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Facile preparation of 1,1-diacetates from aldehydes
with acetic anhydride catalysed by TiO,/SO,% solid
superacid’
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A facile and efficient synthesis of 1,1-diacetates in excellent yields from aldehydes with acetic anhydride catalysed
by TiO,/SO,? solid superacid.

1,1-Diacetates are synthetically useful as protecting groups faat room temperature except for 4-dimethylaminobenzalde-
aldehydes due to their moderate stability and easy conversidmyde(lo, no reaction).
into parent aldehydds® These are also important building

blocks fc7)r the synthesis of dienes for Diels—Alder cycloaddition Ti0,/S0,*

reaction’ Usually, they are synthesized from aldehydes and r.t. 2-20min

acetic anhydride using strong proton acids and Lewis acids as RCHO + Ac,0 85-99% RCAIOAG,

catalysts, typically such as sulfuric acid, phosphoric acid,

methanesulfonic ac@INafion-H? zinc chloridel© ferric chlo- 1 2 3

ride® or phosporous trichloride. These methods have not been

entirely satisfactory, owing to such drawbacks as low yields Scheme 1

(4% in the case of 4-nitrobenzaldeh¥®ielong reaction time ) . .
(up to 120 h in the case of 2-furaldehiRleemerging the prob- We were pleased to find that aromatic aldehydes contain-

ing electron-withdrawing groups or donor groupd-1) and

lems of corrosivity, tedious workup, effluent pollution and non- "' ’ /
recoverable catalysts. Consequently, it is necessary to develdpnnamaldehydelfn) gave the corresponding 1,1-diacetates

alternative methods for the synthesis of 1,1-diacetates of alddl near guantitative yields in shorter time (less than 20 min)
hydes under mild and environmental friendly conditions. InUSing TIQ/SO,” than some of the report methods. The nature
recent yearsp-zeolitel2 sulfated zirconid® montmorillonite ~ Of the substituents on the aromatic ring seems to have no
clays4 expansive graphit& trimethylchlorosilane and sodium  effect on the reaction system. Aliphatic aldehydes also gave
iodide!® or scandium triflate’ were employed as catalysts for 900d to excellent yield of the corresponding 1,1-diacetates.
this purpose to obtain relatively better results. More recently, ~Mention must be made here that phenol groups were also
microwave irradiation has been applied to accelerate this corprotected as acetates in hydroxyl containing aromatic aldehy-
densation reactiolf des (Lgandlh) under these conditions. It is also worth noting

TiO,/SO,% solid superacid has been used as a catalyst fothat ketones, such as cyclohexanone and acetophenone, did
organic reaction$-2Herein we wish to report a fast and effi- not give any 1,1-diacetates under the same reaction conditions
cient procedure for the synthesis of 1,1-diacetates from aldeand this suggested that chemoselective protection of an alde-
hydes catalysed by TiB0O,% solid superacid at room hyde in the presence of a ketone could be achieved.
temperature. Additionally, 4-dimethylaminobenzaldehydey) failed to

As summarised in Table 1, when aldehytiegere treated  give the corresponding 1,1-diacetate and the starting materials
with acetic anhydride in the presence of TiZ80,%, the cor-  were quantitatively recovered under the same conditions. The
responding 1,1-diacetat8wvere obtained in excellent yields explanation for this result may be due to the strong electron

Table 1 1,1-Diacetates from aldehydes using 1102/8042’ as catalyst

Isolated Mp/°C or bp/torr
Entry Substrate Solvent(t/min) Yield(%) Found Reported
1 C,H.CHO 1a none/5 88 122-125/30 115-118/8*
2 CH,CH=CHCHO 1b none/5 88 92-94/20 89-90/15™"
3 C¢H;CHO 1¢ none/2 99 44-45 44-45%
4 4-MeC.H,CHO 1d none/10 98 80-81 81-82°%
5 4-MeOC.H,CHO 1e none/10 98 64-65 64-65°
6 3,4-(OCH,0)C¢H;CHO 1f CH,Cl,/5 97 79-80 79-80™
7 2-HOC.H,CHO 19 none/15 95 104-105 103-104"
8 3-Me0-4-HOC,H,CHO 1h CH,CI,/10 94 90-91 90-91™
9 3-CIC,H,CHO 1i none/5 98 65-66 65-66'*
10 4-CIC,H,CHO 1j CH,CI,/10 96 81-82 81-81™
1 3-0,NC,H,CHO 1k CH,C,/15 97 64-66 65-66'4
12 4-0,NC_H,CHO 11 CH,CI,/20 94 125-126 12515
13 C¢H;CH=CHCHO 1m none/5 97 84-85 84-86*
14 2-furyl 1n CH,CI,/10 85 51-53 52-5412
15 4-Me,NC,H,CHO 10 CH,CI,/540 no reaction
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donating dimethylamino group iho which will reduce the  For3h:v,__/cnT! 2950, 1765, 1745, 1605, 1510, 1465, 1430, 1375,
reactivity. A degree of tautomerisation may occuf.awith 1325, 1250, 1160, 1115, 1070, 995, 950, 895, 835, 38@.11 [6H,
formation of quinoid structure and thus decreased reactivity of; ArCH(QCCH),l, 2.29 (3H s, 4-Gi,CO,),3.85 (3H, s,

the aldehyde group. OCHs),7.00—7.10 (3H, m, gH3), 7.65 [1H, S, AFQH(OAC)Z].

The catalysts need not regeneration and could be reused t
times for the synthesis of benzaldehyde 1,1-diac8tanéth-
out significant loss of activity.

In conclusion, we provide a rapid and efficient method for
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the preparation of 1,1-diacetates from aldehydes, because @feceived 4 August 1999; accepted after revision
its operational simplicity, high yields, short reaction time, 13 September 1999

non-corrosive, non-pollutive and employing a reusable catapaper 9/06606C

lyst. This method will be better than many existing ones.
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