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Crafts acylation of phenofspxidation of alcohof and

Abstract: Carbohydrate acetonides were chemoselectively cleaved . - . - - .
to the corresponding diols by using environmentally benign phoE-glosmeCtlve opening of aziridines with nucleophiles
ave been reported using HPAs.

phomolybdic acid (§PMo,,0,9 supported on silica gel (PMA—
SiO,) at ambient temperature in a short span of 5-7 minutes in a¢garein we wish to report phosphomolybdic acid support-
tonitrile. Acid-labile protective groups such as THP, TBS, TBDPS:4 on silica gel (PMA/SIQ as an efficient, mild and
gﬂoag/ilt'ié)n'\sﬂe and PMB were found to be stable under the reactiqRusable catalyst for the deprotection of the acetonides.

' _ _ ) _The hydrolysis was achieved by using 1 mol% of PMA/
Key words: acetonides, phosphomolybdic acid, chemoselectivgj in acetonitrile at ambient temperature within a
hydrolysis, silica gel course of 5—7 minutes (Scheme 1).

Protecting groups play a very important role in the field c><§m

synthetic organic chemistry. Acetonide protection is on

of the most frequently used techniques in the multiste OTs

synthesis of naturally occurring bioactive molecules fc g o PMA/SIOz, MeCN
the protection of 1,2-and 1,3-didisGlucose diacetonide >< rt., 6 min

and mannose diacetonides are most extensively used
starting materials in Chiron approatiChemoselective gy eme1
deprotection of acetonides is an important transformation

in the synthetic strategies of biologically active natural&

products, carbohydrates and nucleosides. Several min HF deprotection _pr_oceeded efficiently in h'gh y|e|d_ with
acid reagents, such as aq HCaq HBr® aq AcOH:® |gh_chemoselect|V|ty. From the blank experiments it was
0.8% HSO, in MeOH3 Dowex-H in MeOH-HO confirmed that the acetonides are stable to_5|l|ca gelin the
(9:1)3 CF éOOH3f CSAgg p-TSOH" and Lewis acid- absenc_e of PMA. The hydrolysis of ace_t_onldes took place
base'd regagents ' F%CEI’—IZO/SiOZ % CuChL2H0 in Even with 1 mol% PMA. For the reusability of the catalyst
EtOH 4 Zn(NO3)2’-6HZO,4° CeCL-?lHZO/(COOH)Z“d and It has been suppqrte_d on S|I_|ca gel. The recoyered catalyst
BiCl,% have been reported to cleave this termindY@s reused for six times without any appreciable loss in

acetonide, but many of these methods suffer from dig@talytic activity and presumably also yields of the

advantages like strong acidic conditions, low yields, gyoducts.

need to employ a stoichiometric amount of reagents ahiéving established the optimum reaction conditions, the
long reaction times. Therefortere is a need to developdeprotection of several representative acetonides was
a mild and high yielding protocol for the chemoselectivperformed to demonstrate the versatility and uniqueness
hydrolysis of isopropylidene acetals. of the present reaction cdtidns. The acetonide group is
&electively cleaved leaving other functional groups
|lncluding olefins and ethers intact (Table 1). The method
is highly chemoselective allowing deprotection of ace-

: : ides without effecting other hydroxyl protecting
cheap and environmentally friendly catalysts. They efon!
hibit high activities and selectivities and allow cleaney'OUPS sluchas F())'\'AAB I)T/IP '\éQI_M TBS, T?EPS’ "i“yl’
processing over conventional catalysts. HPAs have a v pargyl, 1 Sn, dci 5 e, j‘ groups.. ehsys enlws
strong Bransted acidity. In fact, it is reported that HPA hg&@ntaining 1,3- and 1,2-acetonide protection have also
much higher activity than J$0O, TSOH and BEOE® een investigated. Clea_vage of 1,_3-aceton|des was ob-
Synthetically a variety of methods have been develop8§Ved Over 1,2-acetonides selectively. The results are
using HPAS as a catalyst which are being commerci ummarized in Table 2. The reaction proceeds smoothly

i>ad? Eri . ~and rapidly in commercial grade acetonitrile with the ad-
ized Fries rearrangement of phenyl acefafejedel dition of 40uL of water, which promotes the hydrolysis

f ni .
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Phosphomolybdic acid (PMA) belongs to the class
heteropoly acids (HPA). Catalysis with HPAs is a field o.
growing importanc&.HPAs are commercially available,
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using 1 mol% of PMA/SiQas the catalyst. The advantagescological consideration allows us to believe that this
of this method is the simplicity of operation, low cost ofnethod represents a valuable alternative to the existing
the reagents, high yields of deprotected products and retesagents reported in literature.

ability of the catalyst. Moreover, its compatability with

sensitive functionalities such as MOM, THP, MPM, TBS,

TBDPS and double bonds with regard to economic and

Tablel PMA/SiIO,-Catalyzed Hydrolysis of Acetonides in Acetonitrile at Room Tempargture

Entry Substrate Produict Reaction time (min)  Yield (%)
a 6 A
b 5 92
c 6 92
d o~ 7 0
0
e 6 95
f 5 92
g 5 A
h 5 92
i R =Bn R =Bn 5 95
j R =PMB R=PMB 6 A
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Tablel PMA/SIiO,-Catalyzed Hydrolysis of Acetonides in Acetonitrile at Room Temparét(aentinued)

Entry Substrate Produict Reaction time (min)  Yield (%)
k R=All R =All 5 90
| R = Propargyl R = Propargyl 5 90
m R=MOM R=MOM 5 93
n R=TBDPS R=TBDPS 7 A
o] R =Me R =Me 5 92
p R=TBS R=TBS 7 D
<5 e
0. OR OR
S <
q R =Bn R =Bn 6 93
r R=MOM R =MOM 4 91
S R=THP R=THP 5 b
t R = Propargyl R = Propargyl 5 90
u R=All R = All 4 94
\Y R=TBS R=TBS 5 D
w R =TBDPS R=TBDPS 5 s}
X R =Ac R =Ac 5 92
y R=PMB R=PMB 5 90
2 All products were characterized Hy NMR spectroscopy and mass spectrometry.
b Yield of isolated product.
Table2 PMA/SIO,-Catalyzed Hydrolysis of Acetonides in Acetonitrile at Room Temperature
Entry Substrate Produtt Reaction time (min) Yield (98)
i o .0 o .o 4 0
{3k D2y
)\o o o o
ii 6 9%
X"Oﬁ("
0
%O OMe
iii 5 92

O OBn OH

OH OH OBn OH

2 All products were characterized By NMR spectroscopy and mass spectrometry.
b Yield of isolated product.
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Typical Experimental Procedure.

(a) Preparation of PMA/SIO, Catalyst.

PMA-SIO, catalyst was prepared following the published
proceduré!

(b) Preparation of Terminal Diols.

To a solution of glucose diacetonide (260 mg, 1 mmol) in
MeCN (2 mL) were added the 1 mol% PMA/Si(D.01
mmol, based on PMA) followed by 4Q of H,O, and the
reaction mixture was stirred at ambient temperature for 5-7
min. After completion of the reaction as indicated by TLC,
the solvent was removed under reduced pressure and the
residue was dissolved in THF (2 mL) and filtered. The
filtrate was concentrated under reduced pressure and
purified by column chromatography (100—-200 silica gel
mesh) using hexane and EtOAcsadvent system to afford
the pure diols. The filtered catalyst was reused without prior
drying.

Spectral Data.

Entry b: [u]p +6 (€ 1.76, CHCJ). *H NMR (200 MHz,

CDCl,): 6 =7.38(s,5H),5.75 (d,= 3.8 Hz, 1 H), 4.64 (dd,
Jy»=J3,3=3.7Hz, 1 H), 4.54 (s, 2 H), 3.40-4.00 (m, 6 H),
2.00-2.40 (m, 1 H), 1.48 (s, 3 H), 1.29 (s, 3 H). MS—-FAB:
m/z = 325.

Entry c: p]p +2.8 € 1, MeOH).'H NMR (200 MHz,

CDCl,): 6 =7.78 (dJ=8.0 Hz, 2 H), 7.38 (] = 8.0 Hz, 2
H), 4.83 (dJ=7.0 Hz, 1 H), 4.15 (d] = 5.5 Hz, 1 H), 4.05
(d,J=5.5Hz, 1 H), 3.90 (d] = 5.0 Hz, 1 H), 3.52-3.70 (m,

2 H), 2.60 (br s, 1 H), 2.50 (s, 3 H), 2.00 (br s, 1 H), 1.50 (s,
3 H), 1.32 (s, 3 H). MS-FABN/z = 389 [M" + 1].

Entry d: u]p —16.2 € 0.4, CHCJ). 'H NMR (200 MHz,
CDCly): § =7.35—-7.24 (m, 5 H), 6.98-6.82 (m, 1 H), 5.85 (d,
J=15.6 Hz, 1 H), 4.69 (dl= 11.1 Hz, 1 H), 4.46 (d,
J=11.1Hz, 1 H), 4.18 ()= 7.4 Hz, 2 H), 3.86-3.78 (m, 2
H), 3.50 (ddJ;, =11.1,3,5=5.9 Hz, 1 H), 3.35 (dd,
J,=11.1HzJ,,=5.9Hz, 1 H), 2.52 (] = 6.7 Hz, 2 H),
1.58-1.43 (m, 2 H), 1.28 #,= 7.4 Hz, 3 H). MS—-FAB:
m/z= 331 [M" + 23], 309 [M + 1].
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