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THE CHLORINATION OF PURPURIN, PURPURIN-24RTHYL ETHER, AND UUINILARIR. 
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In connection with studies on the synthesis of papulesin(Ik2 we have investigated the 

chlorination of purpurin(II), purpurin-Z-methyl ether(II1) and quinizarin(IV). 
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Purpurin(I1) on treatment with an excess of chlorine in glacial acetic acid 

temperaturo afforded the tetrachlorocanpound (V)384 in 56.6% yield. Ccmpound (V) 

at rocm 

formed 

pale yellow needles, m.p. 178-180' dec. (from CIiC13/CC14); mass spectrum, molecular ion at 

m/r 391 88173 -- . (12C 141H436c1416 O5 requires 391.88128) and breakdown pattern cdnsistant with 

the assigned structure; k"z 232, 2X&308 w (& 21,200, 6600 and 24CO);5 vr='3 1760 and 

1722 cm-'; n.m.r. (CDC13, 6OMHz)~l.80 (m, araaatia H). The formation of CV) probably 

involves substitution of chlorine at 

addition of two moles of chlorine to 

elimination (arrows) of HCl. 

the 3-position, oxidation to the diquinone, and 

produce (VI). (V) would be produaed frcm (VI) by 

Compound (V) on refluxing with methanol containing a trace of sulphuric acid yielded 

the naphthoquinone (VII; 8%). Compound (VII) formed pale yellow plates, m.p. 12%lXJ" 
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(from MsOH); mass spectrum, molecular ion at m/e 250.0033 (16C121H735C11604 requires 250.0033); -- 

??E 248, 253, 272, and 338 nm (c 14, 100, 14, 700, 13, 100 and 300); v~~xl3 1740 and 

1680 cm -1 ; n.m.r. (CECl,, 60 MHz) 7 1.71 (m, 

5.94 (8, 3H, Cg,). Reductive acetylation of 

of needles m.p. 16%181.S" (from MeOH); mass 

(12C161H13 35C11606 requires 336.0401); hiz 

2H, 5- and B-H), 2.08 (m, 2H, 6- and 7-H), and 

(VII) gave the u-acetate (VIII) as rosettes 

spectrum, molecular Ion at m/e 336.0404 -- 

229, 277 (sh), 285, 295 (sh), and 327 ran 

(8 62, 600, 5200, 5900, 4600, and 1lCO); vLz3 1775 and 1735 cm-'; n.m.r. (CDC13, 60 kffis) 

~2.22 (m, aromatic H), 5.98 (8, 3H, C02CH3), 7.48 and 7.56 (each's, 3H. OCOC~,). The 

formation of(VII)probably involves (IX), which undergoes (arrows) elimination of HCl to 

produce (X). Conventional acidic methanolysis of the 9-diketone function of (X) would 

afford (VII). 

Under simi,lar condftions to those employed above, purpurin-f-methyl ether (III) 

yielded the trichloroccmpound (XI, 67.5%),4 involving substitution of chlorine at the 3- 

position, oxidation to the diquinone and addition of one mole of chlorine. Compound (XI) 

formed pale yellow prisms, m.p. 153-155' (from MeCH); mass spectrum, molecular ion at m/e -- 

371.9362 

100, and 

5.65 (s, 

(12C 15 1H 35C1 7 3 1605 requires 371.9359); A:2 237.5, 272, and 308 nm (& 21, 200, 13, 

7iW); zHcl max 3 1735 an-l; n.m.r. (CDc13, 60 MHz)r 1.82 (m, 4H‘ aromatic H), and 

3H, @Cg3). 

Prolonged reaction of quinis.arin (IV) with an excess of chlorine in glacial acetic 

acid at roan temperature gave the dichloroocmpound (XII)4 in 55.1% yield, presmnably via 

oxidation of (IV) to the diquinone followed by addition of one mole of chlorine. This 

addition parallels that encountered in the formation of (XIII) on reaction of quinisarin 

quinone with bromine in acetic acid in presence of Pb(OAck' Compound (XII) formed pale 

yellow plates, m.p. 218-220° (from CC14); mass spectrum, molecular ion at _m/e 307.9650 

~16C14'H635C121"04 requires 307.9643); 1~::' 3 239, 274, and 300 (sh) run (E 20, 200, 13, 500, 

and 8100); vmax kc1 1735 cm-l; n.m.r. (CDc13, 601Qiz) 21.71 (m, aromatic H). 
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Purpurin-2-methyl ether CSI) on reaction with an excess of chlorine in acetic acid in 

a sealed tube at 130' underwent substitution only and gave (XIV) in m yield. Compound (XIV) 

formed orange-red needles, m.p. 215-216' (from benzene); n.m.r. (CDC13, 6OHHz) r-3.91 and 

-3.57 (each s, U-I, OH), 1.55 (m, 2H, 5- and 8-H), 2.05 (m, 2H, 6- and 7-H) and 5.76 (s, 3H, 

CCE,). The dimethyl ether (XV) of(XIV) was obtained as pale yellow needles, m.p. 141-142'. 

Demethylation (pyridine hydrochloride) of (XIV) gave (XVI), which sublimed under reduced 

wressure as red needles. m.w. 281-283 09 . 

(a) R'= H,R*-Me (m) R-H 
(j&i) R'-R'=f'k 
(XV) 12’9@=H 

@ViiJ) R=Ac 

Chlorination of guinizuin (IV) under similar conditions gave (XVII) in 66.8% yield as 

orange platelets, m.p. 249.S251° (fraz acetone). The diacetate (XVIII) of (XVII) formed 

pale yellow needles, m.p. 249-251' (fraa EtOH); n.m.r. (CDC13, BOMFrz)r1.33 (m, 2H, 5- and 

8-H)‘ 1.73 (m, 2H, 6- and 7-H) and 7.44 (s, 6H. q3). 
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