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ANTHOCYANIDINS AND RELATED COMPOUNDS-VIII 

CONDENSATION REACTIONS OF FLAVYLIUM SALTS WITH 

5,5-DIMETHYL-1,3-CYCLOHEXANEDIONE IN ACID SOLUTIONS 

L. JURD 
Western Regional Research Laboratory,* Albany, California 

(Receiued 29 April 1965; in revisedform 14 June 1965) 

Abslmct-4’-Hydroxyflavylium salts, unsubstituted at position 3, react with 5,5dimethyl-1,3- 
cyclohcxancdiona in acid solutions to yield para-hydroxyphenacyl-S-keto-tetrahydroxa 
derivatives, e.g., Va, isomeric with the flavan derivatives, e.g., Ila, formed at pH 5.8. These fiavans 
isotize to the tetrahydroxantbenes in both acid and alkaline media. 

7-Hydroxy- and 3-metbyl4’-hydroxyflavylium salts yield flavan derivatives, q. II&I, IId, when 
condensed either in acid solutions or at pH 5-8. Isomerktion of these flavans to corresponding 
tetrahydroxanthenes has not been detected. 

IN THE preceding paper’ it has been reported that 5,5-dimethyl-1,3-cyclohexanedione 
(I) reacts with flavylium salts at pH 5.8 to form structurally similar flavan derivatives 
of types II and III. In acid solutions, however, 4’-hydroxyftavylium salts, unsub- 
stituted at position 3, undergo a unique condensation with I to yield novel para- 
hydroxyphenacyl-5-ketotetrahydroxanthene derivatives, which are isomeric with the 

Hr. R = OH, RI = R. = R, = H 
Ilb, R = OCOC,H,, R, = RI = R, = H 
Ilc. R = OH, RI = OMc, RI = R, - H 
Ild. RI = OH, R = R, = R, = H 
lle. R = OH, RI = OMe, R, = RI = H 

corresponding flavans obtained at pH 5.8. 

Illr, R = R, = H 
Illb, R = H, RI = OMe 

‘I-Hydroxy- and 3-methyl-4’-hydroxy- 
flavylium salts, on the other hand form flavan derivatives under both conditions. 

Thus, 4’-hydroxyfIavylium chloride reacts with I in aqueous acetic acid-hydro- 
chloric acid solutions to yield (73 “A) a colorless compound, t&H,O,, m.p. 207”, which 
is isomeric with the phenolic flavan IIa (m-p. 249”) previously obtained at pH 5.8. 

l A laboratory of the Western Utilization Research and Developmnt Division, Agricultural 
Research Service, U.S. Department of Agriculture. 

l L. Jurd and B. J. Bergot, Tctralre&on 21, 3697 (1%5). 
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Condensation in aqueous acetic acid solutions, without hydrochloric acid, yields 
both the flavan ITa (57%) and the isomer (28%). 

Like IIa, the isomer, m.p. 207”, does not form colored complexes with ferric 
salts, and it yields an alkali-insolubIe monomethyl and monoacetyl derivative when 
methylated and acetylated respectively. In ethanol it has A,,, 281 rnp (log c 4.36). 
On addition of sodium ethylate the spectrum undergoes an immediate, pronounced 
bathochromic shift of 51 rnp to give A,,, 332 m,u (Fig. 1). These spectral properties 
differ markedly from those of the flavan Ha (Fig. 2) and, in addition, indicate the 
presence of a para-hydroxyphenacyl grouping in this new compound. In support of 
this interpretation, the spectra of para-hydroxyacetophenone (lmSx 278 mr) and of 
the dihydrochalcone TV (&,, 279 rn# undergo similar 50 rnp bathochromic shifts 
in alkali to give i.,,, 328 and 329 rnp respectively. Furthermore, whereas the IR 

spectrum of IIa in chloroform has a single “carbonyl” band at 6.15 rnp, arising from 

0 

II 
the -0-ES-C- grouping of the cyclohexenone portion of the molecule, the 
isomer has two “carbonyl” bands, at 6.01 and 6.15 mp. The a&unsaturated carbonyl 
group is relatively unreactive and IIa does not form an oxime when warmed with 
hydroxylamine hydrochloride and sodium acetate. Under the same conditions, 
however, the isomer forms a mono-oxime, whose ilmsx in alcohol (263 rnp) shifts to 
288 m,u in alkali. The 1 max of the oxime of para-hydroxyacetophenone shifts similarly 
from 259 rnp in alcohol to 288 rnp in alkali. On the basis of these observations the 
product, mp. 207”, is formulated as 5-keto-7,7dimethyl-9-(4hydroxyphenacyl)- 
5,6,7,8_tetrahydroxanthene (Va). As indicated in Fig. 4, the NMR spectrum of the 
methyl derivative (Vb) of this compound is in full accord with the proposed structure. 
The two proton absorption centered at 6.757, appearing as the AB part of ABX 
system, is apparently due to the C,’ methylene group. The proton at C, showed a 
multiplet at 5.57. 

ris -iMe 
Va, R = R, = RI = H 
Vb, R = Ma, R, = R, = H 
Vc, R = COC,H,, R, = R, = H 
Vd, RI = OMc,R=R,=H 
Vs. RP = OMc, R = R, = H 

* Unpublished observations. 
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Warmed briefly in glacial acetic acid-hydrochloric acid solutions, the flavan (Ha) 
rearranges readily to the isomer Va. Since flav-2enes easily hydrolyse to dihydrc+ 
chalconesS in acid solutions, this rearrangement, as well as the direct condensation in 
acid solutions, must involve initial formation of the substituted flav-2-ene (VI) 
hydrolysis to the intermediate dihydrochalcone (VII) and subsequent ring closure to 
Va: 

Qy--iJ-QOH t”YYo 

hz( Me 

PH 56 
e lx0 
VI-l< I 

-PO 

As in the case of 4’-hydroxyflavylium chloride, 8-methoxy-4’-hydroxyllavylium 
chloride condenses with I in acid solutions to form the xanthene (Vd) corresponding 
to the flavan (11~) formed at pH 5.8. 3’-Methoxyd’-hydroxyflavylium chloride also 
reacts smoothly with I in acid solutions to form the xanthene derivative (Ve), Lx 
280 rnp (log E 4.27) in ethanol and izmu 352 rnp (log E 4.39) in alcoholic sodium 
ethylate. This flavylium salt, however differs from the 4’-hydroxy- and Smethoxy- 
4’-hydroxyflavylium salts in that condensation with 1 at pH 5.8 yields both the 
xanthene (Va) and the isomeric flavan (Ire) Rmsx 271 rnp (log E 3.98) in ethanol, 
a msx 289 rnp (log Q 451) in alcoholic sodium ethylate. 

Unlike the above flavylium salts, 3-methyW-hydroxy-, 3-methyl-8-methoxy-4’- 
hydroxy-, and 7-hydroxyflavylium salts react with 1 in acid solutions to form flavan 
derivatives, identical with those obtained by condensation at pH 5.8, viz., IIIa, 
IIIb, and IId respectively. Thus, although the formation of undetected xanthene 
derivatives in small quantities cannot be categorically excluded in these latter reactions, 

a J. W. Gramshaw, A. W. Johnson and T. J. King, J. Chem. Sot. 4040 (1958). 
b 3-Methoxy_4_hydroxyacetophenone, 1,, 275 v (ethanol), undergoes a virtually identical 

bathochromic shift of 70 rnp to give Lx 345 mu in sodium ethylate. 
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it is evident that the presence of a 3-methyl group or the absence of a 4’-hydroxyl 
largely, if not completely, inhibits acid isomerization of these flavans. 

E’ects of alkali on phenolicfluvan deritiatioes. The W spectra of phenolic flavans 
of both types II and III in neufruf solutions, e.g., alcohol, are virtually identical, 
having a Amsr at 265-270 m,u and 225 rnp. The methyl and acctyl derivatives of 
these flavans also have similar spectra (I .max at 266266 rnp) and the spectra of the 
methyl ethers are unaffected by alkali. In the presence of alkali, however, the UV 
spectra of the phenolic flavans IIa, IIc and IIe undergo characteristic changes, which 
distinctly differ from those of the flavans, e.g., IIIa, derived from 3-methyM’- 
hydroxyflavylium salts. Thus, in alcohol IIIa (isomer m.p. 254’) has ima, 270, 
226 rnp (log E 4.03, 4.35). On addition of sodium ethylate the spectrum undergoes 
a bathochromic shift to give a shoulder at 278 rnp and a strong peak at 250 rnp 
(log l 4.42). The stereoisomer (IIIa, m.p. 224”) undergoes similar changes and, on 
long standing, these alkali spectra are unchanged (Fig. 3). The bathochromic shift 
observed with IIIa indicates that in this case alkali merely ionizes the 4’ phenolic 
hydroxyl group with the formation of the stable phenoxide ion VIIIa. The phenolic 
flavan (IIa) has iZmax 268, 226 rnp (log E 4.03, 4.37) in alcohol. Addition of sodium 

0 / lo- 
Cl - v R 

0 

O \ 

x 
Mt Me 

VIII a, R = Me 
VIII b, R = H 

ethylate results in an init& bathochromic shift simiIar to the above to give a shoulder 
at 278 rnp and a peak at 251 rnp. In 5 min, however, the alkali spectrum undergoes a 
pronounced change to give &SX 286 mp (log c 4.43) (Fig. 2). No further change 
occurs on standing for 24 hr. These spectral changes suggest that, whereas the 3- 
methyl phenoxide ion (VIIIa) is stable in alkaline solutions, the ion VIIIb is highly 
unstable and ring opens to the ionized enol (IXa). In support of this interpretation, 

IXr,R=O’ 
IX b, R = OCOC,H, 

IIa, dissolved in cold aqueous ethanolic sodium hydroxide and treated immediately 
with benzoyl chloride, forms a monobenzoate (IIb; m.p. 157”), identical with that 
prepared by benzoylation of IIa under mild conditions in pyridine. When a solution 
of IIa in cold aqueous ethanolic sodium hydroxide is allowed to stand for 15 min 
before addition of benzoyl chloride, however, a crystalline dibenzoate, m.p. 167-168”, 
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presumably IXb, is obtained. Finally, if a solution of IIa in aqueous sodium hydroxide 
is heated to boiling, isomerization to the tetrahydroxanthene derivative occurs and 
benzoylation then yields a benzoate (Ve; m-p. 182’), identical with that prepared by 
benzoylation of Va in pyridine. 

Thus, phenolic flavans derived from 4’-hydroxyflavylium salts are unstable in 
both acid and alkaline media, with facile opening of one or both or the heterocyclic 
rings. Subsequent reclosure under the appropriate conditions then leads to the 
isomeric 5ketotetrahydroxanthene derivatives. The 3-methyl flavan derivatives, on 
the other hand, are relatively stable to both acids and alkalis. A satisfactory expla- 
nation of this entirely unexpected stabilizing effect of the 3-methyl group has not., at 
this time, been found. _ 

I I I r 

FIG. 1 Llltraviolet spectra of Va in (A) ethanol, (B) @02M ethanolic sodium ethylate. 

EXPERIMENTAL 

Condensation of 4’-hydroxy~avylium chloride and 5,5-dimethy~-I ,3+ycfohexaneaVone() at pH < 1. 
A mixture of 4’-hydroxyflavylium chloride (5-O g) and I (100 g) was heated to boiling with glacial 
acetic acid (50 ml) and 5 % HClaq (50 ml). The clear solution first obtained rapidly began to deposit 
slightly yellow crystals. The mixture was warmed on a steam-bath for 5 min, cooled and filtered. The 
crystalline product was washed thoroughly with 50% aqueous acetic acid and recrystallized from 
MeGH; Va separated as colorless needles, m.p. 207”. d’d,“,” 281 (4.36), AE.tnt 332 (4.41) m,u 
(log l ) (5-l g). It did not give a color with alcoholic FeCI, nor a positive test with Gibbs reagent. 
(Found: C, 76.3 ; H, 6.17. Cdc. for C,,H,,O,: C, 76.2; H, 6*12x.) 

The product (0.2 3 was acetylated in warm acetic anhydride (2.0 ml) and pytidine (0.5 ml). The 
acetate of Va crystallixed from MeGH as colorless needles, m.p. 125”. cyf 252 w. (Found: 
C, 74.1; H, 5.97; CH,CO-, 106. Calc. for CIIHIIOl: C, 74.2, H, 5.98; CH&G-, 10.6x.) 

Compound Va (04 g) was warmed on a steam-bath for 30 min with sodium acetate (29 g), 
hydroxylamine hydrochloride (2.0 3, EtOH (20 ml) and water (10 ml). Water (40 ml) was added 
and the solution cooled. Tho crystalline product was rectystallized from aqueous MeOH. The 
oxime of Va thereby separated as colorless needles (03s g), mp. 210-211”, a’,:“,” 264 v, AFzxBt 
289 w. (Found: C, 72.8; H, 6.16; N, 415. Calc. for C&,O,N: C, 73.2; H, 614; N, 371”/,) 
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FIG. 2 Ultraviolet spectra of IIa in (A) etha- 
nol, (B) 0~02M erhanolic sodium ethylate, meas- 
ured immediately, (C) 042M ethanolic sodium 

ethylate, measured after 5 min. 
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FIG. 3 u1travi01et spectra of IIIa (m.p. 254”) 
in (A) ethanol, (B) 042M sodium ethylate. The 

spectrum (B) does not change on &nding. 
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FIG. 4 60 MC NMR spectrum of Vb. 
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Compound Va (1-O 9, was heated under reflux with a mixture of dimethyl sulfate (5 ml), K&O, 
(10 g) and acetone (75 ml) for 1.5 hr. Water (250 ml) was added and the mixture was cooled to 0” 
for 3 hr. Colorless crystals formed, F&crystallized from MeOH, the methy/ ether(Vb) separated as 
colorless needles, m.p. 107~108”, I,,, ‘to’ 279 mp (0% g). (Found: C, 76.7, H, 6.43 ; h&O-, 8.30. 
Cak. for C,,Hs,O,: C, 76.6; H, 6.43; 1 MeO-, S-23%.) 

Conuknsation of 4’-hydroxypooYum chloride and I in dilute acetic acid. A solution of 4’-hydroxy- 
tivylium chloride (1-O g) and I (2-O @ in 50% aqueous acetic acid (20 ml) was heated for 10 tin, 
cooled and filtered. The crystalline product was recrystallized from tetrahydrofuran-MeOH yielding 
the flavan derivative (IIa) m.p. and m.m.p. 249” (O+!O g). The tetrahydrofuran-MeOH filtrate 
from IIa was concentrated and allowed to stand. Colorless needles, m.p. 196”, ip,F 281 v, 
A”,‘.“.” 332 rnp, separated (040 g). Recrystallized from MeOH, Va was obtained, m.p. and m.m.p. 
207”. 

Jsomerization o/IIa to Va. The flavan derivative (IIa: 2-O g) was heated to boiling with a mixture 
of glacial acetic acid (30 ml) and 10% HClaq (5-O ml). The clear, yellow solution was diluted with 
water (20 ml) and allowed to cool. Slightly yellow needles rapidly separated. After 24 hr the product 
was collected and recrystallized successively from aqueous MeOH and MeOH yielding Va as 
colorless glistening needles, m.p. and m.m.p. 207”. n”m:“,” 281 rnp, ar.z” 332 w (I-1 g). 

Condensation of 8-methoxy4’-hydroxyPavylium chloride and1 atpH < 1. &Methoxy-4’-hydroxy- 
flavylium chloride (5.0 g), condensed with I (10-O g) in glacial acetic acid (50 ml) and 5% HClaq 
(50 ml) as described above, deposited crystalline Vd which recrystallittd from acetone-MeOH as 
colorIess, fluffy needles, mp. 212”, A’d.“x” 282 v, I ?,:‘I 332 IY+ Vd does not give a coolor with 
alcoholic Fe& Mixed with the isomcric flavan derivative IIc (m.p. 219”, obtained by condensation 
at pH 5.8) it melts at 192’. (Found: C, 73.7; H, 6.18; MeO--, 7.94. Calc. for &HlaOs: C, 73.45; 
H. 6.16; 1 MeO-, 7*91x.) 

The oxime of Vd, prepared by heating it with hydroxylamine hydrochloride and sodium acetate 
as described above, crystallized from MeOH as colorless needles, m.p. 204”, Aztz 263 m,u, lar.i” 
291 q. (Found: C, 71.0; H, 6.16; N, 3.05. Calc. for C,,H,O,N: C, 70.7; H, 6.18; N, 3.440/,) 

The methyl ether of Vd, prepared by reaction with dimethyl sulfate and K,COt in acetone, 
crystallized from MeOH as colorless prisms, m.p. 126-127”. (Found: C, 73.9; H, 6-56. Cak. for 
&H,,Ob: C, 73.9; H, 6.45x.) 

Condensation of3’-methoxy-4’-hydioxymyiium chloride and I atpH < 1. 3’-Methoxy-4‘-hydroxy 
flavylium chloride (2.0 g) and I (4.0 g), warmed briefly with glacial acetic acid (20 ml) and 5 % HClaq 
(20 ml), formed Ve (2.2 g) which recrystallized from acetone-MeOH as slightly pink prisms, m.p. 
173-174”, a”,:“,” 280 (427), 225 (4.38) m,u (log c), A :.:‘( 352 (439), 287 (4.00). 2.52 (4.07) w (log 2). 
(Found: C, 73-3; H, 6.10; MeO-, 8.23. Calc. for C,,HpIOI: C, 73.45; H, 6.16; 1 MeO, 7.91%.) 

Acetyl and methyl derivatives of Ve were not crystallized. The crystalIiae benzyl derivative was 
prepared by heating with benzyl chloride (1 ml), KI (I g), K&O, (5 g) and acetone (20 ml) for 2 hr. 
The filtered acetone solution was evaporated to an oil. This crystallized from benzene-Skellysolve F. 
Recrystallized from MeOH the benryl ether of Ve separated as colorless prisms, m.p. 1011 
106”. (Found: C, 77-l; H, 6.30. Calc. for &HldOl: C, 77.15; H, 6-27x.) 

Condensation of 3’-m&ox+‘-hydroxyflmylium chloride and I at ph 5.8. The flavylium salt 
(5.0 g) was warmed with I (10.0 g) in MeOH (50 ml) and aqueous buffer solution, pH 5.8 (50 ml) for 
20 min and allowed to stand at 0” for 3 days. An oil percipitated and was separated by decantation. 
The decantate was poured into cold 5 % HClaq (1 I.). The precipitated brown solid was collected at 
once, combined with the oil, and dissolved in MeOH. Ve separated as colorless prisms, m.p. and 
m.m.p. 173-174”. A,,, *“‘( 355287,252 rnp (3.0 g). Addition of water to the MeOH filtrate precipitated 
the crude isomeric fiavan derivative. Recrystallized 4 times from aqueous MeOH, the flavan deriva- 
tive (IIe) was obtained as colorless prisms, m.p. 92-95”, JEzz 271 (3~98), 225 IQU (log l ) (1.7 g), 
Elemental analyses indicate that Ik c7staUizes with MeOH of crystallization. (Found: C, 71.2; 
H, 6-54; MeO-, 13.1. Calc. for C.,,HIIOI: C, 73-45; H, 6.16; 1 MeO-, 7.91. Calc. for &H,,O,. 
CH,OH: C, 70-7; H, 6.65; 2 MeO-, 146%.) 

The acetafe of the fIavan (IIe) crystaUizea from MeOH as colorless plates, m.p. 136138”. 
(Found: C, 71.9; H, 5.98; CH,CCL-, 9.59. Calc. for C.,,H,,O,: C, 71-9; H, 603; 1 CH&!O-, 
9.92 %.) 

The flavan (Ire; O-2 g) was dissohd in glacial acetic acid (2-O ml) containing 2 drops of 10% 
HClaq and warmed for 2 min. Colorless crystals (014 g) separated from the orange-red solution on 
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addition of water. Recrystallized from MeOH Vc was obtained, mp. and mm.p. 173-174”. n’,t,qp 
280 m& 

Condensation of 3-merhyl-8-~r~x~-h~roxy~y~ ium chloride and I of pH < 1. A solution of 
the 3methylfiavylium salt (40 & and I in glacial acetic acid (40 ml), cont. HCI (10 ml) and water 
(30 ml) was heated on a steam-bath for 5 min and allowed to stand overnight. An oily precipitate 
separated. The mixture was diluted with water (200 ml) and the sticky product was collected and 
dissolved in warm acetone-MeGH. On concentration and cooling, the stereoisomers IIIb separated 
as a mixture of colorless prisms, m-p. 2 12-213’,l dzfz 267,225 tn& e.t’i 250 w (2.4 g). Fraction- 
ally crystallized from acetone-MeGH as previously described,’ this mixture was resolved into the 
isomer, m.p. and m.m.p. 256”. A:?’ 266,225 v, 1 “,‘,“,” 249 w, and the isomer, m.p. and m.m.p. 
226”; AEz,,?t 268,225 m,u, dr.t” 250 m& 

The isomer (IIIb, rnp 256; 02 g) was redissolved in glacial acetic acid (5 ml) and 5 % HClaq 
(5.0 ml), heated to boding for 1 n-tin, and allowed to cool. Water was added and the solid product 
was recrystallized from acetone-MeOH. Unrcacted IIIb, m.p. and mm.p. 256”. separated (0.09 g). 

3-Methyl4’-hydroxyflavylium chloride (1.0 g), condensed similarly with I (2.0 g) in glacial acetic 
acid-HCI, gave colorless prisms (O-85 g), m.p. 21 l-213”. dzfz 269, 226 w; i.p.$xt 249, inflection 
at -278 w, identical with the stereoisomeric mixture obtained at pH 5.8. Recrystallized once from 
acetone-MeGH the isomer IIIa, m.p. and m.m.p. 253-254’. was separated (0.24 g). 

Condensurion of 7-hydroxyparrylm chloriuk und I al pH < 1. A solution of 7-hydroxyflavylium 
chloride (l-0 g) and I (2.0 g) in glacial acetic acid (10.0 ml) and 5 % HClaq (10.0 ml) was heated on a 
steam-bath for 5 min and allowed to cool. Crystals rapidly separated from the orangbrcd solution. 
Recrystallkd from acetone-MeOH the fiavan derivative IIc separated as glistening, creamcoloted 
prisms, m.p. 237”, 1:yz 272, inflections at -250 and 224 q; II”,‘,“,” 264, inflection at -285 w, 
(O-63 g). The ucerale of the product crystallized from MeGH as colorless prisms, m.p. and m.m.p. 
with the acetate’ of Hc, 132”. 

Benzoylation of Va. (a) The tetrahydroxanthene derivative Va (@3 g) was warmed with pyridine 
(2.0 ml) and benzoyl chloride (l-5 ml). After 5 min excess of water was added. The solid benzoate 
was collected after 1 hr and crystallized from accton&MeGH. The monobenzoate Ve separated as 
colorless necdks, m-p. 182-I 83’, t.,,, ‘xtoE 251 (4*45), 231 (4.42) rnp (log E). (Found: C, 77.2; H, 5.59. 
Calc. for C,,H,,O,: C, 77.2; H, S-62%.) 

(b) Compound Va (O-2 g) was dissolved in 10 % NaOHaq (104 ml), cooled and shaken with ben- 
xoyl chloride (2.0 ml) for 10 min. A crystalline solid sepamted. Excess of NaHCO4 was added 
and the product was rectystallized from aceton+McOH. The benzoate, described above, was 
obtained, m.p. and mmp. 182183”. Alkaline hydrolysis of this benzoate yielded Va, mp. 207”. 

Benzoylatiun of Ha. (a) The flavan derivative Ha (0.5 g) was warmed with pyridine (5a ml) and 
benzoyl chloride (1.5 ml) for 5 min, diluted with water (50 ml) and allowal to stand for 1 hr. The 
oily benzoate was cokcted and crystahized from acetone-MeGH. The benxoate IIb separated as 
colorless, felted needles, m.p. 157”. A,,, “” 230 (444), inflection at 263 (448) rnp (log c). (Found: 
C, 77.3; H, 5.62, Cslc. for C,,H,,O,: C, 77.2; H, 562%.) 

(b) Compound IIa (05 g) was heated to boiling with EtOH (l@O ml), the mixture was cooled, 
treated with 10% NaOHaq (20 ml) and allowed to stand at room temp for 15 min. Renzoylchloride 
(IO.0 ml) was then added and the mixture was agitated for 5 mitt and 10% NaOHaq (20 ml) added and 
the agitation was continued for 5 min. Sat. NaHCO,aq was added and the mixture refrigerated for 
2 hr. The oily product was extracted with ether. The ether solution was washed well in water, dried 
(Na,SG,) and evaporated. The oily residue was dissolved in Skehysolve F (50 ml). On cooling, 
colorless crystals separated. Recrystallized from acetone-MeGH the dibenzoare IXb separated as 
celorless prisms, m.p. 167-168” (O-30 g), A,,, atoE 238 (474). inflection at 271 w (log l ). (Found: 
C, 77.9; H, 5.36. Calc. for C,,H,OO,: C, 77.9; H, 5.30%) 

(c) Compound IIa (2.0 g) was dissolved in boiling 10% NaOHaq (50 ml). The yellow solution 
was cooled and treated with benzoyl chloride (6.0 ml). After shaking for 5 min. sat. NaHCG,aq 
(50 ml) was added and the mixture was refrigerated for 2 hr. The solid benxoate was cokcted and 
ruxystallixed from acetone-MeGH. The benxoate Ve of the xanthene derivative was obtained as 
colored needles, mp. and m.m.p. 181-182”, dgtt”.” 251,230 rnp (l-1 & 

Ac&nowle&nents--m author is indebted to Dr. R. Lundin for the NMR spectrum of Va, to 
J. Bergot for assistance in determining ultraviolet spectra and to L. M. White and Miss G. Secor for 
elemental analyses. 


