GB 2 091 %él 4 SPECI FI CATI ON 6- Substituted 6H D benzo[b, d] Pyran .
Derivativ and Process for their Preparation The present_ invention relat es

to new 6-substituted 6H di benzo[ b, dl pyran derivatives, to a ptocess for
thewwwmﬂmmmwﬂmg

them The 5 conpounds of this invention have the general formula (1)
5 [err|SPEOEIGATION err] represents a) cyano; b) a carboxy or esterifled
car boxW—gvmpltﬂd:w-[nshmp[!@]mQomaﬁmhnéi’rdauldndhﬂb?nbmﬂgl t he sarre or

dif ferent, dro unsubst R. ,
taLke n thrQ a{} %f)&ﬁﬁlig ‘t&& '"f‘g??ﬁ“ ¢
het erg4m b,g,,dgbm,s,,g tgoqm, the SenaiaPlofth ur ete oatom chosen fragn
oxygen, sul phur and nitrogen, and optronally substltuted by [err] al kyl or
phenyl; d) [err] 15 wherein each of [err®s ang, Rd. being the sane or .
different, is hydrogen or [err] alKkyl :—:“?._ ed or 15 substituted by
[err] wherein [err] and [err] are % def difagve, or [err] and [err]

taken together with the nitrogen ggé 0 WaCh they are linked, forma

het erocyclic ring, optionally ®&gr further het er oat orrmchosen from

20 oxygen, nitrogen and sul phur, agml-optjefally substituted by [err] al kyl

or phenyl; e) a saturated or 20 unsa u.ted 5- or 6- nenbered

het erocyclic ring, bound to the al kyl Feodf*tv o the benzopyrane system

t hr ougr\‘[(@e SR bon-carbon |inkage, and containing at |east a ni tF]ogen atom

and o) Sy 68ky xygen, sul phur and

ni tr.ogen, \?ha!’e%ﬁs?ﬁgl&?in'aﬁﬂsaggﬁ’tr tu%ggaﬁgggoptr fglr:rogpjc?/) substituted by [err]

al kyl or phenyl; 25 R i s hydrogen; [®&droxy or am no;

25 n is zero. 1, 2 or 3; R2 represents Kydrogen'; [err] alkyl optionally

substituted by hydroxy or by a -0co- cN. C al kyl group; or an optionally

substituted phenyl group; each of [err] d[err], which may be the sanme or

different, is selected froma") 30 hydrog@n; hal ogen; hal.o-[err]alkyl; or

[ errjo ahrleyém eqehiobRaint 1, deing thelsarne dr differat]isioydrdgen orunbubatituted €,-C} slkyl, opr [ €OT |
R, and ?Ib' taken together with the nitrogen at;om tc;r which they ar;i wm a heteror:t\’n;l;;’:t i;ng'lluq @B 2

091 721“"”"31a y ¢ cipqaern from pxyger; s ¥ ER9eR AN naigR, ,

wher ei rF“Fﬂ'r"ft]’d?:égmﬁ‘%'r ‘Fféwaﬁmal kyl or [err] al kenyl:; and the

pharnmaceutically or veterinarily acceptablg salts thereof. The invention

al so includes within its scope all the pggsible I'somers, stereoisoners and

optical isonmers and their mxtures, of®N he netabolites and the netabolic

precursors or bl oprecursors of the 5 conﬁhunds of formula (I).

5 The al kyl and al kenyl groups may be branBhed or straij ght chain groups. A

hal oge NwiRdr&ibich oPR Sdna R DkiNg iﬂets%b Bﬁam&tﬂtqs hydFogeh of ata.'a&yr uﬁsdbertbﬂed at kyl 15
group |§irbart&ﬁ‘eebably rrefhy ethyl, propyl, i1sopropyl, butyl, sec-butyl or

tert-butyl, preferably net hyI or et hyl . 10 A hal o- [err] al kyl group is
preferably a trlhalo-[err]alkyl group, p/{?f-erably trifluoronethyl. 10 A
[err] al kenyl group Is preferably vi ”L allyl, preferably allyl. Wen R

and Rb and/or [err] and [err] taken tog her with the nitrogen atomto
which they are linked, forma heterocycli®,ring, this rray be for exanple an

unsat urat ed, 5 or 6 rrerrber ed het er om)noc cI ic ring, . pyrrole,
yr azol yhere ‘ fe "E E%%’ !'Itht!““ rogen %32'3}1? waich
1 4- wﬁ} 1? ! hherdl m.‘.’t §ilillieda s
.,u’i o BL M b fand R4 brﬁ&‘p orto'thdlberzdbyaHe’ P Shol he.

e N N &yEred Rdugh & aé?bt?rﬁéa%onﬁl G raau Bor]?ammg at least a nitrogen atom and, optionally, a
further heteroatom chosen from oxygen, sulphur and nitrogen, which ring is unsubstituted or optionally
substituted by C,—C, alkyl or phenyi;
25 R is hydrogen; hydroxy or amino; o ' 25
niszero, 1,2 or3;
R, represents hydrogen; C,—C, alkyl optionally substituted by hydroxy or by a —0C0O—C,—C,
alky! group; or an optionally substituted phenyi group;
each of Ry, R,, Rs, Rg, R; and Rg, which may be the same or different, is selected from a'’)
30 hydrogen; halogen; halo-C,—C, alkyl; or C,—C, alkyl optionally substituted by amino; b’’} amino; 30
nitro; or

R,
—NHCON
Ry,



may\;,be fer exanple a group chosen from CHerr]-, -CH OH 20 y 5&

[err : 200—|[err] [err] O—|[err
e preferably lt |§'chosen fr-om[err] 25 - .
[errd_ ™ 25 OH V\V‘lenG§62|0}31|‘Ez1ar13

esteri¥fed carboxy group it Is preferably the group [err] wherein [err] |s

[err] \iagrefiH) ahdh, are s efiNed aBGR ') TEGRL \virébin AL iR h, d, € erg] alkyl
opt i onaikbe;s',u %H&?ﬂkl "huaﬂebzhbhn(( arveifri &y cZ?&a ' ﬂ)t‘ﬁre o ({'_d h"qf'% éﬂ_éa'r e as

d e\j_,n ed : abThednvention also includes within its scope all the possible isomers, stereoisomers arndlodticéir | - 51

' isomers and their rmxtures. and the metaboiites ‘and the metabolic precursors or bioprecursors ofthe GB 2 o

hen roup, ‘the phenyl rin§
Jrupe:

(r)rgl :gf:l?f) lﬁg al %gnts ba‘%‘%lf# 0 gtth 8 chlorine, hydrox
) y r:g& Iori eor y y
and net hoxﬂc, Eiﬁ &FJ Eﬂ I%%Hp%l%bﬁﬁ%gpb lofrenduty, Of the

_corrpourpeweramy.i-.ah I-ah(LI) |ncI u e those anic acid, e.g.
hydri@chl orA talaCi-E-Coslkys grioyihie bieterabty ﬂﬁhm-cw—cpalm gRUE prifeatCirifioréméthyd. - 10
citric, ta?«Fa-rCcﬂlkennlIgMP‘mfmUYvinﬁnwm mpfefablmllvlc or nethanesul phoni e

o e ST SR R e o

aI um Nighalle m : ate or .
-- %&’E i A mdqzmo"@ﬂ o ?m*sr . mfrgﬁ.ﬁ%‘m S

IySI ne,orihr orfrghlirdWAEN n 18 bfHerthBPzerd) t

- N-benzyl-[err]- phenet hyl am ne, NN - d| benzyl et hyI -enedi am ne,
'dehydr oabi et yl ami ne, "N-et hyl - pl per |-d(%—d| et hanol am ne,

N- net hyl - gl ucam ne, or tris-hydroxyngthyl- 10 ami nonet hane' _
10 Preferred conpounds. of the inventi'on are conpounds -of formula (1) :
wher ei may&ma}ngmpohyQﬁ%ﬁ_ocHzam no: Rl is a free carboxy. group or an
esterified carboxy group of formula -COOR[err], wherein [err] is (af[err])
[err] alkyl, unsubstituted or subst +Git-ed by a group [err] wherein R. and
Ro are as- defined above, or by a group, --(OOO)[err]---Py, wherein X Is zero
or 1 and Py represents a pyridyl group, or (b[err]) an unsubstituted or

| - or ethyl- substituted pypergyyleqgroup: or Rl is -N Rb 20 V\/nere'ha
[er and [err] are as defined above, qr
20 [err] wherein [err] and [err] are aOHdef | ned above: "R2is hydr.ogen, -
met hyl ; -hydroxynmet hyl or unsubstiju nyl; each of [err] and [err] is,
[ ndependent-l y, hydrogen, chl Ol‘l—gh Tfe‘ﬂb_elﬁle * trifl uor onet hyl, [err] al kyl,
nitro, amno or a group 25 [err.]_oM}e.rcﬁ #err] is hydrogen or [err] alkyl
25 each of [err] .and [err] s, Indepqndently, hydr ogen, "hal ogen; nitro, -
'am no; R - NHCO\I '

—CHy—CH—CH—;
T

. _ _ _ 'OH
_ ' preferably itis chosen from —CH, —CH,——CH, —CH,—CH,—CH,
25 S  —CH—CH, - o 28

|
o o OH °
* When R, is an esterified carboxy 'group'it' is breférabiy the grorap —COOR,,, whereih h,, is

D'-gl; .

wherein '%n is __"Ydf.oéeﬁ- me'th-yl or etl'rvl; or Ry, i8 C,—C; alkyl obtiorrally ‘substituted by{a") .

30 wherein R, and R; are as defined aho{ce. o r. - . } o | 30

) (_b"' ) —@ | .. (c™) _°c°—© - Ol'-(d'" ) ‘NHCO—Q . . .



Rb wherein R and Rb are as. defined abov’é or a group [err] -wher.ein. ["\'err],_
is.as defJhed above; n is zero, 1 or 2; and the phar maceutlcally or

veterinarily acceptable salts thereof. 30 Parti cul arly referrs
aﬂ]ﬁﬁuﬂ .fBQ.R

~conpdunds of the invention are the conpounds of formila”

i s hydrogen, hydroxy or amno RL'is [err] 4.

GB 2 091 72AlmerfR, reprébeith & bbistitutel phenyFdishpl @ié bl]»enarragmydeiumdteabomblyby
COO(CI—Ik:e“r]n)oreﬂuoheﬁ t:l}loﬂﬂoeﬁyﬁtonymdlmtlibxmr 3 and. [err] and [err] are.as -

- defined abdthe phmaceyti t!rm rllymc mblmgwan compeunds ptfermula (B '“c'“d" eac h\'

of [err ]‘h°a'hf9" q "°"9°ﬁ H'ph‘ﬂ'ﬁj"fff"l%é"th ?fS?'P"h rret Tyl
hydr 0 ege@&l éﬁ siun alu g :t % 't::f é‘flg °:$' mo h rh al o
' ndepen &ﬁ&e bhdté; or W 59%135“\/ a /e 8fine llh\ﬂj yﬁﬁé/ tn A :
al koxy, pFHcSIHO dlb@l’iﬂ/ﬁﬁurﬁf N ﬁfzfll [i- thRdriihé) NEN Pﬁthﬁél&dﬁﬁmdefll ned above

10 n i s daeidmabidtylamina, N-atmll-niﬂsmdpb.aﬂqdmejamine.a\\-hvythulﬁglucammex mma—hvymamm-ab{ 0e

sal t 20t heiregtetha@peci f i-c. exanpl es of conpounds of the invention are the

" Yol | owi ng: Iﬁp{ege n Syu’lﬂ’PB@hi tier} H?P%W“Bﬁ'ﬁf‘ﬁgl‘a'ﬂ& wherein:

- et hoxy- d|

6H, 6- cywc

6H, 6- cyano- 2- n?tro & benzo| b, d] py dBagroup

gﬁ &f Og enf'ed «?a'F‘:on SO0 f&mﬁﬂ'—é@Oﬁi ',o,t\ﬁm& R-, Cﬂ py ran;

6H, 6- cyano- 2- net hoxy- di benzo[ b, d] pyran/RﬁH 6- cyano 1

10- di et hoxy- di benzo[ b, d] pyran; 20 s
6H, 6-1 ano- 8, 9, 10-tri met hoxy- di benzol'R, d] py n; o -

- 20 .6H, 6- cyano- 6- net hyl - di benzo[ b, d] pyr g
BH, 6- cyano- 6--net hyl - 2- chl or o- di benzo[ b, prran .
6H, 6- cy avheretnRyahd R afeas‘deﬂma“dmbdvebafbxo[gmud]-p@can—mml&rdyxinemuhq/ﬂ'y 1,1

O- di et entgsents b eyridy| duou} enibian U'Zii'bsﬂtuted Bteghyi-paprbyicsubstititod pyperidyi group; °_'
Otri meﬁn!?xy di benzo[ b, d] pyr n; _ .. 25 6H, 6- ( 1

- pi perazinyl)-di benzo[ b, d] pyran - 6H, 6- (
- pi perazinyl ) 2-chl oro-di benzo[ b, d] pyr apr BH, 6- (1

- pi perazi nyl-) - 2-fl uoro-di benzo[ b, d] py an; - 6H, 6- ( .

1- pi perazinyl)-2-nitro- di benzo[ b, d] pyran; 30 ' 6H 6-(1

- pi pera2| nyl.) - 2- met hoxy-.di benzo[ b, d] pyr &n; '

30 6 azin d t hoxy- di benzo[b d] pyran 6H, 6-( 1

-pip a2|h|’?§/°l"')Fp Rgﬁ"T’ Jf atjoﬁoxlf/ﬁgl benzo[ b, d] pyr an; ' : 20
6H, 6- et hoxycar bonyl - di benzo[b d] pyran ®J, 6- et hoxycar bonyl 1

= met hoxy- di benzo[ b, d] pyran; 35 /

6H, 6- et hoxycar bonyl - 2- hydr oxy- di ber@p, d] pyr an;

35 6H, 6- et hoxycar bonyl 2- chI or o- di benz , d] pyran; 6H

, 6-et ho%%,pfpry'hn .oro-dib zo[b d] pyran, * e
6 H, 6- et hoXygag mmﬁ‘bﬂ WlQ{r nsdbstititadiphenyl: each of R, R,andRgis,
6H, 6- et hmeu&md&&m}a etil'eﬁlbbﬂe, mm[xhod]aqawo,n-c.é&yl nltro, amino or a group

6H, @Et-hOR ey, bydrodendy QarCofityl:d] pyr an: 25
40 6H, 6- et hmye@n.b%reyﬁ ﬁe-ﬁmqep@detpﬂvdwéweﬁméﬂzwmm sy'inan '

-6H, 6- et hoxycar bonyl net hyl - 2- f | uor o- di berhzo[ b, dl pyr an;

6H, 6- et hoxycar bonyl net hyl - 2-ni tro-di be/rvz.d[ b, d] pyr an;
- : - - —NHCON

R

wherein R and R, are as, deﬁned above; or a group —O Ry, wherein Ryisas def'ned above;
 niszero, 1 or 2; and the pharmaceutically or veterinarily acceptable salts thereof.
30 " Particularly preferred compounds of the mventlon are the compounds of formula (l) wherem: - 30 _
R is hydrogen, hvdroxy oramino . o

R, is ) - .
' -COOH, 7cooc2H,5_. -coocH(cna)z..-'cooO-cus.
'g,°°‘¢.“z’a"°°°‘© " -coocHéG K
| | R o
..35.. . - | .. . - _ .—.CON" - | | - a5

.'.\; .

Rq



6H, 6% et hoxycadr bonyl net hyl - 2- ami no- di benzo[ b, d] pyran; 45 = - 5D
6H, 6- et hoxycar bonyl net hyl - 2- ‘et hoxy- di:benzo[ b, d] pyr an; T é%"
45 6H, 8- et hoxycar bonyI met hyl - 2- hydr oxy- di benzo[b d] pyran _
6H, 64gt hoxycar bonyl net hyl -1, .1 0-di net. hoxy di benzo[b d] Pgg2
6H, 6--et'hoxycar bonyl net hyT - g, I, J.U LIIIIBLIIU)\y drenre

6H, 6- et r - di benzo[b d] pyr an; 50

: 6H 6- etﬂ?ﬁﬁg‘r 8%% %Héﬂ % g B or o- di benzo[b d] pyran .

,50 6H, 6- et hoxycar bonyl reet hyl -6 rret |.-.2-f.1 uor o- gi Benzo[ b, d] pyr an;
6%/6- et hoxycar bonyl net hyl - 6- net hy)/— -nitro- di b n‘zo[b d] pyran; -
6H, 6- et hoxycar bonyl net hyI 6- WEHNK-Z argr no- enzo[b d} pyran 53 5
B 2.091 7212 B

6H, 6- et hoxycarbonyl net hyl - 6- met hyl RQ mat hoxy dlﬁnbenzo[b d] pyran;

6H, 6- etm%@@bwygmmhn rgﬁgﬁaﬁk ocal h droxy di benzo[b d] pyran;
G e S S
e rRang R epandent : S

. BH, 6- ('2 ’th e gkniterty| et hyl ) - 2- ey oo benzo{ @1"0%@2' “V§'°"V°—°‘- - 8
- 5 -6H, 6- 'g ks ﬂw-éﬂq&mn}’aralvglum&. cMorlnu.tbkmmyo, dyda&uaaq{y&oﬂl Q)LI’_é

. 6H, 6- (f oxy 'E’C?ﬁyl ethyl) - 6-net hyl -di benzo[ b, d] pyran; *

6H. 6- ( 2- di met hyl am noet hoxy- car bonyl ) - | benzo[ b, d] pyran;

6H; 6- ( 2- di met hyl ami noet hoxy- car bonyl.) 2% chl or odi benzo[ b, d] pyran; 10

6H, 6- (2- di net hyl'am noet hoxy- ca~iNHGON - 2- f | uor 0- di.benzo[ b, d] pyran; -

1.0 6H, 6-(2-di methyl am noet hoxy- car béqyl) 2-nitro-di-benzo[ b, d] pyran

6H, 6- (2- di met hyl am noet hoxy- car bonyl ) - Bs met hoxy- di benzo[ b, d] pyr an;

6H, 60 ( Wheteity, M@Mqﬁr}m‘ &ar bonyl ) - -2- hydr oxy- di benzo[ b, d] pyr an

6H, 6- ( 2- dinteidiy, h PRI ¥RE ¥ n yran; 10
~ 6H, 6- ( 2- diSpetificdxamplasefiche mﬁwwj, ,ﬁhb%ﬁgﬁéfﬁﬁ%mﬂp nzo[b d] pyran;
15 6H, 6- ( -FMengy 'bm[bndlnyhox - car bony :

%5 met h 'WPB% ynzaidlpyran; .
(2- d| ' .:Iuo@f %;[: PYeRiy| ) - 6- met hyl - d| benzo[b d] pyr an; 15

909,1 721 3 4

6H 6- ( 2- dlemst "Bﬂhyl) 6- et hyl - di benzo[ b, d] pyr an:
- 6H, 6- (2- dirBtdy f gnyl) 6- et hyI 2- hydr oxy- di benzo[ b, d] pyran
- 20 6H 6-cyano-1 10-d|methoxv-dibenzo[b d]pyra
6H & (2- dﬁ marsno-tmn -cman 0B} pyrarf- Met hyI 2- ani no- di benzo[ b, d] pyrgn
6H, 6- ( - Fhvhﬁibﬂ lpwan.bonyl met hyl ) - di benzo[ b, d] pyr an;

-6H 6- (3- . rtvyl) di benzo[ b, d] pyran;
- 6H, 6-(3- pkﬁb d
6H, 85 car bem s arﬂiﬁé- hyl28§ QJ: et

i - 6- met hyl - di benzo[ b, d]- pyran; s
r 25

6H, 6- car bkg-{ 6-pipeiakini)-dibenko] 9&197 @ ?‘g%an- T - 25

25 6H, 6- c8hl. Gﬂk-ylpﬁﬂnml)hydhlo&a-dlbérﬁﬂbd]pbﬂﬁ-z0[b d] pyran; - - - =

. 6H, 6- carb H ! P!?E'PH L%ﬂm-uibmiﬁldmmp[b d] pyr an;

. 6H, 4 carb " | - di benzo[ b, d] pyran .

6H, 6 car bé]-\(h ”: "" °12'"“H? benzo[b d] pyran; 30 - - 30

. '6H, 6- carbmxs-(ﬁp erazi )9"9 pyran B '

30" 6H 6- c&i%ﬂmmhbyﬂw-dibbﬁ BB QA -f VI ah? 6 car boxynet hyl -
hoxy- W%@chbboﬂypymmoxﬁhib&zem m,rret hyI 2-chl or o-di benzo[b d] pyran; '

'6H -car prbcznvf-zwﬂrngeuim:dm{ﬂbvrdr}.pyr an 35 : -

-6H, 6- car 1 ?'b?"v P'BWCH"!PeFPi lbyrd} g : 38
35 .6H 6' notfg P]BYTQ} pyr an;

6H, 6 car lmo(scam, g ,b 'benzo[bdl pyran

6H40- car EvkE-ambly _ L a0
_6H._§ c_artgbkgmb rbtiiwhldﬂﬁ/l-z-cﬂb bE'ILWﬁah . - S _ .

X ethoxvcarbonylmethyl-z-ﬂuoro-dlbenzo b,djpyran:
| 6H 6-ethoxycarbonylmethyl—2-mtro-dibenzo[tE d];{%n. L
45 6H 6-ethoxycarbonylmethyl—2-ammo-dibenzo[b dlpyran; e ' ' -
6H 6-ethoxvcarbonylmethyl-z-methoxy-dlbenzo[b dlpyran; ' - 45
. 6H,6-ethoxycarbonylmethyi-2-hydroxy-dibenzolb,dlpyran: e '
6H,B-ethoxycarbonylmethyl-1 »10-dimethoxy-dibenzo[b,dlpyran; - .
6H S-ethoxycarbonylmethyl-a 9,10-trimethoxy-dibenzo[b,d]pyran;
_ 56 6H,6-ethoxycarbonyimethyi- -6-methyl-dibenzo[b,d]pyran; I ' '
) .~ BH, 6-ethoxycarbonylmethyl-s-methyl-2-chlqro-d|benzo[b d]pyran; B B0
: 6H, 6—ethoxycarbonylmethyl-a-methyl-z-ﬂuoro-dibanzo[b dlpyran; 1 '
6M -B-ethoxycarbonyimethyl-6-methyl- -2-nitro-dibenzo[b,d]pyran;
6H, G-ethoxycarbonylmethyl-s-methyl-z-ammo-dibenzo[b d]pyra'n



O trimet hQusH

40 . . 6H, 6-car boxyrret hyl - 8- ni tr o- di benzo[bdl pyr an; :

40, 6H, 6- cﬁt{]aoxymet hyl - 8- met hoxy- di benzo[ b, d] pyr.an; 6H 6- car boxyrret hyI 1 1
0-"di net hoxy- di benzo[ b, d] pyran; 6H, 6- car boxynet hyl - !

O-triSyet hoxy- di benzo[ b, d] pyran; 6H. 6-carboxviethyl - 6— rretlﬂil Zonﬂieﬂ%bﬂb

dl pyran; 45 45 , _ \i_. -

~6H, 6- (2-car DAL hdthesvedi :
6H, 6- ( 2- car %%ﬁsﬁfamghw g.g':ﬂ%lmnﬁ%afﬁﬂim%ﬁﬁ"

6H, 6- ( 2- car isEeyetdthojcadofyiativadisiniudindloyrin:d] pyran; = ' - \,

6H, 6- ( 2- car buggenmcymmm&wmmw an; e
50 C

6H, 6- (Q car ; . yran:
noxy- SRy
M e

6H, 6- (2-car

- am no- ERisAldiféthRami -Béfb&ﬂi)-z-chlorodibenzo[b dlpyran; = :
- 6H, 6- zam no- mateh_(glrdurﬂetbwmnmnhxhenhm{ylmeﬂupwdmmzo[b dlpyran; o IR o
-6H, 6- am nom®H u-@mémﬂmooq!hm dy" tyo-gihenzels,dlpyran; :
6H, 6- am nom

viaie -dibenzo[b dlpyran, | S
6H, 6- ani no% ? %’fﬁﬂi gﬁj‘norret hyI N
Rpu b . Jtl'i’cﬂv-c LERL nzblb dipyran; 18

- 0- di ngg hoxy 4l
- Qﬂﬁ 8thakit-carbonyl)-8,9, 10-trimethoxy—dibenzo[b dlpyran;
6H, 6- ( 2- net rsﬂlaamdMemlkryheuanbmﬂam{y .6crhxtiylalibendn(b,dlpyran;
6H, 6- ( 3- rret GaﬁZrdmo vlupyb hq;v-bvhmp@-mwtbam[b «dlpyran;
on

o o :3%?2%: T @éﬂﬁ?’ﬁ -

- hydr oxy- 2- n, 6H 6-( 1

| -hydroxy 2- tgpig- (abmwl - drethyl)-BLrAatt BRIy r an; 65

6H, 6- (1 - hy(H{Béo;brbeft-OFrﬁediw-Q hlaro-dibenzd[b.dlpyrea:- et hoxy di benzo[b d] pyran

65 26 6H 6-carboxv-e-methyl-z-ﬂuoro-dlbenzo[b dlpyran; 25
GB 2 091 72PHQ3carboxeeww ' ]PVTBrt butyI ani no- et hyl)-1, 1

0- di met hoxy -3 —: “o' ran; -

- hydr oxy- 2- tggfd cambbxy. g,qgt

t he phar naceymt’e- xy.sQHGlﬂﬁﬁfhbﬂadib nyo[aajgﬁm‘.a Ie ‘salts thereof. The 30
conpounds ofst{m&rwxﬁﬂalﬁl-dtbamthtdlmu:ray be prepared by a process. conprisi ng:
5 a) r chich-canigp ermtuowfdihfeozo{hnlwr i) -

5 [err] Wne : ﬂ%m%‘hﬂ' henzelh PM'F"a hydroxy group; [err] Is
| hydrogg ) [ ~ca mﬁg"' ‘ 2%35 V'a?f optionally substituted phenyl g
N :

group & ,2_ ove, with an al kali- met aI
- cyani de. or "1 y|.Qme, aw.am,m[ pyf-@.rrrul aR10
HN 6H e-carboxymethyl—s-chloro-dubenzo[b d]eran, ' 10 Rb.wherein R and Rb

btnﬁu&b 'noxy di benzo[ b, d] pyran, and-

are as def i rdB-cdsoxemethyl-8ofhuormi-dibengoladlopamound of fornula (1), wherein n js -

itrguibenzpldlpyran} and [err] are as defined abov
4 r_an optionally 15 subst.itut ed

E?,f?i‘%.%;m "?E‘[m,q, d above; or. . 15 b)

erein Y is an' hal ogen ator‘q

R2 I's hydro i1

ﬁ—g Y
phenyl gr ougy @
reacting a th¥|£y'_

zer o; 4Perr] GHB-carboxyne
v
{A-ditlehzolb f\]ri
R 2 | sshydr c&w(z-wmnyl)tdﬁeﬁﬁ[ﬂ,cﬂwdn,a kyl or an optionally substituted

- phenyl grou;ﬁl-em(z-{ad:rm}-eﬂavmz nm}dima(laﬂpﬂaﬁ.l ned above. with an alkali netal

cyani de, - ” X erﬂ-mjl a (l), wherein n.is zero;

- [err] is. hy a"lﬂ’%’ I“GP&P l“ ’k or an 20 optionally - -
" subst |5t°ut ed ' -and R. are as defined so -
above; or C)BH’@ wy,ath&'pgfg n; Wherein [err] is hydroxy;

[err] is hydHEeminobinbe yran,
N 6H S-am|no-methyl-2-chloro-dibenzo[b,d]pyran
8H,8-aminomethyl-2-fluoro-dibenzo(b,dlpyran;

55 6H.8-aminomethyl-2-methoxy-dibenzalbdlpyran; . =~ = . = ' 5,5 _

6H,6-aminomethyi-2-hydroxy-dibenzolb,d]pyran; .
8H,8-aminomethyl-1,10-dimethoxy-dibenzo[b,d]pyran;
6H,6-aminomethyl-8,9, 10-trimethoxy-dibenzo(b,dlpyran;
6H,6-(2-methylamino-ethyl)-dibenzolb,dlpyran; -

60 6H,6-{3-methylamino-propyl)-dibenzo[b,dlpyran; . - S 60

6H,6-{3-methylamino-propyl)-1 -methoxy-dibenzo[b d]pvran, .
6H,8-(4-piperidinyl}-dibenzo[b,dlpyran; .
6H,6-(1-hydroxy-2-tert-butylamino-ethyl )-dibenzo[b d]pyran. :
_ 6H,6-{ 1-hydroxy-2-tert-butylamino-ethyl)-2-chloro-dibenzolb,dlpyran: T :
65 6H 6-(1-hydroxy-z-tert-butylammo-ethyl)-z-methoxy-dibenzo[b d]pyran. _ ' : 65



- usually in a known manner, For:

[errd al kyl or.an"optionally substituted. phenyl. group,‘ -err] §r4d [err] are.
as defined above, with a Wttig reagent of fornula (1V) [err] 25 whe¥ein

[err] 'is as defined above; [err] is zero, -1l or 2; Eis [err] . 557 -
GS 25Q§‘17721 B 7 -0 [err] where-each of [err] may be g@depgpdent |y [egr]

‘al kyT or_ pnenyl ano K S nyorogen OT At o, S0 ot at ae) _
f or mul a s hydrogen'or -am no, wherein. Wnen R

R

- |s am no. S5l1s "l"!?"!t 'I"Um?x‘af" olbdlewran: t he 6- posi tion

s
l¢/

ok_an optiTHe hJ R mél/ e prbpa 35%1pro§es£€&ﬁﬂr§ﬂg [err] are as

-defi Bed abﬂveptmyadib)npowldfﬂwﬁgaal)corrpound of formula “Terr] wherein 4 is

[err], where [err] is as defined above, or a. protected carboxy group and.
n, [err] 10 R7 and [err]- are as defined ‘@ove and renoving the protecting
groupi s), when present, so obtaining a S
'n, [err] and [err] are as defined
formula (VI) [err] wherein R 2 i
optionally substituted phenylRgryg ‘R as 15 [err] deﬁlned above
under a), b) or e), and n[err] anp X¢-are as defined above, so obtalnlng'
a 15 conpound of forrmula (1), & el N \R i's hydrogen; ‘and, If Rerr] _
as[err] defined above under a) or b), Ferrﬂ is-afree carboxy group, or if

[err] e A, SE b haidlfehiafforadparey bl 'eb. o { ove
under eb:onliig' substitug aﬁ%a@?mgrgupg tn.,tngll% a@fﬁdﬁﬁk&fﬁ?ﬁ%&%ﬁg ki
- subst i meatakcyapideonwithgr QeHG,- mﬂnlyn{yerMorzmd abeihrn]a offoemudé def i ned above and,

i f desired, converting a conpound of fornula (1) into another 20 corrpound

- of formula 11), and/or, if desired, s f‘if.yi ng a.conpound of fornula (1) or-
- obtaigning a free 20 conpound-of feufula (1) froma salt thereof and/oro i f
‘desired, resolving a mxture of iso s into the individual 1soners. en
inthe corrpounds havi ng the formul ae Ry, (1), (1v), (V) and (M) free
‘am no, car boxy or hydroxy. groups are present, the am no, carboxy and:

hydr oxy’ Btﬁ‘pg"%f”o% defited @ VécP°°PP'“HU@é’§§‘a?‘V‘d of fermpuia (), wherein nisizeteaR, isranner
bef or e THe”r eact.i on t akes pl ace. - 25 Am no and
. car boxy prot'ecting groups nay be, for ﬁxanple ‘the protecting groups

usual 'y enployed in the them stry of /peptl des. Exanpl es of am no protecting
. groups are fornyl, an optional haleNsubstituted [err aliphatic

acyl, preferably chI oroacetyl or dlch\oroacetyl tert-but oxycarbonyl p-
mtrobenzyl oxycarbonyl*or trityl. 30 Ry Exarrpl es of car boxy pr ot ectl ng

- r OUPS wRkrBin REAAT A 4fe) ryjs’demféggmrﬁ’llsh E&; DsHdtRa tdr EJ dity
tritygl subkfthﬁﬁt p: 8HdR{R,, K R., , fid ROarY adldefihdd aﬂﬁblé_%en% ? é Y
form of - abpreaﬁxmblar&yhptgrnawonﬁhﬁll ydr oxy groups may be protect ed,

forexanpl e, by a frnyl,;, acetyl, chl oroacetyl ,- di chloroacetyl,
trifluoroacetyl, tet rahydr opyr arryl tRgty a7or silyl group, prefer abl y
trymethylsilyl or dimethyl-tert. buty_l ’ 35 -~ The am no, carboxy and
hydr oxy protect ing. 'gr0ups are. R #, the end of .the reacti.on, 35

. , enthe ani no protecting group is °
‘the nonochl or'oacetyl group, Az e(+)r ¢noved by treat mepyzmi th thiourea; E
the fornyl and the trifl uoroace o#Ps may benenoved by treatment with -
pot assi um car bonate i h agueous nrsret hanI and t N8t ri tyl group by treatnent

7cycI|Z| ng. a conpound of | B
unsubst i t ut ed [err] .alkyl or an

nths

orrpound of formula (1), wherein |

“with formc or. trifluoroacetic &cid. e The carboxy protecting groups, .

for exarrple may be renoved by . nilld acid hydrol ysis or by 40 catalytic

~ hydr ogrg erpin B’ s 8'\:}18 ge%tpln, is tngqgenommbgmggg G5-e-C, alkyl or an optionally substituted
: phenyl group and Ry, R,, Ry, Ry, R; and R, are as deflned above, with an alkali metal cyanide, so

-20 obtaining a compound of formula (1), wherein n is zero; R, is hydrogen, unsubstituted C,—C, alkyl oran 20
optionally substituted phenyl group; R, is —CN and R,, R,, Rs, R, R, and R, are as defined above; or
-~ c)reacting a compound of formula (il), wherein R,, is hydroxy: R', is hydrogen, unsubstituted
C,—C, alkyl or an optionally substituted phenyl group; R,, R., R,, R., R, and Ry are as defined above,
‘with a Wittig reagent of formula v '

S = T
S S o . - : :

wherein ' ' '
R, is as deﬂned abova n, is zero, 1 or 2 E is (C,H.);P— ora’



. 8- - o _ = : : : S . B2,
091 721 55 8 The hydroxy protecting-groups, for instance, may ‘be rem)ved
by mild reaction . conditions, e.g. acid hydrolysis. Wen ifd the corrpounds of

. formita (11) [err]is .hal ogen, the hal ogen may be chl ori NeGB [2r 091 (/2108 -7 .

I odine, preferably chlorine, .and the reaction may be performed w.th anv

al kaline, e.g. sodiumor 5 pot assium . Gyanl de, preferably potassium

cyani de. Wen In the conpounds of fornpla (11) [err] is hydroxy, the - -
reaction is preferably perforned Wr0),P-{gidup] al kyl-asilylcyanide, - - /.

preferably trinethylsilylcyanide, and in the presence of . a‘swtable ) -
~catal ystW rrepacépa bee '!SPP “dP'ﬁ'Vé:nr—iCne‘!‘\t' OSRSFU\émd “’Mﬁma%!'

" tol uene. °H‘ﬁ'@'" SRy 'H‘“ oMl b 'F'E‘Pﬁ”'ﬁ'?‘f"’é‘“lﬁi?o en
Wit h é@ T"I?cgﬂ a:a%\:grlnﬁe t ::ggmg oun ?tﬁﬂ%@:xﬁ‘ rzix;\{' :;%o mlﬁs‘ﬁ)rgam 25 _
sol vent, R?RQR, e or dl rret acet am |oxane o

preferabl Y, meycmmmumdwfomnﬂwe g. a m xture of di et hyl formam de or
di net hyl acet am de and water, at tenperatures ranging from about.O[err] to
t he sol vent reflux terrperature pr@erably z em t enperature. The
conpounds of fornula (11) whererp® are, preferably, the

startlng materlalsfor 15 obt-ai nis 50 I "orrrula(l) wherein [err] .
i's 1P [err]R wherein [er;{] "and [err] are
as defined above, accordi ng to ) A€ Peaction. of conmpound of

formula (11). wherein [err] is g&droxy w, th an amne of formula [err] 20
wherein [err] and [err] are as defined above, Is preferably carrled out -

an excesanatbinIAIER,ARhGIER S ad dbfided 3RBveS &Y a Rdtbctad akboRPgrodh dNaTnI W,/ gug oM, e,

~ N-net 9l Byanti @) hré @gaefinRbaboes\ind réfovingRe frbtetting lgkbupt), Wher sedent, #TREd at uries
rangi ng ¢mwmmrm§@0) wheminouR, Ri, Fo0f,] RarRs] By, RifaadiRi ave adieficesiabovencr of f or nul a
(111) Yis a’w&l'WérP"a'PWthenﬂaW@gen 'may be bronine, lodine or chlorine;

:: ~ preferably. chlorine.. 25 The reaction of @ corrpound of fornula (111)

w th an alkali netal e.g. sodi um or pot agsgdMm? 25 cyani de; preferably

.pot assi um cyani de, may be effected |ar_ag Qrgani c.solvent. e.g. -

-~ benzene, toluene, xylene, dioxands &1 bethzene, In the presence of a
Suitabl e catalyst, for exanple ag&f oy et er, preferably a

18- crown- 6-et her, at tenperatRy N gi ng “tonsahagt O[e })to t he sol vent .
reflux tenperature, preferably ap<d0 tenpe?ature 30 The-reacti on of.
a conpound of fornula (1) wtRya conp e of formula (1V) may be perf.orned
in 30 an -anhydrous organi c sol vent (e | e di ethyl ether, benzene

t ol uene, xyl ene-or n-hexane, either Lader dbelﬂﬁg or at tenperatures
rangi ng from about O[err] to the reflux tenperature of "the reaction

i Xt Ur e, whereha abhydragen, LARRIBBIEBIC L LG or\éh Optionallylsisstiesdhemdigrolip; Ryidasl a .
(V). A1BsRadefinet aboveahderaa), tbbam).gnd)mrﬁla,lﬁ.. H,.ER, ﬂtld;&taqu defined@kevepiombtaBingianr oligh
oné .of t hempaupd offermulp (Brwhepein imﬂed-ﬁwrebowq‘rgfram&hﬂh-&; yh,

p- met hox p°~ !?E zf@ncz ove also i, is 53 ’
'oxazoln
ygﬁﬁﬁaunﬂ‘%ﬁ .:Fﬁg"%}ﬁ@og% [sar ELEE;«B d o formi §£§§ iRl 7frebydr 0ggd

or [er I'] cothpathd offoreruf (b aKEIHM eofdn omfﬂesiﬂeﬂ r&soﬂl’nae mixture of isomers into the-
40 The. @yvidusiadomers. of a conpound of: formula " may be carried out.with a

suitable ¢ dl\\'hm'mgie&gemundtf having ilap §P. (), IIH) Me@ﬂé{@ free amine, GRBPIYOr €. g

et hang #OBV ’%’%SIQ area F%!g‘: VHE}"Y 9'ByRS Ay e Pratected. EnaseRsanin o Bé
pr ef er Pﬁ”*"fﬁ ;b %a.kegio .@2 fh Giaiy"0 0T 00
possi bly R foyéd'i h%b{ 5

report ed:a gﬁtit:&! v a)2UG, afiphl agtaevmafdamyameewachm aeatmud ca m R 45
pr ot ect editrebéraiaycabanyior eftylf or nuil. a-. -

GB 2 3mi1 7zexaﬁplmmerbmvlimemndemmase ms-bdm. bmufdaibmethmee .mt-rdtmhengl

group nayrtﬂénelww@gpuprprp lsarb 8¢ prgtected in the form of a oxazolmyl group.’
The hydroxy groups may protected r example, by a formyl, acetyl, chloroacetyl, -

dlchloroacetyl tnfluoroacetyl tetrahydropyranyl, tntyl or silyl group, preferably trymethylsllyl or
dimethyl-tert.butyl silyl. - ' . '

35 The amino, carboxy and hydroxy protecting groups are then removed at the end of the reaction, 35

' usually in a known manner. For example, when the amino protecting group is the monochloroacetyl '

group, it may be removed by treatment with thiourea; the formyl and the trifluoroacetyl groups may be
removed by treatment with.potassium carbonate in aqueous methanel and the trityl group by
treatment with-formic or trifluoroacetic acid. _

40 The carboxy protecting groups, for example, may be removed by mild acld hydrolysls or by . 40.
catalytnc hydrogenatron e. g with Pd/C at room pressure . ' _




~into &ydrenythereactionis preferably ngfogesd witha £10fCet

) surtable agid, for exanple an |norgan|c acid, i.e. hydrochloric or 6& :
_suI phuric acrd or an organic acid, .i.e. oxalrc acid, in aqueous nidfli um at

. tenperatures’ rangi hg fromthe roomtenperature to the reflux tenperature of
t hed repcting mxture, -for reaction times ranging. fromGB 20042 720uBS, Bhus_
_gr\f\o.g‘a 5 corrpound of ‘Tormura (T) wherein [err] Ts afiree carBoxy group

The same n carri ut usr atic cohol

S0l veg T3 predbeEie 580 Btdton: RS vl b RIS bR R, o0t e

ler r] afrw hﬂne%brﬁ&hﬁhsoflkﬁ‘ﬁdﬁ (hR,,% mmwm\a%eﬁ namlcmoha.e Blfidid [err] is .

: er idding) grefarablp cHisring| and tHaugactid RaybeQleHariied @ith @h alkelifé) enssaRimadr fornul a_(VI) -

\rr‘ay 5b potagsium, evenidp] peeferably patastiuo cyartide. Wheesiplthe aagpaurcis offonmuth (R, ier mul a (1)
"‘MQ';?‘ rplerably d, *t‘)lr eferably ..

hydr ogr%qw ilyle: Waﬂ'd‘t’o A '"l&'é’e‘ﬁ?’ﬁ@“t%é“!"@”ﬁ gpalys far ""P'?ré’“z pninestsplverl ni xt ur e
conpr ML BEEe sk s uﬁé)Ln&Mraamqthnﬁ, b0k hhag Wr%m& fpcésing
m XU 'irﬁv Pridaidut iﬁ'ﬁ@ itabledYdahiz soivent e, gadi dL di&]&ﬁb anadher

C 0P O UK PrefekablyDin &H bquebds) solvent, &J@a&ﬁ:&mbemmumyl U\&d’fﬁét Midé shdee ami no, -
car boxvyteo at hy\demwyasgaminpﬂpmnhan 0pC tstben sqlvenayﬂdxearppem:memderabw atregessary, in -

m as rep orted above, before the reaction-takes place and = -
ep. ir Eﬂé’“ ’ﬁgg T‘%%xér%rrer Reefarain Sh stariingTesterialafon eporyed .
-abd\7r’e° ta"'"gmmpT" ‘53"" ®a conpound of formula (1) wherein [err]

'is cyano,[err] and n are as defr ned ah.ove may ‘be converted into. the
correspondr ng conpound of formula (J/)f V\,herer n [err] is -COOH, in a
conventi onal manner, for exanpl.e N al kal i ne hydrolysis, e.g. -with KOH or
NaOH i n a hydr oal cohol i ¢ solution, r}seferabl y Wi th KOH i n ‘aqueous et hanol
sol ution, at terrperatures rangi ng 20 F'rom about 30[err] to the sol vent

refl u&h&@ﬁﬁ\eﬁﬁfﬁﬂr asfﬁhneﬂmat&éo@&héihfdma? Hhe reaction of a &anhm)a& conpound of.
f or muliam{ih 1N \WitRFef Y, {s @ydrbxyiwithan binfiie ofRFAKY Jr OUD MRy be converted into a
conpound of fornula (1) wherein[err].is the group--[err]-wherein [err] is _

" as defined above, by a conventional hod, for exarrpl e by reacting the
alkali netal salt of the acid wth, f al kyI hal ide, "I n an |nert sol. vent
such as, e.g. acetone, di.oxane, di thyl formam de or

hexanet hyI phosphor ot ri am de at a 25 tﬂnperature rangi ng -from about 0C to

- about 1 00C, or by reacting the acid W th an al cohol of 25 formula _
[ er20] w@hrewiienu Fha dpfiried abave deprefeably simedout inaniencsspofabycanes arfin & sui t 29| e

acr d eqlyen yigcptamide | Ipyeol 'E‘n%%ﬂ‘e‘ﬂ!“?‘?’cﬂiﬂ"ﬁ‘ﬁ‘wﬂaﬁcﬂnpound of
rz;rz?"f’ mun?’@f T LT 8 lonb S AR Pl B
pr Qfser " hd ofd&rrruréc'rﬁn Wﬁ!aMaﬁﬁﬂﬁ“Q%odlﬁnGr potéskilim{ he desizsed

aci d b;&hidd.ébreﬁrﬁlv mtmnh&ym phay beeffacted! in, an Hartlokgania woivent el beeene, [ err] or
1 er r | tahiendaylenendioiape, prafersiiycbentens, is thepessence of & syitehle catalyst, fayie eca @ewvent ,
e.g. Steneaiembly M%é-@ﬂm I'b‘ﬁ@PB"a'r'"U’k saneing frpmisbet 03¢ F%fh%“ vent refju "e ne

Ch|3§bggf,$£w°tp npi@ﬁ%u%erge refe rogo AUt [se,rr]
der i vgader o‘ﬁhé at faapaufumb rraanaﬁe %c%

ﬁn 8r: tu d”' R[ i's
as defmintere, ppdieratity atirbonfitefpbidtind. Whi ch be the sane al co ol or in an |nert :
sol vent , Wheg.in the corepmind btfbmrasialy) z(’?laechtsﬁ:adnmm it isiprotected.dortenample,

* ret38y thevrsh one of thesuotesting proupsingientest aboys Le. tart.bytyl vqﬂlm-ee ’&'PM{:H'y f rA8m
35 abB\YP"H%mj“V‘f Bialkysiiytor g prLexezoling P@P%H%&HP&P“P gy hase, e.g.
triet y‘a c) A compound of formul (I) wherern[err] i s a carboxy
group or an esterified carboxy gr. e converted into a conpound of - .
formula (1), . wherein R is [err] - I¢] y\hch[err] and [err] are as defined:

above, by conventronal ‘met hod, for exad® e by reacting the acid, or a 40

r eact WhEremGhndt tHe'te, &r&fpse%ep%n&mafrry@&eh ohe'_é%rkypaﬁfe?{gw&m#ﬂﬂﬁ' de or a

m xaod isandiiedr i de, or'a [err al i phatic ester t her eof an amne of a4¢

formul a [TEwecyclizdion enm{npomid offoengie (V) napbecaniaddef witteauitho eyciizing agerder i vat i ve

't her e examaplp CuliNO2u1BHO/CwOtin ﬂdllh@lsroedeqm&me d)dlcdsllvgelr #tgemmatateres her at
om apout . =50 .C to about 40C

r oom 2 f'aT‘tiP‘é"B?cEﬁﬂ!l' . -'\9054 '“F‘

ace V§ d arb enazre”r'r'e to°f’m8° ?%W‘E &grﬁv $ure of*®
vvater and a solvent m s e vvrth wat ergand, |f necessary,. in the presence
of a base, e.g: sodium br car bonat _ ssi um bi carbonate, or in the
presence of an acid acceptor, e. g y efie oxi de. - I n particular when a

free .acid or a salt thereof |s reacted\MtrlannDnra or the 50 appropriate
am ne, the reaction is perforned In the presence of a condensing agent,
e.g. NN- 5Q drcyclohexylcarbodlrnrde d'.) A conpound of formula (1)
wherein [err] is a group '



10 ' T, . GB2 09%
721 - B. r, 1) [err] or a group CCIR[err] Wnerern [err] and [err] have t he
mean] ngs reported above, nmay be converted into a conpound of fornula (1) -
where9n [err] is -COOH by hydrolysis, e.g. basic hydrol y%& 2 081 ﬂg1f6r_?%
exanpl e, sodi umor potassium hydroxide, In a solvent, such as; e.g r

or a | oOWgher@inl Rk rfardhd dafd abaVaCing plofihi be WeUrsehcdidgh N9 f rom
t he rOO”th%BIEGRE&WFe%rﬁ;Sh Qofﬁ:niealé E&r ﬁdargmddrf}g&fﬁpm id, ot noigﬁrc aciddeacid -
hydr-ol ys bsjic éuid; inciqasins dedium attetpbratinds ranging fromshe rosrh esmparature 1o the @awof N /

~aliphati @mmﬁtmremqmmrmmfmmesmemmmg ta{2 houre thye gisinape rang ng .

f rom t ﬁec‘P’E‘R@‘H“!@ '&t(ln” °’P‘BR1 éf’PEfﬁ £ t he' same react
e al ¢ g&rs&h o éét c,ﬁ ; Z‘L‘Em.lm o Lot
i t hi um F‘w a?e;.ansys lg ] reaaffm»mmarvn o

hexamet hyagbé édrﬁéﬂ ebycu‘s @1} infV slaGuiedls Saturited

di met ol bautivn st dmtayamdndeemr)mmeulvoydrolyhob acrh,and képing tHe tempisdatine ofxhe t i cul 0 a :

- conpound regétingamixturie gorp SGMMMMM@ h@&ummteftherbmm onyl group
may be convehe S)%F'm 8'“9 B'I‘d 9’8‘?’ 0)anqjhes compoynd of ﬂ"?'légfn %’h Mavee

car boxy .
absendy g}’ écar\;ﬁh naorth ckt?neé lfﬁfa,'i an '""%ﬁ 'éwéofwa I Coned

from t ar%lr_ﬁrou consr str (5 uene d’:}, .
terrperature ,,rrg?.&%’ g? %& éé' t ment.
e.g. wit Re o t.arﬁai dﬁ%uﬁ%@%r un%%ray ﬁﬂéou o fibed <t abl y

t et rachl ﬂ Mer&o SlieBolutidi; prefd +aBg Ue6R@tHaRol @6l Eﬁdnl. @gofatukes rARg

Soc. ]2@7%9&%0@66%&&9 shiventrii Mnnefattiretrfotbimdwacjdtﬂnhﬁnnel nlerr] I s a cyamb
group; R i s b dbripoirrbf fAIMAME (IPWAskréin R Ss @ fRédarboxyfroud mavets chfvereI @Ml €d i nt o
- anot her cmmudmffm'hufadn whérein 8, is the/graupe+-000R g whetein Ryjis asideficedpbovupby & s 1
~and 20 Rcvryem al dpr wmeletzvmetos theatkalbmetalaait pf the acid ﬂthyuilgl m#e incan

above, é%h!R!'F di f°"“20 "éﬁa e
by on@ of® ‘gv 'ﬁ ‘tg‘% ﬁggyj %ﬁ?’% rgg
~ Synt hesi ﬁlte v -8 gt e . B

Al ternat dﬁndof mr%lanWB&Uiﬁdi Rfac .ea,wra.p the\bbredsPordi %b]:ur&cﬁlvlaprﬁﬁiﬁali)
group, Rchisrocabaheif denedive,thomptm ¢.g. withtim degiredracid halive)foteaaropie vxaivi entbridat 0 .
anot heo dmmmmaorcmcm ao l& itheMméhQaﬁ cepf solvsnta:nmamim ovsgoivqps eg. 30 1

and R |s E!'Po d
conpound! wuh E’ ° E ﬂe‘{'}n& err]
and [errﬁ,ﬂoﬁ, asa &-u‘?brﬂn bbizeh :&raﬁeaﬁ

‘above;ggn dloienZQi‘éhlo trcahe BRehiSride Sor tta eve:enrm réfeabIg fromd Intss
anot her emqoov,mdraoéutmormpi-deréumnmdmmofebes} agtriathgtamine. [ err] wherein ,
[err] and [ eyA compBuritof fbRrhila QWP R, is & cdriSoxy grdlsloran leSteried carB6Ny gfup hays 2 or
3 and R becdwertkdfinto e domimnudof fidatuls (D.fwhetejremds or t he ami de groups nmay. be '
reduced through a suitable reducing agent, such' as Li AlH4, BH3, sodium

" di met hoxy- et hoxy- al umi ni um hydri de ( RED; i n-organic sol vents, e.dg.

t et rahydr of uran, diethyl ether, .digl /benzene tol uene .and at reaction
t enper at ures rangi ng fromthe 35 room t\enperature to the solvents' reflux
t enper at ur es. Ry 35 0) ‘A conpound of formula

'.(I.), vvherer n R |s an unsaturated heterocycl [ c r| n as defr ned above under

't he resp%}‘@ﬁ c:s%“’&{ é&@%ﬁ%ﬂﬁ?ﬁ?%ﬂwg “6%?"5‘8’&“ $'?Fe 'Eﬁ]‘q > _

reductio rou or exarrpl e those reported | n " Cat aI ytrc
Hydr ogenai l on in Organl c Synthesis" by PR, N. Rylander, Acadenic Pr ess 1979,
40 page2l13. , .

40 h') A conpound of formula (1), wh in RL is -COOH or an esterlfled .
-carboxy ‘group,. n'Is zero, 1 or 2 and R a hydrogen may be converted into
anot her conpound of forrmula (1), whereinR is -CNor -COoH, nis 1,.2o0r. 3
and R i s WJh¥RInRS ¥ind RJ ¢ ad dafindd@bova G iilefvative thEHEBES)S) dn Brhinb SdifI erredction mify ein
the gram Iﬁel{f&mbc]l eitRer at rdoln temperature or under cooling, preferably from about ~60°C to about 40°Cin- 45
'GB 2 091 a3fitableBolvent] e.g. scetabelXii30@ Hetraydrdiwan, ecetaritile/methylenechlarids, baeereonpound - |
of f or nultelugne)or ingyaixtreof water andasol plmrpsdbée wigh-watenyop| inecyssary.lin @eemogf i on -

S! rim the p Qm?fanacrdacceptor , 8..
may be, ﬁﬁmﬁe&o “{ir\' ggmamn a ﬁee cid ora sait ttr?eqreoflpt]s reacted witlhammonia or the :

50 appropriate amine, the reaction is performed in the presence of a oondensmg agent eg. N N' - - B0
- dicyclohexylcarbadiimide. .
d'] A compound of formula (l) wherein R, is group o



group or the esteri fl ed carboxy group to an al dehyde group through :
conventional methods well known'in |iterature, e. g: J. O C 1976, 41, 35,3,258 _
Chem Comm: 1974, 45; ‘Chem Ber. 1970, 103,2984 ; 5 Chem Comm 1978, 354,
and J. -€ffem Soc. Per kin Trans.. 1 (1980) (1), 27 and capV.

al dehysiecdse 355 Lia o-t-he—raspes : ¥a

that is a corrpound of forrrula (I) ‘wher ei n [err] is -CN and Ris hydroxy
and then converting the latter into theR;espectrve hydroxy acid..
dekivatives. Al'so these reactions nma Ae carried out by foll ow ng
cqenyentional et hods 'wel " known* rw‘?‘i‘%‘art 10 *. " i') A conpound of
formula (1), wherein RL is a carboxy o Resterrfred carboxy group, nis
zero, 1 or 2 10 and R is hydrogen, may be convertéd into another conpound

of f or mot @igroup —ODORE) whdreli R] Rj #hdR,q- Iﬁﬁ\ihRdtewﬁﬁseoﬂOrtéﬂHo]re aagl b§ Enkdrtediirtto as

def i ned azbronaund of formula (ltzvhecreins‘h isrelCOOH bv q bhﬁiﬁhvﬂsﬂvsrfs.msmem le, a
corrpoun6°'1ﬁ"“nP"(ﬂ°Fﬁ§?‘ EP@P‘M”F-H‘E t mgbg}?h %%?I Jgt |
trans Opﬁﬁﬁdpﬁ is ve uc l Ay sof % coho X neg?OUp s
Lerrl Y:Ss CF “f 8 faturé 1o the reflux r&g.gyer sion
may . be, ¢ ecssmem alab w%&ﬁretw With a rtthtnnatae%u%n ruﬂﬂ. '

met hods bromiddQn & hﬂtabry eny, e@Cdmbs:hyl Hokide demmvﬂhmsﬁmnﬂhﬂdﬂirec edi ng -
procedes dlrne)hvlfomtamltterwefpeblpemimmbvmmdmde atScerppavéturelhighenthahei®°Chbt ai ned 10
accordi ng t'b partisuler BP%G@@" H'rﬁ?ﬁﬂ rqn smmmmcmvtmp

oo G “fgﬁmt% e .,,'ra"‘:an"'eﬁr "&m,,er.r%%?ff}é% g 1)

olvehROt her

groups B botﬁr th\‘én 2 WA BimethiRsHy! &d&ﬂwﬁ{e&
corrpoundrera‘ratipamehhm(uﬂe)hanwraecrowhrg th GHe'prodedure Biscribed iri.J5 Arh. Clilm. Sbc. 3927)99R i S.
hydr.oxy 868hat is, for exanp a conpound of - forrruI a ( wherein the group
[err] |s eﬂ’)r‘]g urul@ftqranlstlbwhereimﬁa eeamtm abpver rmm

wher R greo nt ?'wa msrespan;gm

carri 'l;% ;fe b3 cﬁ!ﬂ&é#rf anic
|nterrre SR of\ AEdte ricrpge,rsqs, c nver si ormr process

h'), int 0 tfhwtara&ﬂﬁn; 1) é@omPaune of folnula () mrareww,nda efané @:briwhas dsldpfinedlabsve) N '
[err] i sidegar oed) maybe convated intd anater campoundiafiformabh (B ivderein R| dx anaminadjroup) , d) .
or e)26ands {andfis mgpemrr] is 2 oe3 andl Rije A4 dafineddbove: onrdl p compaund otfommude (Int o t h@6
cor r esp¥hereiid: Is aPouponpound of fornula (1) wherein [err] is nethyl or ethyl
optionally substituted by hydroxy, by fpl 1 owi ng known nethods.- For exanple .
~a conpound of formula (1) wherein [err} ts hydrogen, .may be t ransf or.ned

into a compound of . formula (1) wheswon [err] is rrethyl or. ethyl :by reaction .

wi th. nmethyl or et hyI halide, preferabMN iodide, in the presence -of NaH or a
similar strong base and In a suitable aﬂhydrous solvent, 40 i.e. S

((Slr rerf terglhgf}ﬁ,gwn Q%y bg%gidn nt%fi er oﬁ %ﬁggﬂrﬂ‘.ﬁf %ww'égwa&‘f S’-ﬁrqls T

, Wherein 'S I's .zero, tsS as e I ned ‘above under a) _
b), d) or e) and [err] and R are as dem ned. above may be transforrred |nto

GB .

-091 ol B . 12 -the correspondr ng F@kgound of faormula (1) vvherer n R2 Igao

methyl or -ethyl substituted by a-hydroXyg group by reaction, for exanple,

wi th formal dehyde or. wi-th a cyclic or .Iihear pol ymer thereof e.g. -

tTi oXyMRiheindt; and Ry aredsidefimdabalerieia dad R isrhyaogendr alx morsc:hdarmas defirgd

di et hylammmmhdevaao oethc egmrurream thtromh jsableieduging| agent/auch asom

terrpera!-tﬁ‘r &f‘"t"@!&b‘ﬂ'ﬁ' "“f Apr'dr?ﬂ?a peaqivents 9.5 12 hours,
rodhe ’ﬁﬁ'ﬂ'b%?f“&é"ﬁ‘r’“ﬁﬂt%‘g&ﬁ'rﬂ‘

~and ‘i ?‘gj
: 35
tert %u 3:\% Eﬁaqf map wndmn R, I8 %rmta%.rétta hetil’g@vﬁﬁc' fhgds befinéPhtdve L OF 2
Ris hyd.haaenm Y &rdtheosMipéling Yiformaiadl), whéréis R AS the rédpédtivésaturasd de i ned
“above rrhytebeydﬂc)ﬂhg?d’sfdelhed abave ander B)Cby redurrionthebugh krioanh msittids, ligr exanide those N i S
1, 2 or réportedin ﬁ@axalvtwé-lvslrogﬁratim -hmangeﬂwnthgm by Pi N Halan‘-deeécmnmrmr 1W&d
carbcﬁﬂypgﬁﬁi}}? or. .. 40
3 h') A compound of formula (I), wherein R‘ is —COOH or an esterified carboxy group nis zero, 1
or 2 and R is hydrogen, may be converted into another compound of formula (1), wherein R, is —CN or
—COOH, nis 1,2 0r 3 andRis hydroxy, that s, for example ‘a compound offormula o, whereln the
group ' o . _

. I R ' '



[err] 10 wher ei n [err] and [err] are as defined above and [err] and [err]
are as §i ned above. Also this 10 conversion may be carried out by

fol |l owi ng known nethods, for.exanple an Arndt-El stert synthesis. n') A o
" conpddund -of fornula (1). wherein one or nore of [err] aed imnhﬂreB N
hydrogen may be converted 1nto the correspon |ng COl a"(ﬂ-}“,’ B

wher ei nig0ngy DLcaBH fa o trfilstolméiftola t ouad algognation.
‘parti cujsaren %.hi o&wmraun&;' fﬁ' i %‘" "n’ "q’ Bo cotbe
of [er raroap‘mf' tﬁﬂs{e}lﬂﬁf@rﬂ&%rﬂﬁﬁa aﬂ”ﬂﬁe gro@ thriol ventid rﬁl ﬂmm </
for rrul ain(literaturg, etg. V&L 8976, dN3502; CemeCahim] 1974 ] 45amihn§ @er. ]911) @08, 2004; ne by .-
r eact oﬁh‘w Campp. $948: éﬁfr enthlcbrmrﬁwm lra mlﬂﬂﬂﬂ) (Hn%‘t,am:@nvartiltmﬁerr] fnSan™

i nor ganf'& i em‘tfﬁ Ygtive b“’ st igfo °'FV§["|'9®WFH Bﬁmuﬂﬁt\feflfq’f"l%hovm

Met hodSgerit % g "3: ﬁ‘mﬂ% i "'6 V ffidsis
1979, 41&.“@ A corrpoun or FonvEnyigna) me %w?) WP and-

. [errjoare Iirydmmmndmnm rm@vrﬁrearmtadiméxym&em% QWBQH@E&&H of @yl a
(1), whandd® inhygdiregen maybe eonvértdddito pnatinel corapouhd ofFormivih (1 N&eiﬂ}l, gonventi-onal =

met hods, for exarrple by treatnment with nitric acid in an appropriate

sol vent which may be, for instance, acgdtic.acid, apetrc anhydride or -

concentrat ed -sul phuri c aci d, -at’ te atures ranging. fromthe room B

tenperature to about 70C. p') A conpoynd of fornula (1) wherein one or nore

of [err] and [err] i's -NO2- and the 25 cR,hers are hydrogen may be

m)re

transforrreo] a conpound of formula ( %R\A/nerer n one or nore of [err] 25
[err] aﬁq&%ﬁ; nft:,:%a're ﬁ&?@"?ﬁ%"éﬂ‘néPﬂ&? s ey hatis, for exemsle: # onal
met hods or exarrp]‘g tron in the presence of a suitable

cat algst, e.g. Pd/C or. PtO’C and LocA),sM,vent 'such as, e.g., an aliph

al cohol , acetrc aci d, tetrahydrofuram or di met’ hyrformam de, or by treat nt
wth [err] as. reported in J. Med. ChBm 1978,21, 621 or by treatnment with
[err]: e solven benzene, ter, ethyl acetate, or a
mi Xt ur eg_%e's of'e ‘b?fﬂ"@'%ma&\ﬂﬁ"’t' 'R%tmr"@? B!%(p fvhefeln the samearup f

metal 30 catal ysts as reported, e.g., in Tetr. Lett. .1.969,4555. =

Si mul t aneous reduction of other Treducible gron]ps possi bly present. can be -
avoi ded, |f undesired, by.using selective rglction conditions. q' ) A -
conpound of formula (1), wher erGHom€HOH—EONe of [err] and [err] is an anino
group may be transforned Into anot.her_corrpo&&of formula (1), wherein one
or nore of [err] and 35 [err] is a hydroxy gr p by follow ng known

met hodwhéﬁrﬁm&ﬂpﬁ@abﬂbﬂh&cﬁﬂbmnt with an alkali metal 35 nitrite, i.e.
NaNG0 and-: ahlmcmwabn mey bzb, foeexgmpldQiarriad obithyComverting,tireughi conveRtisrangéthgis) I ogot he
roomté @fd 'd'" @é‘ﬂmﬂ g proeess hhdntp theme amitles: Sorme

S0 err] :%\2 un er

f kam raﬁ @Pﬂ fompgu'p forjthey| ky|
subst i tuFe ondi con"pound
whergg rhn&ﬁf's"ﬂydioﬁe ﬁfa{' e " Hm)rmym nis 25
[err] - airByhd Bis hetrkathatis forexanplmcarﬁmhmndmdr WHORIPROBR0E | a1 i, &7
halide or the appropriate anhydri de 40 operatr ng in a sol vent such as,
for instance, nethylene chloride, t‘HF‘@h'U‘Formor tetrahydrofuran at a
temperature ‘varying fromabout-1 O[etr] to the roomtenperature. s') :
Vice-versa a conpound of formula (1) "wherein [err]is [err]alKkyl substrtuted_
- by a growEH;-0-CODAS iy bl thayisforiay uﬁ@arﬁﬂfb\/@dﬁ&dnd SHimufaq), mskﬁ&%ﬂte%usormound '
vvherer ns[err]is [err] alkyl.45 substituted by hydroxy by hydrolysis,.

esp al l'y basic hydrolysis wth_hydroalcoholic solutions of NaOH 45 or
KOH3t the reflux tenperature orCHmEHsEd—bonol . t') A conpound of - 30
formula (1), wherein one or nore of dl_prr] and [err] Is a [err] al koxy group -
may be transformed I nto another conpound..of formula.(l), wherein one or ..
mor e ofThfseomviersioh avay be,dordxdntpie, arfied dut by cineeRingg theaiigh RyownThdtRows/tge known :
et hod§yarr°bvdr-ekmrp|a@atee obtataed &npording 3 ¥re ptecadingtintbisonvprsiod pronesa ht)yisto thes [er r]

or ot hé?spg g.'ﬂb“&"s#)g\%[ S | teereratures rangr n fron}‘ggout -3g[e)rr to
t he Jx0 :w abovejp °I"H «wnaj,er
at taresn%md, ncgﬁ{ F0 the goyegponcing 5§

Cener abopimetos arm W&W% ,%M% (1) as
wel | asntd heommueoﬂomraqn mmmlrt, rslrﬁattlwra fehyl ByrGaction ﬁ\dﬁ. h&l glidaCPar at ion

. of a miprefershly iodide, snthe presenpd of NaHer s simijdratrorybiass andiy suiable ariﬂwreds olvefnt

con#@nt-p- (S‘r*m#th\ﬂ‘emkﬂd%ﬂ dimne-estavrpr xylengor diragshylsulihoxide, bretlﬁblvccﬂxhethﬂfomnﬁdemyo be -
carried, o ‘?’9‘“ E'S E‘é} gﬁm\}kﬂ'h“’&m’o;&i’@wfmﬂdtb?% Ry ise definedici d- and
by sub£8geengeral Bl diosp)and Ppifz 81d Rygress dpined gboyeraavbgitapstermed i i ts

fol |l owed by recovering of the optically actrve | someric. acids or,
respectively, bases. 13 :
B 2 091 721 '



The Separation, of-a m xture of cis- and_trans'-georretric I somers may b \! _
carried out for exanple by fractional ,crystallization or by chronat ogsaphy.’
A conpound of formula (11), wherein [err] and [err] are as defined above, .

2 somppgind

R 2 Izs.*b_ydrogen and [err] |s hydroxy rray be obt ai ned byGe.‘;i ._-;
of f. 8 . S : =t e Qe eSO
-foll ow ng the known net hods of the .or gani ¢ chem stry for exanple. b

t r eat rmahe cogvespanding conipaund of fanmula (L wirepdin Rdem hYiRA yl substitutqddy @dwidrpxy Synt h' |

1975, “99 act[qq, xpmple.with f°"“f!§‘? eQ BWFH hereof e.g. o
o wrm i ?%W g
19 658 12 sucﬁssgoamr xida oF batdsiu s 957 40,

deri ﬁgi“wé,, pisa mtﬁ”."‘éé:?an.ﬂffqiﬁ%aﬁ Eirﬁ"t:?ﬁraﬁ" reny)

group afavheih i is 1) /6HIOMSpectial; W hpdth eero?aatnfvaacabmaiaw formil a
(M), wherein [err] and [err] are as deflned above with a corrpound of

formula [err]alkyl-Mor Ph-M where- P Ris an optionally substituted phenyl-

group and Mis lithiumor the radi “MgX, .where X i-s hal ogen, preferably
brom ne, provided that an inverse.addjtion is done 15 and the tenperature-
| s kept | ow enough to avoi d subsequent’gunwant ed reacti ons. .15 A

conpound of forrmula (11) wherein R12 |s hal ogen,- may be obtained froma
conpg@urvhersin R.andiflJ ate ¢4 definagrabovsiand Ry, R, Rg RivfielRo aryd Rylate asdefinedabave.digoithian 10
“appr oprePavesion may be parried Ayt bifalipwing knowa methers fas Wﬂ%‘%ﬁ"’rﬁ‘lf‘bﬁs} or
[err] at tléh*beqmoun@dhrmu i(thgvhereinnng ot mor8 OO, RpReReRodnd R, are hydsogen may

oo BN %Wwﬁ'm : 'mmf,,%v i W@gﬂ"m@tm

cﬁl i
react | raQeni fSrQﬁE@éNdél o8 ocp,nmﬂ id’ir &Icﬂc S &h&
def i nedn@/momethedsdfol%xahple d@enibedin mmsm/vas 18for SMisoem aotrar T
equi val ent o’pA cétisound offérfhufadi),\WhételtCond 35 @ére R, K2k, RIENIH, srdhydtbden) haye eart h
et &0 by transtiermid ine ehothetidompdandus fonasla U}y whériinlohelon nadre OfH, R RY) Jwranma..s arz0 - .
al kal i wueaw oenveaﬂmu Thetbods:fot dxample by tredtinentiwith nittig dcisl is anlappropeate solvehb
pot assiYi¥f acﬁi‘? ‘ﬂf’@&?‘f“ﬁb\t"é ° ° °R'a§f?41%'@&"|'°t%‘dn¥t al amide,

I i ke S(SWW%@ °é? rtcrltnqe_al saIE of a -

f or ra) R, mn Bnd %ﬁ&ﬂ’s reaﬁ:re?gaﬁ% |r fﬁt%ﬁ’gﬁ%ﬁﬁw i ;ﬁc}dsww "
5 3 '8

fornmul a:ydrbﬁﬁta% in the presence ofa a suitabl¢ mﬂ; e.g. Pd/Cor PtOJC and in a solvent such as, e.g., '

(1X)  analihativeicoboinaceatic #eid, mﬂn}n crrdimenlsylfdmiamideciordly reatmaritvitieSnCl,sas

hal o eﬁeWWP‘i n yg’lM&d- Ehegn. rh?l7§-r21e A ordy é‘H!tEWEﬁWithr“ h'Eﬁ g hl9§ﬂ!'ﬁ'\#@9- benzeneor %ﬁni c

areg by
re as o

| & gt era it o b fpat rete
B(r)oduct: f 1 i g%ﬁﬁ%f ﬁf rﬂdﬁﬁtﬁam‘%’bbase
l'i ke NaOH, ¢ ' oﬂﬁd ff&ﬁtu srein-ohe or more ﬁ,? ﬁuﬁ nd Qfsm'lbﬁinb ugRy be

Obt ai Newhylby transforMbd Mto Mot BRPOUHIT Rimle 1) Where &e or%r{ &R, |R,, Ry, RLZR, and
GB 2385 @} isAahydrigxy gmubcby\fdrlewtnu Mn({mm thgdsfacexample sy teateiaritiwitb@n albanmetalby 35
conventjtitedie- NaN(xapd a m or H,3D5 a1 te uramnqurqm the ooy 1 | at

]terrpelréf "'Pa‘h °r‘F P ?’B‘HV B‘Jt“ %%%ﬁ%&m%% co oun‘%a s -
or mu err] 5
\Ahermqrt" T .@ﬁ. ﬁ b Wit the &Ee Ernﬂrd?ﬂba (40 )

erdb bratiiiSh ewve[neiu’ci- as, fhr ﬁﬁdnéeeﬁwﬁﬁ\yl&ﬁe&hlﬁﬁddﬁmbraﬁdn éhyd Reansea@cti on - .
bet \Neerterapemmp@amidgcémfabauru-l1a°C(t)élﬂ)araadtempmmpeund of. formula (XI1) may be

carri ed ou¥’ vemamo:mn Mmbmmﬂ)mglﬁ lbris €ihriGs a‘l‘lgwdbaﬁm?dlgla@mrmw .
exa _

t errp 1% tu ¥ &L oﬁﬁf’ 3'5’ ’6@/%15&58% (%
f or nul a 2

EW. £€rF}ﬁJr€dfFf, rﬂrﬁ kﬁ"oﬁ‘”}n&ﬁr‘i?%ﬂﬁi& %9#”0"‘“
met Od%rouSQti’WQH ﬁ'ied ﬁforﬁd mZ Wmibbunddk Rrriil& (I WRelelH Dhe & mr@6HHARG,
for ex éﬁ;’pﬁdiﬂ.tn#ﬁ)l&)ﬁroi%gonp Inefdilowing known methods, for example, either by treatment with BBr,
50 in anhydrous CH,Cl, or other suitable solvents at temperatures ranging from about —-30°C to the room 50
temperature, or by treatment with concentrated HBr in water at temperatures ranging from the room
" temperature to the reflux temperature. ' _
Also the optional salification of a compound of formula (1) as well as the conversion of a salt into '
~ the free compounds and the separation of a mixture of isomers into the single isomers may be carried
55 out by conventional methods. For example the separation of optical isomers may be carried out by 55
salification with an optically active base or acid and by subsequent fractional crystallization of the S
glaastereousomenc salts followed by recovering of the optically active isomeric acids or, respectively, -
ses

ods,_



by Corey et al. in J. Aner. Chem Soc., 1968, 90, 3247 and 1966 88,.5654. 15,
Corrporf;rsvmthforrrula(IX) are al so preparedfollovmng standard -
; ..procedures 15 Corrpounds of fornmula (X) vvherel n. Avvlrﬁs R, vvhereln R Is -

of formula (X). V\,herer n.Ais a prot ected: car boxy group, may be obt ai ned"ﬁy;
reacting aTRSFPEHaDH 0P mbxréToH - 4nd thany-gudiutdd iSonfre'miybeafind &ﬁWeQd’n%H) or a -
reactlvﬁyfdeﬁqnala:'\rstaﬂnzathepelwfch{omamraphﬂ h are as defined above, with.a

- suitabl e cAcborgungptioeul (HywhereinRs, Re.Re. Rafy Brd Rsare as defined ebave., Rsfis h\(wmha (XL
i n whi- @79 Ryiighydrosy mavbabtalied by reducingsa cmpownd of farmpa (VIR 1 | are as defined
above, may be obtained by reacting a congound of forrrula (X II) 25 vmth a
sui tabl e am no al cohol, preferably 2-antifoethenol: o

2- am no- 2- net hyl pr opanol accordipng to Chem 11970, 48, 983 and
cycling the obtained am de in theg res "SOC12 according to J. Og.
Chem § 1975, 40, 1430. Conpounds of XI') are known corrpounds or iy
be prepared' accordi ng to know#, in -
Chem Ber., 1972, 105, 217. Al so co™e g~of formula (X1) 30 and -
(X11rn) are known conmpounds as may3 be ob pai ned t hrough known net hods from
known compounds. The conpounds of the present invention are active on t he
gast r oewhesein B:ﬁﬁu By 84, 8pandi Ry apeces definad alrove, Hiallpwing checdindwmmethaid df the organic

anti - ul treatr .Witgé'lfp@{ﬂdﬂl Wﬂ“’%’#eﬂ"x surgmla@m Synth.,
"%’**., i =?"

ant i - chli 'da - yd X.arrpl e
e e e ?&r
exop a0 or ah o%ﬁériill stit@red uﬁ ﬁ&ﬁ &
CoNpOoUNgbmpoiindt di orintta G/, iwhered ;, Ri] AR5, ulh éroas deaﬂlmb&a with démaaararoabl e

gast r oi fetmeda ¢.ﬁ-eﬂ:z-a§wlalv-or @h-V; pshere Ph iaLantoptt alwauhsthgtad phehyl gadprand M iglisiaron of

anti-j rit W'EPSQ égl halegenspr mblvé:rmge- Provider thatrao inyarde m}twb@ done

t her b cnd} °U§@B°' id-9 %’83‘!‘&! - °l"?'l‘é-m

G5 2 0% bl %ﬁ%&@ t’”*t“‘rf’_ | Hithys

i nvent i getrhént & émcr,srrssr at SHahgin o el Mﬁoérnt rahf.»‘ét of

t he i nhi bi Compountis afeahwar(mt arblkrﬁﬂ’nfbr nay be'aﬁrSparaaﬁmﬁ rivfethéds] dsQeptRbdlin

Bonf 20 sChemical Comrh.TISTOAH0cTHES60OPGundOBh fodraua () in Whieh Eria (R, ORA-5I0H2-R, 5) 20
Accor di definedabpys) are prappred by nepeting a semppund afformuledViller ¢ adni ni st er ed \per os
(p.0.) one hour before 5 the i mobilization. Six Spr ague- Daw ey nal e rats
(100-120 g) fasted 24 hours Wer em | for the 5 experiment: a square

flexi ble small-mesh wire netting -gBodc® orRit he | nohivkimat i on and 4
hours after the i mmobilization th& rats" V\bré sacri-ficed, their stomachs
were renoved and the lesions counted under a dissecting microscope. Table.1
Shows, {RdreiR R2APANA R, bidQs BEHRBEAtoVEAARI ' &' Hivdiro df'ﬁm% withGat BdrionsnbfaF 09ENi C

aci ti vriqa.vaanﬁdnenermhemrmrgahm nlaliali inétal 6Halkhlit eR@RTIAGHNTErideliké Suivm)Vent i on
af t eR5 opatkssigghiithiumior ceiGiyn hydride, an alkgli rﬁ’ahiloealkalmmbanhlmlewecmaebdimn by 25
Corrpoungptasslum tert-butylate, qngllp np@or;aﬂgm earth metal amide, Iik&pogu ,prepalkalb18 .

7.0 mg/wgta' alkaljs gg-g s ot A sathovar Ww de gad rm#usﬂnimgg also
gast ri Ceoahl 5;%?:"?"? b forrmyls { whigh d"%@Paf‘*Hé’Vﬂ GAEAMPOYAWIY, oy ed -
to be actlve after i ntraduodenal admi ni stration in inhibiting 15 the _
‘gastgpc secretion in rats accordaln-g:uzo-(th)ﬁ-nm,t hod of H. Shay t afix) 30
(Gastroenter., .1945,43,5). 15 Accordi ng to this met hod the tested '
conmpounds mere |nJected | nt raduodenal | yR{(i"

Spr agueg, ’E‘?ud‘?a a5 adtthed- 3§9d@ 1 8%ki5ge ﬂ-tj L_1SAGH nagrenty- f our
hour s bﬁ QJn Ip hlh@é ﬂcg MGnBS‘n:d:'r‘eOE ﬁf‘ Urfgﬁﬁlé tirlg 1! PPl ¥
was mai prodicbigtibs vaRnfuBAtRY bﬁm icl&i ﬂadl‘ﬁ?o éorun der
l'i ght elslil-moaanaest he5| a Four hours after th i gat ure, the rats 20 wer e

sacr BBi ced A chmeoundofferhuls 84 mey baebtaines bydiakasizing d compbuoé otfoinfuldXt ed at 35360
r.p.m for 10 minutes 20 -and the volune, |ess sedinent, was determ ned.
The amount of free hydrochloric acr din thsgast|{| Cc juice was determ ned by
tltratlon agal nst 0.01 - : ' 4 _ I o :

(x)

.d.). at - the tinme of |igature, Si x o
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N sadi um+ydr.oxide, "to an end point of pH 7. Table 2 shows, for exanple, .
the approxi mate [err] val ue of the antisecretory activity in t he rat 25;;
‘obt ai ned for the.conpounds reported above In Table 1: . '
.25 . Ta Ie 2 Antlsecretory actrvrty Conpound

6 ~E 7nR1R : 1 0O m‘I/ |1r| Cancid
-'agents di spl ay, as does atropine, a “r emar kabl e but undesired .

ant i - chhdréeR M, R, AR, Rg)R,t By, Ryl A éndarout ad detisedabovellisy donuenitidriabmarer, tor a:kamre

‘ass 65 5 ewlith NaNQ, laed HClank S9a st tempB@tusasasnging fropratiout2C trboutl9°GyA epmponnddr i ne
i Ui ceformulat¥h aman e eksainegtbyreactingp coaweyndetterpyle Pl 7 kovszky 30 G P. and -
" Tardos L (Europ. J. Pharnmac. 1971; 15,.310 ), According to this nethod 5
-mal e mce, 20-25 g body weight, were used{g? each group. Table 3 shows,

for exanpl e, the approximte {erg ) o he anti-cholinergic activity
- obt ai ned accordi ng to the above A e he &onpounds reported In TabI e
e -c—angerr] FEER20524

1 and 2. 35 Table 3

.35 Anticholinergic activi ty Cofr'p

>100 ng/ kg FCE 20618 : Mk g S Yira it cerogeni ¢ and _
. anti-secretory agents, the corrpoagds of ‘the invention are adnini stered
through usual routes e.g. orally, parenterally or in the form of
SUPPCE | whergireB,, RARD By R, R{ andiM arb esidefibed dboven inith b cOBbungofformutidX®), from 1l t& 5
times daily for oral admnistration to adult humans are used. 40
~Compound FCE 20618 is, for. exanple, opreferabl y administered to adult humans .
orally at dosages 40 from 100 tqr,.l L_{Bh,PLG, | dose, from 1 to 5 jyyes daily.
The conpounds of thi's invention possess *al s& i munonodul at i ng activity and
In par twltsnélmﬂ‘,.arahdBr,raalasdeﬂnedaws Ther r i mmunonodul.ating activity is, for

ex arrpl anqapmm ohformpla (Xlliozav _
bé)g’f’ éﬂg‘;ﬂ §° qs 1% Wﬁ&{/ "@lﬂb‘B 'P"P "G?fg(-?gof sheep
red Groups
,ﬁ &% mce wereln ecte % gkﬁﬁﬁ@‘gﬁ i gen. The
tested co npoum.adw FetmaKd (VI o7é ﬁéﬁded usig sﬁhdaid\ﬁetdm&imyﬁ Im‘m Eélc-md 5
ng/ kg baydpreget glio J. Anvep. Chemr SocS 1968, 90,8241 and1t986,58,15684. on of t he antigen. A
cont t1®| gr §erpeouo¢s withcformula-(() arechlsg RrvEarad tollowing standardsyrecadured. 5 t he 16

conpound é’P mg""& f‘?’@i‘@r‘x’t whereip Als ﬂme‘i"lﬂ"i!'i Ry ig.8p deficed.aheve,e knawnior may agar nst

SRBC de t

| mmunol g wﬁ%'% %{hgrei"a%gg |°?’§¥r¥tﬂ’&a‘§z'}ﬁi\)iq’°\x¢‘ tﬂ?&@g
Academi c ress New York Vol ." 11, page 152 1977. Augnent atlon of

haenol yti c anti body pr oductlon was shovvn far exarrpl e, by corrpounds FCE 10
20696 and FCE21849.: NH
10 These two corrpounds |ncreased tf‘ue ané ( R.er s severaI fold as
conmpgged to control group., The 2 aCttrvity of the compound of the
i nvefiti on was, for exanpl e, eeVaL i nfl Benza and f&Ipks sinplex 20
Vi ruses experrrrental |nfect|on ' u)GFoHlps of CD-il-mce were.Infected
|ntranasaIIy with the strain./BR 8Rgf infl uenza virus. and other 15 groups '
were i nfected |ntraper|toneally W|th the strain 1 RC of herpes si npl ex
Virus. Yhgsei Xy QrenpRs @ resstiverdiedvativi thereef: Ry RacRet Mo Bu iRy Ray B AR ABHut es,
e.g. | %ﬂc %W&%F Pyjtable Gabery Rriestiag geent inpertigularafomepyngof fogpulg (RN o5t ed

conpounds, a SANHEPR he | nfl uenza.virus, was.evaluated on the basis of the
nunber of |ung lesions and, against the \ges I nfection, the paraneter
consi dered was the protection fromi#rt ¥y since, as | s known, herpes . :
si npl ex Infectiaon I's lethal In-nice. eu )u The. tested corrpounds was found
to be.effective in protectl ng‘the.m ce from both the viral 20 infections.
- .For @Rapparein mga gsdsfinpd gbaye. miyde obtdined bisreastingla tompound offormutadXitl. ei t h2G
one or a suitable amino alcohol, preferebly 2-aminoethanol or 2-amino-2-methylpropanol, according to
an. J. Chem., 1970, 48, 983 and cyclizing the obtained amlds, In the presence of SOCI, according to
' J.Org. Chem., 1975,40, 1430. .
Compounds of formula (XI) are known compounds or may be prepered according to known
30 methods, for example as described in Chem. Ber., 1972, 705, 217. Also compounds of formula (XII) 30 :
and (XIil) are known compounds as may be obtained through known methods from known compounds. .
The compounds of the present invention are active on the gastroenterical system, in particular
they are endowed with anti-ulcerogenic. gastric anti-secretory and a very negligible anti-cholinergic
. activity and are therefore useful in therapy, for example in the prevention and treatment of peptic. e.g.
35 duodenal, gastric and exophageal, ulcers and to inhibit gastric acid secreation.. 35
The compounds of the invantion are also useful for reducing the undesirable gastrointestmel side-

‘effects resuiting from systemic administration of anti-inflammatory prosteglandm synthetase mhibltors
and may be, therefore. used for this purpose in association with them. . o ’




-

rod

days&fter the infection, showed remarkable phar macol ogi'cai acti vity by o

reduci ng.substantially the nunber of lung lesions In the Influenza.

Infectidf and . protecting up to 45% of .animals fromdeath in the herpes

- sinpjgex infection. 25. ~ The conpounds of for nul a. (1)gare obheraf & e _
us efot—rmtte—tterapy oftramnsp amtTeactrons, 101 2 LS
of - ki dneys, Thggart bone marr ow s ndocriane IanaFtﬂ %,' %E {Ieas of
pat hol o ) F'fﬁ'f(!%] ‘ﬁ@ﬁ %’Fr ﬁé s are-
of ther gﬁ?i\asﬂ-iﬁaﬁ rh?g' e inhibition L% Icgé'd éseg gtgcu ﬂg -
‘chroni ¢ I nf gLbiiing ae poaﬁuiwurdmmw&e@aperoamb)ohedmﬁaera.es . u

. clinical * 35 case, takifg INCO

_hypercholes

char agt etel uﬁ&dbubaanam Six rsowgod—ogmey &l et 0@—120 ifagred ehoprsoversgsgd for the

" | mrunodefredinentca sawara flekitd@srealitroeshwin oetting wasised for thajmmobilizationanddbews  ncl udes

r heumat @fter the-immopilizagion sﬁtemfe swﬁtfe tBpistorpachs yera semovadand thlesions sAUN i ¢ i s,

VaSCL” I tur?r S% mcrl‘ Xa roxi 8 e CItl -ul nmer er ent
cl i ni, a'obém EP{&'L&RHT% E%ﬁ" fﬁ% rallaa‘{afrt%istr chiepert "E"OJ ehfin el

trans I antati on and ect ] ons seases the tinme of onset and the clini caI

‘course are, as.a-rul e knovvn conver Telily1 the onset ©of 1 nmunol ogi cal

di sorders i s unknown ang
conpl ex. Hence the ther peég '

v - neral ly | ong and

! ?%qé’ raﬁi”r‘fed f or ea%:/h si ggl e
: also fact thht It depends also .
on the route of adm ni sra:togqoszjl'he of al T 0a8 mglkg - enpl o,/ed In general, for
all conditions requi r| ng <ROE20808rpounds. Pr&0mghkpce is gl ven to the
parenteral route e.g. Intravenous |nJ €CL 1 O _Of | T.

i e S

regi nen mstiﬁétﬁaattﬁé Lted Sonouhdaiv _ a&a&waﬂbﬂm ﬁﬂﬂouﬁm of ot e
is 40 maamr s:edpmgtﬁcnamm fBtsl{ PSS £30 j)mmm&eh gloup. Trehtpdamhows, * for
exanpl e, betoenthe teatithe Gits were déprivedof fdw batithe watet suppiyl wes mh inad. Qhohedayobthgi ng

o a0y SRR 1 e s og) oY IoGHES L0 ""% pﬁﬁ*ﬁ?%‘p
Ot a r a-
subj ect 'F‘?QZKE" of Qa"IJ$ W.@ﬂﬂ:’é’agam@r i a% {eRhiAgd ﬁﬂit&ti&ﬂn&ﬂﬂbiro @eriod.

45 Dosesy Qliuftiy uiéeu&ma a.n{aaglvng 5 to about 100 ny/ kg
of body wei n&bie ZTshowb,Jorlesidnbie Mpﬁm.mhiaeogafambﬂhe&nﬁmm sétiviny inehe.ratsdf - -

- cour sxg dbtwmdfdddsa:gmpowgsnaomdmaqvelheTMMsted to ‘provide the optinal 28

t herapeutic response. The conpounds qj e Invention are also endowed with -
an elevated |ipid-lowering and anti - AB'®4 heroscl erotic acti vi ty. .In

particul ar they ‘are actifve in Iovverl_ng tAitisderstry Betivihol st erol and 50
triglycerides, in incregsi agnpdmdtota ser urBDgild. chol es{erol .. -As: known,,

drugs- sel ectively Incred =ttotesterot—concemration in blood -
and/ or the ratio betweel 5ﬁ§rr] : i_popr?géﬂ%%hol esferol are useful in
the prevention and therg y eros*ler’os Bueck Cl J., Artery, .

2: 196(1976) gofdféritg thétman aﬁl’-é\@#‘a&#ng , ds/a6lds atrORIRe! @ IrernRPEBlelbbt dridesied

Medi ci nadntiGReiefgicagtivity, the ébinpoliiaiot 6 inkéhtios Weretiso assessad for el antigbAlm.

55 Th30 caghinsti svr;drmﬁe intheed terowine In rhibe acoowdingito. the mddewlmwd-esz&quzkn 30
groups 0%.PJaod Ferdmrt. - JoR Hﬁl‘%ﬂ dﬁe’”"i ed for 'six d £

E‘mem&;‘@ St

217(19 Iva- IV(SPF) naleratsfed

" st andgg d I\/S/K_Altromn di et: I\/S/K 60'vhbtora)mn S atrade mar K. _ 35
60 Experinent 2. The te.t'tcu L,uupuuuua auapcnucu rm Met' hocel :

(regi stered Trade Mark) rrg é -cellu o§€""" lingraie gctiyty, ut|r|on I n vvater) and
adm ni.stered by stonach tu " he d)se of. n‘b/ kq fonl 4. days |n ‘bot h the_

GB 2 091 721 B 7 Grqupsceioeasi nal were)mooﬁg/l@d W t t'he suspendl_ ng .

was det erm ned

experinments: = 17 ' FCE 20524 ' >100mghkg d

agent only (control grodps) The total serumcholesterg

Denmac lggr

~with the nethod of A 974 | ods nvention ate.admint | |
RiC] sl ﬁ%@%@@%mﬁ% o ey I

FCE 206 1536, 96Pexarvigle] inistered to adult humans orally at dosages 40
from 100 to 150 mg pro dose, from 1 to 6 times daily o
The compounds of this mvention possess also mmunomodulating activnty andin particular S
antiviral activity. ©
Their |mmunomodulat|ng activity is, for example, proven by their capacity to modify the antibody



: an|

~The,total [er]-tipoprotein cholesterol was deternined by di ffe,rence , _

bet ween total serum chol esterol -and HDL chol esterol. Statistical anaﬁ;& S

'n experiment 1, and*2 was perforned by the Student's test for 10

wdent_sanpl es_or_by the Cochran' s test when the GBra #8teR2 Wt e i

eous at the F ratio 10 test [Bliss C. ., Statistics in Biol ogy,

Vol . W chran W G, - -

Cox* Gil:ts mgﬁdﬁjﬁgmﬁ‘géétgﬁg%3 eyb'%‘gﬂﬁgaé’%gmeﬁe}w York, 11 Ed. :

(L _,968) Gragr of A0 famalketD-¢ nﬁcesﬁeawaieetlsatp mnzumoﬂ SRBCIsa bistigen.Thé wekedi h -
hyper combondeware e!tmieted!ﬂéo mh'l aﬂdﬁhm/@o:ﬁemlem worgwands, for

-exa PE’° '° the F‘U"tl'ﬂ P g"' " h;ge : QSrgI 5end
to. 1% Ié P%%g):}é%ﬂ %rc&%“g ggq’ J‘; m;:%ﬁ&wég II Lh -

conmpounds . ¢

for exa EtGEor?& &Holyt‘%ﬁtfbo PMB&hcii&\ \dﬁ-‘sh&aﬁ@or ﬂ@Bﬂon&ﬁﬁWFCE
-_chqloeszoesménnscazpms.l cular [err].-lipoprotein cholesterol and serum 10

tri gl ycerihdsswo comgginds i0g@gasgdthe aﬂlbodﬂﬁe-[?ewe]al aslcompar€30 298rbl gBUp.B | n vi éw .
of theu r The getivirel FWWGWE{IW%? ﬁW’;%:@W @e'me!mgdw-eﬂqssw in the -
n

NVIFUS!
]E her aﬁ lzgroupzqy Ifrﬂni 1 Eqme re?ntﬁrﬂeéiofl rﬂ‘l EI¥ f dosgge
0r1 roﬁp er9f uttape rﬁe ?5 ' m Coat1%
tabl e@ uhds-W mﬁimsﬂeeasmefghslmema@g uﬁ.s amy, duBc JtdHRo
suppOSI t Ofhia @ffact ﬂaﬁelastea €drhpounds, dhainstthe MflubASOLras, was blaluatbdion wlbas&mﬁu by
i Nt r awemioad of lumy lesidris@nd, @gainst fhe hiprpes infection, the pérametermgsidendd wdsemaprotec:iwunds
depenﬂsm@??fﬂ?ms'a asimwhemnmptewwmm is jathal \M‘!‘FQ& a nd . 5 adm ni str

né;:?m% %’%@gﬁﬁwﬁw’% fﬁf th d f or? oral
adm ni ¢! i ose, from
udtbe?'%ﬁtluﬁ’gglt idhs irp{he o id?trﬂn %B{‘ﬂt §sﬁtor995ﬁh??ttﬁ@y Tge _

tOXI Cihbrpesdimpidanfeciaounds - of the inventi on |s neg I gi bl e. N ne hours
de25i ved Thecempannds d fortruiadil @rel thereddrb yseful tinthesthamgbyeof e nsplantieaaibns for Of 25 .
i ncr ea’sn msréym Qfﬂﬂslnmdmedwammm ih brd melcrinwendsmthmv@np@t i ve acute

P et e,ézg‘ém*i

>800 %Hé@alonephntns, vasculitis and blood dyscrasles The therapeutic regrmen for the
LD[ er sindmm&dﬁ@tbt&ﬁﬂ:tedg&bklgp%fﬁ&ﬁdlﬂgy LD err >800 FCE 20561

Derr ] In transplantatlotmg ir iRnp Meg g(ggi]_ne of Djiset grid the cliulqﬂ gouteoame
e onset mmungl §s is unknown and their clinical course |s
&r a

. 28‘5@ ﬁ%g ,g ex. He:ge thg £| ﬁ% gle cli@%bo <8:ﬁ)

t

g/ | kg %hgé so éved,lin gen gﬂdﬂrence is>400
<800 gwér@ tl?e%arenteri te'lb g \MRtrdveiida Wusﬁcﬁ\ 18F thé Brewi'ﬂorf ej&Woﬁ gnd .

co p o thed@atment of acute infections. In the latter case Eﬂ:_:topicel applications may be used. _

20'AD0=6H, Fer maintspance mmnyﬂuzal emamncsrda dmhme{ancdqapgrrsawutaﬁ@s route is

] d.
120493 Gﬁ"ﬂ @%’ano di benzo b, d mple,compound FCE 20698, can be
gofbod ay; for
A 3 pyr undforemmw kgof
2 .

9=6H; 6 C; hoi ﬂ’f&’@
20562 m[é &%ﬁ’
8=y, So&/m‘uh
FCE 2056 IDoskd-bf @ctiva ctropounds rhn)girgcexgz ffomhydaur dlrbmoidnihﬁyg ﬁfbpd\ﬁﬁﬂglﬁ@ﬂﬂie
=6H, 6useg|ra[sgxgrn!ﬁm§dnte@hl bdminisfration] Qficourse, these dosage regimens may be adjusted to
Tl provide the optimal therapeutic response. -
The compounds of the invention are also endowed with an glevated lipid-lowering and anti-
50 atherosclerotic activity. In particular they are active in lowering total serum cholesterol and o 50
‘triglycerides, in increasing the total serum HDL cholesterol..
o As known, drugs selectively increasing the HDL-cholesterol concentration in blood and/or the
- ratio between a and j lipoprotein cholesterot are useful in the prevention and therapy of
atherosclerosis: Glueck C. J., Artery, 2:1986 {1976); Day C. E. in Frank-H-Clarke (Ed.) Annual Reports in
85 Medicinal Chemistry, 7.3: 184 Chapter 20—Academic Press, N.Y. 1978. 55
The activity of the compounds of the invention was evaluated: 1) on groups of icem :CER (SPF '
Caw) male rats, fed for six days with hypercholesterolaemic diet according to C. E. Day: Shurr P. E,,
Shultz H. R., Day C. E. (Ed.) Atherosclerosis and drug discovery Plenum Pub. Corp., 217 (1976):

l\:

4850

. Experiment 1; or 2) on groups of iva-SiV (SPF) male rats fed standard MS/K Altromin diet: MS/K _
60 Altromm is a trade mark. : 60

: Experiment 2.
- . The tested compounds were suspended in Methocel (registered Trade Mark) (methyl—cellulose,
"~ - 0.5% solution in water) and administered by stomach tube at the dose of 50 mg/kg for 4 days in both
the experiments. _



FCE 20521 =6H, 6- et hoxycar bonyl - di benzo[ b, d] pyran; FCE - ' .
20524E§H.6 am nonet hyl - di benzo[ b, d] pyran; 35 FCE 2061 8= 6H 6 (1

-~ pi perazi‘nyl)-di benzol[ b, d] pyran; ' ’ .35 FCE _
20696¢6H 6- ( 2-'di net hyl am naget. hoxycar bonyl ) - di benzo[ b, d] [ﬁﬂranOSFGE ~=7
21849=6H, 6- ( 2- di et hyl-am noet hoxycar bonyl ) - dlbenzo[b d]pyran ‘The |nvent'0n

incl udes a GRGEIREAMbI Wate tea(SE With teRsdoRdThY & pg. of the
i nvention |fheg‘étﬁl(%€iuﬁ¢dh6l€st%t ﬁeﬁh&h&é@ﬂﬁﬁ ﬁgghfa oﬁﬁﬁmpﬁ.‘lﬁ\ tenenewz@nt
(which @ao. be a carrier or di'luent). 40 - -. The. pharnaceuti cal

co mposi ti o n&e@ﬁrumeglvmd@stwe@rﬂe&f@na%wm thy methed af Mendea | Qi Chencd A¥eR7i on aé u
"

40 rretﬁ‘u&ﬁ darea ni.st ered i utic f rm fo
examp ¢ %@ arﬁtrg%caf"ﬁfewsaaﬁf@r# SER45 e gt o 0 e e

' Corrpoun fhin dnBfediBrofivasWetethiRedo b@s Go GﬁHel-Unpéﬁ Rl 1
starch %ﬂ@HﬁD&h’ﬂ I%f gﬁoﬁia:icgl Ngrvh@ﬁ\ar:&&riﬁle&1 ﬁ?id 2'%pe|‘f£ﬁﬁdnbt\5ﬁ138fdd5ntﬂgsd€o
magnerd lndependentisarples ¢ be tiedDochrarfdétavhe theweridniidsavere it icraogen&ous dt theF aagje ntlQ,
e.g. St dest[BenC. s Stamesceja Rivlouy Ybiat image ZE3 Metiray Hilkobk Coramany New Xoriy 887y |

cel l ul o "ﬂbeG-r aMG. ﬂyﬁﬂgnwmees'm%algwteg and $Rgs mgem\s York, ILEd. a9§@>amﬁ

S S L

pol ysor hak éahﬂ,ayg“ u n general, non-toxic

phar macol ograbils showsithet, in\the ﬁmmw«um Al&oqahmmwﬁneaai) thotestedat i ons.
- Sai d phapmpamds ifar akampiefCE 2088 bnwersfount t deoneasealnd tatabeerurmctiolestarol, irsparisular f or -
exanpl eﬁ-‘MDTREMO'Wefﬁi%#Hg“mgrm ing, 50 tabletting, sugar-coating, or "

fitmcoating processes. The liquid dlsper3|onsfor oral adm nistration may
50 be e.g. syrups, enul sions and suspensions. The syrups fray. contain as
carrier, for. exanple, saccharose or saccharose with glycerine and/or

manni tol and/or sorbitol; in particular a syrup to, be adm nistered to- ,
'di‘abeti-c patients can contain as carriers only products not -nmetabolizable-
to glucose, or metabolizable in very snall anbUht ‘to.glucose, 55 such as,
sorbitol. )

55. The suspensions and the enuIS|ons may contain as carrier, for exanple, a .
natural gum agar, sodluntalglnate ‘pectin, nethylcellulose, '
car boxynet hyl cel | ul ose,. or pol yvinyl- al cohol. The suspensi ons. or sol uti ons
for intramuscul ar injections may contain together with the active conpound.
a pharmaceutically aCceptabte carrier, e.qg. sterile water, olive oil, ethyl
_oleate, glycols, e.g. 60 propylene glycol, and if desired, a suitable
~-amount of |idocaine hydrochloride. 60 The solutions for intravenous
i'nj ections or.lnfusions my contain as carrier, for exanple, sterile - 20
GB2091 721 B 20 water or preferably they may be in the formof sterile
aqueous i sotonic saline solutions. The suppositories may contain together
with the-active conpound a pharmaceutical |y acceptable carrier,e.g.

cacoa- butter, polyethylene glycol, a pol yoxyethyl ene sorbitan fatty aC|d
ester surfactant or- |l ecithin. Cther pharnmaceutical forns nay be used for
topi cal application, e.g. as-creams, lotions or 5 pastes for use.in

der mat ol ogi cal treatnents. For these conpositions the active ingredient’ nay
be 5 mixed with conventional ol eaginous-or enulsifying excipients. The
‘foll ow ng exanpl es IIIustrate'but do not limt-the Invention. Exanple 1 .
6H, 6- hydr oxy- di benzo[ b, d] pyran (10 g, 0.05 nol) was treated with [err] (50
m) for 20 hours .at 10 room tenperature. The thionyl chloride was
evaporated, the organic residue was taken.up with -toluene 10 and then the
m xture was evaporated to dryness. The. crude residue was taken up with
anhydrous di net hyl fornmani de (50 ml), then a saturated. aqueous sol ution of.
KCN (0.05 nol ) was added at OC. The tenperature was allowed to rise to.the
roomtemmrmureahdthernquevmsnmrnmnedatthlstemmrMUreforZO
hours. The reaction m xture was diluted wi-th water and extracted wth ethyl
acetate. 1 5 The organic phase was washed with water, dried over,[err] and
evaporated to dryness to give a 15 clear oil which SO|IdIerd
Crystallization fromnethyl alcohol gave: 6H, 6- cyano- di benzo[ b, d] pyr an as

" white solid (4.2 g; 0.021 nol; yield 40%; mp. 98- 100[err] By proceedi ng
anal ogously the follow ng conpounds were obtained: . S
6H, 6- cyano- 6- met hyi - di benzo[ b, d] pyran; - mp. 1 14-116[err] 20
-6H;6-cyano-6-ethy|-dibenzo[b,d]pytan;

20 6H, 6- cyano- 6- phenyl - di benzo[ b, d] pyran; mp. 120-1 23 C



-6H, 6¢yano- 1 --ngt hoxy-

di benzo[ b, d] pyr an;

‘6H, 6- cyano- 2-chl or o- di benzo[ b, d] pyran;, mp. 128131 C ot ' 858_,..,5
6H, 6- cyano- 2-f | uor o- di benzo[ b, d] pyran; mp. 118-121 [err] 25 o
6H, 6- 0- 2-ni tro-di benzo[ b, d] pyran; mp. 185-196C- o
25 gl8 C‘%(rvana 2- et hm(\/ dibepnzolh dlpyran mnp 122 ’I?RIGgr'?]o91 721 B 18
6H, 6- cyano 2- trlfluoronethyl dlbenzo[b d]pyran mp. 1 10-11 30C B

6H, 6- cyano- 8- chl or o-
6H, 6- cyano- 8- f.1 uor.o-
6kLﬁ-yano 8- nethoxy
30 6H, 6-cyano-1, 1 O-
6H, 6-cyano-8,9, 1 0-
“6H, 6- cyano- 6- net hyl -
6H; 6- cyano- 6- net hyl -
6H, 6- cyano- 6- nethyl
35 6H, 6- cyano- 6- neth
6H. 6- cyano- 6- net hyl -
6H,.6- cyano- 6- net hyl -
6H, 6- cyano- 6- met hyl -
6H, 6-cyano- 6- net hyl -

di-benzo[ b, d] pyr.an; -
di benzol[ b, d] pyr an;.
di benzo[ b, d] pyr an;

di met hoxy- di benzol[ ,
t.ri met hoxy-di benzo[ b, 1
1 - et hoxy- di benzol b,
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6H, 6- cyano- 6 met hyl - 2- net hoxy- di benzo[ b, d] pyran; mp. 94-99C . . . .
. 6H, 6-cyano- 6- met hyl - 2-tri fl uorornet hyl - di-benzo[ b, d] pyran; :

0l 6H, §- cyano- 6- net hyl - 8-chl or o- di benzo[ b, d] pyran; : -
L5 ! L -
k gﬂ chano 6- met hyl - 8- fI uorQ dLEETi?LbAFpriﬁn _15  GB 2 091 721 B . 5

15 6H, 6- cyan'o 6- met hyI 8- met ho;("); ETBZn§6"B 5] byran 6H, 6- cyano 6- rreth I-1 :
- 0-di nené{lygx%mwbdm hdl]:-p;hvmng pgtivity, 1h9§.61°1\' CP&‘BW"@HGGHE in theghesapy 9,
O-tri

- dﬁﬂ'f)é-h% ﬁl [\‘l‘a;' ty(ygdq_agge lém:jthezﬁrr;\of blets \ '
t o
R R R S e
: ﬁ: he dépen atﬁ t and rous .
| dl et YAdf'rm"lﬁﬁ% oulertr 58 B16, fxlt ea;mpemce GSTIkhﬂde@e\aaé‘ptd i aiaed for 3 -
days angdinidistrationid achdt rbﬁuesuanmnesowrabeumogammuapefrommm Zwpewdatved and the

aqueousprﬁh'ablefmmsloem2%!‘9#0\#9!49"&#1 \2 acet ate.. The sol vent was, eva orat ed .

'E (r)m g]r nessT'I‘WO#a lm ﬁEF“ gﬂﬁ?ﬂ ese S&K ég 3% A;ET:%%&, L mjple.

- pi perat“fb“ AN s an ol u s ance Was converted
into y roch orlde |n di et hyl ether wi th the stoichionmetric amunt
of 14% et hecanonoam,ut i ord0ef <80Imd/Ry g; 50% "mp. 240- 243C Anal ogously the
fol | owi'ng EGH? ﬁd@sa/vere?&SIeﬁQWQSH 6-[ 1 s
- (4- W&t hy| EGH20518: stl)] s’ka] pyran : mp 118-121 C 30 R
FeRE9¢ -'*pera nzo[ b, d] pyran; mp. 148-1 50C; '
i _s:c no- d| be pyran; - -
6H, 6- di t er gego hq_%ﬂo di & é fyran;, 6H, 6- (I 1 -p-| perazi nyl )-1 .
- met Roxy- dr¢ezos2fibLbd] pyr an; SBDthﬁ/kg ' ' 20

- pi per azi n 0_526HLQ360 d1> yran; mp. 178-181 [err]; 35
6H, 6- (1 - p zo[ b, d] pyran; - N :
35 6H, 6-( nyI 2on %% benzo[ b, d} pyran; 6H, 6-( 1

- pi perazin -2Z2- XY - d enzo pyran; 6H,6-( 1. o

- pi pgs azi nyﬁe)abavduﬁﬂeﬁlhmﬂmm%ﬁbIWhpéﬂm;‘r an; 6H 6-( 1- | 28

- pi per azi nyl-) - 8- chl or o- di'benzo[ b, d] yran; 6H,6-( 1 _ _
_pi per azi ngc ZQZWUM%@ J;‘g %g{ fosgbenzolblpyran; "0\ a0

6H,6-( 1 - d] pyran: 6H,6-( 1

- pi per azi ny 562=8H ,q,)‘ran 6H,6-( 1 '

- pi pgpazi ny ! 'HQ,~ yaﬁmm dpgis:an; mp. 131-1 34C; 6H,36-(

1 -pi peraz IFOEﬁOSﬁMMb&y—BWrbﬂMWI-MM&I@bl,pvihmyran 45 6H, 6- ( |
1- pi per azi FQE ROEB 1:6H!Bydaridxytwtiyl-dibdnzobvdinytandi pyr an; - 45
6H,6-( 1 - §F a%?zh etanmmwvl-dihen pilevren:benzo[ b, di pyran; 6H,8-( 1 -
- pi ngaZI n;'z_ ‘ :?{2'“?”‘?‘ ﬂ‘d ARV pyran 6H 6-( 1 . 38

- pi pEFazi ng '2 466! -(2%&%‘3:'%% rfony) béh¥s[ G}pyﬁk‘ 6-( 1 '

- pi per azi ny; lef-(22didthyl dathehyldib¥aesls d]eyrad. Py r an; 50 6H, 6- (1

1 plpera2|nyl) 6 met hyl - 8-chl or o- dlbenzo[b d] pyran; - 50
6H, 6- ( 1 - pihpawersion inciudés-apbaimaceuticdl coropaitidi bemprisind a dg rp?cuaqof tag-{neengionin

- -'pi per aagsgittiongvithratoh MFQ“VGGOGP‘BUQ Plifﬂtl . mbwae er qr diluent). -
- pl pé&p aZ| he pharmagey f th 'Y %‘: conventional 40

- pi per aZl k- opy .' 'St h ??g ; eg ! %El?& or:cla,for-msm" 6-(1
- pl per ”‘Bi fﬁ )é tagl rcH; lubric &Mlcéi S Brg st rﬁaﬁ'naﬂum or calcium '

3) Dld?b?ﬁé’lﬂ{tm Blveodls hnhummbﬁnb o). archds/dalilc gutns]gellin) \Was SUS pended_ -
l n aQbydfeﬂwli:elhmm%m(vﬁﬁﬂwrﬂe!ulodahblvviifﬂﬁv'@d'dﬂii Jisaggrigating agents/ 6.0 starehunt 4§ a
1 8- cr owgini-agidaiginates: sodivihustatch divpolats; mqnveecum'strqveﬁuff%w%maryswﬁt‘"q oom.

s e e TR R L 0 01 ve

“an oil 8bar "@H’ag ‘?"HYﬁ“ .
50 ot L L T T A e
white sg Qmuié d nsidRs- '

The syrups may contain as carrier, for example, saccharose or saccharosa with glycerme and/or -
mannitol and/or sorbitol; in particular a syrup to be administered to diabetic patients can contain as
carriers only products not metabolnzable to glucose or metabolizable in verv small amount to glucose,
§5 such as, sorbitol. : 55
The suspensions and the emulsaons may contain as carrier, for example, a natural gum, agar, _
sodium alginate, pectin, methylcellulose, carboxymethylcellulose, or poiyvinyl aicohol.
' ‘The suspensions or solutions for intramuscular injections may contain together with the actlve
compound a pharmaceutically acceptable carrier, e.g. sterile water, olive oil, ethyl oleate, glycols e.g.
60 propylene glycol, and if desired, a suitable amount of lidocaine hydrochloride. . 80
" The solutions for intravenous mjectlons or infusions may contain as carrier, for example, aterile




_ 6H 6 c ano- 2-chl or o- dlbenzo.

-~ P
-~ 7

B 2 091 721 B 22.By proceedi ng anal ogous} y the foI | owi ng corrpoumﬂ?were
obt ai.ned:. 6H, 6- cyano- 6- et hyl - di. benzo[ b, d] pyran mp. 11 4-11 6C - _
.6H, 6-cyano- 6- et hyl - di benzo[ b, d] pyran; -

6H, ¢ c;yano 6 phenyl d| ‘benzo[ b, d] pyran; mp. 120 123[ errdg 2 o9t 7§I1JI Q;cygao 1'
- e y=trbenzofrts quyl o,

d]pran m p. 128_131 C“_ _
e a icsgline solutions.

WP?‘ %‘""" '!‘ gl?maceutically acceptable

acid ester surfactant or

r

rzﬂfa*&?&f RY{Tayche IR s*
yle ta

z!q
Cél’g'%e.— agéhéﬁr t@c-gkgﬁ&ﬁ ?d? to ' ams, |0t|008 or

65 Ciya3ta®for udelin &6rmefmslhbehm¢hhema{ehb hwiiﬁdhs tﬂaaaﬂvelﬂdaedieh o 5

-:-10 6 H, 1Bixed wittoecBvanitibral cleatjinvesaraimu)siffipyexaipienm p. 117-120C a _ .

6H, 6- cyanahﬁabnqmwmmplseﬁmbw}moawnitmepbrrve-m_ws 117[err] ) -

- 6H, 6- ¢ % 8I met hoxy- di benzo[ b, d] pyran; m p. 102-105{err] 6H, 6- cyano 1,1
O g woh

0-di me EWL{E& f}b&éﬂ (10%, 80511% das%hea &k 808, (60 iHoPzPNERAN 8. 9. - 1
0- t 1 0 niBBthéfbba 6. ThE dRibFidd Wwag Bviporatdd! thb brgahic residue was taken uplvith toluene 10

 6H; 6- cananienthevaibduyd wals evapotdtalty dynéss I The E:hddiapfymmas taken up with anhydrous

6 H @etbyl®rmartidy (502m); theo p satuiatedagusos sblytipn af KCNA0,05 miol)was addediat P°C.

6H, 6- c mmmm ?a'@vﬁ# tnffssrwgmm 'n vraaﬁthem' urevas prainggined at this
6 H wagband extracted with ethyl acetate.

H arpi ed ' 15”..-
SRS Se e

'6H 6 CyanBy ﬁoeaahyhn&ga pmewdodwaeaaﬁ&buddwraébtamd
"6H, 6- cyano | - 8-fl uoro d| benzo(b ér an;

6H, yano Srmp Wfﬁ[%p‘dpﬁw ﬁ°C25 ' _ B -_ : _'
" BH, cyanﬁH'% %%’%ﬁg)ﬁl :Q,g%gc()[ﬁg__],%gém o .20

25 6H, 6- cgﬁrg i benzo[b d] pyran; mp. 115-11 8C;
6H, 6- cyangﬂe thisro ngfg,d]wm{ b, d] pyran; mp. 108-111 C
- Exanpl e 56mssn)hn¢:t-2-ﬂﬁbrﬂﬂib6ﬁp daelrzvk:b d] pyran (7.2 g; O. 036 m)l)
and2§ 19. 36 GWamnmd}beoio[ndim nawam - 25
et hoxycar: °ﬂl°¥‘\1'?i P Zammsﬁ\ de I'n 200 m of benzene was
refl uxed ro-dibenzo g8 under reduced pressure
and the rSﬁ'eﬁ&J@ {b ﬂ;&“{ Tff: 7°c ‘he solid was filtered out and -
t heggt hersﬁgeagg{ Qy f,gﬁg@[sa]py beﬁjz ge@s separated on a Si I | caggel
col um (nabﬁtosathﬁsod[n&mo}:y-aieénzb[a oaipyked; mh.p01 624-2905°af ‘
6H, 6- et hofK.6eay 9,1@tiiryéthoxstidibenzolt] dipyidm pxpa h 1 4t p5°CA5- 47C. 35 o -By'
“proceedin .&m@wt - mthom-#‘ d ounds wer e obtai ned:

ggg e'?hg nord N H@{b pYren: Mg_})d]_ y%gn ran; mp. 56- 59C. a5

uQ g
6H, 6- et hogge Baﬁzo[ IR Gh B, gl Dygeen; mp. 71-73C;.
6H, 6- et hosueasvhwhmﬁhz-kﬂﬂﬁommbm&bn (Balegen:d, d] pyran; 40

6H, 6 et hoi Whg«bhl&odlueozoﬂadpwsnzo[b d] pyran; mp. 61-64C

40- 404, 6- eﬁ thl-ﬁrﬂv |bgnzp[ i benzo[ b, d] pyran; mp. 49-52C 40

6H, 6- et ho éﬁ’/ zo[b d] pyran mp. 75-78C;
6H, 6- et ho N/ | p. 39-42C
6H, 6- et hog u 1qi em(ran 45

- 6H, 6- et hoxycar bonyl nmet hy 8 ch oro d| benzo b d pyran '
454SI-€!0mollﬁbxycar bonyl met hyl - 8-f | uoro di: benzo 45

e Wfﬁ% %:ﬁ‘ %%%n R

60 toluene vidd ln esnzaq{ebasd] psoan
50 6H, ﬁpmdmy:mmhmyk mab:h;dhaﬁwawsﬂi 8-&yariokdiienzafb, dsvlﬂt]a pyNdAR.E ghp.
67- 70®-0B%-n6); ot.th 8fy<1QOBBNY | net hyl - 6- net hyl - 2-f | uor 0- d| benzo[ b, d] pyran; mp: .
56- 59C; ~ By proceeding analogouslv the following oompounds were obtained: o

. 6H G-cyano-e—methyl-dlbenzo[b dlpyran; m.p. 1 14—1 16°C L ' :
65 - 6H,6-cyano-6-ethyl-dibenzo[b,d]pyran; . o 55
: "' 6H,6-cyano-8-phenyl-dibenzo[b,dlpyran; m.p. 120——123°C ' : '
6H,8-cyano-1-methoxy-dibenzolb,dlpyran; = -
- 6H,6-cyano-2-chloro-dibenzo(b.dlpyran; m.p. 128—1 31 °C.
.. 6H,6-cyano-2-fluoro-dibenzolb.dlpyran; m.p. 118—121°C : : . o
- 80  6H,B-cyano-2-nitro-dibenzolb,dlpyran; m.p. 186—196°C = = - B 60 -
o -6H G-cyano-z-methoxy-dibenzo[b dlpyran; m.p. 122—1 26°C ' _ e B



6H B- EtZS ycar bonyl net hyl - 6- et hyl - 2-nitro-di benzo[ b, d] pyran;- m_p. )
71-74] e § 6H, 6- et hoxycar bonyl rret hyl - 6- et hyl - 2- net hoxy- d| benzo[b d] pyran
mp. 53-57C, 55 ' 3

~ 6H, 62%t hoxycar bony! met hyl - 6- net hyl - 2- tr 1l uor omet hyl - di lGBanQSJ mpyBan "‘1

- 55 6H, 6- et hoxycar bonyl et hyl - 6- rret hyI 8-'chl or.o-di'benzo[ b, d] pyr an; '

6H, 6- et hox;g;laer /b1 b, d] pyr an;

6H, 6- et hoxmﬁ%&uﬁ@&ﬁvﬁﬁms %#ﬁlﬁéﬁgyﬂ? .dlpyran;

6H, 6- et hox\erB-8and-B-iRérs ubefeoltdlp n-ﬂnmei:hexw%d: benzo[ b, d] pyran; 60 .

6H, 6- et hox yBtiB-tyeng-Bmmeshcry-dibénzaibidipytanim.pl1@-~e1088Choxy - di benzo[b d] pyran;
mp. %9-52 @HB- no-1 10-d|methoxy-dibenzo b,dlpyran; m.p. 102—105°C 5

6H, 6- et hox %E_mefl’tﬂ“’@mﬁ‘é’(‘ poltdigyrany "f?"flrﬁ'ﬂéiyc di benzo[ b. dl pyran

mp. 54--5 cya methoxy: enzofb dlpy

6-cyand=8-maethyl-2-chigro-dibenzo| n; 111—116°C
S Pa001721 S 615@«%’:15 sy g 1121160
a- (2-1@m nOﬂBlt‘G%mw < zlnafbedumw[su]bﬁamere d| ssolved in distil | ed wat et0
(60 m). [ &HE-cyad®6mathyd208stmxy-d lbvm[baﬂhiad me. 94e98ve sol ution at [err]
and then [eﬁ“r Yiﬂq'@g"eﬂ!y"@ﬂ@' t'ul@éwdbqundu stilled water was added
drop by dr WEP'Q‘ ‘ [b ]]p was 5 destroyed by adding a
sui t glgl e arg g -6:3 nb pa'?sl mol’) -di ssolved in distilled ¢
wat er (250 y%ﬁ&le ,|_ ,;m,) were added to the -mixture"

under vi gowh¢-armm|4n |bag;ot Vel aisH-e18%C; O[err]. The crude

-obt ai ned- pmkﬂjmm-mtiwkaﬁa&tedleﬂmwmnnkqud]awen,atm10&a9heti:vm th water,

dri ed on anhydrous [err] decol arat ed and finally evaporated to dryness The

o irousbar Tlla o8

s)reﬂuxed for 3 days. and then poured in ice water. The organic |

A st B A i

foll ow e aqastR9 PHEES wiEixtractéd Wit @by a&dtamymnﬂwasmdaw bwn{dactdi pyr an :

6H, 6- cy ambthe residh@was sipdyatad of sl qa;gnmolumm(qnobitebmgl:lt:[,zm&q&! 32% NH,OH=190:

6H, 6-2@ A4 w-obtainfH:6-{i-pioer %@[ an oilysubstance which was converted into 25
zgrrﬁwiﬂ? tgﬁhigﬁ\?}n g_lwnﬁ_géé% ethanolic solution of HC1 (3 g;

6H, 6- cy YQ"’ ' %w

15 6H, 6- mp. 122-126[err]

6H, 6- cyano?g:- lopo Eorom@t@%%g{‘)@ﬁ%fy&ﬁhpgran ‘mp. 110- 113[err]
6H, 6- cyano- &G-[ﬂ-ﬂFmetdylWMbm}d]bprpmnpmp 1187-12 29 C

6H, 6-3y ano-&H.6 Ltdrrhetipiparad WJ-GP _

6H, 6- cyano% ?:%e)‘? v'%n" ‘Fg%e?; W®¥an; mp.. 102-1050C - S
20 6H, 6-cy o ' tiAatep: o g‘lﬁﬁ yran; mp. 102-105C
6H, 6- cyano- -(11p| gr | e 9['3 fﬁ%{fa)/fﬂﬂﬂﬁh@ 11 4-1°1 50C -
6H, 6-38t hoxygHé-PpiK .-a i
6H, 6- et hoxymasmw&raﬂnvnmidwwemmmabb d] pyrsn; 25

6H, 6- et hoxy@rh8-biopipéradinytii2-methoxyidien .dip\dq yran m p 49- 520
25 6H, 6- et Nk ‘aww vlh'_lmﬂwmtb\r'

_ U‘

6H, 6- thox | yrsn : - o 0
6H, 6- thoxy p’_ﬁ pyran m p.- 39-42C; . o
6H, 6- et hoxy@mgjpp.gm ,,2 p,;p[b dl pyran; 30 ' 1
6H, 6- et hoxymsionaiphraﬂnyukd mumﬁndam—ab btigyeun; m.p. 131—134°C;

30" 6H, 6- etmwtalpbmzi l)-&?umbih\der-meﬂhnisedim w.an: 6H 6- et hoxycar bonyl 8-

th(ﬁy di b@hﬁ W’aﬁ':mewﬂ-lsc@m'@;by'
10- dI et hox e!nz'a "ay"
O-trinet hox ,,.Eﬁ@ e

- 6H 6-[ 2- (4 ﬁhw)casﬁm A3

z
5 BEsamp sa Hhilm-slﬁxe{hﬂﬂﬁ-];hlérésdib!ﬁiofﬁdlﬂ (] gwmet hoxy- phenyl ) - benzyso
aI cohol (17696*!1-pﬁel@ﬁdynmh\)sthylm-m-mbemblbﬁ%hlBr was refluxed for 3 hours.

On cool i ng,gﬁm-@mr@m tﬁarnsthm'f-B-@MO@h(amM' ;) --di benzol[ b, d] pyr an
B

hydr obr oni d gé\b'&ﬁpa’la vl()l;- °";g',‘?§§ﬁ%ggg’ water (11.2 g; yield -
0 ey- -methyl- ri nZofe

_E%f‘bonyl 8 9, 1

70%' jously the follow ng 56
conp nds wer'e yrnr dyl ) - di benzol[ b, d] pyran
;. HB4 [Ex@mpld @7 - 211 [err] -
Dibenzo[b,d]pyrilium perchiorate (28 g: 0.1 mol) was suspended in enhydroue benzene (200 mi),
then KCN (1 mol) and a catalytic amount of a 1 8-crown-B-ether were added. The mixture was stirred
for 2 days at room temperature. The solnd was filtered and the solvent was evaporated to give an oil .
" 80 which solidified. 80
: Crystallization from methyl alcohol gave 6H 6-cyano-d|benzo[b.dlpvun as whlte solid. (1 0 g, yleld
48%), m.p. 98—100°C. .

N
S0,

irlipyranpm.pq1483-1807C; 20 - 30

dlgyrantl P.  43- 45[err] : . 38



6H, 6;°(2- pyridyl.)-di benzol'b, d] pyran; HC mp. 153-157[err] ' 70.-3 _
6H, 6- ( 2- pyrazi nyl ) -di benzo[ b, d] pyran. .Exanple 8 45 W
6H, 6- (4, 4- di met hyl ) - oxazol | n- 2-yl - di benzo[ b, d] pyran (4.2 g; 0.015 nol)

di speggsed- I'n 3N HCl 45 (100 ni) was refluxed for 10 ni Nge 18QgiOyYENS
evap - ~tre .

in CH30H H20 (1/%( 100 M) was refl uxed for 30 mn. Met hyl al cohol was
evapor at ed Byioce graé'g'PB‘?%"’ "!%R‘W'WWW"MP’@P"“W&Q acidified: The solld

- product massq@uagajsgq“ﬁﬂg,mwntp,w{@_“y@n dried under vacuum I'n

okl » bath fcafnélayaho.lsr:ahw.abu&omw -car boxy- “50 di benzo[b d] pyran (3.2
g, yield 956)@6-cvmp—6-ph84vl-ﬂibﬁu&6[baﬂﬁy}an,mp 120—123°C" 50 Exanple 9
" 6H, 6- (%, 4- B ¢-1-Mm+diheni§l ]Bwhtbenzo[b dlpyran (4.2 g; 0.015 nol) wés
di ssol ved i ip@z E!-Id @Mfep-aﬁad- 3120 ) and refluxed for 15
hour s The °' z ° HV"O'H'h |’ i due, taken up with diethyl
et her, o.\ga_ {% ;dﬂen with water. The 55 .
sol vem vvassHasLa@aa.at ormﬁ_aﬁb fhoche residual sol vent 49

evapor at ed &,6-gyshbHBschipro-dibghzolb, dliﬁra ﬁvhomeer bonyl - di benzo[ b, d] pyran as
an orange H.6-pyane-8-fiuotordihenzafind] u.mnmnwch pent ane under . cool i ng.
xy-sibevgg[bedinpyyan; E)Fah?ﬂ-e'1 Q9rcC

(3.4 -t
6H, 6- éyaﬁ;’%‘g%g}% E%mefhowdimﬁﬂmﬁm;)w B O 025 mol) and [ g}

(6.3
G 2 091 725hacyano§4nwa- Fosabatato dln K Lorirl_{¢s9@ M) and the sol ution
ref | uxed fm&@ahmxmthwﬁtmbrﬁmﬂmlbﬂm @ip.ere-AeLvent the residue was '

di ssol ved i€, Mam-ﬁam!h\d-lﬂeumwbunzoihdlmmhaed with diethyl ether. The aqueous '

' cﬂ°ut|orﬁwmvaowérmwﬂrwwwwbpmm ma84-eRB?Gcted with ethyl 20
acet ate. 4 ﬂ“ 'Bﬁib&ﬂﬂll“af benzo[ b, d] pyr an was obt ai ned
by evaporatdwmﬁgeémjt 3 uL p"r'f 4 'g80%: 5 mp.174-177C.-

By proceegsy ng conpounds wer e obt ai ned:

6H 6-25ar bommlmmsaﬁ nwtbnwtmy-ame&o{ | 28
- 6H, 6- car bo @evam-uyhemvl-banmf\hhdqvmuewbdip\pan,iﬁﬂ 15-1-1@°c - :
6H, 6- car'bo;%t%cmwﬁmmwm -timethanodibengdbidlpanan; mp.1.084810-12€C32C; 10
6H, 6- car boxy 6 et hyl - di benzo[ b, d] pyran; m.p. 157-1 58[err]; -
10 6H, 6k - 6- phenyl - di benzo(b, dpyran; m p. 161- 1630C 6H 6- carboxy' 1

- met hoxy di aeabfeiisz -dﬁan@t WRaH (Y 2%: 6,856 N dhd3B 3 6. m p.
164- BOGyiid; fm:ﬁommwm Wnﬂ-% %rdﬂuﬂ&’lﬁ 200 mi'bfiben éﬁé& 30
6H. 6- caBldaysyThe-solvent evasievaporated bndb} daced pressupe anti%fe rbfidkis; taken up with diethyl

15 6H, 69@9!1‘ "‘Q‘”?Pé'l!thw uiging mvzey[ebe\@ dryneps. Thed@sidubOfasisegarated on a

dfn -'
6H, 6- cag'l Hg %ggr%ﬁ'm m(gwrg 2%) of 6H,6-sthoxycarbonylmethyl-
6H, 6-qga | .
BH, 6- car boxy- 8- 9' e zo rp %ﬁau"gf)w""bm'"ed Lo - 3

6H, 6- car bow&mbnugnymdmwmidﬂawihhmalb.d]pmn.mp 56—59°C;
20 6H, 6- carﬁb‘bﬁeythngceb@wlmeﬁm-ﬁo F-dibmo{b.d pbrad yran;

‘6H, 6-car boﬁ‘ weaﬂmv y:henvb@ zmp 7n"1'p73°935 138C; -

6H, 648 arbo o

6H, 6 X bogy ':t on I':} prﬁ "”" J‘?}? 145C, 25 . 4°._
dl 75187%° ' -

6H, 6- car bowreﬁe mﬁt r@-n io

25 6H, 6- Cardbmégth FRintethoyy-tio a[bﬂldv A Pyl 3s-4270). - 133- 136C .
"6H, 6- Car bo %ﬂthw bonﬂkltethvf-z-mmuomte l-dilﬂlbdb.nb[nbp «d] pyran; -

6H, 648ar bo V P‘Gblaﬁ%ﬁhﬂ dm}ryyr an; ' .45 -
6H, 6- car bo: °"§ ran 30 b : . .
“6H 6-car b°>é¥r -et ai&\; ran.m 44—a7°C;

30 6H, 6- carghBathéxy @%H t‘:'lp 58—861°C; .

6H, 680ar bO)Gj‘I—@etﬁE‘y H)onilzlnibﬂwdﬁ-mﬁ X-}ﬁrdﬁioh?—ﬂib zbEb pmshan mp. 139- 1420; 50
6H,6-ethoxycarbonylmethyl-8-methyl-2-chloro-dibenzo[b,dlpyran; m.p. 67—70°C; .- :
6H, 6-ethoxycarbonyimethyl-6-methyi-2-fluoro-dibenzo[b,d]pyran; m.p. 56—59°C;
-6H,6-ethoxycarbonylmethyl-6-methyi-2-nitro-dibenzo[b,dlpyran; m.p. 71—74°C;
. 6H,B-ethoxycarbonyimethy!-8-methyl-2-methoxy-dibenzolb,d]pyran; m.p. 53—574C; -
55 " 6H,6-ethoxycarbonylmethyl-6-methyl-2-trifluoromethyl-dibenzo[b,dlpyran; - : 86
' 6H,6-ethoxycarbonylmethyl-8-methyl-8-chlorg-dibenzo[b,dlpyran; - e
_ 6H,8-ethoxycarbonylmethyl-6-methyl-8-fluoro-dibenzolb, d]pvran.
6H,6-ethoxycarbonyimethyl-8-methyl-8-nitro-dibenzo[b,dlpyran;’
: 6H,6-ethoxycarbonyimethyl-6-methyl-8-methoxy-dibenzolb,d]pyran; '
80 6H,6-ethoxycarbonyimethyi-8-methyl-1,10-dimethoxy-dibenzo[b.d]pyran; m.p. 49—52°C } 60 -
i 6H G-ethoxycarbonylmethyl-6-methy|-8 9, 10-trlmethoxy-dibenzo[b d]pvran, m.p. 54—57°C L

~>



ﬁH 6 car quy 6- met hyI 8, 9 1 O-trinethoxy-dibenzo[b, d] pyran.,. mp. 149--152C
r.GH 6- (7c,1ar boxy-am nonet hyl ) - di benzo[ bdl pyran; mp. 128- 145[err] 35

6H, 6-( car boxy- am nonet hyl ) - 6- met hyl - di benzo[ b, d] pyr an;. ‘ '
- 35 6KB- (carboxy-am nonet hyl )- .1 -nethoxy-di benzo[ b, d] pYGRIZ 091 721 B J23 -
6H, 6- (carboxy-am nonet hyl ) -2-chl or o-di benzo[ b, d] pyr an; '
. 6H, 6- (cawegm nonet hyl ) - 8- chl ore- di benzo[ b, d] pyran; mp.  137- 152C

6H, 6- ( car boxys GHoi02mHBRLdR 42 -afirol shendRy)Ehakyiscab Y Wers 8idsohd@in distilled water (60
" 6H, 6- ( camh0o%$OATB niO0smol) wid sdided 10 tHerabowtshiotion-al OPG arizhdn NBNOY ( ENg; 0.025 R
40 Exapptmel tilgsoh(eﬁolduﬁillq#rwmrmma@e é iy di '-chhw mdlv;‘eysﬁll\bﬁlﬁzuﬁda d%yran o

(24 g; 50"°ftr V dling “ b' _ 75 0.3Y oolidissajved indistiied o Por

3 days " e tfe: ﬁ‘mgﬁa’i 'ggfﬁ" rough
35% Na r, mn(b%a\‘ih e Eda dt ™eth 8%
HCl, 45 ieheudaalaﬁlua mtatpemums@epv Wgdva 68 naaeéra&[BdlpWaea |adrned S

organﬂﬁ Ivowvoi olid f2.5/g:5vielb80¥: th.p.198+~cA0ORC)y 45 with water, ‘treated wi'th- 10
charcoal , aﬁh&'elsquﬂv-éhbfeHPV\smOmeWFﬁvate@bmdevaporat ed ‘to dryness. The

resi due vvasegrougrgo_ mE:g_ ,'f%? of. d| | sopropyl other: pentene=1 :1 to

obt.ai n 6H, 63H };p%_y,ﬁ, llggﬂqg{ib d] pyran (16.4 g; yield 64%
as a-m xturgH(s @ﬁ.’fﬂﬂr@uﬁmnﬁﬂ ,q fRe{yeen the 1:1 ratio: mp. -

- 137- 148] er r BH,65¥ano-2-nitByitphzolisd] ritgnﬁbiakslgossﬂy the foll owi ng conpounds 15 -
“were obtai n@u,,&-cyano-z-methoxy-dibenzdb,dlpyran. m.p. 122—126°C_ : :

6H, 6- (car bo® Pdip fa'dl"bleﬂi _ 13190yran m p. 134-147C

6H, B- (car bo Mot Wﬂnt’m _ -_|__ Z0[ b, d] pyran; mp. 116-1 30C
6H, 6- ?gar bo>6)4 1) IQ;..@" 11 Nz bcd] pyr an; o 20
6H, 6- (‘car boxy: KX YO TPt dthox q]ﬂ | vl gheyr an; mp.. 1_19-_ 1350; 55

6H, 6- (car bowdwdm@a.s-maa:hgth xyaﬁbahio(tm] rheﬁzwﬂbq-d]l p5ICAN;
55 6H. 6- ( cabHdxethdxychraonyl -dlhehtv}dqlpvr&nmhb-)e}ﬁmbenzo[b d] pyran; mp. 120-1
4OC SE 6- ( SHGrshaxyeprhonyxiymeth P\r"?'lloromet hoyl - di benzo[ b, d] pyr an;

i en
123 &%; [ Megt®nP%i%- di benzo[ b, d] pyran: 28
_.6H 6- (car bogH%&;;ﬁﬁmqi Srj‘g,%%yqj -Hgbenzo[b d] pyr:’;m éo[ ]_py .
6H, 6- ( car bogu;shatRbxpeaybonfL2: £l b wenand. Bodlapyean; o
60 6H, 6- (calsbmfgthdxycirmw Zmiﬂiwbﬁuetﬁylm [b)u].d,rdmenzo[b d] pyr an;

“6H, 6- @@ar b o %,Bhetiixpoaybonyt e-ﬂ!lpitﬁoiﬂsdimdnoxy di benzo[b d} pyr an; mp. - 30
126-137C; 6ﬁz@- mmm% bml 3& 9,1 - - : L
2L ggtlh% HonvIL ihtho -dlben ?[b'g%yran. T A
- -] .
6H, 6- ggr boxmq - _ _. ﬁv?lé?xv-d ﬁa,d.ﬂi:"d] m"'TX 1—63 6015 rml) nes s
- dissolved in 100 m of absol uti . ethanol and the sol utlon ‘was refluxed for--
16 hoursE’W'ﬁl!lQa7 aseous HCl was bubbled - in. The sol vent vvas eva orated to-

.. ~dryness, , é“ "‘Mﬂtﬁ' PF?PYH'["E'E |°° %9, b.°f5 -
sol ut R
o ;gﬂhov el gﬁ{%‘:" e s mf %«» i ngg.

~as a thick 0| after evaporation o e. et er a “Was SO|IdIerd wth
pentane to ngse(341y6d\g;-djtﬁﬁadbdibvrm dﬂbhpazomneCcrystal s;’'m p -62- 65C. By
. proceedi ng SH&H-@quidvihdibenzelly.dpoyransi-hHE mew APFmiB2°Ger e obt ai ned: '
" BH, 6-et hoxy@H%WT’z'ﬂY'b@P&‘éTB Y#%ran;. mp. 43-45C: 10 .
.. 6H, 6- etl—?é gonyl met hyl - di benzo[b d] pyran;. mp.. 45- 47[err]
eH!

10 6Haé- xmbmwbm&mlzlwétbb&aw mrga@msnnsn d.Z&rs%aﬁan HCI 45

. 6H,6-(3-@ob emwmwémkuﬁl forr 1@p'mh . Thé sdNvnE wasav &d10,dryness and the residue, taken up

BH, 6- et hwitlyz 29% sol IORGfNQQ mmmumwmmpmhm uged fbr IEmin. Methyl aicohol

1.9([errys evaporate and the residue. taken up with water, was acidified. The solid product was filtrated and '
3. 95( gés@_%;m gm%% vacuum in oil-bath for 24 hours, thus giving 6H e-carboxy- -
6H, 6- nzelpARYIN F?e%?f W0 8488 61 b, d] pyran: mp. 56- 50C, 80

6H, 6- et hg ¥czi1rponyl met hyl - 6- hydr oxynet hyl - di benzo['b; d] pyran :

6H ,6-(4 4-d|methyl)-oxazolin-z-yl-dlbenzo[b d]pyran (4.2 g; 0. 01 5 mol) was dussolved mto 7% _
" ethanolic sulphuric acid {120 mi) and refluxed for 15 hours. The solvent was.evaporated off and the
residue, taken up with diethyl ether, was. washed with 10% NaHCO, solution and then with water. The , o
55 solvent was evaporated, the residue decoloured and the reésidual solvent evaporated off, this giving: 55
- 6H,6-ethoxycarbonyl-dibenzo[b,d]pyran as an orange oil whlch solldiﬂes by treatment with pentane :
" under cooling. (3.4 g yield 90%) m.p. 44—46°C Lo o o

. Example10 - '
L 6-cyano-6-methyl-2-chloro—d|benzo[b d]pyran (6 3 g, 0. 025 mol) and NaOH (6.3 g. 0. 16 mol)



20 . 6H, 6-( 2- et hoxycar bonyl et hyl ) - 6- net hyl - di benzo[ b, d] pyran; .+ .
- 20 6H, 6- ( 3- et hoxycarbonyl propyl ) - 6- net hyl - di benzo[ b, d] pyr an; ST

.6H, 6- ( 2- di net hyl.ami noet hoxy-car bonyl') - di benzo[ b, d] pyran; .HC mp. 158-
.60[95,'*] 6H, 6-( 2- di rret hyI am noet hoxy- carbonyl ) - 6- net hyI -¢H lgeagp[—,lg,d"gpyrg

.6H 6- ('2' di met hyI am noet hoxy car bonyl - et hyI di b o[b d] - pyran;. .HC,
#1:80% C,HsOH (100.ml) and:the soiutlon refiuxed for.18 ho After evaporatlon of

o R ey dﬁfa%m]@ oy

, 5 NMinpp, 171439

6H 6- (2- d|Bnratoh9ddmmanﬂenohdx;hemmhmay.d:rhpdimﬁwmobtdinhﬂnzo[b d] pyran; HC m p.

183-1 86CgH,B-carboxy-dibenzolb,dlpyran; m.p. 184—186°C; :
6H, 6- ( 2- dlsm-évyﬂaﬂsnmhMibynzabrdmfﬂmr)1p2'r¢71—uts1ocd| benzo[ b d] pyran; . HCO,

 mp. 183- pH@s@rboxy-e-hydroxymethw-d.benzo[b dlpvran m.p. 180—182°C;

45

0 c Ha b
?3761( SO(CjZI %xy_s_';mﬁglwl_d k?pvra p riny _t_‘-;?ae(%ogl benzo(bdl pyran; HC, .M’p. _

6H, 6- ( 2- d| AR T "'b*’ éﬁ"]’,‘] Zuqel{ag¥y; di benzo[ b, d] pyran;. HO,
mp. 14-1 Bﬁ% -2-ﬂuoro-dnbenzo[b d] n; m.p. 148—152°C; .
6H, 65( 2- dlm-éuyﬁoammei—&lmyowdhglyemyﬁb-met-ngbloooromet hyl - di benzo[b d] pynan;

6H 6- (2- dihif-¢ayticayr2 rmusshdxpdipenza }M& t3n-o140°Cdi- benzo[ b, d] pyran; HCl ;
-174- fHﬁ@rboxy-z-tnfluoromethyl—dlbenzo pyran;

_j‘6H6 (2- d| @f blfﬁ I) 8-fl uoro- dlbenzo[b d]pyran o -
- (2 d|6 Tl n) 8- ni t r o- di benzo[ b, d] pyran; HC, gpp.
ca - '

178 81 [ & 110—dimethoxy—dibenzo[b dlpyran: -
BH, 6  2- Ui oo A D e ot B=clidgenzo[ b, d] pyr an;

35 6H, 6- ( BHd-capiory- Bamtlmb&tdmuqu-dlbamwlpvrﬁh 1 0-di et hoxy[ b, d] pyran; HCl,
147-1 SOCSH@-F%WQ‘?BGII%M pv,rurm # —dﬁﬁ‘éﬁ'ﬂzo[ de pyran; oll -
- n[ef?]=1. yg%e 25
“0-trimet h p'y N
"6H, 6- ( 2- dig mﬁﬁg&mﬁm Id} benzo[b d] pyran HCl, m p.
- 136-1 39CGH 64&rboxy-6-methyl-8-ﬂuoro-dibenzo[b d]pwan '

6H, 80 ( 2+ dieH-tayboayrbmumtyiSrnjtrosdibénesiy ipydany ) - di benzo[b d] pyr an; - 30
6H, 6- et ho @a‘rﬂmym]fﬁmethwlrﬁtmﬂ! boxy-dibeerofbeflpyrast pyran; :

BH, 6- et hoSHEsaRM¥-H-ma 2ogh), MRyl $9—
6H, 6- et ho% ﬂ “m" gﬁg@? ﬁ _g’_“@g"do‘“zrs‘%g 45
6H, §g et h0oX)(s Vo dM Y
a5 8. ersncsxmsraa,acimm?a O RO LR yran; mp. 39-42G
6H, 6- et hoﬁﬂc&awhbwlanﬂndrﬁdtﬁyl)mmbyﬂzomdmfﬁﬂ [ b, dl pyran;
6H, 6- et ho onytamgnapieithyl)B-chidve diber) ﬂ;g% . 137—i52°C;

P

6H, 6- et h tamingmethyll§-fiornsg L
o1 eoit hggéatgg ramnamet)-88. LT Zafhlpyran. . 4

- 50 . orgycar bonyl - 8- et hoxy- di benzo[b d] pyran; 6H, 6-et hoxycar bonyl -

1 0- d| met h\ezsmdmenaq BhipsrbdLrhethyLdiin ma(la L
10-tr Idmimam mohébmg’?;d]vgf;gmx:;?f?rmidaﬁﬁ{m 3 Qérgﬁl?%"% gﬁ;gl’d.i:ﬁﬂwﬁet hyl -1

- met horgdediagie thravigh 36% plyea and wéashed twice with diethyi ether After acidification with 8% HCI,

- "6H, 88 ¢ efx e‘satw pxtr 'Fhezb\é pgetate, The ohtef qnq&n]e nmwmvgashedﬁhmw 45

55 6H‘%‘ f“l'q GJ"'Eh' ns, o 49-52C;
6H, 6 ¢ ere uew g -J; h ‘rz] K:“% '
6H, 6- eépbfaxma fin t~ma. [ pyra°r1 mp. 42C

6H, 6o et hoaycramanyhnma@bm}hafawwmbmmdwmshthmzdb d] pyran 60 " s0

h °
50" O, ©- C BB Ee RS A e B e o

R n s o e
et ho ° : B

gg et hoéagé}ga"b"’ ~hydroxy- ;Jf;- -met oxy-dibenz pvrg;; er?;[; bn%@’ r4an¢ mp. 44‘GB 435:;09_1_ _
791 B roxy-met i rifl yl [b,dlpyran; m.p. 97—123°C 5

L 0-tri et heuﬁig'mm?wﬁ a%%n?&%&%f A1 .
6H, 6o ( 2- eSH.GxW md:xy&ﬁéiw))a-hutraiatbbmw zo[ b, d] pyran;

6H, 6- ( 2- eﬁhﬁﬁsmmb 1) B-Qretbb*ved:henzbﬂné]p :b, d] pyran; m -p 63- .6'60 %0
© 6H, 6- ( 2- e 'ﬁgj%%mr % ﬁﬂ)tw-wmmow—dbmdh mrad.]'pyrﬂﬁ-w C: 48 52C 5
_6H 6-(2-e ! 8 "ﬁ%‘%ﬂ%hdml@m]bﬂ Wan



6@-& hoxycar bonyl - et hyl’) - 2- net hoxy- di benzol b, d] pyran; -

6 —2- et hoxycar bonyl -ethyl )-2-trifl uoronethyl -di benzo[ b, , d] pyran

.6H, 6- (2- et hoxycar bonyl - et hyl ) - 8- chl or o- di benzo[ b, d] pyr an;

®rBH, 62§ .2- et hoxycarbonyl - et hyl )-8-fl uor o: di benzo[ b, d] pyr a@B 2®91 721 B 7%
*6H, 6- ( 2- et hoxycar bonyl - et hyl ) - 8- ni tro-di benzol bd] pyran; -~ . _ i
10 6H, Ggtammgtd pPxycar bonyl - et hyl ) - 8- et hoxy- di benzo[ b, d] pyr an;

~ BH, 6- ( 2- et IepgLEaBdRPBYhethy12ydhloroklibbndftstilFvedn 181 : 0l0 PEMEI vls dlgsBivedin ; 160 miof _
6H, 6- ( 2als=blutaeyicanolaod the-selution v)as&quxe‘uf& t&honswm«yas*dsmmidmudﬂnmahp mp. "\

(o g SRR “,meoﬂam% ?fw;,,a i ol pyran

6H,6- (et hoxycar bony - hydr oxy- rret _'-2 ch oro-dr benzo[b d] pyran
. BH, 6- (et'ho e%omydrbdwbm 32431—t456Cd| benzo[b d] pyr an;
o yl

62- 65C; scs\rgntsw facav edamolymn ;tl; th-d . ple‘ﬁn diethy hyra} @emankN IVIZR s
n nd'with w .
oCl4] ér Fﬂ rt:-d ehzolb, byran was obtained as athitI 8% & apﬂraz‘l;’gng ther ém sso r%g 7

6H, 6-1Pet ho vmt*mv%ﬂgenzo[b d] pyr an; "20 10
6H, 6- (et ho d] enzo[ b, d} pyran; .
y:gn “tri met hoxy- di benzo(bdpyr an;

6H, 6- (et ho
Exanple 13 qce gg 3 b (4 g; 0.018 nol) was suspended in
t hi omgl chl ori de (46)9 3H,¢H b5 m)l) and kept -at room-tenperature for 24 15
hours. The cl ear sosaﬁiqczhlﬁhab taken up with'tol uene and the 25 solvent was
“evaporated to dryne8d57.Hmdi. The crude re5| due was_ di ssol ved I'n 100 m
Of di et hy| §1 ow%b%ld‘ ?- M'ﬂg % pg?l’h gd drOpV\A Se at I’00m'
.terrp tur Py anol (53 m 0. 053

%a ee M%Eﬁ et l.,the sol.ution-’ “was washg?d
Wi t h wat er evml(mdetha md&m-cumbﬁw hwtadi riratncl mihesgbneored 6H, 6- (2-
di net hyl amGhtﬁetzmimythﬂarbmngtht)wﬂtadbmvﬁeq-inptﬂ]ﬂﬂlﬁaazolmdavm ;0! pi.p. 468-6-183°C;
hydrochl orlﬁﬂtﬁ-(f'ﬁ-d' ethylominerthag-catbemttidi-¢thy! siibeopolbdl-pyren ; chmwiﬂ-wm m 50

1 582 6H, 6-(2-d:methylamlnoethoxv-cam"y“‘s:m e 1 208! R9045Y, 438,
f ol Lowi ng @%ﬂéﬁéﬁﬁo g%;mdﬁ'ﬁg;m%?%ﬁ%};g:@ 1%3—1 ;%g ferry:

6H, 6- et hox
6H, 6- et hoxm-wmbmdahaeaaé)bwdrbm)aﬂm-tmme HCI, m.p. 187—190°C;

6H, 6-38t hox \atte-{2adimbingipininbettioxyeaboivil- 2 inpthosyrdibenzaib, dl#ﬁat#?l-[m,rmﬂ» 138—149°C; 30

G‘

6H, 6- (2- et t2a¢lmeﬂhylaretnn9th9’wmem -iftugr vtavldl

35 6H 6- (3- %ﬁ@at ﬂ%?gﬁﬁ s aﬁﬁ, i n HCI mp 174—177ec |
6H, 6- et hox e D e B AR, ﬁ.rrhé_géiac‘;

3.95 6H, 6~ 2-dimethylaminoethoxy-carbon I)-8-methoxy-dibenzo[b d] yran; 5-7.3s
(m8 6H GBHE8-{2odineRyIBMIAYStHSHy 2o : HOP 8201 5GP (.

56- 59[ er r ] ;6HE-{2diethyianinoatdxp-oyrb mvt)h;blanﬁ[ mgtn$84di benzol bd] pyran
6H, 6- ( 2- et Iﬁbb@rt?atllmmylhmnhsth‘)w@amwﬂ;ﬂ 8, wmwmmibaﬂpvranﬁﬂm m.p. 162—

6H, 6- ( 3- et I b, d
25 614%. ( % r O Mﬁ 'L%&B[‘B&]‘bwaﬁ Hol 40
m p. 1 65- &Tmh ohyl) 6- et hyI di benzo[b

,d] - pyran; smthomapbon Ibenzo[b dlpyran; m.p. 49-5 29C; -

6H 6- (2- di mmmmamwmawmm&d py&nph:pp@d——db%@nzo[b d] pyr- an: :
6H, 6-462- di rfktGgthonyearbrnyidraigroiibe zvrt!n met hoxy- di benzo[b d] pyr an; HC#S
m p. 139- 1 Gif=ethoxycay bonyi-2-methoxy—d|benzo[ dlpyran; m.p. 39—42° o _

6H, 6- ( 2- di ?ﬂoxyﬁ oggg;g'gmﬁfp?ﬂbﬂm'b di benzo[b d] pyran; HC |

mp.1l 83-1 : K

6H, 6-62- di rgef YR "&‘,’,,'E%}gﬁ;‘i‘[’w dﬂ"‘"‘"ﬂ uor o- di benzo[ b, d] pyran HOl, 50
mp. 163- 1@Q—ethoxycarbonyl-8-methoxy-dlbenzo[b dlpyran; -

6H, 6- ( 2-di réttergthexybarayhbxQ-domtivayiib nzﬂbldlnytaordl benzo[ b, d]. pyran HCI mp..
187 189C; eﬁﬂ%e oxverrbanyhS:9.4 Aitrimethoxy %ﬂmﬁ&ﬁé?@c di ben[ b, d] pyran:

6H 6- %pd| %’gﬁ amony%e:ﬁ;;m%fj:%ﬁ}ga@ _25;,; di benzo[ b, d] pyrg?:

_ Ho-Yibereb [ benzo[ b, d] pyran;
- HC' m p 6H/BLethox/édrbonyl-mbthyl-2-methoxy-dibenzolb, d]pyran m.p. 36—42°C; _
-6H, 6- ( 2- di réH,Grythenycarbaniybrastityl2auribaunyrhgthy-diblensofbadlsiedmenho| b, d] pyran; . o
6H, 6- QQ di rfitGrethemyiatomnylmathylBachinserdibynzelbmlinyren; di benzo[ bd] pyran;  HCl, né®.
178-181 C 6H 6-ethoxycarbonyl-met vl-a-ﬂuoro-dlbenzo[b dlpyran; ' _

e Rw? TR mz;;aai&,swzr“m,

147- 150G,



-

-

-

60 - 6H 6- (-2-di et hyl am noet hoxy- car bonyl) di benzo[bdl pyran; oil [err] 74
1.5841; - - 60 6H,.6- 2-di met hyl ani noet ho Xy-carbonyl)-8.9, 1 ;
O-trinmet hoxy-di benzo[b dlpyran, HCl, mp;. 1 62- 165[err]

6H, 6- (:2- di met'hyl am noet hoxy car bonyl met hyI ) - di benzo[b dl pyran;- HCO, mp:* .
136- Lg>e; 27 . __GB2 091 721 B 26
B 209T 72T B 3

6H, 6- ( 2- di ethox- on. th bd]
. 6H. 6, et hOX%E é m ﬁ yraL Mp MC.
6H\ﬁ/ et hoxgg@; n.é Jawr,.anmmda—d&céZC

H, 6- et hoxy;q;s: mtt@ﬂdl-fheszdilid&z b.plpyrad: m.s4B—523€4 6. [err] S :
6H 6- &t hox Beiz-2etyd xv@rhonﬂ-raﬂwtl-rzmcﬁ dmzd]f'rd an; .5
5 6H, 6- et h $khEc(@rethnydarbpnylsthy l

#Mn:  m p. - 39- 42¢;
];?‘H]‘Byran; _

6H, 6- W%@PY"I‘F'\X
kg ‘”]’éwrr:z e

H, 6 h0X \6615- (2 thOxycarbiohyiiethyHBRR A A Gy dlpyran;
10 6H 6 et l6ehey2aatimxyoatbobylwthyid x\0-dimbthoyedi lb,nzt][lp pyean: 6H, 6- et hoxycar bonyl 1
- 0- di ret hoxﬁHeﬁ-(Beqil darbepylyethyp-8.%519-Bimst I\g‘v E 62—65°C _
0- tr| tho g{g;? T‘F“t )‘]5“"9 EY"“BN' RE b %E%Hﬂﬁﬂ met hyl 44
-rreth y- dr ' ‘ N _ _

6H, 6- et hOX\EiE RtHO carbh ' y W}of; ehl-d'b Ldﬁﬁ;nan mp. 61- 64C :
15 6H, 6-et h;my(éaf ﬂbbnwra Wy-r?atﬁdl)@ﬁrﬂodlbbﬁ&&ﬁﬂﬂrﬁ} pyran, mp. 49-52C
6H, 6- et hox BB~ Ww@h%ﬁ%mﬂhﬁ-ﬂmbﬁnweqrhn [mglowan: m p. 75-78C; .
6H, 6-28 hox\Atth-ethexycarbon vmmm:g; An: 'mp. 39-42Cc, 20
6H, 6- et hoxyREe-isteycahepypydroxymatiy) b?fﬁ'?ﬂﬂm"m"l?é VEﬂ"pyran 20
6H, 6- et &gqgonyl et hyl - 8-.chl or o- di benzo[b d] pyran '
20 6H, 6- (8-eatbby Uitleniof diyrartia G} 6101 Pmei e déd iR i chioride (40 ml; 0.55

6H, 6- et hﬁn)éﬁﬂﬁébﬂﬁt)fbomw}anﬂe for 24 Rouek. Divtteal solulibp Wasitaken up with toluene and the
6H, 6-28 aaivent wabevapdrated totryness inedcho The duﬁnynﬂdl{ebyas]d]qulm in 100 ml of diethyl ether ‘25

6H, 6- et laodthe gbtgin wmowradpeq@nwhgm z MAAERYB] _
47[err] dinmhvlammo-ethanol {63 'ml; 0.053 mol) in 100 m! dlethlyl ether Aﬁ n hour the Iutlon _
e rgﬁrggrﬂaﬁg];.]gm .,; ":grrﬁ dg;:&gs:b :r'az, LA e 5001
G AbIHG oc pyran 30
6H, 6 lylthe £ ran mp. 63-66[err];

6H, 6 (2 et hox car bon | -et hyl ) - fI uoro d| benzo[ bd] p ran m p 48- 520

6H, 6-( 2- et hereerponyk6 vl-%-shlpwem % -

6H,6 (2 et. '8 P’B’S onyksdll d] pyran _
30 (2- . éb u,E 0{@% .di benzo[ b, d] pyran 36 .
6H, 6 82 et I"@.](g_q@g rdg,ya enzo[ pyran o '

6H, 6- (2- et rmxscembbﬁwbnyeeimﬂt
6H, 6- ( 2- et POMACIECRISAPB (&d
6H, 6- ( 2- et hoxycar bohg(sﬁé't

idzh[ardibydhbenzo[ b, d] pyr an;
W£H3- ni t r o- di benzo[ b, d] pyran; - 35

'%8 met:hoxy-dl benzo[ b, d] pyran; | 46 -

E_B# | )-1, 1 O-di nethoxy-di benzo[.b, d] pyran :
6H, 6- (2- et pd b, d ran; m
62- 65(()C 6[&&.&9’5ﬁ 4 ‘w' ,%"J’Q’"T"me %%gﬁ)& d] p]yf)&/m N. rvrrr)e
CCl4:81 (t, méth&yia?bdiﬂlethyl)-s-meth\(lJﬂlbadlzblelﬁvra'&. 95 [err] 6.65- 7 7 ( m 8H) ;

40 6H85- etﬁﬂ)al‘bahdw copvk§-methyhdibenzélbdipytani. - di benzo[ b, d - 48 |
6H, 6- (et go% g , .Ip xvn% . -z?sawl-@mquh dleyran, %Pﬁ?{ 167°C |

6H, 6- (et ho ﬁ%k’% - b rereny! thhﬂ'ﬂl'é\ﬂ _
et hoxycarb aa & 4539—142"(: N
- 6H, 6-geet hOXé{-F@-r Phéthy M hi aﬁ;n&I rg)saa-nss*’c 80

45 6H, 6- ( etd%ﬂ;dﬁbﬂﬂﬁhﬂdayﬁbﬁ&:ﬁmlm&wﬂeﬁzo[b dlpvran -HCI, m.p. 163—1686°C;
O tri rret hox8H,8Hxdinethylamitiopthoxysarbonyi)-2-nitro-dibenzo[b,dlpyran; -HCI, m.p. 187—189°C;
6H 6—(2-dimathylam|noethoxy—carbonyl)-z-methoxy-dibenzo[b dlpyran; -HCI, m.p. 1486—1 49°c
6H,6-(2-dimethylaminoethoxy-carbonyl)-2-trifluoromethyl-dibenzo[b,d]pyran; S
- 55 6H,6-(2-dimethylaminoethoxy-carbonyl)-8-chioro-dibenzo[b,d]pyran; -HCl, m.p. 174—1 77°C 13
' 6H 6-(2-dlmethylaminoethoxy—carbonyl)-a-ﬂuoro—dibenzo[b dlpyran;.. :

- 6H,8-{2-dimethylaminoethoxy-carbonyl)-8-nitro-dibenzo(b.d]pyran; -HCI, m.p 17a—1a1°c
6H,6-(2-dimethylaminoethoxy-carbonyl)-8-methoxy-dibenzolb, dlpyran; .
6H,6-{2-dimethylaminoethoxy-carbonyl)-1,10-dimethoxy{b,d]pyran; -HCI, 147—1 50°C

. 80 6H,B-(2-diethylaminoethoxy-carbonyl)-dibenzol[b.d]pyran; oil n35=1. 5841; - ' 60
6H 6-(2-d|methylaminoethoxy-carbonyl)-s 9, 10-tnmethoxv—dlbenzo[b d]pyran. I-ICl m. p 162—

: 165°C;

6H 6-(2-d|methylammoethoxy—carbonylmethyl)-dlbenzo[b d]pvran. HCI m.p. 136—1 39°C

35 6 -(2-et hoxyca

E‘m

N



- 0.14 m)l) Irs @u- thplg-

~6H, 8: (N- et hyl - 4- pi peri dyl oxycar bonyl ) - et hyl - di-benzo[ b, d] pyr an; .

6H, 61&]— et hyl - 4- pi per | dyl oxycar bonyl ) - met hyl - 6- met hyl - di benzo[ b, d] pyran
- 6H, 6-('3- pyri.dyl met hyl enoxycar bonyl ) - net hyl - di benzo[ b, d] pyran;, 50
6H, 6-3B- pyri dyI met hyl enoxycar bonyl ) - rret hyI 6- met hyI d| beczoﬁ tcgd]wfam Y2
50 : " T , e

oT G . . f— |

- 0.02 nmol) in 100n1 of 32% err and5 Ib thanol "was stirred ina -

~tight stopp 5 ?5%& ’F VT"@”F'{? d¥PYMiours. ‘The solid .
%Oiwi &

6H, 6- am noc pég((@Qg yield 64%; m p !
193-194C. 5 He-ath&Vcﬂdﬂﬂeze op(gd; ggwﬁ Mn obOWI ng campounds were - -

obt ai ngd.  6H,6-ethoxycarbonyi-Hitré-kberzolb,dlpyran; .-~ - . 5 |

t er t but.yl asHSeetboxpeanhony!Raipthexy-dien lpﬂammﬁbb-ﬂP ran, m
(22 3-235] er r ]GH 6-ethoxycarbonylf?-‘tnﬂuorzymathyl-t;j:e?no[b d]DYran L py ' -

thoxy :

) 6Hp6 (tert @Etg/ltﬁoxycar onyl- = oro-dly&n?zzoel ]D'lfaﬂhyl) 6- et hyI di benzo[b d] pyran
6H -

- 6H, 6- (tert but&iﬂéﬁﬁmz.@ﬂ&’f Een olbd] ,mtl) 2- chI or o-- d| benzo[ b, d] pyran10

m p. 207- 21 6BB-ethoxycarbonyl-1, 10-dimethoxv—d|benzo[b dlpyran;

6H, 6- (t er t . [GHiBydthoxysadmayiim Mwylbmbhyﬂmmﬁrmmtsb—ﬂﬁmnzo[b d] pyran.

mp. 238- 24@6 -ghpxycarbonyl-rethyl-1-methoxy-dibenzolb, d]pyran o

g gt -2 c .

Stk G R R A S e bencol b e

6H 6 (tert. I%erv o WA BT ATk o) A ‘-’ﬂidg?s?xﬁzcb benzo[ bdpyran,
mp. 227- 24H ﬁthoxyca&ﬁmyl-methyl-z-triﬂuoromethyl-dibenzo[b,dlpvran

- B 2 @01 72BHB-ethoxsz@rlﬁhvléine(tmtchlom-dubenzo[b dlpyran; - - L 20 .

but yl ami ncaﬁb&ﬁ owmoo yn -ngﬂuymad"@p dlpyranst hoxy- di benzo[ b, d] pyran;. m P |
226-242 G ge&ﬁe‘w Cmiﬁ:am | balowan; o b d] pyr an; | -
6H, 6- am noc 4 ' R

h 44— 47°C; _- .
6H, 6- 98l nocgy % é yﬁl-bfﬁblﬁ t %bd‘f;&:;p 58—81°C; 26

5 6H, 6- am ncaa;etdz ozruahﬂ-rea-ymbﬁa iRl yran;
6H. 6- am noc &HiSel@yethaRycarbtwle nl-lzmlom@iqul@[py}pmn m.p. 63—866°C;

6H, 6- am noc&ﬁ@dﬁ W@MM"&WWHW mmmymrc o
6H, 6- noc %E"%Y"@ g}fﬂ"ﬂl "% ) B 30 -
6H, B— noc '
10 6H, 6- ani m&jﬂ ﬁﬂ'g' S bd]pyran | | _

. 6H, 6-am nocsﬂbqlz ﬁﬂ[ﬂ&]bﬂﬁh H, 6- am nocar bonyl -1, 1
0- di net hoxy 6Hi6H@rettapyra ﬂmn-aﬁhinﬁdimdb,dbvdaonyl 8 9, 1 :

© 0-tri 38t hoxgHE-Beathony qsrbd #ugra-metﬁoxvt-gibeﬂm[b «dlpyran; : 35
6H, 6- am noc Bey 7- 170C
15’ 6H, 6- ani ggam ca éﬁ%ﬁf[‘g‘ﬁﬁ?‘“ he Beline® %
6H, 6- met hyl qu,rpp@g enzo yran;, m p 130 131 COC;
6H, 6- donet hyl. arlbmmn 95{ ¢zm¢H1V¢ash-banmm d] pyr an; 87-89C .

- 40
6H 6- pi per aﬁmﬁabmobmupbnmydmmmmmbihweﬂimmlpyw m p. 224-229[err];
6H, 6-8HB-(ethoxyeprbonyirhydaoxymstivi) ro-dibe! lb mrdoenzo[b d] pyran;. Hd ,-

m p. 259-26 6 gﬁ:arbonw-hydmxy-mothyl)-z-m ro-dibenzalb,d}pyran; _
C

 6H, 6- gé phe ﬂﬁg% P‘;';zr’&v‘_‘g] lb ]BV'Ef] ‘pyran, m p.
182-1 [err]eH &rb “ Qi'f an i ne (15, 6 m:
C

[gla]ygér, ony -di benzo[ b, d] pyran. '

(6.8 g; 28 ml@-(Mmmhadtdﬁdarﬂvlowdrmyl)»ﬁie&m-s&duwibenzé[bsﬂdyfahj ng at room 26 :

t enper at ur e 6H&3-pyrisimetbylewosycatbomdlemethyHdibaadolixdlpwai; t he or gani ¢ sol-ution
evapo®8t ed {68 ijyﬂ’fég\é’““hﬂS“’*YF@"’PE\é’r'd%FEV'Meﬂ‘Y'TS&GEG[h‘ﬂl’w ‘with dii sopr opﬁo

et herto give g (yield 61.4% of 6H 6-(4- = .

ZEt hyl pi Bg' Cad e H@-&K&&cﬂé& dJa? gbﬁﬁf m&.,’% 133?&] §92b% N, OH
nal 0gougldso rhi &Wa temp for ten hours. The

6H, 6- (t esdid bulsydrﬂmoamm m IipgLAam4edn P.

223- 235C; 3y proceeding-analogously the followmg compounds were obtained 656

6H, 6-(tert, butéll anm nocar bony! - hydr oxy- ne th - 6- et hyl - di benzoLb d] pyran
30 6H,6- (ter tert butylaminocarbonyl-hydroxy—methyl)-dl nzo[b.dIDVran mp 22323

but yl ani nOC%@ﬁSﬂ LD R W P MRS gy 209“—1319%

207-219C, 6H,6-(tert. butylam|nocarbonyl—hydroxy—methyl)-z-mtro-dlbenzo b,dlpyran. m.p. 2
;bﬂﬁ-lﬁi?]— Vi an;go

6H, 6- (gggr t2 4%@#@%]& ﬂ:lShvl di'bﬂxlﬁetﬁw-ilbﬂeiho%/-&b rizé[b d]

m p. °

- 6H; 6-(tert. M%RMMMFWMMMOWWMWW’Q%OW&@M&MD@b—d] pyr an;
m p. 195~



215C, 35 .. 6H 6-(tert ' R
= butyl am nocar bonyl hydr oxy- met hyl) 2 hydroxy di benzo[ b d] pyran m p. 2246
. .35 241 C, 6H, 6-(tert.butylam nocar bonyl - hydroxy-methyl)-8,9,1 . _
0-t Lret hoxy- dl benzo[b d] pyr an. mp. 226-242C, 6H, 6- am@pczabgprwr 28

‘6H, 6- am nocar bonyll 1'2 chl'oro di benzo[ b, d] pyr an;
40- 6H, 6- arﬁHrﬁd@m tn@amwmwmmws d?-p'ynexmxv-dibenzo[b dlpvran m.p."

__6H6amn tro d|b nzo ran L o .

8 6amn pyran - S

- 6H, 6gani nm n , r |12|_ oHQ&i enzo[ bdi pyran; 45 B 5

6H, 6- ani N@HE-SRYdarben Al AHred a&ena d] pyran; | R o

45 6H, 6- amrnammnmrbphyla-rhbmmyeﬂhinwm riy; d] pyr an; '

6H,.6- ani n@@aﬁ-ﬁvnwarmvm-mﬂumm@hw

ng ?m))r(] ) p rahd] pyran 6H' 6-am no‘car-.bon-yl -1, 119
6H,—6 amn nzo[b d]pyran ST :

50 -amura:sfaih mb vi& -roaaihyiho&-awnmsdﬂwb@nw[b dl pyran; m'p. 167-170C,
6H,-6 ani N dtkB-oinydarkoaylid,9, 1 Qltrineatay-dibelzplpdipytanm p. 148- 150C; '

6H, 65net hﬁlﬁwm‘ommmﬁ-mmﬂ hlq:v-b@m Jny. _yman167i=n-p70°1:30 131 [err];

6H, 6 rgp 87-89[err]; 55 :
6H. 6- p| pe Fﬁ ﬂ:r eth ‘ - mp 224- 229C: :
55 6H, 6- (: ] Qz_% | pyr an; HCl', m p. _
259- z%GZC eﬁ% m&a%h%dm alawfﬁmc\ Mzsozdsbmk] pyran, 2mp.

- 182-1 86C. Sﬂamﬂeﬂyl-bﬁeéziaddathbhmaﬁvn-dlbenzo[b dlpyran, m.p. 182—186°C.

6H, 6- et. hoxycar bonyl net hyI di benzo[b d] pyran (3 g O. 011 mol). In 23% HCl - (30

m) 60

B e T S s ey i, g

and zkh with water and the organi to dry!

evapor at ecthmsidw\nmmﬁhmcm&h R6Opropys ethdr tb give sccb(vmamd%bmaw et her to
gi ve 2mgthylpipetazind)-coiphl]-dimninitxgippam wip. d2Ben24t®, d] pyran; mp. 10-1 1 1 C
‘By - proceecﬁnngg%mtbgfs‘!miygcmoﬂmqvmbm!ﬂeéowounds wer e obt ai ned: =

6H 6-carb A IELRoXY- di ben Adira 4= Y¢ec. .
5 6 GaLQ%ﬁ E:ﬁggaﬁ %ftﬁé%mdmﬂw éf%%g,éﬂiz'w#c %

6H, 6-car bm biltylain ¢} Dyiitardibenzolb,d]pyran; m.p. 238—246°C;
~ 6H, 6- car b®kyevierh tvlﬂnnMamwwdrbmmr[\m-Wibcnzg{b dipyrabSGp. 195— -

6H, 6- car boxyr&¥RG1 - 2-t ri f | uor omet hyl - dj benzob p. 84-87C. 10
6H, G5car bcﬁﬁ -,tvs'“emoavawem%mv b ydramy-di %rf?lb@gvmm:w— - B
R el b e

6H, 6- car boxyms

6H, 6- car boawy@Riningtarsonyiel-Rrethsncdib@esoifaydh0yr an: - m p. 85-88C, . S
-6H, Gocar b cBH,Bramingtartionyl-Loeidorosiibeazolb.dlpveenzo[ b, d] pyran; - m p. . 116-11 9C; ¥®

6H, tﬂ Fa"@"ﬁ-&ﬂuw-ﬂmlh @hbenzo[ b, d] pyran; m p. 1441 147G,

15 -pitr _‘zé & Myran;: mp. 104-107C,. =

6H, T %, pyran; o §
6H, agéggir Sr lﬂ : . p‘Hﬁéyran mp. 152-1 55C 45

BH) :
6H, 6-( 2- casmmmedwdn),rélﬂ&dm%mzd[bmm-b d] pyran; mp. -132-1 35C, 20
6H, 6- ( 2- caﬂl-bbaayﬂmtdtpdn)/l-e-nmmmzﬂw pytar; b, d] pyr an; ' :

20 6H,.6- ( BH:ée W?ormonwm b-dlm,%o[bdpyran m p. ' 91-94] e-rr] 6H, 6
- 2 Caad' boxysﬁzg z!?;carbony ; -t&met:og-dibenzo GJ:? dlpyran; m p 79- 82C 50 )

6H,6-aminocarbonyi-8-methyi-2-chloro-dibenzolb,d]pyran; m.p. 167-——1 70°C;
6H,6-aminocarbonyi-methyl-dibenzo(b,dlpyran; m.p. 148—150°C;
. 6H,6-methylaminocarbonyl-methyl-dibenzo(b.d]pyran; m.p. 130—131°C;
' 6H,8-dimethylaminocarbonyl-methyl-dibenzolb,d]pyran; m.p. 87—89°C; = '
85 8H,8-piperazinocarbonyl-methyl-dibenzo[b,dlpyran; -HCl, m.p. 224—229°C; = ‘85
-~ BH ,6-{4-methyl-piperazinocarbonyl-methyi)-dibenzo|b,dlpyran; -HCi, m.p. 2568—262°C;
. BH 6-(4-pheny(-p|perazmocarbonyl—methyl)-dibenm[b.dlpvran m.p. 182—186°C.. -

Examplo 16 '
A solution of GH B-ethoxycarbonylmethvl-dlbenzo[b d]pyran (3 o O a11 mol) in 23% HCl (30 ml)
80 and dioxane (15 mi) was refluxed for 10 hours. 60
After dilution with water the mixture was extracted with ethyl acetate and tha orgamc solvent



~ BH, 6- ("3 car boxy- et hyI) 8-chl oro- d| benzo[b d] pyran; mp. 158-161.C, , * ‘
. 6H, 6-.(2-car boxy-et-hyl ) - 8-fl uoro-di benzo[ bdj pyran; 25- : :
6H, 6- (2- car boxy- et hyl)-8-nitro-di benzo[ b, d] pyran; mp. 163- 1660

25 6 _6 (2- car boxy- et hyI) .8- et hoxy- di benzo[ b, d] pyran; r@ap2 Sy PB §

6H, 6 - .

~6H, 6- 2 car box -ethyl) , 1 0-trimet hox - di’ benzo b, d] pyran mp. 128- 131

- C Examdv qum d'V" Jﬁ@gﬁg &Pmmpﬂewgb?lswa]lwm?ﬁ%ﬁ"s 0.02-

" mol) in® ow y added under _
stirring, a? rocoﬁ%il t‘ﬂ% nfg%gre‘ﬁ'g&&idml) In 70 m of \U

anhydr ous dsleshyrboﬁhhelvl- -Aa‘etmiy-&ﬂenhsiu,ﬂbyrhﬁen p8zesoe0f UALHA was -deconposed
" with vater @éhhe-carbokymethiy plujmtﬂd:enﬁfmdlmpemlﬁm—vwﬁl ltered, the solid®
t hor oughl y ggﬁé’émW‘PWV ﬂ‘ﬂ‘?'i?rpib@! idlpaﬁ'ﬂ mRe! 2801336 was evaporated 35 to

dryness. 3300 HCI T bt ai ned sol ut.ion was
. washed wi t hggl §§ m?ﬁg‘; ;:Bzﬁx\ﬁralgogﬁ% NaOH The

gﬂge Xy-ai "f
l. % .
m Xt ufe vvassnes.rcg,gs,z;y hw.g :@gluﬂﬂ dn: m. e3 L gRvice sol uti on was vvashcpél o
"with a sat wmsedbwﬁbthawmsdmaizu[bwmraand anhydrn fied over sodi-um sul fate

6H, 6- ani no- GhbEiegrboxyimiethwiz@itro ] lmm mret®-122°€d  as- hydrochloride with
14% HCl  al c@fh%"?f@’gﬂ‘ﬂi‘b"r%ﬁ‘aﬁ'ﬁﬂ [BzFbY’E s@n-p- 8888360 ut e et hanol : (3.5 g; :
yi el dj73%: ’f'rg s hy:_ 1%‘3:%: ﬁ:’aﬁﬁ;ﬂdgﬂf_ﬁ#@e fol | owi ng 5
corrpou ds V\ﬁ - ﬁ i)-dibenzo[b d}pyran mp [ﬁ nomet hyl™

- met hoxy-d QEE\» U1 -methéxy-dibdhad[b, | .
6H, 6- ani nongx m«abdw«ﬂwmfzchhms{uho[dhhyﬁ&nnp 1IdEl-r1 ssp@. 212-21 7C

6H, 6- anm non®H.By2-catbopethyll-2-fuiotoedibenidib. dlpyram: ang- 13H€|135?ﬁ.p 215-21 8C,

‘6H, 6-2hi no 1’04_“"!’?!13?'1\' rm@ mwﬁméb d] ran HO. mp. 206- 2098
Nz

45 - 6H, -
45 6H, 6- ani ﬂﬂ% E 8 c}}&, o %%,,‘E% homethyk-1, 1
_ i ! p.grfﬁam.d 8_ 6- ani-nomet hyl - 8, 9, 1
B Jamdﬂ-ﬁwnamm&dﬂ{b.dmrﬁn. :123.216224@a°ﬁxarrpl e 18 50 Tgga .

- sol ution of6l-66+(23c thyl)-8-methioxy-dibamo nlnen&tb-[—a.?‘tQp an in 100 m of -

t et r ahydr of §-Grigscar weml?1ﬂp'®1‘°‘h°wl%9 M. RaﬂOBH@g?W t-et r ahydr of ur ane
“was sl ow y Crégcagboxy-etiwl-8:p,|0-trimathoyydjben hP-B2BT130 °F-00m t enperat ure.
overnig ﬁE of water and 1 ml of 37% HCI vvere added and.the m xture

was (ARG bR (6 01Gy ea z fhebflarbt dciGher  B0€
resi dUe wasiud aedm‘dwﬁ?».naﬁﬂ@m aﬁéfp l:o) @ﬁﬁm e |
- several didthpethii th di ethyl ether: ° 55 aqueous sol uti-on was then made. _
basi c with 38&H2Khokts theexceas ofdiAINy was deéopipasad withiveater andisadiven hyutuuide Tﬁé

-sol ut i orsuspension was fitgredhe &liaﬂbmqlé!w ghe@wish digthylethepandshe solye

s p?&dp o 8id ﬁzﬁgwm;%a '&Ewﬁwﬁgd F‘B‘ﬂ (1?50.._

oo T A g

CONMPOUNGgY #snfotth i
6H, 6- ani daRmGH shdl cwlnau.meAbs uﬁeﬂﬁﬁﬂlhs 8lghyie1dn3%): il zsanqa

.60 498 308y proceedmg analogously the following compounds were obtained: 40
G 2 091 721 H 6- am norreth -2 h ro d| enz d] pyran; = HC,
mp. 248- 25 lde B d] pyr an; - HC,
mp. 212- 21 § é,dm
6H, 6- am n zo’bﬁér 218C, 5
6H, 6- &8ri nOﬁBHb}Hnmﬁmidﬂiyi bunérewe pyran HCl, mp. 206-2098,
5 6H, 6-am neﬁﬁarﬁh)dm&yta-lmmmﬁ-dbmb[d vdl pyr an _
6H, 6- ani nonB4Gyamitoniethyli Ok n; -HCI, m.p. 206--209°C;

6H, 6- ani norrét'ﬁ;am'@"rﬁtﬁv#%dl%wz@f’wﬂea pyran; :HCL, m.p. 222—224°C.
6H, 6- am apkidhg - 8- met hoxy- di benzo[ b, d] pyran 10 :

6H, 6- 80y NOMES b ¥diutibn SPeH!EEnb2:8/1 6l irlmoR}-BibsHzBNsfbyian W3 00 .mm&%,u?&ﬂﬁa 50
10 EX arrp1 0D Mi%f a molar solution of BH, in tetrahydrofurane was slowly added at 10°C. The reacting mixture .
-was kept at room temperature overnight; 10 ml of water and 1 ml of 37% HCl were added and the
" mixture was warmed at-45°C for 2 hours. The solvent was evaporated to dryness; the residue was
taken up with 2N HCl and the obtained solutuon was extracted several times with diethyl ether. The
§5 aqueous solution was then made basic with 35% NaOH, extracted with diethyl ether and the ether - 88 -
* solution anhydrified. 6H,6-aminomethyl-8,9,10-trimethoxy-dibenzo[b,d]pyran was precipitated as
hydrochloride with a 14% HCI alcoholic solution: (12.0 g; vield 71%): m.p. 222-—224°C.
By proceeding anaiogously the followmg compounds were prepared

o 6H S-ammomethyl-dubenzo[b d]pyran mp 250°C o o ..
60 6H 6-am|nomethyl- -methoxy-dibenzo[b dlpyran; HCl, m.p. 196—1 99°C; E - 80 .



~To a' sol Uti o of 6H, 6-ani nocar bonyl d| benzo[b d] pyran (4. Zg 0. 0186 rml)

in 100 ml of anhydrous tetrahydrofurane 100.mt of ‘a mol ar sol dtion

in tetrahydrofurane was added dropwi se, The i xture was refI uxed for 2 ..

'hoqgos fter a warm up si ni I ar to that of Exarrpl e 18,

ani . e e _ GB: 2 | .

by gri ndi ng it.in 15 acetone (3.0 g; 65%: m p 250C By proceedl ng

'anal ogousq MGO'F‘UIW‘M -dtb Wmﬂ@l ot 243851851, 6- ani nonet hy! -
lbenz qqp.pHC|1rg@.q129-gzj7°C

6H—/6 am B

| §Z ?g | d,py..igg\r;,, Cl g&p 248-251"C 20
. 6H, - am WE Z‘J{Pi?lﬁb rofbld a‘ 217C,
20 6H, 6- mmmb:h&ﬂm&m&wﬁamsh B aR; ch E’bﬁ 268%¢; | 5

6H 6-am msmybmahmmmmfdmbmdnammd] pyr an * HCl;, mp. 215- 21 8C
H, 6- ami Ebfsemippmethyl8-fitrerdibenzelblaldvradi benzo[ b, df pyran; = HC, mp.

gt e el T

25 6H 6 -ami noimet hyl - 8- ni t ro-di benzo[ b, d] pyran;.

6H, 6- exdnipdered hy| - 8- not hoxy- di benzo[ b, d] pyran; 6H, 6- ani nonet hyl -

0- di net hd’nysdums 16 ajigocaonyi-dibeiEb[b,dipyran (22G; ROES mol), in 100 mlof '

6H 6- #rehvetswﬁvd@fmngotqwm molaysaiiitioe piAl, in td]r drafurane wel€hddedh p. 222- 224C

20 ’8H,,5 ogs‘" S gél AR %ﬂéﬁﬁgd%isy%'mnmﬁéﬁ”ﬁ%ﬂ%}ﬁﬂ oot

6H,.6- [pYa) pyr an;
6H, 6- (3 met hylegmgnoa'progy ?%bgﬁtg?ﬁ%"g%ﬁ%%géﬁfﬁl,ran _

- 6H, 6- ( 3- r oro d 35

ehels %ﬂ?fﬁﬂ%ﬂwﬂr .99% BYage: |
35 26H, 6- (samm.hadwammmmw omr oé pyran; 20
6H, 6- ( 3- BEjERamiAdThetbyl2F ier&o[bja] HOT OMet | y - di-benzo[ b, d] pyran

6H, 6- ( 3- GHBgm lmmettwl |= xy-dibeadolbod]pyrah; HC120.p12 16}-21820:

6H 6- (3 r mqshw-#ihwwmmzﬂ]% . ;zyﬁaﬁosaﬂzx
,zg i mi e |- ™®Ri benzo[ b, d] pyr an;. '
H, 6

C Tioxy- di benzo[ b, deyran - 25
6H 6- (3- tstu,l..agn,aﬁm.pr,gau IRIE,G vyt hoxy- di benzo[ b, d] pyran; -
6H, 6- ( 3- BEBRyMiIAGTheYI-I | 10RIIhe th&ygii zdwalammoum fliphroszoddeed] pyran; 6H 6-(1
-h droxysa,etminodmmmmmmtﬂo -wuedadunwanﬂ}cpynmzzm-pzuml 111 C, 45
6H38- ( 16H 1§y rrent @‘F%P‘!“UM hzett dipyrar: HYCl)m.p. wm—mzeg di benzo[b d] pyr aB®
Jaminaspropyiidibenyo _Ia_ilpyran “HCI, m.p. 143—148°C

HCl, m p8HB73-methy, N
.-hydroxy6 a °tW£mM' f,ﬂ ﬂgbmgflﬁ'@%enzo[b d] pyran; HG, m p.
183- 201 ino-propyl)-z-fluo -dibenza[b,d]pyra o -
- h;adroxyegst(er;ﬁémm ifdipropyied E mﬁ,@,,& benzol[ b, d] pyran ~HC, mgg.

- 165-1 786H.6dBtntst y]amino-propvl)-Z-methoxy-dlbenzo[b dlpyran; o '

- hydr oxyﬁlz'rﬁt(éﬂeﬂmwmﬁmmktrlﬂybr)!m:thvlrdibemh dleyram| b, d] pyr an; 50 6H, 6- (1.

] Sl |
1%?0;%6% Egﬂﬂ o_pmgﬁ_ﬁmnmﬂ w:)ndl benzof b, d] pyr an; HO, mp.
 BGhd :5? yl)-a-me Bjﬂg'i ngrag.rret hy! - di Benzo[ b, d] pyr an¥

1- hydr OX¥H 8-(BShét
HCO , m psHBI3-metidbnarid- ropyHEL , P0-Gimbthoxy-dibenzofb, d]pyran;

- hydr oxysast(aﬂnetmwhmm-aes mth)mahmmmmdwwt b, d] pyran; 55 6H,6-(.
ydr 085851 thygroxyi2rteptbutvlaminczethylldibeazoft.dlpyran: ahipb $0t=ef b1 pyran; - - . 55 -

6H ( 16k ﬁgg xvzz-teaflt"tvtﬂm‘wetht' ‘metheyy-§ibenzelpdloyeap; - U&hmw—cﬂ pyr ari$6

gﬂ g E 1 1BE§- 1-h )& é- errttbuwlgr#*o-%v'])oz %ﬁlg%-d}beﬁzoiﬁ)edlpy%(r}/ I%Ibenzfgab %1‘3}? an

- hydr oxysQ5t{¢}h{:mrbﬂtxv-§ziemnbu,mamm ::: l)—in:i'éﬁdbenzo}%] r:d‘l' becrltz"?) ]_pv r8 acr:t . Ha,

m B0 187SHBQMydr&Q-Z-tembﬁtﬂlaﬁm(éeth yzimmm’&dibﬁfzﬁ[ IpWaﬁ;Wmanﬁ. hyb)- 8,9, 50
0- tri nmet hoxy8¥i®enzo[ b, d] pyran;  .HO, mp.. 60 201-21-8C
GB 2 0916|7| f}“ Pydroxy—Z-tert.butyIamIno-ethyl)-Z-trlﬂuoromethvl-dibenzo[b dlpvran HCI, m. p- 181—

-~ 8H,6-(1-hydroxy-2-tert.butytamino-ethyl)-8-chioro-dibenzol[b, d]pyran, . . '
56 . 6H,8-~(1-hydroxy-2-tert.butylamino-ethyl)-8-fluoro-dibenzo[b,dlpyran; - o 55
6H,6-(1-hydroxy-2-tert.butylamino-ethyl)-8-nitro-dibenzo-[b,dlpyran; . R .
" 8H,6-(1-hydroxy-2-tert.butylamino-ethyl)-8-methoxy-dibenzo[b,dlpyran; - '
. BH, 6-2( 2) -hydroxy-z-tert butylammo-ethyl)-1 10-dimethoxy-d|benzo[b dlpyran; - HCI, m.p. 187—
' 6°C: : :
60  6H, 6 2( 1 -hydroxy-z-tert.butylammo-ethyl)-8 9 IO-trimethoxy—dibenzo[b dlpvran « HCl, m,| p__ - 80
01—218°C. :



~ careful ellmn |on

Exanpl e 20 6H, 6- (2-pyridyl)di benzo[ b.d] pyran (2.8 g; 0.011 nol).in 60'nm of

. acetic actd was reduced by hydrogen in a:Parr apparatus at 4 Atm at room

terrpe.éature using [err] (0.5 g) as a catalyst. After four hours the
reacsd dn m xture was filtered and the sol vent .evapor at eds 2 091yr12$sBunde' -

vacuo. y Wt a sacur UtT ON
and ext act g?ﬂ th d| et hyI ether. The organic. 5 sol ut I on vvas vvashed Wt h .
wat er, 3 nﬁﬂéﬂanﬂt G%fbét{‘ hﬁ-‘d%%%%%&uﬁé'

. preci pi Bﬁi rBorA teviptaturé 45 %ﬁ&lﬁu c@?{ptoup N
~sol ut i ohour arwaimrtmartdakmmﬂ evEpORdt totirynm uiddr lacRb.TBb tekidue =\

- et handl manttkemmrw-th adturdted NaHCD; aqueprsssobriomandzexeattadovith e:hqm'ﬂvsrorgaalc ua.b At

the endsvlw@nmgma@dm@ wasﬁteﬂnh%w Hathﬁel eﬂ@ﬂﬂérber&ﬁ dinvranayesd: (2.5 g;
&w an

. ield 7 |p|ta_Lt 06}4 he hydrochlorrde was
Yl sev i ut tl ) s évaporated to dryness
10 Anal %g gg}& %ﬂr aﬁ@vﬁe&_ﬂ.(ZS iy 376)%)
- BH O-ig3mi, nsodmhea GEbf ¥
6H, 6- (4- pi paararodbuswlthefdu hy cofripo cﬁwefhrhbtame&tCl m p. 1 97- 225[err] (dec)
6H, 6( 2- pi per azi nyI) di benzo b9]d yran. 15 Exa e 21 :
15 6H 6- car ipenzg (E'l_';d" ?p%g suspended in 300
of [err] ar% "l?'p ﬁ'ﬁ?ﬂi e?'?:.f "ﬁt &rgrﬁtfg t%waifor 16 hours. After
_ S of [err] the crude acid chloride was -
di ssqbvedammeﬁi)o M of anhydrous diglyne. To this solution a suspensiont®f

L| t h| um t ri6H, e-barbowwbpaiotbad]pMMdﬁ B2 (BB was g1 pehdadlin 300 jnl bSO andrkepd f .
e uoges stirtieiat repmtemiperaturafor 6 Hogrs; refutﬁhem@ﬂoncs ecaxedss of fOCLnter -

. °§’i"? ‘F'r"?’ WaN"f’@!“‘i! i ° r‘ﬂ"'!/ﬁ 5 20 | -.
SLEReE e

dgﬁ@ Veter Wk 8d
t he S Us gyl é!ﬁhr@ﬁ&dle%&ht& Qel‘é'faddlad t EH’ theals enalan Sauibr toQdtie. \WHECHalf dh héur of l’ I ng the
Sus pens vigarousstirdrigl thecsuspbnsionlwaisftitecssllead ﬂmskledvaahddtw-tﬂu dmﬂtvybthst Theretherivas et h er -’

was evaguargratad agtandarideyunybycenindspe fsernal tem perpture potdigher than: §r%aduma

hi gh8 54 p: Ogtgrr' h'P28° mLof A0k H“P't"té‘ diedo the o tss'e "°Pﬁf 100 ot
. 80% eth%@é@ﬂégf “ra'é, | Hr[% Q '}t"&r glyrre o

and they uﬁom&e% ;erJt ndé r&tcr& Wa taté@fﬁu atue
- t enper atny dbtaied ﬁﬁerea arQJ tRoroughly)washed withiasde era.thyemem n/dnlsbdiur | our s

o at r 30 wuifate meolaim ms evahara®d ka dryreis wabtaicayle leatsetdyaho-hvldrme ss under vac@Qm.

The resrﬂt?@fyﬂmzv{a-ldbmmu-‘duﬁumm é@’ﬁyﬁsaetomelinhahrdwo Bumbt ai ned- sol'uti on was

filtered a H' )NPPé’P‘%Hydrl fication on sodium.
30 sulfate,g ”__% gm sto obtain crude
6H, 6gacyan ﬁyd ,,\é

an (32.5 g; yield 70% 3§S

an oily Iiogél g,vmhyaww.a,et 2[¥ue EK!b&!B .ogousl y t he fol I'ow ng

conpounds vﬂ-le—(@brt@hyld&ﬂy-methyl)-2-nitro-dibenzo[b d]pvran _ . _ .
6H, 6- (cyanobth hmwe)hvwﬂmt yran; S : _
6H, 6 cyano6 1?2 ?d pyran 35 . _ -

6H, 6 cyano 'h m e: 2' ben ran, s , 40 B
35 6H, 6- (cy @lﬂmﬁ, o[b dpyran; . . o
6H, 6- (cyanog ' EH::H—G!b d] pyr an; o o

6H, 6- (cyanosr-hwhwnofhm we)hyﬂ-ammmmanﬂm{rm d] pyr an

6H, 6-45cyanob anoyhydesxyryriejhyD-1 Hipedimathoxyiditenzol.dipytdmpy r an; 40 | o 45
6H, 6- (cyanoﬁﬂtmmbmeyhm'ﬂﬁ1¢ITWF’@M'WF°(EFWMO[ b, d] pyr an;

- 40 6H, 6 hydr oxy met hyl ) - 8-chl or.o- di benzo( bdpyran; - '
6H,6-(c Kiehite I )12 I)H,%Qd B floR¥ibRdk 6H,6-carboxymethyl-
6H, 6- (cymﬂz:t%%ﬁ °m.yr°i %rat fu oég.?m% P8 mi o ;ffhydr’?uf
6H, 6 MUG I-)ou nﬂﬁbh&é‘rﬁpﬂt futiey \Pw e’ﬁﬂ:ora%d todrynessand = 50
6H, 6 (cyﬂmmsnhgeiw h ty 200 bl .df didthyl etlaér! This\sol titi ﬁ,to an ethereal :
45 6H, 6-splugiencf disgemn %szlﬁﬁtﬁ I‘“)thSWQO'!V@smWPm Rﬁfmﬁ _
Exanpl e fQ'E“‘Ut’éﬂ “ %b“bM'ZB" '8 4
sol utj orf® '°’B °§ ’f%" f"@ f"ﬁ
M of 55(51 on re co sns n p i) 5 A?t er
24 ho si a.’é a’sé Bérhiai FH5% 1Y amta reymsﬁenan

50 the r@sreduacme,dn&%u aﬁedaelaaue’wesdmoﬁtaxtehma bweraeﬁrharwnthmm sthbruAft@N Was
-added aicndﬁit&[oarvm}- 8% HC! shve prdcipitaeavas sxttagted with efhylicetatwapd thawegait solgffonand t he
ed tqidryn wrﬂhe@ﬂp@maxtwe tal@rl ug With diisopropyether to give GH HewcanboRy- hof0s
at 40[er‘¥'}V' Jdigpnzely BW‘:%% wgg"r'ﬁ hg/ t}ﬁﬂexcess di azonet hane and -
the sol uti ofYHgeee 08 pyysee 9 Vﬂgg‘g‘"’”ﬁ‘n "Y°é%? 2%as di ssol ved . ln 80 n1

~ of- d| oxane and to the obt ai ned



" 55 sol ution, a mxture consisting of [err] (4.4 g, © 0-019 nol), [err](10.5
g; 0042 m)) ‘and 55 [err] (14 g;- 0049 m)l) I n 300n1 of distilled wat er
- was added at 600 C~ The tenperature was raised to 90[err] .and mai ntai ned at

- thi¥ tenperature for 24 hours. The reaction mXture: Wa 6Bt 21091pB2 eB i 32 Ty . |

'wate & filtered and the aqueous. sol ution extracted several times wtn

di ethyl  edd(2-caffdkbn@ifbs n8% HCl the precipitate was .
extract e(hm.{jn.g :hgﬁsmgﬁﬁs gy%%gam c solut:i-on 60 evaporated to
dryness. 6H¥@(2a¢arboxy-ethyib8phavybdibente(b dlpprani t h -di | sopr opyl “ether to give " '

6H’6- ( 2- c%fﬁ:(?xsarboxv-emvléﬂ l)qxv-bibmgalﬂ]m]apyran (8.3°g; yield 52%: mp. 105-

' BHBA 1 5
0t 1] g e ety ;’3;’!3:1‘.?’:'1353“:‘5 {@rmounds s s Fed

GB 2 -
G SHERE RN Ty e o
| -2l 79—82°C;

- 6H, 1 (12- aaGResariibcpyihyl)-8-chibRrdibeneb(haipyren; .5l 1 Bg--a8) oG H, 6- (2- car boxy ethpl)-1

- - met hoxy-&H.&Eh dav- Bdnoro{dnbenzo[bd pyran; - o

 6H, 6- (2 ibenzplly vuppgp—awqh . 152- 155[err]

5 6H 6- (% %‘m - ﬁfxfr"l’ﬁet l!r 'Ei'e g ‘%aﬁ 132- 135G
& (2- G, - n('é't 9: R 15

o1 C (2. e Al Qléma z.mf of .pyfan mp. 91-94C
6H, 6- ( 2- BME@xaart l)-é-:ﬁdtuy‘i-izmds:emhabtu paiZo[ b, d] pyran; mp. 79-82C; 10
6H, 6- ( 2- cﬁ!(rﬁﬁ?x mmm»-e-mmmmm hlp rpyran : mp 1 58- 1 61 C '

. 10 BH, 6-. @&Pyv mwvbem o 5
6H%- (2- ¢ prRo, F M’"‘-m p. 90-93C - 20

- 6H, 6- (2-¢ _%-I_?_f_“ . b d] pyran; mp: 101-104[err];
6H, 6- (2- ;g @xm rgﬁmzo[b dl'pyran;: mp..128-131 C
15 6P$I-66-(22camw}9mw- -sfin gyeany - di benzo[ b; d] pyran; -

- 1528H , 6- w-tﬂatrdhwxyeﬂavlhg-ln)eﬂ&l—mnOhyhetﬂemhibenm{mﬁ]ﬁwnzo[ b, d] pyran; .= - 25

6H, 6- (2 Gib G rsarhonyrgthyll-8-mathyir 9. 12-trimgthoxy-dibeneaibdipyranl] pyr an;
6H, 6- %q’% ggxy et hyl ) - 6- net hy| - 2- nltro di benzo[ b, d] pyran;:

6H, 6- Rhub¥ drefrd b hin b |
6H, 6- e MATCRGM! @indikyoramide E#s (ﬁ ls'g; ueeﬂrsgm ﬁuﬂﬁmﬁﬁi sp)(ﬁﬁn .
20 30H) 8 héuits czadsdnmempethhlyé th6 militiire Was Soufddl iftd Watbe dWithdiethyil ether. The = 30
6H, 6- prRancptisexwaswished with wate Iddﬂecfdvaddaasmaa mqn \polgent gave 6H.6-
6H, 6- evzne—&r%%d w;;( dlwrmn hitgsqijp (3. bem)@rmq! ku] rraqn 114—116°C.

6H, 6- (2- X ingiangpgougly theifol Y""‘S“H‘BP%Q’;/WHPBEH ‘b, d] pyran;” 25 .

6H, 6- (2- @%Ma-ﬁ%ﬁ-‘lﬁn&ﬁ&@&lbeﬂmﬂo% Jiet hoxy- di benzol b, d] pyran; :

25 38H, 6- (62 6-&/aR6:83methy12 LohoRr d1Bénad(b.dfpyidn: Hp. 11k LBt1Beesy - di benzol b, d] pyr ags
Exanpl e ZBIGFo/aao-s{meth-fmabuﬁbeﬂm{h)dlpﬁh s panaodedienzo[ b, d] pyran (4.2 g;

0. 02 nol IG%evaGHQ ting-A-nifro-dibehzefbtilpyrem 100 . of di net hyl f or mami.de;, 50% NaH'
(1.5 g; ' %V" xy-dibg "rdl%}’%ons After 30. 16 hours at room.
_termerat °' T : #8%  and extracted with di et Qyl

o- - I-

et her .. vmth wat er ‘and dri-ed over [err

Evaporat |m-ejan5-banam.\aam°.g% n-cyano 6- et hyl - di. benzo[ b, d] pyran as a

white soIal-ch-éyand-sgnetﬁM-e&ﬂetmwlibymo[bcﬂ]ﬂ% “mp. 1 14- 11 6C. By proceedi ng

anal ogou -G\heo-ﬁwhdtlmmn 2ol dloysint ai ned: 6H, 6- cyano- 6 met hyI
néBhoxy - thoxy-dlbenzo[b dlpyran; m.p. 121—124°C;

'6H 6-cya 35'}2 : iﬁ ?ﬂﬁyran mp. 112-11 5.C, '

35 6H, 6- @,éd‘n o[b d] pyran; mp. 98-1020C

6H, 6- Cyam@cmb%khyﬂz-mhé yran; = e, 3 o

6H50-cyamréewm-b5ehhv22m|bkumyizdbuwrm[b d] pyran 6H, 6 - .. . B0

- cyano- 6-6||1kﬁ¢vyh0-9-ethv|-2-lmmouv1ﬁb [bdldmnzo[b d] pyran; 40 .

6H, 6- cya W whvezﬁtiﬂuemsaw bd YB%r an: o

40" 6H; 6- cya E gg“’%’mi"r‘wﬂ‘f? %ﬂ Yo[ b, d] pyran; B -

6Hg§- Cy gy dzyahv Bty e bRt dlpyran; R T
6H 6-cyano-6-athyl-8-methoxy-d|benzo[b d]pyran ' R

6H,8-cyano-6-ethy;-1,10-dimethoxy-dibenzolb,dlpyran; -
" 6H 8-cyano-6-ethyl 8.9,10-trimethoxy-dibenzolb, d]pvran

: _Examplo 24 '
60 6H,6-cyano-dibenzolb, dlpyran {31,9;0.15 mol) and paraformaldehyde {8g; 0.2 mol) in 300 m 60
- of dimethylsulphoxide was treated with a suspension of sodium methoxide (3.8 g; 0.07 mol) in - '
dsmethy!sulphoxlde {100 mi). Tha mixture was stirred for 2 hours at room temperaturs, then poured




--*-"":'6H,;6§;¥ano 6- met hyl - 8- met hoxy di benzo[b d] pyran 6H, 8'-'cy'ano‘4 6-'rret hyl -1,
~0-di hoxy- di benzo[ b, d] pyran; 45

- 6H, 6-cyano-6-net hyl-8, 9, 10-tri nmet hoxy- di benzo[b d] pyran mp. .121- 124C _
45 6K336- cyano- 6-et hyl - di benzo[ b, d] pyr an; _75-77[ err]16B 2 091. 721 B_:Jii
.6H, 6- cyano- 6-et hyl - 1 _- net hoxy- dl benzol b, d] pyran '

6H, 6- cy BhR-vind? ahy dxtrdctsd Wik @letiilatidz Wﬁ@o@m was vﬁashed with water, dried over -
6H, 6- cy angS6; idlayaporatdd ol yness tdxsivesd| Bcydh @'ﬁWthyl—dibenzo[b d]pyran as a white

6H, 6- Cy asolid 26t daPi11 Mnakiyield 755 e ABBL- 19800 an; - s . |

50 6H, 6- cyaRvpmcesding poajogeusivihs {eilewvd emﬂm\mﬁm‘m : L
6H, 6- cyano %t ¥ - 'n%?ﬁ qqﬁm{ q % l,agupyran - .- B
6H. 6- cyano- g%t ° %j?i filmetheﬁﬁ qu] smp. 107—110°C; - . '

6H, 6- cyano- Gmst&w.{c-&h rbi@l‘n@th Q- SianD > '

6H, 6- cyano- GHmEdvydo-G}hvdrcnvmeﬂiylbﬂeuzro{dlbpnﬁomdimn o ' '
55. 6H, 6- cyafit.ecven V‘BOWEPMX mdthlg’sﬁﬂbﬁ"p!lﬂp ®n:  6H, 6- :cyano- 6 et hy

-1, 1099ii net g en°o ’wma . uorgmethvhd n@ledlmi-s 91 . . 1o~
~0-trinet hox H | _' ] :
'6H, 6- cyano- t,o.g,',.",'- ¥ ,,l. and par. aformal dehyde (6 g;

0.2 nol) |n68%y8ﬁo-6-hﬁﬁo:@fneﬁw%ma§hbﬂ.u @S treated with a suspen5| on

of sod§um nEHlﬁeovanbeG-bGdr&vglpthOI-OVO-Hhie)hommdomdthp}mu:l phoxi de (100 m). TH& - -
m xture was syﬁmwaﬁmamm—%sawwmwibpeao&mﬂ mireht buul%"& 33
GB 2 09 721 glnto wat er and extracted Ww'th diet hyI et her. The organic

phase was ek \5ib S to'. |
give 6H, .ﬁr\géiﬁgu%@ %g(?é%%%éﬁtéﬁﬁ - %ﬁ&xa .asaniba ar%%&ﬁ hb d;gﬁ .

]9 Illl zuoivasﬁinglvggﬂig% s;‘ﬂ;gon qmlu:;eﬁammrt? ;utla_'gy pnmmﬂ wugeﬂ?@amwy o
ithnieab 4 igerést grﬂO%y 1

- %et ﬁ\(gmx;g;ipﬁéﬂﬁ‘?tﬁ o egeg?rdgenm[br:]‘gﬂ’:: :;D 11’6&3%3 pimmR '

6H, 6- cyano- @yHVB? @f‘s'&them"B‘P’Bﬂd?mf‘aﬂ‘ﬁ"ﬂfWF% mp. 107- 110[err]

6H, 6- cyano- @wa&m -6-irid iy 02 ShbrB Lifish R LIV

6H, 6- 2gano- @H [By(drethoxyBatonyi-e metrﬁahwﬂ%m&.berdb[bﬁwan o _.-25

6H, 6- cyano- 6-h droxyrret hyl - 2-met hoxy di benzo[bdl pyr an;. ' '

‘ ?g gHC%aCtM gp- 4 t. Y.‘ P L%’ e hé%? |§f'§£{w £leedqn 15'3’:;!:f
atha a y mperature a tm
6H, 6-cy a&%?% Q'i‘tglxé' l’f% | } tﬁ Y¥ithbe was filtered and the solvent -
6H, 6- gty advdpératel (& / %nﬂhe ¥f diéthyl ether and the product was 30

diynésd?
6H, 6- Cy agMractediyilt mmetrwdm&owmmshe O[ttbast} NpOHENd ekiracted with diethyl
6H, 6- cyautborGA d\mn tiert df u&lvent Sﬁrﬁehthmrvmpyv'ca-wngdlbmzappi}mm was obtained
- 15 6H, 6- 293G met hoxy- d| benzo[b d] pyran; mp.

111-1 14fer f“i‘"°q_g;§mhﬂ\° "2‘!! “R"%'BMP%‘H"BP"“‘"@"

6H, 6- ggano- gy EEdthbkyca B@Mﬂh@-ﬂhﬂéﬂdﬁﬂn&%}&rﬂf I-Q:I q@l,)_mdc.sul fur yI 35
chior i de ( 28HjBLsthdycarbGayiinethia--methyi-2-drdfno.al .maf HO), mpATBLB2bOy 4 days
- at room t enpHBaR+teti@xycafbbayl-ethiplh2 axrdrio-diBerzals, Kjpprgn;i t-h - N.1-0 NaOH sol ution and
water to ne@HiBARrethp Wmn\é@thvlé-ﬁtmmzeﬂm ibareelbdlpwen: r educed 20 pressure.

and th reslsﬁ eﬂ"E'F yrag; E'raao'ﬁ;re solid was filtered to
obt ai fi97. 6(‘ et yla _ oro di benzof[ b, d] pyr an; mf?
11.0- 112[er O, %waésc%hél B
obt ai ned: 6 -(g .-ba,ﬂy J&: ;“mgL,na g{hqugﬁﬁﬁn,zo[ bdl pyran; 25
6H, 6- ( 2- et henpqa:dnﬁawuamh&yihbw&mm&hyn-mwdmdnﬁbm ; ZHCY, g 136—

- 25 Ex#bple 26 GBBEethox car bonyl - 2-ni tro-di'benzol b, d]pyran (4.25 g; 0.0%%

nol) was di erypasbopgieB-ami Y d reduced in a Parr apparatus
usi ng 10% P °’8°°6r%‘{n ? b? ey ture and 2 Atm of pressure.
After 3 hour ?,yég& doll dn mxture was filtered

and tigg sol \mrg_(zaﬁh ﬁ%ﬁ WISy 28fbldl; pfﬁSI due was taken up so -
with 100 n eu’;e-d.mt,ubminoa- e Do 1L was 30 |
. 6H,8-(2-methylamino-ethyl)-8-amino-dibenzo[b.dlpyran; ..
6H,6~(3-methylamino-propyl)-8-amino-dibenzo[b,dlpyran;
' 6H,6-{2-dimethylamino-gthoxycarbonyl)-8-amino-dibenzo[b,d]pyran; o :
58 . 6H,6-(2-dimethylamino-ethoxycarbonyl)-6-methyl-8-amino-dibenzolb d]pyran . . 1]
6H 6-(2-d|methylammo-ethoxycarbonylmethyl)-s-amino-dibenzo[b d]pvran o

ExampleZ? e ' ' ' ' ' . '
- By keeping the temperature at -5°/0°C NaNO, (1 4 g 0. 02 mol) dissolved in distilled water (30
ml) was added drop by drop to a solution of 6I-l ,6-cyano-2-aminodibenzo(b,d]pyran (4.5 g; 0.02 mol)-in



2

‘extracted with:.8%HC . The acid sol ution was made basi ¢ with. 35% Nan
extracted with diethyl ether. After evaporation of the solvent

., 6H, 6- et hoxycar bonyl = 2- am no- di benzo[ b, d] pyran was obtained (3.0 g; gyield .
- 789%94-hydrochl oride, mp. 215 -220C__Anal ogously the folGBo2i 08y amrpound34 .
were tal ned:. 35 6H, 6- et hoxycar ponyl met hyl - 2-am no-di benzol pyran;

o b e T

N%L %&a@t:%ﬁw“rgaw | driet ot B hy@ronsNH§0,, ncriscolorisgdl. Thes
-ap¢ @ n ori sEyaroratedto - -
gﬁ m&ﬁmﬁrmfﬁmwp@ﬁpﬂnmn agg vprhitls_*ee deﬁa g:0p06mol: 5

6H, 6- vz*' "ﬁ di b
A w&eﬁr‘w A T S T
6H, 6- ( 2- dIBlehokiaiboRy-2LHyamsXEabRENs tipyrdnanib. Yo-deddenz o[ b, d] pyran -

- m p. 147- 1&0beth’o}qea&bﬂlmathyl-z-hydroxy-dibenzo[b dlpyran; m.p. 76—78°C; i :
" 6H, B3 ( 2- dfHBt w‘mﬁhﬂﬁy@ﬁhﬂ%‘yﬂd)ﬂﬁdmzn@ﬂdlmmnmwo'”d-r—b'é‘lﬁzo[ b d] py?Qan';

( ren
EZSECIG (2 dﬁ‘?\%’tm cﬁ:ﬂy_ﬁ V"Z@og i _t’vdmxv_dlgmw% no- dl benzo[ b, d] pyr an;
-drm lai thoxy

1)-2-hyd enzobdpyran HCI m.p. 179—182°C;
45 6H, 6 e n},q';f c}%:p,é
. 6H, ¢5 et hoxycqasgmﬁy in yTt 8-am n(t)bdr benzg bemo[bd]pwan HEl, mp. 15
6H, 6- et hosyeazhmgﬂhwmhwbmﬁqmbdmyrmawmmmdwmdbblpdﬂaw HEN m.p. 162— -
6H, 6- ( 2- et hop8H:bonyi - et hyI) 8- am no- di benzo[b d] pyran; 50 - o
6H, 6 (2 ePH MY% Y“ ~digenzalbiginytag: am no di benzo[b d] pyran _
ng ra . : - 20
o & 1%Yr i%e"m)ll _ g%r}irea, bane3ls EEEQ WPan, -
6H, 6- ( 3- MghBYRAtRok\RadbmNétht- RyRRN;

6H, 6 (2 dsnm(bwlmwmm-mmmmmﬂwﬁxmm[dulwraao[ b, d] pyran 55
6H, 6- ( 2- d6HBt(R ireathviamning-brbsxycarbdngirBtmethyl-3eityl kv-ﬂbomo[hdlpdlab:enzo[b d] pyran
55 8%, 6- (QH&r(Mwhmrms@pmmm r%w-ﬁibsmamlMMr benzo[ b, d] pyr &h.

.Exarrpl é' keepr ng the terrperature at -5[err] [err] (1.4 g, 0.02 rml)

di.ssol ve bﬂsaﬁtﬁﬁ'o*él-?g-a rﬁﬁ?ﬂ&ﬂoﬁ&@r rﬂ%o Q‘frﬂanh@,o?m%f)' ution
of © 6H, dmpareud@HoCIAaTsoNAkh bmzw&o gnroﬂa was addéd B 34
CB 2 (didpwish]at a temperatird d@%mﬂ(r&rvé hodrg the tantharatiré | wu lefo ¢ rai mnta @usly

- t enp@rta0f€ encht50 hicof wetac were addeid cautiouslyvAdterxine bowrainde stirrisg:the aquebualeyepO[ er 39 .
The mi ‘6@%9@9’“ é‘% h°§r;ﬂ'ff‘ PF"Mb’C?%P 824*'196 gaturategjyith godivrp bigarhpnate. mser"ﬂmb asified

to .pH ‘9’3 Ln- d roxy eth The gr ude -
'{\ ot 2
.Sﬁﬁguf%&‘ﬁﬁ’a ‘i"gg E %ﬁ;ﬂr‘ lgfﬁ&mm dried on

nt was evapor o 5 dryg@
_'thus gi ving 6 cyano- 2 hydroxy drbenzo[b d]pyran as a mhrtrsh solid (3.6
0.016 ﬁﬁﬁ‘cvar@—‘yh\tﬂf%v rq\dgh‘l48[err] By proceedr ng anal ogousl M
the follo . .

6H, 6- et hogﬁ onV! ' y o] P 79820, IR
6H, §p et hogygqt Y gﬁ?ﬂ%ﬁ' '%&!!)E KoLt -’ddfﬁ Laug‘] BYfan: m p. 75 79[ err]4° 10 -
6H, 6- et hosMBaAR fHoX)cEBbAW-ethiH-BEheIbYI-1 dyBis -dlb’éhz bb}avem[b dlpyran;- mp. |
74- 77C; ﬁﬂeazl-nfetl(ylbnmdqnwba-hm-dﬂtehgo[ d]ﬁyrhydr oxy- di benzo[ b, d] pyran;
_6H, 6- ( 2- eBHEXFnathyiamjno-probypt 1-Bydmxy: dr benzo( bdl pyran;

o & gggdgggﬂ ﬂmethv'amino-mggm&g- ot -hyd L’wﬁgﬁ%b dl pyran; Hq 5‘ S
6H 6- (2- dbn’e ﬂmethvlaﬂfzﬁmm“ﬁmmmg"P(%{"ﬁ{,‘f"ﬂ‘%&?&?"&"y di benzo[b d] pyran:

‘HCO  m p. R, 6-sthoxycarbo drbey-dibenzolb.dlpyran; -
15 6H, B—(BHﬂwm#w}bamlmahﬁmmyw&ulbmlbmyhpt) 2- hydr oxy- d| benzo[b d] pyr an;
" HCI8Qn p. - 8H.8-ethoxvde Ehom]'mefbﬂ-%m Mlyldlﬂoxy d| benzo[b d] pyreﬁq

6H 6 et hogg‘g% mﬂgo e:ll:ylg: “methyl- -hydroxy b zd[b r an o

6H,6-{2-dimethylamino-ethoxycarbonyl)-2-hydroxy-dibenzolb, d]DVran
S 6H,8-{2-dimethylamino-ethoxycarbony!)-8-methyl-2-hydroxy-dibenzolb,d]pyran; _ D
55 6H 6-(2-dimethylammo-ethoxycarbonylmethyl)-z-hydroxy-dibanzo[b d]pyran o 55
: 6H,6-cyano-8-hydroxy-dibenzo[b,dlpyran; -~ o
.~ 6H,6-ethoxycarbonyl-8-hydroxy-dibenzo[b.dlpyran;
" ' 6H,6-ethoxycarbonyimethyi-8-hydroxy-dibenzolb, dlpyran; :

. - - 6H G-ethoxycarbonylmethvl-s-methyl-a-hydroxv-dlbenzo[b dpyran; _ L

60 " 6H,6-(2-ethoxycarbonyl-ethyl)-8-hydroxy-diberizo[b,dlpyran; S R 60

- 6H,6- (2-ethoxycarbonyl-ethyl)—6-methvl-8-hydroxy-dlbenzo[b d]pyran -

6H; S-methylamuno—8-hvdroxy-dibenzo[b d]pyran L



8§H 6H, 6- et hoxycar bonyl net hyl.--6ret hyl - hydr oxy- dlbenzo[b'd]pyran;
6- (2- et hoxycar bonyl - et hyl ) - 8- hydroxy- di benzo[ b, d] pyr an;

- 6H 6- ( 2- et hoxycar bonyl - ethyl ) - 6- net hyl - 8- hydr.oxy- di benzo[ b, d] pyran

"6H, §5(2 di met-hyl.am no- et hoxycar bonyl) - 8- hydr oxy d benqubzcﬂgpyvzm

an;

25 .. 6H6'2 dlrrethylamno

- et hoxycar acf 4~ g minogthyllrhyd "’(fﬁf' ' yran. - 25 Exanpl e 28 To
sol ution ¢y EQ ﬁ& I ohcvcar __ % I,z,&],nwran (2.4 g; 0.01 nol _
i B2 4 HehyiamiriLtto & gt baofl dirki225 M01) 0 100

m -o% an hysn &@d.hﬁfmﬂammtmﬁbedmdmmnsahyaaxyaimmlw e of -20[err].5
After .two hours the tenperature was Ieft to ral se spontaneously 30-to 0C .~

‘and 15@xsmple9\at er we dde After. o OUre daeﬁ\r stirring -

d ke .

(e g Rt %ﬁ%ﬁ,%ﬁr{ﬂge e R e

sat ur a3} fvd of shRfrad vnsarrnma SN a s ftontibe) |

acet1@t Rithi @{erﬁm li#ninb ﬁy%ﬁdﬂ33 8'9; 6.20 o300k diglyme was added dropwise, at a 10 -
6- aRdriperatire v —&nm&da Goder Nj dndisdiihd) Attbite adulition svag bien itctemperatatesiwasnat i ng

_the S Olralgadito +44QRE and asolotion(of §3.8 g@f ammenium Sdfate in A dﬂefm'ﬂttmaaedww-@?gczszc

8 35 distil ©basgnd calhewmaﬂmtﬂ alf an hour of }
6'98 aﬁﬂlﬂ’lﬂg_ by keepmg%e eﬁ i %%%ﬁﬁ%ﬁ&g@ﬁwﬂ Yas 16

. ES EYg gfﬁy':%(,\/ olu oﬁt I:fy de (1 3 ; 0. 23 r?)oé)r%r% g? B'll tcxrweter was added under stirring to _
E 7l Yt o
6H, 6- et hoxx Galitlen rav oma m&(w hohmeWahewao{dded}qamhgﬂ\e 40 6H

6- ( 2- etérapeystave BeIBWI15eC. Afte) 1-6].hdilp§ilt momtdhbamm[tha s:b]qﬂ m uaq evaporated under
40 6&9 vBeuliiw Btehan@eawabdngdlvedimmmlgf methangl and sa tm“ 2 wnm\h,r afo.

" 6H, 6- Zf%g! wAas dlewedgﬁgg* ﬁé&"zﬁ. M
6H, 6- (¥ "§P Létatdd HYdriHdas d
6H, 6- (i’ﬁ' %ﬁ jon g sadt g and i it o RIRINAR hsﬁt‘iiw“y.ﬁam.zls
6H, 626 {eydh atmumm QiouRIgrida {1022 &t \Wleld!21%) m.p. 96—-1oe°c : 25
- hydr oxy- deyrsoceed diammisly the foukﬁvlng compounds were obtained:

rrﬁgg%w)a 1 hydr oxy di benzo[b d] pyr an;

DY 9' . bﬂp ran ' :

» e”o 8 g ,C I mp 102_120°c ) . . ’
. ["pyr an; o /30

; yHcIt hpreB{I d'ppyran -

6H, 6- cyano

6H, 6- et hoxﬁg %°£§§g§

~6H, 63@t hoxgﬁg g ¥thyiR2 A |
6H, 6- et hoxmgr(@emt ma:hy&aynﬁzmhwena:{m

50 6H, 6-( 26M.BHcyapc-aminomyihyik2myst lb)d]pvmbenzo[b 'd] pyran;:

6H, 6- (2- di net hyI am no- et hoxicar bo_n |

6H,6-(2- etmﬁymnmm pmethly2: cho 813 di benzo[ b, d] pyr an; o
6H, 2-dj 69@ 9en Y/‘X'Efl benzo[ b,.d] pyran; = 3¢ .
6H, 6°3 2- di m:ﬂ [ hydroxy di benzo[ b, d] pyran;

55 6H 6 {c ano-amlnomethvl)—S-mtro—dibenzo[b.dl yra
6H, 6- ( 2- di BRBHHaATRROAIAKEHIRRRY Ewlpv&nhydr oxy-d benZO[b d]-pyran;
6H, 6- cyanoei,sHyanesiyindinthylk0]1 b—di]lqumwdlbenzo[b.dlp‘lran L

6H, ‘64t hoxpugf(mwhmeonymvleg@nwmm-yibequwém S . 40
6H, 6- et 0X bonyl rret hyI 8- hydroxy- di benzol[ b, d] pyran :

o o ot e Eﬂm &bs;ihwwso. fhot
6H. 6- ( 2510885y M{,@&aﬁm é’“ dfm @shol (100 mil. The
60 6H, Qo@?nt@iab@vapem whd the lnasldle takeredgwith-99%ethivl elcgholi Thesoivedtiyad] pyr an;
. 6H, 648TEdviyydrated, the-résidup teken yp it 899 %@] lyqlamd the solvBt @yBporated again, thus giving

@B 2 ogsﬂ e-za_rboxvfﬁ-«enhﬁi(-cjﬂmwzah ragspdium seit (§,9a: QL¢ mef: w@h’z‘&f’%’ d]‘byr an;
-6H, 6 | am.n r b, d -
6H, 6- (2 qdﬁgﬁﬂ ﬂmq'ﬁg°"§@ﬁ'8§%§%§{1§%('§ %‘ﬁ%?ggw d} Bg:]?g[ bd] pyran; B
6H, 6- ( 2- di. gRjsbeshRWnnvRLBeREYBATyRR%bdiark sdiB L Ny - 8-hydr oxy- di benZO[b d] pyran;-'
5 850 - 6H,6-carboxymethyl-6-methyl-dibenzo[b,d]pyran sodium sait;. 3

- 6H, 6- (.2-di mmﬁ%mmmﬂ)hbmwbdmmplsnmmym 8- hydroxy di. benzo[b d] pyran

_ Exa”pl eExzmgnpla31

- Inan anhydrous reaction apparatus under nitrogen atmosphere BH-dlbenzo[b d]pyran-ﬁ-one (30
g; 0.15 mol) was dissoived in anhydrous toluene {100 ml). The mixture was cooled to —60°C and a
55 1.2M solution of diisobutylaluminium hydride (DIBAH) in toluene (150 mi} was added. The 65
temperature was kept at —60°C for 2 hours then water (150 ml) and decalite (3 g) were added; the _
"mixture was filtered and the residue was washed with toluene. The organic layer was separated
washed with water, dried over anhydrous Na,SO, and finaily évaporated to dryness to give a semisolid
" product, which was crystallized from n-hexane; 6H 6-hydroxv-d|benzo[b d]pyran (21 g 0.106 mol _ _
60 yield 70%) was obtained as white solid m.p. 89—91 °C o . 60



" 6H, 6-"car boxy di benzo[b d]. pyran (46 g; O. 2 nol ) was suspended in 300.M of
[err] and ‘kept under stirring at room t enper at.ure for 16 hours.” After
car ef ul, .elimnaticon of  the excess of [err] the crude acid chl ori de \/\/884
di ssoH@d in 300 m of anhydrous diglyme. To this sol ution a susp%nS| on of
1038ithiumtri ter butoxyal umhohydride (53 .5 g. 0 21 GRR)09N7380° 368
di gl yne was added dropwi se, -at a 10 terrperature ‘of -60C and under N2 and .
St pi ngBy&E&ﬁﬂm?bﬁlo’i@délﬁh@fbllmgWound%rimﬁ%’dat ure was raised to -40C
apd a sol ution of 53 f ammonlumsul-fate in 85 .of water ,was added.
A 20[eﬁH hﬂ’@l‘\h mg'b bdlpyeent s were added ‘to -make the. suspens| on
easi er t ‘ﬂﬁﬂﬂﬂ of vi.gorous stirring-the suspension was
fi Igeredsa d:yﬂﬁ% 2%i et hyl . et her. The ether was 15.evapgy at ed
out undegy ¥ Behz eher nal terrperature ‘not hi gher than 300C.

15 A sol ensqnd.eiy-mmamumrﬁhduwm Bdlojran;g; 0.24 rol) In 30 ni" of water was

added . undHﬁ~mdmxw-8-nlyomei:Uehmlmﬁb\&amed sol uti-on ‘of the ‘al dehyde In diglyme. A

i Ibdrzo(bgi Eyfﬂg', 0.22 mol) in 20 m of water was added . -
kedirig EHE-w éV'ﬂE? vr]. After 16 hours at’room tenper®ure
- the sobufj@r N . rg,puum 'The residue was dissolved in -
100 m of ‘erhanor sa u a e armmnia gas at. [err]. . 20 The

mxture vvas allowed to stand for 2 days in a stoppered fIask The resi due

32 with diet er he obt ai ned sol uti flltered and

o wgq;%'fwgﬁ "V"‘Rfet'%'?’( narm%,n o Gt crgthe

”@3’ it ‘ﬁ’ Eec.ﬁ wh |

_et ha i@ raach thS Rp @daduai 64 daha@ioe w.ino .

6H, /;3 1@&01(&&@&9%@% Bsb' b dn rdba.g‘romabwknogdgbe?;sld?d(oiﬁe-z g, y| eljd

'21% phepyl-dbedzoldlpyrdn (32.3 gByjeih 94f6)as dilighg yeilom aligous| y t he fol | owi ng conpounds
weR@ obt By proceedipianaigaeysly e fallpwibaeempaundsovereobtginedsi benzo[ b, d] pyran

"6H, 6-(cy oge zo[b d]-pyran; -
6H,.6- (cy %B%—_dg)}:wg_ﬁtﬁj_c thog&ing&%glgga;g[b d] pyrani  HO;.mp!
- 102- 120[gp|r3].hyd.%Qy.s.phenyﬁﬁﬂ )-2-fluoro-di benzo[b d] pyran '
- 30 6H, 6- Gamarom-mﬂml-ﬁ-yﬂtr):-&emdﬂsdp nbenzo[b dlpyran; = HCl; mp. 87-111 C~
6HRS- cyﬁﬂ&momﬁvh <nfbt b}dlm'rmo[b d]l pyran; 6H,’ 6 25
(cyano- afi€dhvdtonyf ‘)’h h WRV“\SF'U :d PypRian; :

6H, 6- (cyéE%% E&!_ ::l °'i°r Ry di benzo[ b, d] pyran 35.
- B6H, 6-(cy yﬁ o[b d] pyran; ‘ . .
. 3536H, 6- 6RYBHYERANE yj@gnzo[b d] pyr an; ' o 30

6H, 6- (cyanm-mmonpeaahhypl-) -16-dm|&tﬂidiy-dlb tbad}gyrat} pyr an;

6H, 6- (cyﬁH&Momﬂwth-’ﬁﬂOﬂémmw-dihebmﬂzdmvd] pyran; _

6H;, 6- thyI) 1, 1- 0- di ni et hoxy- di benzo[ b, d] pyran 40

6H, 6- '%"Cé'ﬁﬁg hyl -8,9;1 0-trimethoxy-dibenzo[ b, d] pyran.

.40 Exmhﬁﬂgmﬁfasgugb,ﬂjl of NaOH drops (0.8 g; 0.02 nol) In rrethyl aI cohol
(138 nl) Tymérs,a8¢hawkidhinga) 500hg dnd @Bntaihing 50 mg of the active substance are manufactured = 36
6H, 6- ssdolloevsy - 6- net hyl - 2- chl or o- di benzo[ b, d] pyran (5.5.9;.0.02 nol) in

.- methyl . al cohol” (100 'm ). The solvent was.evaporated off and the residue

t akengdii J& 9%36@‘*, Icohol The sol vent was- 45 evaporated, the.residue
taken up wth 99% ethyl al cohol and the sol vent évaporated again, thus :

gi ving 45 3N Gcaboxp@xtiethyii2edhivyd-diBerblbalipyrati benzo[-b, d]§0@gan sodi um sal t-

(5.9 g; O. OZ-amo#q ield 100%; mp. >250[err]. Anal ogdt)g the foll owi,ng.
' co.ﬂ'ﬂounds | ned 6H 6- car boxynet hyl - di benzo[ b, §Wan sodi um-sal t,
50° gﬂ - 6- et hyl - di benzo[ b, d] pyran’ Umsalt; ,
50 6H, 6- (2 C ‘1’)‘8 V" e)d| benzo[ b, d] pyran sodi um sal t. ngarrpl e 31 I n an _

anhy dr oUSBH{EEERBoxf-B-ned-2 thidFo-dibeNasTb dIpyran, Mtide atd Waftiofhe Gorn starch are :
6H- di intxad:afemisiifp)is than forcad ehrdugh agievélof 05 minlopeniags. Chirs staicl 0@ g) is sespaydddous
 t o8 einavaim B@ten{ 180 n‘h@mﬂtimoamab ugagi$p grgnuigte tPowder] Tmmnalesge drded) M o
sol utmwavtem a9i0ye ﬁ%ﬂ; «:;5' n:pm‘pe '&F.H 30(;'%50 n) was
addedmﬂgumﬁ’f‘eﬂb 1??" E‘"R% pd oyp P JHEING PRSP £IRUR wat er (150
m) an ecalite (3 g) were added; the mxture was filtered and the residue
‘was washed with toluene. The organic | ayer was separated, washed with -

r“"ﬂ\“"@&" 3%/'9?’8'&% H’r"@aﬁmNaZSOél and fi naI dr %ness E8

1% g e G Wg% bt
Obt ai n Ai\ilo Wﬁnjﬁ&ﬁﬂléjpha%&eutﬁarogﬂnp&ﬁwnl eontaining the oompounds previously . 60

described in the preceding examples were prepared S



£

3 .. . . GB 2
091 72§8 B 36 By proceeding anal ogousl y: the foll ow ng corrpounds wer e

obt ai ned: “6H, 6- hydr oxy- 1- met hoxy- di benzo[ b, d] pyr an:

6H, 68hydr oxy- 2- chl oro-di benzo[ b, d] pyran; - ' GB 20981 721 B . 3%
6H, 6- hydr oxy- 2-fl uor o-di benzo[ b, d] pyran; . 5 - L - -
6H, 6- hy 3] [ b, d] pyr an; _

5 6H, 6- ﬁ?ﬁ%}'ﬁ’“? rbrg?hlgf(? ﬁenzo b, d] pyran; . . - - o _
‘6H, 6- hydr oxy- 26H mefuommum-metm-lsnmmmnmhmn . 80 o/

6H, 6- hydr oxy- 8kagtes®r o- di benzad[ b, d] pyran; : - .. 298 S <
6H, 6- gydroxy 8&9’1‘&'&‘?"5 gll bge zo[ b, d] pyr.an; 107 - _ _-.' 5(2) . _ 5 R
6H, 6- Yydr oxy- 8¥ AEERARF 8 enzo[ b, d] pyran: | : '

10 6H, 6- hydroxy-1., 10- d| met hoxy- di-benzo[ b, dj pyr an; fijth6- &mdﬁ@xy 8 9, 1
O-tri nmet hoxy-di benzo[b d] pyran. .Exanple 32 To a sol ution of ,
6H-di benzo[mpibpwymmm@-mhqrgcelgﬁnﬂpm mol ), i.n a mxture of 250 n1 of 15

anhydr oys ‘di e et her of anhydrous- benzene, an et hanol _
sol ut i OH "é"f‘ §?Q?°?'E°5’g§ﬁf“g?15 prepared from bronobenzgpe (23 ni; 0.23

mol ) 1gas addedaﬁié@%,@ee-a.tmptﬁmam.m&otﬂm%ature was Igog to reach thgy

room t enper at uteitimd t he solution was stirred for  a furtdm 2 hours. After
washi'ng with 1Cddostiitteand wi th water to neutrality, evapd88ion under vacuo
of the solvent gave 6H, 6-hydroxy-6- phenyl-di benzo[ D, d] n (39.3.g; yiel d

'94% as a light-yellowoil. 20 .~ By proceeding aFP&?og ?%$y the foll owng.
conpoun ' .~ 20 6H 6 hydroxy 6- phenyl L '
- -net hgxgér(?“@{etnzo['ggh?pyr an: o ' - mglg . - 15
6H, 6- hydr oxy- GSmMaybwambmmmmdm@mef an; 50.0 e S
6H, 6- hydr oxy- 6Whitepstiolatuni | uor o- di benzo['b, d] pyr an: 1000
6H, 6- hydr oxy- GCW 'jﬂ‘ﬂm‘tro di benzo[ b, d] pyran;-- 25 - 720 - . - ;
6H, 6-JHydr oxy- 62 g‘ﬁ@h thoxy di benzo[ b, d] pyran; 600 , 20
25 6H,6- hydr oxg- o ﬂ‘,'c? trifl uoromet hyl -di benzo[ b, d] pyrﬁp' _
"~ . 6H, 6- hydr oXYy- 6p‘9 edWhtePmeiak@! 0- di benzo[ b, d] pyran; - 109

6H, 6- hydr oxy- 6- phenyl - 8-f | uoro-di benzo[ b, d} pyran
6H, 6- hyathbnph@mers ni t ro-di bnzo[ b, d] pyran:

6H, 6- hydroxy 6-.pheny oxy-di benzo ran; o ’"9/9‘_ . .
30 6@%6- hydroxgﬁ' -C ’P(;ﬁ'"‘f '12(%‘"?1’?#@’? g&ﬂ'ﬂl‘%nzo[b d] pygo% . 25

6H, 6- hydr oxy- 6,,,6 'a 19, 1 0-trirnethoxy-di'benzo[ b, d] pydcgd. Forrml atl on

- Exanpl es For nup a@tﬂn m bl et (50 ng) 35 Tabl et s, eeucdngvvel ghing 150 ng
and containing 50 ng of the active substance are rranuf actur ed 35° as - g
f ol | ows Foramiatien |7t'ﬁimp(for 1,000 tablets) -
6H, 63 ar quy 66!5@ {heltf-ctql begzer(?io%&;\})r%rs%umsalt 506)58 LaCt ose 30
7109 Gum _ S

- 237.5 9 - Methyl-p- denzdander - 01359

-37.5 9 Ivagnesmamtpeﬁmmenzom : - 0.018g 15¢g

- 6H, 6- car boxy- 6P¢rlmxm:éth\aenalsblbhm:doMMb d] pyran, |actos®gand hal f of the
cor n 36t arch ar@lvmineaoaéhe mxture is then forced throughfa sieve of 0.3 mm

openi ngs. 18 g) |s suspended 45 in vvarmvvatiqg(180 m). The
resul ting past d t% ranul ate the powder. The gra?ﬁa,ﬁts are dried,
45 conmm nut ed on a S| eve SI eve size 1.4 nm then the remaining quantity

of starch, talc and rragne5| um stearate |s -added, careful ly nixed, and

processetbnmstto tabl et s using punches of 8 nm. d| ameter. Fornul ation 2:
| nt r #Quscul ‘aAcmem otmﬁneralformula n -

(.

o

whereln . '
R, represonts a) cyano; b) a carboxy or esteriﬂed carboxy group, c)



g-An nj ect abi e phar maceut i cal conposition was manufactured by * ° -
d| ssODi ng 150-500 ng of 50 -

6H,,6- car boxy- 6- et hyl - 2- chl or odi benzo[b d] pyran sodi um alt instecile
wa i | —saline _saol ut.ion /1 Qrﬂ\ Anww
pharmaceuti cal conpositions containing t he conpounds previ ously descri béd
| n t heFopmuletion 3 Capsulesib@malver e pr epar ed.

?Réogghzgc%ﬁw’g@%%l foby Vﬁﬂfé?’&%ﬁg"lﬂ‘g@rﬁ"g] ggr;% 0 Lactose
’

298 Corn sta starch so 50 5 _

Magrgsi um st efdgréstum stearate - 22 : 5

5 Total 400 ng Encapsul ate I n two-piece har d gel ati n capsdl es. Formul ation

4: Supp05|tory (50 mg) g/g 10 -Total 400 mg

?_g Eeg?{ ﬁ??l apsulate in txo-p%ceclbalrgge(?atgl cggsuﬁg[ b, d] pyr an 0. 8'.507 Cocoa ‘butt er

0. 88 Tiohmllatiodd: SuppbesitBy|(S0ingn 5. Cr eam 15 _ nyg

15 6H, 6- car boxy- 6- net hyl - 2- chl or o- di benzo[ b, d] pyr an g/g 50.0 Wiite

pet‘rQ)I at um 6H,8-carboxy-6-methyl-2-chloro-dibenzolb «dlpyran 100. (p%t yl stearyl 10

al cohol Lecithin _ 72.0 M neral® g;I

60.0 20 Cocoa BYREY, 1,1 opyl ene gl ycol

22.5 20 4-chl oro-mcresol Total 1.00g

1.0 Purified water to make 1.0 g

Forg‘ylﬁnmoht@ﬁ@rmment ng/ g~ 25 @ o 15

6H, 62 car boxy- 6- met h di henzol b ran :

25 M neral oi ie-carb G-matnyl%-c%loro-glgenzo d?py% ’%%0 0 Propyl ene
ite petrolatum ]

gl ycol Cetylstearyl algohol 50.0 Petro fgym to make

1.0 9 Fornul agihétliofi: Syrup 3 80.0

6H, 8@ car boxy F@iyﬁibbh e-givcein| oro di benzo[b d] pyran sodi um2x$t 0.5g 20

30 Gum t r agaciashidro-m-cresol _ _ -101.0 g -

Met-hyl - p- hy driPysifjedeypterde make 0.1%3g ¢

Propyl yhie Mﬁ te L : 0. 015 g

Pol yox@"?re %qf"géeasor ?t an nonol aur ate — mglg +3° .

A ygerine 30 dﬁie“-éa“riboxy-s-methyl-z-chIoro-dibenzo[b.dlpyran 500 ‘54 - 25

35 Sacchar osaMineral oll 50,050 g Nat ural

fl avour Propylene glycol - "gq.s. Purf@9ed water to make

100 m O ai mPetrpatum,tomakep conpound of general formula (199

40 [ ergolm m%g,r?yj(@rr] represents a) cyano; b) a carboxy or. esterlfled
car boxy group;

30 6H s-carboxy-e-methyl-z-chloro-dibenzo[b dlpyran sodium salit 05¢g 30
Gum tragacanth: _ 109 . . -
Methyl-p-hydroxybenzoate ' 0.136¢g
Propyl-p-hydroxybenzoate 0.015¢g
Polyoxymethylene sorbitan monolaurate Sg

35 Glycerine 30 Bé . - &g . 35
Saccharose 50g
Natural flavour _ : .8.

Purified water to make 100 mi
Claims :
40 1. A compound of general formula (1) ' 40

(D

(iH)n-Rl

‘wherein

R, represents a) cyano; b) a carboxy or esterified carboxy group; c} ) | IIIIIII "ll" III“ ||I|I “ |II|
* € L M 5 *



37 . o N o @2

091 721 B . -7 Formul ati on i” ”m t "ﬂg B 34
.6H, 6- et hoxycar banyl -°6- rret hyI -2 chl+0r @- pyran 50 Lact ose _

298 @orn starch.. - ' GB 2 09507f1 B 38

' Nagn-e-s-l-am-s-t-eﬁr arte -

- 5 Total 400 ng Encapsulate in tvvo pi'ece hard gel atin capsul es. Formul ati on
- 4: Suppository (50 ng) g/g 10. Ra ' '

6N-8- car boxy- 6- nethyl 2-chl or o- di benzgf b, d]pyran_ . 0.05 = -
10, Lecithin . AN N 0.07 Cocoa
butter : ' o '__gb ' 0.88 Total 1.00 g .

Forrml ation 5: Cr eam 15 --
wherein each of R, andif,, mgehwmewffmwes hydragen eryneybstityted SrrGs BlodiosBr an

50 0 qud By |th the nitrogen atom to which they are linked, form a heterocycllc q q
‘ f& Eﬂ urther heteroatom.chosen from oxygen, sulphur and mtrogen}fmbo na 'lyal
ed

Cetyl : Okl -
. 60. O gbm alky'mbphf'éyr'led)gl ycol 5
22.5 _ 20 4-chloro-mcresol R, . o :

1.0 Purified water to make. S S 1.0 .9 -
Fornul ation 6: O ntment ny/g 25  —CON : o . -

6H, 6- car boxy- 6- et hyl - 2- chl or o- d| benz[b\ﬁl] pyr an - 50.0

25 M neral oil . -%50. 0 "Propyl ene gl ycol

50. 0" Pginefelnadatiias R, Qnd’ﬂ%,klfeing the same or different is hydrogen or C,—C, alkyl unsubstitiited off -

For mul sibsttuted: bySyr up 30

6H, 6- car boxy- 6- net hyl - 2- chl oro d| benzo[E d] pyran. sodi um salt 0.5¢g

30 Gumtragacanth . / 1.0 g

Met hyl - p- hydr oxybenzoat e , —N - ~0.135 g
Propyl - p- hydr oxybenzoat e ' N\ _ - 0.015 g

Pol yoxymet hyl ene sorbitan nmonol aurate R, . . 5 g 35
.Glycerlne 30 B[err] ' o : ' o

? Faﬁ%ﬁg" erein Fle and R, are as deflned above,orR and R,. taken together wltht Ldlgitrog§ r {gl nqa o

linkeg. form a he Iicnn optio ntaimn a furthbr fréte
- 100 m Evare Rro ;r':iasu Qfﬂhew ﬂlgg lﬁs |9) a saturated or

40 R 7 w:&?bteu\/aeérev-rﬁe wra hewaﬁemg sbo tsmirmyl uparmah dissoyopyranest eri f i ed
car box \syssém tpough carborj-earbdn linkege sind caraaiting it Ifast a fitreged afoavanil, dptional y.ahe sane
or * dif ff@thenbeterpatom ghivsenytrom oxygem sulbhur and nitagen.avhih ring jeymsubstituted of qpﬂamlv Ro!S

t aken t%%’tmby\ﬁaﬁﬁ:a °hﬁ'"l°M en atomto which they are linked, forma

het er ocycl E ﬁé(ﬂ ?Faﬂ“?';‘f’ containing a further heteroatom chosen from

oxygen, 6Jn0<9€‘ib afk)bpHEHaly Sidbdtiited by hydroxy or bya—oco—c,—c.

20 alkyl group; or an optionally substituted phenyl group . 2_0
. each of R,, R,, Ry, Rg, R, and Ry, which may be the same or different, is selected from a")
hydrogen; halogen. halo-c,—c. alkyl. or (:,—(:,l alkyl optionally substituted by amino; b") ammo, mtro.
or. 5

—NHCON
, 2 .
" 26 wherein Fl and R., are as deflned above; c") —OR,, whereln Ry is hydrogen, C,—C. elkyl or C,—C. - 25_ _
_alkenyl; and the pharmaceutically or veterinarily acceptable salts thereof. _
2. A compound of formula (1) accordlng to Clelm 1 whereln :
R is hydrogen, hydroxy or amino; ’

. R, is a free carboxy group or an esterified cerboxv group of formula —COOR;.,, whereun R is (a")
30 C,—C. alkyl unsubstltuted or substituted bya group o _

- —N
'Re-.

wherein R, and R., are as defined in Claim 1, or bv a group —(OCO),—Py. whereln X is zeroor 1 and Py
represents a pyridyl group; or (b"’) an unsubstltuted or methyl- or ethyl-substltuted plpendyl group; or
R1 IS : . . B



5.:>Subs_t8"-mted by [err] al kyI or phenyl; d) ' : ..

“5.Jerr] erein Hmmlunmnm [err] bei ng the sane or. drfferent is i
hydr ogen or [err ﬂ uted or substituted by R:-N Rb 10 wherein

~[err]s@nd [err] afe &s Lde1‘"'| néd above or [err] and [err] ggakepitpgetder 3
with* : ' —rrked—+

. ring, -optionall y cont ai ni ng a fur-t her heteroat om chosen from oxygen, :
ni trogen and sul phur, and optionally subsgtituted by [err] alkyl or phenyl;

e) a saturated or unsaturatéd 5- or 6-génbered heterocyclic ring, bound to/
the al kyI group or to the benzopyr ane sxstemthrough a carbon-carbon = -
| nkage and containing at least a nitrodggn atom and, optionally, a 15- :
further ter ato chosen_ from oxygen, sul phur and - nitrogen, which ri ng ls =

‘unsubst i f" ?8aq | eF" mgﬂi']?d‘"ﬂa'g'dbg'tl tuted by C -C alkyl or phenyl;

[err]is hydrogen; hydroxy.or amino; n is zgro, 1, 2 or 3; [err]- represents
~hydrogen; [err] al kyl optionally. substrtytéd by hydroxy or by a [err] 20

‘al kyl group; or an optionally substi+gONd phenyl group T
200 each_of [err] and [err], which may beNthe same or different, is sel ected
from.a") hydrogen; halogen: [err]alkyl; o[ err] al kyl optr onal ly - :

- substit ubRglel¥, Q{EFPQ o8 i3 i aim L L T O |
“[err] B5 Wnay, Riprbgun heth fﬂewﬂam&@&mmeafmbove c')-ORlerr], whergin
Ri s hydr ogerepcr{afn;, 4 Srid s, indeplefdently, hydrogah/chidjine, flstifle, tifioromethyl, C,—C, alkyl, .
phar rracemrp-@aimwnwauer-ﬂmmﬂe incRg rapéncor Ca-Calkyiter eof . 2. A conpound of
formula (1) °a?!1ﬂif‘drﬂn§f‘dt%‘9€j"éﬁm@nﬂh ydsogen, h@ogen, higrdragian,  hydr oxy "or ami no:;
"R is a free carboxy group or an esterified carboxy group of fornula
-COOR[err], wherein [err] is (a[err]) 30 [,(%r'r] aI.kyI', unsubsti tuted or _
-~ substitut ed by a group. —NHCON 30 [err] wherein R
and Rb are as defined in Clarml or by a\group --(OCO)--Py wherein X is
zero or- 1 and Py represents a pyridyl. grouf or [err] an unsubstituted or

oo 00 PRI S A gl e s

in daiml 35A°ompoum'°ﬂ mg unsubstitut ed
phenyl ; Rishydrogen.hydroxyorimiﬂa;ch of [err] and [err] bs, i ndependent I Y,
hydrogen, clitsrine, fluorrne trrfluororrethyl [err] al kyI . nitro, amno or
a grorirg [err] wher ein &t IS h dr.ogen or- [err] alAx! _ea-ch of [err] and
[err] *¥s, independentl y Hydf%‘ﬁ’e s* NEABHEHS ) i £699; & TRz, [err] - 10 wherggn

[err] and [err] are as defined E Clalml or a group [err] wherein ferr]

i s-as defi.ned above; i d the phar maceuti caIIy or
veterinarily accept abl é&g 2t §c% eof cg%f" ound of  formula (1) _
according to Jaim1 wherein: RIs hydrogen hydroxy ‘or-amno; ferr] is 15.
-COOH, [err] -COOCH(CH- - Jerr]- / 5 [err]
- COOCH - - CON Rd .wher ei'n [err] and L—bérll are as- defrned in Clarml R -
R : -\ . '
wherein R, and R, are as defined in Claim 1;
. : R, - - R;
| v N
- —COO(CH,),—N_ oo  —N
20 wherampnsZorsandR andR.,areasdeﬁnedinClaiml - A o 20 Lo

~ R, is hydrogen, —CH,, —CH,0H or unsubstituted phenyl;

each of R, R; and Ry is, mdependently. hydrogen, chlonna, fluonne. methyl hydroxy. ,—C.
alkoxy amino or nitro;

" each of R. R;and R, is, mdependently, fluorine, chlorme bromine, hydrogen, hydroxy, C,—-C. | : -
25 alkoxy, mtro, amino or- ) _ _ . 25
| A |
. =NHeON
- Ry

whérein R, and R, are as de'fl_ned. in"CIair_n 1;-. '



1.s, 1ndependently, hydrogen | orinex Tkuoki ne, smetthyl, hydroxy, .

2 e o, ;ﬂd&'[fi*?}

[err]

' al-hg_ﬁ_g,s-am' no or nitro; each’ of [err] and [err] is, i ngeREogentdy B .
fli e, Cior e, DT o TTE;, nyur OQem,— Myur OXy, [erT] ~2 S arROXY, 1 t{ro,
am no- or :

Lerr] wh g‘f‘ﬁ" ,ngz:‘anfq"cm ';g?;'gt‘; g;gg"f‘oﬂ"ﬁ“&?ﬂﬁ% salts therea. | 40

GB.2 091 IS Zer 920d. t he* phar macet uci-al |y

Qryveteri rmrg_&%n@gﬁgm,ﬁm&,ﬁgl ts thereof 4. A corrpound selected frbmthe

gr oup cormie;t:yang-mﬁdthcﬁw&ewmwhnbenzo[b d] pyran: 6H, 6-cyano-1

-meﬁhoxy-&!li&aem b‘-h@ quo[bglpyran, 6H, 6--cyano- 2- chl oro- di beno[b d] pyra$1

5 6H, 6- cﬁ!ﬂﬁﬁﬂn \B’"H] pyr an: |
: gﬂ g gg:@: 'éya" q>éyd| ﬁg ,; '; 6H 6-cyano- 1 .
1qod| ma dQV-HtBGhzo ]pyran, 6H 6- cyano - 8, 9, 1

0-trimet chihb-ﬁﬂiﬂ \b-dllb wolbilyran; _ - 10
6H, 6- Cyar@ihGevane-Byh ﬂmlﬁahm-ﬁbdizpl lmran.. I
6H, 6- cyarﬁb‘l'%c\ﬁﬁ? etw-erﬂue a @

6H cya ° |
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