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ABSTRACT: Metalloporphirins; Cu(TPP),Mn(TPP)C,Co(TPP), Fe(TPP)Ci,
Zn(TPP), and Mn(OBP)CI catalyze regio and chemoselective silylation of
hydroxy groups with HMDS. Fe(TPP)Cl is the most effective catalyst and
silylation occurs immediately in its presence at room temperature.
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The importance of hydroxy group functionality in
organic chemistry is reflected by the continuous
appearance of methods for developing complex struc-
tures based om the chemical interconversion of
oxygenated functional groups in the literature. A
severe limiting factor in some cases arises in the

presence of more than one oxygen function of com-
parable reactivity in the molecule to be transformed.
This difficulty is circumvented by the use of protec-
tive groups, a practice which in theory allows free
manipulation of the desired functionality.

One of the common ways t0 protect hydroxy
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groups is their transformation to their correspon-
ding silyl ethers [1}. For this purpose reagents have
been developed such as; trimethylchlorosilane
(TMSC) in the presence of amines [2,3] or lithium
sulfide [4]; hexamethyldisilazane (HMDS) [5] and
hexamethyldisiloxane (HMDSO) [6] in acidic media;
allylsilanes {7,8], and etc [9,10] to introduce tri-
methylsilyl group in the molecule.

HMDS is a cheap and a commercially available
reagent. Its handling does not meed special pre-
caution and the work-up of the reaction mixture is
not time consuming. The main drawback of this
reagent is its poor silylating power which needs
forceful conditions in many instances. Silylations with
this reagent requires prolonged heating and conti-
nuous removal of ammonia. Several catalysts such as
trimethylchlorosilane [11), sulfonic acids, amines,
trimethylsilylated amides [12], and imidazole [13]
have been introduced in the literature for the silyl-
ation of amines, carboxylic acids, 1,3-dicarbonyl
compounds,and 1,2-dicls with HMDS. Although
these methods provide improvements, in many cases,
reaction times of several hours are still neccessary
and also poor regio and chemoselectivity in multi-
functional groupe molecules are observed.

Recently, we have reported that HMDS, in pre-
sence of a catalytic amount of anhydrous ZnCl, ,
silylates alcohols in presence of amines and thiols
[14]. ZnCl; is hygroscopic and its use for the mois-
ture and acid-sensitive compounds requires precau-
tions.

Biomimetic compounds; metalloporphirins, have
found important applications, as catalysts, in organic
synthesis [15-17]. In this communication we wish to
report that metalloporphirins are also able to cata-
lyze silylation of hydroxy compounds with HMDS.
We have studied the catalytic effects of Cu(TPP),
Mn(TPP)Cl, Co(TPP), Fe(TPP)Cl, Zn(TPP), and
Mn(OBP)Cl and have found that all these com-
pounds catalyze the reaction and among them
Fe(TPP)Ci is the most effective catalyst (Table 1).
Fe(TPPYCl catalyzes silylation of hydroxy groups
(Table 2) in presence of thiols and amines with
absolute chemoselectivity.

HMDS in presence of this catalyst discriminates
primary versus secondary hydroxy groups, (Scheme 1}.
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Table 1: Silylation of I-octanol with HMDS a room tem-
perature in presence of various metalloporphirins.

(Entry | Catalyst | Substrate/HMDS/ | Reaction
No. Catalyst time min.
molar ratios (Yield%)

1 | Co(TPP) 1/0.7/0.06 20077

2 | Mo(TPP)CI 1/0.7/0.06 20(83)

3 | Fe(TPRYCI 1/0.7/0.06 ~2(100)

4 | Mo(OBP)CI 10.7/0.06 20(60)

5 | Cu(TPP) 100.7/0.06 20(56)
\_6 | Zn(TPP) 1/0.7/0.06 20(51) )

a: Frnmediate reaction

Table 2: Silylation of compounds with labile hydrogen atoms
by HMDS in dry acetonitrile at room temperature in presence
of Fe(TPP)CL

Ar(R)CH0H Ar(R)CH0SiMe
s B
Entry Substrate Substrate / HMDS /| Reaction
No. Fe(TPP)CI time min.
(Yield %)
1 | Benzyl aleohol 10.7/0.06 —*(100)
2 | Cinnamyl alcohol 1/0.7/0.06 —%(93)
3 | 1-Octanol 1/0.7/0.06 —*(100)
4 | 2-Octanol 10.7/0.06 90(45)"
5 | 2-Octanol 1/1.7/0.06 5(94)"
6 | 4-Chloroaniline 1/0.8/0.06 90(0)
7 | Benzene thiol 1/0.8/0.06 90(0)°
K 8 | phenol 1/0.7/0.06 —*(90)

: Immediate reaction.

: Yield and the rate enhancements were observed by
increasing HMDS molar ratio.

¢ : Reaction was mondtored by TLC.

o ®

The catalytic activity of Fe(TPP)Cl was measured
for the silylation of 1-octanol for ten different runs.
Retardation in the rate of the reaction was in the
limit of the experimental error. Comparison of elec-
tronic spectra before and after the reaction indicates
that the catalyst survives in the reaction mixture [18).
In this preliminary report we have explored an un-
spected property and a new catalytic application for
metalloporphirins specially, Fe(TPP)CI for the selec-
tive silylation of hydroxy groups. Further studies in
this subject are under investigate in our laborato-
ries.
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EXPERIMENTAL
Silylation of 1-octanol in presence of Fe™(tpp)
(Cl) as a typical procedure for metalloporphyrin
catalyzed silylations with HMDS

in a round-bottomed flask (50 mL) equipped with
a drying tube and a magnetic stirrer, a solution of
1-octano! (520 mg, 4 mmol) in dry CH3CN (20 mL)
was prepared. Fem(tpp)(Cl) (169 mg, 0.24 mmol) was
then added to the solution and was stirred at room
temperature while HMDS (0.6 ml, 2.8 mmol) was
added to the resulting mixture over a period of 2-4
miputes. The progress of the reaction was monitored
by GLC. After completion of the reaction, the mix-
ture was extracted with hexane in three portions
(3x15 mL). The extract was concentrated on a rotary
evaporator, and then filtered through a silica gel pad.
The filter cake was washed with CCly three times
(3x12 mlL). The fltrates were added wogether and
the solvent was evaporated under diminished pres-
sure to yield the corresponding silyl ether, yield, 735
mg, 91%.
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