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Abstrac:t a, B _unsaturated ketmeswere prepared efficient]y via A Jo] condensaton reaction of unmaod ified ketones and aranatic al
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The aldo] reaction s considered © he one of ke
most mporant carthon cathon hond foming reactpns
and the ploducta, B _unsaturated carhony] canpounds
are widely used as mtemedijates n Phamaceu jica] and
flavor chemicals'! However te comosive and expen
sive catal}’st( such as a strong acy] base orRuC}l[ 2 )
the rig€id reaction oondition§ bw effciency and use of
posonous mojecujar solvents fn trad tjonal aldo] reac
tion of ketone and aldehyde were also left © be
proved in order 10 estahlih an ndustria] campettive
process n recentyear;% pnic 1fduids have heen effec
tive [y used nmany oiganic reactpns as potntia] green
alematjve sojvents Jn ﬁlc’t same Pijoneers have repor
ted aldo] reacton i jonic ]iquids For example
Zhang?  reported he afo] reaction of TIMSCImodified
aldehyde with ketones in BVImMBE, Albelld! ex
Plored the supported choline hydmxide ionic [iduid as
heterogeneous catalyst m apfo] condensation w ity h h
conversion angd jow selectivity Hereir’l we reported our
Prelinnary resujts on the effcient and Pracycal aldo]
reaction of urmodifed ketones and aldehydes o afford
a, B_unsaturated ketones m Bronsted acid onic [i[duid
( BAL). The BAILs used were | methY|inidazoliun
te trafluorohorate acid( HMIHBE;), 1-buvlz methyl
imidazolium d hydrogen Phosbhate BMIH R()), |-
ethylimidazolium trifjuoroacetic acd ( HEMTA) and |-
but’l3-methyln dazolum hydrogen sulphate ( BM -
ng) All the onic [[duids were Prepared accord ng
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© he |teraure?
1 ExpPerinenta]

Preparaton of3,berlzy1ﬂme2,bu1anone( 3 d) n
BMMHS) and recycled procedure

BMIHY) (3 §, buanone—p (22 8 3
mmo;’ benzyla]dehyde(o_ 32 g 3 mmob were added
successively 10 a p5 m], mund hottaned flask under
stirr‘pg then fe reaction was keptfory h atr t til
GC/MS deection ndicatd the ccmpleton The dhject
product could be vacuum ( stilled or extracted by ethyl
acetate( 10 mIx 2) fram the mixtu1§ 0.39 8 yield
81%, Puri>99)f m P 37 ~39 ‘C. The left onic
llduid could be rrused i the next run without any {ur
ther disposa] and sin jlar YieH and selectivity could be
obtamned

2 Results and d iscussion
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BAILs
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We mitiated our sudy to specujate supahle BAIS
as reacton media by using henzaldehyde and cyclohex
anone as substrate§ the sme reactpn catalyzed by a
canmon hase such asNa(OH OorNg CQ n aneutra]

(04213036);
( QD200518);
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ionic Jiquid | — buvl—2 3 — dmehylnidazo]lim
hexafluorPhosphate ( BDM InPRg) Was alo exp pred
n orler t© Compare( Tab 1) the efficency

Taly 1 Aldo] raction of cycphexanone with
benzyladehYde in different cond itions'

Enay R ea?tbpn Tempfc Tin o b Converspn Selectivity
onditons /% a /% a
1 BMPHSO 9 1 >9"  >99
2 BMPH PO 9 1 91 98
3 HMmBE, 60 4 <10 —
4 HEmMTA 60 4 <10 -
BDM IHPP; /
5 N &()H; mmol| 20 1 =>99 95
BDM IflflPF6 /
6 20 2 95 87

Na, (1), 3mmo]

a detected by (}C/M§ b Date fram next free munswere 99,
99, 9% separate [y

Jonjc 1quid BMI"an) was con fimed an effectjve
medum {or the IeaCtior} and showed afnost the quanty
tatve conversion and highest selectivity canpared with
BMH ), HMmnBE and HE ITA ( Entty ) —4),
Under our experinent cond ition’s side reactions caused
by water could he effective]y restrajned in B\/[InHS’)4
according ©© GC/MS deecton while n BDMInPE /
NaCH ( 1 equyv ), severa| anonymous inpurjties were
de tecte(;{ although their conent was less than 5% by

GC/MS ( Enty 5. while in BDMMPE /N3 ()
( equivalent)’ the reactpn of cYclohexanone with
benzy pldehYde gave am xture ofa, B _unsaturated ke
one andg - hydoxy keone with thegyyy selectivity of
3 ( Entyg), BVIIHS), can be recycled withgg  9q
99% Yieds separate]ly in the nexty runs The results
reflected that BMImHS) might be a sujtah  medium
and catalyst m Aldol reaction’s with the advantge of
h 8h conversion and selectyvity

Encouraged hY our jnitja] exploration resu1t§ then
the scobe and the linitation of fe reactjons petwveen
d ifferent ketones and different aran atic aldehyd es were
exppred n BMIMHS), The rsuls were |sted n
Tabz fran where can heen seen thatBMIan) was
a good reaction medum Pr severa] of the supstrates
H &h conversion and selectivity were aways ohserved at
low tanperature ;n very short reactjion tines The dif
ferent supstituted groups on He aranatic aldehydes dis
Played same mfluence on fe reactpn resu11§ usually
h Bher conversion and selectvity were ohtamned when
there was a electro withdrawng group other than a elec
to donatjing group we thought the d ifferent nucledPh 1
licitym ight accounted {or the chserved resujts Gener
aly Speak'ng ammate methy] ketone s less actjyve
than cYc]ohexanon’e herefor’e an elevated tanperature
and Projonged reactin tines were needed for a h 8h
conversion and Yeld

Tday o Aol reacton of keones with d ifferent aran atic aldehydes in BMInHS)4

Entty A lehYdes Keones Product Temp,/C Tine/ h Yeldsg  mp(inlg) /C
] PCICH (HO (CH), @O 3a re 1 92 145 (145~ 146)°
2 EMeOC H, (HO (CH), O 3b rt 4 84 202 (204)°

3 PNO, G, H, CHO (CH), (O 3¢ rt 1 9 199 (199 ~200)°
4 G, H, (HO G, H, COCH, 3d rt 4 81 38 (38~39)°

5 PNO, G, H, CHO G H, COCH, 3e rt 4 94 102( 103 5~106)°
6 PNO, G H, CHO G H, COCH, 3f 50 4 76 165 (165~166)°
7 PNO, G, H, CHO P-C L H, COCH, 38 50 4 90 162 (164)’

3 PNO, G, H, (HO PMOCH,COH,  3h 50 4 97 172 (173)7

9 PNO, G H, CHO PNO GH O, 31 80 8 72 192 (193~194)"
10 PM<OG H, CHO PCILH, COCH, 3] 50 4 94 124 (124 ~125)°
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