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SUMMARY: Reactions of B- (frimethyfsifyl)ethoxymethyt chlonide with aleohols afford the
connesponding ethons in high ylofd. Deprotection using n-BugNF in THF ox HMPA
cleanly negenerates the hydroxyl function.

Protecting growp chemistry continues to play a pivotal role in the ewxecation of
multistep organic syntheses, A great variety of reagents have been developed specifically
designed to protect the hydroxyl function.l In particular, silyl ethers have found wide-
spread use owing to the selective nature of their removal wder the influence of fluoride
ion.? Their lability under acidic conditions, however, often regquires use of a less
attractive derivative.® We row report on the preparation of 8-{trimethylsilyl)ethoxymethyl
chloride {or 'seM-C1', 1)* and the use of this new reagent for the formation of "SEM!
ethers. Such hydroxyl derivatives are stable over a wide range of conditions, vet can be
readily cleaved in the presence of fluoride ion.

CH,CI
ROH + CICH,0CH,CH,SiMey ——i—x RO-N077- SiMe
’i’ >—)§NEf 3

The preparation of SEM-Cl parallels a similar procedure reported by Corsy and
coworkers.® Thus, B~ (trimethylsilyl)ethanol, readily available by any one of several
known voutes® is treated with paraformaldehyde’ in the presence of dry HCl gas at 0° until
a clear solution results. Dilution of the mixture with pentane followed by drying (MgSO4) ,
filtration, and removal of solvent in vacuwo atfords pureg SEMCl (87%) as a clear, color~
less liquid® [bp 57-59° (Brm); den?S = 1.05; MMR (CDCly) 6: 5.38 (2H,s), 3.70 (A, t,

J = 8Hz}, 0.88 {2H, t, J = SHz), 0.03 (sH,s)].

The formztion of SEM ethers has been successful in all cases examined to date.

Exposure of an alcchol, dissolved in CHxClp (ca. 2M), under an inert atmosphere, containing
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4-5 equiv of diiscpropylethylamine, to SEM-CL {ca. 3 equiv) at 25-40°, affords the SEM
ether in high yield, Table I gives a listing of the hydroxy—containing substrates investi-
gated.1® The presence of additional functionality in the examples cited does not appear
to interfere with the reaction process. Primary, secondary and tertiary alocohols were
reactive, as was the phenol, eugendl. Acetals were unaffected, as were the enol ether and
acetylene moieties. Carbohydrates seam amenable to protection with this growp, and the
bis-SFM ether of the protected methyl a~D-galactopyranoside (entry 10) 1 formed without
incident.

Removal of the SEM qroup cen be accamplished via reaction with n-BuF.?? We
have found that reasonible rates (at concentrations > M) are dbserved in dry THF (see
Table I} at 45°. Standard extractive workup followed by roagh Si(')2 filtration gives the
desired alcohols. Subgtitution of HMPA for THF, in some cases (e.qg. entry 2) seams to
prancte a more rapid uhraveling, without loss of efficiency. This cascade effect, which

-
RO 0“\~SiMey; — ROH + CH,0 + CH,=CH, + MeSiF

hasbemusedmncessﬁﬂlyinsamﬂmtrelateda’deamzsbycth&s,u apparently, in this
case, requires the presence of 'adventitious water', a phenowenon characteristic of the
method of preparation of the fluorids source. Suprisingly, use of commercially available, 3
dry EtyNF in different solvents (e.g. CH4N, THF, TMSO, DMF) with and without heat {up to
85} led to none of the deprotected material.,

SEM ethers yemain intact under acidic conditions which would remove some of the
more comnon protecting groups (e.g. THP, mF,14 R3Si~). Thus, exposure to acetic acid
(3:1:1 HOAC/H,O/THF) at 45° for 7 h leaves the starting material unchanged.

In conelusion, the SEM linkage offers sewveral advantages as a hydroxyl protecting
group which should make it valuable in planning synthetic strateqy. These include: (1) its
ready availability;1% (2) its lack of introduction of a new chiral center; (3} its broad
pE stability; (4) the SEM derivatives' low polarity facilitating purification; (5) the
selective cleavage imder mild, aprotic conditions with fluworide ion; (6) the efficient and
mild protection and rbmoval in the presence of other functionality.
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Webb for recording the mass spectral data.
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Tabie I. Reactions of Aicohols with B-(Trimethyisilyl) ethoxymethyl Chloride
entry substrate prufecﬂon: % yiom.b time (h) dowrotacfion.c %yield,b time (h)
$8
! 4,3}0” quant. (2) 90 (7.5)
2 3 2 (4 33 (24)
OH .
96" (5]
= ,OH
3 Eﬁ 87 (5)
OH
4 97 {1.5)
5 Cholesterol 98 (2.5 gst (a)
6 99® (24) 85 (10)
OCH4
OH
p
7 0 OH 98 (5)
o-\—
+F
99 (3)
0
8 T 9’ (4.5) 86 (1)
OH
'
A0
9 o< 98° (1) 92 (12)
OH
CH
CH3o-©;7g03
10 o 86 (3)
HQ.
HO
OCH

3

“ SEM ethers were formed at 35-40° unless otherwise stafed.

b All yiolds refer 1o chromato~

graphicaily pure materiol. °Reactions conducted in dry THF 9 Carried out indry HMPA.

® Reaction was run at room tempercture
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