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3.9: Biochemical study :

3.9.1 : Determination of Acetyl Choline Esterase (BhE)
activity :

(AChE) activity was measured in the serubm {itro)
according to the method described in (2.8.4).Th&eveof
(AChE) in serum was between (4.41+0.61-8+1.14
nmol/3min/ml) this value is in the normal value AChE
activity in Iragi population (men and womef}?-(>3

3.9.2: effect of new compounds (19),(20),(21) onetfAChE)
activity in serum :

Any compound that reduces the velocity of an enzyme
catalyzed reaction can be considered to be anbliohni. The
inhibition of enzyme activity is one of the majoegulatory
devices of living cells, and the most important giastic
procedure of the enzymatic inhibition studies oftefis us
something about the specificity of an enzyme ,pghgsical and
chemical architecture of active site , and the tkenmechanism
of the reaction . Enzyme inhibitor can found masgdmg as
drugs, antibiotics, poisons , and toxifs”

The effect of the new compounds (19),(20),(21) were
evaluated on serunhinvitro). A stock solution (0.5 g/25 ml) of
each compound was prepared in DMSO. Dilution wadarta
obtain the required concentration [ (5.2X18) for (19) ,(
3.7x10° M) for (20) and (2.42x1®M) for (21)]. The substrate
concentration was (0.1 M)

The evaluated compounds (19),(20),(21) were fowndet
inhibitor of (AChE) . The inhibitory effect was fad to
Increase as the concentration of the compoundsaser.

The result indicated that the (AChE) inhibition gas were
(88.75-10.75 %), (92.2-8.67 %) and (94.97-35.88dug to the
synthesis compounds  3-(acetyl salicyloyl)-5,6 —O-
iIsopropylidend--ascorbic acid (19) , 2,3-di(acetyl salicyloyl)-
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5,6 —O-isopropylidené-ascorbic acid (20) and 2,3,5,6 —tetra
(acetyl salicyloyl)L-ascorbic acid (21) and the inhibitory
percentage of the compounds are summarized in dbée t

(21,22,23) :

Table (21) inhibition effect of 3-(acetyl salicylgl)-5,6 —O-
isopropylidened-ascorbic acid (19) on Acetyl choline
esterase activity.

Inhibitor conc. | Enzyme Activity | %Inhibition | % Recovery

M pmol/3min/ml

Nil 4.975%),¢0 0 100
5.2x10° 4.44+0.40 Ve,ve Ad,Y ¢
5.2x10’ 4.04+0.35 YA A AY,Y
5.2x10° 3.92+0.25 Y),Y. VA, V4
5.2x10° 3.2140.20 Yo,tv 1¢,07
5.2x10" 2.38+0.125 AR £Y,AY
5.2x10° 1.41+0.1 71.65 28.34
5.2x10° 0.56t,: Vo 88.74 11.25




Table (22) inhibition effect of 2,3-di(acetyl saligloyl)-5,6 —
O-isopropylidened.-ascorbic acid (20) on Acetyl choline
esterase activity.

Inhibitor conc. | Enzyme Activity | %Inhibition | % Recovery

M pmol/3min/ml

Nil 4.885:),YYe 0 100
3.7x10° 4.4610.45 A, Y, VY
3.7x10’ 3.92+0.35 YR, ¥y oV, £A
3.7x10° 3.110.25 OV, VA 7,
3.7x10° 2.33:0.15 oY,Y) £v,14
3.7x10" 1.84+0.125 1Y,V YV, 1
3.7x10° 1.0:0.075 Va4, Yy Yo,y
3.7x10° 0.38%+, Yo av,Y Y, A

Table (23) inhibition effect of 2,3,5,6 -tetra(adgl
salicyloyl)-L-ascorbic acid (21) on Acetyl choline esterase

activity.
Inhibitor conc. | Enzyme Activity | %lInhibition % Recovery

M umol/3min/ml

Nil 4.975%),YYe 0 100
2.42x10° 3.190.35 Yo,AA TENA
2.42x10’ 2.86+0.275 £Y,0) oV, £A
2.42x10° 2.13+0.225 oV, VA £Y,A)
2.42x10° 1.73t0.15 10,YY YE, VY
2.42x10" 1.38+0.125 VY,YV YV, VY
2.42x10° 0.7610.075 AE,Y Vo,v4
2.42x10° 0.25t+,: Yo 1¢,4v o,+ Y




3.9.3 - Inhibition type study :

The inhibition type study was done by fixing the
concentrations of compounds (Inhibitor) and chaggthe
substrate concentration ,the applied concentrattbneach
compound (inhibitor) were [(5.2x1) M,(3.7x10%) M and
(2.42x10* M) for (19,20 and 21) respectively. While the
substrate concentration was (0.1- 0.02 M).

The method described in section (2.8.4) was folibwe
evaluate the enzyme activity in the present ancrates of an
inhibitor in the same condition figure (30).

Linweaver — Burk relation was shown that the typle
inhibition was non-competitive inhibition (Km valusnchanged
and the Vmaxi was less then Vmax observed in tiserade of
inhibitor) figures (31-33) (>

A classical non-competitive inhibitor has no effean
substrate binding, S and | were bound reversibbigndomly ,
and independently at different sites , so; | bitwl& and to ES
and S binds to E and to El .The resulting ESI cempk
catalytically inactive .

E+SqK=S! E Kp » E+P
+ +
| |
Ki Ki
El+ Se=RS—»  Eg]

It can be stated from equilibria that at any intabi
concentration , an infinitely high substrate conaion cannot
drive all enzyme to the ES form . At any [I] a pont of the
enzyme will remain as the nonproductive ESI compléxan
be predicted that Vmaxi would be less then Vmaxeolsd in



the absence of inhibitor and Km value (measuredhas|[S]
required for 0.5 Vmax) will be unchanged becauseary
inhibitor concentration, the enzyme forms can camabwith S
(E and EI) having equal affinities for $2°

1 _

\Y

Km

V max

ety =

1

[S]

V max

Table (24) show value of Km,Vmax,Ki,Vmaxi :

1+22
k

L

Table (24) value of Km,Vmax,Ki,Vmaxi

Compound | Km [M] Ki [M] Vmax Vmaxi
umol/3min/ml | pmol/3min/ml

19 0.0434 | 4.676x10 0.67 0.384

20 0.0416 | 1.533xID 0.67 0.540

21 0.0455 | 2.32xI0 0.67 0.621

Table (25) value of (Velocity)(V) with and withoutthe
inhibitors (compounds)(19),(20),(21)

[S]M | (V)Normal (V) with (19) | (V) with (20) | (V) with (21)
pmol/3min/ml | umol/3min/ml | pmol/3min/ml | umol/3min/mi
0.1 4.561+1.4 4.08+£1.00 3.71+£0.75 3.02+0.75
0.08 | 4.210£1.35 3.78+0.75 3.31+0.5 2.73x0.5
0.06 | 3.871+1.35 3.496+0.5| 3.02+0.25 2.51+0.25
0.05 3.453+1.2 ¥,Y04.,Y0 2.81+0.125 | 2.27+0.125
0.04 | 2.884%1.15 2.62+0.125| 2.43%0.1 2.01+£0.1
0.02 1.968+1.00 1.87+0.1 1.63£0.075 | 1.34+0.075

VoY
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Figure (30) Velocity versus [S] with and without irnibitor
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Figure (31) Linweaver — Burkplot for compounds
(19,20,21)

A : Control

mm :3-(acetyl salicyloyl)-5,6 —O-isopropylidené.-ascorbic
acid (19)

‘ . 2,3-di(acetyl salicyloyl)-5,6 —O-isopropidene-.-
ascorbic acid (20)

Q : 2,3,5,6-Tetra(acetyl salicyloyl)--ascorbic acid (21)



3.9.4 Determination of Alkaline phosphatase (ALP) iad acid
phosphatase (ACP) activity:

(ALP) and (ACP) activities were measured in thaisefn
vitro) according to the method described in (2.10.2042)
respectively. The normal value of (ALP) activity etween (3-
13 KAU/dI) . The activity ALP in serum assay (canjrwas
(8+£0.75 KAU/dI) (one Kind and King units is the aomi of
enzyme which , in the given condition , liberatasd of phenol
in 15 min. at 37C) . While the normal value of serum (ACP)
activity (Total acid phosphate was up to 11 u/lrqd®atic acid
Phosphate was up to 4 u/L). The activity ACP irusemlssay
(control) was (Total acid phosphate was 9.92 +1/B u
Prostatic acid Phosphate was3.12+0.7 u/L)

The effect of the new compounds (19),(20),(21) were
evaluated on serunin(vitro).

The compounds (19),(20),(21) were found to increthsge
activity of (ALP) and (ACP) . The activity effectas found to
Increase as the concentration of the compoundeaser

1- compound 3-(acetyl salicyloyl)-5,6 —O-isopropgne-
L-ascorbic acid (19) was found to have activatiofeafon
activity of (ALP) ,(ACP) . The activation percentaw between
(365.25- 145.62 %) for (ALP), (164.11 - 101.91%y fbotal
acid phosphate and (190 - 110.02%) for Prostatim ac
Phosphate.

2- compound  2,3-di(acetyl salicyloy)-5,6 —-O-
Isopropylidend--ascorbic acid (20) was found to have
activation effect on activity of (ALP) and (ACP) The
activation percent was between (412.5 - 175%) ficPF) |,
(195.86 - 107.96%) for total acid phosphate and8(24-
123.07%) for Prostatic acid Phosphate.

3- compound 2,3,5,6 —tetra (acetyl salicyloyl}ascorbic
acid (21) was found to have activation effect otivag of
(ALP) and (ACP) . The activation percent was betwg0 —



228.75%) for (ALP) , (228.22 — 117.13%) for totatich
phosphate and (305.76 — 132.37%) for Prostatic Rlcabphate.

The activation effect of the 3-(acetyl salicylogl)p —O-
iIsopropylidend--ascorbic acid (19), 2,3-di(acetyl salicyloyl)-
5,6 —O-isopropylidené-ascorbic acid(20),2,3,5,6-tetra(acetyl
salicyloyl)-L-ascorbic acid (21) on (ALP) and (ACP) is shown
in table (26-29) :

Table (26) effect of 3-(acetyl salicyloyl)-5,6 —O-
isopropylidened-ascorbic acid (19) , 2,3-di(acetyl
salicyloyl)-5,6 —O-isopropylidenek-ascorbic acid (20) ,
2,3,5,6-terta(acetyl salicyloylk-ascorbic acid (21) on
Alkaline phosphatase activity.

(19M Enzyme | (200M | Enzyme | (21)M Enzyme

Activity Activity Activity
KAU/dI KAU/dI KAU/dI
0 8+0.75 0 8+0.75 0 8+0.75

5.2x10° | 11.65-1.75] 3.7x10° 14+1 2.42x10° 18.3t2

5.2x10’ 14.2¢1 | 3.7x10" | 17.6t1 | 2.42x10" | 20.1#1.5

5.2x10° 17+2 3.7x10° | 21.1+1.4 | 2.42x10° | 24.611

5.2x10° 21+1 3.7x10° | 24222 | 2.42x10° | 28+1.87

52x10" | 23.51.8 |3.7x10" | 26+1 | 2.42x10° | 32+42.41

5.2x10° 25+1 3.7x10° | 29.612.3| 2.42x10° 37+2

5.2x10° | 29222 | 3.7x10°| 33+2 | 2.42x10° 40+3

YoV




Table (27) effect of 3-(acetyl salicyloyl)-5,6 —O-
isopropylidened -ascorbic acid (19) on Acid phosphatase

activity.

(19) M Total acid pho. Prostatic acid pho.
0 9.92+1.3 3.12+0.7
5.2x10° 10.11+0.5 3.44+0.125
5.2x10’ 11.21+0.5 3.97+0.125
5.2x10° 11.83+0.5 4.54+0.125
5.2x10° 12.44+0.5 4.96+0.125
5.2x10° 13.35+0.75 5.22+0.25
5.2x10° 14.74+0.75 5.67+0.25
5.2x10° 16.28+1 5.93+0.25

Table (28) effect of 2,3-di(acetyl salicyloyl)-5,60-
isopropylidened -ascorbic acid (20) on Acid phosphatase

activity.

(20)M Total acid pho. Prostatic acid pho.

0 9.92+1.3 3.12+0.7
3.7x10° 10.71+0.5 3.84+0.125
3.7x10’ 11.55+0.5 4.11+0.125
3.7x10° 12.61+0.5 4.87+0.125
3.7x10° 13.2840.75 5.21+0.25
3.7x10° 14.56+0.75 5.92+0.0.25
3.7x10° 16.78+1 6.19+0.25
3.7x10° 19.43+1.5 7.76+0.5




Table (29) effect of 2,3,5,6-tetra(acetyl salicyldyL-ascorbic

acid (21) on Acid phosphatase activity.

(21)M Total acid pho. Prostatic acid
pho.

0 0.92+1.3 3.12+0.7
2.42x10° 17.73+1.75 8.713+0.5
2.42x10’ 15.67+1.5 7.68+0.5
2.42x10° 14.59+1.25 6.43+0.25
2.42x10° 14.59+1.25 6.43+0.25
2.42x10" 12.43+0.75 4.51+0.125
2.42x10° 11.62+0.5 4.13+0.125
2.42x10° 22.64+2 9.54+0.75




3.10: Biological study:

In this study several type of bacteria were tested
(Pseudomonas aeruginasa, Salmonella typhimuriua
Staphylococcus aureus, Candida (yeast) , Bacillus subtitles
and E.Coli) blood agar was used as culture media . The effect
the new compounds (19),(20),(21) were calculatediférent
concentrations.

The compounds (19),(20),(21) were found to have
inhibition effect on growth of bacteria . The ibiory effect
was found to increase as the concentration of comp®
increase:

1- compound 3-(acetyl salicyloyl)-5,6 —O-isopropgne-
L-ascorbic acid (19) was found to have inhibitionneoon
growth of bacteria .The inhibition zone betweerb290 cm for
Pseudomonas , 1.3 cm for Salmonella , 0.171 cm for
Staphylococcus , 0.5 cm for Candida ,no inhibitionBacillus
subtitles and 0.18 cm for E.Coli)

2- compound  2,3-di(acetyl salicyloyl)-5,6 —-O-
iIsopropylidend--ascorbic acid (20) was found to have
inhibition zone on growth of bacteria .The inhidit zone
between (1.1 cm for Pseudomonas , 2 cm for Salr@onel
0.261cm for Staphylococcus , 1 cm for Candida jnfibition
for Bacillus subtitles and 0.3 cm for E.Coli )

3- compound 2,3,5,6 —tetra (acetyl salicylaylascorbic
acid (21) was found to have inhibition zone on giowof
bacteria .The inhibition zone between (2 cm forudsenonas ,
3.5 cm for Salmonella , 0.5 cm for Staphylococclss,cm for
Candida , no inhibition for Bacillus subtitles afcb cm for
E.Coli)

The inhibitory effect of the 3-(acetyl salicyloy)6 —O-
iIsopropylidend--ascorbic acid (19), 2,3-di(acetyl salicyloyl)-

AR



5,6 — O-isopropylidené-ascorbic acid (20),2,3,5,6-tetra (acetyl
salicyloyl)L-ascorbic acid (21) is shown in table (33-35) :

several type of bacteria

Table (30) effect (inhibition zone in cm) of 3-(adyl
salicyloyl)-5,6 —O-isopropylidenek-ascorbic acid (19) on

Conc. Pseudomonas| Salmonella | Staphyl | Candida | Bacillus | E.Coli
M cm typhimuriua | ococcus cm subtitles cm
cm cm cm
5.2x10° 0.52 1.3 1.71 0.5 0 0.18
5.2x10° LY 1.00 0.057| 0.034 0 0.08
5.2x10" 0.21 0.71 0 0.021 0 0.03
5.2x10° T 0.58 0 0.05 0 0
5.2x10° oy 0.49 0 0 0 0
5.2x10’ 0 0.16 0 0 0 0
5.2x10° 0 0 0 0 0 0
Table (31) effect (inhibition zone in cm) of 2,3-dacetyl
salicyloyl)-5,6 —O-isopropylidenek-ascorbic acid (20) on
several type of bacteria
Conc. Pseudomonas| Salmonella | Staphyl | Candida | Bacillus | E.Coli
M cm typhimuriua | ococcus cm subtitles cm
cm cm cm
3.7x10° 1.1 2.0 0.261 1.0 0 0.3
3.7x10° A 1.86 0.16 0.7 0 0.16
3.7x10" 0.41 1.1 0.054 0.42 0 0.1
3.7x10° LY 1.04 0 0.166 0 0
3.7x10° Y 0.87 0 0.048 0 0
3.7x10’ 0.05 0.22 0 0 0 0

\RR



3.7x10° 0 0 0 0 0 0
Table (32) effect of (inhibition zone in cm)2,3,5;tetra
(acetyl salicyloyl)L-ascorbic acid (21) on several type of
bacteria
Conc. Pseudomonas| Salmonella | Staphyl | Candida | Bacillus | E.Coli
M cm typhimuriua | ococcus cm subtitles cm
cm cm cm
2.42x10° 2.0 3.5 0.5 1.5 0 0.5
2.42x10° W 3.13 0.28 1.1 0 0.31
2.42x10" 0.86 2.77 0.13 0.72 0 0.2
2.42x10° 2.10 0 0.35 0 0
2.42x10° LYY 1.5 0 0.11 0 0
2.42x10 0.19 0.5 0 0 0 0
2.42x10° 0 0 0 0 0 0

Y Y



3.11 In vivo study :
In this study 1.5 gm the compounds (19),(20),(2Fren
used (oral administration to a group of three ref)bi

Blood sample was taken from the rabbits then grers
was separated by centrifuge,150 pL from serum whsged
with methanol (25 ml) .The aspirin concentratiomswneasured
In serum at 277 nm .

-The aspirin concentration after (2 hr.) was (3.ZAXM) ,
(3 hr.) was (3.2X18 M) , (4 hr.) was (4.08XI®M) , (6 hr.)
was (3.41X10) ,(8 hr.) was (4.61X10M) , (10 hr.) was (3.601
X10” M) for the compound (19) .

-The aspirin concentration after (2 hr.) was (7.5@XM) ,
(3 hr.) was (6.40X16 M) , (4 hr.) was (8.38XIOM) , (6 hr.)
was (6.68X10 M) ,(8 hr.) was (9.18XI0 M) , (10 hr.) was
(7.25X10° M) for the compound (20) .

-The aspirin concentration after (2 hr.) was (1.40XM) ,
(3 hr.) was (1.27X16 M) , (4 hr.) was (1.68X1OM) , (6 hr.)
was (1.34X1F M) ,(8 hr.) was (1.84XI6 M) , (10 hr.) was
(1.46X10* M) for the compound (21) .Table (36-38) ,Figure
(34-36) .

The results show that the concentration of aspuas low
in the first hour and then increased with time @ased until 4
hours (the maximum concentration of aspirin) .

After 4 hour (6,8,10 hr.) the concentration of aspwas
decreased .After 10 hours the concentration ofriasp&as equal
to the aspirin concentration in (2 hours).

Hydrolysis normally accomplished by esterase enzyme
present in serum and other tissues capable or lygdrg a wide
variety of ester linkages like (Ester hydrolase,pdse
,Cholesterol esterase , Acetyl cholinesterase @apeptidase)

(161)

Drug—C—O—Promoiety Drug—C—OH + HO--Promoiety

or Esterase Or

Drug—O—ﬁ:——Promoiety xRy Drug—OH +HO--C--Promoiety



v

Tl O iter moiety is subsequently hydro O'in the
gastrointestinal tract and the agent is absorbedsasin and
vitamin C®¢3)

Schnabelruch and cowork&f (1990) refer to the
hydrolytic release of the bioactive agent (carboagyl
cellulose-2,2-dichloropropionates) (CMC ester) isaimy
dependent on the hydrophilicity of the CMC estér the case
of containing enzymatic cleavable the release eaadaelerated
by addition of esterase .The release of 2,2-diciplmpanic acid
from CMC ester at 3@ and pH 7 without addition of esterase
was 8 % after 100 hours while The release of 2,2-
dichloropropanic acid from CMC ester at’@0and pH 7 with
addition of esterase was 50 % after 100 hours.

Yi-Nuo Pang et a{2002)*® refers to that the recovery of
dexamethasone (%) in colon after (1,3,4,5,6,7,Qrdqoral
administration) was (0,0,20.5,18.0,10.2,15.2,18.2)%
respectively. These results showed that the egber prodrugs
of dexamethasone/dextran (DSD) release dexamethason
preferentially on colonic contents after the hygst of dextran
to small oligosaccharides.The dextran conjugateiwes the
passage through upper Gl tract although the higlel le©f
esterase in small intestine, indicating that dexpeotects ester
bond from hydrolysis by esterase. This result, tiogrewith the
observation mentioned above, suggests that bdotezsimes in
the colon are responsible for hydrolysis of dextcanjugates.
When DSD reached the colon, dextran was completely
hydrolyzed into smaller oligosaccharides and exgdbe ester
bonds to esterase, which led to the rapid release o
dexamethasone.

The bacterial count in the colon is much highenthaat in
upper Gl tradt®. The colonic micro flora produces a variety of

AR



enzymes, including azoreductase, various glycosglaand
amidases, which are not present in the stomachersmall
intestine. Therefore, enzyme dependent drug releasdch
relies on the existence of enzyme-producing miganisms in
the colon, could be used to deliver drug to theomoafter
enzymatic cleavage of degradable carrier bonds.

Table (33) Concentration of aspirin in rabbit blood
serum [compound (19)]

Time ( hr) Concentration M

0

3.71X10

3.2X10°

4.08X10°

3.41X10°

4.61x10"

=
oOO(D-bOOI\)O

3.601X10

Table (34) Concentration of aspirin in rabbit blood
serum [compound (20)]

Time ( hr) Concentration M

0

7.52X10°

6.40X10°

8.34X10°

6.68X10°

9.18X10"

=
OOOCD-bOOI\)O

7.25X10°

Yo



Table (35) Concentration of aspirin in rabbit blood
serum [compound (21)]

Time ( hr) Concentration M

0

1.47X10"

1.27X10°

1.68X10°

1.34X10°

1.84X10°

=
OOOCD-bOOI\)O

1.46X10"

AR




Conclusion :

1. In this work new derivatives df-ascorbic acid (Vitamin C
) has been stynthezized: 3- (acetyl salicyloyl)-56-
iIsopropylidene-L-ascorbic acid , 2,3-di(acetyl sgbyl)-
5,6 —O-isopropylidene-L-ascorbic acid and 2,3,9,6tra
(acetyl salicyloyl)-5,8--ascorbic acid . This derivatives
were obtained by simple and efficiency methods .

2. Drug released study : hydrolysis of derivativesréase
when pH increase and the gastric irritation willdeerease
by the condensation of aspirin with vitamin C bessathe
ester linkage will expected to be cleaved in théorwo
librating aspirin and vitamin C.

3. The new derivatives were found to inhibition of gte
choline esterase activity. The type of inhibitiomsvnon
competitive inhibition (Vmax changed , Km unchanged

4. The new derivatives were found to increased alkalin
phosphatase and acid phosphatase activity.

5. The new derivatives were found to inhibition of wtb of
some type of bacteria .

6. In vivo study showed us that the highest aspirin
concentration was found after 4 hrs. of adminigimt

Future Studies Recommendation :

1. More kinetic studies should be conducted in thati@h to
the rate of hydrolysis of the compounds in blood @aiith
specific colors enzyme .

2. Toxicity studies should carried out intensivelys ,ae@ute

and chronic exposure .

. Testing the effect of these compounds on canceér cel

. Testing the effect of these compounds on cycloongge

activity.

W
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Table (6) concentration of aspirin released by compound
(19) in pH (8)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.69X10° 0.1
0.167 4.22X10° 0.26
0.25 5.07X10° 0.32
0.34 7.123X10° 0.45
0.50 7.346X10° 0.46
1.00 8.47X10° 0.53
1.25 3.178X10™ 2
15 3.94X10™ 2.4
2.00 4.40X10™ 2.7
2.75 4.8x10* 3
3.00 5.45X10™ 34
4.00 7.16X10™ 451
6.00 1.015X10° 6.4
8.00 1.98X10® 12.4
24.00 6.60X10° 41.6
26.00 6.63X10° 41.8
28.00 6.74X10° 425
29.00 7.15X10° 45.1
30.00 7.24X10° 45.6

oA



30 7.24

29 7.15
28 6.74
26 6.63
24 6.6
8 1.98
6 1.015
4 0.716
~ 3 0.545
ﬁ’ 2.75 0.48
E
= 2 0.44
1.5 0.394
1.25 |J0.317
1 [§0.0847
0.5 [§0.07346
0.34 §0.07123
0.25 [j0.0507

0.167 Q0.04225

0.083 |0.0169

0 1 2 3 4 5 6 7
Concentration MX10-3

Figure (11) concentration of aspirin released by compound
(19) in pH (8)



Table (7) concentration of aspirin released by compound
(19) in pH (10)

Time (hr.) Concentration of % released
aspirin released M
0 0 0

0.083 3.38X10° 0.213
0.167 7.623X10° 0.48
0.25 8.47X10° 0.53
0.34 9.32X10° 0.588
0.50 1.272X10™ 0.8
1.00 1.684X10™ 1.06
1.25 4.11X10% 1.92

1.5 4.22X10* 2.66
2.00 6.51X10" 4.11
2.75 6.81X10™ 4.3
3.00 1.01X10® 6.37
4.00 1.57X10° 9.9
6.00 1.95X10°® 12.34
8.00 2.94X10° 18
24.00 6.71X10° 42.33
26.00 6.942X 103 43.7
28.00 7.157X10°3 45.2
29.00 7.303X10°3 46.1
30.00 7.455X10°° 47



Time (hr.)

30 7.455

29 7.303
28 7.157
26 6.942
24 6.71
8 2.92
6 1.956
4 1.57
3 1.01
2.75 0.681
2 0.651
15 0.422
1.25 0.411
1 0.1684
0.5 0.1272
0.34 Qg0.0932
0.25 Q0.0847

0.167 P0.07623

0.083 j0.038

0 1 2 3 4 5 6 7 8
Concentration MX10-3

Figure (12) concentration of aspirin released by
compound (19) in pH (10)
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Table (8) concentration of aspirin released by compound
(19) in pH (12)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 7.123X10° 0.45
0.167 1.272X10™ 0.8
0.25 1.59X 10 1
0.34 1.99X10™ 1.26
0.50 2.22X10™ 1.4
1.00 3.178X10™ 2
1.25 4.54X10™ 2.86
15 7.58X10™ 4.71
2.00 1.51X10° 9.5
2.75 1.956X10° 12.34
3.00 2.416X10° 15
4.00 2.88X10° 18.19
6.00 3.508X10° 221
8.00 4.21X10° 26.5
24.00 7.261X10°° 45.8
26.00 7.41X10° 46.68
28.00 7.55X10° 47.6
29.00 7.583X10°3 47.8
30.00 7.608X10°3 48

1y



Time (hr.)

30

29

28

26

24

8 4.21

6 3.508

4 2.884

3 2.416

2.75 1.956

2 151

15 0.758

1.25 0.454

1 0.3178

0.5 0.222

0.34 m0.19

0.25 m0.159

0.167 0.1272

0.083 g0.07123

.608

7.583

7.55

7.41

7.261

0 1 2 3 4 5 6 7
Concentration MX10-3

Figure (13) concentration of aspirin released by
compound (19) in pH (12)
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Table (9) concentration of aspirin released by compound
(20) in pH (2

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 8.45X10° 0.076
0.34 1.69X10° 0.152
0.50 2.535X10° 0.221
1.00 4.225X10° 0.38
1.25 7.346X10° 0.66
1.5 1.272X10™ 1.14
2.00 1.99X10™ 1.79
2.75 3.27X10" 2.94
3.00 3.325X10™ 3
4.00 3.80X10™ 34
6.00 4.70X10™ 4.2
8.00 5.78X10™ 5.2
24.00 2.97X10° 26.7
26.00 3.47X10° 31.1
28.00 3.8X10° 34.2
29.00 3.88X10° 35.0
30.00 3.996X10° 36.0

¢



Time (hr.)

30 3.996

29 3.88
28 3.8
26 3.47
24 2.97
8 0.578
6 0.47
4 0.38
3 0.3325
2.75 0.327
2 o199
15 JJjo.1272
1.25 [j0.07346
1 Jj0.04225
0.5 J0.02535
0.34 ||0.0169
0.25 |0.00845

0.167 |0

0.083 |0

0 1 2 3 4

Concentration MX10-3

Figure (14) concentration of aspirin released by
compound (20) in pH (2)
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Table (10) concentration of aspirin released by compound
(20) in pH (4)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 1.69X10° 0.152
0.34 2.535X10° 0.22
0.50 3.380X10° 0.304
1.00 4.225X10° 0.38
1.25 7.623X10° 0.68
1.5 1.59X10™ 1.43
2.00 2.22X10* 2
2.75 3.56X10™ 3.2
3.00 3.64X10™ 3.27
4.00 4.43X10™ 3.99
6.00 4.63X10™ 4.17
8.00 6.56X10™ 5.91
24.00 3.42X10° 2.08
26.00 3.67X10° 33.09
28.00 3.98X10° 3591
29.00 4.09X10° 36.88
30.00 4.16X10° 375
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Time (hr.)

30 4.16

29 4.09
28 3.98
26 3.67
24 3.42
8 0.656
6 0.463
4 0.443
3 0.364
2.75 0.356
2 0.222
1.5 0.159
1.25 |§0.07623
1 Q§0.04225
0.5 Q0.0338
0.34 j0.02535
0.25 ]|0.0169
0.167 |0
0.083 |0
0 1 2 3 4

Concentration MX10-3

Figure (15) concentration of aspirin released by
compound (20) in pH (4)
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Table (11) concentration of aspirin released by compound
(20) in pH (6)

Time (hr.) Concentration of % released
aspirin released M
0 0 0
0.083 8.45X10° 0.076
0.167 1.69X10° 0.152
0.25 2.53X10° 0.22
0.34 3.38X10° 0.305
0.50 4.225X10° 0.38
1.00 5.07X10° 0.45
1.25 9.32X10° 0.84
15 1.77X10™ 1.6
2.00 3.46X10™ 3.1
2.75 3.95X10™ 35
3.00 4.21X10™ 3.8
4.00 4.56X10™ 4.1
6.00 6.92X10™ 6.2
8.00 2.18X10° 19.6
24.00 3.71X10° 335
26.00 4.17X10° 375
28.00 4.52X10° 40.7
29.00 4.73X10° 425
30.00 4.75X10° 42.8
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Time (hr.)

30 4.75

29 4.53
28 4.52
26 4.17
24 3.71

8 2.18
6 0.692
4 0.456
3 0.421
2.75 0.395
2 0.346
1.5 Jjo.177
1.25 JJ0.0932
1 [jo.0s07
0.5 Jj0.04225
0.34 Jj0.0338

0.25 J0.02535
0.167 }0.0169

0.083 [0.00845

Concentration MX10-3

Figure (16) concentration of aspirin released by
compound (20) in pH (6)
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Table (12) concentration of aspirin released by compound
(20) in pH (8)

Time (hr.) Concentration of % released
aspirin released M
0 0 0
0.083 3.38X10° 0.304
0.167 8.47X10° 0.76
0.25 9.32X10° 0.84
0.34 1.01X10™ 0.91
0.50 1.1X10* 0.99
1.00 1.99X10™ 1.79
1.25 4.38X10™ 3.94
15 4.63X10™ 4.17
2.00 2.15X10° 19.43
2.75 2.36X10° 213
3.00 2.66X10° 24
4.00 3.29X10° 29.6
6.00 3.42X10° 30.8
8.00 3.93X10° 35.4
24.00 5.19X10° 46.8
26.00 5.25X10° 47.3
28.00 5.328X10° 48
29.00 5.48X10° 49.4
30.00 5.56X10° 50.1



Time (hr.)

30

29

28

26

24

2.75

15

1.25

0.5

0.34

0.25

0.167

0.083

5.56
5.48
5.328
5.25
5.19
3.93
3.42
3.29
2.66
2.3
2.15
0.463
0.438
0.199
0.11

0.101
0.0932
0.0847
0.0338

1 2 34 '

Concentration MX10-3

\A

Figure (17) concentration of aspirin released by
compound (20) in pH (8)



Table (13) concentration of aspirin released by compound
(20) in pH (10)

Time (hr.) Concentration of % released
aspirin released M

0 0 0

0.083 7.123X10° 0.641
0.167 1.59X10™ 1.4
0.25 1.77X10™ 1.6
0.34 2.22X10* 2

0.50 2.32X10* 2.09
1.00 3.46X10™ 3.1
1.25 6.21X10™ 5.6
15 2.04X10° 18.4
2.00 3.13X10° 28.2
2.75 3.22X10° 29

3.00 3.39X10° 30.5
4.00 3.48X10° 313
6.00 3.81X10° 34.3
8.00 4.45X10° 40.1
24.00 5.61X10° 50.5
26.00 5.81X10° 52.3
28.00 5.90X10° 53.1
29.00 5.97X10° 53.7
30.00 6.027X10°3 54.3
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Time (hr.)

30

29

28

26

24

2.75

1.5

1.25

0.5

0.34

0.25

0.167

0.083

6.027
5.97
5.9
5.81
5.61
4.45
3.81
3.48
3.39
3.22
3.13
2.04
0.621
0.346
0.232
0.222
0.17
0.159
0.07123
L 2 3 a4 s 6

Concentration MX10-3

Figure (18) concentration of aspirin released by

compound (20) in pH (10)

VY



Table (14) concentration of aspirin released by compound
(20) in pH (12)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.378X10™ 1.24
0.167 3.11X10* 2.88
0.25 5.43X10" 4.9
0.34 5.88X10™ 5.3
0.50 8.54X10™ 7.7
1.00 1.80X10° 16.4
1.25 2.63X10° 236
15 3.29X10° 29.7
2.00 3.91X10° 35.3
2.75 4.11X10° 37.1
3.00 4.18X10° 37.7
4.00 4.45X10° 40.1
6.00 4.59X10° 41.4
8.00 4.95X10° 44.6
24.00 5.79X10° 52.2
26.00 5.97X10° 53.8
28.00 6.17X10° 55.6
29.00 6.38X10° 57.5
30.00 6.467X10° 58.2
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Time (hr.)

30

29

28

26

24

2.75

15

1.25

0.5

0.34

0.25

0.167

0.083

6.46
6.38
6.17
5.97
5.79
4.95
459
4.45
4.18
4.11
3.91
3.29
2.63
1.8
0.854
0.5883
0.543
0.311
0.1378
1 2 3 4 5 6 7

Concentration MX10-3

Figure (19) concentration of aspirin released by
compound (20) in pH (12)
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Table (15) concentration of aspirin released by compound
(21) in pH (2

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 1.69X107 0.23
0.25 2.535X10° 0.34
0.34 4.225X10° 0.58
0.50 7.123X10° 0.97
1.00 7.623X10° 1
1.25 1.496X10™ 2
1.5 2.92X10* 4
2.00 3.65X10™ 5
2.75 4.70X10™ 6.4
3.00 4.85X10™ 6.7
4.00 6.35X10™ 8.73
6.00 9.09X10™ 125
8.00 1.214X10° 16.7
24.00 2.15X10° 29.6
26.00 2.37X10° 32.7
28.00 2.57X10° 35.4
29.00 2.82X10° 38.8
30.00 2.85X10° 39.3
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Time (hr.)

30 2.85

29 2.82

28 2.57

26 2.37

24 2.15

8 1.214

6 0.909

4 0.635

3 0.485

2.75 0.47

2 0.365

15 0.292

1.25 0.1496

[EY

0.07623

0.5 0.07123
0.34 m0.04225
0.25 §0.02535
0.167 §0.0169
0.083 |0

0 0.5 1 1.5 2 25 3
Concentration MX10-3

Figure (20) concentration of aspirin released by
compound (21) in pH (2)
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Table (16) concentration of aspirin released by compound
(21) in pH (4)

Time (hr.) Concentration of % released
aspirin released M
0 0 0
0.083 1.69X10° 0.23
0.167 2.535X10° 0.34
0.25 3.38X10° 0.46
0.34 5.07X10° 0.69
0.50 6.32X10° 0.87
1.00 7.90X10° 1.08
1.25 2.14X10™ 2.95
15 2.44X10™ 3.36
2.00 3.39X10™ 4.66
2.75 5.83X10™ 8.02
3.00 7.17X10" 0.86
4.00 1.19X10°® 16.22
6.00 1.96X10° 27.02
8.00 2.48X10° 34.18
24.00 3.31X10° 45.5
26.00 3.42X10° 47.1
28.00 3.66X10° 50.4
29.00 3.84X10° 52.8
30.00 3.87X10° 53.3
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1.5 2 2.5 3 35 4
Concentration MX10-3

Figure (21) concentration of aspirin released by
compound (21) in pH (4)
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Table (17) concentration of aspirin released by compound
(21) in pH (6)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.69X10° 0.23
0.167 2.535X10° 0.34
0.25 5.07X10° 0.69
0.34 6.32X10° 0.87
0.50 7.623X10° 1.04
1.00 9.32X10° 1.28
1.25 2.22X10™ 3.05
15 4.662X10™ 9.1
2.00 1.14X10°® 15.7
2.75 1.39X10°® 19.2
3.00 1.43X10° 19.7
4.00 1.86X10° 28.6
6.00 2.08X10° 36.7
8.00 3.47X10° 47.8
24.00 4.37X10° 60.1
26.00 4.61X10° 63.4
28.00 4.7X10° 64.7
29.00 4.74X10° 65.2
30.00 4.76X10° 65.5



Time (hr.)

30 4.76
29 4.74
28 4.7
26 4.61
24 4.37
8 3.47
6 2.08
4 1.86
3 1.43
2.75 1.39
2 1.142
15 0.4662
1.25 0.222
1 0.0932
0.5 |0.0762
0.34 @0.0632
0.25 @0.0507
0.167 J0.02535

0.083 [|0.0169

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Concentration MX10-3

Figure (22) concentration of aspirin released by
compound (21) in pH (6)
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Table (18) concentration of aspirin released by compound
(21) in pH (8)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 6.32X10° 0.87
0.167 1.09X10™ 1.5
0.25 1.45X10™ 2
0.34 2.03X10* 2.8
0.50 3.05X10™ 4.2
1.00 7.57X10" 10.4
1.25 1.28X10° 17.7
15 1.65X10° 228
2.00 2.23X10° 30.8
2.75 2.64X10° 36.3
3.00 2.88X10° 39.7
4.00 3.02X10° 41.6
6.00 3.59X10° 49.4
8.00 4.01X10° 55.2
24.00 5.12X10° 70.3
26.00 5.40X10° 74.2
28.00 5.62X10° 77.3
29.00 5.65X10° 77.7
30.00 5.73X10° 78.8
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Figure (23) concentration of aspirin released by
compound (21) in pH (8)



Table (19) concentration of aspirin released by compound
(21) in pH (10)

Time (hr.) Concentration of % released
aspirin released M
0 0 0

0.083 1.38X10™ 1.9
0.167 1.74X10™ 2.4
0.25 2.25X10™ 3.1

0.34 3.20X10™ 4.4
0.50 4.94X10™ 6.8

1.00 1.05X10°® 14.5
1.25 1.94X10°® 26.7

15 2.49X10° 34.3
2.00 2.72X10° 374
2.75 3.04X10° 41.8
3.00 3.13X10° 43.1
4.00 3.55X10° 48.8
6.00 3.95X10° 54.4
8.00 4.38X10° 60.2
24.00 5.42X10° 745
26.00 5.64X10° 77.6
28.00 5.83X10° 80.2
29.00 5.91X10° 81.3
30.00 5.97X10° 82
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Time (hr.)

30 5.97

29 5.91

28 5.83

26 5.64

24 5.42

8 4.38

6 3.95

4 3.55

3 3.13

2.75 3.04

2 2.72

15 2.49

1.25 1.94

1 1.05

0.5 0.494

0.34 0.32

0.25 0.225

0.167 0.174

0.083 jg0.138

0 1 2 3 4 5 6
Concentration MX10-3

Figure (24) concentration of aspirin released by
compound (21) in pH (10)
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Table (20) concentration of aspirin released by compound

Time (hr.)

0
0.083
0.167

0.25
0.34
0.50
1.00
1.25
15
2.00
2.75
3.00
4.00
6.00
8.00
24.00
26.00
28.00
29.00
30.00

(21) in pH (12)

Concentration of
aspirin released M

0
2.62X10*
4.24X10*
7.12X10*
8.07X10*
1.40X10°
1.69X10°
2.33X10°
2.89X10°
3.15X10°
3.53X10°
3.61X10°
4.18X10°
4.71X10°
5.33X10°
5.83X10°
5.95X10°
6.08X10°
6.17X10°
6.21X10°

AT

% released

3.6
5.9
9.8
111
19.3
23.3
32.6
39.7
43.3
48.6
49.7
57.5
64.8
73.3
80.14
81.8
83.5
84.8
85.3



Time (hr.)
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28

26

24

8 5.33

6 4.71

4 4.18

3 3.61

2.75 3.53

2 3.15

15 2.89

1.25 2.33

1 1.69

0.5 1.404

0.34 0.807

0.25 0.712

0.167 0.424

0.083 0.262

6.21

6.17

6.08

5.95

5.83

0 1 2 3 4 5
Concentration MX10-3

Figure (25) concentration of aspirin released by
compound (21) in pH (12)
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3.8 :Drug release study :

The aim of this study is to clarify the release and
degradation of aspirin in acidic and alkaline megirece the pro
drug will persist to about (2 hrs.) in the stomach

Prodrugs agent that contain carboxylic acid or ladto
functionalities can often be prepared by conversman ester.
This is the most commonly seen type of prodrug, tdube ease
with which the ester can be hydrolyzed to givedbtve drug .

Decreasing the water solubility of a drug by thenfation
of a prodrug may have additional benefits beyonehpsi
increasing absorption .A number of agent have wagalet taste
when given orally .This results when the drug bsgmdissolve
in the mouth and then is capable of interactinghwste
receptors .This can a significant problem esplyaialchildren ,
and may lead to low compliance . A prodrug withuestl water
solubility does not dissolved to an appreciableeeitin the
mouth and therefore dose not interact with tasteprs**?,

This approach has been utlized in the case of the
compounds (19),(20),(21) . The hydrophobic salieylaster
dose not dissolve to appreciable extent in the mpab there is
a little chance for interaction with taste receptor

In this study the concentration of aspirin at dii® times
and pH was followed at fixed wave length at 277 ,nme know
from the results that aspirin concentration inceeaken the pH
increase .

The synthesized compounds are insoluble in watdraaa
more stable in stomach . Concentration of asp@ieased from
(3-(acetyl salicyloyl)-5,6-O- isopropyliderieascorbic acid
(19)) at (pH = 2,4,6,8,10,12) after (2 hr) was {X40°M
(0.53%), 9.32X10M (0.588%) , 1.77X10M (1.1%), 4.4X10
‘M(2.7%),6.51X10M (4.11%) , 1.58X10 M  (9.5%)
respectively ,While concentration of aspirin rekh$rom (2,3-
di(acetyl salicyloyl)-5,6-O- isopropyliderie-ascorbic acid (20))
at (pH = 2,4,6,8,10,12) after (2 hr) was (1.99XW0(1.79%) ,
2.22X10°M (2%) ,3.46X10'M (3.1%) ,2.15X10M (19.43%)
,3.13X10°M(28.2%) ,3.91X10M(35.3%)) While
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concentration of aspirin released form (2,3,5,8ratacetyl
salicyloyl)L-ascorbic acid (21)) at (pH = 2,4,6,8,10,12) after
hr) was (3.65X10M (5%),3.39X10°M (4.66%), 1.142X10M
(16.7%), 2.23X10M(30.7%), 2.72X10M(37.4%), 3.15X10
*M(43.3%)) . Moreover that aspirin concentrationttag first
two hours in the acidic media was very low whilepien
concentration was increase when increased the pH.

Drug released study was conducted (on compound&Q.9,
21) to prove that the compounds was insoluble itewand
slightly soluble in gastric juices. So that willvgi these
compounds a chance to pass throw the stomach asthdcid
harmless. it would be absorbed in the large imestvhere the
hydrolysis would also start to begin from the efitddage

F.Arranz and M.Sanchg&?) (1998) refers to that the
hydrolysis of amylase e-naphthylacetic acid showed that the
released of bioactive compoundi-rfaphthylacetic acid) is
dependent on the hydrophilic character and on thevgdue of
the medium. When the pH value increased the hysi®lywas
increased

The gastric irritation will be decrease by the camghtion of
aspirin with vitamin C because the ester linkagé expected to
be cleaved in the colon librating aspirin and vita@.*>

Table (3-20) and figure (8-25) show the data ofrbiysis
of compounds (19),(20),(21) in different pH andeliént time :
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Table (3) concentration of aspirin released by compound

(19) inpH (2)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 0 0
0.34 8.45X10 0.053
0.50 1.69X10 0.1
1.00 2.535X10 0.16
1.25 3.38X10 0.213
1.5 7.123X10 0.45
2.00 8.47X10 0.53
2.75 1.59Xx1d 1
3.00 2.11Xx1d 1.3
4.00 2.42X10 1.52
6.00 3.27x1d 2.06
8.00 3.80x1d 2.4
24.00 2.20X10 13.9
26.00 2.61X10 16.4
28.00 2.81X10G 17.7
29.00 2.88X10 18.2
30.00 3.03X10 19.1
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Figure (8) Concentration of aspirin released by
compound (19) in pH (2)
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Table (4) concentration of aspirin released by compound

(19) in pH (4)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 8.45X10 0.053
0.34 1.69X10 0.1
0.50 2.535X10 0.16
1.00 3.38X10 0.213
1.25 4.22X10 0.26
1.5 7.346X10 0.46
2.00 9.32X10 0.588
2.75 1.77X1d 1.1
3.00 2.32x1d 1.46
4.00 2.82X1d 1.78
6.00 3.12x1d 2
8.00 4.43x1d 2.8
24.00 2.52X10 15.9
26.00 2.7X10 17
28.00 2.97X10 18.7
29.00 3.01X10 19
30.00 3.06X10 19.3
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Time (hr.)

30 3.06

29 3.01
28 2.97
26 2.7
24 2.52
8 0.443
6 0.312
4 0.282
3 0.232
2.75 0.177
2 0.0932
1.5 0.0734
1.25 |0.04225
1 g0.0338
0.5 §0.02535
0.34 j0.0169
0.25 |0.00845
0.167 |0
0.083 |0
T T T T T T |
0 0.5 1 15 2 2.5 3

Concentration MX10-3

Figure (9) concentration of aspirin released by
compound (19) in pH (4)
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Table (5) concentration of aspirin released by compound

(19) in pH (6)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 8.45X10 0.053
0.25 1.69X10 0.1
0.34 2.535X10 0.16
0.50 3.38X10 0.213
1.00 4.22X10 0.26
1.25 7.123X10 0.45
1.5 7.623X10 0.48
2.00 1.77X10 1.1
2.75 2.42X1d 1.52
3.00 3.02x1d 1.9
4.00 3.17x1d 2
6.00 4.2X10 2.6
8.00 4.51x1d 2.8
24.00 3.41X106 21.5
26.00 3.84X10 24.2
28.00 4.3X10 27.1
29.00 4.35X10 27.6
30.00 4.44X10 28.0
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Time (hr.)

30 4.44

29 4.35
28 4.3
26 3.84
24 3.41
8 0.451
6 0.421
4 0.371
3 0.302
2.75 0.242
2 0.177
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0.5 jj0.0338
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0 1 2 3 4
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Figure (10) concentration of aspirin released by
compound (19) in pH (6)
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Table (6) concentration of aspirin released by compound

(19) in pH (8)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.69X10 0.1
0.167 4.22X10 0.26
0.25 5.07X10 0.32
0.34 7.123X10 0.45
0.50 7.346X10 0.46
1.00 8.47X10 0.53
1.25 3.178X10 2
1.5 3.94Xx1d 2.4
2.00 4.40x1d 2.7
2.75 4.8X10 3
3.00 5.45X10 3.4
4.00 7.16X1d 4.51
6.00 1.015X10 6.4
8.00 1.98X10 12.4
24.00 6.60X10 41.6
26.00 6.63X10 41.8
28.00 6.74X10 42.5
29.00 7.15X106 45.1
30.00 7.24X106 45.6
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30 7.24

29 7.15
28 6.74
26 6.63
24 6.6
8 1.98
6 1.015
4 0.716
~ 3 0.545
% 2.75 0.48
£
= 2 0.44
1.5 0.394
1.25 |J0.317
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0.5 [§0.07346
0.34 §0.07123
0.25 j0.0507

0.167 Q0.04225

0.083 |0.0169

0 1 2 3 4 5 6 7
Concentration MX10-3

Figure (11) concentration of aspirin released by compound
(19) in pH (8)
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Table (7) concentration of aspirin released by compound

(19) in pH (10)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 3.38X10 0.213
0.167 7.623X10 0.48
0.25 8.47X10 0.53
0.34 9.32X10 0.588
0.50 1.272X19 0.8
1.00 1.684X10 1.06
1.25 4.11x1d 1.92
1.5 4.22X10 2.66
2.00 6.51X10d 4.11
2.75 6.81X10d 4.3
3.00 1.01X10 6.37
4.00 1.57X10 9.9
6.00 1.95X10 12.34
8.00 2.94X10 18
24.00 6.71X10 42.33
26.00 6.942X10 43.7
28.00 7.157X106 45.2
29.00 7.303X18 46.1
30.00 7.455X10 47
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Time (hr.)

30 7.455

29 7.303
28 7.157
26 6.942
24 6.71
8 2.92
6 1.956
4 1.57
3 1.01
2.75 0.681
2 0.651
15 0.422
1.25 0.411
1 0.1684
0.5 Q0.1272
0.34 Qg0.0932
0.25 Q0.0847

0.167 Q0.07623
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0 1 2 3 4 5 6 7 8
Concentration MX10-3

Figure (12) concentration of aspirin released by
compound (19) in pH (10)
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Table (8) concentration of aspirin released by compound

(19) in pH (12)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 7.123X10 0.45
0.167 1.272X10 0.8
0.25 1.59x1d 1
0.34 1.99x1d 1.26
0.50 2.22X1d 1.4
1.00 3.178x1d 2
1.25 4.54x1d 2.86
1.5 7.58X10 4.71
2.00 1.51X10 9.5
2.75 1.956X10 12.34
3.00 2.416X10 15
4.00 2.88X10 18.19
6.00 3.508X10 22.1
8.00 4.21X10 26.5
24.00 7.261X10 45.8
26.00 7.41X10 46.68
28.00 7.55X10 47.6
29.00 7.583X108 47.8
30.00 7.608X18 48




Time (hr.)

30

29

28

26

24

2.75

15

1.25

0.5

0.34

0.25

0.167

0.083

.608
7.583
7.55
7.41
7.261
421
3.508
2.884
2.416
1.956
1.51
0.758
0.454
0.3178
0.222
0.19
0.159
0.1272
0.07123
1 2 3 4 5 6 7 8

Concentration MX10-3

Figure (13) concentration of aspirin released by
compound (19) in pH (12)
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Table (9) concentration of aspirin released by compound

(20) in pH (2)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 8.45X10 0.076
0.34 1.69X10 0.152
0.50 2.535X10 0.221
1.00 4.225X10 0.38
1.25 7.346X10 0.66
1.5 1.272x1d 1.14
2.00 1.99x1d 1.79
2.75 3.27X10 2.94
3.00 3.325x1d0 3
4.00 3.80x1d 3.4
6.00 4.70X1d 4.2
8.00 5.78X1d 5.2
24.00 2.97X106 26.7
26.00 3.47X10 31.1
28.00 3.8X10 34.2
29.00 3.88X10 35.0
30.00 3.996X10 36.0
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Time (hr.)

30 3.996

29 3.88
28 3.8
26 3.47
24 2.97
8 0.578
6 0.47
4 0.38
3 0.3325
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Figure (14) concentration of aspirin released by
compound (20) in pH (2)
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Table (10) concentration of aspirin released by

compound (20) in pH (4)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 0 0
0.25 1.69X10 0.152
0.34 2.535X10 0.22
0.50 3.380X10 0.304
1.00 4.225X10 0.38
1.25 7.623X10 0.68
1.5 1.59X10 1.43
2.00 2.22X1d 2
2.75 3.56X10 3.2
3.00 3.64X1d 3.27
4.00 4.43x1d 3.99
6.00 4.63x1d 4.17
8.00 6.56X10 5.91
24.00 3.42X10 2.08
26.00 3.67X10 33.09
28.00 3.98X10 35.91
29.00 4.09X10 36.88
30.00 4.16X10 375
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30 4.16

29 4.09
28 3.98
26 3.67
24 3.42
8 0.656
6 0.463
4 0.443
3 0.364
S 215 0.356
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Figure (15) concentration of aspirin released by
compound (20) in pH (4)
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Table (11) concentration of aspirin released by

compound (20) in pH (6)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 8.45X10 0.076
0.167 1.69X10 0.152
0.25 2.53X10 0.22
0.34 3.38X10 0.305
0.50 4.225X10 0.38
1.00 5.07X10 0.45
1.25 9.32X10 0.84
1.5 1.77X10 1.6
2.00 3.46X1d 3.1
2.75 3.95x1d 3.5
3.00 4.21x1d 3.8
4.00 4.56x1d 4.1
6.00 6.92x1d 6.2
8.00 2.18X10 19.6
24.00 3.71X10 33.5
26.00 4.17X10 375
28.00 4.52X10 40.7
29.00 4.73X10 42.5
30.00 4.75X10 42.8
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Time (hr.)

30 4.73

29 4.53
28 4.5
26 4.17
24 3.71
8 2.18
6 0.692
4 0.456
3 0.421
2.75 0.395
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Figure (16) concentration of aspirin released by
compound (20) in pH (6)
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Table (12) concentration of aspirin released by

compound (20) in pH (8)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 3.38X10 0.304
0.167 8.47X10 0.76
0.25 9.32X10 0.84
0.34 1.01Xx1d 0.91
0.50 1.1x1d 0.99
1.00 1.99x1d 1.79
1.25 4.38X1d 3.94
1.5 4.63X10 4.17
2.00 2.15X10 19.43
2.75 2.36X10 21.3
3.00 2.66X10 24
4.00 3.29X10 29.6
6.00 3.42X10 30.8
8.00 3.93X10 35.4
24.00 5.19X10 46.8
26.00 5.25X10 47.3
28.00 5.328X10 48
29.00 5.48X10 49.4
30.00 5.56X10 50.1
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Figure (17) concentration of aspirin released by

compound (20) in pH (8)
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Table (13) concentration of aspirin released by

compound (20) in pH (10)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 7.123X10 0.641
0.167 1.59X10d 1.4
0.25 1.77X1d 1.6
0.34 2.22X1d 2
0.50 2.32Xx1d 2.09
1.00 3.46Xx1d 3.1
1.25 6.21X10d 5.6
1.5 2.04X10° 18.4
2.00 3.13X10 28.2
2.75 3.22X10 29
3.00 3.39X10 30.5
4.00 3.48X10 31.3
6.00 3.81X10 34.3
8.00 4.45X10 40.1
24.00 5.61X10 50.5
26.00 5.81X10 52.3
28.00 5.90X10 53.1
29.00 5.97X10 53.7
30.00 6.027X10 54.3




Time (hr.)

30 6.027

29 5.97

28 5.9
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Figure (18) concentration of aspirin released by
compound (20) in pH (10)
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Table (14) concentration of aspirin released by

compound (20) in pH (12)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.378X10 1.24
0.167 3.11X10 2.88
0.25 5.43X10d 4.9
0.34 5.88X10d 5.3
0.50 8.54X10d 7.7
1.00 1.80X10 16.4
1.25 2.63X10 23.6
1.5 3.29X10° 29.7
2.00 3.91X10 35.3
2.75 4.11X10 37.1
3.00 4.18X10 37.7
4.00 4.45X10 40.1
6.00 4.59X10 41.4
8.00 4.95X10 44.6
24.00 5.79X10 52.2
26.00 5.97X10 53.8
28.00 6.17X10 55.6
29.00 6.38X10 57.5
30.00 6.467X10 58.2
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Time (hr.)
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Figure (19) concentration of aspirin released by
compound (20) in pH (12)
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Table (15) concentration of aspirin released by

compound (21) in pH (2)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 0 0
0.167 1.69X10 0.23
0.25 2.535X10 0.34
0.34 4.225X10 0.58
0.50 7.123X10 0.97
1.00 7.623X10 1
1.25 1.496X10 2
1.5 2.92Xx1d 4
2.00 3.65Xx1d 5
2.75 4.70X10 6.4
3.00 4.85x1d 6.7
4.00 6.35X10 8.73
6.00 9.09X1d 12.5
8.00 1.214X10 16.7
24.00 2.15X10 29.6
26.00 2.37X10 32.7
28.00 2.57X10 35.4
29.00 2.82X10 38.8
30.00 2.85X10 39.3
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Time (hr.)
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Figure (20) concentration of aspirin released by
compound (21) in pH (2)
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Table (16) concentration of aspirin released by

compound (21) in pH (4)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.69X10 0.23
0.167 2.535X10 0.34
0.25 3.38X10 0.46
0.34 5.07X10 0.69
0.50 6.32X10 0.87
1.00 7.90X10 1.08
1.25 2.14X1d 2.95
1.5 2.44X1d 3.36
2.00 3.39x1d 4.66
2.75 5.83X10d 8.02
3.00 7.17X1d 0.86
4.00 1.19X10 16.22
6.00 1.96X10 27.02
8.00 2.48X10 34.18
24.00 3.31X10 45.5
26.00 3.42X10 47.1
28.00 3.66X10 50.4
29.00 3.84X10 52.8
30.00 3.87X10 53.3
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Figure (21) concentration of aspirin released by
compound (21) in pH (4)
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Table (17) concentration of aspirin released by

compound (21) in pH (6)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.69X10 0.23
0.167 2.535X10 0.34
0.25 5.07X10 0.69
0.34 6.32X10 0.87
0.50 7.623X10 1.04
1.00 9.32X10 1.28
1.25 2.22Xx1d 3.05
1.5 6.62X1d 9.1
2.00 1.14X10 15.7
2.75 1.39X10 19.2
3.00 1.43X10 19.7
4.00 1.86X10 28.6
6.00 2.08X10 36.7
8.00 3.47X10 47.8
24.00 4.37X10 60.1
26.00 4.61X10 63.4
28.00 4.7X10 64.7
29.00 4.74X10 65.2
30.00 4.76X10 65.5
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Figure (22) concentration of aspirin released by compound
(21) in pH (6)
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Table (18) concentration of aspirin released by

compound (21) in pH (8)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 6.32X10 0.87
0.167 1.09%x1d 1.5
0.25 1.45X1d 2
0.34 2.03Xx1d 2.8
0.50 3.05x1d 4.2
1.00 7.57X1d 10.4
1.25 1.28X10 17.7
1.5 1.65X10° 22.8
2.00 2.23X10 30.8
2.75 2.64X10 36.3
3.00 2.88X10 39.7
4.00 3.02X10 41.6
6.00 3.50X10 49.4
8.00 4.01X10 55.2
24.00 5.12X10 70.3
26.00 5.40X10 74.2
28.00 5.62X10 77.3
29.00 5.65X10 77.7
30.00 5.73X10 78.8
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Figure (23) concentration of aspirin released by
compound (21) in pH (8)
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Table (19) concentration of aspirin released by

compound (21) in pH (10)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 1.38X10 1.9
0.167 1.74X10 2.4
0.25 2.25X1d 3.1
0.34 3.20x1d 4.4
0.50 4.94x1d 6.8
1.00 1.05X10 14.5
1.25 1.94X10 26.7
1.5 2.49X10° 34.3
2.00 2.72X10 37.4
2.75 3.04X10 41.8
3.00 3.13X10 43.1
4.00 3.55X10 48.8
6.00 3.95X10 54.4
8.00 4.38X10 60.2
24.00 5.42X10 74.5
26.00 5.64X10 77.6
28.00 5.83X10 80.2
29.00 5.91X10 81.3
30.00 5.97X10 82
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Time (hr.)

30 5.97
29 5.91
28 5.83
26 5.64
24 5.42
8 4.38
6 3.95
4 3.55
3 3.13
2.75 3.04
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Figure (24) concentration of aspirin released by
compound (21) in pH (10)
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Table (20) concentration of aspirin released by

compound (21) in pH (12)

Time (hr.) Concentration of % released
aspirin released M

0 0 0
0.083 2.62X10 3.6
0.167 4.24X10 5.9
0.25 7.12X1d 9.8
0.34 8.07Xx1d 11.1
0.50 1.40X10 19.3
1.00 1.69X10 23.3
1.25 2.33X10 32.6
1.5 2.89X10° 39.7
2.00 3.15X10 43.3
2.75 3.53X10 48.6
3.00 3.61X10 49.7
4.00 4.18X10 57.5
6.00 4.71X10 64.8
8.00 5.33X10 73.3
24.00 5.83X10 80.14
26.00 5.95X10 81.8
28.00 6.08X10 83.5
29.00 6.17X10 84.8
30.00 6.21X10 85.3
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Figure (25) concentration of aspirin released by compound
(21) in pH (12)
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Chapter Two Experimental

2.6 : ldentification of the new derivatives:

2.6.1 : ldentification of the new derivatives by Tim Layer
Chromatography (TLC) :

The identity compounds (8),(10),(17),(18),(19),(22))
were determined by TLC using aluminum plates coatdti
(0.25 mm) layer of silica gel,k;as stationary phase, while the
mobile phase is (Benzene : ether)(8:2) compoun@sew
detected by iodine vapor . All synthesized compaumcre
purified using silica — gel column .

2.7 :Druq released study

The Drug released studef aspirin released from the
following  compounds  3-(acetyl salicyloyl)-5,6 —O-
Isopropylidend--ascorbic acid , 2,3-di (acetyl salicyloyl)-5,6 —
O-isopropylidend:--ascorbic acid and 2,3,5,6 -Tetra (acetyl
salicyloyl)L-ascorbic acid was carried out in six buffer
solutions; three under acidic hydrolysis and thueeler basic
hydrolysis .150 mg of each compound was comprigekligh
pressure to form discs which is placed with stgrin 25 ml of
buffer solution and the concentration of aspiriteased from
the hydrolysis was followed in the supernatant (8§ by
recording the UV absorbance at 277 nm for the pedk30 hrs.
with previously prepared standard curve .Resultewéotted in
figures (8-25)

2.7.1 : Solution :

buffer solution :

A - The buffer solution (Phosphate buffer) , (pH24,6) was
prepared by dissolving (0.79 g, 1.58 g, 2.37rgspectively
from (NgHPQy) in (100 ml) distilled water (few drop ofsRO,

were added to fixed the pH) .

B - The buffer solution, (pH = 8,10,12) by was @esd by
dissolving (5.04 g, 6.3 g, 7.56 g ) respectivieiyn (NaCOs)

and (2.69 g, 3.36 g, 4.03 g) (NaHg@ (1L) distilled water.

(142)

1
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2.8: Biochemical study :

2.8.1 : Blood sample :

The blood samples were collected from healthy nika,
history of the men was investigated, the blood igftsat room
temperature for about half an hour then the serais separated
by centrifuging for 15 minutes at 3500 rpm.

2.8.2 : Determination of Acetyl Choline Esterase (BhE)
activity :

2.8.3: Solutions:

1- Buffer solution : The buffer solution (Phosphatefér),
(pH= 7.2- 7.4) was prepared by dissolving (2.89 fighm
(NaHPQ,) in (100 ml) distilled water to give 0.2 M solutio
(some drops of kPO, were added to fix the pH) .

2- Indicator DTNB (Ellman's reagent ) : The indicaldfFNB
[5,5'-Dithiobis(2-nitrobenzoic acid) , 0.001 M] wasepared by
dissolving (0.01g) DTNB (MWt = 396.36g/mol) in 25Im
distilled water , stirring , heating and a small camt of
(NaHCQ;) was added to complete solubility . The solutioasw
stored in amber flask to protect from light.

3- Substrate solution (S-Acetyl thiocholine lodidé€D.01735
g) was dissolved in (1 ml) distilled water .

2.8.4 : Procedure :

1- (2.25 ml) from the buffer solution in a test tulb@d (50 pL)
of DNTB indicator and (10uL) from the serum weraded
and mixed and the absorbance was recorded as blank.

2- (2 ml) from solution (1), in a test tube and (34ukdm
substrate solution were mixed and the difference

v

in
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absorbance at 412 nm after and before adding ddtisib
solution was recorded in each (3 min.). The enzactevity
was determined using (umol/mi/3min) unit (This
experimental was repeated 3 times and the stafistiecrage
was taken)**?

2.9 : Effect the new compound (19) , (20) , (21) othe
(AChE) activity in serum :

The effect of the new compounds (19),(20),(21) were
calculated at different concentrations. A stockugoh (0.5 g/25
ml) of each compound was prepared in DMSO. Dilutvoas
made to obtain the required concentration [ (5.2X¥0 for (19)
(3.7x10° M) for (20) and (2.42x1®M) for (21)].The substrate
concentration was (0.1 M)

Measurement of enzyme activity was carried out gighre
method described in section (2.8.4), by adding [Lfram the
compound to the substrate buffer .

The inhibition percentage was calculated by conmgathe
activity with and without using the tested compouwndler the
same conditiong™*¥

The activity with inhibitor
% Inhibition = 100 | ] x100

The activity without inhibitor

2.9.1 — Type of inhibition:

Inhibition type study was done as described inisedR.8.4)
at different concentration of the substrate (0.1320M) with
fixed concentrations of the tested compounds (ltdrip[(0.005
g/25 ml) [(5.2x10") M for (19) ,(3.7x1d) M for (20) and
(2.42x10* M) for (21)]. 4

The enzyme activity was measured in present aneinabsof
inhibitor at the same conditions. Linweaver — Bunlkt was
applied to obtain: 1- Km 2-Ki, 3- Vmax 4- Vmaxi, Bype of
inhibition for the three type of inhibitor.

YA
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2.10 : Determination of Alkaline phosphatase (ALPjactivity

Colorimetric determination of alkaline phosphatasévity
was carried out according to the following reaction

Phenyl phospha

Alkaline phosphatase

pheno

pH 10

| + phosphate

The phenol liberated is measured in the presen@muio
4-antipyrine and potassium ferricyanide.The presarfcsodium
arsenate in the reagent stops the enzymatic reactio

The ALP activity was measured in serum accordinghto
method of Kind and Belfleld"****”

2.10.1:Procedure :
2.10.1.1 : Reagent

R1| Reagent No. 1 substrate Disodium phenyl 5 mmol/L
phosphate
Buffer Carbonate-bicarbonaté 50mmol/L
buffer pH 10
R2 Reagent No. 2 Phenol Equal 20
standard kind and
king U
R3 Reagent No. 3 Amino-4-antipyrine | 60 mmol/L
Blocking reagent Sodium arsenate 75 g/L
R4 Reagent No. 4 Potassium ferricynide| 150mmol/L
Color reagent

¥4



Chapter Two

Experimental

2.10.2 : Assay :

Set up the following tubes

Table (2) measurement of total ALP activity in serm

lank

Serum Sampleg  Serum blank  Standard Reagent k
R1 2ml 2ml 2ml 2ml
Incubate for 5 min at 3T
Serum 50ul - - -
R2 - - 50ul -
Mix , incubate for exactly 15 min at 32
R3 0.5ml 0.5ml 0.5ml 0.5ml
Mix well
R4 0.5ml 0.5ml 0.5ml 0.5ml
Serum - 50ul - -
Distilled - - - 50ul
water

The reagent were mixed and left for 10 min. at i
absorbance at 510 nm was measure against reagami the
color intensity is stable for 45 min.

Calculation(ALP activity )=

A serum sampleAserum blank

AStd.

X 20

The calculate value was compared to the normalerang
Normal Range : Children : 10-20 KAU / dI

Adults

: 3-13 KAUI/d

2.11 - Effect of the new compounds (19) , (20) ,1Pon the

Alkaline phosphates (ALP) activity in serum :

The effect of the new compounds (19),(20),(21) were
calculate at different concentrations. A stock sofu (0.5 g/25
ml) of each compound was prepared in DMSO. Dilutvoas
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made to obtain the required concentration [ (5.2X¥0 for (19)
(3.7x10° M) for (20) and (2.42x1®M) for (21)].

The measurement of enzyme activity was determinethé
method described in section (2.10.2), (1 ml) frorache
compound was added to the substrate buffer .

2.12 : Determination of Acid phosphatase (ACP) actity
2.12.1 : Solutions :

1- Buffer solution : Citrate buffer (5.5 mmol /LpH = 4.8

2- Substrate p — nitro phenyl phosphate (5.5 mmol/L)

3- Sodium tartrate (200 mmol/L)

4- NaOH (200mmol/L)

5- The contents of bottle 2 (substrate) were retttotes with 10
ml buffer (1) .They were stable for (5) days atte2-8°C

6- NaOH was diluted (10 ml NaOH + 90 ml distillecter)

2.12.2 : procedure of assay :

The following tubes were set up as follow :

Table (3) measurement of total ACP activity in serm

Reagent blank Sample 1 Sample 2
Substrate (2) 1.0 m 1.0ml 1.0ml
Tartrate (3) - 0.1 ml

Incubate for 5 min at 3T

Serum - 0.2 ml 0.2 ml
Incubate exactly for 30 min. at %7
Dilute NaOH 10 ml 10 ml 10 ml
Serum 20 ml - -

Mix , read the absorbance of the sample againstrehgent
blank at 405 nm .

¢)
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Calculation :
Total acid phosphate : 101X A Sample 1
Prostatic acid phosphates : 101X (A Sample 1 —i\@#a 2)

Normal value : Total acid phosphate : up to 11 u/L
Prostatic acid phasels: up to 4 u/L

2.13 - Effect of the new compounds (19) , (20) ,1(Pon the
Acid phosphates (ACP) activity in serum :

The effect of the new compounds (19),(20),(21) were
calculate at different concentrations. A stock g8ohu (0.5 g/25
ml) of each compound was prepared in DMSO. Dilutwoas
made to obtain the required concentration [ (5.2X%) for (19)
,(3.7x10° M) for (20) and (2.42x18M) for (21)].

The measurement of enzyme activity was done aauopridi
the method described in section (2.12.2), then (L from
compound was added to the substrate buffer .

¢y
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2.14 - Biological study :

In the current study five types of bacteria weretdd :
(Saphylococcus aureus), (Pseudomonas aeruginasa)
(Salmonella  typhimuriua), (Bacillus subtilus), (Escherichia
coli)., those bacteria were chosen because of thewriance in
the public healyh as pathogenic bacteria .The salsly include
(Candida) (yeast).

2.14.1 - Procedure:
Agar diffusion method was applied to the measurdnies
sensitivity of these bacteria toward the new conmglou

1- Dag was made in the center of bacterial agar dish

2- (0.1 ml) from the new compounds (19,20,21) was eaur
in the dag. The concentrations of the new compoumdse
calculated at different concentrations (0.5g/25mf) each
compound was prepared in DMSO. Dilution was madebtain
the required concentration [(5.2X1®1) for (19) , (3.7x10 M)
for (20) and (2.42x1®M) for (21)] .

3- The dishes were incubated af@7or 24 hr.

4- The inhibition zone of bacteria was measutédl.

Q > @ > make dag in
center of the

Sterile dish for the dish cultured on dish
agar medium bacteria

Inhibition zonw §v
Bacterial growt
poured (0.1 ml) from new
compounds (19,20,21)
Scheme (2) procedure of biological study

¢y
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2-15 :1n vivo study :

Three individuals of English Angora rabbits weighin
(1.80,1.92,2.1) Kg were fasted for 48 hrs. prior doug
administration with free access to drinking watéach single
rabbit forced fed 1.5g of tested drug (19,20,21); the drug
introduced by a pice of cucumber contaminated \aittested
dose. Blood samples were collected after and befweedrug
administration at different intervals of time (84,6,8,10 hr. )
the blood was left at room temperature for abodutt &a hour
then the serum was separated by centrifuging fomittutes at
3500 rpm. and stored at -ZD until analysis was performed .
The concentration of aspirin was followed at fixgdve length
at 277 nrit®

¢¢



Pyridine

v

(@]
// HCI (g) ="
\ _
CHj

Pyridine (-12°C)

HO (10) OH
CHs .
o) o 5 .
cocl o e
Pyridine
(18)
2mole 1 mole
v
H.C. O—
HsC O— 3 ><
H3C><O_ HC Mo o o]
N0 CHs __
g o CHs /'\ ___
H3C\\O e} [¢} // O \O (o] H3C/ ) g O on
O// © / cocl 4
«—
A Pyridine
1 mole
(20)

Yo

(19)



We certify that this thesis was prepared under our
supervision as a partial requirement for Ph.D.ochemistry.

Signature :
Advisor: Pro.Dr.Abdul-Jabbar Mukhlis
Date :

Signature :
Advisor: Dr.Adnan Ibrahim Abuod
Date :

Signature :
Advisor: Dr.Nazar Ahmad Naiji
Date :

In view of the available recommendations | Forwéns
thesis for debate by the Examining Committee.

Signature :

Name: Dr.Shahbaz Ahmed Maki

Head of Department of Chemistry/ College of Science
University of Al-Nahrain.



Acknowledgements

| would like to express my greatest gratitude
to my supervisors , Pro.Dr. Abdul-Jabbar Mukhlis
, Dr. Adnan lbraheim Abuod and Dr.Nazar
Ahmad Naqji for suggesting the problem and for
their  confinued infterest, advice and
encouragement.

| am particularly indebted to the Chemistry
Department, science college, AL-Nahrain
University for offering me all that was required
to facilitate the execution of this work . | must
also record my sincere thank to the head of
the department and all members of staff who
overwhelmed me with their kindness.

My special affection is extended to all my
colleagues with whom | shared our common
problems and ambitions.

Finally | would like to express my utmost
respect to my family and wife who gave me all
their love and support during my study.



To My Father, My
Mother, My Wife
& My Family & My
children

With My Love And
Respect

Firas 2005




SUMMARY

In this work new derivatives df-ascorbic acid (Vitamin C
) have been stynthezized . These derivatives haga bbtained
by the esterfication .

Selective esterfication ofC-3 and C-2 hydroxyl group
required protecting the two hydroxyl group at 5@igion by
conversion of vitamin C to 5,8-isopropylidene derivative (10)

3- (acetyl salicyloyl)-5,6 —O-isopropylidene-L-asoiz acid
(19) was synthesized by treatment of (10) with dcslicyloyl
Chloride (18) .

2,3-di(acetyl salicyloyl)-5,6 —O-isopropylidene-k&brbic
acid (20) was synthesized by treatment of (10hwio moles
of acetyl salicyloyl Chloride (18) or treatment (@9) with one
mole of acetyl salicyloyl Chloride (18).

2,3,5,6 -Tetra (acetyl salicyloyl)-5]6-ascorbic acid (21)
was synthesized by treatment of vitamin C with fowles of
acetyl salicyloyl Chloride (18)

The purity of the compounds were characterized g t
later chromatography (TLC) and infrared spectrogddiR).

The drug released study for hydrolysis of compounds
(19,20,21) was carried out using different buffer @H
(2,4,6,8,10,12) over 30 hours at different intesvaking UV
spectroscopy which showed that these compounds were
hydrophobic , but a period of 8-13h post startirg de
hydrophilic . The released aspirin was increasedhaspH is
increased and extended time

The biochemical tests revealed that the evaluated
compounds (19,20,21) showed non competitive inloibit
behavior to the activity of acetyl choline estergd#e€ChE)



enzyme while these compounds showed an activation o
alkaline phosphatase and acid phosphatase enzytnas/a

Bacterial inhibition zone revealed a positive intaby
impact .

The In vivo study was carried out by (1.5 g) oral
administration of the three compounds (19,20,21)d an
measurement of aspirin concentration in rabbitsodbl@fter
(2,3,4,6,8,10 ) hrs. showing that the highest aspir
concentration was found after 4 hrs. of adminigimt
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General notes

1- Melting points were recorded on Elctrothermal nmgjti
point apparatus .

2- Infrared spectra were recorder on Shamadzu — FOI® 8
series (KBr disk) at department of chemistry , egd of
science , Al-Nahrain university .

3- UV-spectra were recorder using Philips Pu-8720 isv/v
scanning spectrophotometer.

4- Thin layer chromatography (TLC) was performed on
aluminum plates coated with (0.25 mm) layer ofcailgel
Fos4 (fluka) , compounds were detected by iodine vapor .
all synthesized compounds were purified by silicget
column .

5- All chemicals used supplied from Merk Chemicalduki
and BDH chemicals .

6- English Angora rabbits were used as laboratory alsim

)
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(26.1)1 :Synthesis of 5,6-O-isopropylidené-ascorbic acid (10)

A saturated solution df-ascorbic acid (§HgOs) M.Wt=176
g/mol (10.00 g ,57.00mmol) in 100 ml of freshlystilled
acetone , (HCIl) gas was bubbled at room temperdture0
minutes , to this solution n-hexane (80 ml) waseaddstirred ,
and decanted . The residue was washed with acetdexane
(4:7) four times , then the solvent was removedeundduced
pressure to give (10) (11.37 gm ,92% vyield) as atewvh

crystalline residue m.p. 219-220C , IR(KBr disk) (v cmi?)
3240 (O-H) ,2995 (C-H) aliphatic 1755 (C=@gtone .

2.2 : Synthesis of O- acetyl salicyloyl Chloride (18) ‘4

To a dry powder acetyl salicylic acid (17) (19.5mmia
claisen flask was added redistilled thionyl chler{d.74 ml) and
the mixture was refluxed for 6 hours or until evao of
hydrogen chloride ceases .The reaction mixturelefaso cool,
the condenser was removed and the flask was haa&HC for
3 minutes with occasional shaking .Excess thiobrde was
removed under reduced pressure to give (18) . ulam

CyH704Cl .(4.09 g , 95.94% vyield) B.P. 1%5. IR spectra(l)

cm® ) show stretching band at 1755 for (C=0) carbaxgkid
chloride .

2.3 : Synthesis of 3-(acetyl salicyloyl)-5.6 —Oapropylidene-
L-ascorbic acid : (19)

To an ice — cooled solution (-X2) of 5,6-O-isopropelidine-
L-ascorbic acid (10) (4.21gm, 19.5 mmol ) in pyr&in was
added , drop wise , acetyl salicyloyl chloride (887 gm ,19.5
mmol).The resulting reaction mixture was kept atomo
temperature for 24 hours , and then the cold bhdtwvater (300
ml) and chloroform (400 ml) were added . The orgdayer
was separated , dried over anhydrous (MgSQiltered , and
the solvent was removed under reduced pressureace (tof

Y
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pyridine was removed under reduced pressure byapogation
with toluene (3x50 ml) ) . The remaining syrup vpasified on

a silica gel column to give (19) (6.80 gm , 86.38/#ld ) , IR

(v cmi?) ,3400-3082 (O-H), 2895 (C-H) aliphatic 1753 (C=0)
ester , 1616,1485 (C=C) aromatic , 758 (C-H) outlah .

2.4.A.:Synthesis of 2,3 - di_(acetyl salicyloyl) 5,6 — O —
iIsopropylidene —L - ascorbic acid : (20)

To a solution of 3-(acetyl salicyloyl)-5,6 —O-isopylidene
-L- ascorbic acid (19) (19.5mmol) in pyridine , wadded ,
drop-wise, acetyl salicyloyl chloride (18) (4.37 gm9.5
mmol).The resulting mixture was kept at room terapse for
24 hours , and then the cold distilled water (300 and
chloroform (400 ml) were added . The organic layeds

separated , dried over anhydrous (Mg)SOfiItered , and the
solvent was removed under reduced pressure , (fgogridine
was removed under reduced pressure by co evaporafiih
toluene (3x50 ml) ) . The remaining semi solid \wasified on a
silica gel column to give (20) (8.60 gm , 81.6 %lIgi) as semi
solid , IR (v cm®) , 2925 (C-H) aliphatic 1741 (C=0) ester ,
1608,1485 (C=C) aromatic , 756 (C-H) out of plan.

2.4.B.: Synthesis of 2,3 — di (acetyl salicyloy)5,6 — O —
isopropylidene —L - ascorbic acid : (20)

To a solution of 5,6 —O-isopropylidenk--ascorbic acid
(10) (4.21gm, 19.5 mmol ) in pyridine , was addeliop wise ,
acetyl salicyloyl chloride (18) (8.74 g ,39.0 mm®he resulting
reaction mixture was kept at room temperature #rhaurs ,
and then the cold distilled water (300 ml) and ohflorm (400
ml) were added . The organic layer was separatited over

anhydrous (MgSg) , filtered , and the solvent was removed
under reduced pressure , (trace of pyridine wasverh under

reduced pressure by co evaporation with toluen&(3xl) ) .
The remaining semi solid was purified on a silieh ¢plumn to

AR
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give (20) (8.20 gm, 81.1 % vyield ) as semi soliR ,(1) cm’)
2925 (C-H) aliphatic 1741 (C=0) ester , 1608,1485Q)
aromatic , 756 (C-H) out of plan.

2.5: Synthesis of 2,3.5,6 -Tetra (acetyl salicylpyl-ascorbic
acid : (21)

To a solution of L- ascorbic acid (8) (4.21g, 24mmol ) in
pyridine , was added , drop-wise , acetyl salicitthoride (18)
(17.0 g ,96.0 mmol).The resulting reaction mixtwas kept at
room temperature for 24 hours , and then the cslilldd water
(300 ml) and chloroform (400 ml) were added . Thigaaic

layer was separated , dried over anhydrous (M@;S@iltered :
and the solvent was removed under reduced presgueze of
pyridine was removed under reduced pressure byapogation
with toluene (3x50 ml) ) . The remaining syrup vpasified on
a silica gel column to give (21) (18.51 gm, 849%8ield ) , IR
(1) cm’) , 2858 (C-H) aliphatic 1730 (C=0) ester , 156844
(C=C) aromatic , 758 (C-H) out of plan.
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Chapter One Introduction
1.1 The Prodrugs:

In 1958 Albert initially coined the term “pro-drugnd used it to
refer to pharmacologically inactive compound tretransformed
into an active substance by either chemical or budimmeang™?

Design and synthesis of pro-drug have been usedotve
various problems associated with the use of manggr There are
several advantages that may be gained by generatimg-drug ,
such as increase absorption , alteration of patineasite of injection
if the agent is given parentally , elimination of anpleasant taste
associated with the drug ,decrease toxicity ,dsereaetabolic
inactivation , increase chemical stability , andralong or shorten
action ,whichever is desired in particular affént

Some pro-drugs relay upon chemical mechanismsdovearsion
of the pro-drug into its active form , for exampleetacillin is a pro-
drug form of ampicillin in which the amide nitrogamdo- amino
functionalities have been allowed to react withtae to give an
imidazolidinone ring system®***® _ This has the effect of
decreasing the basicity of the- amino group and reducing
protonation in the small intestine so that the ageould become
more lipophilic. In this manner , the absorptionhatacillin from
the small intestine will be increased after oramadstration and
chemical hydrolysis to regenerate ampicillin .lcls@pproach , it is
necessary to add a moiety or a promoiety to afhpievhich is in
this case acetone for being non toxic and canyeaslremoved
after performing its function

ﬁ

NH CHs; NH2 < CH,

(P‘k‘f ﬁ o (P‘k‘f ﬁ
I CHy — 22 N | CHs
O

COOH COOH

Hetacillin (1) Ampicillin (2)
7
Acetone (3) CH;— C—CHjs +
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Pro-drug agents that contain carboxylic acid or olaid
functionalities can often be prepared by conversioan ester . This
is the most commonly seen type of pro-drug , du¢htoease in
which the ester can be hydrolyzed to give the actirug .
Hydrolysis is normally accomplished by esteraseyemz which is
present in plasma and other tissues which is capafldhydrolyzing
a wide variety of ester linkage$8”

A pro drug with low water solubility behavior hasdn utilized in
the case of the antibacterial Chloramphenicol ,ctvproduces a
bitter taste when given as the parent dflig The ester moiety is
subsequently hydrolyzed in the gastrointestinaittraand the agent
is absorbed as Chloraphenicol .

OH K

Os-N O O

N ﬁ: —(CHy) 14 CHs
Chloramphenicol (- O

H,O
OH 4
/@)IN\% /CHC|2 + HO_%_(CHZ) 14 CH3
@)
O:N oHO°

Chloraphenicol (5) Palmatic acid (6)
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In another approach several hundreds analoguespafrahave
been made and tested in order to produce a comphands more
potent, longer acting with less gastric irritation

Oral administration of aspirin induces gastric tation and
sometimes bleeding because of local irritation bé tgastric
mucosal membrance by the very acidic aspirin dadic In this
approach and in order to minimize this side efiscto mask the
acid carboxyl group of aspirin reversibly via a {olmg which upon
administration , dissolves first and then hydrotyz® generate
aspirin in the solution .

The transient blocking of the acidic carboxylic gpoof aspirin by
acetal-linked derivative can result in a pro-dringittregenerates
aspirin at an acceptable rate independent®gH

The 10 — (2-acetoxy) benzoyl e~ D-2 —deoxyglucopyranose (7)
is an example of these pro-driys
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1.2:Vitamin C (L-Ascorbic Acid)

A vitamin may broadly defined as substance thassential for
the maintenance of normal metabolic function but syonthesized
in the body and therefore must be furnished fromeaagenous
source .

Vitamin can be classified into water — soluble wita and fat —
soluble vitamin , vitamin C is one of water solubi&min group?

Vitamin C is well known as L-ascorbic acid becaatés acidity
character and its effectiveness in the treatmadt@evention of
scurvy M Vitamin C was first isolated in pure form in 192§
Bezsonoff™®) | but did not recognize it as an anti scorbuticnage
until 19283 and the structure was not elucidated until 1433
and synthesized by Reichsté&ifhaving the structure shown :

HO

(O]

; o)
HO\/\Q&

HO OH
Vitamin C (L-Ascorbic Acid)
8) (
Ascorbic acid is derived from glucose via theagironic acid
pathway. The enzyme L-gluconolactone oxidase whish

responsible for the conversion of gluconolacton@goorbic acid

whic(h66i)s absent in primates; making ascorbic aeglired in the
diet™

D-Sorbitol Glucose or Sorbitol

FERMEMTATIOMN BIOLOGICAL PROCESS
1

L-Sorbose 2-Keto-L-gulonic Acid

ACETONIZATION ESTERIFICATIOMN

Diacetone-L-sorbose 2-Keto-L-qulonic Acid Methylester

OXIDATIONS

LACTOMIZATION/
HYDROLY SIS

ISOLATIOMN

Ascorbic Acid
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The active form of vitamin C is ascorbic acid ifsdlhe main
function of ascorbate is as a reducing agent ioraber of various
reactions. Vitamin C has the potential to redudedyomes a and
c of the respiratory chain as well as molecularg®xy The most
important reaction requiring ascorbate as a cofadso the
hydroxylation of proline residues in collagen. Wita C is,
therefore, required for the maintenance of norrmahective tissue
as well as for wound healing since synthesis ohegtive tissue is
the first event in wound tissue remodeling. Vitan@nis also
necessary for bone remodeling due to the preseincellagen in
the organic matrix of bones. Vitamin C is very imjpat reducing
agent for reduction F& to FE€™ as anti anemic factor,

Several other metabolic reactions require vitamina€ a
cofactor. These include the catabolism of tyrosimed the
synthesis of epinephrine from tyrosine and thelsssis of the bile
acids. It is also believed that vitamin C is invadvin the process
of steroidogenesis since the adrenal cortex camtaigh levels of
vitamin C which are depleted upon adrenocorticatrdpprmone
(ACTH) stimulation of the gland.

Deficiency in vitamin C leads to the disease nas®avy due
to the role of the vitamin in the post-translatiomaodification of
collagens. Scurvy is characterized by easily bruisien, muscle
fatigue, soft swollen gums, decreased wound healargl
hemorrhaging, osteoporosis, and anemia. VitaminsQeidily
absorbed and so the primary cause of vitamin Cigelty is poor
diet and/or an increased requirement. The primdnysiplogical
state leading to an increased requirement for wiafhis severe
stress (or trauma). This is due to a rapid depietothe adrenal
stores of the vitamin. The reason for the decraasadrenal
vitamin C levels is unclear but may be due eitloeredistribution
of the vitamin to areas that need it or an ovemfireased
utilization %"

1.2.1:Properties and chemistry :

Vitamin C occurs as a white or slightly yellow , tera— soluble
crystals (usually plates , sometime needles, mamodystem) ,it is
odorless and gradually darkens upon exposure b Wuipile stable
to air when drym) .
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Vitamin C is known as L- ascorbic acid becausetsfacidity
character , which is due to the two enolic hydrexythis hydroxyl
group on carbon -3 has the Rklue 4.1 and the hydroxyl group on
carbon -2 has the Pi1.6'Y .

One gram of L-ascorbic acid dissolves in about &ailer and in
about 30 ml alcohol , 1% aqueous solution has 4" .

Vitamin C is stable in solution only in the absend®xygen; it
IS a strong reducing agent being very easily dedyeinated to

dehydroascorbic acid (9) in the body and this readt reversible.
(17,18,19,20)

HO—, HO——
HO—— HO_|
o] o)
- o  Oxidation e .
"
HO OH o7 o]
(8) (9)

Vitamin C is derived from 2-keto-gluconic acid®”, whereas
the lactone ring of L-ascorbic acid is particuladiable, that of
oxidized product is easily opened to give 2,3-diketgluconic
acid which undergoes further rapid decompositfGh.

The effect of pH on degradation of aqueous solutdnL-
ascorbic acid is widely investigated; Rogers ana@oyeeni found
that the maximum and minimum degradation occurrear pH 4
and 5.6 respectively .

Vitamin C as an antiviral agent is in controversidlut some
scientists still argue that L-ascorbic acid is dfeative curative
behavior or preventative of “ common cold$**”?®  In recent
years there has been growing interest in the tleetapapplication
of L-ascorbic acid and it's derivatives as antieanagents®? It
has been demonstrated in cell-culture studies ltkegcorbic acid
both alone and in combination with copper ionsdkectively toxic
to melanoma cancer ceff&>%%.
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The deficiency of vitamin C may result in sever@eadses such
as scurvy, anemia and dental carri&fs’ 2%,
1-2-2: Interaction effects of vitamin C with drugs
The administration of several drug can cause diffeimpacts
upon vitamin C behavior in the biological systenf@®ws :

1-Acetaminophen @303

Oral administration of 3gms. of ascorbic acid fds hour after
an oral dose of 1 gm of acetaminophen caused pnweou
decrease in the excretion rate of acetaminophdatsuko it might
be able to use lower doses of acetaminophen teweet@qual or
superior clinical result, and reduce side effectsnf the drug by
combining with some form of vitamin C.

2-Acetyl salicylic acid ( aspirin ¥343%

Taking aspirin has been associated with increassd bf
vitamin C in urine and has been linked to deplebbritamin C .
People who take regularly should consider suppléimgiat least a
few hundred milligrams of vitamin C per day .Suchamount is
often found in a multivitamin .

3-Corticosteroids ¥

Steroidal, anti-inflammatory drugs cause increadess of
vitamin C through the urine. However high dosesvibhmin C
(equal to or greater than 500 mg per day) may thsdlood levels
of anti-inflammatory and other acidic medications.

4-Cyclophosphamidet®®2®

Individuals taking cyclophosphamide might experemgreater
efficiency of their medication with the simultansowse of vitamin
C.

5-Deferoxamine®”

Vitamin C supplementation, even at low levels (20Q per
day), has consistently enhanced the ability of detmine to let
the body to get rid of excess iron even thoughmitaC may
slightly increase iron absorption.
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6-Doxorubicin ©¥

Vitamin C could potentially inhibit the therapeutitechanism of
doxorubicin, which relies upon the cytotoxic effeftfree radical
formation.
7-Haloperido

Some evidences indicate that ascorbic acid modudapamine
transmission in the portion of the brain called #taatum and
increases the activity of haloperidol.

| (39.40,41,42,43)

8-Isoniazid “¥

In vitro, research indicates beneficial effects from vitarl
supplementation upon the formation of the free aadi
intermediates due to isoniazid and its metabolites.

9-Furosemide*”

In a research involving rats; they found that digant increases
in the diuretic and natriuretic effects of furosdewith vitamin C
could be the result of increases in the re-absmwpif furosemide at
the renal tubular receptor sites.

10-Nitroglycerin “*64748)

The co-administration of vitamin C and nitroglyecerfully
maintained the nitroglycerin-induced changes in trthostatic
blood pressure. These findings demonstrate thattarglie
supplementation with vitamin C eliminates vascutaterance
during long-term administration of nitroglycerin.

11-Oral Contraceptive %5

The use of oral contraceptives has been consigtastiociated
with decreased levels of vitamin C as a resultheifrtinterference
with the metabolism of ascorbic acid.

12-Tetracycline ©%°3°545%)

Some research indicated that tetracycline canferemwith the
activity of vitamin C, several studies have suggeéshat vitamin C
can play a valuable role through its protectiveeetff against
tetracycline-induced kidney and liver damage.

13-Warfarin 6-57:58:59.60)

A variety of cases reports have suggested a pesisitdraction
between warfarin and vitamin C in which the drugivity was
increased, while the large doses of vitamin C manirdsh the
anticoagulant activity of warfarin.
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1-2-3: Derivative of L-ascorbic acid

1: 5,6-O-cyclic acetal derivatives

All 5,6-O-cyclic acetal derivatives possess phamoécal
activity similar to L-ascorbic acid superior in stglline, stability
%?glz félsr;tioxidant effect to L-ascorbic acid and meWwn derivatives

These derivatives have been shown to exert anecagftect in
patients without causing side effet§®>®%%") they are known as
anti tumor substancé®°%’%") exhibit potent antioxidant effects,
as free radical scavengef€’ and reduce the arterial blood
pressure and heart rafé.Below are some of these derivatives

% 5,6-O-isopropylidene- L-ascorbic acid (18}

5,6-O-isopropylidene- L-ascorbic acid (10) wastfggnthesized
in 1963 by bubbling HCI gas into a solution of p@wd.-ascorbic
acid (8) in dry acetone, n-hexane added and théureistirred to
yield 85-90 % of the Isopropylidene derivative (10)

HO— H.C o—
HO__ HyC o
(e} (@]
@) /
- ° | HCI(g) ©
+HC-C-CH —
OH OH HO OH
(8) (10)

5,6-O-isopropylidene- L-ascorbic acid
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% 5,6-O-ethylidene- L-ascorbic acid (13

5,6-O-ethylidene- L-ascorbic acid (11) was firshthesized in
1963 by heating (8) on a steam bath with 1,1-dihaeg ethane in
Dioxane and §CCO,H, to yield (11) in 90 %.

HO—_
HO_
/0 IH OCH
O / F,CCOH
+CH;— C LCOA
Dioxane
H OH OCH;
L — Ascorbic Acid H3|C-|Z >< g
(8) o
v 5
HO OH
5,6 — O — Ethylidene — L — Ascorbic Acid

(11)
% 5,6-O-benzylidene- L-ascorbic acid (1%
5,6-0O-benzylidene- L-ascorbic acid (12) was pregpanel971 by
treatment of L-ascorbic acid (8) with benzaldehydw triethyl
orthoformate in dimethyl sulphoxide (DMSO) and ltrifroacetic
acid (RCCGO,H).

HO——
HO—__| P*>< ~
H Q__

o ° S Ve

@]
+ PhCHO + (EtO)CH FCCOH

DMF —_—
HO OH

HO OH

L — Ascorbic Acid
5,6 — O — Beznylidene — L — Ascorbic Acid

8) (12)
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2: 5.6-O-carbonyl- L-ascorbic acid (13"
This derivative was synthesized in 1966 by treatirgscorbic
acid (8) with carbonyl dichloride ( phosgene ) inhwdrous
Tetrahydrofuran (THF) at room temperature.

—
o o=_o__

- i s

HCI(g)
+Cl-Cc-CIl —m/m™ —
HO OH

(13)

OH OH

(8)

5.6-O-carbonyl- L-ascorbic acid

3: L-Ascorbic acid esters

L-ascorbic acid (8) has four hydroxyl groups, aldhese groups
are active for classical esterfication. Carbon-@rbyyl group , ( a
primary hydroxyl group ) is the most reactive grotip’®

Vitamin C (L-Ascorbic Acid)

AR
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Esterfication at 6-position
When one mole of L-ascorbic acid was added to amblacid
chloride in pyridine at room temperature the reactwill yield a

I 77,78
carboxylate derivative (14Y.""® o
HO— [
HO—
o O R—C o]
v o || pyridine o
+ >
R C Cl /
OH OH -
( 8 ) OH OH

(14)

Esterfication at 3-postion

The esterfication of carbon-3 hydroxyl group regsiblocking
on the two-hydroxyl groups at 5-and 6-positions.e Tiydroxyl
group at 3-position is more reactive toward estation than the
hydroxyl group at 2- position . These esters mayplgpared by
treatment of (11) with acid chloride in pyridine-ét2 ::C and the
reaction mixture is kept at room temperature oygrnio produce
(15), which upon hydrolysis in a mixture of dioxaared (1N) HCL
(2:1) gives L-ascorbic acid —3-ester (18f%

HsC O0—— HsC
HsC @) HsC @)

o O 0

/ 0 || Pyridine o)
+ RMC—Cl — ©

— 12c | _—

HO OH R—C —O OH

(11) (15)

VY
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Treatment of (11) with excess of acid chloride ymigine at
room temperature overnight will afford the fully yéeted
product (16) &

HiC o—]
o) HsC o__|
0 o 0
o | Pyridine d °
+ R—C—Cl ——— ||
HO OH R—C —2O o—ﬁ— R
(1) (o 0

1.2.4:Physical properties
The pKa value of ascorbic acid is exceedingly cesed when
esterification of the 2 and 3- positions is takéce!’".

The tri acylated L-ascorbic acid at 2,3,6-positisiore stable
than L-ascorbic acid. Esterification with palmitoghloride at 6-
position did not prevent the hydrolysis of molegutgther in
solution or in emulsion, only the special prepamatof products
with high viscoelastic properties was able to reddiee typical
behavior of these compound conversely, esteriboatat 2,3-
position protected the molecule from break-up te #mnediol
system, these esters are very stable derivativeésasicorbic acid

?nd rr;ay be easily used in various types of cosnmatclucts.
81,82,83

Palmatic acid esters of L-ascorbic acid are shgktluble in
water and in vegetable oils. Long-chain fatty aesters of L-
ascorbic acid are more soluble and suitable ferwigh lipids than
L-ascorbic acid” These lipophilic antioxidants incorporated into
cellular membranes are effective protectors ageyainat lipid
peroxide-induced endothelial injul§f”

\Y
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1.2.5: Metabolism , Doses ,and Toxicit{?? :

Ascorbic acid is readily absorbed and meiabdl. However ,
after oral administration of large quantities ,yosmall amount are
excreted in the urine while there is a steady ms¢he level of
ascorbic acid in blood serum . If the oral ingesti® continued for
a sufficient period , the serum concentration rigea maximum ,
after which a rapid urinary execretion of a larget of the ingested

ascorbic acid occurs
a- Doses

The minimum daily requirement of ascorbic acid idults is
between 10-30 mg daily , the normal blood-levehged.4 to 1.5
mg% . it is estimated that the daily dietary intékbetween 30-100

mg .
b-Toxicity

LD50 (oral): in mice and rats is 5 mg/Kg

1-1-4: Biological activity of L-ascorbic acid dermvatives

Some of L-ascorbic acid derivatives with their bmkal
activities are shown in table (1).

Table (1): shows some of L-ascorbic acid derivatigeand

their biological effects.

L-ascorbic acid derivativesBiological effects Ref.
2-O-poly phosphate L- 1. Asavitamin C source| 85,86
ascorbic acid
2-O-Sulfate- L-ascorbic | 1-As a vitamin C source. 87,88, 89
acid 2-Antiascorbutic agent. ,90,91
2-O-phosphate-L-ascorbic 1- as a vitamin C source . |88,92,93,94
acid 2- Antiascorbutic agent .
91
3- Stamulation of collagen 95,96,97,98
synthesis .

V¢
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4- Increase in activity of
alkaline Phosphatase in
human osteoblast cell line .

99

(2 or6)-O- stearoyl-L-
ascorbic acid

1-Lipophilic antioxidant
agent it has protective effe
on lipid peroxide-induce
endothelial injury.
2-Increased the antioxida
activity of alpha-tocopherol.
3-Antineoplastic agent.
4-Inhibition of human gliom:
cell proliferation and
glutathione-s-transferase
enzyme.

84
ct
o

nt
100

;101

(2 or 6)-O-palmitoy- L-
ascorbic acid

1-Antioxidant effect on
stability of novel ditherang
ointment.

radical scavenger.

3-Lipophilic antioxidant
agent it has protective effe
on lipid peroxide-induce
endothelial injury.

4-Antimutagen with

2-Antioxidant agent and free

1105

membrane action. 107
5-Anti skin tumor. 108
6-Antineoplastic agent. 101
7-Inhibition of human inomalO4’105
cell proliferation and
glutathione-s-transferase.
8-Can be used as a retainingg
substance for cosmetic oils.
6-O-phosphate- L-ascorbjc 1- Antioxidant agent. 110

\o

102,103,104
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acid

2,6-O-di palmitoyl- L- 1- Lipophilic antioxidant 84
ascorbic acid agent which has protective
effect on lipid peroxide
induced endothelial injury.

1-3: Analgesic Agents

An analgesic agent may be defined as a drug bigngimout
insensibility to pain without loss of consciousnéss Tainter has

(ciil\ﬂded the history of analgesic drugs into 4 mags following:

1- The period of discovery and the use of naturallguocng
plant drug.

2- Isolation of pure plant principles, e.g. alkaloiitem the
natural sources and their identification with aeslg action.

3- Development of organic chemistry and the first teghic
analgesics.

4- Development of modern pharmacologic techniquekimgait
possible to undertake a synthematic testing of aealgesic.

In the third eras, the first synthetic analgesissduin medicine
were the salicylates, these originally were foundthe nature
( methyl salicylate , salicin ) and then they wsgmthesized by
chemists”

1-3-1: Nonsteroidal anti-inflammatory antipyretic analgesics

anti-inflammatory , analgesics and antipyretic drugre
heterogenous group of compounds, often chemicatiyelated
(although most of them are organic acid ) whichamntheless share
certain therapeutic action and side effe'¢ts)

These drugs inhibit the enzyme cyclooxygenase, hvhic
catalyzes the synthesis of cyclic endoperoxideschwis important
in the formation of prostaglandirs*®

V1
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1-3-2 : Salicylic acid derivatives (the salicylatgs

Salicylic acid (orthohydroxy benzoic acid) is hightritating
agent that can be used only externally, and thexef@rious
derivatives of this acid have been synthesizedsimtemic use.
These comprise two large classes, namely, estesalimlylic acid
obtained by substitution in the carboxyl group, aaticylate esters
of organic acids in which the carboxyl group ofisdic acid is
retained and substitution is made in the OH grdop,example
aspirin is an ester of acetic acid.

Substitution on the carboxyl or hydroxyl groupsvesronly to
change the potency or toxicity of the compounde,dhitho position
of the OH is an important feature for the actiorthaf salicylaté®,
the salicylates are readily absorbed from the stbnaad the small
intestine , being quite dependent on the pH of riexdia , the
absorption is considerably slower as the pH risesr¢ alkaline) ,
due to the acidic nature of these compounds anaé¢hessary for
the presence of undissociated molecule for absorghrough the
lipodal membrane of the stomach and the intestine .

Aspirin (17) or O-acetyl salicylic acid was firstgpared in
1853 by Gerhard but remained obscure until Felixffidann
discovered pharmacological activates in 1899 , as wested and
introduced to medicine by Dreser who named it a&sgiy taking
the “a” from acetyl and adding it t6éspirin” an old name for
salicylic or spiric acid derived form its naturabusce of spirea
plant® .

Aspirin occurs as white crystals or as a white tafjise powder
, it is slightly soluble in water (1:300) , alcohd!:5) , chloroform
(1:17) and ether (1:15) , it is stable in dry &wt in the presence of
moisture , it slowly hydrolyzes to acetic acid aadicylic acid™ .
CHj,

/k
o) o) 0

OH

(17)

\V
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Aspirin , a weak acid with pK(3.5) , is rapidly and completely
absorbed from the upper gastrointestinal tracttdfaaffecting the
absorption of aspirin including dosage , intragagiH , and the
rate of gastric emptying*®.

One of the best known aromatic acetates is acétytba acid, or
aspirin, which is prepared by the esterificatiorthef phenolic
hydroxyl group of salicylic acid.

COOH COOH
OH (CH,C0),0 OCOCH,
H.FO,
Salicylic acid
o-hydroxybenzoic acid m:etylsa]myhc acid

c-acetoxybenzoic acid

Aspirin possesses a number of properties that nidke most
often recommended drug. It is an analgesic, effeat pain relief,
It is also an anti-inflammatory agent, providingreo relief from
the swelling associated with arthritis and minquies. Aspirin is
also an antipyretic compound, which means it reglideger. Each
year, more than 40 million pounds of aspirin isdueed in the
united states alone, that translates to about 80i@ts per year for
every man, woman and child. However, it is not ma@ocuous as
drug as one might imagine from its widespread useé @eady
availability. Repeated use may cause gastrointddbieeding, and
large doses can provoke a host of reactions inetudiomiting,
diarrhea, vertigo and hallucinations. The averaggeds 0.3} g;
single doses of 10-30 g can be fath?.

The key compound in the synthesis of aspirin, gidiacid, is
prepared from phenol by a process discovered o@@rykars ago
by the German chemist Hermann Kolbe. In thalbe synthesis
(also known as th&olbe-Schmitt reaction) sodium phenoxide is
heated with C® under pressure and the reaction mixture is
subsequently acidified to yield salicylic atitf’

YA
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ONa DOH OH
Co, H*
—_— —_—
125°C, 100 atm C0,Na CO.H

sodm phenomde sodium salicylate Salicylic acid (79%)

The Kolbe Synthesis

1-3-3 : Drug Interactions and Dosage

1-Gastrointestinal reactions

Doses of 1,000 mg per day of aspirin caused gaststinal
symptoms and bleeding that, in some cases, werdcally
significant. In the largest postinfarction studyhet Aspirin
Myocardial Infarction Study (AMIS) with 4,500 pee@pl the
percentage of incidences of gastrointestinal symptdor the
aspirin (1,000 mg of a standard, solid-tablet fdatian) and
placebo-treated subjects, respectively, were stbnpain (14.5%,
4.4%), heartburn (11.9%, 4.8%), nausea and/or wognif7.6%,
2.1%), hospitalization for Gl disorder (4.9%, 3.5%3pirin-treated
patients had increased rates of gross gastroimééshleeding.
Symptoms and signs of gastrointestinal irritatiorerev not
significantly increased in subjects treated fortabe angina with
buffered aspirin irolution.

2-Cardiovascular and Biochemicals

The dosage of 1,000 mg per day of aspirin wascassal with
small increases in systolic blood pressure (BPg¢r@ye 1.5 to 2.1
mm) and diastolic BP (0.5 to 0.6 mm), dependingrupdether
maximal or last available readings were used. Bloah, nitrogen
and uric acid levels were also increased but by tean 1.0 mg
percent. Subjects with marked hypertension or remalfficiency
had been excluded from the trial so that the dihimportance of
these observations for such subjects or for anjestgotreated over
more prolonged periods is not known. It is recomadeeh that
patients placed on long-term aspirin treatmentnetedoses of 300
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mg per day, be seen at regular intervals to asdesyges in these
measurements.

3-In Transient Ischemic Attacks:

At dosages of 1,000 milligrams or higher of aspiper day,
cause gastrointestinal side effects include stonpech, heartburn,
nausea and/or vomiting, as well as increased rafegross
gastrointestinal bleeding in some patients.

4-Uricosuric Agents

Aspirin may decrease the effects of probenecudfinpyrazone,
and phenylbutazone.

5-Alcohol:

Has a synergistic effect with aspirin in causiagtgointestinal
bleeding.

6-Corticosteroids:

Concomitant administration with aspirin may in@eahe risk of
gastrointestinal ulceration and may reduce seruitysate levels.

7-Pyrazolone Derivatives (phenylbutazone, oxyphentazone,
and possibly dipyrone):

Concomitant administration with aspirin may increése risk of
gastrointestinal ulceration.

8-Nonsteroidal Antiinflammatory Agents:

Aspirin is contraindicated in patients who aypdrsensitive to
nonsteroidal antiinflammatory agents.

9-Urinary Alkalinizers:

Decrease aspirin effectiveness by increasing tieeafasalicylate
renal excretion.
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10-Phenobarbital:

Decreases aspirin effectiveness by enzyme induction

11-Phenytoin:

Serum phenytoin levels may be increased by aspirin.

12-Propranolol:

May decrease aspirin's anti-inflammatory actiorcbgnpeting for
the same receptors. Enteric Coated Aspirin shooiddbe given
concurrently with antacids, since an increase enpH of the
stomach may effect the enteric coating of the tab&

13-ACE inhibitors: The effects of ACE inhibitors may be blunted
by aspirin administration, particularly at highersdges.

- Buspirone increases aspirin's freerdtitro. "

- Carbonic anhydrase inhibitors and corticosteyolthve been
associated with alteration in salicylate serum eotr@tions.

- Heparin and even at low molecular weight hegann the
Concurrent use may increase the risk of bleedthy.

- Methotrexate serum levels may be increased; densi
discontinuing aspirin 2-3 days before high-dose hokeexate
treatment or avoid concurrent use.

- Probenecid effects may be antagonized by asfith.

- Sulfonylureas: The effects of older sulfonyluresgents
(tolazamide, tolbutamide) may be potentiated dudisplacement
from plasma proteins. This effect does not appede clinically
significant for newer sulfonylurea agents (glyberidglipizide,
glimepiride).*™©
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1-3-4 : Metabolism , Dosage and Toxicity?>:

Metabolism

Aspirin appears to be absorbed intact from thergadéstinal
tract and persists in the blood for a short timé¢hiem unhydrolysed
form; 10 minutes after ingestion 50% of the blood — salicylate is in
the acetylated formafter 20 minutes this dropped to 30% .

Normal therapeutic blood-level do notceed 5% ; a dosage of

4 to 8 g daily will give a serum salicylate levélld8 to20 mg% but
the high doses given in the treatment of rheumadoidritis may
give rise to level 25 mg% . A single dose of 12 gynproduce a
level of 35 mg % together with symptom of acutespaing within
few hours .The rate of excretion of aspirin vanath pH of the
urine and increased as the pH rises . One and hHwalf after
ingestion 1.5 % of the dose may be found unchamgede urine
.The reminder is hydrolyzed to salicylic acid whih excreted
partly unchanged , partly as glucuronide conjugates

Doses

Usually up to 1 g in acute rheumatism, up to 8 g daily

Toxicity

The estimated lethal dose (LD50) in man is in @rege of 5 to
15 g .A serum salicylate level above 30% is usumticative of
poisoning by aspirin . An important toxic effect isin may occur
even with small doses is irritation of the gastnacosa leading to
gastro-duodenal bleeding . The oral LD 50 of aspitias 1.2
mg/Kg for mice and rats. In a case study it wasifeal out that a 59
year old man estimated that within 15 days he a&drt 227 g of
aspirin; one examination on the™8ay ,the serum salicylate level
was 61 %(121,122)
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1-3-5 : Reference Range :

Timing of serum samples: Peak levels usually o@coours
after ingestion. Salicylate serum concentrationrsetating with the
pharmacological actions and adverse was effecesrobd. The
serum salicylate concentration (ug/ml) and theesponding
clinical correlations are as follo

Serum Salicylate: Clinical Correlations

Serum
Sallcylat_e Desired Effects |Adverse Effects/Intoxication
Concentration
(Lg/mL)

Antiplatelet 5 iniolerance and bleeding
~100 ANUPYTesIS |y hersensitivity, hemostatic
Analgesia  |qafects

150-300 Anti-inflammatory| Mild salicylism
Nausea/vomiting,
hyperventilation, salicylism,

250-400 Treatme_nt of flushing, sweating, thirst,

rheumatic fever :
headache, diarrhea, and
tachycardia
Respiratory alkalosis,
hemorrhage, excitement,
confusion, asterixis,
~400-500 pulmonary edema,

convulsions, tetany, metabo
acidosis, fever, coma,
cardiovascular collapse, ren
and respiratory failure

al

1-4 : Enzymes as tools in clinical diagnosis :
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Human serum contains a number of enzymes that ratedthe
majority of chemical changes in the body. The vamain their
levels were suggested to be a great value in thieal diagnosis .

Diagnosis from changes in serum level is possibly d any
change specifically and sensitivity reflects damage particular
organ . Because the presence of these enzymeseirsdium
indicates that tissue or cellular damage has odcgsulting in the
release of intracellular components into the bl868. Moreover
the method used in estimation of enzyme serumsgat&|f , must
be specific and sensitive . Measurements , of sesnayme have
been shown to be a great value in diagnosis of elefelisease$?>
for example the amylase enzyme has been increaseed
pancareatitis disease, while the peptidase has bweeased in
serum in shock state fever , tarmac injury and hgtiocanemi&>®

The typical "liver enzymes" measured are AST (aspar
aminotransferase), AST (also referred to as serumamate-
oxaloacetate aminotransferase, s-GOT) and ALT (amin
transferases: alanine transaminase, (sometimésesgtred to as
serum glutamate-pyruvate aminotransferase, s-GFADT is
particulary diagnostic of liver involvement as tkiszyme is found
predominantly in hepatocytes. When assaying foh b&itT and
AST the ratio of the level of these two enzymes edsD be
diagnostic. Normally in liver disease or damage thanot of viral
origin the ratio of ALT/AST is less than 1. Howeyavith viral
hepatitis the ALT/AST ratio will be greater thanMeasurement of
AST is useful not only for liver involvement butsal for heart
disease or damadg”.

The measurement of LDH (lactate dehydrogenase)speaally
diagnostic for myocardial infarction because tmgyme exists in 5
closely related, but slightly different forms (isozes). The 5 types
and their normal distribution and levels in nonedise/injury are
listed below*?®

LDH 1 - Found in heart and red-blood cells as Hrege 17% - 27%
of the total normal serum.

LDH 2 - Found in heart and red-blood cells as Hrege 27% - 37%
of the total normal serum.

LDH 3 - Found in a variety of organs and is 18%6%x20f the total
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normal serum .

LDH 4 - Found in a variety of organs as the ranie-38% of the
total normal serum .

LDH 5 - Found in liver and skeletal muscle as tege 0% - 5% of
total the normal serum .

Especially diagnostic is a comparison of the LDHEIA-2
ratio. Normally, this ration is less than 1, a msad of this ratio is
referred to as a "flipped LDH.". Following an acute/ocardial
infarction the flipped LDH ratio will appear in 124 hours and is
definitely present by 48 hours in over 80% of pase It is
important to know the fact that persons sufferihgst pain due to
angina only will not likely to have altered LDH leig 2%,

Creatine kinase, CK (also called creatine phosptadda, CPK);
is found primarily in heart and skeletal musclenasdl as the brain.
Therefore, measurement of serum CPK levels is @ gl@gnostic
for injury to these tissue&??

1-4-1 : Alkaline Phosphatase (ALP) and acid phosphase
(ACP):

Great interest has been focused on ALP orthopheo&gpho
monoester phosphohydrolase (Ec.3.1.3.1) and acwmbpblfatase
(Ec.3.1.3.2) which is a group of enzymes that Igats the
hydrolysis of some of organic ester at an alkadind acid pH ,with
the liberation of inorganic phosphate and an orgeadical™®® .

The activity of ALP and ACP has been elevated enlibne and
liver diseases such as pagetlisease ,rickets , ostemalacia ,
carcinoma with osteoblastic metastases and malighiseasé™? .

Phosphatase enzymes transfer a phosphate nbfety® from
one group to another forming an alcohol and a sgkgimosphate
compound .

P
R--O--P--0 + R--OH ——> R-O--P--O + R--OH

OH OH

0
|
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When water is the phosphate acceptor , inorganisnate is
formed :

0 0
| |

R---O---P---O + H---OH &=—— H---O---P---Or R---OH

OH OH

This may indicate that two hydroxyl groups on thwgphate
radical are needed for activity of ALP.

It is found that the ions (MgMn*%,Cao"™) work as activators of
ALP and ACP, therefore any substance such as ED®Aswvto
eliminate these ions from the reaction will inhithe enzyme and
block the reactioff** .

There are many functions for these enzymes , bbwsghatase
participates in ossification process by precipoati calcium
phosphate forming large quantities of inorganic gpihate (pi) ,or
the enzyme helps in the process of the crystal tirdoy removing
the diphosphate (ppi) which is considered -crysgabwth
inhibitor “3> | Therefore any change of calcium precipitation
velocity will cause a change in enzyme activitythie serum , this
can be observe in the pageatisease in normal childrérii®**"Also
this enzyme plays an important role in the process

absorption,transfer of nutrients through epitheti@mbrane!!¢13%)

1-4-2 :Acetyl Choline esterase (AChE) :

Cholinesterase is one of many important enzymeslateéor
the proper functioning of the nervous systems ahds, other
vertebrates, and insects. Certain chemical clagfgessticides, such
as organophosphates (OPs) and carbamates (CMs) agaikst
undesirable bugs by interfering with, or 'inhibgircholinesterase.
While the effects of cholinesterase inhibiting prot$ are intended
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for insect pests, these chemicals can also be mpmisy or toxic, to
humans in some situations.Human exposure to clutérese
inhibiting chemicals can result from inhalationg@stion, or eye or
skin contact during the manufacture, mixing, or lagagions of

these pesticidds®”.

Electrical switching centers, called 'synapses' #&vend
throughout the nervous systems of humans, otheelwates, and
insects. Muscles, glands, and nerve fibers callelirbns' are
stimulated or inhibited by the constant firing afrels across these
synapses. Stimulating signals are usually carrigdabchemical
called 'acetylcholine'. Stimulating signals arecdiginued by a
specific type of cholinesterase enzyme, acetyldesterase, which
breaks down the acetylcholine. These important atedmeactions
are usually going on all the time at a very fasterawith
acetylcholine causing stimulation and acetylchaiasmse ending
the signal. If cholinesterase-affecting insectisidee presentin the
synapses, however, this situation is thrown outballance. The
presence of cholinesterase inhibiting chemicalsvents the
breakdown of acetylcholine. Acetylcholine can theuild up,
causing a "jJam" in the nervous system. Thus, whepeeson
receives to great an exposure to cholinesterasabitiniy
compounds, the body is unable to break down thiylabeliné™>®.

Let us look at a typical synapse in the body's osvsystem,
in which a muscle is being directed by a nerve toven An
electrical signal, or nerve impulse, is conductgdaletylcholine
across the junction between the nerve and the efda synapse)
stimulating the muscle to move. Normally, after thgpropriate
response is accomplished, cholinesterase is releakeh breaks
down the acetylcholine terminating the stimulatmithe muscle.
The enzyme acetylcholine esterase accomplishe®yhthiemically
breaking the compound into other compounds and vemahem
from the nerve junction. If acetyl cholinesterase unable to
breakdown or remove acetylcholine, the muscle camticue to
move uncontrollably.

Electrical impulses can fire away continuously ssléhe number
of messages being sent through the synapse igdirbi the action
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of cholinesterase. Repeated and unchecked firingelettrical
signals can cause uncontrolled, rapid twitchingsome muscles,
paralyzed breathing, convulsions, and in extrensegadeath. This
is summarized beloW*®.

Exposure to:

carbamates
organophosphates
chlorinated derivatives of nicotine

May result in:

build-up of acetylcholine

cholinesterase inhibition

constant firing of electrical messages

potential symptoms of:. twitching, trembling, paizdyg
breathing, convulsions, and in extreme cases, death

1.4.3:Type of cholinesterase :

Humans have three types of cholinesterase: reddbbml
(RBC) cholinesterase, calledtrue cholinesterase;" plasma
cholinesterase, called'pseudo cholinesterase;" and brain
cholinesterase Red blood cell cholinesterase is the same enzyme
that is found in the nervous system, while plasimalicesterase is
made in the liver.

When a cholinesterase blood test is taken, two sty
cholinesterase can be detected. Physicians findsnpla
cholinesterase readings helpful for detecting tmdyeacute effects
of organophosphate poisoning, while red blood oedldings are
useful in evaluating long-term, or chronic, exp@&sur

The cholinesterase test is a blood test used teunedhe effect of
exposure to certain or cholinesterase-affectedctitsges. Both
plasma (or serum) and red blood cell (RBC) choterese should
be tested. These two tests have different meanmgs the
combined report is needed by the physician for anptete
understanding of the individual's particular chesterase situation.
Laboratory methods for cholinesterase testing difeeatly, and
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results obtained by one method cannot be easilypacad with

results obtained by another. Sometimes there ® @sisiderable
variation in test results between laboratories gisie same testing
method. Whenever possible, cholinesterase mongofor an

individual should be performed in the same labayataising a

consistent testing meth&§®,
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The aim of the study:

Synthesis of 3-(acetyl salicyloyl)-5,6 -O-
iIsopropylidend--ascorbic acid : (19)

Synthesis of 2,3-di(acetyl salicyloyl)-5,6 -O-
iIsopropylidene:--ascorbic acid (20)

Synthesis of 2,3,5,6-Tetra(acetyl salicylol})-
ascorbic acid : (21)

Drug released study : Hydrolysis of the compounds
(19, 20, 21) in different pH (2, 4, 6, 8, 10, 12).

Effect of compounds (19, 20, 21) on acetyl choline
esterase (AChE) activity.

Effect of compounds (19, 20, 21) on Alkaline
phosphatase (ALP) activity.

Effect of compounds (19, 20, 21) on Acid
phosphatase (ACP) activity.

Effect of compounds (19, 20, 21) on different tyde
bacteria.

In vivo study (lab. Animal system).
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Figure (26) Concentration of aspirin released of compounds (19) in pH (2, 4,6, 8,10,12)
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Recommended Future Studies:

1. More kinetic studies should be conducted in thati@h to
the rate of hydrolysis of the compounds in blood asth
specific colors enzyme .

2. Toxicity studies should carried out intensivel\s ,a@ute
and chronic exposure .

3. Testing the effect of these compounds on cancer cel

4. Testing the effect of these compounds on cycloongge
activity.
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Chapter three Resultsand Discussion

Results and Discussion

3.1: Synthesis of 5,6-O-isopropylidené-ascorbic acid (10)

L-ascorbic acid molecule has four hydroxyl groups] all
these groups are active for classical esterifioatamd other
reactions . Synthesis of L-ascorbic acid derivatiaé 2 and 3-
position need first conversion of L-ascorbic aamoiits 5,6-
iIsopropyliden derivative (10) because carbon - @byl group

(a primary hydroxyl group ) is the most reactiveug!’""®

The acetal is stable toward alkaline conditions Ibuis
readily hydrolyzed by dilute acid®**® hence it is very useful
as blocking agent , and was used in this work twegt the
hydroxyl group aiC- 5 andC- 6 leaving the hydroxyl group at
C — 2 and C-3 free for the required chemical modification .
Accordingly , 5,6-O-isopropyldenie-ascorbic acid (10) was
prepared from the reaction bfascorbic acid (8)[IR Fig 1] with
acetone in acidic media , according to the liteat .The IR
spectrum of (10) show stretching band at : 3240 &wn (O-H),
2995 cni for (C-H aliphatic) (acetal linkage ) , 1755 ¢rfor
(C=0) lactone . [Fig. 2].

HO— HsC o—
HO— HzC >< O _|
O O
/ o IO /
I HCI(qg)
+HC-C—-CH —
OH OH HO OH
(8) (10)
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Chapter three Resultsand Discussion

3.2 : Synthesis of the acetyl salicyloyl chlorid€el8) :

The salicyloyl chloride (18) was prepared by reactof
thionyl chloride with o-acetyl salicylic acid (17)

CHg CHs

(0] o (0] O O

Cocl
o+ + SOCh - . Hel

(17) (18)

The IR spectrum of o-acetyl salicylic acid (17) wied
stretching bands at 3150 ¢nfior (O-H) , and 1757 cihfor
(C=0) of the carboxylic acid [Fig.3].

The IR spectrum for acetyl salicyloyl chloride (1$3)owed
the stretching bands at 1755 trfor (C=0) carboxylic acid
chloride and 883 cihfor (C-Cl) , and disappearance of the
stretching bands for (O-H) carboxylic acid .[Fig. 4

¢
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3.3:Synthesis of 3-(acetyl salicyloyl)-5,6 —O-isoppylidene-
L-ascorbic acid : (19)

The acidic character of aspirin is the reason tmmach and
small intestine irritatiot” . If the carboxyl hydrogen atom is
replaced and converted to a pro-drug, this pro-anay gave
synergetic effect when it is hydrolysis in vivo itAmin C was
chosen for this purpose because it is medicallywkndo be
"virtually non toxic "".

The reaction of (10) with acetyl salicyloyl chlogid18) in
pyridine at (-12 C) for 24 hours gave 3-(acetyl salicyloyl)-5,6 —
O-isopropylidend:--ascorbic acid (19as syrup86.38 % vyield,
the IR spectrum of (19) showed stretching band9-3082 (O-
H), 2895 (C-H) aliphatic 1753 (C=0) ester , 161834C=C)
aromatic , 758 (C-H) out of plan . [Fig.5] .

HsC O—
H3c><o_ o (6] (0]
—0 cocl
— + Pyridine
HO OoH -12°C l
10 18
HC_ O—
<

o—1 o 5
—
HaC /L 7\
3 o) OH
o)

=

O

19
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3.4:Synthesis _of  2,3-di(acetyl _ salicyloyD-5,6  —O-
iIsopropylidened -ascorbic acid : (20)

Treatment of (19) with acetyl salicyloyl chloridd8) in
pyridine at room temperature for 24 hours gaved,@cetyl
salicyloyl)-5,6 —O-isopropylidenk-ascorbic acid (20) as semi
solid in 81.63% yield (Reaction of 2 mole from (148jh 1 mole
of 10 gave the same results ) .

Hence the C-2 and C-3 hydroxyl groups of vitamim&ve
been substituted with acetyl salicyloyl group. Tdtaucture of
(20) was characterized the IR spectrum which shastrediching
bands at 2925 (C-H) aliphatic 1741 (C=0) ester Q816485
(C=C) aromatic , 756 (C-H) out of plan [Fig. 6]

HyC_ O—

H3C><

© o

(0] OH O (0]
O/>—\o o cocl
19 T Pyridine

18
Hc O
Ny
(0] %O
. o CHj3
20 >\ : o /<\
O/ 3 —©
H3C><O— /Ti A
H3C o—— o (o] (@]
—0 cocl
— +
HO OH Pyridine

10 18
2 mole
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3.5 : Synthesis of 2,3,5,6 -tetra (acetyl salicyldyl-ascorbic
acid : (21)

The reaction of (8) with 4 mole acetyl salicyloyilaride
(18) in pyridine for 24 hours gave 2,3,5,6-tetrafst
salicyloyl)L-ascorbic acid (21) as syrup 86.38 % yield the IR
spectrum of (21) showed stretching bands at 2328H)
aliphatic 1741 (C=0) ester , 1608,1485 (C=C) aramaf/56
(C-H) out of plan [Fig.7] .

CH,
HO 0 0
B o o
HO _—— cocl
- +
HO OH
8 18
4 mole
\ 4
0
)X\CH
o 3
0
o z o
o) =0
CHs
\ — (@]
0
5 9] o) 0
OY O
o)
CHj
o)
P
o)
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3.6: ldentification of compounds (19),(20),(21) bYLC:

The qualitative determination of compounds (19),2Q)
was carried out using silica gel as stationary asehfor TLC
while the mobile phase consist of a mixture of logdrbon
carriers (toluene, chloroform dioxane or benzened @olar
organic modifiers (acetone, butanol, ethanol otia@eid). The
advantages in screening the sample by TLC priddR&LC are
the determination the contaminants that may abgorkihe
stationary phase in the HPLC column, and determainaof
solvent conditions necessary for a successful a&par of
compounds (19),(20),(21). The TLC plates were dmyad
using UV lamp.

Table (2) physical properties for derivatives

Comp.| Formula | Physical state R Yield%
No.
8 CsHsO6 White crystals 0
10 GHgO4 White crystals 0.02 92%
17 GHgO4 White crystals 0.183
19 CieH1609 Brown crystal 0.056 86.3%
20 G7H2401; Semi solid 0.718 81.6%
21 CioH304¢ | Brown crystal 0.934 84.38%

Mobile phase is (Benzen : ether) (8:2)




SUMMARY

In this work new derivatives df-ascorbic acid (Vitamin C
) have been stynthezized . These derivatives haga bbtained
by the esterfication .

Selective esterfication ofC-3 and C-2 hydroxyl group
required protecting the two hydroxyl group at 5¢&ition by
conversion of vitamin C to 5,8-isopropylidene derivative (10)

3- (acetyl salicyloyl)-5,6 —O-isopropylidene-L-asoiz acid
(19) was synthesized by treatment of (10) with dcsdlicyloyl
Chloride (18) .

2,3-di(acetyl salicyloyl)-5,6 —O-isopropylidene-keorbic
acid (20) was synthesized by treatment of (10hwio moles
of acetyl salicyloyl Chloride (18) or treatment (@) with one
mole of acetyl salicyloyl Chloride (18).

2,3,5,6 -Tetra (acetyl salicyloyl)-5)6-ascorbic acid (21)
was synthesized by treatment of vitamin C with fowles of
acetyl salicyloyl Chloride (18)

The purity of the compounds were characterized oy t
later chromatography (TLC) and infrared spectrogddiR).

The drug released study for hydrolysis of compounds
(19,20,21) was carried out using different buffer @H
(2,4,6,8,10,12) over 30 hours at different intesvaking UV
spectroscopy which showed that these compounds were
hydrophobic , but a period of 8-13h post startimg de
hydrophilic . The released aspirin was increasedhaspH is
increased and extended time

The biochemical tests revealed that the evaluated
compounds (19,20,21) showed non competitive inloibit
behavior to the activity of acetyl choline estergd#e¢ChE)



enzyme while these compounds showed an activation o
alkaline phosphatase and acid phosphatase enzytnas/a

Bacterial inhibition zone revealed a positive intaby
impact .

The In vivo study was carried out by (1.5 g) oral
administration of the three compounds (19,20,21)d an
measurement of aspirin concentration in rabbitsodbl@fter
(2,3,4,6,8,10 ) hrs. showing that the highest aspir
concentration was found after 4 hrs. of adminigimt
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