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ORGANIC PREPARATIONS AND PROCEDURES INT. 1 5 ( 3 ) ,  145-148 (1983) 

PKEPARATION OF 1,2,3,4-TETRAHYDRO-6-METHOXY-5-METHYLNAPHTHALENE-2-ONE 

Ming Shen and A r t h u r  G. Schu l t z *  

Department o f  Chemistry,  Rensselaer Po ly techn ic  I n s t i t u t e  
Troy,  New York 12181 

I n  ou r  recen t  t o t a l  syn thes i s '  o f  t h e  c y t o t o x i c  p h y t o l e x i n  j uncuso l ,  

1,2,3,4-tetrahydro-6-methoxy-5-methyl naphthalene-2-one (1) - served as 

s t a r t i n g  m a t e r i a l .  

f rom naphthalene-2,6-dio12 i s  r e p o r t e d  t o  be 12%. 

i n  t h e  development o f  a p r a c t i c a l  t o t a l  syn thes i s  of  j uncuso l ,  we suc- 

ceeded i n  improv ing  t h e  e f f i c i e n c y  o f  t h e  Davis and F o r r e s t  procedure and 

ob ta ined  t e t r a l o n e  1 i n  72% y i e l d  f rom naphthalene-2,6-diol  . 2  

The o v e r a l l  y i e l d  o f  t h e  p r e p a r a t i o n  o f  t e t r a l o n e  - 1 

Because o f  o u r  i n t e r e s t  

Et02C wo \ Re0 y$:p!,.!co*rs,e 

ire0 

I.1 e Ple 

2 - 1 - 

R e f l u x i n g  an aqueous sodium hyd rox ide  s o l u t i o n  o f  naphthalene-2,6- 

d i o l  and d ime thy l  s u l f a t e  i s  r e p o r t e d  t o  g i v e  2,6-dimethoxynaphthalene 

(3a)  - i n  53% y i e l d ;  t h i s  t r a n s f o r m a t i o n  has now been performed i n  98% y i e l d  

u s i n g  methyl  iod ide-po tass ium carbonate  i n  DMF a t  room tempera ture .  For-  

m y l a t i o n  w i t h  DMF-phosphorus o x y c h l o r i d e  gave 2,6-dimethoxy- l -naphthalde- 

hyde (3b )  - which w s  conver ted  t o  2,6-dirnethoxy-l-methyl naphthalene (C) 
i n  85% v i e l d  by Wo l f f -K i shner  r e d ~ c t i o n . ~  

I n  c o n t r a s t  t o  p rev ious  workY2  we e l e c t e d  t o  i s o l a t e  enol  e t h e r  e, 
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SHEN AND SCHULTZ 

obtained from sodium in refluxing isoamyl alcohol reduction of &, by a 

solvent extraction procedure. Using this technique, crystalline % is 

Ieie 4 - R 3  - 
a, 4 = H; b, f? = CHO; c ,  R = Me a, X = OKe; b, X = nyrrolidinyl 

obtained in 87% yield on a 21 g reaction scale. 

chloric acid hydrolysis of - 4a gives tetralone - 1 (99% yield) as a lightly 

colored oil . 4  The purity of this material was convincingly demonstrated 

by conversion of 4a via enamine 

pyrrole 2 in 82% yield.’ 
Acknowledgment.- This work was supported by the National Institutes o f  

Health (Grants GM 26568 and CA 25787). 

Subsequent 1 N  hydro- 

to analytically pure, crystalline 

EX P E R I ME 11 T A L S E C T I 0 N 

Preparation of 2,6-dimethoxynaphthalene ( 3 a )  .- A solution of naohthalene- 

?,5-diol dihydrate (5.0 g, 0.025 moly Aldrich Chemical Co.) and methyl 

iodide (5.5 mL, 0.10 mol) in DNF (65 m L )  together with finely ground anhy- 

drous potassium carbonate (14 g, 3.10 mol) was stirred at room tempera- 

ture for 24 !I. The reaction mixture was poured into water (390 mL), after 

which precipitated - 3a was collected. 

methylene chloride and dried over anhydrous mannesium sulfate. 

and evaporation of solvent gave 4.6 g 

line - 3a of sufficient purity for the next operation. 

The crude product was dissolved in 

Filtration 

(98%) of lightly colored, crystal- 

’H NrfR (60 MHz, 

CDC13): 6 3.93 ( s ,  6H), 7.33-7.30 ( m y  4H),  7.57 (d, 2H, J = 8 

Preparation of 2,6-dimethoxy-l-methylnaphthalene (&) .- To a solution of 

2,s-dimethoxynaphthalene (3) (24.7 q, 0.131 mol) and dry DF’F (13.0 rnL, 

3.143 mol) in dry toluene (24 mL)  was added phosphorus oxychloride (13.9 
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PREPARATION OF 1,2,3,4-TETRAHYDRO-6-METHOXY-5-METHYLNAPHTHALE~-2-ONE 

m L ,  0.140 mol). 

solut ion was cooled t o  room temperature and then poured in to  an ice-water 

b a t h  cooled, saturated ammonium ace ta te  solut ion (120 m L ) .  

f o r  a few min, the resu l t ing  mixture was extracted with benzene (3 x 200 

m L ) .  

brine (3 x 100 m L )  a n d  dr ied over anhydrous magnesium s u l f a t e .  

After heating f o r  3 h a t  130" under a drying tube,  the 

After  s t i r r i n g  

The combined organic ex t r ac t  was washed with 5PI HC1 (3 x 100 m L ) ,  

F i l t r a t ion  

and evaporation of solvent gave 25.4 g (90%)  of l i g h t l y  co 

1 ine Zy6-dimethoxy-l-naphthaldehyde (&) ,2 y 3  I H  WMR (69 F:Hz 

3.56 (s, 3H), 3.66 (s, 3H), 5.70-7.08 ( m ,  3H), 7.57 ( d ,  l H ,  

8.86 ( d ,  l H ,  J = 9 Hz), 10.3 ( s ,  1 H ) .  

ored , crys ta l  - 

C D C 1 3 ) :  6 

J = 9 Hz), 

To crude ( 3 b )  - (25.4 g, 9.118 mol) suspended in diethylene glycol (180 

m L )  was added 85% hydrazine hydrate (19 4, 9.32 mol). 

mixture a t  100" f o r  10 min and cooling t o  room temperature, potassium 

hydroxide pe l l e t s  (85% K O H ,  56 gm, 0.18 mol) were added. The resu l t ing  

mixture was heated t o  ref lux unt i l  nitrogen evolution ceased (-30 min) 

and cooled t o  room temperature, a f t e r  which water (590 m L )  was added. 

resu l t ing  p rec ip i t a t e  was col lected and washed with water (300 m L ) .  

crude product was dissolved in methylene chlor ide (509 m L )  and dr ied with 

anhydrous magnesium s u l f a t e .  

22.2 g 

f o r  the  next operat ion,  l H  NFR (60 MHz, C D C 1 3 ) :  

( s ,  6H), 7.97-8.13 ( m y  5H).2 

Preparation of 1,2,3,4-tetrahydro-6-methoxy-5-methyl naphtha1 ene-2-one (1) .- 
To a solut ion of & ( 2 1  9, 0.10 mol) in ref luxina isoamyl alcohol (310 m L )  

under a nitrogen atmosphere was added sodium in chips (35 g, 1.5 mol) over 

4 h .  

a f t e r  which the solut ion was cooled t o  room temperature and water (400 m L )  

was added. 

After heating the 

The 

The 

F i l t r a t ion  and evaporation of sol vent gave 

(94%) of l i g h t l y  colored, c r y s t a l l i n e  (&) of s u f f i c i e n t  puri ty  

6 2.53 (s, 3H), 3.90 

Refluxing was continued unt i l  a l l  sodium was consumed (-30 min),  

The isoamyl alcohol was removed by d i s t i l l a t i o n  with water; 
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SHEN AND SCHULTZ 

d i s t i l l a t i o n  was te rm ina ted  when t h e  b o i l i n ?  p o i n t  reached 100". The 

aqueous l a y e r  was e x t r a c t e d  w i t h  methylene c h l o r i d e  (3  x 209 mL) and t h e  

combined o rgan ic  e x t r a c t  was washed w i t h  b r i n e  ( 3  x 200 mL) and d r i e d  

w i t h  anhydrous magnesium s u l f a t e .  

gave 17.8 g 

F i l t r a t i o n  and evapora t i on  o f  s o l v e n t  

(87%) o f  y e l l o w  c r y s t a l l i n e  enol  e t h e r  &, I H  NFlR (60 MHz, 

J = 7.2 Hz),  2.78 ( t ,  2H, J = 7.2 

s ,  l H ) ,  6 .57 (d ,  l H ,  J = 9.0 Hz),  

CDC13): 6 2.11 ( S ,  3H), 2.40 ( t ,  2H, 

Hz) ,  3.54 ( s ,  3H), 3.78 ( s ,  3H), 5.48 

5.79 (d,  l H ,  J = 9.0 H z ) . ~  

A s o l u t i o n  o f  - 4a (10 g, 3.049 mol 

was heated a t  r e f l u x  tempera ture  f o r  3 

i n  THF (180 mL) and 1 N  HC1 (80 mL) 

The h under a n i t r o g e n  atmosphere. 

r e a c t i o n  m i x t u r e  was coo led  t o  room tempera ture  and e x t r a c t e d  w i t h  e t h e r  

( 3  x 200 mL). The combined o rgan ic  e x t r a c t  was washed w i t h  1 N  sodium 

b i ca rbona te  ( 3  x 150 mL), b r i n e  ( 3  x 150 mL) and d r i e d  w i t h  anhydrous 

magnesium s u l f a t e .  

o f  a l i g h t l y  c o l o r e d  o i l ,  - 1, IH IJMR (60 tlHz, CDC13): 

F i l t r a t i o n  and evapora t i on  o f  s o l v e n t  gave 9.2 g (99%) 

6 2.20 ( s ,  3H), 2.48 

2 H ) ,  3.80 ( s ,  3H), ( t ,  2H, J = 7.2 Hz),  3.05 (t, ZH, J = 7.2 Hz), 3.50 ( s ,  

6.72 (d,  l H ,  J = 9.0 Hz), 6.96 (d ,  l H ,  J = 9.0 H z ) . ~  

Th is  work was suppor ted  by t h e  Na t iona  
26558 and CA 25787). 
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