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Abshwct: diphenyl-t-butoxysilyyl (i.e. DPTBOS) derivatives of alcohols are selecrively cleaved by nonahydrated 
sodium sulphide in ethanol. the order of reactivity being: primary-secondary>>re~ia~. The corresponding t- 
butykfimethylsilyl and diphenyl-t-brtylsilyl derivatiws remain unaflected in these conditions. 

As part of an ongoing synthctk programmc, we needed to prepare optically pure sulphide Is. Accordingly, the 

commaclally avaiiahle m&y1 ester of (S)-3-hydroxyisobutyic acid, 2~. was reacted wlth diphenyl-r-butylsllyl chloride 

(i.e. DPTBSCI). Reduction by LAH of the rcsulUng DPTBS derlvativc. 2b. was followed by tosylation and treatment 

with Nal in acetone. to afford iodide 3b. Conversion of this iodide into the desired sulphlde la was then achieved by 

stirring 3b with commcrclal hydrated (9 H20) sodium sulphidc in ethanol.1 to givelb. Removal of the protecting group 

In lb was then achlcvcd classlcally (moist TBAF In THF). 

ROJC,Mc1’2 * ,0&l 3 ,0,&S 
JV 

OR 

fll-C 3b-c la. R=H 
lb. R=DYl’BS 
le. R=DPTBOS 

Reagents (on tb. k): I- LAH. THF; 2. tosyl chloride. pyridhte. 0-W. 
overnight; 2- Nal. acetone. r.t.. 2 days; 3- NazS. 9Hfl(O.S eq.). ethanol, r.t.. 6 
days 

Since this product was required in a larger amount, we attempted to substitute diphenyl-&butoxysilyl chloride (i.e. 

DPTI)OSCI) to the rather expensive DPTBSCI reagent; DPTBOSCI can he easily prepared on a large scale from the 

lnexpenslvc diphenyldichlorosilanc2 and DFlBOS derivatives of alcohols have been shown lo display a stability close 

to that of the corresponding DPTBS ethers. 3~~ Both protection of the staning ester with this reagent and the 

reduction/halogenaUon sequence. precedently used with 2b. proceeded well; several grams of the DFIBOS-protected 

Iodide 3c could thus be prepared. 

However, stirring this iodide wlth sodium sulphide In the same condllions as above resulted directly -Le. without the 

need to treat the product by TBAF- in the formation of the corresponding his-hydroxysulphide la. The apparent 

sensillvity of the Si-0 bond to thcsc conditions was contkmcd as follows: treatment of the his-hydroxysulphide la by 

DPTBOSCI gave the expected his-DPIDOS derivative. lc. which gave the starting diol when slitred with hydrated 
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sodhun sulphlde lo EtOH for two days. Since the comzsponding DFTBS derivatives. ie. lb and fb. proved stable under 

these sulphuration conditions. it turned out that the use of ha2S-9 H20 in alcoholic media could be developed as a 

convenient means for deprotecting selectively these bit-alkoxysilanes. Experiments aimed at shedding some light on the 

mechanism of action of sodium sulphide and at delineating the scope of the melhod are presented knin. 

Obviously, both aqueous and alcoholic solutions of hydrated sodium sulphide are alkaline: pH values of c.u 11.9 

were recorded (standard pH-meter measurement) for both IN aqueous and 1N ethanolic (or methanolic) solutions of 

hydrated Na2S. Therefore, It could be supposed that hydroxide Ions were responsible for the observed hydrolysis; the 

sensitivity of DFTBOS derivatives of alcohols In aqueous alkaline media has already been identified.3 However, stirring 

the DPTBOS derivative of n-undecanol. 4. used as a model substrate, in a pH 11.9 solution of sodium hydroxide in 

either ethanol or methanol did not induce, as shown. such a significant hydrolysis of the protecting group as that 

observed with Na2S.S 

nC,,H23-ODlTf30S 

4 

Na$-9 H*O(l eq.). 
W 

ethanol (or methanol) 
n-C,,H,,-OH 

IA.. 3 days 100% conversion 

NaOH (0.04 eq.). Hz0 (9 eq.) 
b ” 

ethanol (or methanol), ~1.. 3 days 
8% conversion 

though sodium sulphide dissolved progressively during the reaction, a small amount of residual solids could be 

isolated by tlltratlon atIer the hydrolysls. Stirring 4 with thcsc solids in ethanol did not allow the hydrolysis to proceed. 

but addlng 4 to the clear solution obtained by prolonged stirring of commercial sodium sulphide In ethanol, followed by 

flltratlon. resulted In the quantitallve formation of n-undecanol atIer a few days at room temperature. Thaefore. sodium 

sulphide had to bc considered as the actual catalyst.6 

Subsequent expcrimcnts In which various amounts of Na2S-9 H20 were used showed that a molar-equivalent of 

sulphide was necessary to Induce full hydrolysis of the sllyloxy group; curiously. the conversion did not exceed 50% 

when using 0.5 eq.. Attempts to detect the transient formation of an adduct In which the silicon atom would be bonded 

to a sulphur atom by performing the rcactlon in a NMK tube using deuterared solvents (i.e. CD30D) proved 

disappolnling. the only observable signals being those of tither the starting ether or Ihe resulting alcohols (i.e. n- 

undecanol and I-butyl alcohol). When sodium thlophcnoxide or NaSH (with or without added water (9 eq.)) were 

subslltuted to Na2S. n-undecanol was formed in only trace amounts.’ 

IIe Incidence of the solvent conditions on the course of the reaclion was also studled. sUll using compound 4 as 

substrate. Whereas the hydrolysis went to complelion aRer three days when the solvent was methanol or ethanol (v. 

slcpra). almost no reaction occurred In using the followlng mixtures: 9/l (or XI?) THFm20; l/l CH2Cl2IH20 (with 

added NBu4Cl); 20/l DMF/H20. Moreover, diluting ethanol with water (10%) reduced consistently the rate of 

hydrolysis: In that case, the conversion amounted for only 40% after three days. At the moment. we are unable to 

present a mechanism which accommodates these diverse facts8 

The unique effect of sodium sulphide In these hydrolyses being ascertained. experiments were then devised In order 

to precise the lncldence of the substitulion pattern of both the alcohol and the silyl group on the ease with which the 

desilylatfon process would take place. Various substrates were submitted 10 the original conditions (table).g 

Hydrolyses of the DFTBOS ethers formed from primary alcohols (entries 14) occurred very cleanly, the 

corresponding alcohol being obtained In high yield In each case. It Is worth noting that the ester functionality was 
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unaltaed (entry 4) and that no racemisation uccumd in these conditions. ‘0 

As it can be seen (entries 5 and 6). the rate is affected by inceasing branching of the alcohol moiety, the order of 

reactivity being: plimaryWecoadary>>leniary. 

Table: Na$-9 &O promutcd hydrolyses of dkoxysilanes in cthand. 

1 

2 

3 

4’ 

5 

6 

7 

8 

9 

SUbstrate 

Ph-CH~DFTBOS 

ODFIBOS 
I 

%&Ln30s 

dDFTBOS 

AA9 
ODPI-BOS 

OTMS 

TMso*oTMs 

o-C,~&TBDMS 

DPTBSO 

AA/ 
i 

ODPI-BOS 

+ in methanol 

18 

12 

I2 

12 

18 

72 

12 

16 

12 

Conversion 
(%) 

100 

100 

loo 

loo 

40 

0 

loo 

<s 

70 

PlVdUCt 

wC~H,~OH 

Ph-CH20H 

-OH - 

2a 

&OH ~ODPIBOS 

;Dl’TBOS AH 
(ratio: 3/2: see note 11) 

HO&OH 

DPTBSO 

L 

6H 

The f-butyldimethylsilyloxy group remains largely unaffected (entry 8). whereas the trimethylsilyl (TMS) 

derivatives are cleaved very rapidly, whatever the branching of the alcohol is (entry 7). The stabilliy of diphenyl-r- 

butylsilyl ethers IO these conditions has already been mentioned. This authorised. for instance. a selective hydrolysis of 

a his-potecled dial (entry 9). 

In concfuGon. hydrated sodium sulphide. used In either ethanol or methanol, appears IO be a convenient reagent for 

deptotecdng selecdvely diphenyl-I-butoxysilyl derivatives of primary and secondary alcohols in mild conditions. 
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