
'T'rtrahPdrnn letter9 :ln. 1, pp 67 - 73, 1973. Fersmon Press. Printed In Crest Britain. 

THE REDUCTION OF /LSURSTITTJWD DIMEl'~OZ?W'HTHS WITH Id. IN WA 

Vojciech Eotlarek 

Agricultural Academy, Institute of General Ohemistry, VrocXaw 

ul. Norwida 25, Poland 

(PQ~s17!.d >q LX 20 '?p+n&r 1@72; A-.Vrt,Pa for ~~~~li_c%+ttin 4 ib_efw&er 1972) 

Solutions of alkali metals in HKP_4 /HexsmethylenephosphotrQunide - abbreviated 

BMFT in the French literature/, have recently found application in the reduc- 

tion of various unsaturated systems, e. go d ,/3-unsaturated ketones I/ , 

91,/3-unsaturated acic?s 21 , saturated ketones 3/ aa unconjugated ana even 

tetrasubstituted Cd bonds "I. The reduction of d,p-unsaturatea ketones end 

acids has been carried out under conditions which selectively recbice only one 

function. For sinple benzene derivatives the site of reduction can be predic- 

ted easily znd depends on the presence or absence of a proton donor /ROH/. 

Sithout the prcton donor one obtains, for example, phenol from snisole 5/ and 

;? mixture of naphthalene and /3-naphthol from 2 - methoxynaphthalene 6/ o 

TLus, only the 'J - 0 bsnd is split and the aromatic ring is not attacked. 

In the presence of alcohol the ring is reduced ard the products are the same 

as those obtained from the Birch reduction in liquid ammonia ? 

A totrllg different situation may exist in the case of polgsubstituted nap& 

C;fielene derivatives. For this reason we thought that it would be interesting 

fo apply the reduction ?!ith metals in !IlWA to various dialkoxgnaphthalenes. 

Tn these compounds two -_/ -OR groups can complicate the reaction course, particu- 

12rly ic unsgmmetriczlly substituted dialkoxynsphthalenes. A stUdy of the 

reaction to determine conditions 2ermittinE; selective reduction in cases 
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where many susceptible groups are present in the molecule appeared to be advi- 

sable prior to applying this method to more complicated systems, steroids 

for example. 

Initially we turned our attention to the simplest dialkoxynaphthalenes 

containing two equivalent -OR groups at the /s positions of the naphthalene 

r3ng. This arrangement of the substituents was expected to ensure a relatively 

simple course for the reduotion. Reduction of 2,6 - dimethoxy - /I/ and 

2,7 - dimethoxynaphthalene /II/ with sodium in liquid ammonia yielded, respec- 

tively, 1,4,5,8 - tetrahydro - 2,6 - dimethoxynaphthalene 8/ and 1,4,5,8 - tet- 

rahydro - 2,7 - dimethoxynaphthalene ga - e'. A third compound, 2,5 - dimetho- 

xynaphthalene /III/ was also tested. because of the ortho relation of the 

groups one to another,the reduction of compound /III/ with sodium in liquid 

ammonia yields a mixture containing products of a reductive removal of one or 

two methoxyl groups IO/ . 

All compounds were reduced with lithium in HhPA in two ways: 

u - without a proton donor, B/ - with a proton donor /EtOH/ 

A/ A TBF solution of the compound to be reduced was added to a solution of 

lithium inHbPA- TX-II? /5 I 4/ and the reaction mixture was stirred for 6 hours 

at 20 - 25'C. The HMPA was decomposed with 2N HCl at 5’6. 

B/ As in A except that the addition of the compound to be reduced was followed 

by a slow addition of snhydrous EtOH. 

Multicomponent mixtures were obtained in every oase. Pure compounds were 

identified by comparison of tic mobilities, melting points, and ir and uv 

spectra with authentic samples and by preparation of suitable derivatives. 

Qualitative and quantitative results are presented in the Table. 

The experiments demonstrate that without alcohol "reductive cleavage" of 

the typei naphth. 
f 

0 - Me and naphth. - 0 
f 

Me is the major reaction. In the 

presence of alcohol reduction of the ring prevails preceded, however, by an 

attaok at one of the two methoxyl groups. These reactions give distinctly dif- 

ferent product mixtures than those from redusticn with sodium ir: lio>Jid anyonia. 

Experiments currently under way are aimed at finding conditions permitting 
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the Birch - type reduction, to the exclusion of other reaotions. 

currently engaged in the reduction of other dialkoxynaphthalenee 

I,5 -, I,6 -, I.7 -/ with lithium in HEPA. 

Table 
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Il.4 -, 

I 
4 

Compound Products obtained /Sk/ 

reduced A /without RtOH/ B;with EtOH/ 

2,6-dimethox~- 

naphthalene "w Hw -na!h:hol 

/I/ A B A B A B 
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It 
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I 

2,7-dimethovi 
Ii 

naphthalene 

/II/ 
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A B 

20 <5 
I 

2,3-dimethoxy- 

naphthalene & 

/III/ A B 

&or iyLol 

A B B 
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‘ 
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