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Stability of Dicyclomine HCl in Aqueous Solution (1)

Kil Soo Kim

The effect of pH and magnesium ion on the hydrolysis of dicyclomine HCl
was investigated by comparing the rate constant and activation energy.

The hydrolysis of dicyclomine HCl was acid-base catalytic reaction and the
most stable range of pH was 3~5.

The magnesium ion accelerated the hydrolysis of dicyclomine HCl in aqueous
solution.
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Figure 1—-The effect of pH on the hydrolysis of dicyclomine HCI at 60°C
Key: @, pH 5, ll, pH 6; &, pH 8,0, pH 2; [, pH 1; A, pH 0.5
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Figure 2—pH-rate profile for the hydrolysis Figure 4—Arrhenius plots of the hydrolysis
of dicyclomine HCl at 60°C. of dicyclomine HCI.

Key : @, 0.2M magnesium,;
M, 0.4M magnesium;
A, free magnesium
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Figure 3—The effect of magnesium ion on the hydrolysis of dicyclomine HCI
at pH 5.0.

Key : @, at 40°C; WM, at 60°C; &, at 80°C; A, free magnesium; B,
0.2M magnesium; C, 0.4M magnesium
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Table I —Effect of Temperature and Magnesium Ion on Rate Constant of Hydrolysis ef
Dicyclomine HC1

Temperature Magnesium JIon Rate Constant
° Concentration (M) (day™)
0  2.982x10°3
40 0.2 4,203%1073
0.4 9.212x1073
0 4.606x1073
60 0.2 8.061%x1073
0.4 1.382x1072
0 6.766%x 1073
80 0.2 1.267x 1072
0.4 2.303x1072

HAC| 0| 22 010] Jh=-Ealioll niXl= magnesium®| HEF—A|4bAlet B3 A4 AAdA
A4 4F<l magnesiumo]-o| FatHolZanle StgElel vl FFT AEI}] A
ste] 2AYLE k. ERIA9E o] magnesium o]-&¢ FEE 0.2M % 0.4M= I &
wjg} magnesium$ 37 F%E WS 4 LxoMe AZEY At A RA
© Fig.8el 4} Rov] oFloz e 2 25 4 magnesiumo]-2¢] FEd £EASFE T3}
= Table I3} 2e}. E-"ﬂ*i-@} o] magnesium ion¢} FE AAFE SEAF AAe
A% & % Yo magnesium iono] PAbeiAolZE Y 4yl FAA dg Aot
= 3¢ ¢ F I

7z x| $EAFe Aol x 9} Arrhenius plotE 3}w Fig.49} 7+on] o] Arrhe-
nius plotZ §-¥ magnesium ion ¥E.of w-Z activation energyE -5l Table II’.‘Z]- dy
. Table T4 2= vl9} 7Fo] magnesium iong FF3+A kg wiek 0.2M 9 0.4M
9 $EE P2 v activation energy §oHal ol fPow oe Palristol
2o slHaub-2-o] activationo]: magnesium iong] ¢d3Fo] ¢lov} HbLo] A|FE F ub
4R 4 mAE Ao Az |

Table ]l —Activation Energy of Dicyclomine HCl at Various Magnesium Ion Concentration

Magnesiun Ion Concentration (M) Activation Energy (kcal/mole)
0 4.5
0.2 6.1

0.4 5.1
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