Mor phi ne

NSC92-2320-B-041-005-
92 08 01 93 07 31

93 11 3



O 0o g

Mor phi ne

NSC 92-2320-B-041-005
92 8 01

93

93

10

07

31

31



Mor phine

NSC 92-2320-B-041-005

92 8 01

Abstract

The focus of the project is the synthesis
and characterization of novel morphine
prodrugs. The series of prodrugs
synthesized are morphine propionate,
morphine pivalate, morphine enanthate and
morphine decanoate. Their structure
characteristics as well as physicochemical

properties are characterized.

Introduction

Nalbuphine (NA) is a narcotic analgesic
used in the treatment of both acute and
chronic pain. In order to maintain the blood
morphine concentration and to improve the
patient and

compliance therapeutic

effectiveness in pain management, the

prodrug approach can be utilized.

The maor purpose of this project is to

prepare a series of novel morphine prodrugs.

The preparation of new morphine prodrugs
and deliver them via adequate dosage forms
may help to maintain the blood morphine
that the

concentration  so therapeutic

efficacy and patient compliance may be
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improved. This project is a continued
effort of previous NSC project in exploring
the appropriate medication for pain
management. The obtained information
from this study may contribute to the design
of new narcotic analgesics and their

formulations.

Materials and methods

Preparation of prodrugs

Ten grams of morphine HCI was added in
300 mL of flask. Added 141 mL of
Dichloromethane into the flask under Ar gas.
Add 8.62 mL of TEA into the flask and then
stir  continuously. Slowly  dropped
approximately 7 mL of acid chloride and
stir continuously for overnight. The acyl
chlorides added were propionyl chloride,
veleryl chloride, heptanoyl chloride and
decanoyl chloride in order to prepare
morphine propionate, morphine valerate,
morphine  enanthate and  morphine
decanoate, respectively.

Purification

First to dry the DCM using rotorvapor, then

added appropriate amount of ethylacetate



into the separation funnel. Use 5% of
NaHCO3 to wash two to three times and
then wash with MilliQ water for two to
three times, collect the organic layer. Use
rotorvapor to dry the ethyl acetate. The

resultant compound was then added into

silicagel column and for further purification.

The solvent system for eluting the prodrugs
NH40H,

dichlomethane. The eluting solution was

incluing methanol and
then dried with vacuum pump.
Identification
The various prodrugs were identified with
IR, UV as well as Mass spectrascopy. The
results are shown in the various Figures in
the following section.
HPLC analysis
The chromatographic system consisted of a
pump (HITACHI 655-A40), an autosampler
(HITACHI L6000), aUV detector (HITACHI
L4000) and an integrator (HITACHI D2500).
A reverse phase silica column (Lichrospher
RP-18, 3.9mm*250mm, 10um, Merck) was

utilized for

drug separation, while an
acetonitrile-pH 2.2 phosphate buffer system
was used as the mobile phase. The flow
rate and UV wavelength were 1 ml/min and
212 nm, The detaled

chromatographic condition can be referred to

respectively.

the following result section.

Results and discussion
Figure 1 to Figure 12 show the IR, UV and
for

Mass spectroscopy the morphine

propionate, morphine valerate, morphine

enanthate and  morphine  decanoate,
respectively. The results indicate that those
synthetic steps and purification condition are
appropriate for the preparation of morphine
prodrugs. The physiochemical properties of

those prodrugs are shown in Table 1.

Figure 13 to Figure 17 show the HPLC
condition as well as HPLC chromatograms of
The

those

morphine and morphine prodrugs.

results clearly demonstrate that

chromatographic conditions can be utilized

for further studies.
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Assessment of progress

The results indicate that four prodrugs
The

focus of next year will be the development

have been successfully developed.

and evaluation of morphine-prodrug based

formulations.
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Marphine propionate

=]

Soan Els
Wigsphing propicnatn 100 (H.050) - 1720l
1041, C13 |
182
|
i ”
&3 1
I .
wl M
i !
28 |
% i - LH i ’
| 118 |
LT T .
H I ! | |1 Fal) H i
bil = ol e T s .
H g4 il _f-t: i _*.:H.'tﬂ"-.m;m mﬂﬂ o
i | « | I Eer
i "{ i ‘u#‘ {4 LB ™o s ' e siim s s ™
i 375 W0 05 350 J7H AD0 435 450 475 GO0 B23 S0 ST B00 E25 650

el
H?‘u1w1ﬂ15ﬁ1?5mﬂim

PMorphine valeraie P——
Bowphing vaksmtes 404 {.43T) - 2 el
100 |
E
|
162 i
| |
k] 'F | |
| ! '
*ia | | 358
™ | :
1 | =
'“I . i . a
L 215 266
! i il
I | ]
e 124
| ':l A “" i nu' s i a8 3T
| et | “1:: 4 22n a3l
813y |”'-'" | i i - @l e
LR I kol A W d LTI s ™ s Fam s M ge e ™ T emen

a ﬁ1unm1:.ummmmmmﬁmmmﬂmusmmmaummm




Maorphine enanihsie

Bean B+
Mrpiniel Gemrmhale 407 (B0 - r}
m.
ak
=
H i
L]
- | &I - m
o
EIs 1
—_—_— N .
| B
L ol | E
k| m Hﬂ"'lﬂ ’ Ha =4 -
By B | Eegma ST —
K™ =l [ B I T [ 581
UL ] Al b L W e g™ s e s s siarisgs

Hl'|'il{l:llﬁI'!III?EmﬂﬁﬂmmmﬂmmﬂdeﬂﬁmEﬁmmﬂ

Muaorphing decamnube
Msphinn ecancain B33 [11.74) Bran Bt
- 1.5%e5
10
[
|
-
&
LL+]
|
I
] - - - -
] 4
i T
. i 2 1 -
B y Vs “;ﬂ'
1 A PP . PP 1 !
holonT| fm | (16, SO M } T
i Sl Wb l’“"]"’w prewsr - R 35 4
G dnh bt Bl d L bk am T ogmasn TRTUR D ®E mnsinoses U aw wmoaes™

EOTH WD 13D 150 1TSS MO0 I IS0 3T 300 386 350 390 400 495 450 4TS MO0 533 S50 T3 &0 &% &80



Morphine & Morphine prodrug HPLC

® Morphine

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS)
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methanol

injection conc.: 100ug/ml

retention time: 4.5min ; AUC: 4026050
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® Morphine propinate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methanol

injection conc.: 100ug/ml

retention time: 9.65min ; AUC: 5827583
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® Morphine valerate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS)
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methano

injection conc.: 100ug/ml

retention time: 34.21 ; AUC: 5915790
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® Morphine enanthate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS)
=55/45

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methanol

injection conc.: 100ug/ml

retention time:6.01 ; AUC:6367972
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® Morphine decanoate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS)
=55/45

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methanol

injection conc.: 100ug/ml

retention time:19.90 ; AUC:5463177
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® Morphine+Morphine propionate+Morphine valerate

column type: Merck ; Lichrospher RP-18 ( 25cm long)

mobile phase: Acetonitrile/ 20 mM phosphate buffer pH 2.2 (contain 1 mM SDS)
=35/65

UV wavelength: 212nm

flow rate: Iml/min

stock so’'In: Img/mi

soluble solvent: methanol

injection conc.: 100ug/ml

morphine: 3.92, 1571148

morphine propionate: 9.70 , 1901370

morphine valerate :41.81,1783689
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