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Polycyclic aromatic hydrocarbons (PAR) are metabolized primarily by enzymatic oxygana- 

tion which converts the hydrocarbons into polycyclic phenols, dihydrodiols, quinones, etc., and 

water-soluble conjugates. 
1 
These metabolites are thought to be formed via eporfde intermedi- 

2 
ates, which readily isomerise to phenols. Metabolic studies of carcinogenic PAR require the 

availability of authentic samples of these metabolites, thus we have recently re-eramined the 

syntheses of some PAD K-region phenols via acid-catalyzed dehydration of their parent cis- - 

dihydrodiols. 

The acid-catalyzed dehydration of PAR K-region dihydrodiols via a carbonium ion mech- 

anism, in the absence of steric or electronic interactions from neighboring groups, should form 

both isomeric K-region phenols. Indeed, both isomeric K-region benzoh]pyrenols have been re- 

ported.3 However, benzb]antbracene @A), dibenzb,h]anthracene (DRA), and 7,12-dimethylbenz- 

k]anthracene (DMBA) have been reported3 to form only one of the isomeric phenols on acid- 

catalyzed dehydration of their K-region dihydrodiols. 

One K-region phenol of BA, 5-hydroxybensb]anthracene (21, and its methyl ether (5) 

were prepared by Fieser and Dietz 
4 
via an unequivocal route, and by a nrrmber of other investi- 

gators utilizing a variety of methods. 5,596 The other isomeric phenol, 6-hydroxybenzmanthra- 

cene (;?I, and its methyl ether were unknown. 
7 
We now report the preparation of both 2 and 1 by 
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acid-catalyzed dehydration of c&-5,6-dihydrobenzk]anthracene-5,6-diol (L_) utilizing the method 

of Cook and Schoental. 
3 
The corresponding methyl ethers 4 and 1 were also prepared by acid treat 

ment of 1 in methanol. 
a 

HOAdHCI 

!_ CH30H/HC; 

A crude mixture of 2 and3 was formed by refluxing (1.5 hr) a solution of 1 in acetic 

acid containtng a few drops of cone HCl. Addition of a few drops of water and cooling precipi- 

tated crude 2. Crystallization from toluene afforded 5-hydroxybenzb]anthracene (2) as golden 

crystalline clusters, 
9,lO 

mp 202-204O (lit! 
-1 

mp 201-203'1, yield 43%, ir (nujol) 3150 cm 

(broad assoc. OH), nmr, DMSO-d6, (CH3j4Si, 67.17 (s, lH, 6-H), 68.20 (s, LH, 7-H) and 69.25 (s, 

lH, 12-H); uv max (95% c2H50H) 305 nm (log s 4.481, 289 (4.631, 282 (4.711, 260 (4.54), and 255 

(4.54). The isomeric 6_hydroxybenzk]anthracene (3) was obtaFned as tan crystals by crystalliza- 

tion of the crude isomeric mixture from aqueous acetic acid, mp 139-140", yield 33%, ir (nujol) 

-1 
3330 cm (assoc. OH), nmr, MSO-d6, (CH3>4Si, 66.98 (s, lH, 5-H), 68.82 (s, lH, 7-H) and 69.33 

(s, lo, 12-H); uv max (95% C2H50~) 301 nm (log E 4.531, 289 (4.631, 278 (4.61), and 267 (4.64). 

The methyl ethers _$ and zwere prepared by refluxing (4 hr) the dihydrodiol 1 in 

methanol containing a few drops of cone HC1. Fractional crystallization from aqueous methanol 

afforded 5-methoxybenzklanthracene (2) as colorless crystals, mp 166-167' (Lit. 4 mp L67-L6S"), 

nmr¶ CS2' (CH3)4Sl, 63.92 (s, 3H, 0CH3), 66.75 (s, LH, 6-H), 67.94 (s, lH, 7-H) and 68.80 (s, 



No. 33 2813 

lH, 12-H); uv mar (95% C2H50H) 301 nm (log c 4.56), 286 (4.901, 280 (4.83), 259 (4.67), and 255 

(4.66), gc 2 m x 2 mn column of 5% N,N'-his@-methoxybenzylidene)-cr, o'-bis-E-toluidine (liquid 

crystal) on 120/140 mesh HMDS-treated chrcmosorb W at 250°, retention time 4.5 min. The isomer, 

6-methoxybenzh]anthracene (21, was then isolated from the mother liquor of 2 as long colorless 

needles, mp 115-116', yield 3O%, nmr, CS 2, (CH3j4Si, 63.97 (s, 3H, OCH3), 66.62 (s, lH, 5-H), 

68.62 (s, lH, 7-H) and 68.85 (s, lH, 12-H); uv max (95% C2H50H) 293 nm (log e 4.64), 285 (4.72) 

277 (4.701, ' and 265 (4.71), gc (same conditions as for 2), retention time 3.5 min. 

We have demonstrated that both isomeric BA phenols, 2 and 3, and their methyl ethers, 

5 and 5, are produced by acid treatment of BA dihydrodiol (1> and that the isolation of 3 pro- 

vides a simple route to this new potential metabolite of BA. We might also expect that isomerx 

K-region phenols and methyl ethers of other PAH could be prepared by acid treatment of their 

parent dihydrodiols. Nmr studies have confirmed the formation of two isomeric DBA methyl 

ethers,'1 but that only 5-methoxy-7,12-dimethylbenzh]anthracene is formed in the case of DMBA.' 

Separation and isolation of DBA methyl ethers and phenols are now in progress. 

B. This investigation was supported by Contract No. NOl-CP-33387 from the 

National Cancer Institute. 
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6-Hydroxybensh]anthracene has not been reported. The reference to it, Chem. Abstr., 2, 

21262 (19451, is incorrect; the original reference , Tumori[Z] l4, 273 (1940), actually 

refers to the 4-hydroxybenz@nthracene. 

In an attempt to prepare 5-hydroxy-7,12-dimethylbenzk]anthracene by acid-catalyzed dehy- 

dration of the K-region dihydrodiol in refluxing methanol, 5-mathoxy-7,12-dimethylbenz- 

&nthracene (88%) was isolated instead. This method was then used to provide both 

methyl ethers ft and 5. A recent publication, M. S. Newman and J. Blnm, J. Am. Chem. 

s, 2, 6207 (19741, reports the synthesis of both K-region methyl ethers of DMHA 

from their acetates by a similar method. 

During crystallization of golden 5-hydroxybensuanthracene (2) we noticed that two other 

colored forms of the phenol could be obtained, a dark green crystalline solid from 

acetic acid and a dull red crystalline solid from a dilute toluene solution. These 

colored forms had the same mp , spectra, and elamental analysis as golden 2. Neither 

form depressed the mp of _?. on admixture and thermal analysis revealed that these 

phenols were not solvated. TLC analyses of both colored forms of the phenol provided 

the same Rf values and revealed no impurities. The gold-colored form of the phenol 2 

could be converted to either of the other forms by proper choice of solvent and con- 

centration. We believe these colored phenols are different crystalline forms or in- 

termolecular charge-transfer complexes of 2. 

All compounds gave C and H analyses and mass spectra data consistent with their structure. 

The nmr spectrum of the isomeric mixture of DBA methyl ethers in CS2, (CH3j4Si; 5-methoxy- 

dibensk,h]anthracene, 63.98 (s, 3H, 0CH3) and 66.91 (s, lH, 6-H); 6-methoxydibens&!]- 

anthracene, 64.00 (s, 3H, OCH3) and 66.72 (s, 1H, 5-H). 


