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Fig. 1. '"H-NMR Spectrum of 2-Furyltriisopropoxytitanium(7)
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1-@2-Furyl)-1-ethanol(9)**

'H-NMR (400 MHz, CDCly) ; §=149(d, 3H, ]=6.6 Hz),
293(br s, 1H), 4.83(g, 1H, J=6.6 Hz), 6.20(m,
1H), 6.30(m, 1H), 7.34(m, 1H)

BC-NMR (100 MHz, CDCly) ; §=21.08, 63.39, 104.89,
109.93, 141.66, 157.52

2-(2-Furyl)-2-propanol(11)*
'H-NMR (200 MHz, CDCly) ; §=151(s, 6H), 2.53(br s,
1H), 6.12(m, 1H), 6.23(m, 1H), 7.28(m, 1H)

Table 1. Reactions of 2-Furyllithium(3) and 2-Furyltriisopropoxytitanium(7) to Carbonyl Compounds.

Reagent Carbonyl Compound Temp.[C] React. Time[h] Solvent Product Yield [%]
3 . 1 . 75
7 Acetaldehyde(8) —78C > RT. 3 Diethyl ether 9 o4
3 . 1 . 72
7 Acetone(10) —78C—>RT. 6 Diethyl ether 11 91
3 . 5 1 . 73
7 Propionaldehyde(12) —78C—>RT. 6 Diethyl ether 13 %
3 . 1 . 79
7 Butyraldehyde(14) —78C —>RT. 3 Diethyl ether 15 9%
3 o 1 . 70
7 Cyclohexanone(16) —78C > RT. 3 Diethyl ether 17 39
3 o 1 . 80
7 Heptaldehyde(18) —78C —>RT. 3 Diethyl ether 19 97
3 o 1 . 71
7 2-Heptanone(20) —78C—>RT. 8 Diethyl ether 21 91
3 . 1 . 68
7 4-Heptanone(22) —78C > RT. 3 Diethyl ether 23 9%
3 5 1 . 79
7 Benzaldehyde(24) —78C—>RT. 4 Diethyl ether 25 %
3 . 1 . 80
7 Acetophenone(26) —78C > RT. 3 Diethy! ether 27 %
3 ; 1 . 71
7 Cyclopentanone(28) —78C > RT. 8 Diethyl ether 29 87

3 : 2-Furyllithium
9 : 1-@2-Furyl)-1-ethanol
13 : 1-(2-Furyl)-1-propanol
17 : 1-(2-Furyl)-1-cyclohexanol
21 : 2-2-Furyl)-2-heptanol
25 : 1-(2-Furyl)-1-phenyl-1-methanol
29 : 1-(2-Furyl)-1cyclopentanol

7 : 2-Furyltriisopropoxytitanium
11 : 2-2-Furyl)-2-propanol
15 : 1-2-Furyl)-1-butanol
19 : 1-(2-Furyl)-1-heptanol
23 : 4-(2-Furyl)-4-heptanol
27 . 1-(2-Furyl)-1-phenyl-ethene




312 TFE - A

ZE

Table 2. Aldehyde / Ketone Differentiation in Furyl Addition Reactions.

Aldehyde / Ketone Pair Reagent Temp.[C] React. Time[h] Solvent Product Pair Product Ratio
3 . 1 . 9/11 26:74
Acetaldehyde(8)/Acetone(10) 7 —78C —>RT. 3 Diethy! ether 9/11 >09: <1
3 . 1 . 19/21 38:62
Heptanal(18)/2-Heptanone(20) 7 —78C > RT. 3 Diethyl ether 19/21 >09: <1

3 : 2-Furyllithium
9 : 1-(2-Furyl)-1-ethanol
19 : 1-(2-Fury))-1-heptanol

7 : 2-Furyltriisopropoxytitanium
11 : 2-2-Furyl)-2-propanol
21 : 2-(2-Fury!)-2-heptanol

Table 3. Ketone / Ketone Differentiation in Furyl Addition Reactions.

Ketone Pair Reagent Temp[C] React. Time[h] Solvent Product Pair Product Ratio

3 : 1 . 17/23 71:29
Cyclohexanone(16)/4-Heptanone(22) 7 —78C —>RT. 3 Diethyl ether 17/23 509 <1

3 5 1 . 21/23 57:43
2-Heptanone(20)/4-Heptanone(22) 7 —78C—->RT. 8 Diethyl ether 21/23 85:15

3 o 1 . 17/29 48:52
Cyclohexanone(16)/Cyclopentanone(28) 7 —78C >R.T. 3 Diethyl ether 17,29 88: 12

3 : 2-Furyllithium
17 : 1-2-Fury)-1-cyclohexanol
23 : 4-(2-Furyl)}-4-heptanol

7 : 2-Furyltriisopropoxytitanium
21 : 2-(2-Furyl)-2-heptanol
29 : 1-2-Furyl)-1-cyclopentanol

1-(2-Furyl)-1-propanol(13)*¥

'H-NMR (400 MHz, CDCly) ; $=0.95(t, 3H), 1.84~1.92
(m, 2H), 2.17(br s, 1H), 4.58(t, 1H), 6.24(m,
1H), 6.33(m, 1H), 7.37(m, 1H)

BC-NMR (100 MHz, CDCly) ; §=9.71, 2845, 69.07, 105.
70, 10992, 141.71, 156.51

1-(2-FuryD-1-butanol(15)¥

'H-NMR (200 MHz, CDCly) ; $=093(t, 3H), 1.33~146
(m, 2H), 1.81(q, 2H), 246(br s, 1H), 4.65(t, 1H),
6.21(m, 1H), 6.31(m, 1H), 7.35(m, 1H)

1-(2-FuryD-1-cyclohexanol(1 7)**
'H-NMR (200 MHz, CDCly) ; §=1.0~2.1(m, 11H), 621
(m, 1H), 6.32(m, 1H), 7.36(m, 1H)

1-(2-Furyl)-1-heptanol(19)*

H-NMR (200 MHz, CDCly) ; 5=0.94(t, 3H), 1.33~1.60

' (m, 8H), 1.85~1.93(m, 2H), 2.08(br s, 1H), 4.72
(t, 1H), 6.29(m, 1H), 6.3%(m, 1H), 7.43(m, 1H)

2-(2-Furyl)-2-heptanol(21)'®

'H-NMR (200 MHz, CDCl,) ; §=0.87(t, 3H), 1.15~1.40
(m, 6H), 1.53(s, 3H), 1.90(t, 2H), 1.96(br s, 1H),
6.18(m, 1H), 6.31(m, 1H), 7.34(m, 1H)

4-(2-Furyl)-4-heptanol(23)¥
'H-NMR (200 MHz, CDCly) ; §=097~107(t, 6H), 1

41~159(m, 4H), 2.20(t, 4H), 2.32(s, 1H), 6.16
(m, 1H), 6.33(m, 1H), 7.33(m, 1H)

1-(2-Furyl)-1-phenyl-1-methanol(25)'¥

'H-NMR (400 MHz, CDCly) ; 6=255(br s, 1H), 5.79(s,
1H), 6.10(m, 1H), 6.30(m, 1H), 7.23~7.43(m,
6H)

BC-NMR (100 MHz, CDCly) ; 6=70.10, 10743, 110.22,
126.59, 128.05, 12845, 140.807, 142,53, 15594

1-(2-Furyl)-1-phenyl-ethene(27)*

'H:NMR (200 MHz, CDCl) ; 8=522(d, 1H, J=1.2 Hz),
574(d, 1H, J=12 Hz), 621(m, 1H), 6.37(m,
1H), 7.23~747(m, 6H)

1-(2-Furyl)-1-cyclopentanol(29)'¥

H-NMR (200 MHz, CDCl3) ; 8=1.70~2.10(m, 8H), 6.16
(m, 1H), 6.36(m, 1H), 7.35(m, 1H)

BC-NMR (50 MHz, CDCly) ; 6=23.26, 39.57, 79.55, 105.
84, 110.92, 141.60, 152.59
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Table 4. Ketone / Ester Differentiation in Furyl Addition Reactions.

Ketone-ester function Reagent Temp.[C] React. Timelh] Solvent Product
3 5 1 . 2+30
Ethyl acetoacetate(30) —78C —>RT.
7 78C > RT 8 Diethyl ether 24130
Ethyl levulinate(31) 3 —78C —>RT. ; Diethyl ether 32+b};groducts
2 : Furan 3 : 2-Furyllithium
7 : 2-Furyltriisopropoxytitanium 32 : y-Methyl-y-2-fury])-y-butyrolactone
el olAde dus=rt AR o AMAA nium(7)o] AE-A 22 ZE7] Ao ME AE 7)o
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We ¥ F Aok A7 A= Table 20 Azl o
Ut

@ AEH AEY AR ¥
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g ¥ ARE 0% F AHF Aort A=
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Ay HV\*E“Z* o F W-&3E= 2—fury111thium(3)5'—}1€
22 YA HelE APE3tE Jrrt Ao,
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°ﬂ 1% cyclohexanone(16)o] sl 483t 3182 A
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A S g BAe 2y F871E 7R e
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nate(31)% 21z 2-furyltriisopropoxytitanium(7)3% -3
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AEout A uked YA Eo] Aojhom HE AA
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y-Methyl-y-(2-furyl)-y-butyrolactone(32)'

'H-NMR (400 MHz, CDCly) ; §=1.78(s, 3H), 2.24(m, 1H,
J=80 Hz, ]=3.1 Hz), 266(m, 2H, J=4.6 Hz),
2.80(m, 1H, J=8.0 Hz), 6.33(s, 2H), 7.39(s, 1H).

BC.NMR (100 MHz, CDClLy) ; §=2549, 29.28, 3342, 82.
11, 106,59, 110.29, 142.76, 154.81, 176.40.
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oA 3}&FA Ay gs ]. X 31
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The Synthesis of 2-Furyltriisopropoxytitanium and its Reactivity to Carbonyl Compounds
Doo-Hyo Koo and Suk-Hun Kyung* (Department of Agricultural Chemistry, College of Agriculture, Kon-Kuk University,
Seoul, Korea)

Abstract : 2-Furyltriisopropoxytitanium was synthesized # situ through transmetallation of 2-furyllithium with chloroti-
taniumtriisopropoxide. The compound could be isolated at room temperature and preserved at —10C for several
weeks. The reactivity of 2-furyltriisopropoxytitanium to carbonyl compounds proved to be high. A complete aldehyde-
selectivity was observed in competition reactions of 2-furyltriisopropoxytitanium with a 1:1 mixture of aldehyde and
ketone. In competition reactions of 2-furyltriisopropoxytitanium with a 1:1 mixture of ketone and ketone, the degree
of ketone / ketone discrimination was substantial. In the reaction of 2-furyltriisopropoxytitanium to ketone-ester function,
the reagent was solely reacted with the ketone function.

*Corresponding author



