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Summary: The diethylisopropylsilyl (DEIPS) group which is a new protective group for alcohols 

has been first characterized. DEIPS group can be distinguished from t-butyldimethylsilyl, 

triethylsilyl, tetrahydropyranyl groups and 2-deoxy glycoside with high selectivity in removing 

under mild acidic condition, although DEIPS group has high stability to many useful organic 
synthetic reaction conditions. 

Although silyl ethers such as t-butyldimethysilyl (TBDMS) and t-butyldiphenylsilyl 

(TBDPS) have been widely used as protective group for alcohols and a large number of protecting 

groups for hydroxy function are now available1), new protecting groups with different 

selectivities are sometimes required, especially in the synthesis of large, complex and unstable 

compounds. Taking into account Sommer's study on the rate of acidic and basic hydrolysis of 

silyl ethers as function of the ligands on silicon2), we have recently developed new silyl 

protecting group, diethylisopropylsilyl (DEIPS) group in our first total synthesis of elaiophylin 3). 

A silylating reagent of DEIPS group, DEIPS-C1 (1), was easily prepared from dichlorodiethylsilane 

and isopropyllithium in high yield3b). Herein, we wish to report the characterization of DEIPS 

group as protecting group for alcohols in organic synthesis. 

First, we examined the formation of DEIPS ethers (Scheme 1). The three compounds 24), 

34) and 4 were tested as examples of primary, secondary and tertiary alcohols, respectively. In case 

of primary and secondary alcohols, the DEIPS group was easily attached to each of these 
substrates by reaction with 1.2 equiv, of DEIPS-C1 (1) and 1.3 equiv, of imidazole in CH2C12 at 

room temperature. Tertialy alcohol was silylated with the more reactive DEIPS-trifluoro- 
methanesulfonate 5) (5) (1.2 equiv) in the presence of 2,6-1utidine (1.5 equiv) as base in CH2CI 2 at 

room temperature in high yield. 

Our next attention turned to the selective distinction of DEIPS group from TBDMS, TES 

(triethylsilyl) and THP group in the removing under mild acidic condition. The mixtures of 
AcOH-H20-THF with the appropriate ratio were useful for this purpose as summarized in Table 

1 and 2. The results showed that DEIPS group could be distinguished from all these groups with 

high selectivity in case of primary position. On the other hand, in secondary position, DEIPS 

group could be distinguished from THP with high selectivity and TBDMS and TES with 
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Scheme 1. Formation of DEIPS ethers 9) 

acceptable selectivity. The DEIPS ether were also effectively removed even in the presence of 

acid-sensitive O-glycosidic linkage of 2-deoxy sugar moiety such as 2-deoxy-c~-L-fucose and 4-0- 

carbamoyl-2-deoxy-~-D-rhamnose  under mild acidic condition as significant steps in our 

macrolide syntheses 3,6). 
Although i sopropyld imety ls i ly l  (IPDMS) ether7), the reagent of which is now 

commercially available, has simillar propert ies  under  mild acidic conditions 8), it is 

unfortunately well known to be unstable to some basic, nucleophilic, oxidative and reductive 

organic reaction conditions1,7). Finally, we examined the stability of the DEIPS group to these 

reaction conditions. The results (Scheme 2) showed that DEIPS ether has high stability to many 

useful organic reaction conditions except Jone's oxidation 10). 

In conclusion, several advantages can be envisioned for the use of the DEIPS group as a 

hydroxy-protecting group and, further DEIPS group should find wide application especially in 

complex organic synthesis. 
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T a b l e  1.11) Entry 

2 

R 1 0 ~ O R  2 

Reaction Condition 

RI=TBDMS 
RZ=DEIPS 

AcOH-H20-THF 
( 4  : 1 : 4 )  

26°C, 80rain 

RI=THP 
R2=-DElPS 

AcOH-H20-THF 
( 4 :  1 : 4 )  

26°C, 105min 

RI=TES 
R2=DEIPS 

AcOH-H20-THF 
( 8  : 1 : 8 )  

26°C, 50min 

R 1 0 ~ O R  2 11% 2% 0% 

R 1 0 ~ O H  
(Type A) 

H O N O R  2 
(Type B) 

H O ~ O H  

81% 

1.3% 

5% 

81% 

0% 

0% 

1.3% 

75% 

9% 

Table 2.1D 

OR 2 

R10 
Reaction Condition 

OR 2 

R10 OH 

OR 2 

HO (T~ B) 
OH 

RI=TBDMS 
R2=-DEIPS 

AcOH-H20-THF 
( 4  : 1 : 4 )  

26°C, 105min 

14% 

69% 

0.2% 

7% 

Entry 

2 

RI=THP 
R2=DEIPS 

AcOH-H20-THF 
( 4 : 1 : 4 )  

26°C, 230rain 

7% 

80% 

0% 

6% 

RI=TES 
R2=DEIPS 

AcOH-H20-THF 
( 8  : 1 : 8 )  

26°C, 80min 

14% 

0.1% 

62% 

16% 

HO 
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Scheme 2. Stability of DEIPS gruop 
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(a) 1.2 equiv 1N~.-NaOH, 1:1 THF-MeOH, 26°C, lh; (b) cat. Pd(OH) 2, dioxane, 26°C, 15h; (c) 2.0 equiv 
PCC, MS 4A, CH:C12, 26°C, lh; (d) Jone's reagent, acetone, 0°C, 30min, (e) 2.0 equiv MeLi, Et20, 0°C, 
lh; (f) 3.0 equiv MeMgBr, Et20, 26°C, lh; (g) 2.0 equiv CHe=PPh 3, benzene, 26°C, lb. 
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