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The synthesis of hydroxy derivatives of 7,12- 
dimethylbenz[a]anthracene (DMBA) at posltlons 8, 10, and 
11 is described. 24  l-Naphthoyl)-4-methoxybenzolc acld 
(1) was prepared from 4-methoxyphthalic anhydrlde by 
Grignard synthesis. Slmllarly 24  l-naphthoyl)-6- 
methoxybenzoic acid (7) and 2 4  l-naphthoyi)-3- 
methoxybenzoic acid (7a) were prepared from 3- 
methoxyphthailc anhydride. The acids 1, 7, and 7a gave 
the lactones 3-methyl-3-( l-naphthyl)-5-methoxyphthallde 
(2), 3-methyl-3-( l-naphthyl)-7-methoxyphthallde (a), and 
3-methyl-3-( l-naphthyl)-4-methoxyphthallde (8a), 
respectlvely, on treatment with methylmagnesium iodide. 
Reduction of 2 under Clemmensen condltlons gave 24a-1- 
naphthylethyl)-4-methoxybenzolc acid (3). Reduction of 
8 and 8a wlth Zn-Cu gave 2-(a-l-naphthylethyI)-B- 
methoxybenzolc acld (9) and 2-(a-l-naphthylethy1)-3- 
methoxybenzolc acld (sa), respectlvely. Cyclization of the 
acids 3,9, and 9a in HF gave the tetracyck ketones 10- 
methoxy- 12-methyl-7( 12H)-benz[a]anthracenone (4), 8- 
methoxy-l2-methyl-7( 12H)-benz[a]anthracenone ( lo) ,  
and 1 l-methoxy-12-methyl-7( 12H)-benz[ alanthracenone 
(loa), respectlvely. Reactlon of these ketones wlth 
methylmagneslum iodide gave 10-methoxy-DMBA (5), 8- 
methoxy-DMBA (1 l ) ,  and 11-methoxy-DMBA (1 la), which 
were cleaved by BBr3 to 10-hydroxy-DMBA (6), E-hydroxy- 
DMBA (12), and 11-hydroxy-DMBA (12a). These hydroxy 
derlvatlves are being used as prlmary standards In the 
ldentlflcatlon of metabolites of DMBA In animal studles. 

Studies designed to describe the mechanism by which poly- 
cyclic aromatic hydrocarbons cause biological changes rely on 
the ability to identify metabolic products of the parent hydro- 
carbons. The powerful mammary carcinogen 7,124imethyl- 
benz[a]anthracene (DMBA) is metabolized by rat liver to nu- 
merous products, most of which remain unidentified due to the 
lack of authentic standards for comparison purposes (72). 
Prominent metabolic reaction has been speculated to occur in 
the ring with positions 8, 9, 10, and 11 (Z), but the only known 
phenols of DMBA are DMBA-4-01 (3) and DMBA-5-01 (6, 8). 

One avenue leading to the benz[a]anthracene ring system 
is that which employs the reaction of phthalic anhydrides with 
naphthylmagnesium halides. By this route, Newman prepared 
a number of methyl substituted benz[ alanthracene derivatives 
(3, but methoxyphthalic anhydrides, which would lead to hydroxy 
substituted benz[a]anthracenes, have not been thoroughly ex- 
plored in this type of reaction sequence. 

The reaction of 4-methoxyphthaiic anhydride with l-naphth- 
ylmagnesium bromide has been reported to give 2 4  1 -naph- 
thoyi)-4-methoxybenzoic acid ( 73), the structure of which was 
verified by decarboxylation to 1-naphthyl-3-methoxyphenyl 
ketone (4 ) .  The keto acid 1 (Chart I) reacted with methyl mag- 
nesium iodide to give the expected lactone 2 which was reduced 
under Clemmensen conditions to the benzoic acid derivative 3. 

Chart I 

Me 
- 5 R=Me - 6 R = H  

The acid 3 easily cyclized in hydrogen fluoride to give the 
tetracyclic ketone 4. Introduction of the 7-methyl group with 
methylmagnesium iodide followed by dehydration gave the ex- 
pected methoxybenzanthracene 5 which was cleaved with boron 
tribromide to give DMBA-10-01 6. 

In a fashion similar to that described for the acquisition of 1, 
the isomeric compounds 2-( 1-naphthoylb6-methoxybenzoic acid 
(7) and 2-( l-naphthoyl)-3-methoxybenzoic acid (7a) were pre- 

Chart 11 

Meb Me0 15 
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pared by the reaction of 3-methoxyphthalic anhydride with 1- 
naphthylmagnesium bromide. The identification of these two 
acids was performed by decarboxylation of 7 to pmethoxyph- 
enyl 1-naphthyl ketone 14 and of 7a to o-methoxyphenyl 
naphthyl ketone 14a (Chart II) in a fashion similar to that de- 
scribed by Rapoport for the degradation of phenanthroic acids 

The Grignard method of Newman (9) was applied for the in- 
dependent acquisition of ketones 14 and 14a from the reaction 
of 1-cyanonaphthalene with mmethoxyphenylmagnesium 
bromide and o-methoxyphenylmagnesium bromide, respectively. 
Identification of the individual ketones was achieved by thin-layer 
chromatography (TLC) on silica gel, and comparison of infrared 
spectra. 

The identity of 14a was further established by melting point 
and mixture melting point. Compound 14, being a liquid, was 
further characterized by sodium borohydride reduction of both 
the sample obtained by decarboxylation and the sample obtained 
by the alternate Grignard synthesis. Both procedures gave the 
solid carbinol 15 which was characterized by TLC, melting point 
and mixture melting point, and infrared spectra. 

Reaction of compound 7 with methylmagnesium iodide gave 
the lactone 8, but reduction of this lactone under Clemmensen 
conditions, as outlined for compound 2, gave exclusively de- 
carboxylation products. Also, lactone 8a, formed from 7a by the 
Grignard procedure, gave only decarboxylation products. Both 
8 and 8a were successfully converted into the corresponding 
acids 9 and 9a by reduction in sodium hydroxide solution with 
a zinc-copper alloy (Chart Ill). 
Chart 111 

( 7 7). 

R '  - 7 R=H;R'=OMe 
70 R=OMe; R'=H 

- IOa R=OMe;R'=H 
- 9 R=H; R'=OMe 
- 90 R=OMe;R'=H 

R' Me 

- I1 R=H; R'=OMe 
- 12 R=H;R'=OH 
13  R=H;R'=OAC 

- (la R=OMe; R '=H 
- 120 R=OH;  R ' = H  
13a R =  OAc ; R'= H 

The acids 9 and 9a easily cyclized in high yield to the corre- 
sponding tetracyclic ketones 10 and 10a in hydrogen fluoride. 
Both 10 and 10a gave the fully aromatic methoxy-7,12-di- 
methylbenz[a]anthracene derivatives 1 I and 1 la upon treat- 
ment with methylmagnesium iodide followed by mild acid de- 
hydration. 

The phenols DMBA-8-01, 12, and DMBA-11-01, 12a, were 
obtained by cleavage of the ethers with boron tribromide. The 
light yellow solutions darkened quickly and the individual phenols 
were identified by conversion to the acetates 13 and 13a. Al- 
though the phenols were not obtainable in crystalline form, they 
gave single spots on TLC for 1 week when stored in ethanol at 
5 OC. Also, conversion to the heptafluorobutyrate esters and gas 
chromatographic (GC) analysis by electron capture detection 
showed no diminution in the peak height over a 1-week period. 

However, in 2 weeks, definite degradation was noticeable by 
GC. 

Metabolic studies thus far with rat liver do not reveal the 
presence of monohydroxy derivatives of DMBA. However, the 
availability of the monohydroxy compounds reported here has 
made possible the identification of 8,9-dihydro-8,9dihydroxy- 
7,12dimethylbenz[a]anthracene as a key metabolite of DMBA 
by rat liver microsomes since it forms DMBA-8-01 in the pres- 
ence of mild acids (5). 

Experimental Section 

Melting points were determined in open capillaries on a 
Mel-Temp apparatus and are uncorrected. The IR spectra of all 
compounds were consistent with the proposed structures. Ele- 
mental analyses (C, H) within f0 .4% of the theoretical values 
were submitted for review and were performed by Atlantic Mi- 
crolab, Atlanta, Ga. 

3-Methyl-3-( 7-naphthyl) -5-methoxyphthalide ( 2 ) .  A so- 
lution of 36.6 mmol of methylmagnesium iodide in 300 ml of 
ether was added dropwise to a solution of 10.2 g (33.3 mmol) 
of 24 l-naphthoyl)-4-methoxybenzoic acid (1) in 300 ml of hot 
benzene. After refluxing for 2 h the solution was allowed to stand 
at room temperature (24 OC) for 16 h. The suspension was 
acidified with cold, dilute HCI to pH 1 and extracted with chlo- 
roform. Following drying with Na2S04 and evaporation, the 
residue was recrystallized to give 6.0 g (59.2%) of light pink 
needles, mp 206-207 OC. Anal. (C20H1603) C, H. 

24a- 7'-( Naphfhy/)ethyl]-4-mefhoxybenzoic Acid ( 3 ) .  A 
solution of 4.75 g (1 5.1 mmol) of the lactone 2 in 60 ml of water, 
120 g of Zn-Hg, 120 ml of toluene, 225 ml of acetic acid, and 
90 ml of concentrated HCI was refluxed for 2 h, diluted with 1 
I. of water, and extracted with three 500-ml portions of ethyl 
acetate. The organic layer was then extracted with five 200-ml 
portions of 5% K2C03. Acidification of the aqueous phase with 
cold, dilute HCI gave a precipitate which, when recrystallized 
from ethyl acetate, gave 3.0 g (62.7%) of the acid 3, mp 

70-Mefhoxy- 72-mefhyl-7( 72H )-benz[a]anfhracenone ( 4 ) .  
After standing for 30 min, a solution of 2.4 g (7.84 mmol) of the 
acid 3 in 35 ml of anhydrous HF was poured into 200 ml of water 
and 100 g of ice. The emulsion was extracted with two 500-ml 
portions of chloroform. The chloroform was washed with two 
400-ml portions of water, dried with Na2S04 and evaporated to 
yield an oil which crystallized. Recrystallization from 10 ml of 
benzene and 6 ml of heptane gave 1.78 g (78.7%) of the an- 
throne 4 mp 123-124 OC. Anal. (C20H1602) C, H. 

lO-Mefhoxy-7,72-dimethylben~a]anfhracene ( 5 ) .  An ether 
solution of methylmagnesium iodide (5.5.6 mmol) was added 
dropwise to a solution of 1.60 g (5.56 mmol) of the anthrone 4 
in 20 ml of ether and 50 ml of benzene and the mixture was 
stirred for 16 h. The complex was decomposed with cold, dilute 
HCI and extracted with benzene. The ether-benzene solution 
was evaporated to give a yellow solid to which was added 500 
mg of ptoluenesulfonic acid monohydrate in 100 ml of benzene. 
The solution was refluxed for 1 h, washed with two 100-ml 
portions of water, dried with Na2S04, evaporated, and crystal- 
lized from benzene-heptane to give 1.16 g (73.4%) of light 
yellow-green fluorescent crystals, mp 137.5-138.5 O C .  Anal. 

70-Hydroxy-7, 12-dlmethylbenz[ alanthracene ( 6 ) .  A so- 
lution of 3 ml of BBr3 in 10 ml of benzene was added dropwise 
to a solution of 200 mg (0.74 mmol) of methoxy compound 5 in 
30 ml of benzene. After refluxing for 1 h, the solution was poured 
into a solution of 100 ml of water and 20 g of ice. The aqueous 
phase was extracted with ethyl acetate, and the combined or- 
ganic layers were washed with three 50-ml portions of water, 
dried with Na2S04, and evaporated to give a dark brown oil. The 
crude phenol was applied to a 10 cm X 2 cm silica column and 
eluted with benzene to give a solid which was recrystallized from 

220-221 OC. Anal. (C20H1803) C, H. 

(C21H180) c, H. 
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cyclohexane to give 120 mg (63.2%) of the phenol 6 as light tan 
crystals, mp 122-123 OC. Anal. (C20H160) C, H. 

3-Mefhoxyphfhalic Acid. A mixture of 50 g (0.367 mol) of 
2,3dimethylanisole and 348 g (2.2 mol) of KMn04 in 3 I. of water 
was combined in a 5-1. three-necked flask fitted with two con- 
densers. The mechanically stirred mixture was gradually heated 
on a steam bath until a vigorous reaction ensued, which was 
partially subdued by the application of ice-cold wet towels. Re- 
fluxing was continued for 1.25 h until the purple color of per- 
manganate had dissipated. The mixture was then filtered, and 
the MnOz precipitate washed with water. The filtrate was cooled 
in an ice bath, acidified with concentrated HCI, saturated with 
NaCI, and extracted with ether. The ethereal extract was washed 
with saturated NaCl solution, dried (MgS04), and concentrated 
in vacuo to give 33.8 g (46.8%) of crude 3-methoxyphthalic acid 
as a white solid. Continuous ether extraction of the aqueous 
phase yielded an additional 37 g of crude diacid, for a total of 70.8 
g (97.3%) of crude product. This was recrystallized from ethyl 
acetate-benzene and gave 40.4 g of crystalline product in the 
first crop, mp 174-176 OC (lit. ( 7 )  mp 173-174 "C). 

Subsequently it was discovered that use of pyridine as a co- 
solvent greatly facilitated the handling of this reaction during the 
KMn04 addition phase and gave a much higher yield of product 
in the first crop. Thus, when 80 g (0.587 mol) of 2,3-dimethyl- 
anisole was oxidized in 1200 ml of water and 600 ml of pyridine 
with the KMn04 (557 g) being added in 10% aliquots over a period 
of 2 h, a first crop yield of 86.6 g (75.3%) of solid diacid was 
obtained. The latter method was used for preparative pur- 
poses. 

24 l-Naphfhoyl)-6-mefhoxybenzoic Acid ( 7 )  and 24 7- 
naphfhoyl)-3-mefhoxybenzoic Acid ( 7a) .  A mixture of 31 g 
(0.158 mol) of 3-methoxyphthalic acid and 100 ml of acetyl 
chloride in 30 ml of anhydrous pdioxane was refluxed for 1.5 
h. The solution was then concentrated in vacuo using benzene 
to azeotropically remove the last traces of acetic acid. The crude 
solid 3-methoxyphthalic anhydride was refluxed in 100 ml of 
anhydrous benzene, and to it was added the ether solution of 
1-naphthylmagnesium bromide obtained from 34.4 g (0.166 mol) 
of I-bromonaphthalene and 4.04 g (0.166 mol) of magnesium. 
The resultant mixture was refluxed for 2 h and left to stir over- 
night at room temperature. 

The yellow suspension was poured onto a mixture of 10% 
HCI and ice, extracted with ether, and washed with water. The 
organic solution was then extracted with 5 %  NaOH, the latter 
extract was cooled in an ice bath, acidified with concentrated 
HCI, extracted with ethyl acetate, washed with water, dried 
(MgS04), and concentrated in vacuo to give 42.9 g (88.4%) of 
a crude mixture of the two isomeric naphthoylbenzoic acids 7 
and 7a as a dark yellow glass. This mixture was chromato- 
graphed on a 50 X 800 mm silica gel (80-200 mesh) column 
using benzene to pack the column and increasing concentrations 
of ethyl acetate in benzene to elute the first isomer, which proved 
to be 24 l-naphthoyl)-3-methoxybenzoic acid (7a), in 14.9 g 
(34.8%) yield followed by 4.0 g of a mixed fraction. The more 
polar 2-(1-naphthoyl)-6-methoxybenzoic acid (7) was eluted with 
2% acetic acid in ethyl acetate, and was obtained in 6.1 g 
(14.2%) yield. Analytical samples of the two isomers were ob- 
tained by crystallization from benzene. 

2-( l-Naphthoyl)-3-methoxybenzoic acid (7a), mp 197-198 
OC. Anal. (C19H1404.1/4H20) C, H; and 24 1-naphthoy1)-6- 
methoxybenzoic acid (7), mp 200-201 OC. Anal. (C19H1404' 
'/4HzO) C, H. 

Sfrucfure Proof of 24 7-Naphfhoyl) -6-mefhoxybenzoic Acid 
( 7 ) .  A mixture of 1.1 g (3.58 mmol) of ketoacid 7 and 100 mg 
of CuS04 in 20 ml of quinoline was refluxed for 3 h, cooled to 
room temperature and poured onto crushed ice/ 10 YO HCI, and 
extracted with ether. The organic solution was extracted with 
10% HCI to remove the quinoline, washed with water, saturated 
with NaCI, dried (MgS04), and concentrated in vacuo to give 1.02 

g of crude ketone 14 as a dark glass. Chromatography on silica 
gel using 50/50 benzenelheptane afforded 680 mg (72.5%) of 
mmethoxyphenyl 1-naphthyl ketone (14) as a light yellow oil 
(lit. ( 4 )  bp 260-216 OC (24 mmHg)). The infrared spectrum was 
identical with that of material obtained in 65% yield from the 
condensation of 1-cyanonaphthalene and mmethoxyphenyl- 
magnesium bromide. To obtain a solid derivative for melting point 
comparisons, samples of ketone 14 from the decarboxylation 
and from the condensation were reduced with NaBH4 in methanol 
to obtain samples of the corresponding alcohol 15, mp 120-121 
OC. Mixture melting point of samples from the above sources 
was not depressed, and IR spectra were superimposable. Anal. 

Sfrucfure Proof of 24 I-Naphfhoyl) -3-mefhorybenloic Acid 
(7a ) .  Similarly, the isomeric keto acid 7a was decarboxylated 
in 42% yield to give o-methoxyphenyl 1-naphthyl ketone (14a) 
which on crystallization from heptane afforded the analytical 
sample as lustrous colorless plates, mp 75-76 OC (lit. ( IO) mp 
75-76 OC). Anal. (C18H1402) C, H. The above was identical in 
all respects with synthetic material obtained from the conden- 
sation of 1-cyanonaphthalene and cF.methoxyphenylmagnesium 
bromide; IR spectra were superimposable, and mixture melting 
point of the two samples was not depressed. 

3-Mefhyl-3-( 7-naphfhyl) -7-mefhoxyphfhalide ( 8 ) .  To a 
refluxing solution of 3.8 g (12.4 mmol) of 2-(l-naphthoyl)-6- 
methoxybenzoic acid (7) in 50 ml of anhydrous benzene was 
added an ethereal solution of methylmagnesium iodide prepared 
from 5.3 g (37.4 mmol) of methyl iodide and 0.91 g (37.4 mmol) 
of magnesium. The resultant yellowish suspension was refluxed 
for 4 h and left to stir overnight at room temperature. The reac- 
tion mixture was poured into a mixture of ice and 10% HCI, 
extracted with ethyl acetate, and washed with water. The organic 
solution was then extracted with 5% K2CO3, washed with water 
followed by saturated salt solution, dried (MgS04), and con- 
centrated in vacuo to give 3.07 g (81.5%) of crude product as 
a dark yellow foam. Crystallization from ethanol afforded ana- 
lytically pure 3-methyl-3-( l-naphthyl)-7-methoxyphthalide (4, 
mp 183-184 OC. Anal. (C20H1603) C, H. 

3-Mefhyl-3-( 7-naphfhyl) -4-mefhoxyphfhalide ( 8a).  Under 
identical conditions with those described above, the isomeric 
acid 7a was converted to the phthalide 8a in 75.5 % yield. The 
analytically pure material was obtained by crystallization from 
ethanol to give a yellow solid, mp 159-161 OC. Anal. (C20H1603) 
C, H. 

2-[a- 7 ' 4  Naphfhyl)efhyl]-6-mefhoxybenzoic Acid ( 9 ) .  A 
mixture of 1.2 g (3.94 mmol) of 3-methyl-3-( l-naphthyl)-7- 
methoxyphthalide (8) and 2 g of NaOH in 20 ml of ethanol and 
2 ml of H20 was refluxed for 1 h. The reaction mixture was then 
partially concentrated in vacuo to remove some of the ethanol 
and added to 5 g of Zn(Cu) couple (prepared as per Fieser, 
"Organic Reagents", Vol. I, p 1293), followed by 10 ml of 50% 
NaOH and 20 ml of H20. The mixture was refluxed for 20 h, 
cooled to room temperature, decanted from the metal, acidified 
with concentrated HCI, extracted with ethyl acetate, and washed 
with water. The organic solution was extracted with 5 YO Na2C03, 
the latter acidified with concentrated HCI and again extracted 
into ethyl acetate, washed with water, dried (MgS04), and con- 
centrated in vacuo and gave crude 2-[cu-l'-(naphthyl)ethyl]-6- 
methoxybenzoic acid which on crystallization from ethyl ace- 
tate/heptane afforded 986 mg of analytically pure product, mp 

2-[a- 7 ' 4  Naphfhyl)efhy/]-3-mefhoxybenzoic Acid ( s a ) .  
Under identical conditions, the phthalide 8a was reductively 
cleaved to the acid 9a in 84% yield. Analytically pure 2-[a- 
1 '-(naphthyl)ethyl]-3-methoxybenzoic acid (9a) was obtained 
by crystallization from benzene as a tan solid, mp 209-210 OC. 

8-Mefhoxy- 72-mefhyl-7( 72H) -benz[ alanfhracenone ( 70). 
A solution of 900 mg (2.94 mmol) of the tricyclic acid 9 in 50 ml 

(C18H1602) CY H. 

202-203 OC. Anal. (C20H1803) c ,  H. 

Anal. (C20H1803) c ,  H. 
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of anhydrous HF was allowed to evaporate at room temperature 
for 1 h. The dark solution was then poured onto ice, extracted 
with ethyl acetate, washed with water 5% K2CO3, again with 
water, dried (MgS04), and concentrated in vacuo and gave 840 
mg of crude tetracyclic ketone as a yellow foam. Crystallization 
from benzene/heptane afforded 652 mg of analytically pure 
8-methoxy-12-methyl-7( 12H)-benz[a]anthracenone (lo), mp 
176-178 OC. Anal. (CZ0H1602) C, H. 

7 7-Methoxy- 72-methyl- 7( 72H) -benz[ alanthracenone 
( loa). Under identical conditions to the above, the acid 9a was 
cyclized to the tetracyclic ketone 10a in 97% yield. Crystalli- 
zation from benzene/heptane afforded the analytically pure 
material as a yellow solid, mp 154-156 OC. Anal. (C20H1602) C, 
H. 

8-MethOxy-7,72-d/methylbenz[ alanfhracene ( 7 7 ). To a 
refluxing solution of 600 mg (2.08 mmol) of ketone 10 in 100 ml 
of anhydrous benzene was added an ethereal Grignard solution 
of MeMgl derived from 200 mg of magnesium and 1.12 g of 
methyl iodide (4.0 mmol). The resultant yellowish suspension 
was refluxed for 1 h, cooled to room temperature, poured onto 
a mixture of 10% HCI and ice, extracted into ether, washed with 
water, dried (MgS04), and concentrated in vacuo to give the 
crude hydroxy derivative. This was refluxed in 100 ml of benzene 
in the presence of 500 mg of gtoluenesulfonic acid hydrate for 
1 h, extracted with saturated NaHC03, washed with water, dried 
(MgS04), and concentrated in vacuo to give the crude benzan- 
thracene derivative. Crystallization from benzene/heptane af- 
forded 207 mg of analytically pure 8-methoxy-7,12-dimethyI- 
benz[a]anthracene as greenish, fluorescent plates, mp 142-143 
OC. Anal. (C2H180) C, H. 

7 l-Methxy-7,72-dimeth~/~n~a]a~hracene ( 1 la). Under 
similar conditions to the above, ketone 10a was converted to 
the aromatic derivative l l a  in 83% yield. Analytically pure 
ll-methoxy-7,12-dirnethylbenz[a]anthracene (1 l a )  was ob- 
tained by crystallization from benzene as a yellow solid, mp 
123-124 OC. Anal. (C21H180) C, H. 

8-Hydroxy-7, It-dimethylbenz[ alanthracene ( 72) and 8- 
Acetoxy-7,72-d/methy/benz[ alanthracene ( 73). To a stirred 
refluxing solution of 147 mg (0.513 mmol) of the methoxy de- 
rivative ll in 40 ml of anhydrous benzene was added 3 ml of 
BBr3 in benzene and the solution was refluxed for 1 h, then 
cooled, poured onto crushed ice, and extracted into ethyl ace- 

tate. The organic phase was washed with water and saturated 
NaCI, dried (MgS04), and concentrated in vacuo to give 172 mg 
of a dark glass. Repeated attempts at crystallization, charcoal 
treatment, and chromatography did not permit isolation of 
crystalline 12, although the chromatographically homogeneous 
material could be used for comparison purposes in the GC as 
the heptafluorobutyrate ester. Acetylation of the crude phenol 
with equal parts of pyridinelacetic acid followed by silica gel 
chromatography with benzene gave the crude acetate 13. 
Crystallization from etherlheptane afforded analytically pure 
8-acetoxy-7,12dirnethylbenz[a]anthracene as yellow crystals, 
mp 161-162 OC. Anal. (C22H1802) C, H. 

7 l-Hydroxy-7,72-dimefhy/benz[ alanthracene ( 72a) and 
7 7 - A c e f o x y - 7 , 7 2 ~ / ~ f h y / ~ ~ a ] a ~ h r a c e n e  ( 7323). Similarly, 
BBr3 hydrolysis of the methyl ether l l a  for a 15-min period gave 
the phenol 12a, which again could not be obtained in a pure, 
crystalline state without significant decomposition. Conversion 
to the acetate 13a was again accomplished readily under iden- 
tical conditions. Analytically pure 1 l-acetoxy-7,12dimethyl- 
benz[ alanthracene (13a) was obtained by crystallization from 
ethanol as a yellow solid, mp 118-120 OC. Anal. (C22H1802) C, 
H. 
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