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REARRANGEMENT OF nAPRTRYL ETBERS PRMIOTD BY TIZrWTUN T&TRACELORIDE 

SYNTHESIS OF NAPHTHO{@FIIRYNS AND I, 2-DIRyDR0NAPXTHOlb)FURrWS 

Mohwnnd Reao Sa id i l  

mp l r tmen t  o f  Chemistry, Iefahnn Univers i ty  of T e ~ h n o t o ~ ~ , ~ ~ f ~ h a ~ ,  1 m n  

A b s t m t  - Rearrangement o f  {(B-bmrmalZyZJozy1mphthaZews and a l l y 2  m p h t h y l  

o ther s  pmmotad by t i t an ium t e tmchZor ide  pmduced mph tho ib l fumna  and 1,Z-di- 

h y h - o m p h t h o i ~ f u m n s .  r e spec t i ve l y .  

The Ctaisen remmngement  i s  g e n e m t l y  e f f e c t e d  by protonged heating (180-20O0CJof m p h t h y l  

e t h e r s  i n  ~ o l v o l t  such as & g - d i m e t h y k n i l i w .  hrrthe?. it i s  a l s o  k w w l  t h a t  k w i a  ac ids  cause 

the  acid-catalyzed Claisen rearmngement under milder  condi t ion.  Howeue?, when aZZyZ phenyt e ther  

, 1. m e  h e a t e d  wi th  an s q u i m o h  mmunt  o f  t i h i m  t e t m c h t o r i d e  i n  d i c h t o m e t h a n e  a t  -7a•‹C, 

phenol Z m a  obtained. When t h e  react ion me carr ied o u t  i n  the presence o f  g - t r i m e t h y l s i i y k c e -  

t a n i l i d e  a t  mom temperature, phew2 2 was obtained i n  883; yield. '  

We have found t h a t  Claisen renrmngemolt o f  w p h t h y l  e ther s  p m m t e d  by t i t a n i m  t e h a c h b -  

r i d e  did  no t  pmduce mph tha t r  b u t  the  cyet iaed pmduct.' 

Treobnent o f  2-mphthol w i th  2,3-dibromopmpene gave 2-IiB-bromaZZylJlmphthalene, 4 .  i n  

good y i e ld .  * a 5  Compound 6 m a  aZso p r e p r e d  w i th  the  same procedure in e m e l l e n t  yeiZd. when com- 

pound 4 and 6 were h e a t e d  wi th  two equimolar m u n t s  o f  t i t an ium t e t m c h t o r i d e  i n  d i e h t o m r t h n n e ,  

2me thy lmph tho( z , l -&I f f  f, q .  and 2-methyZ~phtho~l,2-~lfumn, 1. were obtained, r e spec t iue t y .  

In addi t ion,  the  reannngement of m p h t h y l  e t h e ~ s  6 - g wi th  t i t a n i u n  t e h n c h l o r i d e  i n  d ioh lom-  

methane, a t  o•‹C, gave 2 . 2 - d i h y d m m p h t h o l ~ l f f f f  - 15 (Table I ) .  

Acid-cotalyaed reamngemen t  o f  e ther  16 i s  know tn g ive  naphthol 18 * mphthn tewne  17. 

However, when e t h e r  g a s  t r eo ted  w i th  two epuimolar mmta o f  t i t a n i m  t e tmch to? ids  i n  dichzoro- 

methane, mph tho l  g m a  o b t o i w d  a f t e r  1 h a t  0%. No 2,3-dihydw-2,9-dimethytMphtholZ,3-blfumn 

16 - 17 - 18 - - 19 h 20 - 
TO decids whether t h e  rearmngements proceed * the  mph tho l s ,  I-oltyl-2-naphthol ms t r ea ted  

wi th  t i t o n i u n  t e t m c h h r i d e  i n  dichlommethane a t  O•‹C. Afteter 30 min compound 12 m s  obtained i n  82% 

y ie ld .  

The 7eau t t s  avggest a g e n e m i  apprmchto the  syn thes i s  of o methy l jumn  r ing  fused t o  naphtha- 

lene system, as we l t  as t h e  1 ,2-dihydmmphthoibl fmum r ings , in  twosteps  fmmmphthoze ,  i n g o o d y i e l d s .  



Table I 

Naphthy 1 e ther  Equimotar Reaction Time; R o d u c t  I so ia t ed  Ref.  

TiCZ, used Tempemtwne YieldiXI 

EXPERD!ENTAL 

IMR s p e c t m  were determined i n  CCZ4 wi th  TI43 as i n t e r n 2  standard on a Varion EM 360 i n s t m e n t .  

iB-BmmonllyllnaphthaZiie~ 2 and 6 were prepared by react ion of 2,s-dibmmopmpene and anhydmus 

potaseium carbonate w i th  2-naphthol or I-naphthot i n  acetone, reapect ivcly .  Naphthyt e ther s  -= 
were prepared w i th  the  same pwcedure using Fbromo-1-pmpene or --2-bwmo-2-butene. The i r  PMR 

s p e c t m  were iden t i ca l  w i th  those reported i n  the  l i t e r a t ~ r e . ~  P M  o f  I-l1&bmmoallyZJInaphthoZene 

, 6 , showed peaks a t  64.86 is ,  28). 5.63 id, J= 2Hz, IHJ, 6.02 id, = ZHz, I N ,  6.51-6.8 im, IHi, 

7.13-7.02 im, 5 U ,  6.11-8.49 im, I U .  

cewm.1 pmcedwne for the  rearmngement o f  naphthyl e thers:  

Nophthyz e ther  110 m l l  was dissolved i n  dry dichtommethrme 140 mil and kept  under atmosphere o f  

nitmgen. Titonium t e t m c h l o r i d e  i n  CH2C12 110 mll was added sIowly, and the  react ion mist- me 

s t i r red  ( o r  was ~ f l 1 u : e d i .  Then water was added and a f t e r  w m I  work-up, the  dark brown l iqu id  was 

chwmtogmphed  on neutral  alwnina, e l u t i n g  wi th  l i g h t  p e t m i e m  e ther .  The tempemture and the  

condi t ion of the  react ion me given i n  Table I .  
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