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

OpP

LT Py

S PREPARATION OF 3-(9,10-DIHYDRO-1-ANTHRYL)PENTANE-2,4-
S rtocioies | DIONE

INTERNATIONAL Y. Nakano?; H. Hiura?
ERSCI e St 2 Facility of Science, Ibaraki University, Bunkyo, Mito, JAPAN

To cite this Article Nakano, Y. and Hiura, H.(1979) 'PREPARATION OF 3-(9,10-DIHYDRO-1-ANTHRYL)PENTANE-2,4-
DIONE', Organic Preparations and Procedures International, 11: 5, 267 — 270

To link to this Article: DOI: 10.1080/00304947909354862
URL: http://dx.doi.org/10.1080/00304947909354862

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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, formul ae 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 damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947909354862
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 27 27 January 2011

Downl oaded At:

OPPI BRIEFS

broad).
Anal. Calcd for CshH52Nh°3/2 H0: C, 84.98; H, 6.12; N, 6.24.

Found: C, 85.03; H, 5.91; N, 5.79.
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3-(9,10-Dihydro-l-anthryl )pentane-2,4-dione(VI) was obtained by the se-

quence shown below.

LAH -
arcog 2 archon 322 arcyet N arcrpeN
I 1 T

- SOCl; (Et02C),CH
OH. prchycopn <2 ¢ 02ChCH  cHacoCHCOE,
2 v
H30"

ACZO
ArCH,COCH3 == (CH3CO)aCHAF
v BF3 vi A= 00

EXPERIMENTAL
Elemental analyses were performed with a Yanagimoto Model MI'-1 CHN-cord-
er. Infrared and 1H NMR spectra were obtained with Hitachi Model EPI-Sp and

Hitachi Model R-20 spectrometers, respectively. Melting points are uncorrect-
ed.

1-Hydroxymethyl—-9 ,lo-dimdrogthraeenegll.- Forty grams (0.19 mole) of 9,10-
dihydro-l-anthroic acidl was added in small portions to a suspension of 12
g of LiAJ.Hh in 1.2 1 of ether under vigorous stirring. The reaction mix-
ture was stirred and refluxed for 0.5 hr. After addition of water followed

by T00 ml. of 10% stoh’ a crystalline solid was obtained from the ether
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layer. Recrystallization from aqueous ethanol gave 34.4 g. (84%) of color-
less crystals, mp. Th-T5°. lH NMR (CDC13): T 5.29 (24 s, ArCQQOH), 7.57
(14 s, OH).

Anal. Calcd for 015H1h°’ C, 85.68; H, 6.71. Found: C, 85.43, H, 6.L1.

l-Chloromet_t_ggl-g,lo-dipxdroa.nthracenefII}.- A mixture of the preceding alco~-

hol (30 g, 0.1L3 mole), 500 ml of benzene and 20 ml of SOC1l, was refluxed

2
for 5 hrs. The cooled solution was washed with 10% Na.HCO3 solution and

then with water. The benzene solution was dried and evaporated. The res-
idue was recrystallized from a mixture of hexane and benzene to yield 2u4.T

g (80%) of II, mp. 63-65°. H NMR (cDC14): T 5.30 (2H s, ArCH,C1).
1-Cyanomethyl-9,10-dihydroanthracene(III).- To a mixture of NaCN (14.7 g,

0.3 mole) tetra-n-butylammonium chloride (0.8 g), and H,0 (6 ml1) was added
22.8 g (0.11 mole) of II dissolved in 150 ml of et',her.2 The colorless cry-
stals which formed were filtered and washed with ether. The filtrate was
treated with the same amount of fresh NaCN solution under the same conditions.
The combined crystals were recrystallized from benzene-hexane to afford 15.9
g (66%) of colorless neddles, mp. 109-110°. IR(KBr): 2230 em™l. JTI NMR:

T 6.28 (28 s, ArCH,CN).

Anal. Calcd for 016H13N: c, 87.64; H, 5.98; N, 6.39. Found: C, 87.73; H,
6.05; N, 6.56.

9,10-Dihydro-1-anthrylacetic acid(IV).- A mixture of III (17.7 g, 0.81 mole),
ethanol (53 ml), and 10% NaOH solution (1240 ml) was refluxed for 6 hrs.
After treatment with charcoal, the clear solution was acidified with acetic
acid. The white precipitate was collected and recrystallized from benzene-
hexane to afford 9.1 g (48%) of IV as colorless needles, mp. 155-157°. IR:

1

1710 en L. m mMR(cDCL T -1.25 (1H broad, COH), 6.23 (28 s, ArCH,COH).

3):
Anal. Calcd for °1631h°2‘ ‘c, 80.64; H, 5.92. Found: C, 80.56; H, 6.03.

1-(9,10-Dihydro-1-anthryl )propan-2-one(V).- A mixture of acid, IV (12 g,
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0.051 mole), absolute benzene (300 ml) and 16.6 ml of thionyl chloride was
refluxed for 3 hrs. with stirring. Benzene and excess SOCl2 was removed
at 30 mmHg below 100°. 'fhe residual oil (22.3 g) was used in the next
step without further purification.

A mixture of absolute ethanol (2.5 ml) and ccyy, (0.3 ml) was added to
2.54 g of magnesium turnings. After five minutes a solution of diethyl
malonate (15.9 ml) in absolute ethanol (9.5 ml) and aﬁsolute ether (20 mi)
was added dropwise to maintain gentle reflux. Reflux was continued for an
additional 3 hrs. with stirring. To the mixture was added the solution of
the acyl chloride (22.3 g) in ether (24 ml) with vigorous stirring. The
mixture was stirred until a viscous layer appeared. After acidification
with dil. stoh, the aqueous layer was separated and extracted ether. The
combined ethereal solution was evaporated and the residue was heated with
acetic acid (56.6 ml), conc. H,S80), (7.8 m1), and H,0 (38 m1) for 4 hrs.
The cooled reaction mixture was made alkaline with 20% NaOH solution and
extracted with ether. The ethereal layer was dried (NaZSOh) and evaporated.
Crude ketone V (obtained as an oil) was passed through a column of florisil
with benzene as eluent and used in the next step without further purifiéa-
tion. IR: 1720 cmfl. lH NMR: 1t 8.06(3H s, -gga), 6.40 (2H s, Arg§20=0).

3-(9,10-Dihydro-1-anthryl)-pentane-2,4-dione(VI).- A mixture of V (22.3 g),

acetic anhydride (23.3 ml), BF.-acetic acid complex (39 g)3and.anhydrous

3
p-toluenesulfonic acid (1.63 g) was warmed to 50° with stirring for 24 hrs.
Sodium acetate (38.1 g) dissolved in 370 ml of H,0 vas added, and the mix-
ture was refluxed for 2 hrs. The resulting black oil was extracted with
ether, and washed with water twice. The B-diketone was extracted with 1N
NaOH solution and was separated as an oily material on acidification with

acetic acid. It was extracted with ether, and chromatographed on & column

of silica gel with benzene. The crude B-diketone was obtained as a pale
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yellow solid. It was recrystallized from ethanol to give 3.6 g. of color-

less crystals, mp. 93-95°; IR: 1600 cmfl.

Y wmr: 1 8.13 (6H s, -CH3),
-6.65 (broad, enolic OH), 2.4-3.1 (multiplet, aromatic protons), 4.3 and
6.0 (broad, methylene).

Anal. Calcd for C Cc, 81.98; H, 6.52 . Found: C, 81.65; H, 6.32 .

19118%°
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