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J. Sharma, P. K. Singh, K. P. Singh and R. N. Khanna* 
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University of Delhi, Delhi-l1OOO7, INDIA 

A number of halogenated quinones occur in nature.' Halogenated quinones have found appli- 
cations as inhibitors for polymerization2 and fire proofing dyes for woolen  material^.^ The utility of 
haloquinones as insecticides," and bactericides7 has made their synthesis more urgent. 
Metal salts and iodine have often been used for the alkoxylation,8 iodoalko~ylation~ and iodination'0-'2 
of various organic compounds. This communication reports the synthesis of some new iodinated 
quinones and coumarin which have specific activity as fungicides against Colletotrichum falcalum'2 
and Drechslera tetramera. 

Iodine with ceric ammonium nitrate (CAN) and with mercuric nitrate [Hg(N0,)2] in 
aqueous acetic acid was used for the iodination at the active quinonoid position of 1,4-naphtho- 
quinones (1) to give 2. 

0 0 

a) R = H b) R = Me c) R = OMe 
i )12  and CAN [or Hg(NO&] 

0 0 

1 2 

3 4 

a) R = H b) R = I 
5 

Iodination of quinones 3a and 4a afforded 2-hydroxy-3-iodo- I ,4-naphthoquinone (3b) 
and 5-hydroxy-2-iodo-1,4-naphthoquinone (4b), respectively; similarly, coumarin (Sa) yielded 3- 
iodocoumarin (Sb). The compounds were identified on the basis of their spectral data and elemental 
analyses. It was observed that the presence of all the reagents was essential and monoiodo products 
besides starting compounds were obtained The reaction was rapid at higher temperatures. Iodina- 
tion of quinones 2a-c, 3a and coumarin 5a proceed with CANA, while for quinone 4a proceeds 
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with Hg(NO,)fl,. Iodination of 5-methyl-1,4-naphthoquinone, halogenated 1,Cnaphthoquinones 
and naphthazarin failed to give iodinated products with CANA,. These reagents have the advantage 
that the reaction conditions are simple. Antifungal activity of all the products was checked on two 
fungi, i. e. Colletolrichum falcatum and Drechslera tetramera l4 All compounds except 3b showed 
antifungal activity. 

TABLE 1. Iodination of 1,4-Naphthoquinones la-c, 3a, 4a and Coumarin 5a 
Compoundmp. Yield (%) Time (hrs) Elemental Analysis (found) 

("C) C H 
CAN Hg(NO,), CAN Hg(NO,), 

2a 119-120 60 55 3 3 42.4q42.20) 1.76( 1.70) 
2b 158-160 50 50 3 4 44.44(44.30) 2.35(2.32) 
2c 164-165 55 50 3 3 42.17(42.00) 2.23(2.00) 
3b 177-179 50 - 3 - 40.13(4O.03) 1.67( 1.64) 
4b 150-151 - 30 - 3 40.13(4O.OO) 1.67( 1.65) 
5b 88-89 45 40 4 4 39.85(39.70) 1.84( 1.64) 

TABLE 2. Spectral Data of Compounds 2a-c, 3b, 4b and 5b 
Cmpd NMR(6)a uv (nm) IR (cm-*) 

2a 

2b 

2c 

3b 
4b 

5b 

7.27 (s, IH, C,-H), 7.8-7.9 (m, 2H, C6,,-H), 
8.15-8.29 (m, 2H, C5,8-H) 
2.38 (s, 3H, CH3),7.69-7.78 (m, 2H,C6,,-H), 
8.1-8.3 (m, 2H, C,,,-H) 
3.l(s,3H. OCH,), 7.7-7.8 (m ,2H, CH6,,-H), 
8.1-8.3(m, 2H, C,,,-H) 
7.35-7.6(m,2H, C,,,-H), 7.8-8.6 (m, 2H, C6,,-H) 
7.1 (s, 2H, Q,-H), 7.15-7.30 (m, lH, C,-H), 
7.6 (m, 2H, C6,8-H), 11.83 (s, lH,-OH) 
7.0-7.6 (m, 4H, C5.6.7.8-H~), 8.1 (s, lH, C4-H) 

247,258,267, 1587,1656, 
313,314 1680,1682 
247,262,272,337 1720 

247,260,273,336 1680,1720 

270,275,300,320 1650, 1710 
245,270,406,428 1585, 1656, 

1675,3360 
- 1730 

a) Q = quinonoid 

EXPERIMENTAL SECTION 

Melting points are uncorrected. IR spectra were recorded on a PE Model 137/Shimadju IR 435 spec- 
trometer (Nujol, cm-'). UV spectra were recorded in methanol on a Beckman DU-2 spectrophotome- 
ter and PMR spectra were obtained on a PE R-32 (90MHz) in CDCl, (except for 5b where (CD,),CO 
was used), using TMS as internal standard. Chemical shifts were recorded in 6 scale. Notations used 
are s, singlet; d, doublet; m, multiplet. 

General procedure.- To a solution of 1 mmol of the substrate in 30% aq. acetic acid (20 mL) were 
added ceric ammonium nitrate (1 mmol) or mercuric nitrate (1 mmol) and iodine (0.1 mmol). The 
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solution was stirred vigorously at 80" using a magnetic stirrer for the specified time (see Table 1). The 
reaction mixture was filtered and the filtrate was extracted with ether and the ethereal layer was 
washed with water and dried over anhydrous sodium sulfate. Evaporation of solvent under reduced 
pressure gave a residue which was chromatographed on silica gel column and the products eluted with 
petroleum ether (100 mL) and subsequently with 2: 1 petroleum ether-benzene (I50 mL). 
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