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Abrtrr( .-Starting WI& the approprlav 3-hydroxybenzDxanthona and rhe following tbc xqumcx of 
reactions allylaiion. Clakun migration. acxtylation bromine addlrmn and dcbydrobromination 7:8- 

betwe and 5 : 6bmzo-3.4.2’ : 3’-furanoxantionci ha& been synthesized. 

NATURALLY occurring furanochromonn like khellin and visnagin have pronounced 
physiological properties. In view of this. some furanoxanthones which contain an 
additional fused benzene ring as compared to the furanochromonn were synthesized 
recently.’ The present communication deals with the synthesis of two compounds 
(111 and IV) having one more fused benzcnc ring, which may TV called benzofurano- 
xanthones. Compounds of this type may be expectti to possess photodynamic activity 
and may be discovered in nature in the future. 

For the synthesis of III. 8-naphthol has been condensed with 2-chloro4methoxy- 
bcnzoic acid’ and the resulting phenylnaphthylethcr carboxylic acid cyclizecl to give 
3-methoxy-7:8-benzoxanthone (la). The mode of ring closure involving position I 
of the naphthalcne molecule is arrived at by analogy and depends on the fact that in 
B-naphthol and derivatives there is an apparent fixation of the double bond in the 
l.2-position. This is also supported by the IR absorption of la at 828 cm-’ indicative 
of an angular four-ring compound.3 By the alternative mcthcd of ring closure. a 
linear four-ring compound would have resulted which would be characterized by 
absorption around 900 cm- ‘. 

The next step is demethylation of Ia with aluminium chloride to give the corre- 
sponding 3-hydroxyxanthone (Ib). This was allylated with allylbromidc in the pre- 
sence of potassium carbonate and the ally1 ether (Ic) allowed to undergo Claisen 
migration to yield 3-hydroxy+allyl-7 : 8benzoxanthone (Id). It was acetylated (le) 
to prevent any possible nuclear brommation in the subsequent step. viz. addition of 
bromine. The resulting dibromo compound (If) was heated with alcoholic potassium 
hydroxide resulting in simultaneous dehydrobromination and cyclization to give the 
desired 5’-methyl furano [2’: 3’,3 :4]-7:8-benzoxanthone (III). 

For the alternate mode of fusion of benzene ring involving positions 5 :6 to give a 
5 : 6benzoxanthone, a-naphthol was condensed with 2-chloro4methoxybenzoic 
acid to give the corresponding phenyl nephthyl ether carboxylic acid, which in the 
normal manner cyclized to give 3-methoxy-5:6benzoxanthone ([la). This was 

’ Y S Agaslmundin and S RaJagopal. Mo~rrh. 97.423 (1966) and earlier papers 
’ F L’llmann and C Wagner. Licbtgr Ann. 3%. 364 (1907). 

’ R. il Maritn. N Delay. F <iccrwfTvrard. P H. Gwen R. H Jona and R H Wcdcl. Terrahrdron 21. 

1x33 (IWS) 



4792 A N Go~:D and S. RAJAWPAL 

submitted to the above sequence of reactions passing through IIb Ilf. IO give the 
required 5-methyl-furano-5 : 6-bcnzoxanthone (IV). 

I 

I (al. R = OMc. R’ - tl 

(h,. R = OH; R’ - tI 

(c). R 7 OCtI,CtC(‘H,. R - I1 

Id). R = OH. R’ 2 CH, CtCCl1, 

(c). R 7 OCOMe. R’ = CH>CtI-CH, 

(II R 7 (-)cObk; R’ = CH, CH CH, 

I 
Br HI 

II 

II (al. R =. OMc. R - tl 

(h). R .a Ott, R’ = H 

ICI. R - O(‘ltJ <‘l’“H z, R’ = H 

Id). R - OH, R’ = (‘H, .Ctl+:Hz 

(cl. R : OCOMc. R’ = CH, * Ct+CH1 

cn. R L OCOMc. R’ = (‘H,<:H Ctll 

I 
Hr Br 

These compounds show strong IR bands similar to those of furanoxanthones 
mention& in an earlier paper.” 

EXt’iiRIMfiNTAI 

3-.Werb.x!-7. I-bcnzoxunfhone (la) 

(a) 2-ChloroJ-merhoxybenrolc sod I18 7 g), K,<‘O, (20 7 g). fl-naphthol ( I5 8 g). copper hronz 10 5 g). 

Cul (0.5 g) and nwobcnzcnc (74-g g) were srlrrcd a1 160 for 6 hr After coolmg ~hc mixture u’i~s dlluwd 

wth waler and Ihe solvcnl rcmovcd m slcam The rcsldual aqueous solurlon was lilkrcd from tar and 

ncldrhcd to pH 2. when the naphrhyl phenylcrhcr carhoxyhc acid was collccicd 

(b) To the cold soln ol the above crha c;rrboxylrc acid (5 g g) In acctyl chloride (58 8 g) cone HISO, 

(I ml) was added and rhc mixture lcfr at room wmp for I hr Alla rcmovmg acciyl chlorldc. the rcslduc was 

pourcgj on IO cruw ice and the solid MS ~~llcacd. 3-Methoxy-7 :I-bcnwxan~hon~ crysralllzrd from 
alcohol as rccrangular plates. m.p 161 162 (Found C. 78-3: It. 44 Calc for C,sH,IO, C. 783: 

H. 4.3 ‘I,, ) 
3-Ilydroxy-7:8-hcnzoxanrhonc (lb) 

A soln d 3-rncthoxy 7:8+cnroxanthonc (I.3 a) III dry benzene (80 ml) was lrtald with anhyd AlCl, 

(3 RI ‘The mIxlure was heated m a waler-bath for 2 hr and knzcncdls~~llcd ofl The residue wasdecomposed 

’ Y S Agiuimundm and S RaJagopa). C’bm fkr 98. 1910 llW5) 
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wl1h la and HCl and he resulting green solid colkcted. 3-Hydroxy-7:8-bentounlhom (1 & crYsa)lncd 

from alcohol as colourlcss needles. m p 279 2X0 (Found. C. 77-4: H. 3.9 Calc for C,,H,,O,. C. 77 X, 

H. 3.X “D I 

3-Allyloxp7: I-btnroxanrhont (Ic) 

A soln d 3-hydroxy-7:8&nzoxan1honc (I.31 g) in dry acetone (120 ml) was Irested with ally1 bromide 

(I a) and K,CO, (5 8) and ~hc mix1urc refluxcd for 8 hr. Evaporate d the filtcrtd soln gave 3-allyloxy-7 : 8- 

bcnrotanthone (I I g) II crystalhzed from alcohol as colourkss pla1cs. m p I57 I58 Wound : C. 7X X : 
lt.4.S Calc for CloH,,O,: C. 79.4. It. 4.6“,) 

The ally1 c1her (I.52 g) when refluxcd for 2 hr wl1h freshly dtsrlllcd dlc1hylamlme (I2 ml) underweni 

smooth Clalsen migrailon The mlgrallon product II g) crystalhzed from alcohol as rcclangular plates. 

m p 264 265 (Found: C. 7X.9; H. 4.6 Calc for CJ~,.O,. C 79 5; H. 4.6”” ) Its acxtyl Ilc) dcnva1lve. 

prcparal by hearing with Ac,O and pyndine crys~llizzd from alcohol as rhombi m.p. I83 184’. (Found: 

C. 76.1; H, 4.9. Gk. for CIIH,,O,: C. 767; H. 4.6x.) 

3-Acnox~Y2’.3’dihromo)-propy/~7 :X-hmzoxanrhonr (If) 

A soln of Br, (032 g) in CHCI, (I5 ml) was added IO a well stirred soln d 3-ace1oxyCallyl-7:8-bcnzox- 

anthonc (0 65 g) In CIICI, (40 ml) at room icmp Itvaporahon of the solvcni ylclded the dthromo compound 

(06 g) which was washed wi1h alcohol II crystalhzal from AcOH a colourlcss nccdlcs m p 215 (Found : 
C. 52 5; I!. 34 Calc for <‘zzH,,O,Rrz’ C. 52 I; H. 3 2^,) 

5’.Merhyl/uram[Z’: 3’.3:4]-7: X-benzo.xunrhonr (Ill) 

The above bromo compound 10 524 g 0001 mole1 ma soln of KOH (0 56 g 001 mole1 m alcohol (I2 ml) 

was rclluxcd for 2 hr. Af~cr cooling. 1he soln was diluted wtrh waicr and actdtficd with dll HCl and lcf~ 

overnigh The furano compound 1ha1 separated (0.25 g) was collcc~cd and crysrallucd from alcohol when 

II was ohramcd as rcciangular platcs. m p 206 20X’ (Found. C 79.7; H. 4.2 Calc for Cl,,H,,O,: C. 

X00. Il. 40”,) Typical IR bands Ih’u~ol) a1 1650. 1600. 1480. 1450. 1260. 1240. 1090. 1070. IWO. X99 and 

X2X cm- ’ 

3-.Hrfhoxy-5:bh~zoxcnrhonc (Ila) 

2-Chloro-&nc1hoxybotc acid (28 g). K,CO, (31 gL a-naphthd (43.2g). copper brona: (log). 

Cul Il,Og) and mrrobcnrme II lOgI wert surrcd a1 160’ for 6 hr. The mixture was cooled and worked up 

as In the case of la when the naphthyl phcnyl carboxylw acid was ob1amed as a colourlus sohd 

(b) ‘To a cooled soln of 1hc above acid (X gl in arxtyl chlonde (80 ml) was added cone HISO, (2 ml) and 

Ihc mlx1urc allowal IO s1and for I hr al room 1emp. Subscqueni workmg up of ihc product ylcldcd 3. 

mcthoxy-5:6-bcnzoxanihonc as a colourlcsx solid (4 8). I1 crystallized from akohd as rectangular plara. 

mp 161 162 (Found:C‘.780; H.46 Calc for C,~H,~O,. C 7X 3. tI.4.3”0) 

3-Hydroxy-5:6+enzox~rhone (Ilb) 

A soln d e-me1hoxy-5:6-bcnzoxan1honc (I.9 a) in dry benzene (I20 ml) was treatal with anhyd AU, 

(5 g) and 1he mIxlure rcfluxal for 2 hr. Subsaqucn~ working up gave 3-hydroxy-5: bbenzoxan1honc as a 

dark brown solid ( I.5 gL This crystalllnd from alcohol as fine oczdla. m.p. above 300’. (Found : C. 78.2 ; 
H.4.2 Cak foe C,:H,OO,: C 77.8; H, 3.R’/,.) 

3-Allyloxy-5 : 6-tUnzoxanfhont (Ilc) 

A soln d 3-hydroxy-5:6-bcnzoxanthonc (2& m dry acctonc (15Oml) containing allylbromidc (2g) 

was rcfluxcd with K,CO, (IO s) for 8 hr Evaporatum d the IilrcraJ soln gave 3-allyloxy-5 :6-bcnzoxanthonc 

(2 gl II crystallizzd from alcohol as rectangular pla1a m.p. 148-150”. (Found: C 78.8; H, 5.1. Gk. for 

&,,H,,O,: C. 79.4; H. 4.6%.) 

3-Hydrox~4-ol/yl-5:6-brruox~rhonr (Ild) 

The ally1 ether (2 3 g) when refluxcd for 2 hr wl1h freshly dls1lllal d~mcthylamlinc (IX ml) underwcni 

smooth Clalscn migrauon The mlgrarlon product (I ,X gl crysralhzcd from alcohol as pak yellow rectangular 

plarez. m p 2YS 2% (Found C, 7X 9: iI. 50 Calc. for C,,H,,O,: C 79.5; H. 4 6”, I Itr accryl denvauve 
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(Ile) crystalhzed from alcohol as rhombs. m.p. 177 178 (Found: C 76G; H. 4.8 cllc. for C&i,~O; 

C. 76.7; H. 4.6 “b.) 

3-Accrox~2’.3’dibromo)-popyl-5:bbnroxonrhonr (110 
A xoh of Br, (064 e) in CHCl, (25 mI) wax added toa weIl SW& soh d3-rcctoxy4rllyl-5:6benzom- 

rhone (I 3 g) m CHCl, (75 ml) at room temp. The producr was workal up BP usual IO yreld the dibromo 

compound. II crystalluai from AcOLt a colourlcs long needles. m.p 204” (Found: C. 52.3. H. 3.4. 

Calc for CzaH,,O,Br, : C. 52.2. H. 3-2 “W) 

5’-Me1hylfuroM(2’: 3’.3 :4]-5: 6-6cnzoxonrhone (IV) 
3-Aoctoxy~2’.3’-dibromo~propyl-5:6-bcnzoxanthone (I g Oooz mole) m a soln d KOH (I.IZg. 

002 mole) in alcohol (18 ml) wax rcfluxcd for 2 hr. Afra coohng rhc reaction product WOI worked up as 

usual IO gcr the furano compound (0.4 g) II crystalhzad from alcohol as colourlcss tmy needles m.p. 

264-266’ (Found: C. 79.4. H. 4.1 Calc for Cl,,H,,O; C 800; H. 4a”b.j Typical IR bands (Nu@l at 

1650. 1478. 1260. 1218. 1100. 940 and 83Ocm .’ 
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