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Abstract : A simple and efficient method for the deprotection of allyl ethers using 
NaBHJI 2 system is described. © 1997 Published by Elsevier Science Ltd. 

Allyl group is commonly used protecting group in organic synthesis and more specifically 

in carbohydrate chemistry. Removal of this protecting group involves two step sequence by isomeriTJtion 

of allyl ethers to the corresponding 1-propenyl ether followed by I-I + or Hg 2+ catalysed hydrolysis or oxidative 

cleavage. 1 

Recently several reagents have been employed for the depmtection of allylic ethers. These include 

NBS, Pd(PPh3)4-NaBH ¢ ZrC½, SmCI3, TiCI3, D I ) ~  -7 etc. However economic non-viability or synthetic 

limitations either to aromatic or aliphatlc ethers makes them rather attractive. 

In connection with our on-going research programme on cyclotriveralrylenes, we encountered some 

difficulties in de, allylation which led us to look for an alternate method. We found that the combination 

of NaBH~2 in THF smoothly cleaves both aromatic as well as aliphatic allylic ethers under mild reaction 

conditions in excellent yields (Scheme 1). The results are given in Table 1. 
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Table I 

Entry Substrate Product Yield (%) 

, ~k..../Ox ~ ~.,/Ol.l 95 

~o-~ .~O~co 
2 ~-/" ( ~, , , ,o~" .o'¢--'"'°" " 
3 ~ " " " %  ~ o , ,  96 

4 ( ) ~ N _ ~ O / - ' ~  O~N--~,~OU q3 

5 , h , ( ) - - - ~ ( ) / ' - ~  B n O - - ~ O l ,  89 

6 , - - ~ o / - ~  , - - ~ ) - o .  90 

7 O/'-'~ ~¢~--O11 84 

.~_L~o ,--~ .~_(3_o. . 
II 

O OMe HO OMe 

0 ()Me HO OMe 

10 ~ ~ 53 

I1 ' I ' 1 1 1 , ~ O  ' ¢ ' ~  " I T I P ~ t t  72 

12 "I'B I ) M S ( ~* " " i "~" /~ '~¢r  ~ O " " " ~  T B D M S ~ I I  87 

* All the reactions are completed within one hour. 
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The reagent can be considered as a general deallylating agent useful for aliphatic as well as aromatic 

allyl ethers. The added advantage of this reagent is that some of the reducible functionalities sl° such 

as cyano, ester, acetonide and tetrahydropyranyl groups are unaffected under the reaction conditions. A 

trace amount of the hydroborated alkyl ether was found along with the desired phenol/alcohol. 

The typical experimental procedure is as follows. A slurry of NaBH4(0.018 mole) and allyl ether 

(entry 3, Table -1, 0.14 mole) in ~ (20ml) was stirred at 0°C. To this, 12 (0.007 mole) in THF (10ml) 

was added dropwise over a period of 10 rain. under nitrogen atmosphere. After 20 min. the reaction 

mixture was quenched with methanol till the effervescence was ceased. Evaporation of the solvent followed 

by purification of the crude product over silica gel afforded pure phenol (96%). 

It is known that the combination of NaBH4/I 2 in THF is a source of diborane 11. Probably the 

initial coordination of the borane with the etherial oxygen by subsequent hydride addition to the allyl 

system leads to the deprotected alcohol. This result is rationalised by assuming a six membered cyclic 

model as shown below. 

H~-, , , ,H 

Similar results were also found when the reactions were carried out by using commercial grade 

2M borane-methylsulfide complex in THF which supports the involvement of diborane generated in situ 

in the reaction. 

The easy accessibility, high chemoselectivity, shorter duration and mild reaction conditions are  

the special attractions of this methodology. This method should therefore fred extensive application in 

organic synthesis where selective deprotection of allyl ethers is often a special requirement. 

Aeknowlegments : The authors wish to thank Dr. K.V. Raghavan, The Director, IICT for encouragement 

and one of the authors (RMT) is grateful to UGC, New Delhi for providing financial assistance. 

References : 

I. Gigg, R. and Warren. J. Chem. Soc. (C), 1968, 1903. 

2. Diaz, R.IC; Melagatejo, C.R.; Espinosa, M.T.P.L.; Cubero, LI. J. Org. Chem., 1994, 59, 7928. 

3. Beugeimans, R.; Bourdt, S.; Biogot, A.; Zhu, Y. Tetrahedron Lett, 1994, 35, 4349. 



4724 

4. Ito, H.: Taguch. T.: Hanzawa. Y. J. Org. Chem. 1993. 58. 774. 

5. EspaneL B.; Bunach. E.: Perichon, Y. Tetrahedron Lett, 1992, 33, 2485. 

6. Kadam, S.M.; Nayak, S.K.: Banerji, A. Tetrahedron Lett. 1992. 33, 5129. 

7. Yadav, J.S.; Chandrasekhar, S.: Sumithra, G.: Rajsekhar Kache. Tetrahedron Lett. 1996, 37, 6603. 

8. Bhanu Prasad, A.S.: Bhaskar Kanth, J.V.: Periasamy, M. Tetrahedron, 1992, 45, 4623. 

9. Hemming, B.: Boiker, H.I. Can. J. Chem. 1974, 52, 888. 

10. Cossy, L; Ballosla, V.: Miller, M.C. Tetrahedron Lett, 1992. 33, 5045. 

11. Narayan& C.; Periasamy, M.J. Organomet. Chem, 1987. 323. 145. 

(Received in UK 22 April 1997; revised 21 May 1997; accepted 23 May 1997) 


