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ABSTRACT

Phosphamitrific Chiovide (PNT) was fornd to be an efficient catalyst for
the sywifresis af §, [ diacerares fom variois aldehvaes with acellc anivdride
ar room femperaiire in excellent Welds, The advaniages of the method are
fiigh selectivity and shorter veaction time,
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Introcuction
In the past decades, the synthetic scientific community were inferested in the

produciive concepis of mulliicomponent processes. domino reactions and sequential
transfommations.[ 1-8] In organee synthesiz, protechionand deproteciion of functioral group
approach is vital/'essential to target onented synthesis [9, 10] and has great importance,
When & multifinctional compound umderpoes a chemical reactson, then the reaction takes
place selectively al one reactive site while other site hag heen blocked temporarily.
Therefore, protecton of group i essential. For the protection of group, several protective
groups were developed.

Among the functional groups, the carbonyl group & one of the most versatile
prolp anda preat deal of synthetic work has been performed and masking ofthe carbotiyl
compounds. [ 11] Due o the dominant electrophilic nature of carbonyl group, in several
mutliiuse synthesis, one of the mapor challenging problem = to protect a carbony] group
from nuckeophibic attack until its electrophilic properties can be exploited. Acetals,
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thinmcetals, oxnthiolanes, |, 1-dincetates and nitrogenons derivatives are the most mportant
protecting groups for carbord compounds. Now a days, several methods were developed
for the formation anid cleavage of ihese projeciing groups, becanse of their great ufilicy,
[12]

In organic synthesis, acvials (peminal diacetates) or pem-bis(acyvloxy)-alkanes
are important protectmg groaps s alfieratives to acetals, [9] The protection ofaldehydes
is poetates 15 an mportant ransformation because of their stability towards aqueous
acids [13] and bases [ 14] and their easy reconversion into parent aldebydes, [9] Due 1o
the simplicity ofthe protection procedure, the aldebyde groups canbe protected as 1,1-
dmcetates which is preferred to the corresponding acetaks, oxathioacetaks and thioacetals,
Dhuring acetalisation of abdebydes water is formed which can be removed either by physical
ard clhicrnical means

Acylals are important synthons, wsed inthe organic reactions sechas Grignard,
[15,16] Barbier,[ 16] Prins,[17-14] Knoevenagel[ 19] and Benzoin[ 20] reactions. They
were akeo utilized in the synthesis of chrysanthemic acid,[21] and wotal synthesis of
sphingofungins E and F.[22] In I}ict's-ﬁldr:rﬂ'clmdnﬂ-iun reaction,[23] acylals were
used as an important starting materal for the synthesis of dienes. Due to the great utility of
diacetate m industries, they act as a cross-linking reagents for cellulose in conon?4 and
as activators stain bleaching agents for wine-stained fabrics, [ 19, 20, 25]

Cienerally the protection of 1.1 diacetate can be carried out by the reaction of
aldehyde with acetic anhydride using catalvsis, The protection of 1,1 discetate were
carried out using strong protic acids as catalysts like sulfuric acid, phosphoric acid,
rethanesulfonic acid,[26] Mafion-H.[27] The Lewis acid catalysts such as phosphorus
trichloride, (28] FeCl, [29] zine chioride, [30] iodine,[31] LiBr,[32] B{OTE) ,[33] InCL/
ALO, [34] were used for the synthesisof 1,1 diacetates.

1,1 dizcetate was also prepared using catalysis like FeCL/310_[35] 3bC1 [36]
sulphated zirconia[3T] under microwave irediztion, The catalysts such as zinc
tetratluoroborate,[3%] copper(IT) tetrafluoroborate,{ 349] InBr [ 40] cerium(TV) sulfate
tetrahydrate [41] KH HJ_,.[-H-E]{_TLISD‘.EJ-F_!G.[-H] wronill) Muonde, [44] antimomy (111}
chloride,[45] borie aeid,[46] NBCL,[47] silica chromate, [48] FePW O, [49] were
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reporied for the protection of 1,1 discetate under solvent free conditions. The reagents
such as a-zeolite, [50] NBS,[51] TiD, / $0.2,[52] CAN,[53] H,NS0,H,[54]
ZniOTH), 6H,0.[55] GaCL,[56], H-MOR[S7], PO,/ Kaolin [58] were used for the
preparation of 1,1 diacetate

Here we repart Phosphonitrilic chloride (PNT) as a Lewis acid catalyst for the
synthesis of | 1-dizcetates from aldebydes. Vanous aldehydes were treated with acetic
anhvdrde in the presence of catalviic amount of PNT in dichloromethane, the

comresponding 1, 1-diacetate were formed in good to excellent vields ( Scheme 1)
i}

PNT
bOCHCDRD &——————— R« CH{OCOCH; ),

B H CHyCla, 18

l 1] 1]

K= Alkyl, Aryl,
Heterocyvelic
Scheme 1

Experimentnl procedure:

To the mixture of aldehyvde (2 manmoly with acetic anbwdride 3 mmsal) in
dichloromethane { 10 ml}, PMNT {3 mol %) was added, The reaction mixture was stinved
at room temperature. After completion ofreaction (5-20 minutes), monitored by TLC,
the organic layer was washed with 10 % NaHCO, (2= 10 mi) and H.O (2= 10ml). The
combined organic layer was then dried over anhydrous Na 30, and the solvent was
eviaporated under reduced pressure to get desived product.

Representative speciral data;

1. 4-chlorophenyl methanedivl diacetate: (Entry No. 2 )[R (KBr) cm 11015,
1210, 1235, 1387, 1524, 1764, 2042, 'HNMR (300 MHz) & ppm: 2.1 (5,
6HY 7-8(s 1H), 7.3(d, 2H), 7.5 (d, ZH)

2 dermethy]lpieny] methanednd discetate (Entry No. 5) ;0 [R (KBr) cor 980, 1025,
1240, 1395, 1528, 1756, 2048, 'H NMR (300 MHz) i ppm: 2.08 ( 5, 6H),
24(s 3H) 7.4(d, 2H), 7.2(d, 2H), 7.7 (1, H).
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Results and discussion:

Addehydes () were reacted with acetic anhydride (11) in the presence of PN
(5 mol %) in dichloromethane &t room emperaiurs (o give comesponding 1, | -diaceiates
(TIT) i excellent yvield (Table 1), The aromatic aldelvdes (entries 1-8) were converted 1o
eorresponding |, 1 diacetates relatively faster than that of aliphatic aldelydes (entries
1E1-13). It was also observed that the resctions of aldehyvdes having electron withdrawmg
aroups (entries 2, 3and T, &) aforded higher yiebds than electron donating groups (entries
3, 6). The 4, f~unsaturated aldehydes (eniry 93 and heteroaromatic aldehydes (entry 10}
underwent reaction smoothly with acetic anbydnde to give correspondmng 1, 1-diacetates.
Conclusions:

In summmary, PNT waz found to be an efficient catalvst for the synthesis of
1, 1-diacetates from aromatic, aliphatic, heterocyelic aromatic and also unsaturated
aldehydes under mild conditions. The advantages of this protocol sre excellent yiekds,
easy work up, shorer reaction time, high selectvity, muld conditions, non-toxic and shelf
availability ofthe catalvst,
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Table 1 : Synthesis of gem 1, 1-diacetates using phosphonitrilic chloride
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