Discussion

PART (1)
Synthesis of some new heterocyclic compounds from
palmitic acid

Varied biological activities have been attributed to 2-substituted-3,1-

11821 55 well as the corresponding quinazoline derivatives

[183] [184]

benzoxazin-4-ones

were found to posses antipyretic , antiinflammatory , antimitotic,
anticancer activity !'*) and also have a good storage stability in detergents
(8] This leds us to synthesis a new series of 4H-3,1-benzoxazin-4-one and
corresponding quinazolinone derivatives (2-20) of pharmaceutical and

industrial applications as the scheme 1,2.

This also encouraged us to the synthesis a novel group of nonionic
surface active agents containing this nucleus from long chain fatty acid
(palmitic acid). Some of the synthesized compounds which have active
hydrogen atom were subjected to react with propylene oxide by different
moles (n = 5, 10 and 15) to produce a novel group of nonionic compounds
(21a-c-38a-c) having a double function as antimicrobial and surface active
agents which can be serve in the manufacture of drugs, cosmetics, pesticides
or can be use as antibacterial and/or antifungal agents. The antimicrobial
activity, the physical properties as surface and interfacial tension, cloud point,
foaming height, wetting time and emulsification power were determined. The

biodegradability was also screened.
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Reagents: i) CH;COONH,; ii) CICOCH,Cl iii) NH,NHy; iv) CH;COCL;  v)
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| Synthesis of some new heterocyclic compounds from palmitic acid

1. Synthesis of 3,1-benzoxazinone derivative (2) by the reaction of

palmitoyl chloride (1) with anthranilic acid
The starting compound 2-pentadecyl-4H-3,1-benzoxazin-4-one 2 was

prepared from the reaction of palmitoyl chloride 1 with anthranilic acid in

boiling pyridine.
COOH
NH
0 2 pyridine -~ "0
CHS(CHZ)M—“—CI + - > L
N R
1 2

R = CH,(CH,),,

IR spectrum of (2) shows the following bands in cm™, band’s at 1644
and 1763 for vC=N, vC=0 and 3005, 2920, 2850 for vCH of aromatic and
aliphatic of alkyl chain beside the characteristic band of the linear structure of
the compound at 2342, 2359 and characteristic band for aromatic vC=C at
1606 and 1580 cm™ (cf. fig. 1).

'HNMR spectrum of (2) shows signals at § 0.9 (t, 3H, terminal CH;), 8
1.2-1.6 (m, 28H, CH, of alkyl chain), & 6.7-8.3 (m, 4H, ArH). (¢f- fig. 23).

Mass spectrum of (2) shows molecular ion peak at M = 357, 24.99 %,
base peak at m/z =161, 100 % and the benzoxazone moiety at m/z = 146,
21.99 % its also shows that the sum of the three main fragments equal to the
molecular ion peak (cf- fig. 31, chart 1).
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2. Synthesis of quinazolinone (3) by the reaction of benzoxazone (2) with

ammonium acetate

Treatment of benzoxazin-4-one 2 with ammonium acetate by fusion

produced 2-pentadecylquinazolin-4(3H)-one (3).

0O | O
O CH,COONH, NH
}\ Fusion }\
N R N° R
2 R = CH,(CH,),, , 11

The reaction may takes place as the following mechanism:

o .

+
O\ CH,COONH, (‘;‘;")'a
Y > Y
N/)\R NAR
O O .
N
NH -Hs0 @
N/)\R N~ R

3

IR spectrum of (3) shows bands at 3341 for v(NH,OH), 1676 for vC=0
and 2920, 2850 for vCH aliphatic of alkyl chain, beside the characteristic
bands of quinazoline moiety ['®! at 1585, 1530 and 1470 cm™.(cf. fig.2).

Mass spectrum of (3) shows a molecular ion peak at M'+1= 357, 8.73 %
and the base peak at m/z =161, 100 % (cf fig.32 , chart 2). '

34
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The structure of quinazolinone (3) chemically was confirmed from the

reaction of quinazolinone (3) with chloroacetic acid

Addition of chloroacetic acid to quinazolinone (3) by fusion gives 3-(2-

chloroacetyl)-2-pentadecylquinazolin-4(3H)-one (4).
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IR spectrum of (4) shows band at 3342 for ket-enol form of vOH, 1688
and 1678 for vC=0 and 2921, 2851 for vCH aliphatic of alkyl chain, beside
the characteristic bands of quinazoline moiety at 1586, 1530 and 1468 cm™

(cf. fig.3).

'HNMR spectrum of (4) shows signals at 5 0.95 (t, 3H, terminal CHj), &
1.2-1.4 (m, 28H, CH, of alky! chain), 5 7.2-8.4 (m, 4H, ArH), § 11.1 (s, 1H,
OH) which appear as keto-enol form (cf. fig. 24).

Mass spectrum of (4) shows a molecular ion peak at M'™+3= 436, 3.19 %
and the base peak at m/z =57, 100 % (¢f. fig.33, chart 3).
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m
Also, compound (4) was confirmed by formation of hydrazide compound
(5) by its reaction with hydrazine hydrate.

Quinazolinone (4) was treated by hydrazine hydrate in ethanol lead to

formation of 3-(2-hydrazino-acety])—2~pentadecy]-3H-quinazolin-4-one &)

0
o)
@f‘\l—”—CHzCI NHaNH, ¢ —u——CHzNHNHz
N/ R ethanol ’

4 R = CH3(CHy)14 5
IR spectrum of (5) shows band for 3342 and 3232 for vNH and NH;, 2919,
2850 cm™ for VCH aliphatic of alkyl chain, 1701 and 1679 for vC=0 and
1530, 1469, 1414 cm™ for the characteristic band of quinazoline moiety (cf.
fig.4).

'HNMR spectrum of (5) shows signals at 8 0.95 (t, 3H, terminal CHs), &
1.2-1.5 (m, 28H, CH, of alkyl chain), & 3.54 (s, 2H, CH,NHNH,), 6 7.2-7.9
(m, 4H, ArH) and & 8.4 (s, 3H, NH and NH,) which disappeared by addition
D,0 (cf. fig. 25).

The structure of compound (5) chemically was confirmed by its
cyclyzation by fusion to yield 6-pentadecyl-2,3-dihydro-[1,2,4]triazino[4,3-

c]quinazolin-4-one (6)

N/
d —(|-)|—C—NHNH Fu5|on | l
N O
A

R = CH,(CH,),, 6

IR spectrum of (6) shows band at 3233 for vNH, 2918, 2849 for vCH
aliphatic of alkyl chain, 1677 for vC=0 and 1507, 1594 cm'for vC=N
(cf fig.5). ‘
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3. Synthesis of 3-aminoquinazolinone (7) by the reaction of benzoxazone
(2) with hydrazine hydrate
Treatment of benzoxazinone 2 with hydrazine hydrate in boiling ethanol

produced 3-amino-2-pentadecylquinazolin-4(3H)-one (7)

NH,NH,
)\ ethanol

R = CHj(CHg)y4 7

IR spectrum of (7) exhibits, vNH’* centered at 3177 and bands at
2918, 2849 for vCH aliphatic of alkyl chain, 1688 for vC=0, beside the

characteristic bands of quinazoline moiety at 1585, 1529 and 1470 cm™ (cf,
fig.6).

Mass spectrum of (7) shows a molecular ion peak at M* +4 = 375, 4.12
%. The molecular ion peak of quinazoline moiety '*7 at m/z = 146, 9.88 %
and the base peak at m/z = 137, 100 % (cf. fig. 34).

The structure of quinazolinone (7) was confirmed chemically from the

following reaction:

a- Acylation followed by cyclyzation
Addition of acety! chloride to quinazoline (7) in dry acetone leads to
formation of N-(4-oxo-2-pentadecylquinazolin-3(4H)-yl)acetamide (8).

0
N/ R acetone

7 R = CH3(CH,)44
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IR-spectrum of (8) exhibits bands at 3448, 3226 for v(OH and NH
toutomerism), 2920, 2850 for vCH aliphatic of alkyl chain, 1698, 1651 for
vC=0 and 1598, 1510, 1449 cm™ for the characteristic band of quinazoline

moiety (cf. fig.7).
Mass spectrum of (8) shows a molecular jon peak at M'-1= 412, 4.12 %.

The ion peak of quinazoline at m/z = 144, 5.19 % and the base peak at m/z =
55, 100 % (cf- fig. 35, chart 4).

O
0o
v-y-Lon,
A
N (CH,),,CH;

M -2= 412 (0.33%})

+ + i -+ ¢
" CH,CONH " CH,(CH,), (CHy),
)\CH miz = 57(85.84%) | miz =99 (4.10%) | iz = 98 (7.40%)

m/z = 160 (2.87%) +
-CH
_14 ——» C,HNO
m/z = 55 (100.00%)
d N +
m/z = 144 (5.19%) m/z = 92 (6.56%)

(Charta |




Discussion

Quinazolinone (8) was cyclized by sod.ethoxide U3 to yield 2-methyl-
3-tetradecylpyrazolo[3,1-blquinazolin-9(/ H)-one (9)

0O 0O
0O

. H
N— —H—CH sod.ethoxide N—N

JRT
P
N" R N/)\/LCH.J

- R
The reaction may takes place as the following mechanism:
0
i H 0 0
CH H ’ H
\,,JLN NoCH A R en, .1 N o
(/1 | O CHONa (\ N 2 N
L N~ “CcH A L {o AN
[ 2 ~ N CH N~ CH
R
R R
8 lH*'

0 y
N_N o A N _cHy
R = CH,(CH,),, J\ H20 1 *1 N //
N Y/ oy L/ oM
N/\]‘LH
9 R
IR spectrum of (9) exhibits bands at 3417 for VNH, 2918, 2849 for vCH
aliphatic of alkyl chain, 1653 for vC=0 and 1559, 1469, 1439 cm™ for the

characteristic band of quinazoline moiety (cf. fig.8).

Mass spectrum of (9) shows a molecular ion peak at M'-2= 397, 63.64
% and the base peak at m/z = 80, 100 % (cf. fig.36).

b- Reaction with chloroeacetic acid followed by cyclyzation
Treatment of quinazolinone (7) with chloroacetic acid by fusion gave 2-

chloro-N-(4-o0xo-2-pentadecylquinazolin-3(4H)-yl)-acetamide (10)
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IR spectrum of (10) shows band at 3336 for vNH, 2918, 2849 for vCH
aliphatic of alkyl chain, 1697 for vC=0 and 1675 and 1546, 1498, 1436 cm’!

forthe characteristic band of quinazoline moiety (¢f- fig.9).

Quinazolinone (10) was cyclized by fusion with ammonium acetate to

yield 6-pentadecyl-2H-[1,2,4]triazino[2,3-c]quinazolin-3(4H)-one (11)
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IR spectrum of (11) shows band at 3343 and 3422 for v (OH and NH
tuotumerism), 2923, 2852 for vCH aliphatic of alkyl chain, 1587, 1528 for
vC=N and 1679 cm™' for vC=0 (¢f. fig.10).

'HNMR spectrum of (11) shows signals at & 0.85 (t, 3H, terminal CHj).
§ 1.2-1.6 (m, 28H, CH; of alkyl chain), 4.4 (s, 2H, CH; of triazino ring), 5 8.0
(s, IH, NH), § 7.3-7.6 (m, 4H, ArH).

c-Reaction of quinazolinone (7) with phenyl isothiocyanate

Aminoquinazolinone (7) was attacked by phenyl isothiocyanate in
benzene to yield 1-(4-oxo-2-pentadecylquinazolin-3(4H)-yl)-3-phenylthiourea
(12)

O

0O
S
N—NH, Ph-N=C=S§ N

N n—
N—N——N—ph
Py > J R H

N R N R

R = CH,(CH,),, 12

IR spectrum of (12) exhibits bands at 3275 and 3197 for vNH, 2918,
2849 for vCH aliphatic of alkyl chain, 1681 for vC=0, 1583, 1498, 1436 for

the characteristic band of quinazoline moiety and 1350 cm™ for vC=S
(of. fig.11).

4- Synthesis of quinazolinyl thiourea (13) by the reaction of benzoxazone
(2) with thiosemicarbazide
The reaction of benzoxazone (2) with thiosemicarbazide in boiling

pyridine afforded (2-pentadecyl-4-oxo0-4H-quinazolin-3-yl)thiourea (13).
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The structure of quinazolinyl thiourea (13) was confirmed chemically
from its cylcyzation by fusion above its melting point and yielded 5-
pentadecyl-[1,2,4]triazolo[1,5-c]quinazoline-2(3H)-thione (14)

S
: N—Nj—NH I NIH
/j\H 2 Fusion N~
e e L

N R
13 R'=CHy(CH,),,
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O S O
I S
= o) H2N-C-NHNH2 N_N.__._I|_NH2
—_— H
_F N/ R Pyridine N)\R

R = CH,(CH,),,

2 13

IR spectrum of (13) exhibits, the presence of (NH and OH) toutomerism
thus there are two bands centered at 3425 and 3250, vCH’® of aromatic and
aliphatic chain at 3050, 2918, 2849, vC=0 at 1655, beside vC=N and vC=C
of aromatic at 1590, 1557, the characteristic band of quinazoline moiety at

1525, 1467, 1421 and vC=S at 1367 cm™' (cf. fig.12).

'UNMR spectrum of (13) shows signals at & 0.9 (t, 3H, terminal CH;), &
1.2-1.6 (m, 28H, CH; of alkyl chain), & 6.7-8.3 (m, 4H, ArH), 6 10.3,11.1 and
12.0 (s, 3H, exchangeable for 3NH™). (¢f. fig. 26).

Mass spectrum of (13) shows molecular ion peak at M"+1 = 431,1.08 %,
the base peak at m/z =137, 100 % and the other corresponding to
quinazolinone nucleus at m/z = 144, 2.17 % (cf. fig.37, Chart 5).
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IR spectrum of (14) shows vNH at 3240, vCH of alkyl chain 2919, 2850
and characteristic band for triazol ring skeletal vibration"®”! in a range (1515-
1480) and vC=S at 1438, beside the characteristic bands of quinazoline
nucleus (1630-1620), (1580-1570) cm™. (cf. fig. 13).

'HNMR spectrum of (14) shows signals at § 0.85 (t, 3H, terminal CHjy),

6 1.2-1.5 (m, 28H, CH, of alkyl chain), & 6.7-8.4 (m, 4H, ArH), § 11.0 (s, 1H,
exchangeable NH). (¢f. fig. 27).

S- Reaction with aliphatic and aromatic amino acids.
a-Synthesis of quinazolinyl acetic acid (15) by the reaction of benzoxazone
(2) with glycine
Glycine reacts with benzoxazin-4-one (2) in the presence of pyridine as

a base to produce 2-(4-oxo-2-pentadecylquinazolin-3(4H)-yl) acetic acid (15).

0 o)
N H,N-CH,COOH
d‘\j\ . N—CH,COOH
o N/ R Pyridine )\

N R

o R=CH,CH),, 15

IR spectrum of (15) shows band at 3341 for vOH , 2919, 2850 for vCH

aliphatic of alkyl chain, 1700, 1678 for vC=0 and the characteristic band of
quinazoline moiety at 1585, 1469, 1413 cm™ (cf. fig.14).

b- Synthesis of quinazolinone (16 and 17) by the reaction of benzoxazone (2)
with m-aminobenzoic acid and/or p-aminobenzoic acid
Addition of m-aminobenzoic acid and/or p-aminobenzoic acid to

benzoxazone (2) by fusion gives 3-(4-oxo-2-pentadecylquinazolin-3(4H)-yl)-

M
65
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benzoic acid (16) and/or 4-(4-oxo-2-pentadecylquinazolin-3(4H)-yl)benzoic
acid (17).

COOH

Q 0 COOH
o o O
Fusion -
g A
,  R=CH(CH), g
o 0
o HzN-OCOOH
)\ Fusion > * COOH
s
2 R= CH3(CH2)1 4 17

IR spectrum of (16) shows band at 3341 for vOH, 2920, 2850 for vCH
aliphatic of alkyl chain, 1585 for vC=N, 1678 and 1699 cm™ for vC=0

(cf. fig.15).

6- Synthesis of quinazolinone (18) by the reaction of benzoxazone (2) with
o-aminophenol
Benzoxazone (2) was attacked by the oxygen-atom of o-aminophenol to

form 3-(2-hydroxyphenyl)-2-pentadecylquinazolin-4(3H)-one (18).

0 HO o HO
SO
o ———
Fusion
N R
18

5 R=CHyCH,),
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IR spectrum of (18) shows band at 3342 for vOH, 2921, 2851 for vCH
aliphatic of alkyl chain, 1530 for vC=N and 1678 cm™ for vC=0 (cf. fig.16).

7. Synthesis of hydroxyl quinazolinone derivative (19) via the reaction of

benzoxazone (2) with Hydroxylamine hydrochloride

Hydroxylamine hydrochloride reacts with benzoxazin-4-one (2) in
presence of pyridine to produce 3-hydroxy-2-pentadecylquinazolin-4(3H)-one
(19)

o NHOHHCI

A

ZF
N~ TR N R
) R = CH,(CH,),,

/

zI
@)
I

IR spectrum of (19) shows band at 3422 for vOH, 2919, 2850 for vCH
aliphatic of alkyl chain, 1600 for vC=N and 1647 cm™' for vC=0 (cf. fig.17).

8- Synthesis of quinoline derivative (20) via the reaction of

benzoxazone (2) with malononitrile

[190]

Addition of malononitrile to benzoxazone (2) in ethanol gave 4-

- hydroxy-2-pentadecylquinoline-3-carbonitrile (20).

20
2 R = CH,(CH,),,
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IR spectrum of (20) shows band at 3342 for vOH, 2920, 2851 for vCH
aliphatic of alky! chain, 1678 for vC=0 and 1533 cm™ for vC=N.

Mass spectrum of (20) shows a molecular ion peak at M™= 380, 3.19 %
and the base peak at m/z = 196, 100 % (cf. fig. 36, chart 6).
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Table (1): physical properties of prepared compounds
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Biological activity.

All the prepared compounds were screened for their activity against
Gram-positive bacteria (Stophvioccus aureus, Bacillus subtilis, Bacillus
cereus), Gram-negative bacteria (Pseudomonas aurignosa, Echerichia coli,
Enterobacter aerogenes), as well as fungi (Aspergillus niger, Penicillium

italicum, Fusarium oxysporum). The results are listed in Tables 2 and 3.

Table 2: Antibacterial activity of the prepared compounds.

Compds. Stophyloccus  Baci {h.:s Bacillus PsMomonm Evcher{chia Enterobacter
aureus § subtilis cereus aurignosa coli aerogenes

2 + + + + + +
3 + ++ + + + ++
4 ++ ++ ++ ++ + ++
5 + + + + + -+
6 +H + + + + +H+
7 + + + + + +
8 + + + + + +
9 ++ ++ + + + +
10 + + + ++ + ++
11 ++ +++ + + + +
12 + +++ + + + +H
13 ++ +++ ++ +++ + +++
14 ++ +++ + ++ + +
15 ++ ++ + ++ + +
16 + + + ++ + +
17 + + + + + +
18 + + + + + +
19 ++ + + ++ + +
20 ++ ++ + + + +

Amoxicillin ++ +++ + ++ + ++

It is apparent from the data listed in Table 2 that some of the
synthesized compounds showed antibacterial activity. However, concerning
the activity against Gram-positive bacteria (Bacillus subtilis), compounds 6,
11, 12, 13, and 14 showed excellent activity, compounds 4, 9, 15, 19 and 20
exhibit good activity, whereas compounds 2, 3, 5, 7, 8, 10 and 18 showed
moderate activity. On the other hand, the Gram-negative bacteria
(Pseudomonas aurignosa) showed high responses to five of the prepared

products. Compound 13 showed the maximum activity higher than that of

M

vl
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amoxicillin ", Compound 6 exhibits excellent antibacterial activity towards
(Entrobacter aerogenes).

Conceming the data of antifungal activity in Table 3, compounds 6 and
11 showed excellent activity against (4spergillus niger), comparable to
mycostatin, while compounds 8, 9, 10, 15 and 19 exhibit good activity. Also,
compound 2 displays good activity toward (Penicillium italicum). In general,
the data obtained from the microbiological screening showed that the activity
of the most some synthesized compounds showed moderately activity.

Table 3: Antifungal activity of the prepared compounds.

Compds. Aspergillus niger Penicillium italicum Fusarium oxysporum
2 + ++ +
3 ++ + +
4 ++ + +
5 + + +
6 ++ + +
7 ++ + +
8 + + +
9 ++ + +
10 ++ + +
11 ++ + +
12 + + +
13 ++ + +
14 ++ + +
15 + + +
16 ++ + +
17 +t + +
18 + + +
19 + + +
20 : ++ + +

Mycostatin ++ + +
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PART (2)
Preparation of nonionic surface active agents from the

synthesized compounds.

The terms of nonionic surfactants refers chiefly to polyoxypropylene
derivatives, they are usually prepared by the addition of different moles (n) of
propylene oxide (n = 5, 10 and 15) to synthesized products (3-20) which
contain one or more active hydrogen atoms (NH, OH, SH COOH) to vield
polypropenoxylation products (21a-c-38a-c). This reaction is one of the
principal processes used to introduce hydrophilic functional groups into an

hydrophobic organic moiety (scheme 3, 4, 5).

Nonionic surfactants find diverse applications, both in industry and in the
home. Their moderate foaming and good detergency are employed in a variety
.. of ways in leather industry. It is used to accelerate soaking, and liming is
improved by the addition of wetting agents "%, Also nonionic surfactants are
used extensively because of their good detergency, easy rinsing and low

foaming in cleaning of milk and beer bottles.
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The structures of the synthesized nonionic surfactants were confirmed via IR

and 'HNMR spectra e.g.

IR spectrum of (23a) after the addition of propylene oxide, showed, broad
band at 3360 for v (OH) of alcohol product two and bands at 1097 ¢m™ and 935
em’' characteristic tor vC-O-C ether linkage of polypropenoxy chain, beside the

original bands of the compound (cf. fig. 18).
IR spectrum of (28b) showed, broad band at 3404 for v (OH) of alcohol

product two and bands at 1093 cm™ and 940 ¢m™' characteristic for vC-O-C
ether linkage of polypropenoxy chain, beside the original bands of the
compound (cf. fig. 19).

IR spectrum of (31) showed, broad band at 3389 for v (OH) of alcohol
product two and bands at 1108 c¢m™ and 996 cm™ characteristic for vC-0-C
ether linkage of polypropenoxy chain, beside the original bands of the
compound (cf. fig. 20).

IR spectrum of (32¢) showed, broad band at 3454 for v (OH) of alcohol
product two and bands at 1036 cm™ and 956 cm™ characteristic for vC-O-C
ether linkage of polypropenoxy chain, beside the original bands of the
compound (cf. fig, 21).

IR spectrum of (36¢) showed, broad band at 3399 for v (OH) of alcohol
product two and bands at 1095 cm™ and 943 cm™ characteristic for vC-O-C
ether linkage of polypropenoxy chain, beside the original bands of the
compound (cf. fig. 22).

'HNMR spectrum of (32a) showed, the protons of propenoxy group were

assigned as a broad multiple signals in the region (3.0-3.9) ppm, beside the
other protons of the compound. (cf, fig. 28)

'HNMR spectrum of (35c) showed, the protons of propenoxy group were
assigned as a broad multiple signals in the region (3.2-3.7) ppm, beside the
other protons of the compound. (¢f, fig. 29).
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'HNMR spectrum of (36b) showed, the protons of propenoxy group were
assigned as a broad multiple signals in the region (3.2-3.7) ppm, beside the
other protons of the compound. (cf. fig. 30)

1. Surface active properties of nonionic surfactants.

The surface active and related properties, including, surface and
interfacial tension, cloud point, wetting, emulsification properties, and foaming
were investigated systematically in order to evaluate the possible application of

these products in the different industrial fields.

1.1- Surface and interfacial tension.

The surface and interfacial tension of the prepared nonionic surfactants
are recorded in Table 4. It is evident that, nonionic surfactants with heterocyclic
moiety recorded lower values than those prepared from saturated fatty acids,
which might be attributed to increasing the hydrophilicity of the molecules. On
the other hand, the surface activity is improved by intrqducing heterocyclic
nucleus in the molecules. In generally, these value in&;ases as the mass of
hydrophilic groups increase within the range under study.

1.2- Cloud point.

The most efficient use of nonionic surfactants in aqueous systems is by
understanding a property called cloud point, which is the temperature at which
the aqueous solution of the prepared nonionic surfactants shows turbidity on
heating. The cloud points of the synthesized surfactant are shown in Tab{i
The results indicated that the values of cloud point increases by increasing the

number of propylene oxide units.
1.3- Wetting time.

Nonicnic surfactants are among the most powerful wetting agents. All the
synthesized surfactants are efficient wetting agents Table 4. It was reported that
nonionic with a low propylene oxide content have been found to be the most

efficient wetting promoter.
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1.4- Emulsifying properties.

Studies are still being carried out on the utilization of surfactant in
emulsion formulation, which is of immense importance to technological
development. The data in Table 2 show that greater emulsifying properties were
obtained with derivatives containing propylene oxide units incorporated into
their structure, where the emulsifying properties increase with decreasing
number of propylene oxide units. It is very interest noted that the emulsion
stability of the prepared compounds is lower than the corresponding
propenoxylated fatty acid which not containing the heterocyclic moiety , these
results, might lead to the application of the surfactants of choice in pesticide and

cosmetic formulation.

1.5- Foam power.

Low foaming power is the characteristic property of nonionic surfactants,
which permits some recent applications for these in dyeing auxiliary textile
industry 095) K was reported that; nonionic surfactants hdve low foam, on the
other hand, the foam height of the prepared surfactants increases with increasing

propylene oxide unit per molecule of surfactant.

2. Biodegradability.

Biodegradation die-away test in river water gave good or excellent results
Table 5. The results of biodegradation reflect that; the biodegradability
decreases with increasing the number of propylene oxide units. This leads to the
conclusion that a longer prépylene oxide chain makes the diffusion of -the
molecule through the cell membrane and thus also the degradation, more
difficult.

3._Biological activity.

Nonionic surfactants which contain heterocyclic moiety afforded a double
function as surface-active agents and antimicrobial activities.['*! So, all the
prepared surfactants were tested for their bacterocidal activities against the test

organisms as represented Gram-positive bacteria (Stophyloccus aureus, Bacillus

M
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subtilis, Bacillus cereus) and Gram-negative  (Pseudomonas aurignosa,
Echerichia coli, Enterobacter aerogenes). Antifungal activity (Aspergillus
niger, Penicillium italicum, Fusarium oxysporum) are given in Table 6 and 7.
The data show that, the presence of heterocyclic moiety in the prepared
nonionic surfactant molecule revealed an increase in the biological activity (%1
It is therefore clear that these surfactants were effective and inhibited the growth

of all tested microorganism.
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Table 4: Surface properties of these compounds.

: Foam
Surface Interfacial . A
Compd. a Tension Tension PE:.‘.’;‘E'C Wettin ti:ne ﬁm:g;g," Iz::%‘h)t

(dynefem)  (dyne/cm) 1% e) 01%  “rmin.) 1%
21a 3 30 9.3 79 35 127 118
2ib 10 32 10.5 95 26 111 126
21¢ 15 34 110 >100 20 95 134
22a 5 31 10.0 70 37 128 126
22b 10 33 11.0 %0 30 112 135
22¢ 15 36 11.5 95 22 96 150
23a 5 32 10.5 68 40 130 133
23b 10 35 12.0 87 33 115 140
23¢ i5 38 13.5 93 25 08 155
24a 5 29 7.5 67 43 117 100
24b 10 31 9.5 77 34 87 125
¢ 15 33 10.5 9] 27 74 150
25a 5 30 85 63 46 120 105
25b 10 32 10.5 72 39 30 128
25¢ 15 35 12.0 83 30 77 146
26a 5 31 9.5 59 48 125 115
26b 10 34 11.0 66 43 92 147
26¢ 135 37 12.5 76 32 79 152
27a 5 29 9.0 69 46 118 113
2h 10 31 10.5 74 36 86 127
27¢ 15 34 11.0 84 27 74 142
28a 5 31 9.0 64 48 120 115
28b 10 34 110 79 39 180 130
28¢ 15 37 11.5 88 . 30 76 146
29a 5 33 9.5 61 52 23 119
29b 10 36 1.5 76 42 Q0 133
29c 15 39 12.0 91 32 70 154
30a 5 33 8.5 65 41 117 120
30b 10 35 95 74 33 96 125
30b 15 37 10.0 86 28 82 128
31a 5 34 9.0 62 44 118 120
31b 10 37 10.5 70 36 97 127
31b 15 39 11.0 92 30 83 130
32a 3 36 9.5 57 43 120 125
32b 10 39 1.0 66 39 99 130
32b 15 41 12.5 835 33 85 140
33a 5 33 8.5 65 41 117 120
33b 10 35 9.5 74 32 9% 125
33b 15 37 10.0 86 28 82 128
3da 5 34 9.0 62 44 118 120 .
34b 10 37 10.5 70 36 97 127
3db 15 39 11.0 92 30 83 130
35a 5 36 9.5 57 48 120 125
35b 10 39 11.0 66 39 99 130
35b 15 41 12.5 85 32 85 140
36a 5 33 8.5 65 41 117 120
l6b 10 35 95 74 33 96 125
36b 15 37 10.0 86 28 82 128
37a 5 34 9.0 62 44 118 120
3 10 37 10.5 70 36 97 127
37h 15 39 11.0 92 30 83 130
38a 5 36 9.5 57 48 120 125
38b 10 39 11.0 66 39 99 130
a8h 15 41 12.5 85 32 85 140

e ——————————
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Table 5: Biodegradability of the Prepared Surfactants.

Compd. n 1%day 2™ day 3"day d"day S"day 6™day 7"day

21a 3 54 67 77 86 93 - -
21b 10 49 60 69 81 92 97 -
2le 15 47 58 64 73 83 94 -
22a 5 52 63 75 84 92 - -
22b 10 47 58 66 73 90 - -
22c 15 45 34 61 70 83 94 -
23a 3 50 64 73 82 21 - -
23b 10 46 37 64 76 87 93 -
23c 5 43 52 39 68 79 87 94
24a 5 57 635 79 88 93 - -
24b 10 4 62 84 91 - -
24c 15 51 57 70 75 39 96 -
25a 5 55 64 77 86 92 - -
25b 10 51 59 72 81 89 93 -
25¢ 15 49 33 66 75 83 95 -
26a 3 54 63 76 84 91 - -
26b 10 49 58 69 78 87 92 -
26¢ 15 46 33 63 72 30 83 96
27a 5 51 61 70 82 93 - -
7 10 50 39 63 79 38 97 -
27c 15 47 57 64 75 85 93 -
28a 5 49 59 68 79 90 - -
28b 10 43 57 635 75 83 93 -
28¢c 15 435 53 61 71 30 89 95
29a 5 43 57 66 78 89 - -
29 10 46 34 62 73 82 -83- -
29¢ 15 43 51 58 68 73 89 -
30a 5 33 63 72 82 92 - -
30b 10 51 59 68 78 89 95 -
30b 15 48 33 64 76 83 92 -
31a 5 51 61 69 80 39 - -
31b 10 43 57 63 75 85 91 -
31b 15 45 52 62 72 79 39 97
32a 5 49 38 67 78 87 92 -
32b 10 46 54 62 73 32 39 -
32b 15 43 79 58 63 77 87 96
33a 5 33 63 72 82 92 - -
33b 10 51 59 68 78 89 95 -
33b 15 48 35 64 76 83 92 -
34a 3 51 61 69 80 89 - -
34b 10 43 57 65 75 85 91 -
34b 15 45 52 62 72 79 89 97
35a 5 49 53 67 73 37 92 -
35b 10 46 54 62 73 82 39 -
35b 15 43 79 58 68 77 87 96
36a 5 33 63 72 82 92 - -
36b 10 51 59 68 78 89 95 -
36b 15 48 35 64 76 33 92 -
37a 3 31 61 69 30 89 - -
37 10 48 57 635 75 85 91 -
37b 15 45 52 62 72 79 39 97
38a 5 49 58 67 73 87 92 -
38b 10 46 54 62 73 32 89 -
38b 15 43 79 53 68 77 87 96
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Table 6: Antibacterial activity of the prepared compounds.

Compd n  Staphylocc  Bacillus Bacillus Pseudomonas  Escherichia  Enterobacter
us aurets s subtilis cereus aurignosa coli aerogenes

Zla 3 + 4+ + + + +

21b 10 ++ ++ +4 —+ + ++
21c 15 et +++ + ++ ++ 4+
223 5 ++ ++ ++ + + +

22b 10 ++ =+ ++ ++ + ++
22¢ 15 +H+ +++ +++ +—+ + ++
23a 5 +F +F = ¥ + +

23b 10 ++ ++ ++ - + ++
23c¢ 15 +++ ++ +++ ++ + ++
24a 5 + + + + + ++
24b 10 ++ ++ ++ ++ + ++
24¢ 15 ++ ++ ++ ++ + ++
25a 5 + ++ + R s + +

25b 10 + +++ + ++ + ++
25¢ 15 ++ -+ ++ + + ++
26a 5 ++ +++ ++ + + ++
26b 10 ++ ++ ++ ++ + ++
26¢ 15 ++ +++ ++ ++ + ++
27a 5 + + + + + +

27b 10 + + + ++ + +4+
27¢c 15 + + + ++ ++ +++
28a 5 + ++ + ++ + +

28b 10 C+ +++ + ++ + ++
28¢ 15 + =+ + ++ ++ +++
2%a 5 + + + + + +

29b 10 ++ ++ ++ ++ + ++4
29¢ 15 ++ ++ ++ ++ + ++
30a 5 + + + + + +

30b 10 + + + ++ + ++
30b 15 + + + ++ ++ +4
31a 5 + + + + + +

3ib 10 + + + .+ + ++
31 15 + + + ++ ++ ++
32a 5 ++ ++ ++ + + +

32b 10 ot ++ ++ + + ++
32b 15 ++ ++ ++ ++ + 44
33a 5 + + + + + +

33b 10 + ++ + + + ++
33b 15 + + + ++ ++ ++
34a 5 + + + + + +

34b 10 + ++ + + + ++
34b 15 -+ ++ + ++ ++ ++
35a 5 ++ ++ ++ + + +

35b 10 + + + ++ + ++
35b 15 ++ ++ ++ ++ + ++
36a 5 + + + + + +

36b 10 + ++ + ++ + ++
36b 15 + +++ + ++ + ++
37a 5 + ++ + + + +

37b 10 ++ -+ ++ ++ + ++
37b 15 ++ +++ ++ ++ + ++
38a 5 + + + el + +

38b 10 ++ ++ ++ ++ + ++
38b 15 ++ ++ ++ ++ + ++

(+++) very strong inhibition, (++) strong inhibition, and (+) moderate inhibition.
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Table 7: Antifungal activity of the prepared compounds.

Compd 7 4spergillus niger Penicillium italicum Fusarium oxysporum
2la 5 + ~+ ++
21b 10 ++ ~+ ++
2lc 15 +++ — ++
22a 5 + s et
22b 10 + N e ++
22¢ 15 +++ ++ +4
23a 5 ++ ++ +
23b 10 ++ ++ +
23c 15 ++ +— ++
24a 5 + + ++
24b 10 ++ ++ ++
24¢ 15 ++-+ ++ ++
253 3 +4 —+ +
25b 10 ++ ++ e
25¢ 15 -+ + ++
26a 5 ++ + ++
26b 10 +4 +—+ e
26¢ 15 +++ ++ ++
27a 5 + + +
27b 10 ++ + +
27¢ 15 ++ + +
28a 3 ++ —+ ++
28b (1] +++ —+ ++4
28¢c 15 ++ + ++
29 5 + + +
29b 10 ++ ++ e
29¢ 15 ++ ++ ++4
30a 5 ++ + +
3ob 10 ++ + +
30b 15 ++ + 4+
31a 5 + + +
31b 10 ++ -t ++
b 15 ++ + +
J2a 5 ++ + ++
32b 10 ++ ++ ++
32b 15 +++ ++ ++
3a 5 ++ 4+ +
33b 10 ++ ++ ++
33b 15 ++ + 4+
3da 5 + ++ +
34b 10 + +— ++
34b 15 + ++ ++
35a 5 ++ ++ ++
35b 10 +++ + +
35b 15 ++ + ++
36a 5 + ++ +
36b 10 ++ + +
36b 15 ++ + ++
37a 5 + ++ +
37 10 ++ ++ ++
37b 15 +++ + 4+
38a 5 + + +
38b 10 ++ ++ ++
38b 15 ++ ++ ++

(+++) very strong inhibition, (++) strong inhibition, and (+) moderate inhibition.
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