This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

LPy
o |73 AND 4-CARBOXYPHENYL) BENZ [A] ANTHRACENES AND 9-(3-

AND PROCEDURES AND 4—CARBOXYPHENYL) ANTHRACENES

INTERNATIONAL F. A. Vingiello®; M. P. Rorer*; M. A. Ogliaruso®

Com @ Department of Chemistry, Virginia Polytechnic Institute, Blacksburg, Virginia ® Department of
Chemistry, Northeast Louisiana State College, Monroe, Louisiana

To cite this Article Vingiello, F. A., Rorer, M. P. and Ogliaruso, M. A.(1970) '7-(3- AND 4-CARBOXYPHENYL) BENZ [A]
ANTHRACENES AND 9-(3- AND 4-CARBOXYPHENYL) ANTHRACENES', Organic Preparations and Procedures
International, 2: 3, 197 — 205

To link to this Article: DOI: 10.1080/00304947009458658
URL: http://dx.doi.org/10.1080/00304947009458658

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://wwinformworld.coniterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947009458658
http://www.informaworld.com/terms-and-conditions-of-access.pdf

13:51 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES 2(3), 197-205 (1970)

7-(3~ AND 4-CARBOXYPHENYL)BENZ[A]ANTHRACENES
AND
9-(3- AND 4-CARBOXYPHENYL)ANTHRACENES

1

F. A. Vingiello,'® M. P. Rorer and M. A. Ogliarusol’

Department of Chemistry
Virginia Polytechnic Institute
Blacksburg, Virginia 24061
The four carboxylic acids 7-(3-carboxyphenyl)benz{alanthracene (11),
7-(4-carboxyphenyl)benz[alanthracene (12), 9-(3-carboxyphenyl)anthracene
(13), and 9-(4-carboxyphenyl)anthracene (1l4), were prepared by the five
step procedure illustrated in Chart I. This method, with the exception of
the first step, had been successfully used previously to prepare small
quantities of ll)z 12!3 and lﬁ%. Scaling up the procedures already in the

literature created numerous problems with product purity and poor yields,

wirich the experimental procedures described herein alleviated.
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EXPERIMENTAL

2-(1-Naphthylmethyl)chlorobenzene (1).

A Grignard reagent was prepared, under nitrogen, by the rapid addition
of 207 g (1.0 mole) of l-bromonaphthalene in 600 ml of anhydrous ether to
24.3 g (1.0 mole) of magnesium turnings contained in a 2-1, 3-necked flask,
immersed in a water bath, and equipped with a mechanical stirrer, con-
denser, dropping funnel, and dry nitrogen inlet. After the addition was
complete, the mixture was refluxed 1 hr, the ether was then replaced with
400 ml of dry benzene, and when the temperature reached 550, 129 g (0.80
moles) of o,a-dichlorotoluene in 300 ml of benzene was added over a period
of 1 hr. The reaction mixture was refluxed for 12 hrs, allowed to cool
to room temperature, and the complex decomposed with 300 ml of 10Z hydro-
chloric acid solution while cooling the reaction flask in an ice bath.

The benzene layer was separated, washed three times with 300 ml portions
of water, and dried over sodium sulfate. The dried solution was filtered,
concentrated and distilled under reduced pressure to yield the product as
an impure, yellow viscous oil, b.p. 180-188°/0.7 mm (Lit.5 189-192°/2.0
mm). Some o,0'-binaphthyl codistilled with the product. The distillate
was dissolved in 75 ml of acetone, cooled overnight in a refrigerator and
the crystallized a,a'-binaphthyl removed by vacuum filtration., Concentra-
tion of the filtrate give the product as a yellow viscous oil, yield 101 g

(50%) .

2 -Chlorodiphenylmethane (2).

The procedure for the preparation of the phenylmagnesium bromide
Grignard reagent was the same as reported above, except that 157 g (1.0

mole) of bromobenzene was used. When the temperature reached 55°, 129 g
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(0.8 mole) of o,a-dichlorotoluene was added over a period of 1 hr. The
reaction mixture was allowed to reflux for 10 hrs, then cooled, and the
complex decomposed with 300 ml of 10% hydrochloric acid solution while
cooling the reaction flask in an ice bath. The benzene layer was separated,
washed twice with 300 ml portions of water, dried over sodium sulfate,
filtered and concentrated. Distillation under reduced pressure afforded

the product as a clear oil, b.p. 138-142°/5 mm (Lit.'l 138-142°/5 mm);

yield 124 g (61%).

2-(1-Naphthylmethyl)cyanobenzene (5).

A mixture of 253 g (1.0 mole) of 2-(l-naphthylmethyl)chlorobenzene (1),
134 g (1.5 mole) of cuprous cyanide and a few crystals of anhydrous cupric
sulfate in 600 ml of freshly distilled N-methyl-2-pyrrolidone was vigor-
ously refluxed for 48 hrs in a 2-1, 3-necked flask equipped with a mechani-
cal stirrer and a condenser. The resultant black solution was cooled to
100° and transferred to a 5-1, 3-necked flask equipped with a condenser,
mechanical stirrer and dropping funnel. A solution of 368 g (7.5 moles)
of sodium cyanide in 1500 ml of water was slowly added (exothermic
initially), and the mixture was stirred at 100° for 1 hr as the complex
was decomposed. The mixture was poured into two 2-1 separatory funnels,
200 ml of benzene was added to each, the mixtures were shaken carefully
while warm and left overnight as the water and benzene layers slowly
separated. An ultraviolet lamp was used to distinguish the benzene and
water layers. The benzene layers were separated, the water layers extrac-
ted twice more with 100 ml portions of benzene, the benzene layers were
combined, washed three times with 200 ml portions of water, and dried
over sodium sulfate. The dried solution was filtered, concentrated, and

distilled under reduced pressure to afford the product as a viscous yellow

200



13:51 27 January 2011

Downl oaded At:

T-(3- AND L4-CARBOXYPHENYL )BENZ[A]ANTHRACENES

oil, b.p. 175-180/0.5 mm (Lit.5 216-217/3.0 mm). The oil was dissolved in
75 ml of acetone and cooled overnight. Any a,o0'-binaphthyl which was not
removed during the purification of 2-(l-naphthylmethyl)chlorobenzene (1)
and which codistilled with the product was precipitated and removed by
filtration. Concentration of the filtrate gave the product as a viscous

yellow oil; yield 190 g (78%).

2-Cyanodiphenylmethane (6).

Using 203 g (1.0 mole) of 2-chlorodiphenylmethane (2) the procedure
for the preparation of this compound was exactly the same as the one
reported above, Vacuum distillation afforded the product as a light

yellow oil, b.p. 160-165°/5 mm (Lit.’} 160-164°/4 mm); yield 212 g (75%).

2-(1-Naphthylmethyl)-4'-bromobenzophenone (8).

A Grignard reagent was formed by the addition of 176.9 g (0.75 mole)
of p-dibromobenzene in 600 ml of dry ether (solid is soluble in warm ether)
to 18.2 g (0.75 mole) of magnesium turnings contained in a 2-1, 3-necked
flask equipped with a mechanical stirrer, a condenser, dropping funnel and
a nitrogen inlet, and the flask immersed in a water bath. After the
addition was complete, under a nitrogen atmosphere, the solution was
refluxed 1 hr. The ether was then replaced with 400 ml of dry benzene, and
when the temperature reached 50°, 121.5 g (0.5 mole) of 2-(l-naphthylmethyl)-
cyanobenzene (5) in 100 ml of dry benzene was added over a 1/2 hr period.
The solution was refluxed 14 hrs, cooled in an ice bath, and 443 ml of 25%
sulfuric acid solution was slowly added (very exothermic initially). The
resultant mixture was refluxed for 48 hrs, cooled to room temperature, and
transferred to a 2-1 separatory funnel. The benzene layer was separated,

washed with 200 ml of water, 200 ml of 107% sodium bicarbonate solution,
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twice with 200 ml portions of water, and dried over sodium sulfate. The
dried solution was filtered, concentrated, and vacuum distilled affording
the product as an impure pale greenish-yellow viscous oil, b.p. 240-245°/
0.4 mm (Lit.3 275—2780/2 mm) ; yield 100 g (50%). This product was used

in subsequent reactions with good results without further purificationm.

2-(1-Naphthylmethyl)~3'-bromobenzophenone (7).

This ketone was prepared analogously to 8 using 118 g (0.5 mole) of
m~dibromobenzene to form the Grignard reagent. Vacuum distillation afforded
the product as an impure reddish-brown oil, b.p. 195-197°/0.5 mm (Lit.4
210-220/1 mm); yield 126 g (71%). This product also was used in subsequent

reactions with good results without further purification.

2-Benzyl-3'-bromobenzophenone (9).

This ketone was prepared analogously to 7 using 97 g (0.5 mole) of
2-cyanodiphenylmethane (6). Vacuum distillation afforded the product as
an impure greenish~yellow oil, b.p. 193—1950/0.3 mm; yield 109 g (62%).
No attempt was made to prepare an analytically pure sample for elemental
analysis; however, when this product was used in subsequent reactions with-

out further purification good results were obtained.

2-(1-Naphthylmentyl)-3'-cyanobenzophenone; 2-(l-Naphthylmethyl)-4'-cyano—-

benzophenone; 2-Benzyl-3'-cyancbenzophenone; 2-Benzyl-4'-cyanobenzophenone.

These four cyano ketones were prepared from the bromo ketomes 7, 3,
9, and 10, respectively, by the following procedure. A mixture of 0.5
mole of bromo ketone, 90 g (1.0 mole) of cuprous cyanide and a few crystals
of anhydrous cupric sulfate in 700 ml of freshly distilled N-methyl-2-
pyrrolidone was refluxed vigorously for 48 hrs in a 2-1, 3-necked flask
equipped with a mechanical stirrer and condenser. The reaction mixture

was then cooled to 1000, transferred to a 5-1 flask equipped with a
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mechanical stirrer, 245 g (5 mole) of sodium cyanide in 1-1 of water was
added slowly, and the resultant mixture was stirred at 100° for 1 hr. The
mixture was then transferred to two 2-1 separatory funnels and each was
extracted while warm with 200 ml of benzene. The benzene layers were
separated (U.V. lamp used to distinguish the layers), the aqueous layers
were extracted twice more with 100 ml portions of benzene, the benzene
layers combined and dried over sodium sulfate. The dried solution was
filtered and concentrated to give the product as a viscous black oil (an
0il was obtained in each case). The oils were isolated in 85-95% crude
yields and, in each case, the products were used in subsequent reactions

without any purification.

7-(4-Carboxyphenyl) benz[a]anthracene (12).

To a solution containing 104 g (0.3 mole) of 2-(l-naphthylmethyl)-4'-
cyanobenzene dissolved in 2-1 of refluxing glacial acetic acid in a 5-1
flask equipped with a magnetic stirrer, condenser and dropping funnel, was
added dropwise 500 ml of 48% hydrobromic acid over a 2 hr period. The
resultant solution was refluxed 24 hrs, cooled to room temperature, and
the precipitated product was isolated by vacuum filtration. The product
was obtained as a light brownish-white powdery solid after one crystalliza-
tion from toluene-tetrahydrofuran (THF) (8:2); m.p. 280-2830, vield 52 g
(50%). This material was dried again and used with excellent results in
subsequent reactions without any further purification. An analytical
sample was prepared by recrystallizing this material five times from
toluene-THF (8:2), m.p. 297-299 (Lit.> 298-300°).

Anal. Cale'd for C,.H. O,: C, 86.18; H, 4.64.

2516 °2°
Found: C, 86.20; H, 4.66.
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7-(3-Carboxyphenyl)benz[alanthracene (11).

To a solution containing 74 g (0.21 mole) of 2-(l-naphthylmethyl)-3'-
cyanobenzene dissolved in 1480 ml of refluxing glacial acetic acid con-
tained in a 5-1 flask equipped with a magnetic stirrer and reflux condenser
was added dropwise 400 ml of 487 hydrobromic acid over a 2 hr period. The
resultant solution was refluxed for 30 hrs, cooled to room temperature,
and the precipitated product was isolated by vacuum filtration. The
product was washed with water until the washings were neutral to litmus
and then dried at 940/10 mm in a vacuum oven for 7 hrs. The product was
obtained as light brown crystals after one crystallization from toluene-THF
(8:2); m.p. 267-271, yield 45 g (60%). This material was dried again and
used with good results in subsequent reactions without any further purifica-
tion. An analytical sample was prepared by recrystallizing this material
four times from toluene-THF (8:2) and treated once with charcoal; m.p. 274-
275° (Lit.? 253-254°).

Anal. Calc'd for C, . H O : C, 86.18; H, 4.64.

25716 2"
Found: C, 86.01; H, 4.59.

9-(4-Carboxyphenyl)anthracene (14).

This compound was prepared analogously to 1l to the point of washing
with water until the washings were neutral to litmus. The product was then
dried at 750/10 mm for 8 hr. One crystallization of the product from
toluene-THF (7:3) afforded yellow needles, m.p. 259—2620; yield 48 g (65%).
This material was dried and used in subsequent reactions without further
purification. An analytical sample was prepared by recrystallizing this

4

material twice from toluene-THF (7:3), m.p. 262-264° (Lit. 262—2640).
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9-(3-Carboxyphenyl)anthracene (13).

This compound was prepared analogously to 1l to the point of washing
with water until the washings were neutral to litmus. The product was then
dried at 85°/10 mm for 10 hrs. One crystallization of the product from
toluene-THF (7:3) afforded light brown crystals, m.p. 294—2970; yield 47 g
(64%). This material was dried and used in subsequent reactioms without
further purification. An analytical sample was prepared by recrystallizing
this material four times from toluene-THF (7:3) and treating once with
charcoal to give light yellowish crystals, m.p. 300-302°.

Anal. Calc'd for C,.H. ,0,: C, 84.46; H, 4.74.

2171472°
Found: C, 84.31; H, 4.61,
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