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Table 1. Esterification of CyH2+1COOH with C,Hz:10H in the

presence of y-ZrP-ChHza (N = 5, 8,12) in water under reflux
conditions

Table 1. (contd.)

o) - o)
y-ZrP-C Hone1 (N =5, 8, 12)
R'—OH
R)kOH *R7O H,0, reflux, 24 h R)kOR' * H0
n-number
of n-number Yield
Entry Cat. carboxylic of alcohol (%)
acid
1 1 Trace
2 y-ZrPCsHy 5 2 Trace
3 4 34

n-number .
Enty cat. cart())cf)xyli Qf gtljg)?g \g)(/eol;j
c acid

4 5 57
> 6 78
6 7 60
! 8 27
8 5 5

9 4 41
10 6 76
11 8 95
12 y-ZrPCgHyy 8 10 92
13 12 94
14 14 92
15 16 84
16 20 86
17 1 23 5

18 6 &7

6
19 18 96
20 8 8 98
21 10 10 99
S R
23 2 29
24 4 45
25 7 75
26 8 82
27 9 o1
28 y-ZrP-C1oHas 10 o
12

29 1 o4
30 12 96
31 13 95
32 ” %
33 15 90
34 16 83

— 704 —



Table 1. (contd.)
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Table 3. Dehydrative nucleophilic substitution of 1-methylindole
with  triphenylmethanol in the presence of y-ZrP-CyHan (N = 5,
8, 12) under reflux conditions
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Table 2. Esterification of lauric acid with dodecyl alcohol in the
presence of y-ZrP-C,H,s in water under reflux conditions

I
Ho3C11—C-OH + HysCy,—OH
v-ZrP-C1oHos
_ e .

Il
HasCirC-OCyoHps + Hy0
H,0, reflux, 24 h 2311 12H25 A

Yield (%)
First Second Third
96 91 86

2-1 y-ZrP-CyoHos % BV T2 K B C D ik B sk
AR AN

KT DRI RIZ B IS I T 5 5l
B B R D fi V5 O FRA %17 72 - 7= (Table

Entry Yield (%)
1 y-ZrPCsHyy 59
2 y-ZrPCgHy7 70
3 y-ZrP-CzHas 88

2-4  y-ZrP-CpHy% W7o K CH—F v
EREB LV FATEZ —VL
INETORBIZE W TR S @ WEZ
R L72y-ZriP-CioHps 2 W TR T = —F
IMEB X OF A= —T Wb O KOG % 58 7=
(Table 4), XXt Fue— L Z2HE LT 5
—T7 kI, mICE TS T DR —T L
NFEoie (Entryl), £72, XXtk Fa—
e RTF VAT N a—vEAWESEEE, &t
Wt B IERIFRT — T L& R DR TE T
0N, AL —=NERWTESEE, BRIOIEXER
T—T IS LN 572 (Entry 2,3), i
%, A% = )VOBAKEDOEKSIZLD
Y-ZrP-CoHps D JE N IZ A & G237 L
hholebEZEZbND, 2, M) T7x=1
AL ) =N FF— N DORIEERRTEZ
A, FIGT DT AT —T Vs B 72 R T

— 705 —



b iv7e (Entry 4-6),

Table 4. Etherification of alcohol in the presence of y-ZrP-CioHas
in water under reflux conditions
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Table 5. Dithioacetalization of aldehyde with 1,2-ethandithiol in
the presence of y-ZrP-Cy;H,s
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