO-, (Y34)
(Y35) -NH CONH-, (Y36) -NHSO err]t,§ (Y37) - 0-4,
(Y39) -SO-, (Y40) _4=S(err]-, (Y41) O-HALIErPINH|,
-Sgerr]N(CH err])-, (Y43) -CON(COCH ErY1])-, (Y44)
- CSN(CH3) -, (¥¥4¥9) -sCON[err] (Y47) -NHCOG,  and

or branched chal n alkvlene group

Z represe | i near
having from1 to 6 carbon atoﬂ%§%§d Optl% arly having one hydroxy

substi tuent;

and B represe(¥40pne of-stg=-follow ng groups: (Bl) [err]

wherein Q represents a nEthyl?lepr ethygsgﬁHgEoup and

(Y42) -SO,N (CH3) -,

(Y43) ~CON (COCH3) -,

(Y44) -CSNH-,

© (Y45) -CSN(CH3) -,

(¥46) -CON (0 0 )=,
O (Y47) -NHC0O-, and

(Y48) -Ccos-;

represents a linear or branched chain alkylene group having
from 1 to 6 carbon atoms and optionally having one hydroxy
substituent; and

represents one of the following groups:

(B1)

wherein Q represents a methylene or ethylene group and

A represents one of the following groups:

(A1) a phenyl group or a substituted phenyl group, the
substituents being one or more halogen atoms
and/or one or more alkyl, alkoxy or hydroxy
groups,

(A2) a 2-pyrimidinyl group, and

(A3) a'group of the general formula

e

wherein -—-- is as above defined and E represents
an oxygen atom or a valence bond,

\..---/




A represents one of the follow ng groups: (Al) a phenyl grRﬁB‘AfIéﬁ §H5ET
" substituted phenyl group, the substituents being one or re ﬁ"Togen atonr
and/or one or nore alkyl, alkoxy or hydroxy groups, (A2) a % pgrd pmen%y]
group, and (A3) a group of the general f%rnula [err] wherejn---- is as |
above defined and E represents an oxyge atom or a valence bbﬂdr“tBZT’FETF]

-180- wher eny?gﬁaﬁg%luber a@grLkgrrkslnqspe g S dr

atom ap of obehzoyl or '2-0%o vE-gro
group of the generat3Permula (CHerr])[err]-OA mhereln n is 0, 1 or 2 and

Ais as defined in Tﬂéssﬁhé'Ebmﬁbhﬁd&hﬁa?rQifémﬂ%?€£ﬁbég%ﬁ]b?ngfhggrgkug%s

not both represent drogen at ons err
R err] independent | yAFtPREBEAt s a hydrogen atom or an al koxy or al kylthio

group, R12 represenFs—@xhydoogeu QFQMFQFBaﬁnmdﬁdséﬁdéﬂbfaﬂdcaubilﬁ Ohgent

(B4) [err] wherein I S .as Claimand R13 reEresents a
hydr ogen at om or anﬁér?bxy gr é;é¥ex§1carbod11m1de, N,N'=carbonyl

-diimidazole or diethyl cyanophosphonate) optionally in
the presence of a promoting agent (e.qg.
4-dimethylaminopyridine or N-hydroxybenzotriazole) in
an aprotic or a chlorinated solvent (e.g.
dimethylformamide, chloroform) at -10/140°C (Albertson,
Org. React., 12, 205-218, 1962; Doherty et al., J.
Med. Chem., 35, 9, 1992; Staab et al., Newer Methods
Prep. Org. Chem., 5, 61, 1968; Ishihara, Chem. Pharm.
Bull., 39, 3236, 1991); as illustrated in Examples 80,
86, 89, 90, 92, 99 to 111, 113 to 115, 117 to 119 and
128.
F1-(X)~COOH + A-NH-Z~-B without a solvent at 150-220°C
(Mitchell et al., J. Am. Chem. Soc., 53, 1879, 1931) or
in high-boiling ethereal solvents (e.g. diglyme);
Fl-(X)~-COO~Alk + A-NH-Z-B optionally in the presence of
a coupling agent (e.g. trimethylaluminium) in an
aprotid and/or a chlorinated solvent (e.g. hexane,
dichloromethane) at - 10/80°C, or without solvents at
80-180°C (S. M. Weinreb et al., Tetrahedron, 4171,
1977); M. F. Lipton et al., Org. Synth. 59, 49, 1979);
F1-(X)-COOH + alkylchloroformate in the presence of a
tertiary ‘amine (e.g. triethylamine) followed by
addition of A-NH-Z-B at 0-80°C; optionally a promoting
agent (e.g.. l-hydroxypiperidine) may be added before
the amine addition (Albertson, Org. React., 12, 157,
1962).

Path o: F1-COCl + HS-Z-B — F1l-Y48-Z-B

Path p: Fl1l-COCl + HO-Z2-B — F1l-Y¥2-Z-B
as illustrated in EXample 10 below.

Path g: FlCHO + HoNO-Z-B — Fl-Y11-2-B
as illustrated in Example 70 below.

Path r: F1-CHO + A-HN-Z-B — F1-CS-N(A)-Z-B

* (where A = H or CH3) in the presence of sulphur in an
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(B5) [err] wherein R12 is as defined in this claim o

enanti oner, di ast er eoi soner, N- oxi de or phar nmaceutji cal I%@ﬁ@pi bk e
salt of such.a conpound. -181- 2. A compound accqr in@‘% UR i m ,
wherein represents a double bond, X represents an axwgen_at om W

represents a carbonyl group, R2 rep‘r%@@'nts a phenyl Jjgroup, R3

represents a t hyl group, R6 represents a hydrogen fiompeahe—RE—=—"""
repr esent g—’?‘éﬂg’;&ﬁé&gn atom 3. A compound according to claim1 or claim 2
wher ei n Ysr¢prdder(2emethoxiyphenyd) edppipdra¥iny¥l#propyloarbaimoyl}- A

comPOUNd 25c0icdhlq-i2oRBraDSCRHIBRy) Q-1 BARRERY Ll P eSO S 2

trimethylene or téetramethyl éne grou according to any
preceding claim wherein B represents one of the groups Bl or B3. 6. A

(o ot hhde) Lolfpddhd Wab) SERSIAGAC RuBMNNS B0 HAARAS 88, Shut, using
precedi ngT ermet {ate; %’&xg%nénsgsadpi%é?ﬁé‘ﬁrb° ﬁﬂé'%?c"z'lﬁ‘en%'l“m‘ly‘
3- [ 4- (2- mebamsypean.) -t wakpeuazifipd -y opyiepihain watup. @ompletely
3t et iyt €7, Fenes e ARehy 1 rBrgBR3aslY Fol18RLA Ry Wiy | crromatography
enanti oneon siildsteer grglsorpluting I\Wi)t(ll'laechlmaoéomzmethanbtls 49:1, and
di hydr ochlQuisde 11 1 208MeRBAr abetonit® RNy . pchheuidgsec hydrate,

Example 107 et
8~-{3-[4-(2-methoxyphenyl)-1~-piperazinyl]-propylcarbamoyl}-
~4-0x0-2-phenyl-4H~1~benzothiopyran

A mixture of 2.8 g of Intermediate LXXXIV and 3.4 g of 1,1'
-carbonyldiimidazole in 60 ml of anhydrous dimethylformamide was
stirred under nitrogen at ambient temperature for 1% hours.
2.7 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine were
then added. After further 2 hours stirring at ambient
temperature, the reaction mixture was poured into 300 ml of
water and extracted with chloroform. The organic layer was
dried on anhydrous sodium sulphate and evaporated in vacuo. The
residue was purified by flash chromatography on silica gel
eluting with chloroform:methanol 49:1, washed with water and
crystallized from acetonitrile, yielding 2 g of the title
compound melting at 144-146°C.

Example 108
(E)-8-{3-[4-(2-methoxyphenyl)~i1-piperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo-2-(2~styryl)-4H-1-benzopyran

This compound was prepared according to Example 86, but using
Intermediate LXXXVI instead of 8—carboxy-4-oxo-2-pheny1-4H-l-
~benzopyran. It was purified by  <crystallization from
acetonitrile. M.p. 191-194°C,



nnnohethénesulphonate or ()-hemnmalate hydrate, or apather
pharmaceutical ly acceptable salt thereof. 9. Any one of REE{A@Eﬁ@HFH@HEET

conmpounds: 8-{2-[4-(2-met hoxyphenyl)-1-pi perazi nyl ] -1-oxoét byt3=3=

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran,{77. o
8-(2-[4- (2 met hyl pheny! ) - 1- pi per azi nyl ]~ 1- oxoet hyl } - 3-met by - C 4 AUG 1997
- 4- 0x0- 2- pteRyMs 4H 1- benzopyr an,

8-{2-[4-(2-ethoxyphenyl ) - 1- pi perazi nyl ] - 1- oxoet hyl } - 3- net1y|-

- 4- 0x0- 2- phenyl -

4H 1- benzopyr an, -182- : N

8- { 3- [ 4- ( 22 et haxgpihpoyhd- hapingr ke nyéheda Dxfrmd }E 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,

8-{3-[4-(2-met hoxyphenyl ) -1-pi perazi nyl ] - pr opoxycar bonyl } -
- 3- net hyl - 4- oxo- 2- phenyl - 4H- 1- benzopyr an,

8-{2-[4-(2- nethoxyphenylfz#;p : W] ephBxycar bonyl } -

- 3- et hyl - 4- oxo- 2- phenyl
8-{3-[4-(2-chl orophenyl) - 1 p
- 3- et hyl -4- oxo- 2- phenyl -
8- [ 3- (4- phenyl
- 2- phenyl - 4H 1- benzopyr an,

-l-piperazi

8- {3-[ 4- (2- met hoxyphenyl ) - 1- pi peYea&tthyl | - pr opoxycar bonyl } -
- 3-net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,
8-{3-[4-(2-met hoxyphenyl ) - 1- pi perazi nyl ] - 2- net hyl -

- propoxycar bonyl } - 3- met hy++ 4- 0x0- 2- phenyl - 4H 1- benzopyr an,
8-{2-[4~(2hﬁg¥$m%yphenyl) 1- pi per azi nyl ] - et hyl car banmoyl } - 3-

- met hyl - 4- oxo- 2
8-{3-[2-(2—‘@1%

| -4t 1-b
‘?% )ae%f&n%]a%yradwﬂﬁllmamyl} 3-

- met hyl - 4-0x0- Zrepeeyentddt labbermomaranor sulphur atom or an imino or
8-[3-(4-phenyLéﬁﬁ§f§%ngrB%gd£[opyIcarbanDyI]-S-nethyI-4-oxo-2-

W

Ry

represents a valence bond or a carbonyl, thiocarbonyl,
methylene'or.hydroxymethylene group;
represents a hydrogen atom or an alkyl, trifluoromethyl,
phenethyl,  alkenyl, substituted alkenyl, carbocyclyl,
substituted carbocyclyl, 2-furyl, 2-thienyl, 3-pyridyl or
aroyl group; the substituents for the aforesaid substituted
groups being one or more halogen atoms and/or one or more
alkyl, cyano, hydroxy, alkoxy, phenyl, phenoxy,
trifluoromethyl, nitro, amino, alkylamino, dialkylamino,
acylamino, alkylsulphonylamino or benzoyl groupé;
represents a’' hydrogen atom or an alkyl, hydroxyalkyl,
alkoxyalkyl, aralkoxyalkyl, phenyl, hydroxy, alkoxy or
aralkoxy group;
represents. a hydrogen or halogen atom or a nitro, émino,
alkylamino, dialkylamino, acylamino, alkylsulphonylamino,
cyano, hydroxy, alkoxy or alkyl group;
represents a hydrogen atom or an alkoxy group;
represents one of the following groups, each of which is
depicted with its 1left hand end being the end which
attaches to the heteroblcycllc ring and its right hand end
being the end which attaches to the group 2Z:

(Y1) -CO-,

(Y2) -Co0-, T e

e




~ -phenyl -4H-1-benzopyran, 8-{N-nethyl-2-[4-(2-nmethoxyphenyl)-1-piperazinyl]-
- et hyl car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr afj ,
8- { 1- hydr oxy- 2-[ 4- ( 2- net hoxyphenyl ) - 1- pi per azi nyl ] - et hyj{ys CEMENT SHEET
- met hyl - 4- oxo- 2- phenyl - 4H- 1- benzopyr an,
8-{ 1- hydr oxy- 2- [ 4- ( 2- net hyl phenyl ) - 1- prpEtazi nyl | - et hyl
- et hyl - 4- oxo- 2- phenyl -4H- 1- bgg ?pyr an, _
8- { 1- hydr oxy- 2-[ 4- ( 2- et hoxyph é )-1-pi pcé?%g'l'nyl ] - et hyl
- met hyl - 4- oxo- 2- phenyl - 4H 1- b€¥4ppyr an, -CON(CH3) ~,
8- { 1- hydr oxy- 3- [ 4- ( 2- net hoxyp )-1-pL L0yl ] -propyl}-3-
- met hyl - 4- oxo- 2- phenyl - 4H 1- bgﬁggpyr an, &6t feuf,
8- { 1- hydr oxy- 4- [ 4- ( 2- net hoxyph¥@Y/| ) - 1- pr@REQBI ny| | - but yI } - 3-
- met hyl - 4- oxo- 2- phenyl - 4H 1- begzppyr an, -CH(OAlle)
£ . : ]
E%%ﬁ

]
1

3- 0 4 AUG 1997

\——

- 9=

8- { 1- et hoxy- 2- [ 4- ( 2- met hoxyph ) - 1= pi per azi nyl T< et hyl } - 3-

- et hyl - 4- oxo- 2- phenyl -4H1-b pyr an,'@i’{Wﬁet hyl - 2-[ 4-

(2- met hoxyphenyl ) - 1- pi per azi ng¥9) -CH=CH-COO~-,

- et hyl am nonet hyl } - 3- et hyl - 4; - 2- phenyl - - benzopyr an,
8-{N-acetyl -2-[4-(2-net hoxyphg%)iy(/@) -1- pi p%é&éﬁ\%ﬁﬁ"

- et hyl am nonet hyl } - 3- net hyl - 4¢¥6kb} 2- pherGH=NG+,1- benzopyr an, -

8-[ 4- (2- met hoxyphenyl ) -1-pi p@ff\g,’ nyl ac_eé@{d, dornet hyl ] - 3- net hyl - 4- - 183-
- 0X0- 2- phenyl - 4H 1- benzopyr an !

8- { N net hyl - N- [ 4- (2- met hoxyph&fb3) - 1- pi #2699 | -

- acet ani donet hyl } - 3- met hyt* 4- orps - phenydr fdbag-benzopyr an,
8-{2-[4-(2-met hoxyphenyl )= 1-pj azi nyl ] -ethoxynet hyl }-3-

- met hyl - 4- oxo- 2- phenyl - 4%—4— 1- bé?g%)pyr an,'CE?ZNH"'

8-{2-[ 2- (2- et hoxyphenoxy) - et h(¥ 283 no] - et¢HMYIGH{NH } - 3- et hyl - 4-

- 0X0- 2- phenyl - 4H 1- benzopyr an dr ochl gL -
8-{2-[4-(2-met hoxyphenyl ) - 1- pin%azi nyl ]Oéﬁeﬁ@ﬁ%'mm hyl } - 3-

per

(Y18) ~CH,N (CONH,) -,
(Y19) -CH,NHCO-,
(¥20) -CH,N (CH3) CO-,
©(Y21) -CH,NH~-CONH-,
(¥22) ~CHoNHSO, -,
(¥23) -CH50-,

(Y24) ~CH5S-,

(¥25) ~CH,S0-,
(¥26) -CH3S05-,
(Y27) -CH5S0,NH-,
(¥28) -CH5SO,N (CH3) -,
' (¥29) -NH-,

(¥30) -N(CH3) -,
(¥31) . -N(COCH3)-,
(¥32) -N(CONHj3) -,
(Y33) ~NHCO-,

(¥34) - -N(CH3)cCO-,
(¥35) -NH-CONH-,
(Y36)  -NHSO,-,

(¥37) -0-,

(¥38) -s-,

(Y39) -50-,

(Y40) -505-,

S e (A
. * [ L L] s *



- met hyl - 4- oxo- 2- phenyl - 4H- 1- benzopyran, 8-{2-[4-(2-net hoxyphenyl)
- 1- pi per azi nyl ] - et hyl sul phi nyl net hyl } - {5

- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an, RE?LACEE‘RGTSHEET
8-{2-[4-(2-nmet hoxyphenyl)-1- piperaziny;L ethylsulphonyl tihyl } -
- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr@ V9= 0 4 AUG 1997
8-{2-[4-(2-nmet hoxyphenyl)-1-p Z|nyI t 'Qo}-3- tihyl -

- 4- 0x0- 2- phenyl - 4H- 1- benzopyrgggé? 158 ﬁ¥&ﬁ”}

8- {3-[ 4- (2- met hoxyphenyl ) - 1- p($e3h2|nyITCQN¢ﬁ9CHg®ﬁo} 3-net hyl -

- 4- 0x0- 2- phenyl - 4H- 1- benzopyr

8-{4-[ 4-(2-nmet hoxyphenyl ) - 1- plgera2|n I] %utéfanlno} 3-net hyl -

- 4- 0x0- 2- phenyl - 4H 1- benzopyr &k45B8- { N- nEEBY(CH3) 2+ ( 2- et hoxyphenyl )

- 1- pi perazi nyl ] - propyl am no}- - 3-nethyl -4-o0xo- 2- phenyl - 4H 1- benzopyr an,
8-{N—acety|-3-[4-(2-nethoxyph?gé L 1- plpgra%in &5 [ opyl am no} -

- 3-'net hyl - 4- oxo- 2- phenyl - 4H 1 A opyr an; ON{(0 )=
8-{3-[4-(2-met hoxyphenyl ) - 1- pi perazi nyl ] - pr opilonami qo} - 3- net hyl -

- 4- 0x0- 2- phenyl - 4H- 1- benzopyr an,

8-{2-[4-(2-met hoxyphenyl) - 1- pi perazi nyl ] -ethyl urei do}-3-net hyl -

- 4- 0x0- 2- phenyl - 4H 1- benzopyr 6%47) -NHCOO-, and

8-{2-[4-(2-net hoxyphenyl)-1- pkp@592|nyllcgghoxy} 3- et hyl -

- 4- 0x0- 2- phenyl - 4H- 1- benzopy

8- { 3- [ 4- ( 22 met HEKBHRREDES - Q b%ﬁ%?ﬁz?ﬁfoab%ﬁGx?}lasnnéﬁthyﬂene group having
- 4- 0x0- 2- phenylfﬁbhlle626p¢h&WQn atoms and optlonallx having one hydroxy
8-{4-[4-(2- nethgﬁﬁggf éé $ gera2|nyl] but oxy} - 3- et hyl -

- 4- 0x0- 2- phenyl n opy 3%, s {5-[4-(2-met hoxyphenyl)

- 1- pi per azBnyl | repnesénks ) oBe nef hthe fdlbewilgpgeoups4H- 1- benzopyran,
8-{3-[4-(2-neth phenyl) - 1- oxo- 1- pi perazi nyl] - propoxy} 3-

- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyrgnT_Qh{Z [ 2- (2, 6-di met hoxyphenoxy)

- et hyl am no] - et hoxy} - 3- et hyl - 4- -o0x0-2-p enyl 4H—1 benzopyr an,

:\“—:Q

wherein Q represents a methylene or ethylene group and

A represents one of the following groups:

(Al) a phenyl group or a substituted phenyl group, the

substituents being one or more halogen atoms
- and/or one or more alkyl, alkoxy or hydroxy
_ éroups,
(A2) a 2-pyrimidinyl group, and
(A3) a gfoup of the. general formula

o

_wherein —--— is as above defined and E represents
an oxygen atom or a valence bond, '

Ly
N

IlIIIIl\ \llIII 1I] IIIII || IIII
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- 184- 8ﬁ{2-hydroxy-3-[44(2-nethoxyphenyl)-1-piperazinyl];”ﬁgﬁéﬁgﬁﬁﬁﬁfbﬁﬁgr
- met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,

8-{3-[4-(2-met hoxyphenyl) - 1- pi perazi nyl ] - propyl t hi 0} - 3- et h
- 4- 0x0- 2- phenyl - 4H- 1- benzopyr an, 0=

8-{3-[4-(2- nethoxyphenyl) 1 plpera2|nyFP pr opyl sul phonyl }
- et hyl - 4- oxo- 2- phe 7 OR¥"

8-{2-[4-(2-met hoxyp%ny 1"1 pI per'g)i‘l %}I ]anéit hyq 11i|d?r%end ?
- met hyl - 4- oxo- 2- phebydroigen bengmpyrzanphenyl 4-fluordbenzoyl or 2-axo-

8- { N-net hyl - 2- [ 4- (2 qeiameialieidorityil F§¥6E¢”Yb} a group of the general
et hyl sul phanoyl } - 3- net hyl - 4- oxo- 2- heny 1 benzopy ran

{N- car banoy! - 3- [4fPM’é-laho(>%ﬂ) A WHRERILA 3§19, 1 Or 2 and A is as
propyl am no} - 3- net lgelfi4red G -HHieN W1k, 1 Wity e Proviso that L; and Ly

Lo (oot oy L b g0 A Lok,
{

8-
8-
é- 3-[2-(1,4-quzod|oxanyl)nethylanlno]propylcarbanoyl}
8
8

3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,
-{4-[4-(2-nethoxypheny|)-l-piperazinyI]-bqub - 3- et hyl -
4- 0xo0- 2- phenyl - 4H 1--benzopyr an,

-[ 3- (4- phenyl - 1- pi peri di nyl ) - propyl car banoyl ] -
- 0X0- 2- phenyl - 4H 1- benzopyr an, -N-(CH,)_ -0
8-[3-(4, 4-di phenyl - 1- pi peridi nyl) - kropy?carba D
- 4- ox0- 2- phenyl - 4H- 1- benzepyr an,

8-{3-[4-(4-fl uorobenzoyl )-1- plperld@ﬁyl] prqqx_-carbanoyl}-s-

- et hyl - 4- oxo- 2- phenyl - 4+ 1- benzopyr an,
8-{3-[4-(2-o0xo0-1-benzi m dazolinyl)-1-piperidinyl]-propyl -

- car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,

?n'é?hy[/ldf gzo%“zmpﬂ'enyl) ! plmperaZI ] pr dpyllclarlt;lec‘ine%eln}de%tly represents a
8-{3-[4- (2- hydr oxyphgmtogel paaSﬁadenylah RIhE a6BamWyithio group, Rz

represents a hydrogen atom or an alkyl group, and n is

R13
Ri2 l
o Z

wherein Rjp is as defined in this claim and Rj3

2 or 3,
(B4)

represents a hydrogen atom or an alkoxy group, and
(B5)
" —N-CH I R

L, | l\ll\l IIIl\ \ll\l \l lII\
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wherein Rjs is as defined in this claim;
or a prodrug, enantiomer, diastereoisomer, N-oxide or
pharmaceutically acceptable salt of such a compound.



- 3- et hyd -
8-{4-[4-(2-nmet hoxyphenyl) - 1- pi perazi nyl ] - but yl car banoyl } -

- 3- net hyl -

8-{3-[4- (2- met hoxyphenyl ) - 1- pi perazi nyl propylsulphannyl}

- 3-met hyl -
8-{3-[ N

- propyl car

4 -oxo-2-phenyl -4H 1- benzopyr an, REPLACRHFNT SERET
T, ‘..h ALE V3

4- oxo- 2- phenyl - 4H 1- benzopyr an,
0 4 8LG 997

4- 0x0- 2- phenyl - 4H 1- benzopyrz

v1 -2 LaaIBLR AB0SRSINY €8 WMD) uporoin

8- { N-met hyl - 3-[ 4- ( 2- nrthnxyﬁhea§¢?ta @i@@mbkeny¢¢dproplonanido}-

- 3- met hyl - 4- oxo- 2- phegy! - 4f€br@§@ﬁ€@y5ﬁﬂoxygen atom,
8- {3-[ 4- (2- met hoxyphenyl )-1-pi perazi nyl ] - pr opyl car banoyl } -

- 3-phenyl - 4- oxo- 4H 1- %enzoﬁ??%ﬁse%tTSQ[?%FQQHY%yﬂF%uEsoxo 2H napht hyl)
- met hyl ani no] - - pr opyks arbﬁépyééeﬁtﬁﬁihyﬁeﬂyDX@raugheny| 4H 1- benzopyr an,

8242thh h
Uret iyl -4 oxo- 2. phoky1 | aFPE SRS ¥ apeEhyE 98k,

- 3- net hyl -

onyl met hyl } -

8-{4-[4-(2- et hoxypheRgl ) - ﬁeprpeentsnql&ydmmgénuaphnnnaha-

- 3- et hy!

- 4- 0x0- 2- phep I-4 \Y
8-{N-(2-tetrahydropyra onxy§r§§€ﬁe% £ﬁ£¥% eny : -1-piperazinyl]
- propyl car banoyl } - 3- net hyl - 4- oxo- 2- phenyl - -4H 1- benzopyran, 8-{4-[4-

(2- met hoxyphenyy ) chﬁB&ﬁiaéb%EhanUtﬁéarEMm 1 or claim 2 wherein Y

-3-net hyl - 4
E-8-{2- [4 YoPHEERBXS

- 3- et hyl -

2- | -4H 1-b
SDH S ARE ARy BT - 505; GEOUES 02 § - K8 hok3T ri KBOnBERYAL-
4- oxo- 2- phenyl -4H-1- benzopyr an,

xony carbhmoyts ARG HBRERYLhe; o PERD Bitcsding  glain  wherein 2

E—8-<2-{2-#ﬂPteseetaoayphén9thylﬁp¢peratéhyameEhhyénargaaupL}-

- et henyl >- 3

- et hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an,

8-{4-[ 4- (2 nethoxyphenyl) 1- pi perazi nyl ] -butyl sul phi nyl }-

compound according to any preceding claim wherein B
represents one of the groups Bl or B3.

6. A compound according to any preceding claim wherein B
represents a 4-(2-methoxyphenyl)-l-piperazinyl group.

7. A compound according to any preceding claim wherein Y, 2
and B together represent a 3-{4-(2-methoxyphenyl)-1i-

- =piperazinyl]-propylcarbamoyl group.

8. 8-{3~[4-(2-methoxyphenyl)-l-piperazinyl]-propylcarbamoyl}~-

-3—methy1-4-oxo—2-phenyl-4H-1-benzopyran; or a prodrug,
enantiomer, diastereoisomer or -N-oxide thereof; or its
dihydrochloride ' hemihydrate, monohydrochloride hydrate,
monomethanesulphonate or (i)?hemimalate hydrate, or another

pharmaceutically acceptable salt thereof.

9. Any one of the following compounds:

8~{2~[4~- (2-methoxypheny1) -l-piperazinyl]-l-oxoethyl}-3-
-methyl-~4~oxo~2-phenyl-4H-1-benzopyran,
8-{2-[4-(2-methylphenyl)-l-piperazinyil-1-oxoethyl}-3-methy1-

-4-~oxo-2-phenyl~4H-1-benzopyran,
8-{2-[4- (2—ethoxyphenyl) ~1-piperazinyl]}- l—oxoethyl} 3-methyl-

-4-0x0-2 -phenyl 4H-1-benzopyran,




- 3-met hyl - 4- oxo- 2- phenyl - 4H 1- benzopyr an, .
8-{3-[3-(2-net hoxyphenoxy) - pr opyl am no] - pr opyl car banoyl } - REPLACENE%H‘SHEET

- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benzopyran, 8-{3- [2- (2-me}hylthi ophenoxy)
-ethylanino] - propyl car banoyl } - -3-net hyl - 4- oxo- 2- phenyl { 4H § banBoPyY an
8-{3-[2-(2,6 dlnethoxyphenoxy) et hy| amh - propyl car banoy} } §

-3-nethy| 4 oxo 2 e -4H- 1- bepzopyr an
B (3- [4- LR RRRRRT ) - 1o Berasimy | hropprieyl)—3-
carbannyhhw&- 4nonbinﬁpﬁbnyEﬁ4ﬁ Ybénbepyrays an,

E)-8-{4- t
(3) 5 E] ylé )%[Ofef %é@?&%}iexééﬂz yﬁ%&%gﬂygf <1;2&%%&)fyﬁcarbony1}—
(2- nethowﬁﬁngghgl-ququaznh¢gw}—4E¢huhgn@mmﬁrgm}
- et henyl %3{2‘EB¢1 ir-‘]i'h EPL LYY P ethoxycarbonyl}—

8-{2-[4- (2 0 phe era2|n - et hyl'car banoyl ' net hyl }*-
- 4- 0X0- 2-PHE WZ‘F @é]z%@?%ﬁi’ %’t‘fi‘PP%rT%(Z met hoxyphenyl )

él{glfir?¥4 4~ Zﬁdﬁmdﬁﬁpﬁéﬁywj}lép bd%ﬁﬂ*Imfpf?§$?ybﬁrH?h§1penzopyran
me e sul phonyl ani no
e (211 wﬁ« ool e gyl et s oy

83{3 H}l l(iﬂ-mW»-mmwmyhy+i>rppm¢ai’bmxalhﬂmﬂyé¢hyl-4-dﬁﬁ-
- me (6] ran

8-{4- [4y(224réﬁ%3§ ﬂgnw é?%?%ﬁ%&%yl] but yl sul phonyl } -

_3- et hy 82 XA =2 Wﬁhomnemhknbypmeraz inyl]-propoxycarbonyl}-
o et o sptopien o

oo L T s e A e ael Lo T oL PR BT LT DRy L-2-

-4-OXO-Zﬂ§Kﬂpﬁ Yidhrbdieyrppy+méthyl—-4-oxo-2~phenyl-4H-1-benzopyran,

8-{3- [ 4- (= (2L LRV PRI diegp e RFE 721 D8k baPh 20 £ L OBPY A Fpamoy1 } ~3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3-{2-(2-methoxyphenoxy)—-ethylamino]-propylcarbamoyl}-3~
-methy1-4—oxo¥2-phehyl-4H—1—benzopyran,
8-[3~(4~-phenyl-l-piperazinyl)-propylcarbamoyl]~-3-methyl~4-oxo-2-
-phenyl-4H-1~benzopyran,
8~{N~-methyl-2~[4~(2-methoxyphenyl)~1-piperazinyl]- .
-ethylcarbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1;hydroxy-2—[4-(2—methoXyphenyl)—1¥piperazinyl]—ethyl}-3-
-methyl-4~-oxo-2-phenyl-4H-1-benzopyran,

. 8-{1-hydroxy-2-[4-(2-methylphenyl)-1-piperazinyl]-ethyl}-3-
-methyl-4-oxo-2~phenyl-4H-1-benzopyran,
8-{1-hydroxy-2-[4-(2-ethoxyphenyl)-1~-piperazinyl]-ethyl}-3-

- =methyl-4-oxo-2-phenyl-4H~l-benzopyran, '
8-{1-hydroxy-3~-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1~-hydroxy-4-[4-(2-methoxyphenyl)-l1-piperazinyl]-butyl}-3-
-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
8-{1-ethoxy-2—[4-(2¥methoxypheny1)-1-piperaziny1]—ethyl}-3-
-methyl-4-oxo-2-phenyl-4H-l-benzopyran,

. 8-{N-methy1¥2-[4ﬁ(2~methoxypheny1)—1-piperaziny1]-
-ethylaminomethyl}-3-methyl—4éoxo-2-pheny1-4H-1-benzopyran,
8-{N-acetyl-2-{4-(2-methoxyphenyl)-1-piperazinyl]-
-ethylaminomethyl}—3—methyl-4-oxo-2—pheny1-4H- 1-benzopyran,
8-[{4- (z-methoxyphenyl)-1-p1peraz1nylacetam1domethy1]-3-methy1 4-

N g W




-2, 3-di hydr o- 4- oxo- 4H 1- benzopyr an,

8-{3-[4-(2-met hoxyphenyl) - 1- pi perazi nyl ] - propyl car barmoyl } -

REPLACEMENT &

NEET

- 4- 0x0- 4H 1- benzopyran, 8-{3-[4- (2-nethoxyphenyl) -1-piperazgi fyT]
- propyl car banoyl }- - 6-br ono- 3- net hyl - 4- oxo- 2- phenyl - 4H 1- benZ
8-{3-[ 4- (2- met hoxyphenyl ) - 1- pi per azi nyt3&3st opy! car banoyl } -

- 6- met hoxy- 3- net | - 4H 1- benzopyran, 8-{3-[4-

OWYT8% aug 197

(2- net hoxyrﬂ?&%ﬁ’?glémbfzggaﬁ) §$¥°P}S¥%yl car banoyl } -

- 6- hydr oxy8-3tNratdiyhy Y10 D4 2 ¢ preeyhoXybHehelyopyp ferazinyl] -

U3t . i et T TR AOBE T P RELREL N PR

- 1- p|peraﬁTﬂQT[4TK2mm¢th@¥Emh@m¥1) 1—p1peraz1nyl]-ethoxymethyl}-s-

SRR SeeneapysaReny )

éB{gEEZyLZrégﬁox Een g-gﬂgﬂ%£rggfﬂ_? opy carbannw
- 6- am no- 2R T2 yﬁ %ﬁ?xﬁﬂgﬂy? g@%ﬁ?& QP¥¥N?£hy1} -3-methyl-4-

(623 met hoxmﬁf%-) héﬁl@]&'p‘maﬂﬁdhhp ﬁl&/ll mﬁmdnhde
- t - OXO0O- enzopyr an,
(2- ot hoy SRS T (Lome SRR ERyLY er PIReER Ly TetnyitRibnatny1)-3-

- 6- et hyl antmeklgy het+gxe 42 cpiely hhélyl -Kéhdomarmmpyr an,
8-{3-[4-(

o ot b e TPy ot RERST PEL M ot LAY X ORF RN iy metny 1 -

8- {3-[ 4- (zm%agfbffequ-szlwpﬁlaﬁwqenwmm@ar barmyl}
- 7- met hoxyg-3¢ ety zdm@masz 1y4itgt m
op

3 ot ﬁyfzf@%‘*ﬁ s @ﬁ%ﬁaé 2

| car banoyl }*-
R: penzopyr an,

20V - ethylsulphonylmethyl}-

8-{3-[4- (ZB‘FH*\D%V&WU)GI?LYPEWB)Z+1Wﬂ>ip¢ll‘wm}€m-b@twiémno} ~3-methyl-

-2-(4-b I
8- {g [4e?§qly oxydﬁhQVf? @Mp}3%§§2|
- 3- met hy| -8= ko 2= (2 Methonyyiperny ) ¥

(2- met hoxynfesyd 2 =gk wMénz&ﬁmﬁcar banoy! } -
-2, 3- dlnethyl 4- 0x0-4H-"1- benzopyr an,

benzopyr an,
ég#%nbropylcarbannyl}

pipdrazimpblrpropBldBind} -3-methyl-

={4-[4~ (2—methoxyphenyl)-1-p1pera21nyl]—butylamlno} 3-methyl-

~-4-oxo~-2-phenyl-4H-1-benzopyran,

8~-{N-methyl-3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylamino}-

-3-methyl-4-oxo-2-phenyl-4H~1-benzopyran,

'8-{N-acetYl—3-[4-(z-methoxyphenyl)-1-piperazinyl]-propylamino}-

-3-methy1-4—oxo-2-phenyl—4H-1—benzopyran,

8-{3~-{4-(2-methoxyphenyl)~1-piperazinyl]-propionamido}-3-methyl-

=4-oxo-2-phenyl-4H~1~benzopyran,

8-{2-[4-(2-methoxyphenyl)-l-piperazinyl]j-ethylureido}-3-methyl-

-4—oxo-2-pheny1-4H¥1-benzopyran,
8-{2-[4—(z-methoxyphenyl)41-piperazinyl]-ethoxy}—3-methyl-
© —4-o0xo0-2~-phenyl—-4H-1-benzopyran,
8-{3-[4-(2-methoxyphenyl)—l—piperazinyl]-propoxy}-3-methyl—
~-4-oxo-2-phenyl-4H-1-benzopyran,
8—{4-[4-(2-methoxyphenyl)-1-piperaziny1]-butoxy}-3-methyl—
-4-oxo-2-phenyl-4H~-1-benzopyran,

8-{5-[4-(2-methoxyphenyl) - 1-p1pera21ny1]-pentyloxy} 3-methyl-

-—4-oxo-2-phenyl-4H-l-benzopyran,
8-{3-[4-(2-methoxyphenyl)~1-oxo-l-piperazinyl]-propoxy}-3-
—methy1-4—oxo—2-pheny1-4H— -benzopyran,

8-{2-[2-(2, 6-d1methoxyphenoxy)—ethylamlno]-ethoxy} 3-methy1-4—

-—oxo—2-pheny1-4H-1-benzopyran,



<

-187- 8-{3-[4-(2-met hoxyphenyl) - 1- pi per azi nyl ] - pr opyl car § g
-2-(t-butyl)-3-nethyl -4-oxo-4H 1- benzopyr an, Rﬂ?ﬁ}@f NT SHEET

8-{3-[4-(2-met hoxyphenyl ) - 1- pi perazi nyl ] - pr opyl car banoyl }- - 1
- 2-cycl ohexyl - 3- net hyl - 4- oxo- 4H 1- benzo yran, G 4 AUG V97
8-{3-[4- (2 nethoxyphenyl) 1- plpera2|nyF propylcarbanDyI}-

-2-(2- fur 0- - - -3~
6 (5 Lo (BRI AT (A e RoRE R < -pinsraginLl -propoxy}=3-

- 3- nethyl-&e&hgl&Akbxeﬁgkthnylbaﬁan@benzopyran,
g 13141 éhg‘r:}t RBNGILY c))cgrﬁli’x'gg:yljz' 1001 e ¥y A B HEhio} -3 -methyl-
( E) - 8- { 3- F4-pxomet-pbepyiedii-L-bepizopyxamy| | - pr opyl car banoyl } -

- 3- et hyl g4-9xq+ 2'(221::% B&gfbhiﬁ‘ib@. A inyl - Leulohonyl )3
8-{3-[4-(2- nethoxyp enyl) n&pera2|n¥f pro&ﬁ%x%wgﬁﬁ?%}su phonyl}-3

- 3- net hy| ~RethydadmPrenemphe! NZORYFRAR an,

82{ ?4[4 E%—r{at WBWWQHMM1 bmﬁmiarm&ulphamoyl}—z.-

- me enzopyran

B (5 4 ( PR Aty PR G RS RAR D o

éZ{g4[ZI?gfdﬁhan$hy132wdﬂhxnﬂmathmﬁyphbnyitamnpxperazigﬁli;

_met hanesul) p éhyl a%ﬂ%o -3%%@(25‘&0 échﬁr ?i ejﬁ[? Eenzobyrzaor‘PYran’

8-{3-[ 4- (@M@Wﬂﬁi%(ﬁa@ﬁmﬂw@mhmmqmm-

-3{nEE2y22 nethof?%he pRjC et :?52|n {fﬁgzmﬁﬁfnzogyran,

iy
}mwﬂwmmﬂ rcar banoy

- 3- net hyl 4-.axq-2- -

8-{n|\l-ene%/hy -{?&ﬁf- ((;r lhnoxyp e% Zij?“gpel%?lam nycia]]rbropylcarbamoyl}-

- pr opy| car@ameihy13-4mesioyi2 ~pheny-1>-4firdmdenaepydaims opyr an,

7-{3-[4-(%zqﬁth&%Qh%@khbx%ﬂﬂd@%ﬁ%lhmﬂﬂpd¥d¥¥6§¥¥15ﬁﬁydﬁsa-methyl-
-4-oxo-2-phenyl-4H-1-benzopyran,
8—[3?(4—pheny1-1—piperidiny1)—propylcarbamoyl}—3—methy1-4-
-oxo-2-phenyl—-4H~-1-benzopyran,
8-[3-(4,4-diphenYl-1-piperidiny1)—propylcarbamoyl]—3-methy1—
*4—oxo-2-pheny1-4H?1-benzopyran,
8-{3—[44(4—fluofobenzoyl)-1-piperidiny1]-propyl-carbamoyl}-3-
-methyl-4-oxo-2-phenyl-4H~-1~benzopyran, -
8~{3-[4~(2-oxo-1-benzimidazolinyl)-1~piperidinyl]-propyl-
-carbamoyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran, _
8-{3—[4-(2-pyrimidinyl)-1-piperaziny1]-propylcarbamoyl}-3-
-methy1—4-qxo—z-phehy1—4H-1—benzopyran,
8~{3~[{4~(2~-hydroxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methy1—4-oxo—z-phenyl-4H—1-benzopyran,
8-{4-[4-(2-methoxyphenyl)~l-piperazinyl]-butylcarbamoyl}-
-3-methyl-4-oxo-2-phenyl-4H-1~-benzopyran,
8-{3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propylsulphamoyl}-
-3-methy1-4-oxo-2—pheny1-4H—1—benzopyran;
_8-{3-[N-methyl42—(z—methoxyphenoxy)-ethylamino]-
—propylcarbamoyl}—3-mefhyl-4-oxo-2-phenyl-4H-1-benzopyran,

- 8={N-methyl-3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propionamido}-
=3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
. 8= {3 [4-(2-methoxyphenyl). 1-p1pera21nyl]-propylcarbamoyl}-

A A T



s

- 2-benzoyl - 3- et.hyl - benzo[ b] f ur an, Yar ME
8- {'3-[ 4- ( 2- met hoxyphenyl ) - 1- pi per azi nyl | - pr opyl car banoy! } - ijiAC {ENT SHEET

- 2- (4- bi phenyl yl) - 3- et hyl - 4- oxo- 4H 1- benzopyr an, o
8-{3-[4-(2-nmet hoxyphenyl ) - 1- pi perazi nyl ] - propyl car banoyl } - C 4 AUG 1997
- 3-net hyl - 4- oxo 2- (3 pyridyl) - 4H—1 ben} Byran

8-{3-[4-(2: t I b I
-3{ne£hyf OX °§kpihﬂ? benzo 3&%% Propylcarbamoyl }-
8-{3-[4- (8~ ﬁarmyaaﬁrmwmwmaphmlpemmamm]-

- propyl caL =4t 1P-lle-’2>"ﬁ -3l gine’?x Y1<4pL1dbe
8-{3-[ 4- (Zgﬁgpﬁg%?% eny 1 plper Z|nyl]cbro | car banoyl } nzonﬁ%?'
- 6- acet ox$=$2mé ﬁethoxycarbonylmethyl}—

(R S)-8- {33[-ﬁe£aylxeuhwlze4w Jlmpqr%dw;ﬂyrampyl car banoyl } -

-2, 3-di hydrq-4-h
5 15 [ | S RA TR AR B T AR P e phanoy 1} -
éz{g4[in}nephemnyl-a—m&bhw-phenyi«@ﬁéﬁ4hamzqmwmmm

-2-(4-ace ylan1nop e%%%%hg% fﬁsﬁﬁﬁtg% yrgﬁ&gég9¥%hnyl)-

8-{3-[4- (21mp@xysn@m1rprmme@ymnl}m3o@ﬁtéwrlmmq-z-phenyl-
- 2- (4- hydrayypbganzbp qpthyl 4H 1- benzopyr an,

A o AR -

72{ 3h[ 4- I( anr&blmwphemﬂo)%puwmm4ba@rﬁWmaf banoyl } -
- 2- pheny

8- {N—neth;l §i?4Q %ﬁbﬁﬁ%QVBﬁgmﬁqy{QTiﬁaéggfqﬁhﬁyH%qﬁﬁaoxylmlno—methyl}-
sul f anoy| F33mesthiyyli-44-oxsco-22-pitenyil ~4i+1-Henzopypaan, and

Suf?ggg;r}léﬁLh&ﬁ%ﬁx%Eﬁgﬁﬁ%ﬁgﬁgﬁﬁ%u%ﬂﬁ¥ﬂﬁéﬁéopy #@fﬁﬂln prodrug,

enantlonerPYORN dadre-methylng 1R¥o—zmphenyl-4H—1-benzopyran,
E-8-<2~{2~[4~ (z-methoxyphenyl) l-piperazinyl]-ethylcarbamoyl}-
-ethenyl>-3-methyl-4-oxo-2-phenyl-4H-~-1-benzopyran,
8-{4-[4~(2-methoxyphenyl)-l-piperazinyl]~butylsulphinyl}-
-3-methyl~4-oxo-2~phenyl-4H-1-benzopyran,
8-{3-[3~(2-methoxyphenoxy) -propylamino]-propylcarbamoyl}-
-3-methyl-4-oxo—-2-phenyl-4H-1~benzopyran, ,
8-{3-~[2-(2-methylthiophenoxy)-ethylamino]-propylcarbamoyl}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

_ 8-{3-[2-(2,6~dimethoxyphenoxy)-ethylamino]-propylcarbamoyl}-
-3-methy1—4-oxo-2-phenyl-4H—1-benzopyran,
8—{34[4—(5-chloro42-methoxypheny1)-l-piperazinyl]-propyl-
carbamoyl}-3-methyl~4-oxo-2-phenyl-4H-1-benzopyran,
(E)-8-{4~[4~(2-methoxyphenyl)~1-piperazinyl]-i-butenyl}-
-3-methyl—4—oxo42-phenyl—4H-1—benzopyran,
(E)~-8-<2-{2~[4~(2-methoxyphenyl) -1-piperazinyl]-ethoxycarbonyl}-
—etheny1>f3-méthyl44~oxo—2-phenyl—4H-1-benzopyran
'8—{2—[4-(2-methoxthenyl)-1-piperazinyl]-ethylcarbamoylmethyl}-
-4-oxo-2-phenyl-4H-1-benzopyran,

Ny Bé{N-acetyl-s—[44(2-methoxyphenyl)—1-piperaziny1]-
—propylcarbamoyl}-3-methyl~4-oxo~2-phenyl-4H-1-benzopyran,
8-{2-[4~(2-methoxyphenyl)-l-piperazinyl]-ethylsulphonylamino}-
-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,

8-{3-[4- (2-methoxyphenyl)-1-p1pera21nyl]-propylthlocarbamoyl}-
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acceptabl e diluent or carrier.

acceptabl e salt of such a conpound,illé%kﬁxture wi th a pphafrmaceutically

phar maceutical |y acceptable salt of such a conmpound. 10.'B&Phﬂ65MgN1é§E§$

conposition conpri si ng a conpound according to any pYyegeding claim
a prodrug, enantioner, diastereoisonmer, N-oxide or pharmageut iocalplig 1997

or

-3-methyl—4-oxo-z-phenyl-4H-1-benzopyran,
8-{4-[4~ (2-methoxypheny1)—1-p1pera21ny1]—butylsulphonyl}-
-3—methy1—4-oxo-2—pheny1-4H- -benzopyran,

g~ {3-[4~- (2-methoxypheny1)—1-p1pera21ny1]-propylcarbamoyl}-

-3-hydroxymethyl-4-~oxo-2-phenyl-4H-1-benzopyran,
'8={3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-4-ox0-2-phenyl-4H-1-benzopyran,
8-{3~[4-(2-methoxyphenyl) - 1-piperaziny1]—propylcarbamoyl}-
-2, 3-d1hydro—4—oxo—4H—1-benzopyran,'

8-{3-[4~- (2-methoxypheny1)-1-p1peraz1ny1]-propylcarbamoyl}—
-4-oxo~4H~-1-benzopyran,
8—{3—[4-(z-methquphéﬁyl)-1-piperaziny1]—propylcarbamoyl}-
—6—bromo-3-meth§1~4-oxo-z-pheny1-4H-1—benzopyran,
8—{3-[4-(2¥methoxyphényl)-1-pipéraziny1]-propylcarbamoyl}-
-6-methoxy-3-methyl-4-oxo-2-phenyl~-4H-l1-benzopyran,
8~{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
--6-hydroxy—3—methy1 4-oxo-2-phenyl-4H-1~-benzopyran,
8-{3-[4~- (2-methoxypheny1)-1-p1peraz1ny1]-propylcarbamoyl}-
-3 6-d1methy1—4-oxo- -phenyl-4H- -benzopyran,
8~{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-3-methyl-6-nitro-4-oxo-2-phenyl-4H-1-benzopyran,
8-{3-[4-(Zemethoxyphenyl)-1-piperazinyl]—propylcarbamoyl}-
--6-aminoé3-methyl-4-oxo-2-pheny1-4H—1-benzopyran,
8-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propylcarbamoyl}-
~-6-acetamido-3-methyl-4-oxo~2-phenyl-4H-1-benzopyran,
8—{3—[4-(2—methoxtheny1)-1-pipéraziny1]-propylcarbamoyl}-
-6-ethylamino-3-methy144foxo-z-pheny1-4H—1—benzopyran,
Sf{s-[4-(2-methoxyphenY1)—l—piperazinyl]-propylcarbamoyl}-
-6~dimethylamino-3-methyl-~4-oxo-2-phenyl-4H~1-benzopyran, -
8-{3-[4- (2—methoxyphenyl)-1-piperaziny1]-propylcarbamoyl}-
-7-methoxy- -methy1-4-oxo— -phenyl 4H-l1-benzopyran,
8-{3-[4- (2—methoxyphenyl)-1—p1pera21nyl]-propylcarbamoyl}-

-3—methyl 4-ox0—-2- (4ftr1f1uoromethylpheny1)—4H-1-benzopyran,

_8-{3—[4-(z#methoxyphenyl)—1-piperaziny1]-propylcarbamoyl}—
—2-(4-benzoylpheny1)-3—methyl—4eoxo-4H-1-benzopyran,
_8-{3f[4—(Z-methoxyphenyl)-1-piperaziny1]-propylcarbamoyl}-
-3-methyl-4-oxo~-2- (4-phenoxypheny1)-4H— -benzopyran,

| 8~-{3-[4- (2-methoxyphenyl) l-plpera21ny1]-propylcarbamoyl}—
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-2, 3-d1methy1- -oxo~-4H-l-benzopyran,
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8-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2-(t-butyl)-3-methyl-4-oxo-4H-1-benzopyran,
8-{3-[4- (2-methoxyphenyl) -1-piperazinyl]-propylcarbamoyl} -
~2~cyclohexy1-3-methyl- -oxo—-4H-1~benzopyran,
8-{3~-[4-(2-methoxyphenyl) 1-p1pera21ny1]—propylcarbamoyl}-
~2-(2-furyl)~3-methyl-4-oxo~4H-1-benzopyran,
8-{3-[4—(2—méthoXypheny1)-1-piperaziny1]-propylcarbamoyl}-
;3—methyl¥4-6xo-2-thieny1-4H-1-benzopyran,
8-{3~[4~(2-methoxypheny1)-1-piperazihyl]-propylcarbamoyl}-
-4-oxo-2-phenyl-4H-1-benzothiopyran,
(E)-8-{3-[4-(2?methoxypheny1)-l-piperazinyl]-propylcarbamoyl}-
-3-methyl~4-oxo<32- (2-styryl) -4H-1-benzopyran,
8-{3-[4-(2—meth6xyphenyl)—1-piperazinyl]-propylcarbamoyl}-
-3-méthyl—é—(4—methYIpheny1)—4—oxo-4H-1—benzopyran,
8—{3-[4—(24methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-
-2-(4-methoxypheny1)—3—méthYl—4-oxo-4H-1-benzopyran,
8f{3—[4-(24meth0xyphenyl)—1-piperaziny1]-propylcarbamoyl}-
-2-(4~fluorophenyl)-3-methyl-4-oxo-4H-1~benzopyran,
8-{3-{4-(2-methoxyphenyl)-1-piperazinyl]-propylcarbamoyl}-6-
-methanesulphonylémino—3-methy1-4-oxoéz-phenyl—4H-1-benzopyran,
8-{3—[4-(z—méthoxyphenyl)-1—piperazinyl]-propylcarbamoyl}-
-3-methy1—2—(44nitropheny1)-4-oxo-4H-1—benzopyran,
_ 8-{3-[4-(z-methOXthehyl)-i-piperazinyl]-propylcarbamoyl}—s—
- ~diethoxyphosphonyloxy-3-methyl-4-oxo~2-phenyl-4H-1-benzopyran,
8—{3—[4-(2-methoxyphenyl)~1fpiperazinyl]-propylcarbamoyl}-
-3-methyl-4-oxo~-2-trifluoromethyl-4H~1-benzopyran,
8*{N—methyl—3-[4—(2-methoxyphenyl)—1-piperaziny1]-
,'—propylcarbamoyl}—3—methy1—4-oxo-z—pheny1-4H—1-benzopyran,
-7—{34[4-(2-methoxyphenyl)-1#piperaziny1]—propylcarbamoyl}-
-2-benzoyl~3-ethyl-benzo[b]furan,
8-{3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propylcarbamoyl}-
-2-(4-biphenylyl)-3-methy1¥4-oxo-4H—1-benzopyran,
8-{3—[4-(2—methoxyphenyl)—1-piperazinyl]—propylcarbamoyl}-
'-3-methyl-4-oxd-2—(34pyridyl)-4H-1-benzopyran,
8-{3-[4-(2—acetoxyphényl)-l—piperazinYIJ—propylcarbamoyl}-
. =3-methyl-4-oxo-2-phenyl-4H-1-benzopyran,
:8-{3f[44(2—methylaminocérbonyldxyphenyl)-1-piperazinyl]—
.-—propylcarbamdyl}-3~methy1-4-oxo—2-phenyl-4H- l-benzopyran,
8- {3 [4-(2-methoxypheny1)—1—p1pera21ny1]-propylcarbamoyl}-.
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-6-acetoxy-3-methyl444026-2#pheny1—4H—1-benzop?f§n,
(R,8)-8-{3-[4- (2-methoxyphenyl) -1-piperazinyl) -propylcarbamoyl}-
-2,3-dihydro-4-hydroxy-4H-1-benzopyran,

8-{3-[4- (2-methoxyphenyl) -1-piperazinyl] -propylcarbamoyl}-
—2—(4-aminophenyl)-3-methyl~4-oxo-4H—1-benzopyran,
8—{3—[4—(2-methoxypheny1)-1Fpiperaziny1]—propylcarbamoyl}-
-2-(4- acetylamlnophenyl) -3-methyl-4H-1-benzopyran,

-8-{3-[4- (2-methoxyphenyl) -1-piperazinyl] -propylcarbamoyl}-
-2-(4- hydroxyphenyl) -3-methyl-4H-1-benzopyran,

8-{3~ [4- (2-methoxyphenyl) l-plpera21nyl]—propylcarbamoyl}—
-2-phenyl-4,N1,N4-trioxo-4H-1-benzothiopyran,

7-{3-[4-(2- methoxyphenyl) -1- plpera21nyl] -propylcarbamoyl} -
-2-phenyl-benzbd [b] furan,

8- {N-methyl-3-[4- (2-methoxyphenyl) -1-piperazinyl] -propyl-
sulfamoyl}-3-methyl-4—oxb-2-phenyl-4H-1-benzopyran, and

8- {N-methyl-4- [4- (2-methoxyphenyl) -1-piperazinyl] -butyl-
“sulfamoyl}-3-methyl-4-oxo-2-phenyl-4H-1-benzopyran;

-or a’ pfodrug, 'enantiomer, diastereoisomer, N-oxide or
pharmaceutically acceptable salt of such a compound.

10. A pharmaceutical composition comprising a  compound
according to any préceding' claim, or a prodrug, enantiomer,
diastereoisomer, N-oxide or pharmaceutically acceptable salt of
such a compound, in admlxture with a pharmaceutlcally acceptable
diluent or carrier.
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