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conversion of aldehydesto their 1,1-diacetates (acetylals) under
solvent-free
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Abstract : Highly efficient and mild acetylation of alde-

hydes with acetic anhydride catalysed by N-Propylsulfamic
acid supported on to magnetic Fe,O, nanoparticles (MNPs-
PSA) was performed under neutral conditions to produce
corresponding 1,1-diacetates (acetylals) in good to excellent
yields. The magnetic nanocatalyst can be readily recovered
easily by applying an external magnet device and reused for

INTRODUCTION

The carbonyl group is one of the most versatile
functiona groupsinorganic chemistry and agreat dedl
of synthetic work has been performed and masking of
the carbonyl compounds?. Inthesemethods, formation
of 1,1-diacetatesfrom al dehydes and acetic anhydride
isoneof themost useful aspect.

Assyntheticintermediaesor protecting groupsfor
addehydes, 1,1-diacetatesarestablein neutrd and basic
media, and easy to convert to parent aldehydes?9.
Usually, 1,1-Diacetates are synthetically useful
precursorsfor the synthesisof dienesfor Diels- Alder
cycloadditionreactiond”.

Usually gem-diacetate are synthesized from
condensation of aldehydesand acetic anhydrideinthe
presence of both protonic and Louis acids such as
sulphuric acid®?, phosphoric acid and methane
sulphonicacid™®, NH,SO H!™, and Lewisacids, such

at least 10 reaction runs without considerable loss of reactiv-
ity. © Trade Sciencelnc.

K eywor ds : Magnetic nanoparticles; Nanocatalyst; N-
Propylsulfamic acid; Acetylation of aldehydes; One-Pot Syn-
thesis; Solvent Free.

as Bi(NO,),-5H,0*, ZrCl ", FeCl ™, anhydrous
FeSO,™, Bi(OTf),*, PCI[*, and LiBrt*4,

Although in many case the gem-diacetate are
obtained ingoodyield but many of these method suffer
from someof thefollowing disadvantages: Longreaction
time, tedious work-up, use of homogenies catalyst,
reflux condition and useof harmful solvents.

RESULTSAND DISCUSSION

In continuation of our research on various
transformations,[**#! herein is reported the use of
MNPs-PSA24 asamore robust and efficient catalyst
in the acetylation of aldehydes 1a-k with acetic
anhydride to produce corresponding 1,1-diacetates
(acetylds) ingood yieldsunder solvent free (Scheme
1, TABLE 1). As shown in the Table, the reactions
occurred excellently within 1-7 min under solvent free
conditions. The experimental resultsindicatethat the


mailto:h_ghasem2000@yahoo.com

ChemXpress9(4), 2016

293

CHO AcO
o
N ('(];Si/\/\NHM);,H (Cat) N OAC
R—: + Ac,0 R—:
e r.t, Solvent Free F
1 2 3

Scheme 1

most effective conversion occurred when amoleratio
1:0.75 % mol of substrate/ MNPs-PSA was used.
Longer reaction times were required when lower
amountsof MNPs-PSA wereemployed. Itisimportant
to notethat no acetyld sderivativeswereafforded when
thereactionswere performed in the absence of MNPs-
PSA inthereaction mixture.

Unfortunately, when acetophenonewasusedinthis
reaction, no corresponding product wasisolated (Entry
11). In the case of substrates bearing aldehyde and
ketonefunctiondities, theketo group remainsunaffected
and ddehydeisconvertedinto 1,1-diacetate. Thisresult
indicates that the chemosel ective protection of an
aldehydein the presence of ketone could be achieved
by thisprocedure (Scheme 2).
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MATERIALAND METHODS

Theemployed chemica swereobtained from either
Merck or Fluka. The IR spectrawere recorded using
aShimadzu 435-U-04 spectrophotometer (KBr pellets)
and the NMR spectrawere obtained in CDCl usinga
400 MHz JEOL FT NMR spectrometer. All melting
pointsweredetermined on aBiichi 530 melting point
apparatus and are reported uncorrected.

Conversion of aldehydes 1a—k to acetylals 3a—k
with Ac20 catalysed by MNPs-PSA. General
procedure

To a mixture of aldehyde (5 mmol) and acetic
anhydride (1.02 g, 10 mmol), MNPs-PSA (0.75 %
mol, 3.9 mg) wasadded and themixturewaspulverized
with apestleat room temperaturefor thespecifiedtime.
Completion of the reaction was indicated by TLC
(EtOACc/petroleum ether (1.9)). After thereaction was
completed, EtOH was added and the catalyst was

TABLE 1: MNPs-PSA catalyzed for the conver sion of aldehydes 1a—k to 1,1-diacetals (acetylals) 3a—k with Ac20 under

solvent-freeconditions

Entry Product? Aldehyde t/ min Yield®, % M.P.,°C
1 3a CeHsCHO 5 94 226-228
2 3b 4-CIC¢H, CHO 2 93 258-260
3 3c 4-FCsH, CHO 3 96 213-215
4 3d 4-CIC¢H, CHO 2 95 253-256
4 3e 4-MeCgH, CHO 5 93 237-238
5 3f 2-NO,CgH, CHO 2 92 106-108
6 39 4-NO,CgH, CHO 6 95 240-242
7 3h 3-NO,CgH, CHO 1 94 235-237
8 3i 4-OMeC¢H, CHO 1 92 199-201
9 3 4-(CH3),N-CgH4 CHO 7 92 234-236
10 3k 4-BrCgH; CHO 5 93 253-255
11 4 CeHsCOCH; 60 0

aAll the products are known and were characterized by IR, 1H NMR and 13C NMR comparisons with those of authentic
sampleg?’
CHO o o AcO AcQ OAc
CH, (());SI/\/\NHSO;,II (Cat) OAC d<
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Scheme 2
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separated by an external magnet. Aqueous EtOH 15%
was added to the crude product; the precipitate was
separated and then recrystallized using aqueous EtOH
15% for two times. The productswere characterized
onthebasisof their physica and spectral andysisand
by direct comparison with literature datal?°,

CONCLUSION

The present methodol ogy showsthat nano Fe,0,
(MNP) is an efficient catalyst in the acetylation of
aldehydes with acetic anhydride to produce
corresponding 1,1-diacetatesunder solvent-freeinroom
temperature. The main advantages of the presented
protocol aremild, clean and environmentally benign
reaction conditions, as well as the high yields.
Furthermore, this method is also expected to find
applicationin organic synthesisdueto thelow cost of
the reagent. It is believed that this method will be a
useful addition to modern synthetic methodol ogies.
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