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Preparation of Poly(N-Cephalexin Amic Acids)

as Drug Polymers
Firval M.A AL-Salami, * Abbas N.M AL-Sharify
and *Khudheyer G, K.
Brepartment of Chemisiey, College of Sclence
Usriversity of AL-Mustansiviya * Babylon University
pasial)
T AT TR P B BT+ TS B L TRRCERUR L SN
Al g Sl gl als s Rl JalE G M oS B s
i e gl Gloatd B3l ) i da sy
Sl ol sl ATEN sl fpadl ssds Moy M) Ol pessadl Sl i) aly
S el Py Ty 5 el el o gl 30l 1 s 5GPy 5 Py A
bl Aty
Uy onminds & AR il gy f il patpall Bl Rl Sl it
Sidy il 2R At el (il gt g el eal it St il alianal
P d b PINE Alaid s O 30 AR ek Sl gl GlaET A T U B 3l
T e P e ey (I I LYt E L P
TO0.17m] o 2l A o ol 8 g el Ay 1302341 38,35 "C s Pl
S 207-2201"C (g sy said sl Sl g

eihstract:-

In this work mew monemers have been prepored such as N-Cephalexin
maleamic acid M1 and N- Cephalexin citriconamic acid M, ffom reaction
of Cephalexine with maleic anhydride and citraconic anhydride a1 rowm-
remperaiiice using dioxane 85 & selvent

The new prepared monomers Muand M were pobmerized free cadically
with AIBN as initistor to their coreesponding poly amic acids Py and Py,



Whigh were converted o thelr sodiem salt polymers P4 and Py to enhonced
thir antubaliey in water.

The plysical 2nd chemical propentes were- siudied, the prepared
manomers and polymers were chirteterized by FTIR, "H-MME and UV,
Spesirescopy, the intrinsic viscosiy was measured by Ostwabd viscomener at
30 "Cowith DMF s & solvent e drig release eale was studicd.
Experimental results showed that the hvdrolysis of Cephalexin i alkaling
medium was higher than acidic mediom,

The sftening point of the prepared By drog polymer was 130023413535 '
with — L4 17m] as used toneed i softing point. and ssflening point of
the prepared P2 was 207-230°C,

Kevirords: Cepluiexing : dmic Acids; Drig Pelymers
Imtroduetion

Ceplalexin is chemically 7-[(amino-pheny] acy) smine]-3-methy|-Bopmo-
Sethin-|-tzabicyclel4 2 0Joct-2-ene-2carborylic acid Fig.(1), belongs to the
first generation ceplizlasporing, insended for oral adeministrasion. With the
brand names of Ceparexior Keflex) in the US, Movobexin i Canads, and
many wihers outside Morth America p:phalcxm is-one of the top 20 drogs
s 0 preseripions worldwide The fist-genceation cephalosporins have

1he highest activity against gram-positive and gram-nesative I:u:cwnsgm

O3 .

Figure 13 Strochire of Cephalexin

Machanizm of dction of Cephalexin is same 2% that of beta-lactam annhmtws
(such 2z penicitlins). It acez by binding to specific pmm‘]llmbmdmg proteing
located inside the becterial cell wall and inhibits the third and Jast stage of
hacterinl cell wall synthesis. Coll Ivéis i then mediated by bacterial cstl wall
auteletic sneyines sieh as anolysing it s passible that it interferss with an
autalyzin inhiviter, O Ephul:mn infibits. ciucopeptide. synthesis it bacterial
el wall, ensing cell death



The polyamides were prepared. from reaction of acid anlydride such as
phthalic anbydride, mulesc-anhydride or naphstw]:c anhydride with different
amines, the reaction is as follow B0

& u]

A '

R 0 R=NH, - Y
\g/ HHA

R =qlid, ardd
RleH anyl, Ayl

Amie acids were prepared according to Herature procedures from reaction
of cyclic anfiydsides with aromatic: or sliphatic primary amines . Different
solvents wene used such as benzene acetone, dioxane, tetrahvdrofiirany |
diethylether o dimethyl formamide ,the mechanism of the reaction isas thl:

tollows el
R H o o
[:_ & * ; RRE e
g __,..-HH—R — —
BT e i
—H
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Material and Methods

¥,

Cephalexin was chiained a5 a gift sample from Samarra Drug Company,
Maleic anhvdride and Citracenic anhydride were purchased from Fluka and
Mtk

All oifver chemicals wsed in the study were of analytical grade.

FTIR spectra were recorded on s Shimadizu spectrophotometer. Tlira
winlet spoctre was recorded using Shimadize UV-VIS. "H-NMR specira was
recorded on @ Fourier trensform Varian specteomelry, company Bruker,
model, Ultra shicld 300MHZ, origin: Switzerland, with tiza miethyl sifane as
internal standard in DMF measurements were made: &t the  Chemistry



Brepartmient, . AL-Yarmouk University, Jordan. Dnfferential Scanning
Calormeter| DSC) study wes cared out on o Shimadwaén
instrument{lapan} at a- heating rate of 100" min” under aic (normal), it
vazuuin, temperature range from -140.°C temperature up o 600 °C The
detector type B for the fumace tempecature  as shown in Fig(2). CHN
analysis were determined by analyzer type 1106 Carlo Trba.

Preparation. of N-Cephalexin maleamic acid M, and N- Cephalexin
cilriconamic acid M;

[ 01 mole) of maleic anhydride ar citeaconic anhidride was dissclved
30m| of dry dicxane in a screw =tapped round boftom flask, the (0.01mele)
of Cephalexin powder was dissolving in diaxane was drop wise,

The mixtare was left for Thr 8t room temperature, wniil the yellowish —white
product of monomer was ohained, fhe yield was recrystillized from ethanal,
Table {1)shows the physical properties of M1 snd M2 monamers,

'@L m.p "C  Color Yield %
M T0-T1 Yellowish- gl
= : witite:
M2 G860 Yellowish- |85
white 8,

Table 1: ph'ysdu] pmpeﬁ!& of prepared amic acid monomers

Polymerization of M, &M, freerndically o P& P,

T & strew capped polymerization bottie, 3z, of N-Cephalexin maleamic acid
or M- Cephalexin citticonanic acid were dissalved fn 15 ml of diixane,
0.05% of flte monomer weight of azobistsobateranitrile was added, The
baitle wus flushed with nitrogen for few winutes inside a glove and firmly
stopped. The yellow solution was maintained at 70 °C, using water bath for
Ihr. the reprigiptation of the solution in 50ml of ethanol, The hrown residus
of polymer was obtained; washed theee tines with eifier, dricd in a vacuim
oven. Table (2} shows the physical properties of prepared polyamic acids
PPy



{ M, E%ftcning' point | Color [ Conversion | Swellin | Intrinsic

¢ % g% in | viscosity
hexane | fn) Uiy

P, | 1902513835 | paleyeliow |60 s lom |

P 207220 pale-vellow [ B4 I (.81 |

Table 2; Physical propertics of prepared Cephalexin amic acid P& Py
Conversion of P& Py to their corresponding sodinm salts Py &P,

(2gy of new prepared polymrer P1&EFT was dissolved in 10 ml of (5% of
Ma solution). the =ali concentrated by evaporated solution, washed the
salt with ethanol several fimes, dried in tven,

Studving «f Conteolled release of drog polyvmer

A mizctire of 50:50ml of diokane: and solution in (pH3, pH 10) was kept in
& wylinder H8 wr e B ar Py wad wddad, fep w3 R0 il o wimring,
relzase sample was periodically dreown with an analvsis by UV spectra at
300 - to determine the amount of releass Cephalexin: A calibration curve
was constructed with soft ware built in the computerized UV photometes and
the controlled release pofimer wene cartied out in different pH value {pH4,
pH 10y &t 37°C

Result and discusston

The ohjective of the present work was (o prepare new diug polviers and_
studving their contrslled release of free drug units gradually atdiferent pH
valies inorder to profong the steps of & hydrolvsis of diug polymer through
amide groups. Advances in polymer seience have fed 1o e development of
several novel drug delivery systems, A proper consideration of gradually
hydrolysis in the designing of polymers for verious drug delivery
applications. Biodegradable drig delivery o nen-toxic monomers )
monomer was prepared from reaction of mateic enbredride with cephatexin
producing  N-Cephalexin maleamic séid monomer .as shown' i the
following eqoation:=
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and I, was prepared ftom reaction of citraconic anhydride with cephalexin
ag ilhestrated in the following equation:-

4 L e
ol L
.ll @ 4 CephhHy ——— ':zh_m

2 My

The mechanism of ring openitg of acid anhydride was illustrated as in
scheme 71,
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seheme (2) shows the sing opening reaction of acid anhydride by
nuelenphilic reaction, i

The FT-IR spectra of prepared monomer M, and Mishows the
disappearance of the characteristic bands of the primary amine v (NH:)
have two Bands in the range 3500-3300¢m”, and disappearance of the
characteristic bands of the anbedride bands fear 1820 and 1750 cm' and
the A]:lpes:umz of secondary amides have one basd v (-NH) a about
3E0cm ™ and v | C=0} at 1700em™ and the appesrance of carbowxylic acid
very broad of W(-0FH) at 3400-2400¢a1",

The prepared drug polymers Py and P were prepared from polymerization
of M &M, freeradically using ATBN as initiator a8 T0C" as described in the
fiabloowing equagion -

i
Er NH ety bMEN ‘WadH SL‘-LU ; “n
E—OH ne : :
i CooH - CONHCeph. COCNz - CONH . Caph.
P Py

The Py was prepared and its sodium salt 1o enhaneed the drug solubility as in
Pt by

Hy B i
? MEOH S, i A
n 'I. n
ool CONHCeph; COCMa  CONHCeph:
Py Py

Thege biodegradable polymers offer 2 novel drug delivery system
Witich 5 cony eme:m bt putient . Fig.2 and 3 shows the effect of pH 4 and pH
L0 values at 37 " C an eate of release and the profiles of mole fraction of
cep!mlexm ratic to total males present in the sample versus time at pH 4and
10 8837 ¢, an analysis was determined by LV, Bpectra and 2%nm .and the
calibration eurve was constructed with sofl ware built in’ the computerized



U phatometer, The controbled release cephalexin as antibiotic wihich
relepsed from  hydrolvsis of polymer as shown in the following

mechanismiE):-
_ /i\* w El-_.m.- 1 . Caray
= k- - W’E\m: Cephiy
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The main key advantages of polymeric drug are sustained delivery of dnug,
stabilization of the dug, release rate is less dependent of the drug properties
and steadier release rate with time,

The "H-NAMR spectrum of amide polymer was shown in Fig. (5) ndicating
the signal wssignments in the corresponding formula, which shows the
following peaks:-

& <CHy at Llppm o 8CHz- 1.9ppm | BCH. a1 2.0 ppm, & CH=CH aromatic
ring at & ppm,

& NH ardppm, 5 CO-NH- amide 7.5ppm, § -COOCH, at 4.8ppm. for & -
COOH of Hppm .
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Fig.i2} Thermal Analysis (DSC) Result af B2 polymer
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Fig{3) Controlicd release of PI& P2 in pHI0
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