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Svnthesis of 2,5,8-Trimethylphenalene
J. WorinskA-Mocyprakrz, P. CANONNE, and L. C. LErrca*

Division of Chemistry, National Research Council of Canada,
Ottawa, Ontario K1A OR6, Canada

A few years ago, one of us (L.C.L.) in collaboration with
Schneider and Reddoch' investigated the preparation of
stable substituted phenalenes capable of forming symmetrical
radicals (or cations) possessing threefold rotational symme-
try.

The synthesis of the title compound was rendered possible
by our improved synthesis of 2,7-dimethylnaphthalene. Prior
to its synthesis in five steps by Baker, McOmie, and Warbur-
ton? it had always been obtained by rather tedious separation
of the degradation products of terpenes. In the present work
it was prepared in high yield in two steps. 3-Methylbenzyl-
magnesium chloride and 4.4-dimethoxybutan-2-one (1) gave
the hydroxy-acetal 2 in 73% yicld. Cyclodehydration of
the latter by Bradsher’s reagent resulted in an 85-90% yield
of 2,7-dimethylnaphthalene (3) identical with the product
of Baker et al2. For the synthesis of 2,4,8-trimethylphenalene
(9) by the Fieser-Boekelheide method, a chloromethyl group
in position 4 (or 5) in 2,7-dimethylphthalene is required.
It was therefore necessary to block position t by bromination.
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Chloromethylation of the product by the method of Horn
and Warren® gave 1-bromo-2,7-dimethyl-5-chlorometh-
ylnaphthalene (5) rather than the 4-chloromethyl isomer
because of deactivation of the ring containing bromine. Reac-
tion with diethyl methyimalonate in the presence of sodium
ethoxide gave the diester which on hydrolysis and decarboxy-
lation led to 3-3,6-dimethyl-5-bromo-1 {-naphthyl)-2-methyl-
propanoic acid (6). Hydrodebromination with Raney-Nickel
dlloy/aqucous base as reported by Buu-Hoi* furnished
3-(3,6-dimethyl-1-naphthyl)-2-methylpropanoic acid. C ychi-
zation in  hquid hydrogen fluoride © afforded
2,5.8-trimethyl-2,3-dihydrophenalenone (7). The correspond-
ing phenalenois (8) were obtained in both cis and trans
forms by reduction of the ketone with lithium aluminium
hydride. Finally, treatment of either isomer with alcoholic
hydrogen chloride gave 2,58-trimethylphenalene (9).

3-Hydroxy-3-methyl-4-(3-methylphenyl)-butanal Dimethyl Acetal
(2):

3-Methytbenzylmagnesium chloride was prepared from magne-
sium turnings (24.0 g, 1 g-atom), 3-methylbenzyl chloride (112 g,
0.8 mol), and absolute ether (0.5 1). A solution of 4.4~ dimethoxy-
butan-2-one (1) {93.0 g, 0.7 mol) in dry ether (300 ml) was added
dropwise with stirring to the Grignard reagent. The reaction
mixture was then heated under reflux for 30 min, cooled, and
poured onto ice-cold saturated aqueous ammonium chloride
(1.5 1). The ether layer was separated, washed with a little water
dried (magnesium sulfate), and freed of solvent. The residue was
distilled in vacuo; yield: 118 g (72%); b.p. 95-100°/0.05 torr.
Ci14H2,05 cale. C70.59 H9.31

(238.3) found 70.86  9.16

2,7-Dimethylnaphthalene (3):

A solution of the hydroxy-acetal (2; 78.0 g, 0.3 mol) in glacial
acetic acid (320 ml) and 48% hydrobromic acid (250 ml) was
heated for 1 h on the steam bath with occasional shaking. It
was then stirred in an ice-bath until the oil had crystallized.
The solid was filtered off with suction, washed with water, and
purified by vacuum sublimation from a waterbath at 70°: ; yield:
46.0 g (87%); colorless plates, m.p. 95° (from cthanol) (Ref.%
m.p. 96-97°).

"H-N.M.R. (CDCly): 6=17.76, 7.61, 7.50, 7.30, 7.13 (m, 6H), 2.47
ppm (s, 6H, 2CH;).
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1-Bromo-2,7-dimethylnaphthalene (4):

A solution of bromine (16.0 g, 0.1 mol) in carbon tetrachloride
{100 ml) was added dropwise over a period of 4-5 h to 2,7-dimeth-
ylnaphthalene (15.6 g, 0.1 mol) in chloroform (100 ml). Work-up
in the usval manner gave 17.6 g (74%) of product.

Ci2HiBr ocale. C61.27 H 4.7t

(235.1) found 6137 692

TH-N.MLR.(CDCH3): 6=2.60 (s, 3H, CH ), 2.55 ppm (s, 3H. CH ).

1-Bromo-5-chloromethyl-2,7-dimethylnaphthalene (5):

In a 500-ml three-necked round bottomed flask fitted with a
condenser were placed 1-bromo-2,7-dimethylnaphthalene (70.8 g,
0.3 mol), paraformaldehyde (16.5 g, 0.5 mol), glacial acetic acid
(40 ml), and 85% phosphoric acid (25 ml). The mixture was
vigorousty stirred in a bath at 85-90° for 24 h while passing
a current of anhydrous hydrogen chloride and then poured onto
ice (500 g). The ether/benzene (1:1) extract was carefully washed
with water, 5% sodium hydrogen carbonate, water again, and
then dried with anhydrous magnesium sulfate. Solvent was distilled
off and the residue was purified by bulb-to-bulb distillation; yield:
60 g(75%); b.p. 140°/0.05 torr. The product crystallized on stand-
ing; m.p. 109-110° (from hexane). »

Cy3Hj2BrCl cale. € 5505 H 4.26

(283.6) found 5485 443

3~(5-Bromo-3,6-dimethyl-1-naphthyl)-2-methylpropancic Acid (6):
Monoethyl  (5-Bromo-3,6-dimethyl-1-naphthylmethyl )}-methyima-
lonate: Diethyl methylmalonate (384 g, 0.2 mol) was added
to a solution of sodium ethoxide (50 g of sodium in 80 ml
anhydrous ethanol). A solution of 1-bromo-3-chloromethyl-2,7-
dimethylnaphthalene (55.0 g, 0.2 mol) in anhydrous ether (375
ml) was added to the sodiomethylmalonic ester cooled in ice
water. The mixture was allowed to stand at +5° for 20-24 h:
the ether and alcohol were then removed under reduced pressure.
The residue was treated with ice-cold dilute hydrochloric acid
and extracted with ether. The residue from the ether was purified
by bulb-to-bulb distitlation; yield: 66.5 g (74%); b.p. 170°/0.05
torr.

C21H1,04Br cale. C 5878 H 5.88

(408.2) found 5859 577

'H-N.M.R. (CDCl3): 6 =2.60 (s, 3H, CH3), 4.98 ppm (s, 2H, CH,).
(5-Bromo-3,6-dimethyl-1-naphthyimethyl )- -methylmalonic Acid:
The above ester (66.5 g) was hydrolyzed by heating 2 h on the
steam-bath with potassium hydroxide (17.0 g), water (40 ml),
and ethanol (180 ml) until a sample gave a clear solution on

Downloaded by: National University of Singapore. Copyrighted material.



568 Communications

dilution with water. The hydrolysate was diluted to ~ 1.5 of
its volume with water and acidified with 6 N hydrochloric acid:
yield of crude acid: 30 g (98%): m.p. 1757 (dec.).

3-( 5-Bromo-3,6-dimeihyl-1-naphthyl )-2-methylpropanoic Acid : The
above dibasic acid was decarboxylated by heating it above its
melting point until evolution of gas ceased. The melt was dissolved
in a slight excess of dilute alkali and the barcly alkaline solution
was filtered with the aid of carbon black. The cold filtrate was
acidified with hydrochloric acid; yield of crude product: 32.0 g:
m.p. 140-1417. NLE. 325 (theor. 320).

1-Oxo0-2,5,8-trimethyl-2,3-dihydrophenalene (7):
3-(3.6-Dimethylnaphthyl )-2-methylpropanoic - Acid: The  bromo
acid 6 (3.5 g) was dissolved in water (60 ml) containing sodium
hydroxide (7.0 g) and treated with small portions of Raney-Nickel
alloy (12 g) while stirring. After 2 h, the nickel was filtered off
and the filtrate was acidified with dilute acid; vield: 2.5 g (96%);
m.p. 100°.

N.E. calg. 242: found 242

With a large excess of Raney-Nickel alloy, hvdrogenation of the
naphthalene ring to the tetrahydro derivative oceurs to some
extent to give an inseparable mixture of acids.

[-0x0-2.5 8-trimethyl-2,3-dihydrophenalene: The above acid (5 g)
was added in portions to anhydrous hydrofluoric acid (25 mi)
in a polyethylene bottle. Excess hydrofluoric acid was allowed
to evaporate and the residue was taken up in cther. The ether
solution was washed with water and dilute sodium hydrogencar-
bonate, then dried (K ;CO3). Evaporation of the cther left a yellow
residue which crystallized on standing: yield: 4.3 g (93%); m.p.
67° (from ethanol).

CieH,O cale. C85.71 H7.20

(224.3) found @570 786

cis- and trans-1-Hydroxy-2,5,8-trimethyl-2,3-dihydrophenalene (8):
A solution of ketone 7 (2.5 g) in anhydrous ether (30 ml) was
added dropwise 1o a solution of lithium alanate (0.25 g) in ben-
zenejanhydrous ether (40 :60). Presence of benzene facilitates work-
up. After the decomposition of excess hydride with methyl acetate,
the reaction mixture was poured onto ice and the ether/benzene
solution was freed of solvent. The residue was a mixture of the
two alcohols, easily scparable by pentanc in which the rrans
isomer is insoluble.

cis-8; yield: 0.5 g; m.p. 140--141" (from ethanol).

trans-8; yield: 2.0 g; m.p. 150-151° (from ethanol).

CisHigO cale. C 8495 H8.02
(226.3) found 8510 811

2,5.8-Trimethylphenalene (9):

Compound 8 (cis and trans; 1 g) was heated on the steambath
for 20 min with anhydrous ethanol (12 ml) saturated with hydrogen
chloride. The solution was poured into ice water and the resultant
oil was extracted with ether. The residue obtained after drying
and removal of the solvent was dissolved in pentane (150 ml) and
the solution was poured through alumina (Brockmann, Neutral,
activity grade 1) and cluted with more peatane. Evaporation
of the pentane left colorless crystals; yield: 0.6 gzm.p. 112°,
CieHye cale. €92.30 H7.70

(208.3) found 9211  7.60

2,5,8-Trimethylphenaleninm Perchlorate:

A solution of tetrachloro-o-benzogquinone (1.0 g) and perchloric
acid (0.1 ml) in cther was added to a solution of I-hydroxy-2.3-
dihydro-2,5,8-trimethylphenalene (8; 1.0 g) in ether. After 30 min,
precipitation of reddish brown phepalenium percialorate was com-
plete; yield: 0.24 g; m.p. 200--201".

CiH15C104 cale. € 62.64 H 493

(307.5) found 6270 497

TH-N.M.R. (CDCl3): 8=2.15 (s, 9H, CH3), 0.15 ppm (s, 6H.som)-
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