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ABSTRACT

Aliphatic aldehyde polyoxyethylene glycol acetals were synthesised through the reaction of aliphatic
aldehydes such as caproic aldehyde, capry! aldehyde, capric aldehyde and tauric aldehyde with excess diethy-
lene glycol, triethylene glycol and tetraethylene glyco!, respectively.

The acetal formation, in which water was azeotropically distilled by adding benzene to the reaction system,
was gained a good yield of acetal type compounds.

This reaction is found pseudo first order reaction at various temperatures such as 70, 80,90 and 97°C.
Also these activation energies of reaction of acetal type products such as caproic aldehyde diethylene glycol
acetal, capry! aldehyde diethylene glyco! acetal, capric aldehyde diethylene glycol acetal, lauric aldehyde
diethylene glycol acetal, caproic aldehyde triethylene glycol acetal and caproic aldehyde tetraethylene acetal
were 17.3, 19.6, 21.2, 21.6, 15.5 and 14.7 Kcal/mole.
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Fig. 1. Apparatus for the development of
paper chromatography
A; wooden vessel B; asbestus
C, glass bath D; lead plate
E; glass dish F; developer {down layer).
G; developer {upper layer) H; ice
| ; filter paper J; glass cap
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Table 1. Rf. Value of reaction products of
some aliphatic aldehyde and ployox-
vethylene glycols

Rf. values x 100

Compounds

Developer A Developer B
(1) 83 47 65 43
(1) 85 A7 68 43
(1) 87 48 70 44
(1V) 88 47 72 43
(V) 78 39 58 34
(VI) 70 39 59 34
(Vi) 83 38 63 35
(Vi) 85 40 b4 34
(1X) 65 32 50 30
(X) 68 33 52 31
(X1} 71 33 58 31
(X1 73 34 59 31
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Table 2. Results of hydrolysis of aldehyde
poyoxyethylene glycol acetals

Filter paper; Whatman No. 1 for chromatography (20 x 40 cm)
Developer; A: butanol : pyridine : water (5:2:3, v/v) system

B: butanol : dioxane : water {5:2:3, v/v) system
Condition: relative humidity 50-60%; temperature: 0°C
Detection of Spot: dragendorff reagent spray

'~ 44~

>C = 0(%)

Compounds

Found Calc’d
(1) 9.53 Q.52
(1 8.68 8.70
(1) 7.99 8.00
(1v) 7.39 7.41
(V) 7.30 7.33
(Vi) 6.79 6.83
(Vi) 6.38 6.39
(Vi) 5.99 6.01
(1X) 5.92 5.96
(X) 5.52 5.62
(Xt) 5.30 5.32
(X11) 5.00 5.05
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Fig. 2. Variation of acetal reaction for diethy-

fene glycol with caproic aldehyde
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Fig. 4. Variation of acetal reaction for diethy-
lene glyco! with caproic aldehyde
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Fig. 3. Variation of acetal reaction for diethy-
lene glycol with capryl aldehyde
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Fig. 5. Variation of acetal reaction for diethy-

lene glycol with lauryl aldehyde
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Fig. 6. Variation of acetal reaction for triethy-

lene glycol with caproic aldehyde
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Fig. 7 Variation of acetal reaction for tetrae-

thylene glycol with caproic aldehyde
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Table 3. Observed pseudo first order rate constant(sec ') for the reaction diethylene glycol with
caproic aldehyde at various temperature

Time 70C 80°C 90°C 97 °C

(min) log x k x 10* log x k x 104 log x k x 10* log x k x 107
60 0.23  1.47 0.47 3.1 0.87 5.58 1.39 8.91
120 0.44 1.41 0.92 2.95 1.68 5.36 2.76 8.82
180 0.63 1.34 1.33 2.84 2.50 5.33 4.10 8.74
240 0.79 1.27 1.76 2.81 3.32 5.31 5.43 8.68
300 0.97 1.24 2.18 2.79 4.14 5.29 6.71 8.59
360 1.17 1.19 2.61 2.78 5.02 5.35 7.99 8.52

mean 1.32 2.88 5.37 8.71
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Table 4. Observed pseudo first order rate constant(sec '} for the reaction diethylene glycol with
capryl aldehyde at various temperature |

Time 70°C - 80C 90°C 97°C

(min) logx  k x 10° logx  kx10* logx  kx10° log x  kx 10°
60 0.16 1.00 0.33 2.08 0.70 4.49 1 7.1
120 0.28 0.90 0.64 2.03 1.36 4.35 2.20 7.04
180 0.41 0.88 0.92 1.97 2.00 4.26 3.26 6.95
240 0.54 0.87 1.20 1.92 2.63 4.21 4.30 6.87
300 0.67 0.85 .45 1.85 3.26 4.17 5.33 6.82
360 0.79 0.85 1.51 1.61 3.88 4.14 6.31 6.73

mean 0.89 1.91 4.27 6.92

Table 5. Observed pseudo first order rate constant(sec™!) for the reaction diethylene glycol with
caproic aldehyde at various temperature

Time 70C 80°C 90°C 97 °C
(min) log x k x 104 log x k x 10* log x k x 10% log x k x 10°
60 0.10 0.62 0.24 1.53 - 0.50 3.17 0.84 5.34
120 0.18 0.58 0.44 1.42 1.1 3.54 1.62 5.18
180 0.26 0.54 0.64 1.36 1.56 3.32 2.39 5.10
240 0.32 0.51 0.84 1.34 2.03 3.25 3.17 5.07
300 0.4 0.53 1.00 1.28 2.45 3.14 3.95 5.05
360 0.49 0.52 1.27 1.35 2.93 3.12 4.73 5.04
mean 0.55 1.38 3.24 5.13

Table 6. Observed pseudo first order rate constant(sec™') for the reaction diethylene glycol with
lauryl aldehyde at various temperature

Time 70T 80T 90°C 977C
{min) log x k x 10° log x k x 10° fog x k x 10* log x k x 10°
60 0.08 0.52 0.19 1.21 0.41 2.61 0.71 4.55

120 0.14 0.43 0. 31 0.98 0.79 2.54 1.39 4.43
180 0.20 0.42 0.43 0.92 1.15 2.45 2.05 4.38
240 0.25 0. 40 0. 59 0.94 1.53 2.44 2.70 4.32
300 0.31 0.39 0.72 0.92 1.87 2.39 3.35 4.28
360 0.37 0.39 0.97 1.03 2.19 2.33 4.00 4.26
mean 0.43 1.00 2.46 |

4.37
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Table 7. Observed pseudo first order rate constant(sec ') for the reaction triethylene glycol with
caproic aldehyde at various temperature

Time 70°C 80T 90T 97°C
(min) log x k x 10* log x k x 10% log x k x 104 log x k x 10%
60 0.49 3.16 0.8 5.61 1.99 12.7 2.88 18.4
120 0.93 2.96 1.70 5.45 3.53 11.3 5.38 17.2
180 1.37 2.92 2.52 5.38 4.97 10.6 7.50 16.0
240 1.81 2.90 3.32 5.32 6.31 10.1 9.57 15.3
300 2.56 2.89 4.13 5.29 7.74 9.9 11.33 14.5
360 2.69 2.87 4.94 5.27 9.00 9.6 13.22 14.1
mean 2.95 5.37 10.7 1.59

Table 8. Observed pseudo first rate.constant(sec ') for the reaction tetraethylene glycol with
caproic aldehyde at various temperature

Time 70C 80T 0°C ‘ 97°C
(min) log x k x 104 log x k x 104 log x k x 10° fog x k x 10%
60 0.69 4.4} 1.31 8.38 2.38 15.20 3.41 21.80
120 1.36 4,36 2.57 8.21 4.50 14.40 6.53 20.90
180 2.01 4,29 3.82 8.14 6.38 13.60 ?.24 19.70
240 2.66 4.26 5.06 8.09 8.07 12.90 11.82 18.90
300 3.27 4.18 6.27 8.02 9.38 12.00 - 14.38 18.40
360 3.86 4.12 7.45 7.94 10.41 11.10 16.22 17.30
mean 4.27 8.13 13.20 19.50

Table 9. Activation parameters for the acetal formation of alkylaldehydes with polyoxyethylene

glycols
Compds ln A {(Sec™) Ea(Kcal/mole) AH” (Kcal/mole) —NAS* (eu)
(1) - 16.5 17.3 16.7 27.9
() 19.4 19.6 18.9 22.2
(1) 21.3 21.2 20.5 18.5
(1V}) 21.5 21.5 20.9 17.9
(V) 14.6 15.5 14.8 31.8
(Vi) 13.8 14.7 14.0 33.4

(1) Caproic aldehyde diethylene glycol acetal
(1) Capry! aldehyde diethylene glycol acetal
(111) Capric aldehyde diethylene glycol acetal
(1V) Lauric aldehyde diethylene glycol acetal
(VY caproic aldehyde triethylene glycol acetal
(V1) Caproic aidehyde tetraethylene glyco! acetal
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aldehyde capric aldehyde 2 lauric aldehyde %

~-50—



Vol. 5, No, 1(1988) By o Mg Jeoli REAMMAHK W REEERY HE

4 #7} diethylene glycol, triethylene glycol & te-
traethylenee glycol & 32l polyoxyethylene
glycol 18 BT 70~97C KIERE & ERIA 2.
RER WA male] BlAEHe ES 84 25 &
A2 BEIZEA oML RES pRmwoz ¢ 3
1A 5 Utk

2. OB RES |l | KREOE ole 70~
97C KIEBRE®REANA caproic aldehyde, cap-

5.
ryl aldehyde, capric aldehyde ¥ lauric aldehy-
de ¢} diethylene glycol #2] REENA & 1L oy p
A+ Z+z} 67.3kcal/mole, 19.6 kcal/mol, 21.2 7

kcal /mol 2 28l3 21.5kcal/mole ©]ojA alkyl

aldehyde 2| REH 7} Bl wel KEXREL B 8.
A& 31, caproic aldehyde & diethylene .glycol, 9.
triethylene glycol 2 tetraethylene glycol 2] 10.
KEEANA EH ddA = 17.3kcal /mole, 15.5kcal 11.

/mole % 14.7kcal/mole= ethylene oxide Bfr

B gl wa} ol gt REXEE w2t 12.

3. EE HEulH & FHHE T &R alkyl aldehy-
de o} fEEE Lol WE —#9] olM Bt KEENA] °]

RS A=y BaiREY S 2ot alkyl aldehyde 13

o} R Einell met EHAREIA SHEUE BE
7t HREAE SR —HE e @Emolnh

14,
v At 15.
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