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——XKinetics of the reaction of myo-inositol with carbonyl compounds——

Joo Hwan Sohn*

Dept. of Chem. Eng., Inha Institute of Technology

Abstract

The myo-inositol has a very suitable structure for stereochemical study. By the use of carbonyl com-pounds

such as cyclohexanone, acetophenone and furfural, myo-inositol has been  into 1,2-O-substituted derivaties.

The presence of two contiguous hydroxyl groups in ax.-eq. position is necessary for reaction to occur

predominantly. In this case, however, di-O-substituted derivatives have been obtained, in other words,

contiguous hydroxyl groups in eq.-eq. position have reacted.

The rate constants for the reaction of myo-inositol with carbonyl compounds and activation energys

were evaluated.

From the values obtained above, it was found that this reaction was pseudo-first reaction and the order

of reaction could be represented as cyclohexanone>> acetophenone>> furfural.
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A: Hirschberg stirrer, B: Dean-stark separator,
Fig. 1 Apparatus for Reaction
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Table 1. Determination of my-1 (CH)
t 90,C 100°C ‘ 110°C 120°C
(min.) S(Vo—VOf M S(Vo=VDfF M : S(V,—VDOf M S(Vo—VOFfF M
30 1.125 0.51 3.497 1.305 1.22 3383 1,187 2.42 3.134 1,235 4.26 2810
€0 1.086 1.03 3384 1. 006 1.79 3.195 | 1,165 2.67 2.880 1.127 6.68 2,173
90 1.076 1.50 3.281 1.184 3.33 2,957 j 1.087 5.13 2,522 1.109 890 1,764
120 1. 168 3.35 3,195 1.257 3.94 2882 J 1.123 6.53 2270 1.263 12.09 1, 408
150 1.236 2.98 3.076 1,135 4.35 2,725 ‘ 1,257 8.49 2,057 1,123 12.33 1,089
180 1.257 332 2.9% 1.246 5.27 2.651 j 1. 093 822 1.881 1.134 12.83 1,008
210 | 1.134 3.28 2939 1.357 5.81 2453 l‘ 1,138 9.82 1.627 1.253 14.94 0,873
240 i 1.357 .45 2 849 1. 076 6.05 2 315 | 1,145 10.63 1,476 1.367 16.94 0.761
270 . 1,080 4.03 2 745 1. 158 6.98 2 121 ‘ 1,116 11.00 1,348 1.187 15.56 0.621
300 X 1.007 4.09 2671 1.267 8.38 2.088 ‘ 1.154 10.78 1 287 1,133 15.45 0.513
330 | 1. 356 594 2597 1.453 10.05 2,018 1,134 11.94 1,190 1.145 16.08 0.38%
360 i 1. 405 6.59 2.527 1. 356 9.82  1.944 l 1.125 12.31 1,096 1.177 15.28 0.293
Table 2. Determination of my-I (AP)
¢ 100°C 110°C 120°C 130°C
(min. ) | S(Ve—=VDf M S(Ve=Vf M S(Vo—Vf S (Vo—-VOFf M
120 ‘ 1.204 1.50 3.315 1,134 2.57 3.101 1. 121 7.29 2,195 1,147 10.89 1,548
240 1.183 2.28 3.161 1,154 3.82 2810 1,153 10.28 1,672 1.145 12.71 1.209
480 | 1.176 4.33 2,743 1,097 7.13 2,195 1.108 13.07 1,398 1,106 13.52 0.957
720 1.215 5.93 2.393 1,126 9.83 1.713 1,116 11.23 1,301 1.204 14.02 0.936
960 | 1,247 8.22 2,068 1.234  12.47 1.415 1,135 13.03 0.976 1,168 13.30 0.725
1200 l 1,187 9.33 1,802 1.217 12.25 1.298 1,204 14.95 0.756 1,154 14.59 0.3%
1440 | 1,195 9.63 1.696 1.13¢ 12.18 1,116 1.191 15.36 0.650 1.136 16.36 0.297
1680 ' 1.087 9.8 1,525 1.167 31.22 1,008 1,154 14.89 0.648 1,213 17.53 0.293
1920 1 1.131 10.38 1.408 1,144 13.07 1,006 1.214 15.66 0.648 1.138 16.50 0.283
2160 [ 1,157 11.25 1.377 1,087 12.42 0,983 1.116 14.30 0.646 1.154 16.74 0.281
2400 l 1.164 11.55 1.325 1,114 10.75 0.974 1,145 14.78 0.640 1.163 16.50 0.277
Table 3. Determination of my-I (FF)
t 85°C ‘ 90°C l 95°C 100°C
(min. ) ‘ S (Vo—VDFf M S (Vo--VOFf M ’ S (Vo= VDF M S (Vo—VDF M
60 | 1,136 0.77 3.265 1,188 1.€6 3 281 1.125 2.43 3,137 1. 098 512 2739
120 i 1,131 2.30 3.197 1.176 3.09 2,999 1.130 3.90 2810 1.112 5.56 2 250
180 1,145 2.98 3,002 1,183 4.63 2.704 1,117 5.31 2515 1.068 825 1.832
240 1. 162 3.34 2.881 1,168 5.27 2.569 1,121 6.62 2 248 1,135 8.44 1588
360 ‘ 1.171 5.33 2.559 1.173 7.69 2092 1.118 879 1 800 1,206 11.55 1,084
480 } 1,146 6.11 2.38 1,184 9.46 1,668 1,131 10.66 1,444 1.214 14.25 0,916
600 . 1,134 7.11 2,163 1.166 10.09 1 620 1,125 12,34 1,294 1.155 15.22 0.685
720 ‘ 1,142 7.78 2,025 1.169 11.04 1.440 1,128 12.40 1,083 1.078 14.38 0.531
840 1.128 7.91 1,99 1,157 11.27 1,372 1,115 12.37 1,060 1,168 16.11 0,445
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Table 5. Relationship between of K and Time Ratio for Conbonyl Compounds. (CH, AP, FF)

l ) t ratio 1/K t ratio 1K |t ratio 1/K t ratio  1/K
| hn 90°C -100°C 110°C 120°C
! #50/ten 7.808 10, 589 7.507 10.435 7.560 10, 598 7.504  10.415
tso/te 3.741 10. 695 3. 423 10.395 3,436 10,485 3.360 10,406
tso/tmo 2,248 10, 765 2,105 10, 356 2,100 10, 576 2.042 10,398
CH ts0/te 1.516 10,683 1,413 10. 436 1.389 10,635 1.445 10,38
teo/tan 5.150 10, 556 5. 321 10,578 5. 440 10, 458 5.166  10.456
teo/ts0 2,462 10, 895 2,422 10, 408 2.472 10. 596 2.320 10,438
10,679 10. 415 10,578 10. 405
100°C 110°C 120°C 130°C
tso/ts 7.539 10,675 7.595 10,584 7.564 10, 436 7.539 10,546
t50/tso 3.510 10.638 3,465 10, 546 3,457 10,429 3.438 10,582
AP Z50/te0 2.090 10, 628 2.083 10, 568 2,105 10,437 2076 10,568
ts0/ts0 1.410 10, 696 1.424 10, 502 1.415 10, 398 1.485 10,602
teo/tso 5.348 10, 692 5.333°  10.598 5.351 10, 386 6.285 10,554
260/ tso 2,453 10.675 1.341 10,540 2,426 10, 468 2,314 10557
10,668 10,556 10, 424 10,570
85°C 90°C 95°C 100°C

teo/to0 5,339 10,436 7.507 9,458 7.463 8.498 7,539 10,546
FF Ieo/ts 2.431 10, 508 3.453 9.436 3,482 8.504 3.438 10,582
teo/tro 1.484 10. 425 2,123 9,477 2,089 8,510 2,076 10,590
t10/ts0 3.568 10,443 1.409 9, 446 1,444 8.513 1.485  10.554
t/te 1,638 10.395 5,331 9. 456 5,327 8,496 6.285 10,570
10,458 9, 456 8. 501 10, 570

Table 6. Pseudo-First order Rate constants for the Reaction of

my-1 with CH, AP and FF at Various Temperatures

CH AP FF
90°C 100°C  110°C  120°C 100°C  110°C 120°C 130°C 85°C 90°C 95°C 100°C
k1 X1073 1,437 2.907 6.494 11,540 0. 909 1.729 3.370 6,499 1. 447 2,357 3.130 6 202
k1X1074 1.345 2.722 6,604 13 102 0. 852 1.687 3.233 6. 149 1, 369 2,224 2,965 6 941
-1. 600} &
O AP
x CH
aFF
x
-z m -
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¥ % a
& \
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[=} \
't a
~3 000} °\ \
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Fig 5. Arrhenius plot of Monoketals
J. KIChE Vol.g, No.l, Apr. 1971
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V,=Consumption of N/10-ethanolic KOH solution at

blank test [ml)

V,=Consumption of N/10-ethanolic KOH solution at

analysis [ml)
S=Weight of sample (iny-1) (g}
f=Factor of N/10-ethanolic KOH solution [—)
M=Weight of unreacted my-I (g}
N=Weight of used my-1 (g)
t;=Reaction time [min)
T=Reaction temperature [°K}
k,=Rate constant for monoketal [mole™! - min. ~!)
k,;=Rate constant for diketal (mole™ - min. ™)
E;=Activation energy (Kcal/mole]
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