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Abstract: Reaction of 2-bromomethyl-I-(2’-tetrahydropyranyloxy) benzene 3a with tetrachlorocate- 
chol(TCC) in acetone in presence of anhydrous K&O3 resulted in the formation of diastereomeric 
products to 
benzofuranl 

which cis & tram+ 6-chlor~~hydroxy-&(2-oxopropyl)spiro[9&benzo[a]xanthen- 9,2’(I’H) 
-7(8H)-one 

eaj. Similk reaction o ! 
7a & 8a) structures were assigned, along with tetrachlorocatechol ethers (Sa & 
3a with tetrabromocatechol(TBC) g ave the expected monobromo compounds 

7d & 8d along with the ethers 5d & 6d. When the reaction was repeated with substrates 3b-c with 
TCC/TBC in ketonic solvents(acetone/methyl ethyl ketone), the corresponding compounds Sb-c to 
8b-c, 5e-f to G-f, 7e-g & &e-h were obtained. A suitable explanation has been given for the formation 
of acetonyl compound 6 in this reaction. 

Introduction 

We have recently shown lS3 that the pyranyl ether of I-bromomethyl-2-naphthol reacts with tetra- 

chlorocatechol(TCC) in acetone in the presence of anhydrous K&O3 to give novel diastereomeric poly- 

cyclic aromatic compounds 1 in addition to 1,2-naphthoquinone-1-methide dimers resulting from the 

base catalysed cleavage of the bromo pyranyl ether. A suitable mechanism has also been proposed for 

the formation of 1. 

A variety of reactions like pyrolysis of o-(methoxymethyl)- or, o(hydroxymethy1) phenols$q’b one- 

electron oxidation of * substituted phenols, ” desilylation of disilylated o-hydroxybenzyl alcohols,4d de- 

thioalkylation of o-[l-(alkylthio)alkyl] phenols in presence of AgsO, 4e etc. generate the equinone methide 

4a. Generally, these methods, except the one involving oxidation of e-substituted phenols, need relatively 

high temperature. If the pyranyl ether of 2-bromomethyl phenol 3a could undergo base catalysed cleav- 

age to give equinone methide 4a similar to the one reported in the case of l-bromomethyl-P-naphthol 

THP ether, this would be a convenient method. With this in view, the preparation and reactions of THP 

ether of 2-bromomethyl phenol have been studied. 
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Results and Discussion 

The THP ether 2a was prepared by the reaction of o-cresol with dihydropyran in dry CHrClr in 

presence of catalytic amounts of pyridinium-ptoluene sulfonate(PPTS). The compound obtained by 

refhrxing a CC& solution of 2a with N-bromosuccinimide (NBS) in the presence of benzoyl peroxide 

Za: R=H 3a: R=H La: R=H 

2b: R=CI 3b: R=CI Lb: R = Cl 

2c: R=8r 3c: R=Br AC: R = Br 

showed the presence of a singlet at 6 4.50 (2H), in addition to the characteristic broad triplet at 6 5.45 

(1H) of pyranyl ether, thus confirming the formation of bromo compound 3a. Attempts to isolate the 

bromo compound 3a were unsuccessful, as it started decomposing with removal of solvent. Hence, a 

concentrated solution’ of the reaction mixture in CC14 was used in subsequent reactions. 

A concentrated solution of bromide &I in CCL was diluted with dry acetone (25 ml) and added 

to a refluxing solution of dry acetone containing TCC and KrCOs over a period of 4 hrs in dark and 

further refluxed for 24 hrs. The neutral material obtained after the work up, was subjected to column 

chromatography over basic alumina6 followed by preparative TLC when four pure compounds designated 

A, B, C and D could be isolated. 

The less polar compound A [C 3. 3. , s s H Cl 0 ] h owed the following signals in its ‘H NMR (90 MHz) : 

1.3-1.9 (6H, m), 3.4-3.9 (2H, m), 5.25 (2H, s), 5.45 (lH, br. s) and 6.8-7.6 (4H, m). The mass spectrum 

did not show the molecular ion, but the presence of four chlorine atoms was evident from the fragment 

ions at m/z 246, 248 and 250 in the ratio 3:4:2. On the basis of spectral data and fragment ions formed, 

the symmetrical structure 5a was assigned to compound A. Compound B, analysing for CrIHzoCl~Os 

[m/e 492 (M+,“5Cl)] exhibited a saturated carbonyl frequency (1720 cm-‘) in the IR spectrum. The 

presence of an acetonyl side chain was evident by the signals at 2.2 (3H, s) and 4.6 (2H, s) in its ‘H 

NMR (90 MHz) spectrum. In addition, it showed the presence of the characteristic one proton broad 

triplet at 6 5.45 of the pyranyl moiety. The appearance of mass spectral fragments at m/z 408 (loss of 

dihydropyran) and m/z 302 (corresponding to acetonyl tetrachlorocatechol moiety) further corroborated 

the above findings. Thus, a tentative structure 6a could be assigned to compound B. 

The isomeric compounds C & D [ m/e 408 (M +. 35Cl; Cr3H1rC10s] showed the presence of a hydroxy 

(+3400 cm-’ ) and two carbonyl (4 1700 & 1670 cm-‘) groups. In the ‘H NMR spectrum(270 MHz) 

compound C showed the following signals : 2.33 (3H, s), 2.71 (2H, AB,, J = 14.9 HZ & AVAB = 121.9 

Hz), 3.31 (2H, AB,, J = 15.5 Hz & Au AB = 74.5 Hz), 6.64 (IH, broad singlet, DrO exchangeable), 
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and 6.93-7.48 (9H, m). Compound D also showed similar signals at 2.22 (3H, s), 3.00 (2H, AB,, J = 

14.8 Hz & AY,,~ = 144.6 Hz), 3.39 (2H, AB,, J = 15.8 Hz & AuAB = 196.1 Hz), 4.73 (lH, s, DzO 

exchangeable) and 6.98-7.49 (9H, m). Based on the above spectral data and in analogy with the earlier 

reported results’, structure-s 7a & 8a were assigned to compounds C & D respectively. Formation of 

compounds 7a & 8a clearly indicated the generation of o-quinone methide 4a fr..m THP ether under mild 

basic conditions. However, the trimer of equinone methide could not be isolated. Reaction of 3a with 

tetrahromocatechol (TBC) in acetone under similar conditions resulted in the formation of compounds 

Sd- 8d with spectral characteristics comparable to those of Sa-8a respectively. When the above reaction 

was carried out without excluding light the same compounds 5a to 8a were isolated; however, the yield 

of 6a increased to some extent. 

Sa: R=Ji, Rl=-TFIP, X%1 6a: R=H, Rl =-TRP, X=cl 

5b: R=X==Cl, Rl=-TFIP 6b: R=X=Cl, R 1=-TRP 

SC: R=Br, Rl=-TRP, X=Cl 6c: R=Rr, RI=-TRP, X=Cl 

5d: R=E, Rl =-TRP, X=Br 6d: R=E, Rl =-TRP, X=Br 

Se: R-1, Rl=-TRP, X=Br 6e: R=Cl, Rl=-TRP, X=Br 

5f: R=X=Br, Rl=-TRP 6f: R=X=Br, Rl=-TRP 

In order to see the generality, the reaction was carried out with substrates 3b and 3c. The required 

THP ethers 2b & 2c respectively were prepared from I-chloro- and 4-brome o-cresol following the 

procedure mentioned earlier. Reactions of bromides 3b and 3c, prepared from 2b and 2c by NBS 

reaction, with TCC/TBC in ketonic solvents (acetone/methyl ethyl ketone) in presence of anhydrous 

K&OS resulted in the formation of compounds 5b-c to 8b-c, Se-f to 6e-f, 7e-g and 8e-h. 

The mechnism of formation of compounds 7 and 8 should be similar to the one postulated earlier’ for 

the formation of 1. Formation of ethers 5 & 6 could be visualised as in Scheme-l. Nucleophilic attack 

of TCC/TBC on the bromide 3a results in the formation of 9. This could either give Sa by replacing 

bromide in 3a or form 6a by displacing bromide of o-bromo acetone which could be generated by the 

excess NBS5 carried over into the reaction mixture containing acetone. a-Bromination of ketones with 

NBS’ ’ IS m fact well documented in literature ‘I. In order to get some evidence, the following experiments 
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General Procedure: A solution of bromide 3 in Ccl, (20 ml), prepared from pyrany1 ether 2 after dilu- 
tion with ketonic solvent (25 ml), was added to a vigorously stirred refluxing solution of TCC or TBC in 
ketonic solvent (150 ml) containing anhydrous K&03 over a 
ture was further reih~xed for 24 hrs, cooled, K&O3 filtered o P 

eriod of 4 hrs in dark. The reaction mix- 
and washed with ether. After the removal 

of solvent, the residue was taken in ether (150 ml) and washed successively with water (4 x 50 ml), 10% 
a+NaOH (4 x 50 ml), water (4 x 50 ml) and dried. Ether was removed and the residue chromatographed. 

a. Reaction of 3a with TCC’in acetone : The product obtained by reactidh of 3a, prepared from 2a 
3.2 gm, 0.0166 mole), with TCC (4.08 gm, 0.0166 mole) and K&03 (3.2 gm, 0.0232 mole) in acetone 
150 ml) was chromatographed. 

Anal. Calcd. for Cz1Hso 

The material obtained by further elution with CHCls and CHCla-EtOAc (1:l) was separated into 
two compounds by repeated PTLC (CHCls). The less polar compound was shown to be cis-6-chloro-8- 
hydroxy-8-(2- oxopropyl)spiro[9H-bnzo[a]xanthen-9,2’(l’~~nzofuran]- 7(8H)-one 7a (352 mg; 10.3%): 
m.p. 214“C (CHCls-hexane); MS : m/e 408 (M+); Anal. calcd. for CS~H~TC~O~ : C, 67.64; H, 4.16. 
Found: C, 67.54; H, 4.15%. The more polar compound was identified as transb-chlorc+& hydroxy-8- 
(2- oxopropyl)splro[9H-benzo[a]xanthen-9,2’(lyH)benzofuran]- 7(8H)-one 8a (436 mg; 12.8%): m.p.252”C 
(CHCI,); MS : m/e 408 (M+); Anal. calcd. for C&11~C105 : C, 67.64 ; H, 4.16. Found : C, 67.34; H, 
4.14%. 

b. Reaction of 3b with TCC in acetone : The product obtained by the reaction of 3b, prepared 
from 2b (3.2 gm; 0.0141 mole), with TCC (3.46 gm, 0.0141 mole) and KzCOJ (2.72 gm; 0.0197 mole) 
in acetone (150 ml) was chromatographed. 

and 1600; ‘H NMR (90 MHz, CDCla): 1.44-1.84 (6H, m), 3.25- 3.72 (2H, m), 5.09 (2H, s), 5.32 (lH, br. 
t), 6.96-7.24 (2H, m) and 7.41 (lH, d, J = 1.8 Hz); 

, 4.03. Found: C, 52.03; 
benzyloxyl-2-(2- oxopropyloxy)-3,4,5,6- tetra- 

72°C (chloroform- hexane); IR (nujol): 2599 and 1716; 
‘H NMR (90 MHz, CD&): 1.45-1.88(6H, m), 2.24 (3H, s), 3.40-3.76 (2H, m), 4.58 (2H, s), 5.12 

lH, br. t), 7.00- 7.31 (2H, m) and 7.46 (lH, d, J = 1.8 Hz); 13C NMR(22.49 MHz, 
t), 25.12(q), 26.45(t), 30.32(t), 62.16(t), 70.78(t), 77.31(t), 96.76(d), 115.89(d), , 

128.18(s), 128.94(s), 129.38(d). 148.40(s), 148.62(s), 153.26(s) and 293.01(s); M : 
m/e 526(M+); Anal. Calcd. for C&HlsOSCIS: C, 47.90; H, 3.61. Found: C, 47.45; H, 3.51%. 

The material obtained by further elution with CHCIJ and CHCl,-ethyl acetate (l:l) was separated 
into two compounds by repeated PTLC (CHCIS). The first compound was identified as c&-2,6,6’- 
trichloro-8- hydroxy-8-(2- oxopropyl)spiro[9H-benzo(a]xanthen-9,2’( l’tl)benzofuran]- 7(8H)-one 7b (308 
mg; 9.1% 
H, 3.15. J 

: m.p. 255°C (CHCIJ-hexane), MS : m/e 476 (M+); Anal. calcd. for C&11&1305 : C, 57.98; 
ound: C, 57.83; H, 3.11%. The second compound was characterised as twzns-2,6,6’-trichlore8- 

hydroxy-8- (2-oxopropyl)spiro[9H-benzo[a]xanthen-9,2’( l’tl)benzofuran]- 7(8H)-one 8b (398 mg; 11.8%): 
m.p. 198°C (CHClahexane); MS : m/e 476 (M+); Anal. calcd. for C&11&1305 : C, 57.98; H, 3.15. 
Found: C, 57.66; H, 3.14%. 
c. Reaction of 3c with TCC in acetone : The product obtained by the reaction of 3c prepared 
from 2c (3.2 gm; 0.0118 mole), with TCC (2.90 gm, 0.0118 mole) and K&JO3 (2.28 gm; 0.0165 mole) in 
acetone (150 ml) was chromatographed. 
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The material obtained by elution with CHCls-hexane (1:l) was separated b PTLC (CHCls-hexane 
3:2) and characterised as 1,2-di[5-bromo- 2-(2’-tetrahydropyranyloxy)benzyloxy -3,4,5,6-tetrachlorobenz- J 
ene 5c (305 mg; 6.61 %): m.p.88”C (chloroform-bexane); IR (nujol): 1618, 1600; ‘H NMR (90 MHz, 
CDCls): 1.45-1.92(6H, m), 3.44-3.72(2H, m), 5.11(2H, s), 533(1H, br. t), 6.98(1H, d, J = 8.8 Hz), 
7.34(18, dd, J = 1.8 & 8.7 Hz) and 7.58 (lH, d, J = 2.2 Hz); 13C NMR (22.49 MHz, CDC13): 18.71 
25.23(t), 30.32(t), 62.05(t), 70.34(t), 
131.81(d), 132.14(d), 

96.54(d , 113.79(s), 116.11 d), 
I s), _l53.48(s); Ana. Calcd. for CmHzs L 

127.61 s), 
1,BrsOs: h 

128.05(s), 
, 46.03; H, 3.58. Foun 

C, 45.81; H, 3.67%, 5-bromo-2-(2’-tetrahydropyranyloxy)benzyl~y]-2’(2-oxopropyloxy)-3,4,5,6- 
tetrachlorobenzene 6c (165 mg; 2.45%): m.p. 97°C (chloroform- hexane); IR(nujo1 : 

H’ 
1600, 1718; ‘H 

NMR(90 MHz, CDC13): 1.45- 1.92(6H, m), 2.23(3H, s), 3.42-3.82(2H, m), 4.58(2 , s), 5.12(28, s), 

The material obtained by further elution with CHCls and CHCls-EtOAc (1:l) was separated into 
two compounds by repeated PTLC(CHC13). These were characterised as c&2,6 -drbromo-6-chloro-8- 
hydroxy-8-(2-oxopropyl) spiro[9~benzo[a]xanthen-9,2’(l’~benzofuran]-7(8~-one 7~ (314 mg; 9.4%): 
m.p. 263°C (CHCls-hexane); MS : m/e 564 (M+); Anal. calcd. for C&HrsClBrrOs : C, 48.93. H, 
2.65. Found: C, 48.63; H, 2.62%, and tmns 2,6’-dibromo-6-chloro-8-hydroxy-8-(2-oxo ro 

QS 
1)spiro t 96 

benzo[a]xanthen- 9,2’(1’H)benzofuran]-7(8H)- one 8c (388 mg; 11.6%): m.p. 201°C C Is- hexane); 
MS: m/e 564 (M+); Anal. calcd. for CzsHr&lBrrOs : C, 48.93; H, 2.65. Found. C, 48.45; H, 2.61%. 

d. Reaction of 3a with TBC in acetone : The product obtained by the reaction of bromide 3a 
pre ared from 2a (3.2 gm; 0.0166 mole), with TBC (7.00 gm; 0.0166 mole) and KzCOs (3.2 gm; 0.0232 
mo e) in dry acetone (150 ml) was chromatograpbed. P 

The material obtained by elution with CHC13-hexane (1:l) was separated into two compounds b 
PTLC (CHCls-hexane 32). These were characterised as 1,2-di(2-(2’-tetrahydropyranyioxy)-benzyloxy - r 
3,4,5,6-tetrabromobenzene 5d (317 mg; 4.76 %): m.p. 121°C (h 
NMR (90 MHz, CDC13 
7.52 (4H, m); Anal. J 

exane); IR(nujol): 1617 and 1600; ‘H 
: 1.43-1.84 (6H, m), 3.40-3.82 (2H, m), 5.21 2H, s), 5.38 (lH, br. t) and 6.84- 
alcd. for C~HmOsBr,: C, 44.88; H, 3.74. k ound: C, 44.49; H, 3.63 %, and 

l-[2-(2’- tetrahydropyranyloxy) benzyloxy]-2-(2-oxopropylo~)-3,4,5,6-tebenzene Bd (158 mg; 
1.42%): m.p. 77°C IR (nujol): l600 and 1715; ‘H NMR 90 MHz, CDClz): 1.56-1.87 

m), 4.56 (2H, s), 5.33 (2H, s), 5.39 (1 h br. 
37.72; H, 2.99. Found: C, 37.31; H, 3.il %. 

t) and 6.81-7.56 (4H, 

The material obtained by further elution with CHCls and CHCls-EtOAc (1:l) was separated into 
two compounds by repeated PTLC (CHC13). The less 
hydroxy-8-(2- oxopropyl)spiro (9H-benzo[a]xanthen-9,2’ P 

olar compound was shown to be cis-6-bromo-8 
l’H)benzofuran]-7(8ff)-one 7d (376 mg; 10.0%): 

m.p. 224°C (CHCls-hexane); MS: m/e 452 (M+), Anal. Calcd. for CzsHirBrOs: C, 61.05; H, 3.76. Found: 
C, 60.61; H, 3.74%. The more polar compound was character&d as tmns-6-bromo-8-hydroxy-8-(2- 
oxopropyl)spiro[9Kbenzo[a] xanthen-9,2’- (1’H)b enzofuranl-7(8ff)-one 8d(423 mg; 11.2%): m.p. 206°C 
~~Cl&exane); MS: m/e 452 (M+), Anal. Calcd. for CzzHirBrOs: C, 61.05; H, 3.76. Found: C, 60.66; 

,. 0. 

e. Reaction of 3b with TBC in acetone : The product obtained by the reaction of bromide 3b, 
prepared from 2b (3.2 gm; 0.0141 mole), with TBC (5.97 gm; 0.0141 mole) and K&JO3 (2.72 gm, 0.0141 
mole) in acetone (150 ml) was chromatographed. 

and 1600; ‘H NMR (90 MHz, CDCls): 1.45-1.84 (6H, m), 3.44-3.76 (2H, m), 5.12 (2H, s), 5.34 (lH, 
br. t), 6.97-7.26 (2H, m) and 7.48 (lH, d, J = 1.7 Hz): Anal. Calcd. for C~HzsO&lzBr,: C, 41.37; 
H, 3.21. Found: C, 41.02; H, 3.29 %. and l-[5-chloro-2-(2’-tetrahydropyranyloxy 
oxopropyloxy)-3,4,5,6_tetrabromobenzene 6e (174 mg; 1.76 %): m.p. 98°C (CHC13- b 

benzyloxyl- 2- (2- 
exane); IR (nujol): 

1600 and 1715; ‘H NMR (90 MHz, CDC13): 1.50- 1.85 (6H, m), 2.25 (3H, s), 3.44-3.80 (2H, m), 4.60 (2H, 
s , 5.12 (2H, s), 5.38 (lH, br. t), 7.03-7.32 (2H, m) and 7.52 (lH, d, J= 
J DCl3): 18.71(t), 25.01(q), 26.45(t), 30.21(t), 62.05(t), 70.56(t), 76.97(t), 
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122.19(s), 124.18(s), 124.40(s), 126.39(s), 126.73(s), 129.05(d), 129.27(d), 149.5f$$ 150.05(s), 152-93(s) 
;\X$.$s); MS: m/e 702 (M+); Anal. Calcd. for C?1Hls0sClB r4: C, 35.89; H, 2.70. Found: C, 35.53; 

3. - 

The mate&I obtained by further elution with CHCls and CHCls-EtOAc (1:l) was separated into two 
compounds by PTLC (CHCls). These were characterised as c&2,6’-dichlom6-bromo-&hydroxy-8(2- 
oxopropyl)spiro [9sbe~[a]xanthen-9,2’(l’H)benzofuranl-7(8H)-one 7e (323 mg; 8.8%): m.p. 248°C 

& 
CHCls-hexane); MS: m e 520*&f+ 
, 52.73; H, 2.85%, an d d 

, Anal. Calcd. for C~sH&l~BrOs: C; 53.07; H, 2.88. Found: 
tra~2,6’- ichloro-6- bromo-& hydroxy-& (2-oxopropyl 

xanthen-9, 2’- (I’H) benzofuranl-7(8H)-one Se (414 mg; 11.2%): m.p.22O”C (C h b 
spin, SH-benw [a] 
CIs); S: m/e 520 

(W), Anal. Calcd. for C&I&l~BrOs: C, 53.07; H, 2.88. Found : C, 52.86; H, 2.86%. 

f. Reaction of 3c with TBC in acetone : The product obtained b the r&&ion of bromide 3c, 
prepared from 2c (3.2 gm; 0.0118 mole), with TBC (5.0 gm; 0.0118 mole 
mole) in acetone (150 ml) was chromatographed. 

3 and K&Os (2.28 gm; 0.0165 

The material obtained by elution with CHC&hexane (1:1) was separated into two compounds by 
PTLC dropyra- 
nyloxy) 6, 

CHClshexane 3:2). The leas polar one was character&d as 1,2-di(5-bromo-2- 
nzyloxy]-3,4,5,6_tetrabromobenzene 6f (290 mg; 5.13 %): m.p. 67°C ; IR (nu- 

jol): 1617 and 1600; ‘H NMR ( 90 MHz, CDCls : 
5.34 (lH, br. t), 6.94-7.41 (2H, m) and 7.61 (1 I! 

1.42-1.88 (6H, m , 3.40- 3.82 (2H, m), 5.11 2H, s , 
, d, J = 1.8 Hz); A nal. Calcd. for CmHaOs B 2 rs: 

37.57; H, 2.92. Found: C, 37.19; H,’ 2.96 %. The more polar one was identified as l-[5-bromo-2-(2’1 
tetrahydropyranyloxy)b~zy~~]-2-(2-propy~xy)-3,4,5,6tetrab~moben~e 6f (160 mg; 1.81 %): m.p. 

(nujol): 1599 and 1715; ‘H NMR 
4.56 (2H, s), 5.10 (2H, s), 5.38 
33.78; H, 2.54. Found: C, 34.01; 

The material obtained by further elution with CHCls and CHCls-EtOAc (1:l) was separated into 
tm, compounds by PTLC (CHCls). The first compound was characterised as cis2,6,6’-tribrom&- 
hydroxy-8-(2-oxopropyl)spiro [9fibenw[a]xanthen-9,2’(l’II) benzofuranl-7(8H)-one 7f (394 mg; 10.9%): 
m.p.238°C(CHC&hexane); MS: m/e 608(M+), Anal. Calcd. for C&I~sBrsOs: C, 45.39; H, 2.46. 
Found: C, 44.99, H, 2.47%. The second compound was identified as -tnans2,6,6’-tribromo&hydroxy- 
8(2-oxopropyl)spiro[9Bbmzo[a]xanthen-9,2’(l’H)benzofuran]-7(8H)-one 8f (412 mg; 11.4%): m.p.219OC 
(CHCkhexane ; MS: m/e 608 (M+), Anal. Calcd. for C&I1sBrsOa: C, 45.39; H, 2.46. Found : C, 
45.29; H, 2.43 4k . 

g. Reaction of 3c with TCC in methyl ethyl ketone : The product obtained by reaction of 3c, 
prepared from 2c’O (3.2 

R” 
; 

0.0165 mole) in methyl et 
0.0118 mole), with TCC (2.90 gm; 0.0118 mole) and KICOs (2.28 gm; 

yl ketone (150 ml) was chromatographed. 

Elution with chloroform-hexane (1:l) gave 5c (293 mg, 6.34 %a). Further elution with CHCls- 
EtOAc 
Pg;_;C( b 

1:l) gave a mixture of three compounds, which were separated into two fractions by repeated 
HCU F rat ion i was character&d as cis2,6’-dibromo-6-chloro-8-hydroxy-8-(2-oxobutyl)spiro t , ( ) 

enw[a]xanthen-9,2 (1 H)benwfuran]-7(8H)-one 7g (245 mg; 7.2%): m.p. 258°C (CHCls-hexane); 
MS : m/e 578 (M+); Anal. calcd. for Cz4HlrClBr~Os : C, 49.82; H, 2.94. Found: C, 49.49; H, 2.91%_ 

Fraction(ii) was further separated into two compounds by repeated PTLC (CHCls-hexane, 9:l 
One of them WM identified as tmn+2,6’-dibromo-6- chlorc&hydroxy-8-( I/?-methyl-2-oxopropyl)spiro 9 B 

. 
- 

benw[a]xanthen-99’ (I’&benzofuranl-7(8If)-one 8g (70 mg; 2.05%): m.p.213°C(CHCls-hexane); c S: 
m/e 578 (M+); Anal. calcd. for Cz4H&lBr205 : C, 49.82; H, 2.94. Found: C, 49.39; H, 2.91%. 
The other compound was identified as trans-2,6’-dibromo-6- 
benw[a]xanthen-9,2’(l’Qbe 

chlor&-hydroxy& 2_oxobutyl)spiro[9& 
nzofuranl-7(8H)-one 8h (342 mg; 10.02%): m.p. 228” & (CHCl& MS : m/e 

578 (M+); Anal. calcd. for C~4HI&IBrZOS : C, 49.82; H, 2.94. Found: C, 49.77; H, 2.94%. 

Reaction of 3a with TCC/acetone/K&03 

Reaction of a?, prepared from 2a (3.2 gm) as before, with TCC (4.08 gm)/K&Os 
(150 ml) was carried out in day light. The reaction mixture was worked up as before & 

3.2 gm) in acetone 
purified( PTLC) 

to give Sa (484 mg; 9.3%), 6a (265 mg, 3.2%), 7a (55 mg; 1.6%) and 8a (72 mg; 2.1%). 
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Reaction of 8b with TCC/acetone/K&Os 

wm carried out as before for 3 hrs. The excess NBS 
a concentrated solution of 3b 

reaction was carried out for 24 hrs. 

ii) To a concentrated solution of Sb, prepamd from lb(3.2 gm) and NBS 2.74 gm) as before NBS (0.3 
equivalent) was added and the resulting mixture wss treated with TC C! (4.08 $n)/KsCOs(3.2 gmr in 
acetone(l50 ml) and the reaction was continued for 24 hrs. Chromatography of t e product gave Sb 315 
mg; 6.42%), 6b(237 mg; 3.18%), 78(275 mg; 8.19%) and Sb(354 mg; 10.54%). 
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