
Tetrahedron Letters,Vo1.25,No.47,pp 5393-5396,1984 0040-4039/84 $3.00 + .oo 
Printed in Great Britain 01984 Perqamon Press Ltd. 

DMPM (3,4-DIMETHOXYBENZYL) PROTECTING GROUP FOR HYDROXY FUNCTION MORE READILY REMOVABLE 

THAN MPM (P-METHOXYBENZYL) PROTECTING GROUP BY DDQ OXIDATION 
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Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo 060, Japan 

Summary. The DMPM (3,4-dimethoxybenzyl) protection for hydroxy function was deprotected more 

readily than the MPM (p-methoxybenzyl) protection by DDQ oxidation under neutral conditions, 

and applied to the synthesis of some synthons to macrolide and polyether antibiotics. 

Although there are a number of protecting groups for hydroxy function,mostof themare 

inherently more or less unstable under acidic conditions and the benzyl group is a typical 

exception.*) In the course of our synthetic study of some macrolide and polyether antibi- 

otics from D-glucose, the need for an acid-resistant protecting group other than the benzyl 

group became evident, and hence the MPM (p-methoxybenzyl) protection, which is removable by 

DDQ (2,3-dichloro-5,6-dicyanobenzoquinone) oxidation under neutral conditions,3) and its some 

extensions4) have been recently developed. As an additional extension, we report here a DMPM 

(3,4_dimethoxybenzyl) protection, which is deprotected more readily than the MPM and exem- 

plified by the synthesis of some synthons to macrolide and polyether antibiotics. The 

benzylic oxidation with DDQ has been well documented in benzene 5) and indole series,6) and 

applied to the oxidative removal of the MPM protection of 1, which proceeded by the initial 

formation of the charge-transfer complex between the electron-donative methoxybenzene ring 

and electron-attractive DDQ, followed by dehydration and hydrolysis as shown in the following 

scheme. 

RO-CH2dMe + :*f - k-complex -RO-C&Me H20_ RO.$$$OM~ 

1: R'=H - 
2: R'=OMe DOQ 
- 

- ROH + 

3 

OHCdMe + I*; 

- OH 
DDQH 

Compound 2 was expected to be more reactive to the DDQ oxidation because 1,2-dimethoxy- 

benzene with lower oxidation potential (El/2 1.45 V) is more electron-donative than anisole 

(El/2 1.78 V). 7y8) In fact, the MPM derivative of diacetoneglucose (4) was selectively - 
deprotected by the treatment with excess DDQ (1.5 eq) in dichloromethane-water (18 : 1) at 
room temperature for 3 hr affording diacetoneglucose (5) in a high yield, but the deprotec- 
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tion of the corresponding DMPM derivative (1)') proceeded more rapidly under the same condi- 

tions and was completed within 1 hr. Some DMPM protected derivatives of a primary alcohol 

(1) and secondary alcohols@,~,~)also gave quite readily the corresponding original 

alcohols (8, lo, 12, 14) though 12 was isolated in the hemi-acetal form, in high yields. - - 
Chemoselectivity of this DDQ oxidation was very high and benzyl, ester, olefin, and even 

aldehyde groups completely unaffected. 

qJ-p:;y * +p$._y& 1 h 

k PM (18:l) HO 

4 r-t, 3 h 86% 6 87% - 

OAc 
DDQ (1.4 eq) 

OAc 

#MPM 
CH2C12-H20 

7 (2O:l) H II 
1_ 

- rt, 20 min 82% 

DMPM, 

w"\Bn 

@\Bn 
rt, 15 min 

@&LO\,, 

s 85% '\Bn 1o 
- 

Bn 

11 96% 12 - - 

acr IT 
Bn: C6H5CH2 

Me 0 rt, 15 min Me0 MPM: 4-CH30-C6H4CH2 

13 68% 14 - - DMPM: 3,4-(CH30)2-C6H3CH2 

Other selectivities of the DMPM group were next examined. The DMPM groups protecting 

secondary alcohols were usually more reactive than those protecting primary alcohols as shown 

in the following two examples (15, 18). - This selectivity is permissible for practical use, 

though somewhat inferior to that in the case of the MPM derivatives (2, 3. 

15 5"C, 20 min 16 - - 
(89 : 11) z 

82% 
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DMPM 
d DDQ(1.2 eq) 

DMPM 
CH2C12-HZ0 

(2O:l) 

- Bn""+opMPM+ BnGH 

18 IO’C, 20 min 69% 19 - - 
(82 : 18) 2o 

LPM 
S'C, 1.5 h 

21 - 

24 92% 25 - 
(84 

'\MPM 

(96 :4) - 

26 
: 16) - MM: CH30CH2 

A more obvious selectivity was observed in the reactivity difference between MPM and DMPM 

groups. In both 27 with protected primary alcohols and 30 with protected secondary alcohols, - 
the DMPM groups were almost selectively removed with 92 and 95% selectivities, respectively. 

The completely selective deprotection of the DMPM group was observed in the DDQ oxidation of 

22 with the DMPM group protecting a secondary alcohol and the MPM group protecting a primary 

alcohol, and 34 was isolated as the sole product in a high yield. Even in the reverse cases 

(35, 2, 9 with the DMPM groups protecting primary alcohols and the MPM groups protecting 

secondary alcohols, the DMPM groups were likewise more readily deprotected. Actually, the 

selectivity in 35 was 75% and still unsatisfactory, - but 38 gave a better result (92% selec- - 
tivity). In the case of 41, 42 was the only isolable product. - 

Further applications especially in the synthesis of complex natural products such as 

macrolide and polyether antibiotics will be reported soon. 

MPw%l MPM 

& 
27 - 

MP\ O/DMPM 

& 

DDQ (1.2 eq) opn 

CH2C12-H20 

(2O:l) l&O 
5'C, 110 min 81% 28 29 - 

(92 :8) - 

S'C, 40 min 
S@l 

84% 31 32 - 
(95 :5) - 

S'C, 5 min 

86% 
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/DMPM 
DDQ (Is2 es)- BneH + BnN%DmM CH2C12-H20 

(2O:l) 

35 10°C, 20 min 36 - 
77% - (75 : 25) 37 

0, H + H 
DMPM 

10°C, 1 h 

72% MP 
38 39 40 - - 

(92 :8) - 

DMP 

41 42 - - MP: 4-CH30-C6H4 
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