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Ethylenediamine Complex for Stabilization of Omeprazole
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To stabilize omeprazole(OMP), ethylenediamine(ED) complex of omeprazole(OMPED) was prepared
by reaction between OMP and ED in methanol, and the complex formation was confirmed by the in-
strumental analysis, ie., IR, DSC, EA, NMR, MS and XRD. The rates of decomposition of OMP and
OMPED in aqueous solution and the shelf lives at standard temperature were measured by accelera-
ted stability analysis. The results are summarized as follows; The mole ratio of OMP and ED in OM-
PED complex is 1:1, the energy of formation within OMPED might be combined between polar imidazole
group of OMP with induced a dipole amine group in the readily polarizable ED molecule. At standard
temperature the degradation rate constant of OMP in aqueous solution is 2.540X 1072 hr* and the shelf
life is 4.15 hrs, and in the case of OMPED the degradation rate constant is 7.986X10™* hr ' and the
shelf life is 131.96 hrs. So, the OMPED has about 31 times longer shelf life than OMP. The activation
energy of OMP and OMPED are 5.23 and 18.55 kcal mole™" respectively. The stability of OMP is de
pendent chiefly on pH in the solutions and it decomposes readily in acidic medium by hydrogen ion
catalized reaction but becomes stable beyond pH 9.0. In case of the ED-complex, OMPED is stable in
neutral as well as in dilute acidic solutions even in pH 6, OMPED is very stable to light(UV), that is,
the rate constant and shelf life of OMP are k=1.0188X10"* day ', Twsx=4.5 days, on the other hand,
the those of OMPED are k=7.138X107* day ', Ten=64.1 days, respectively. From the above results,
it is thought that new dosage forms could be developed by using the OMPED as a potential OMP complex.

Keywords —Omeprazole, Omeprazole-ethylenediamine complex, Stability, Rate constant, Shelf life.
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LOmeprazole (0.1 mole) J

(1) add methanol 300 ml

(2) add ethylenediamine (0.3 mole)
(3) stir until dissolve

(4) evaporate under vacuum

(5) add the 500 ml and mix

(6) stand in refrigerator for 24 hrs

Precipitate

(1) filter
(2) dry in vacuum desiccator

Omeprazole ethylenediamine
complex

Scheme L Preparation of OMPED.
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Table 1. HPLC Condition
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Figure 1—DSC thermograms of OMP and OMPED.
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Figure 2—IR spectra of OMP and OMPED.
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Scheme M. Structure of OMPED.

Table II—X-ray Diffraction Data of OMP and OMPED

OMP OMPED

d A I/l % d, A VL, %

9.6472 100.00 12.2187 92.14
7.9878 3531 10,6581 11.20
7.2202 90.62 9.7176 18.06
5.9981 22.70 9.3013 2418
56486 2053 9.0013 18.78
5.1876 87.02 80135 15.87
46236 25.15 7.2006 23.04
45106 4061 6.9008 1288
4.3467 24.61 6.6370 21.44
3.7261 69.41 5.8285 100.00
3.5996 25.63 5.6666 15.71
3.4747 42.74 5.1428 65.31
3.2301 60.34 49349 26.81
47763 17.76

4.6362 66.74

4.5460 47.85

44872 57.80

4.2532 49.81

4.0550 2157

3.9776 22.99

3.9126 43.99
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Figure 3 —X-ray powder diffractograms of OMP and OM-
PED.
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Figure 4—NMR spectra of OMP and OMPED.
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Figure 5—Mass spectra-of OMP and OMPED.
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Figure 6—First order plots for degradation of OMP and OMPED at various temperature and pH 7.0.

Key : ; 30T, ¢; 40T, a; 50T

Table Il — Degradation Rate Constants of OMP and OM-
PED Depending on Temperature

Degradation rate constant (hr™)

Temp. (©) OMP OMPED
30 3323102 2150x 107
40 ATI9X 107 6960107
50 5.679X 107 1440X 10

H-signal-& 6.90~7.60 ppmoi A, pyridine & %2
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Figure 7— Arrhenius plots of OMP and OMPED.
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Figure 8—First order plots for degradation of OMP and OMPED at various pH and 30C.
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Table IV—Kinetic Data for Degradation of OMP and OM-
PED in Aqueous Solution

Table VI—Degradation Rate Constants of OMP and OM-
PED under UV Irradiation

Activation energy

Sample k(! toow Chrs
P @7t (hrs) (kcal/mole)
OMP  2540X10* 415 5.23
OMPED  7986X10™* 13196 1855

Table V—Degradation Rate Constant of OMP and OMPED
Depending on pH

Degradation rate constant (hr™")

pH
OMP OMPED

30 3.165 1585

4.0 1.550 1.012x107"
5.0 7,932X107" 1.607X1072
6.0 1,259X 107" 1.375X107?
7.0 2.575X10°* 3.058x107*
90 3,115X10°* 1.948X107*

o] =¥ A& ittt FELEAAY &
=R35E 7519 OMPY] 72540 X107 hrto]r
shelf life (tan)E 4.15 hrso]th. o] H¥lsle OM-
PED9 A= &£EAS 7986X107* hr!, shelf
life (twx) 131.96 hrs=Z4 OMPE.t} o 318 o)A+
ettt webd OMPZF OMPED 285 3

g zA 333 AP0l Bl EE ¢ F Utk

Sample k (day ™) Toow (hrs)
OMP 101881072 45
OMPED 7.138%X107* 64.1

3l Arrehnius T2 0 2 8E 73 A oA =
OMP¢} OMPED7} z+2d 523 kcal/mole 2 18.55
kcal/mole 241 OMPED7} 93 ¢t Aol & AS
& 4 qlt} (Table 1IV).

pH Ggt—F8d FA ARG TH7 FLASH
L5 E 30CE nAs, pH 3, 4, 5, 6, 7 L 9ol A
k7t A ES AW A Fig 8 4 2t} o]
139 ZF pHoll A 9] A o] 7| &7 |2 RE T8 &
5A4%5E Table Vol 2t o]2 58 & § 31%0]
OMP+ Aol A= A E3=, pH7t 9.0 o4
oA A Y AL ¢ F U2, OMPED=
Z2olMe B pH 6 A9 A4 o]27|71A)
- ebgF g &+ Atk

AEF7A A7E OMPY] ¢Hg3 Mo g:
EF, 2§ vodls, ey 949 2 €7
ER 47 48 AN Wi, g™l
5 7197199 98 FG4A 7= W, g7d 52
G714 olrlmatzte] EF EE fEA Y] FHE
NABFANANE W, WS EY2ER- T B3

R
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Figure 9—First order plots for degradation of OMP and
OMPED under UV irradiation.
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FHRSS ¢ F Aok

2 =
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E A=z3la IR, DSC, EA, NMR, MS ¥ XRD 5&
ol &3la] BEAF IS I E3E A
A& delsiglen, 89 Fdi OMPe OM-
PEDe] E3ao) HA& %9 pHe 9%, 18]
F UV e I SE8H02 ST &
2T A 5=9) shelf life @ pH-profiled ETiE ¢4
A& v ugt A, 894 FoA OMP 2 OMPED
o] AHAE OMP7t E3&E =T koo =2.540X
1072 hr*o] 2L shelf life teos=4.15 hr o]} 2.8, OM-
PED¢] 7A$-o= 22 7.986X10*hr! 2 131.96
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