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Abstract - Thermal treatment of the !-hydroxymethylbenzylsiianes wi th  an 

excess maleic anhydride or 2,)-dichloromaleic anhydride afforoed the 

corresponding substituted tetrahydronaphthalenes rtereoreiect ively in 

satisfactory yields presumably via the 2-quinodimethane intermediates 

generated by the benzo-Peterson reaction. 

o-Quinodimethanes are very important intermediates for the synthesis of p o l y ~ y c l e s . ~ - ~  This rtirnularer the - 
5 

development of  various methods for generating these reactive species.384 W e  recently reported an 

ef f ic ient  rtereoselect ive synthesis o f  an antitumor lignan lactone deoxypodophyilotoxm (L) from the 

o-hydroxymethyibenrylrilane (L) in which we proposed a generation o f  an g u i n o d i m e t h a n e  intermediate (2) - 

toluene, L C -  

M e 0  M e  M e 0  

OMe Me 

Scheme 1 



via t h e  unprecedented benzoiogue of t h e  Peterson reaction6" in t h e  Ney s tage .  Spontaneous genera t ion of  

the  g-quinodimethane (5) and i t s  addition t o  maleic anhydride occurred smoothly by heating t h e  

o-hydioxymethylbenrylrilane (1) with f i ve  equivalents of maleLC anhydride in benzene or to luene t o  produce - 

s tereore lec t ively  t h e  1,2,3-trisubrtituted te t rahydronaphthalene  ($1 in good yield (Scheme 11. In t h e  

present repor t  we  descr ibe  t h e  synthesis of  some subst i tu ted  te t rahydronaphthalene  der ivat ives  ( E l  

8 extending t h e  benro-Peterson method to  o ther  g-hydroxymethyibenzylsilane der ivat ives  (8) . 
Clean and smooth cycioaddition occurred when t h e  benryiriianer (8) were  heated  with f ive  equivalents of 

maleic anhydride (2 : X=Hl or 2,3-dichioromaleic anhydride 19 : X=CI) in to luene a t  refluxing temperature  

8 t o  give rise t o  t h e  corresponding subst i tu ted  te t rahydronaphthalener  (10) s tereoselec t ively  in accep t ab l e  

yields (Scheme 2 and  Table  I). Stereochemistry of  t h e  adducts  (10 : R2=Ar, X=H) was  easily determined 
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1 t o  have a l l  g configurat ion bared on H H coupling (J=5 .5  Hz) in H-nmr ~ p e c t r a , ~  while the 1- 2 

stereochemistry of the dichloro-adductr 110 : R2=Ar,  XzCI) was also deduced t o  have ~ - l ( H ) I 2 ( C I ) - ~ -  

2(C1)13(C1) configuration since no I-arylnaphthalener (2) were formed under basic conditions due t o  their 

r ig id  conformation (11) unsuitably disposed to trans-dehydrochlorination (Scheme 3). The tr imethylsi lyl  

group war essential to  form the cycloadductr (10) as only the benzylhydryl ether (14) was generated in 

moderate y ie ld  when the benzyhydrol ether (2) having no tr imethylsi lyl  group reacted wi th  maieic 

anhydride under the same conditions (Scheme 4). 

The reaction of  the benrylrilanes (8) with other dienophiles, such as dimethyl maleate, dimethyl fumalate, 

2-burenolide, ethyl acrylate, and ~-carbeIhox~merhyieneimine,~~'~~ did not iurn ish cycloadductr under 

thermal conditions even i n  the presence of dehydrating catalysts, such as p- to lueneiu l fonv acid, pyridinium 

ptoluenesulfonate, acetic anhydride, or phthal ic anhydride. The other catalysts, either acids lSnC14 or 

BF3 E t 2 0 )  or bares (KH or n-BuLi) which promote the normal Peterson reaction,697 were also found to be 

ineffect.  Furthermore, the fluoride catalysts (CrF or "-0" N'F-) which in i t i a te  generation o f  4 

0-quinodimethane from the benrylsilanes porsesYng a leaving group on the 2-carbon atom:,12813 were also - 

found t o  be ineffect ive. In  most cares only irolable compounds were determined to  have the benzhydryl 

ether framework (g) with the r i l y l  groups intact.  

(13 (14) X=H 

Scheme 4 (B) X=Me Si 3 

The general procedure for the synthesis of the s tar t ing 2-hydroxymethylbenzylailanes (8) - and the formation 

of the substituted tetrahydronaphthalenes (10) war exemplified as follows. To a st i r red solution of 



14 
2-bromo-4,5-dimetho~ybenzyltrimethylsiia (1.0 g, 3.3 mmol) i n  tetrahydrofuran ( I 5  mi) was added 

butyllithium (15% (~1%') i n  hexane, 2.02 ml, 3.3 mmol) dropwise a t  -78 OC and af ter  15 mi" was added 

3,4,5-nimethaxybenzaldehyde (0.65 g, 3.3 mmol) in tetrahydrofuran ( 1 5  ml) dropwise at the same 

temperature. Af ter  having completed (ca. 30 m i d  the reaction, the mixture was poured in to water and 

war extracted wi th  ether. The ext ract  war washed w i th  brine, dried (MgS04), evaporated, and pur i f ied 

G O 2  column, hexane-ether, 2:3 v l v )  t o  give 2-[l-t~ydroxy-i-(3,4,5-trimeth0~yphenyl)methyl~~4,5-dimethoxy- 

benzyltrimethylrilane (8 : RI=Me, R2=3,4,5-trimethoxyphenyl) (1.15 g, 82.9%) as a colorless ail. This 

compound (150 mg, 0.38 mmol) war dissolved i n  toluene (10 ml) w i th  maleic anhydride (9 : X=H, 188 mg, 

1.92 mmol) and the mixture was ref luxed for 24 h. The mixture was evaporated i n  vacuo t o  leave yel low 

residue which was pur i f ied (SiO column, hexane-ethyl ether, 1 : l  v lu)  to  give the substituted naphthalene 2 

(10 c, 117 mg, 72%) as a pale yellow non-crystalline foam. 

In summary, the present result demonstrates that the benro-Peterson method is  very promising for the 

synthesis o f  the substituted tetrahydronaphthalenes by using maleic or 2,3-dichiorornaleic anhydride as a 

dienophile though the addition wi th  other dienophilei can not be achieved. We are currently extending 

the benro-Peterson method t o  intramolecular fashion in order to  t rap less reactive dienophiler by 

constraining dlene and dienophile i n  the same molecule. 
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