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OPPI BRIEFS 

broad). 

- Anal. Calcd for C64H52N4*3/2 H20: C ,  84.98; H ,  6.12; N, 6.24. 

Found: C, 85.03; H ,  5.91; N ,  5.79. 

FTEPARATION O F  3-( 9,10-DIHYDRO-l-A"I'HRYL))PENTANE-2 ,k-DIONE 

Submitted by Y. Nakano* and H. Hiura 
0 . - . - . . . 

Faculty of Science 
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JAPAN 

>( 9,10-Dihydro-l-anthryl)pentme-2 ,k-dione(VI) w a s  obtained by the se- 

quence shown below. 

LAH 
ArC02H - ArChOH s!%2 A r C w I  5 ArChCN 

I I 1  111 
SOCI2 (Et02C)2& 

t ArCH2COCH(CO#t)2 OH- - ArCH2C02H - 
H2° I V  
H ~ O +  A c ~ O  - ArCH$OCb - (CH3C0)2CHAr Arr $06 

V BF3 V I  

ExpHlIMENTAL 

Elemental analyses were performed with a Yanagimoto Model Ml'-1 CHN-cord- 
Infrared and 1 H  NMR spectra were obtained with Hitachi Model EPI-S2 and er. 

H i t a c h i  Model R-20 spectrometers, respectively. 
ed. 

l-€Iydroxymethyl-9.10-dilwdroaathracene( I) .- Forty grems (0.19 mole) of 9,lO- 

dihydro-1-anthroic acid was added i n  s m a l l  portions t o  a suspension of 12 

g of LIA~III, in 1.2 1 of ether under vigorous s t i r r ing.  

ture was s t i r r ed  and refluxed for 0.5 hr. 

by 700 m l .  of 10% H g O 4 ,  a crystal l ine sol id  WBB obtained from the  ether 

Melting points are uncorrect- 

1 

The reaction mix- 

After addition of water followed 
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OPPI BRIEFS 

layer. Recrystallization from aqueous ethanol gave 34.4 g. (84%) of color- 

I less crystals, mp. 74-75'. H NMR (CDC13): T 5.29 (2H s ,  ArCHHOH), 7.57 

(M s,  og). 

- Anal. Calcd for  C15H140: C ,  85.68; H ,  6.71. Found: C,  85.43, H, 6.41. 

1-Chloromethyl-9 ,lO-dihydroanthracene( 11) .- A mixture of the preceding alco- 

hol 

for  5 hrs .  

then w i t h  water. The benzene solution was dried and evaporated. The res- 

idue w a s  recrystallized from a m i x t u r e  of hexane and benzene t o  yield 24.7 

g (80%) of 11, mp. 63-65'. b NMR (CDC13): T 5.30 (a 8 ,  A r B 2 C 1 ) .  

l-Cyanomethyl-9,10-dihydroanthracene(III~.- To a mixture of NaCN (14.7 g, 

0.3 mole) tetra-2-butylemmoniun chloride (0.8 g ) ,  and H20 (6  m l )  w a s  added 

22.8 g (0.11 mole) of I1 dissolved in  150 m l  of ether.2 

stals which formed were f i l t e r ed  and washed w i t h  ether. The f i l t r a t e  was 

t reated w i t h  the same amount of fresh laCN solution under the same conditions, 

The combined crystals were recrystallized from benzene-hexane t o  afford 15.9 

g (66%) of colorless neddles, mp. l ~ - l l O o .  IR(KBr) :  2230 an-'. .k Ii'hfR: 

T 6.28 (2H s, &C&CN). 

Anal .  Calcd for  C16H13N: C ,  87.64; H, 5.98; N, 6.39. Found: C, 87.73; H ,  

6.05; N, 6.56. 

9,lo-Dihydr~l-anthrulacetic acid(IV).- A mixture of I11 (17.7 g, 0.81 mole), 

ethanol (53 m l ) ,  and 10% BaOH solution (1240 ml) was refluxed for  6 hrs. 

After treatment with charcoal, the clear  solution was acidified with acetic 

acid. The white precipi ta te  wae collected and recrystallized fran benzene- 

hexane t o  afford 9.1 g (48%) of I V  a8 colorless needles, mp. 155-157'. IR: 

1710 an-'. lIi ~ ( C D C 1 3 ) :  T -1.25 (UI broad, Cog), 6.23 (2H 8 ,  m4cO@. 

- Anal.  Calcd for  C16H1,,02: C, 80.64; H, 5.92. Found: C, 80.56; H, 6.03. 

l - ( g , l ~ D i h u d r o - l - s n t h r y 1 ) ~ ~ ~ ~ - 2 - o n e ( V ) . -  A mixture of acid, Iv (12 g, 

(30 g, 0.143 mole), 500 ml of benzene and 20 ml of S0Cl2 w a s  refluxed 

The cooled solution was washed w i t h  10% NaHC03 solution and 

The colorless cry- 
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OPPI BRIEFS 

0.051 mole), absolute benzene (300 ml) and 16.6 ml of thionyl chloride w a s  

refluxed for  3 hrs. with s t i r r ing .  

a t  30 d g  below looo. 
Benzene and excess S0Cl2 was  removed 

h e  residual o i l  (22.3 g) w a s  used in  the next 

s tep  without f l r t he r  purification. 

A mixture of absolute ethanol (2.5 m l )  and CC14 (0.3 m l )  w a s  added t o  

After f ive minutes a solution of diethyl 2.54 g of magnesium turnings. 

d o n a t e  (15.9 m l )  i n  absolute ethanol (9.5 ml) and absolute ether (20 m l )  

w a s  added dropwise t o  maintain gentle reflux. Reflw was continued for  an 

additional 3 hrs. with s t i r r ing .  To the mixture w a s  added the solution of 

the acyl chloride (22.3 g) i n  e ther  (24 m l )  with vigorous s t i r r ing .  

mixture was s t i r r ed  u n t i l  a viscous layer appeared. 

with d i l .  H$04, the aqueous layer was separated and extracted ether. 

combined ethereal solution w a s  evaporated and the residue was heated with 

acetic acid (56.6 m l ) ,  conc. H2S04 (7.8 m l ) ,  and H20 (38 m l )  for 4 hrs. 

The cooled reaction mixture was made alkaline with 20% NaOH solution and 

extractbd with ether. 

Crude ketone V (obtained as an o i l )  was passed through a column of f l o r i s i l  

The 

After acidification 

The 

The ethereal layer was dried (Na2S04) and evaporated. 

with benzene as eluent and used in  the next step without further purifica- 

t ion.  I R :  1720 cm-’. l H  NMR: T 8 . 0 6 ( 3  8 ,  -CH3), 6.40 ( 2 H  s, ArC&C=O). 

~(9.lO-Dihydro-l-anthryl)-pentane-2,4-dione(VI) .- A mixture of V (22.3 g) , 
acetic anhydride (23.3 m l ) ,  BF3-acetic acid complex (39 g) and anhydrous 

ptoluenesulfonic acid (1.63g)  was warmed t o  50° with s t i r r ing  for 24 hrs. 

Sodium acetate (38.1 g) dissolved in  370 m l  of H20 was added, and the  mix- 

ture was rel‘luxed for  2 hrs. 

ether,  and washed with water twice. The B-diketone was extracted with lN 

BaOH solution and was separated as an o i ly  material on acidification with 

acet ic  acid. 

of s i l i c a  gel  with benzene. 

3 

The result ing black o i l  was extracted with 

It w a s  extracted with ether,  and chromatographed on a column 

The crude &diketone was  obtained as a pale 
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OPPI BRIEFS 

yellow so l id .  

less c rys t a l s ,  mp. 93-95'; I R :  1600 cm-l. % NMR: T 8.13 (6H s,  -(XI3), 

-6.65 (broad, enol ic  O H ) ,  2.4-3.1 (mult iplet ,  aromatic protons) ,  4.3 and 

6.0 (broad, methylene). 

- Anal. Calcd f o r  ClgH1802: 

It w a s  r ec rys t a l l i zed  from ethanol t o  give 3.6 g. of color- 

C, 81.98; H, 6.52 . Found: C ,  81.65; H,  6.32 . 
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