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pharmaceuti cal excipents include starch, cellulose, talc, glucose, |actose,
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¢ reaction consumes the reactants on the basis of one mole of the substituted
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conpound (3) and the reaction nedia, if enployed, is used in sol vent
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CO”p‘Zk‘“dsr_}: osel emt%d‘m%m p u%n %ﬁ'r f ]ﬁocﬁlt:e@@) est g conpounds
(10) "are tineReaoBNAERGuCRE afl @EHERER raaging\/ﬁo @bogt 20°5to>a&)ut @00°By reacting
conpounds pe@erably fr¢nd 60%niot dpow 80¢verd @Ff@ Vﬁ?fl %“ﬁiaf }5? ce of base such

as pot aSSltwﬁsﬁﬁmm%ﬁmﬁgae Pyl B o o gj um such as

t hosg, des QB chrBpoGn ycte at a terrperatuse rangi ng
from about [EIIhE Jprddtict ah}mmickr(n] gre [ifer frearrardgkd/ by mmo et rtemmgragiout [err] and
for a per|0®dromfabwtr2§0 s\qfabmﬁéfh@ P@fe@b‘ °E‘t"é‘°‘tt “féﬁ”r_ﬁangl ng from

or. our fo about ours
about 2 hd‘ggseéncet 69 %@%ﬁ m% és sulfola e, mtrobenzene, trieth lene lycol and
1,39 5097 so forth, which is preferably employed in solvent amounts, to give Dlgysi s olst he ester

( 10 as des (Cromb@ddsa(bpate the c@ver@d 49 the gfrfesnonthingt end J-Hm-pepto acid

s d of

7l overa i W g i’%ﬁiaeﬂy "%Lah%*{%ﬁf%‘ffy fin of the
conpounds T,ZP%, i GbhvE Ay @iglance with the
fol | gai ng:¢ thh a 1ower alkyl hahde m the presence of base such as potas u&‘tﬁbﬁ&e B 60
5 Jerr] | a’n Jorgamc liquid reactions medium such as those described above. The reaction is

conducted at a temperature ranging from about 20° to about 80°C, preferably from

50° to about 60°C and for a period of time sufficient to complete the reaction,

ranging from about 2 hours to about 16 hours.




wherein [err] is lower alkyl or cycloalkyl. Wth reference to above
Sequence B, the al kylthiophenols (2') otherw se corres- pounding to

conmpounds (2) are condensed wi.th com;oun(j‘(_l;L_as_abQMe_desxfﬁj_bed, 10

to give the alkylthio conpound (3'). This conpound is then treated as
depicted and 10 descri bed above wth reference to Sequence A tozgive the
di acid compound (4') and the (al kylthio)-xanthone-2-carboxylic cg% 11').
An alternative nethod for the preparation of the internedi ate

7-hydroxy and -1 ower al koxy conpounds (5)353%5130f |s repr esent ed 0l | oys:
15 '

I'\ﬂl Lan-e-a—

ucqucnuc \J
15 wherein [err]and haddelyais ef &6 estaf (l0)cat debmivel. abtiet(Big.rbH)) Hlosie theos-Sediuence
C, an appropriate ﬂ@rmlky -ar‘»l@ compozpde o11) t h 1, 3-
di met hyl - 4- hal o- (p;l gftgr iR g%gol fg@zerr@uﬂeizf)f QECHUSETIER G5 REet o
prepare the 20 corres ond i di et hyl - 4- phenyl oxybenzene (13). This
conpound i s then oxidi zed 20 such as wiSkdquegotBassi um per nranganate in 5

aqueous t-butanol, to give the co[r d- ing
1, 3-di car boxy- 4- phenyl oxybenzenWhr S C ou d isothen cyclized, as
des- cribed above, to give tlfeb resspondrzaﬁ @ -2-carboxylic acid (5)
whi ch can be treated as descri®ediZbove—te prepary t he conpounds of the

present invention. 25 e acid esters & t‘H@" xant hone- 2- car boxyl i c
aci ds hereof are prepared as® 5 cribed above\a(e g., 5->6). The am des
of the xanthone-2-carboxylic af )ds 9reof are prep red by treatnment of the
acids with thionyl chloride follo ydr ous anmoni a or
| ower al kyl or dil ower al kyl &Fﬁ J@tss of the
xant hone- 2- car boxyl i ¢ acids her 9 are pr epar ed t rfeat i néft he

correspondi ng acids with pharmaceutically accept abI e “‘Bise. Repr esent ative
salts derived frommrahRPRaswERGRLdrGdldalkylaccept abl e bases incl ude the

sodi um pot assi um I erm refereneentoebive Sequarice By the atkalghinpbdnels(2”¥ esherwisescorréser ri c,
zinc. man ganqgys t'iﬂ;qcompou s (2) are condensed with compound (1), as above descnbed,

: 4S nge the alkylthio compound (3“). This compound is.then treated .as_depicted and 10
1,398, 097 described above with reference to Sequence A to give E found (4") and
trimethylam ne, trihetdiylidshxaehont-2cpbRpyl 2 ().

[err]-(dimethyl ami no)Ast skamaive methpd fon shecrirepatarian, of [they inrmediate Shydafriwdeket hanol |
argani ne, | ysi ne, 9 1Io¥F HfoRe compRpngds Fﬁ}lhe"c‘ﬁr ‘bé?feWﬁ% as F1’§}?i’t‘sabar ni ne

(N, N - bi s(dehgdr oabi et yl ) et hyl enedi am ngjquefebi@ i ne, bet ai ne, 15
et hyl enedi am ne, gl ucosam ne, nethyl gl ucam ne, theobrom ne, purines,

pi perazine, 5 pi peri di ng,, {Dﬁam ne resi n caf i, procai ne salts.
The reaction is conducted in agueous g s‘b‘f |l one or in

combi nation with an inert, wat@ mnitscible or gani ?) sol lyent, at a tenperature
of from about [err] to about err], preferably roomierrperature Typi cal
inert, water mscible organic s % include rret hanol , et hanol,

i sopr opanol, but anol , acetone ane, ortetrahydr ofur an. When di val ent

netal salts 10 are prepa 4lch as~the cal ciumsalts or magnesi um
salts of the acids the free ac{'2d 10 starting material is treated with
about one nol ar equi val ent of ph rra Fe4l I'y acgept ghl| e“%4se. Wen the
alumi num salts of the acids & d, abortfb ﬁ .@ equi val ent of the
pharmaceutical Iy acceptabl e base are IUy'ed' I Nt ife preferred enbodi nent

of the present invention, the cal®@i um €4 ts and 15 @ magnesi um sal ts of
the acids are prepared by treating the correspondi ng sodiumor 15
potassium salts ofwlteﬂel %cﬂdshaim ElfﬁaSaieﬁll a@beveone  nol ar e%)ur val ent _of cal cium

chloride or magnesj.y éygj ’°p ?edgﬁu:‘ééi ﬁ‘é’a Eptﬁelt{ép al one
or in conbinagion ers n@& Blien x§|seh (mrm@h&npseﬁ\r@ oxiized® 20
tenperature of fromha h c&erss' m fpermarzenate i elqute us taﬁranol to gwe thd ¢orredpend-

preferred enbodi ne 1aéfdlcﬂfh‘e<yﬁr hi‘i’quW’érﬁ 4i)o is ¢ Ch@ |2 §°Sof 20
The el 60 orepr by a:sggrf‘@‘%sm A

equi val ent ofysan al UNTHS it Akt e ale i o of, (DY i}epsfeées datum rgm
tripropoxi de and tdnibed dbke, (eBnS5a@6hydr ocar bon _sol vent, such as benzene,

xyl ene, cycl ohexang, '%lﬁdmt of| e gnthpnesp- ‘t“ﬁ’ﬂ‘:ﬁ %&4& %‘e‘{ﬁfmﬂf e’?}’rt AT about

[err]. 25 or a?'dsr;l‘?%tgqh“’ny Chtgt 1 on Ras FGr W cF £ yfm?’%f erred

to | ower al kydp conpourtdsalts o25hebuiithdn‘é 2 shybat)ie doids huadea:stp&gdect biadreatidg @OP! |
equally to the Coresp Fhe:ls r?gldtgthoaIP ceutiesHy) cageptable \bver Repiqentelive | malts i ons so

adri .1 n the. pr esiiSHELRF SIS sraiiifs b ndee tecpdm: ogtimal 1

is intended




a lower alkyl group containing 1 to 5 carbon atons including strai ght and
branched 30 chain groups for exanple, nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, sec.- 30 butyl, t-butyl, n-pentyl,
i sopentyl, sec.-pentyl and t-pentyl. The term "cycl oal kyl" means
cycl opropyl, cycl obutyl and cyclopentyl. By the terns "l ower al koxy" and

"l ower cyclo Ikoxy are intended the groups "O |l ower alkyl", and.

"O cycl oal kyl* *wherein "l over al kyl" and "cycl oal kyl" are as defined above.
35 4 By the term "pharnggeslid,cal |y acceptabl e, non-toxi cg esters,
am-des—-anﬁ—sa-l+s——3‘3—ks—re§pectkve1—y~ﬁﬁeﬂﬂed—a—+owa—ar

"cycl oal kylhahgaets,t em;»tﬁjlamwartratlhjdyhxﬁe, ampkoti}dﬁytmieoak(ﬂmethslbmmj haagl, def i ned above;

an unsubstt’i“’cgrllﬂ‘C T%W dey fg@;flﬁﬁg ISR Pfi’n ﬂﬁ’ﬂlbwer al kyl or
di CyCl oal @S&dex&hﬁgﬁﬁ QE 2 hyl %Be, mm rin plpua '@yl bei ng as

def i med abpécdineanp ya'ikm&a}cimsﬁﬁa i Iﬂi n@ BMY. €TheAfaction is conductddlen nomencl at ure
herein isae tll esdlutxqm, alowogrdia rrowbindtiph wTh @it w#btsmts‘abit grganic 40 56 Subj ect

ty i fr b

\lAEdeﬁ (%gqu‘ilegra ure, L%ca nex%fwatequ %‘Elgréﬁﬁgs:%émc&e ge:'xanol éfﬂéﬁe the nEt hod by
i ch t he g e Reiofh aodie, 06 WaRGEdRES WHEX AREHSE mbtaliRlts

m xt ue e ofardpra;ﬁ&d,gsucro&s the, &%cdxhﬁﬁhi)ﬁrfﬁﬁgim)ﬂxyl-séﬂtstblf arobiente e akl 85 g0 of p-

45 et hoxy Eﬁ@&l’@at@ﬂﬂ 82tr ed G‘fﬁﬂcﬁb ous el auiyatend Of ngharmgteudialiiet hyl acet ani de

i s heated § E the gka&b%’ﬁg‘gﬁs m ;lipaéeld1 FPEEPge BRE under a
hitrogen a e r@ferr neJom hé BlseMl Bivdntidn, Ghe LRELLCME3nd he reaction is
substanti axiagqemm ts of e:;e :tcfde areeiaqtaxetbrby Mexting ke ¢ogresglonlding ectliom th watli®r and

ext r act ed PARBHMgER ?f W“pi @ N | gy AL Qfocalcmm hipri The extracts
are”chv o ER o i i‘%lw;%t i e et 50 ons
conbi ned t®a@veoic | car borret hoxy-4- (p- oxyp oxy) -benzene. 1,3 -
Di ca®onet hoXy the Idlreierrf(dpembommhoaiypﬁhenqgchto non, be ®1tg i s2@onbi ned
\M t h 150 e ab lnauglo/grcg% Su@& n.um 1%:)&1 [ aumxa trf qupOXI % U| tant m xture
is re- fl qﬁgeﬁflcj‘ Won 1‘;e ; Land GRIid, and filtered,
to give 1,a8adénparataeexof-frodb20°C to4bo(.1f.)i]rIB(L‘ hoxypheny oxy) benzene.

55 T@® gr ans Td fqeggnsj#@ﬁwb@xlyﬂs,@r cﬁ(ﬁ{%% Ldgmponpdse i n220 m . of
con- cent P&%ﬁé‘ﬂfnﬁdg “%E ‘% F‘él("j“ya PSF ‘]esl‘l"%];f"nglcy AP After this
time, the reamﬁeofnesmmwrﬁ@ubxs ar@oé!zflﬁéj ty theOted® Ololitr 2184 isGRentid €r and the
r esul t ant arﬂp\xérutkel greuph@athieidg do & csrbeamrbsahhucﬁngrstraxghtrmmmtae&ed The m xture is

cool BrERscer est’h“é"y wY ISBG°PY‘ ntb‘@’i’n Mster wi B wat er and
SNSRI e S

xant hone- 240aa bR ) baxykdxe” aﬁlﬁir,c‘:nd Qhe” @nggw@rﬂ@e bHde“G-aRio xayppractlced usi ng

an al# er nathryie ‘é.%(lwgr- dksd%rbbl?;vmkyc L adgé%( ztbdrvab\@e ;staardtel ngdc?trrpound such as

1, 3- carb % I “mx S, an sas

1. 3-dica eﬂ%]ec weglr% %%ﬁ& eu?xrsu]o g?%y? estet lwer allgll m)benzene and

7 alkyl (dl)lower a]k}I or d1Cycloa1k51 ‘substituted amide, “ldbwe 98},1’0:91 “cycloalkyl”

7 th«le1 | i kebeingyiag ﬁeﬁs‘rdmblom apcb g |5kt ss ddfipddeaippse, the for ego:éggr procedure can be
i

pract? ced ; is r in3cpogdae oy iths e ““hhend? starting
Pl

corpound t ﬁmemgal?oul@wemcha{hk%eﬁa%&qae 2- carboxylic
acids, e. gan e pra@teldoxyxant hone - 2 - carboxylic acid, 7 -

propoxyxanthone - 2 - carboxyli 2: acid, 7 - isopr opoxyxant hone -5 2 -
car bqg(yl ic aCAI guxtuZe of 1,188 QUBfO é %hmgxy-ﬁt gromob £1‘QO§¥J

d, 7
| Sobut 0XY -methoxyphdpolX &R% hQB‘EcuprO% oxidedih QOXn)(ll biCdid€thfacetdmitie é tgd bUt 3§(yx ant hone
- 2 - car boxXge°Ce agl mdintaified therear Wit exymeamidhode a nZrogencamdspherel i c acid, 7 - n

1.
- pent yl onyKale ’*%Zlaw?t » J“Eé’é*:‘féﬁfx;;;fé?f‘a‘%& dle@ 1l 16‘23{%&%3?' oxyxanthone -

...
=

2 - Ggr boxX¥Iih Crig Chathers ek WG orbineDAH C3

substit ut eidnsc@ﬁipmmds@veu Edlcaﬁaomalﬁoxy 4- (p-nma Hndese. - - car%oxyl I C
acid, 5 - et P -cetiope n)’lexy}acbenizenG 3- g) ls_@mhmed pr opoxyxant hone
- 2 - car Q;Bt}ze\&llsg ?ﬁfl terpéﬁﬁx %af@%?%zal}}ﬁgnglﬁﬂe hﬁ 1ca guqe-e can al so be

pr acticed 4L{p.!;}{3th ’ TRy ERF 5~ ald €Ycl oalkyl t hi o) -
phenol start T uﬂd&:aﬁo&vmfemrmypmmﬂmwem&ne mcmdhlngf énd and C 7 (Il ower
al kyl thio lclzf}’i’dte i‘éf“ﬁﬁﬁﬁ a'sefb§t for gt Z? il mgmm rtggreamoghl e. 7 -

(et hyl t hi o z ?d'_‘ i 0) - xanthone
- 1%2 - b@iﬁxgtggkﬁ Wwith Wdidr Snd ?hcn rdcBbehide L\Jo acet 1c)éeéli@w e ?rr;::n 1{%’_ ar Q@XW ic
acid, 5 - x@@noheyz -tdnpogylic-acigant hone - 2 - car boxyl I C aC| d, -

pr oYL Ol KA e LB o e gﬁ o) -

xant hone bzn "1e, 3 i'xdx? 4%$r’g-'ben ene, “ ai@ﬁ é@yz 4~ obenz hgd ne -




2 - carboxylic acid, 5 - (isopropylthio) - xanthone - 2 - carboxylic acid,
7 - (n - butyl- 20 thio) - xanthone - 2 - carboxylic acid, 5 - (n -
butylthio) - xanthone - 2 - carboxylic 20 _acid, 7 - (isobutylthio) -
xanthone - 2 - carboxylic acid, 5 - (isobutylthio) - xanthone - 2 -
carboxylic acid, 7 - (sec - butylthio) - xanthone - 2 - carboxylic acid, 5
- (sec - butylthio) - xanthone - 2 - carboxylic acid, 7 - In - butylthro) -
xant hone - 2 - carb- oxylic acid, 5 - (t - butylthio) - Xxant hone - 2 -
carboxylic agid, 7 - (n - pentylthio) 12%98,007 xanthone - 2 - carboxyli€
acid, 5 - (m=—pentyithro) - xantnone -2 - _carboxylic acid, 25 7 -
(cycl opent yl t hi 0) tne klan 1af r %ﬁ”&g fore 808}5 j Pgpcedype fai be. P‘acnced using

er alkpxy oL Cyc ting_compound to. prepare the
(cycl opent ylthi O) cor @ ? wer%:oxy Pﬁ !rimelé @s e. € nfifdnd -OF-

ac!

reaction her eOf C addrbaity 7 PEL pRpIkBLanth - Q\Mcﬁ&)x&lﬁac@,rDGQﬂU;FOEy:@xfthdﬁxaITp| e 8.
30 2 - carboxyhc acid, 7-n- batoxyxanthoneEx ancpd:admgyhc acid, 7 - isobutoxy-

30 The procedures GHER and-e eca@%r#lea d’“”'“ efops ﬂtix Q‘W‘g oxrilﬁ)cl7ac{§and p-
hydr oxyphenol as saf"F“f““L N ?2 EaT " BT y

5- hydr oxyxant hone- 2- 16ia#% pgebma aeltak adilﬂspzmmgd‘C-GXs)ﬁKqﬁﬂtebQﬂﬁpoﬁndﬁahhoﬂy| iC
aci d. Alterndbi velryethotmnthpydr @x—ycacbexypeemﬂsi G@zmybeet cepar edbdxplismcidhe- | ondP

al koxy 35 and* t ¥ C t he
fol | owi ng represemfﬁ’??ﬁzgzﬁcgra i é"‘“dg‘sé’als jgp{“ﬁd gm Pt i1 or ams
of 7-met hoxyxant hqnadizk casrbmrx gm&elamyltum 440 cyatbalk ﬁxo)cmameifetir@me«dmdequeous

hydr ogen i odilde an- IGO(rnthlﬂM faefédzr_nec hcrcaiqusshcraeﬂ érxe(@etfliéqhwh aguthone - hodPs,

LEPRERTEN TSR S e R e R
The 40 precipitate s ﬁiﬁél l oi9liV &id, 7 - (isopropylthio) - xanthone -

7- hydr oxyxant hone-2- eeansolamqabxdcs aed:pihpylﬁmarmhxehoﬂe A2 icarbasy e 08, 7- @r axmsl- of

7- hydr oxyxant?one- tizm):arxbﬂi E i 2- carbpxflic agd,gp fl n’eltflﬂ fo) § daefh . &f

| i t hi um car bonat e §° ’ QX ylg]‘f’) o iﬂé}o’i&é{h L é‘f o ?ﬁ‘;&t P “e" room
tenperature for a Relthof- Qn (bhrBoxy tS-Bﬁlt'hﬁ athan Jaﬁae
reaction 45 m xdxulroeacldss (!urlﬁ!liylthlnl Oxa:hthlom:te Iq bhxﬂ@hlcxdr'rc (acmdntyhi@)and t he
resul tant mix® ure X bwltcrﬁc’éiﬁ - 3}%‘@5‘&‘% xap cex‘?r ‘dfl | t &Ped
t hrough al uni na t La “fjr%}’a i G5g 3% Ar IR %ﬁ’% |ch can
be recrystalli zed romer@&n 1|8ﬂ)reac aleaadfe:aéaﬁé)be performed folloing tBOpidtci@e of 6. 2

g. of nethyl 7- hydwch«ymaﬂBhone 2-car boxyl ate |n 100 rri 50 of

di et hylfornaar?rde are_added }Ia dlga §re e i xteu(rle is stirrdd
for 10" mnutes at peiiaetrad Eenil ¢ 5@%@ R oy
chloride (3 g.) i scatthgiic addeadd t7hed re;tysaan -chafbofyﬁsu ant m xture stirred at
70C. for 6 hoyrs and Allgmativaly, ﬂlechmrprer\r[wggpamdsr @n fbgrpreperech framsthe Tiwer AFokY Ur e j s
then poured iHto 2339 Fepalkoxy coppoungsy of xpraplc d gistorting thgher ol neotePraeRit Ve acid,
the resultant mxtUre 1§ filtered and 55 the solid dried to give nethyl
7-di net hyl t hi ocar bam)yl oxyxant hone- 2- carbaxpit ate. Methyl 7 -

di met hyl t hi ocar barmo @w&aﬂtOhdheramsszr@mom Oaftécarfl@XngC)aCldnn IQDH;rrlof of
sul fol ane is 4%“ rr?écrs ft e% ct)xlz’rs{'é gx Eﬁ?}@@éﬂsvﬁgé xuge th aglda;nd?gﬁe:gd %QI‘S
under these condi tpLkate lis wasdhed hdd 7 o caégo ik 19d. materi al
The m xture is 60 cool ed to 80C. and 150 rr1 of hot vvater are slow y

added. The mixture is,then 60 ﬁ‘?’@apl dd th IteJ 9 ol i d washed
i} e-2-car oxy ic aci methy

with water and dri ﬁgd‘i (S:lﬁﬁr(y § m@ iﬁx “of dunethylformam1de is stirred at

car banoyl t hi of5xant ﬂ&ﬁ&en?peﬁﬁﬂi&fbi(y & of 16 urs. After this period of time, the reaction 45

1, 398, 097 mixture is poured into dilute hydrochloric acid-ice and &e Ibhulta miiture extrac-

(di met hyl car banoyl ethyl exgracts ‘Earfgﬁ ive methyl 7- of

pot assi um hydr oxi é’ﬁﬁ’xd‘a'ﬁ%ﬁa‘g?arg%%ﬂ@d%cgéd’e UE réitﬂléfﬁci ro?’s‘g%’ M uxed for 1
hour. After this tine, 250 ml. of water ®w@p@dded and the m xture is
treated with ¥nhar coaITo { isploton efl 6.2ag; i off infeihgldl7- hﬂikveyrramtmgré{carbtsylﬁmlm @0Cegl. of f 5and

f
LR vt T T

5 In like manner, g- A L 4 thed b & m@@ésﬁla Ixforeéddeirddd LS7d9CE
met hyl 5- hydroxyxamd @2t oG tdaprytuft for 146D The Enixdurd i theil Pouddd i3tog2.000f

7- mer capt oxanBhonemP-of Boxwtqﬂeﬂgae ingl df rpeetiS Qeidy] the respltagf mixt@e is filtered and 55

met hy! f or mani de, 5URISD j“%‘i}nlﬁey}fyﬂi mg%‘;rgﬂ}; ﬁ“g@am"%‘f"y ‘tﬁ‘{%’: (Cgr'r’p”ié’ﬁ?elggnate is

stirred 10 ml. of sulfolane is stirred at 230°C. under nitrogen. After a total of 6 hours under
these conditions, t.l.c. indicates the absence of starting material. The mixture is
60 cooled to 80°C. and 150 ml. of hot water are slowly added. The mixture is then 60
cooled and the filtered solid washed with water and dried to give methyl 7-(dimethyl-
carbamoylthio)xanthone-2-carboxylate,




for 16 hours at [err]. The mxture is then poured into dilute hydrochloric
acid and the resultant mxture extracted with ethyl acetate. The extracts
are chromato- graphed on alum na (nethylene chloride) to_give nethyl 7 -

~ (nmethylthio) - xanthone - 2 - carboxylate (i.e. methyl 7 -

t hi omet hoxyxanthone - 2 - carboxyl ate) which can 15 be recrystallized

from mt@e chl ori de/ net hanol . . 15 A

m xture o& of nmethyl 7-(methylthio)-xanthone-2-car boxyl ate, 30 m.
of eshan of sat ur at ed slcnds,om\ carbonate solution and 5 nt. of water

is T N cool e aci i€ t he

pr eci pi tatF Meﬂlu’]e?e di ﬁlyl @10 3 ’t‘q*ilz’r?t‘rﬁa )?"yié N l@scar boxyl ic acid
(i.e. i e mlxt‘f%@ Tha Q 6%15 al so prepared
in the al tﬁﬁ&E@tabﬂiﬂedm a? ff lald Biedep IgBe Jr.mercapmxaaBmA m xture of 0.8

g. of5 7- msrcmammm hone car boxyllc acid, 2 m. of 2-braono- proopane, and
excess po q)s%‘] B;H Eg) ¢ al?‘?i‘a"}}@m?riz‘carb‘f"ylm 35idt I PrePEPchEAm S stirred for 24
hours at F PP B e h FRPE78% h 26l d and ethanol are added, the solid
filtered of f AciBawash®d, ofl PhefsPrdxththofic-S-afpBuRylici £id MM 15t n.O6li dHM car bonat e in
aquedds Z@Ethylfonnmdﬁaémdl glf @%hihlm@t oml ¥ eﬂ Iotmt)tas&fﬁfgearmnktalllﬂ stimeds ol utlfon i s

1
diluted w ?(pthe reiu. ure €xtract acetae e éxtq Qdfgzﬁ?gmaﬁqd acidified to
gi ve 7- (i $pphd nﬁlmq &ﬂﬁiﬁfb &hd %1’ QXY o) - GEhekioRdL be

recrystal l2 zadbo&ﬂﬁaxlteeh&taﬁym nitphe acela fbexylakem whicsicid | ar manner (and

X d hyjene e ol.
?lhfa eﬁ;?fo ; \(:EEWS@M@ nt%ﬁlw pen %’b ] ﬂlmm)_txg\mhone % Ic?g)%ylate’%ga}n;e prépared from
t o solution and 5 ml. of water is reflux
5- (et hyl & 0 &anﬁehaﬂ s GRoh R00104| b@dia28d the precipitate filtered off 10 30
5- (i sopr Owht Mm#hykmm)’eﬂwme-}cuaublirxydld Gi.ea GHtliomethoxyxanthone-2-carb-
7- (ethyl t m(}él): 2GS cga crnén eghod described in Example 1. 20
5. ( et hvl t c%a 2 r"-E'- rboxyhc acid, 2 ml. of 2-bromo-
( etny } Qégj{ &% eth lformamxde is stirred
N- pr op¥er X@&NtSRQNPilate GEdreAMMd hdid @.ﬁ‘d are. added, the solid
7-( b nshQNBil r&m nd

5-(n- gr opYiltréd off -ardi wadherh b2 -selidr ¥ Gapp hlﬁ@i with ebdium carbonate in aqueous 35

e fl diluted with water, treated 25
7-(n“but ylnl .C régggla ‘EL 6 ée cs’%gg Eqa ? éogﬁ agpylthlxlo)-xa:tlhongzfcrarboe;yic
S5- (n-but ylai h&@- /ethyl acetate

7- (sec-butyl 1[xha (s)mlmamhdnan(emﬂaleﬁmrb;ex tie Gneftetl @f Example 1), the follow-
5- ( sec- buingl a7 peeparsch e dhe repegtive b@%ygucemmmdd 40

7- (i gpbut yi t hi o) - 25 2 a5 40
5- (i égbutyl t hi o) - %&%&g@) ﬁgﬁﬁggu %cs{ﬁiylggiﬂ; ? _

7-(t-butylthio) -xevm:ﬁmyjthb) iamllaxrebz;oa xyhcacid, ,

5-(t-butylthio)-x ¥é1° ddsg

7- (nypent yl thi o) - Lg&g g; ;: gh@ggg, 45 35
5-(n- pentylth| 0) - xmaib axﬁﬁbh Hlic a6t

7- (cycl opentyl t hi (nwamhfh@fxanmmemmyimamdam d, and

5 (cycl opentyl t hi S%E'%H‘Fﬂw_xa%m_ ! ,féggm d. Exanple 7 A nixture of 51.5
. 1, 3- di met hyl7-Seiein B2 pbghi0zid Xyl ene), 40 g. 50 4 of

p met?mxyphenol Jﬁ(xsg:utyarﬁm)amﬁmmm B aci, 300 m . of dinmethylacetamide is
heated 50 to the%&?‘b Eﬁé ne- mbomFﬁ@%l ned under reflux ([err] for 144
hours with stirri (n ﬂﬂgﬁgi"ﬁ;@@yﬁ | mosphere. The reaction mxture
is then poured intsyg B@dﬂ with ether and the gxtracts are
filtered through ae(eyc% nq(thxe)l-xaMQn&ZJ,cnbdxebcaaw argl gi ve

1, 3- di net hyl - 4- ( p-nietclopseyBhienprboes P-cHbeylisnsid. 55 A nmixture of 41 g.
of 1, 3-di net hyl - 4- (p- met hoxyphegy] ) - benzene, 300 g. of 55 pot assium
permanganat eA AaRGrdThE SO§ gf oD UBARRhyl-AREbbEREe '(i-iodein-WRhES 40 §. heated to the
boi | g pof n-tnealwdphcml,r%eg nb@pltobsemdain 300 ml.oof pmtlmldcetamnda isHoueds. Ao er
distillin PoifiRgebofnt Bt Bt '"e"“i‘ié“"r‘@é}éﬂ]is’BrF)rﬁ&%ﬁrb@“rF gith ptirkingr ed, the cl ear

riltrate S W BRI B R L ot B
1, 3- di car hexaye & gipe muhmmylph@ngdtmxyy’)lenblexyzmnes | sol at ed %y suctlon 60

| t Bati on aAdmixmeshedotlvg. tof) Lideginesthyl-4- (P-methoxyphenyloxy}-benzene, 300 g. of

fi
60 The 1, tassi ate, 0 ml yrater thus pr epar ed
i s then cggel l:-g%ﬁol A%he mam&%&u %@aé{& After Qféﬁﬁ(ﬁﬁ ve

7- met hoxym&ablkmef— 23- da‘mbb)méy(bmerhawphbnyumypmm 1sbsolamlnvye lsiceigh t O

7-hy@® oxy)ﬁ&m_ﬁ?oﬁé st ter i d.
e 1,3 - dicarboxy - ?p methoxyphenyloxy) - benzene thuspr i
1,398, 097 then cyclized as ﬂescnbed in E ple 1 or 8 he of to.g ch 7-metho: Jpﬁn SSI m l ar manner,

the for egqgr&g{yw&ﬁ RarC B lcoRRrtdd t@@tﬂy&@ xihttohd-Z Eabtdx

45




p- | ower al koxyphenol or p-Iower al kylthiophenol starting conmpounds to
prepare the corresponding products, for exanple, 7 - (methylthio) -

xanthone - 2 - carboxylic acid, 7 - ethox hone - - id, 7
- (ethylthio) - xanthone - 2 - carboxylic 5 acid, 7 - n -

pr opoxyxant hone - 2 - carboxylic acid, 7 - (n - propylthio) - xanthone - 5

2 - carboxylic .acid, 7 - isopropoxyxanthone - 2 - carboxyl ¢/ acid, 7 -

(i sopropylthio) - xant hone - 2 - carboxyl ic acid, and so forth, whi ch can

each be converfed to 7- hydroxyant hone-2 ci%io(%yl ic acid. Exarrpl e 8 10 9
A mixture of -15.5 g of 1 3-dimethyl-4-brohbBenz

10 phenol, 4.65 g. of guUPLAkS ﬁaensletheélf@remng bcedud Eaemetﬂ;aewaemm@gn&hJS m .
of N-nethyl - pyrrol pdiwaealkeyshenol oe d-later ptfenmi s@ﬁxnb@mmundi'luepmmuﬂtant

m xture is diluted ‘1"-9(1?0’%1‘3&‘8611‘0"&%‘% fox,ex W@ﬁ C%IbG’FYIh?.iéﬂd’The
met hyl ene chl ogi de ggf %"tyéﬁg& .ﬁl;;‘faé ‘6 iﬁﬁg BB Wi t hyg
gradi ent elution usg ngarb&y Bt b @bprbpdxyk thone - gl \éeboxync acxd 7 (1sopropylth10)—

1, 3-di met hyl - 4- ( 0- mednthooey he—ngaklmnya -abénadrse . forth, which can each be converted to 7-

15 A mixture of 12 ’@dmélfa“%'@‘zdiﬂﬁ% ¥id4. (0- met hoxyphenyl oxy) - benzene, 72 g.
of potassium permanganate, 200 m . of t-bpLapels and 350 nl. of water is
refluxed for 4101/ 2 houk Snixtéete®rissshd. Sof tii3r@meth ebiomlaummlmlss; GFf Simethosd of f10
and the reacti on m Rteealet 652 Pf dupmpsegkide, THemif pf tctraatéylursa, awd i hi efgNmethgk ve

1 3 dl car bOXy 4- (O Pxig{lantg’xézgﬁcge?ywngﬁithfﬁz%? Cll;?(:;l:ie T%e me:ﬂgene ggmliseéeé: bta%?;%\
m .

recrystallized fro 38818 of alumina with gradient elunon using hexane: et
m xture of 3 gi5 of §1ve31 ﬂ-ﬂﬂﬁﬂﬂjl%@-n&th(;ﬂphi‘éﬁilh@)(béﬁfﬂ.ﬁﬁw oxy) - benzene, 75

pol yphosphori ¢ aci d,  ahdiftgef 12 of di3fdihetived-{osmeshogyphesgflodyi-bagBe, 72f g E

period of 2 hours. Wzﬁ”ﬁ“ﬁ’f“ﬁlﬂﬁﬁﬁﬁgt‘ﬂs ‘sﬁ?ﬁ%@‘iﬂﬁi&%‘% Y&,grﬁaﬁﬁ“éﬁﬂt
water, filtered and{fkerel €kl PihBli® VIS 0T € 3 kB Db 4L (8 Erethin§ phenyloxy)-
recr yst al | i zed0f r onbegmemt wigcha@n de § ecdyaalwuo:afr)m tbeuzgm\,tept% 20

5- met hoxyxant hone- 2- zgpe, 75 ml. of

Sy oxant hone. pSPHEERS. aﬁé’ﬁﬁg’eﬁéﬁﬁmwgﬁﬁm% %1:

f or egoi ng prOCEdUFEPreoﬂj’tatbﬁlaﬂEcﬁ%é R6lpititel it teery -0 HEh acdrid R1AEERabANOXN gRBENOI
or o-lower al Kl thi® ttequanmnafztcmhg:ymzrrmomm@ecan (e poregrd ao ﬁ*hedrwxanélsrpendl 125

ab

products, for exanﬁ%‘fb°§§/11°a‘ i one_-
e 5-C et hocuan bty R T e (A B S e
- 2 - carb- 30 oxydotresp@dingl,prdducts, for-ex{ighd) GXY Xietyliki6)e- xanthone CAr-bDaMytylic aci d,

5 - (n - propy3dt hi Gl)md 5 x etpxproanthone -2 - culmb‘sx idj é &thiylthio) Sxanthone - 2 - carb- 30

d, 1thi
I sopr opoxyxant hone °xy§oni°‘z311%%*;f@p "%-m 5'?50 ,fi.ﬂ%‘ne'c g Fopyl ST By ?‘)a”t hone
- 2 - carboxylic aChbhyéyd xihohOL BN, ¥l ANnE 36 HorhE whidk canV &Gk 6 e

5- hydr oxyxant hone- Zveﬂair bOXWdto&y)ﬁﬂhtﬁlE-Z@ﬁboxyhc acid.

Exanple 9 a8 35 A m xture of 459&
of 7-(methyl t o) - xanthape: 2- gar boxy Iﬁﬁ& ilelhgnzoj oy lig 9(51 ¢ an
10 g. of lithium caﬁéa@maadﬂlélﬂld‘{n? ofouafl(m %t xf@ﬁiﬂi'%f mbthylfotna g

room tenperature fosired pemmmdempératﬁ@ fhoupmodAHaahoutshlAﬁerpbls Ip dof tltnlc,ntbq the

reaction is poured ‘ele i, n‘iq@leﬂ gedded. 46 s T?Erfol; ae‘P‘Faht
5" SO g“?ﬁdua D e e e, ¢

precipitate i Ha0 Ylatkyl iodides so
7- (et hyl t hi o) - xantab@mereaaraaae ¥eypoadify, lower alkyl ac1d &{ars hbreoff OF. el ng(niaﬂhyxcedur e

is repeated using tthle) -FhntkonnraZ ecatbepyjate, al-kogépy) 6d|(etete)1@@) asanttongr @parm- t he
corresponding ove SRR, SR f“%mﬂ g “;.t;zf,?ﬁ FE: )
- xanthone - 2°- capiadVekAlpayl o T8 suy N BOER. - 2 -
carb- oxylate, i sophiepyhnthone - (2rretdngokj1h¢ m) pentqut(zlﬂamhm) émtrmﬁer boxyh@mt e, n -
propyl 7 - (met hyl 0’\34 e i"llds hane - - oxy | at e, |sobugtyl 7 -
(et hyl t hi 0) xant ] ;tet anne ot ermﬁ6 s’l@g{}a Xy11 8 abeéi?fczrmtarung 5 5
(met hyl thio) - Xantt Q!ﬂ:ecorres n'dmgacﬁ @- & Cothy 7'me 65; t onE-Z-g;ﬁwQM te (&, s@) -

xant hone - 2 - car bdyd efuivzlern of lighiam t%afborﬁtea, ethyled hilethilihty) - xandmnd h@ne:arb- 2 -
carb- oxylate, and ‘%‘ atF’ gpte, methyl 5 - (isopropyl-

xant hone- 2- carsgoxylelt 3%5}%51 Xo) °,’:¥}§ﬁg% ﬁb%@ﬁ santhong; 3 ¢+ GHERTYE™ Rt 1t e

fot
C-5 or C7 positions, prepar ed as descri ove,”'can f)e converted 50 to

ﬂ.

the corresponding acid esters, e.g. et gégxam#vemca pt oxant hone - 2-car boxyl at e

(by use of one equi yalknt sion (GFhfop yant gar XY t Ot ro) -
(ohhone”T 8" S LA T SR ©)
car boxyl ate, nmt hy|/(51§&1yl(lﬁ($-l@m1@@3yi-carﬁo il - gg;g;;ng - 2 - ;:dag o&al ate 60
ethyl 7 - (|sopropylt it @)similas pepnpre the potagium aa $aiy @re pSPared. By replaipg 5 -
(i sopropyl thio) - XEnicAigRealt by means of g appropiste mefpl falt geageps, ¢, calcium °h1°"‘?°g’

55 Exanple 10 To a solution of 10 g. of

7- (et hyl t hi 0) - xant hone- 2-carboxylic acid in 200 mM. of ethanol is added
the theoretical anobunt of sodium hydroxide dissolved in 200 m. of 90%

et hanol . The reaction mxture is then concentrated in vacuumto give sodi um



60 7- (et hyl t hi 0) - xant hone- 2- car boxyl at e.
60 In a simlar manner, the potassiumand lithiumsalts are prepared. By
replacing the sodiumsalt, by neans of an appropriate netal salt _reagent,

e.g. calciumchloride, 10 1, 398, 097
10 manganese chloride, and so forth, the other. xanthone-2-carboxylic acid
salts are pre- pared e.g. magnesium 7 - (methyithio) - xanthone - 2 -
carboxyl ate, calcium7 - (methylthio) - xanthone - 2 - carboxylate,
al ugg num 7 - kthylthl 0) - Xantshgpe - 2 - carboxylate, ferrougy7 -

o —5— thio) -
xant hone manganese Wrme)@ﬁh ab a;rthmm gaae;&eth%e-z chbv@dylrydcidhdalms) are preant hone - 2 -
5 carbox aaﬂ,eegflqurmemﬂ métyrith I-txl‘éllllt e - 3<a late,. Cﬂcmmdar boxyl ate, and so

forth. Ié“_l%;‘rlg’ihﬁite“ét? 9”%:1 "ﬁiﬂg At _éargggz ANE e _salts of the

othey C Bu)- xbe L1’ Cabto@thee AREREHIR - 2= i Qanﬂi&ic ereofs are

pr epar ed,carBoxglatepfatrSB (mathﬁsmonerx oxamn gylate, And socfnrth)oxyl ate, sodium?7 -

(i sopropz&t A @ :H:leﬂaf(afmnki aré‘;}t 1232; blsxyhie:ld sai‘rse"é} i gcé Hium 5 -

(| sopr op M‘l‘th 2 AR ,Som Q@gg{ﬁ f) oA 10 Exanpl e
10 a mxﬁﬁt rs@d1 Fopylﬂio) C.oa@bter catty Sandimha in 50 m . of

met hanol there are added 20 g. of 7- (et hyIth| 0) - xant hone- 2- car boxyl i ¢ aci d.

The resulta 3" %if gl of Eﬁg aqueo s am O%El%n o% merl')anol evaporated to
dr yness Uifler LerdgéﬁéO ﬁﬁhg xanthonesﬁ lic acid. The resultant mix-
7- (et hyl tihe Gy st Hdd @ Rour- dﬁaﬁ ity bvh oraAdd td dryness to nge the ammonium
15 A5sol ul eh%ﬁthytmo\ antbﬁfnel-c frylic #ridoxant hone- ic acidsin 50 m.

o tnvon riie e e e e S o e

sol ution JrmegVeN NESS Hi (Qldgluyévh & &fakd e& 8@ acid chloride
to which ct}ﬁreﬂdﬁlﬁdmla sﬁidttmemher asuh-@ht eblblﬁlheabvam’lgxﬁngs Olatyitde)- The resul t ant

sol @i on ﬂaleth(e ebwleda Mml‘i‘?g(yl aﬂglsétshcgn hi o r nt hone-22- car boxvl i c

manner, the“lower a e prcgared usmg monoa a‘lammc:
acid am ﬁ "dia]k lamme arj keu of amm&ma in the above procedures. repared, e. f 20 In like
manner, t Iim) Yiho:R b d@:Sboeio a8E afide PRI u@ 7 0Gn ﬁng,ﬁ@ kyl am ne or

di al kyI antinn)e |xmtlxqueuZ -ohrbexyho Adidy apide,t N abmedly rSOCedwleEhw)Thus pr epar ed,
e. g.25ar e Xpothone e ﬁlfh@)ac‘ Wofrelitb? - (s ?x}/ ai“@“%ic‘ﬂ(d ani &8, N -
carb x Ec acurI @rrnd —merca xhnthone - %{- carboxylic acid am1 e

methyl 7 x. pro y 7 Eo h i € carbéxylic Qﬁi&é’ Q@Cl d amde, NN
- di rret hysbreth F xanthone - 2 - "car boxyl ic acid
am de, NN - diet hyI 7 - (et hyIth| Ogﬁ;- xanthone - 2 - 25 car boxyl ic acid

g N - el!:o Y rmeure {%I’ &3P roc nc a faqugoug o fare g&ds&j am N-n -
pro yl 7 ZU t;n nthon Q‘ﬁ'@oxyhc cid. el 6l am and so
forth. Examsﬂ a th %perature for 16 H’unrsaltrn Xiew ExepcmétedZﬁhd ream‘cedppre;e ai ne and 500 m .

of aCIueOLFSnguj;g gﬁﬁielnc ay e’él”methylth{ﬂbx -Z-L{Mxrhc a}j;z g%{‘”hl 0) - xant hone
- 2.5 carpalPh gt RS e, izgﬂ et r 0ot enper at ur e
for 6 h&uﬁsﬁmxehtxaftsona Qﬂb&Yl&p&idat oBiBAlR) e.f.eltlprdaiRl Q8- oSYre, t0 give the
procai ne (stailtﬂnobkanﬂxe erﬁeda y!uha ,~tboa¢atf¢m@rnek 2f &-aSObmnydhm):xaammd- Simlarly, the
| ysi ne, c7a‘.fafbé¥{’ efw §ﬁ1‘ ?"g’helﬁﬂal thelam-l nlike 35
manngr _m_eb alt o) ﬁg},ﬁ.ﬁgf}%& SThE ‘Car 1‘}'1‘11 i, © &g e ° Lal ts of the

ot her 5- an - substltut ed xar thone 2. car boxylic acids are obtained,
e.g. the proca| ne salt of 7- Hi 0) - xant hone- 2- car boxyl ic acid, the

caf f ei ne %ﬁ%g“‘gtf; ?‘t‘;ﬁe D‘&gﬁ@ hL‘;sefo}‘f%equ‘e th‘hé’h‘cQ R PBERSFTE aci d, the |ysine
salt of 7- % GRHIQN 130 GuiR8H £¢o. 4701 Rar) seioie sal t of

5- (igsopr ;tdogehmh sphea:nstohacmeAZsemaﬁ [inydtbges phepldte (A0M gt heata) gluni ne 4sal t of 40
7- (t-but g yl.x #rihevosde therath‘ q‘e;uganaftpl ion having a pH of 7.38 is

20 Exam fﬁﬁbé fi’cﬁ! oh fésté’ HEHEipd by which the

phar mac e Woniain g GONRH 2k 71:&&@@ xadt @@ﬁm n ofasta dgmepared. Sodi um
chl @oi de foftiodd g.) i's dissolved in 80 m. of a (9.47 g/l. watersp sodi um 45
hydr ogen phosphate solution. A sod d| hydr ogen phosphate (8.00 g/l.

wat er) sol U-ppe sl &m@edggqumi TR e added. thBE &k herbhe Tesul tant
sol uti on hawoagal ge raZue3&wle§) fats€dfi 150 €000 grardeadtibr@Pakively This vehicle is

t hen addesensitigedsiotrddgrmaldyr Yy Ir%tmne-£ge<dm11mnreglﬂc Sl U’dﬁcyllf} c aC| d to give a

prepar at i H‘s’s‘lﬁ‘f“t éh“jl i | iFfEaveny 3] Ev -~ 5 o
7- et hy| t% ﬁ%@?@%@%&m uccacé“e %Eahﬁﬁlx’gic ﬁifhgb s Yo TR ’“g'e‘

pOSi ti ON.25 minutes later. The rats which receive the 7-(methy]thm)-xanthone-Z-carboxyhc

50 Exanpl asid]eghibit a 100 percent inhibition of allergic reaction whereas the control rats
60 exhibit no inhibition. 60

The above procedure is repeated using S-(methylthio}-xanthone-2-carboxylic acid,

D




The follow ng procedure illustrates a test procedure for theaﬁgrrpounds
hereof. Nornal female (Sprague-Daw ey) rats of 150 to 200 gr each are
passively senbiti ermally by inj ? _e_gg_aLtlum_n_“
reaginic sera. Ao Shib R Trb%iespro%ﬁb i Abeate §u&naArLleaag%%tratra,t,r@vﬁnousI y
with 1 m. of O. S%mlﬁi«/&&ﬁtseb ue, egg I bum 1 plus O.

7- et hyl t hi oxant hone-Iﬂnb;mnbxﬁxyal ing acgo:i-mt@odbt re@dtxoxrsan s*tsr ec@aved norepre%x-

7- (et hyl t hi o) - xarftey3b B e;aq g%mncrew i) allengiracpisade ng recorded 15
ects challeng tis nhalat meas ed mt the tent of "pro-

to 25 mnutes |at &oked Ereg % Ast %ﬁ&lﬁ JoVE ;fglbsérxfx axrw:‘l; resistance o; expiration.

7- (et hyl t hi 0) - xartha giiGen? <QagoAs Vrd Ednaﬁndecexéu-baetmsa bl:ObhapasCifdre britigeddi ti on

of allergic react idtlengaePrestignhef Shmialigkondaipns @On the adrgnidviatiint ofnhe com-

pounds is evidenced by a decrease in zirway resistance and other, subjective improve-

i nhi bition.
1 . reduced 10
60 The above pr ocedure” sreruéepecé)?ged usi ng
5- (et hyl t hi 0) - xant hmm-vwrﬂmxyﬂ ISC—aC| d, 11
1, 398, 097 A compound selected from those represented by the V{pl{oﬁmgﬁqﬁnplaq— results.

The above procedure is repeated using oral adninistration, with simlar
results. Inhibition of reaginic ant,; gen-anti bfdy reactions in rats is
regarded as represen- tative of )@ﬂ/ of ! hé/wa/% glm c allergic

epi sodes. 5 Subj ect's ,en ed by aptiggn lnhal ation are
nmeasured for the extent of pro- ?voked deg eé \f/asthma condition by
changes in airway resistance OQ/EXpI ration. The prgsent conpounds are

adm ni stered as an aerosol by I nhal agl on before arfti gen chal | enge.

Prevention of ast hmat j, ¢ chopngi:tulngﬂvs upon the adm nistrat] ngsﬂtglt el
15

pounds is eviidencefhehll Rt EuSaS G- oAbl R St o
subj ective inprove- 20The compb®i} Sccor@ingto CR me;el f&ﬂumx\
10 WHAT WE CLAI M | S: 3. The pfonepongsle isnedrding| e cEleink 2 miereit H Ssehyd ﬂesent ed by the
foll owi ng formnul as: eﬁj un‘(iif @°§°’d é{? F@ﬁ“é 4 ’éi;l lsa'%‘é non-t oxi c
esters, amdas and sal fise b SO, iy ing 0 C ﬁoﬁlfa?mﬁauﬁ) Ogen lower 2o
al kyl or cycl oal kyl . 7. The compemds accordmg to Clalm 6 wherein R is h\drogaxﬁ 2. The
conpounds accor di ng tgo rh WP‘I‘%F»C? . wigreinTRy és lo hds according
to Caim2 wherein Rlb;fggm‘g&ﬁ’% ek Cj’&%]@ dtrrge Rt 'ng to Claim?2
wherein R.is2bower ahkyl-mebyimld)@-grmpougdsyacear ding to Caim4 wherein B
is methyl. 20 12.” B{ethiflthi; G omhp ouRrdsbaagicorcidi ng to Caim of formula (B).
20 7. The conpounds 644 R is hydrogen. 8. The
Zormpounds. acebrdl na 42 lssgz%"ﬁé%%ffﬁfmx}m@zmgaokalgmel. The'conpounds
accordi ng to3d ai m 8 igEkeedalts Redr8ingred ko (¢ formula (B). 30
7- mer capt oxant hone- 21%a¥ b’J@t)quq pa@fub_fpr @hhxb@@g tl}e effects of (tix‘j_e%agelzrgu. 1reacnonl_lvvhlch com-

"1 ora compoun (o) a1m orap armaceutic-
25( T;‘t h%l 22![ gg/l ?ﬁ-:’}:&{‘?{% o honeti%&carryg%sﬁ? .ifico ora%ng alggud compound as an essential
7- (n-propvl t B 0) - xantihiohee@posisisnhmxiyl foe uﬂlﬂitdlg tledeffects of the allergic reaction com-
7- (i sopropyl t hi 0) Pr&rg Hoefkect § earwo Rl cenpaeidce! GEm IThaedugdirunits alphasmef t he

conpounds accor di fg§"§ l‘ﬁﬁi m“ggafln;a‘:‘gmpoun&@f Clmmels“%lcgs according to
Caim 15 of formnul alf Ebhdensing an o- or p-(alkyithio or cycloalkylthio)phent dvn:]h a 1€xd§'6%90d
useful for idkibi taik tdned@fﬁoeclbaslkwf-ﬂhkla:eadehee|t ithe presax&éldbrbuy{ﬁﬁscmxdeom 40

pri-ses’ admi ni st er |g C"Eff f or d‘ xpyft- (Goalpmﬂﬁzltklw- a
phar maceutic- all f % Oilf\@l gﬁ% : M@%ﬁf@@ﬁlj %@ﬁﬁ? "sai d
corrpound as an es&be\n-tbhrﬂ neJ ﬂx@l’cﬁdlzﬂgl&he r to give the cortsSponding ak lerb Mse ul
for inhibitindy thé}f@?kéé@%xa@fho'@%cadbkPw?mé, greact i on com r| sing an 45

effective anount giﬁlfjtﬁ or (g ed; pheng g{fxm
ceutical |y accept @bﬁ%ﬁpﬁe rggéz‘zggﬂ‘d%‘%ﬁwr‘b 7 w% Chfu Al %a Q?{sﬁ Bﬂy@ﬁ:&?t .
NE I O OI’
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p- al kyl r hi ophenyl oxy or cycl oal kyl t hi ophenyl - oxy)-benzene, and cycli zi ng
the latter to give the corresponding 5- or 7-(alkylthio or




45 cycl oal kyl t hi 0) - xant hone- 2- car boxylic acid; or
45 2) condensing a o- or p-substituted phenol wherein the substituent is
hydroxv, (Il ower)al k-oxy or cycl oal koxy with a 1, 3-di carboal koxy- or

di car bocycl oal koxy- 4- hal o- benzene in the presence of cuprous oxide to give

t he correspondi ng -dj carboal koxy- or di carbocycl oal koxy-4'-(o- or

p- substituted phenﬂ!ﬁﬂ?mm mbase hydr ol yzi ng 50 the latter to
gi ve the correspon ¢ Dy y-4-(0- or p-substituted ghenyl oxy)- 50
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phar naceutic-3al |y a eﬁmpesﬂr?anlse@éﬂronhz@ﬂwm tffegm of ﬂlc@ﬂqgm a:tactt can-sai d3s
conpound as an ess of Claim)l3in admixfise, pith ¢ Pl 1S ef ul

of a-gmpoun
for inhibiting the e ﬁ%%& f?iﬁ Aﬁﬁ@d@%@@ﬁh%ﬁh compris®! 1 Si NG an
effective anount of al)cmmmngchnmf- oape(alkmtmouon cputbatipithidypBendl with 2 1,8ldRE6®-

—

ceutical ly act®pt apkesneh decéka%fd °b<’—33 ne Ap %B@S@teftxﬁrwp}v@pmdengy a 40
compound of -0 ai m &y HTERREs Lidariet St AU i 0 or
cycl oal kyl t hi 0) pheEHa corddspondimy il3-Sicdibosf lkyl*luoph M)SV cycﬁa{lkylthlo henyl-

di car bocycl oal koxye4)-bakobend @ythzmgntht Itaaer @emteecoﬂéspamipg ou& Dalkglthio @ 40

gi ve the corr & pon@ichgkyith BFP‘R%‘)% rbocycl oal koxy- 4- (o- or4s
Do phony o AL A B R Ra i

hydrol yzi ng the | a'bined’ne inOth€) péfnce of cuprous oxide to give the corresponding 1, 3 dlcarboalkoxy-
or dx"albocycloalkoxy 4-(o- or p-substituted phenyloxy)-benzene, base hydrolyzing
50 the latter to give the corresponding 1,3-dicarboxy-4-(o- or p-substituted phenyloxy)- 50
benzene, and cyclizing the latter to give the corresponding S- or 7-substituted
xanthone-2-carboxylic acid; or
3) condensing a o- or p- substxtutcd phenol wherein the substituent is hydroxy,
(lower)alkoxy or cycloalkoxy with a 1,3-dimethyl-4-halobenzene in the presence of
55 cuprous oxide to give the correspondmg 1,3-dimethyl-4-(o- or p-substituted phenyl- 55



t he correspondi ng 1, 3-di carboxy-4-(0o- or p-alkylrhiophenyl oxy or

cycl oal kyl t hi ophenyl - oxy)-benzene, and cyclizing the latter to give the
corresponding 5- or 7-(alkylthio or 45

cycl oal kyl t hi 0) - xant hone- 2- car boxyl i ¢ acid; or
45 2) condensing a o- or p-substituted phenoL wherei-n the substituent is
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and 20. A compound according o9 CRiaNY ﬁfbitinlﬂ@lly&@ Mes&rbed) tind exemplified

7- hydroxyi@ﬂ?ﬂﬁll hone- 2- car bgxyl i ¢ .acj and 4). to its

(1 over)al kyl.#or? evfffsoaamﬂg gt 19aSH‘éFta85‘a”¥ P%éis?"r‘?gd bashorginla

7- hygy oxyXx anﬁﬁgn&nx%alﬁarabeesx&dl B @h® SRb&E Répasl %10 a Pocddd fBord 20

di al kyl t hirgaadtémmy lor @Maidi2ey cl oal kyl t hi ocar banpyl chloride in the presence
of base, io 23. A pha aF%}H iFg‘PP%*‘Fé’ g?@ﬁlﬁ’é& a coastowsif of aphepelph§&inkdydr ol yzi ng t he
rear r anged Prodict Zﬁe‘f‘ gegfel 3Ffe the corresponding 5- or

7- mer capt oxant hone- 2- car boxsWBORRCEOSIS &rwb.,7) optional ly treating a product
of step 6) wth an al kyl haChadeed Rattthedgpmesence of base optionally fol |l owed

by hydrolysis; and 8) opti or{ﬁ W%CWX' ’ng a product of steps 1) and 6) to
its correspondl ng 15 pt@g,{{@ﬁ,{au{el ﬁa){tsaccept abl e, non-toxic esters,

am des, rding to Caim1
substantl g|1’|u§f§l&§b;a&8 fimasg c‘ﬁ%r o(l)gin?é.ﬁ{a B ﬂgms, ﬁﬁgﬁf&ﬁ Y Algx%r ocess according
to Caim19 substantially Hétqwéepipedtard exenplified herein. 20

22. A conpound as defined in Claim9 whenever prepared by a process accord-
20 ing to aim19 or aim21. 23. A pharmaceutical conposition conprising
a conpound of any one of Clains 1 to 16, 20 and 22 in a pharnaceuti cal

exci pient. MEWBURN, ELLIS & CO, Chartered Patent Agents, 70/72 Chancery
Lane, London, WC2A 1AD. Agents for the Applicants. Printed for Her

Maj esty's Station mﬁ Ofice ﬁn the Courier Press, Leam ngton Spa, 1975.

Publ i shed by T 25 Sout hanpton Bui |l di ngs, London, WC2A 1AY,
from whi ch cop ed.



