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Abstract: SMA was modified with different amines and it wdissolv in DMSO some interesting results was
obtain. For the different conversions of copolysndre propyl amine, aniline, 4-amino benzoic addd was
chosen for this work. Clearly it is observed tHa tonversion of Styrene maleic anhydride to anbiglehe
treatment with amine derivatives and modified stgrenaleic anhydride was treated with dimethyl sokodfe.
The heamatological profile was also be studiedrfodified amide.
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I ntroduction

Exponential growth in the knowledge of polymer ace and the applications there of witnessed irrelsent
past has prompted the author to look in to finahite of SMA with emphasis on charge transfer o2
with Dimethyl sulfoxide.

So far many reports available in literature deahwine interaction of Styrene maleic anhydridd amine$
with dimethylsulphoxide. When SMA mixed with DMS® 1:2 it forms a intermediate unstable complEixe
author has investigated the interaction of aminaifred SMA with dimethylsulphoxide,which has yielile
very interesting results.

Styrene maleic anhydride co-polymer follows the ptam radical polymerization of vinyl aromatic Stygee
(Donor) and maleic anhydride (Acceptor) and it haieresting chemical and biological properties. The
anhydride group can also easily react with amorgaining compounds such as aminobenzoic’aoidbtain
modified SMA polymer with high yield. SMA may bemveniently used as an intermediate in preparing
functional polymers since active agents contaiamino groups can be linked tovix ring-opening reaction.

http://www.sphinxsai.com/framesphinxsaichemtech.htm
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Experimental
Material and methods

Styrene was purchased from S.d.fine and washedagitieous NaOH solution then distilled water folldvizy
drying over anhydrous calcium chloride and finaligtilled under vacuum for further use. Maleic attige
(99%) purchased from S.d.fine and purified befose by recrystallization from anhydrous benzene and
sublimation in vacuum. Aniline(97%), and others ra@si, Pure DMSO(d6) also purchased from S.d.fins, wa
used for the synthesis, all the chemicals werel@ased as analytical grade from S.d.fine. Infray@etsa of
complex polymer were recorded on Perkin-Elmer SpetiRX1 FTIR in range of 4000-450chpellets were
prepared by mixing of complex with KBr whitel NMR Spectra of the polymer complex was recorde&@0
MHZ-FT NMR spectrometer.

Synthesis
Synthesis of Propyl Amine derived Styrene maleic anhydride and dimethyl Sulfoxide (1A)

A solution containing 2g (0.01 mole) styrene maleibyaride, 0.82 ml. (0.01 mole) propyl amine in 5Dah
DMF at 25C for 8 hours, the solution was precipitated wilu¢éne collected by filtration and washed with
ether and driedn vacuo overnight. The modified SMA @137°C) was checked by FTIR for determination of
unreacted maleic anhydride moiety ,half esteriftcateation (HER). Now 0.46g (0.001mole) modifiesl /&
mixed with 1 ml of dimethyl sulfoxide and kept iegiccator with FOsfor 20 days at room temperature.Above
synthesis follows scheme-1.
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R= 1A- C3H7 1B- C4H9' 1C'C5H11’ 1D'CGH13’ 1E-C6H5’ 1F'CGH4-CH3(O) 1G-C¢H4-CH;4 (m) 1H-C6H4COOH(D) replace
one by one, resulting in the formation of 8 unknas@mpounds denoted by 1A to 1H.
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Synthesis of Aniline derived Styrene maleic anhydride and dimethyl Sulfoxide (1-E)

A solution composed of 2g (0.01 mole) styrene malaitydride,0.88 ml (0.01 mole) aniline in 50 mIDWF
at 25C for 8 hours, the solution was precipitated withuéne collected by filtration and washed with ethed
driedin vacuo overnight. The modified SMA (I110C) was checked by FTIR for determination of unredct
maleic anhydride moiety (Half esterification rean). Now (0.50g) 0.001 mole, modified SMA mixed hvit
ml of pure dimethyl sulfoxide and kept in desiceatith P,Osfor 20 days at room temperature.

Synthesis of 4-aminobenzoic acid derived Styrene maleic anhydride and dimethyl Sulfoxide (1-H)

A solution composed of (2 g, 0.01 mole) styrene rnaehydride, (0.01 mole) aminobenzoic acid in 50ahl
DMF followed by triethylamine. The mixture was heditat 30C for 12 hours under nitrogen atmosphere,
cooled at room temperature and the solution wasigptated with tetrahydrofurane. The precipitateasw
redissolved in DMF, and precipitated in to THF awdlected by filtration and dried in vacuo overrighhe
modified SMA (T4 251°C) was checked by FTIR for determination of unredanaleic anhydride moiety (Half
esterification reaction). Now 0.50g (0.001) moleydified SMA mixed with 1 ml of dimethyl sulfoxidend
kept in desiccator with ®sfor 20 days at room temperature.

Table-1: Characterization data of Scheme-1 (1A-1H)

Comp. No. R Tg°C | Molecular Formula Analysis% Cal. (Found)
C H N

1A CsHy 137 GoH3s0,SN 64.31 6.50 (6.28)| 2.58 (2.70
(64.00)

1B CiHg 132 GoH37/0;SN 64.85 6.70 (7.0)| 2.52 (2.68
(65.01)

1C GH11 118 GiH390,SN 65.36 6.89 (6.90)| 2.45 (2.32
(65.40)

1D CeH1s 100 G:H4,0,SN 65.85 7.07 (7.00)| 2.39 (2.40
(65.00)

1E GHs 110 GH330,SN 66.77 5.77 (5.98)| 2.43 (2.01
(66.72)

1F GH4-CH3(0) 192 GaH3s0,SN 67.11 6.13 (6.10)| 2.37 (2.48
(67.23)

1G GH4-CHz(m) 192.8 | GH3s0;SN 67.11 6.13 (6.10)| 2.37 (2.48
(67.00)

1H -CsH,-COOH 251 G@sH230,SN 67.47 5.62 (5.63)| 2.38 (2.40
(65.91)
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Table-.2: Spectral data of Scheme -1 (1A-1H)

394

Comp.
No.

R

IR (Vmax cM™) KBr

'"H NMR (6 ppm) dg DM SO

1A

CeH7

3340(N-Hstr.) H-bond, 3018 (C-Htr.)
aromatic, 1260 (C-bir.),1630 (C=Gtr.)
aromatic, 1740 (C=Cstr.) ester,148(
(C-H bend) methylene, 3310 (O-44.)
H bond, 648 (C=@r) amide | band
1775 (C=0) anhydride.

1.3 (t, 6H), 1.4 (sextent, 2H), 3.5
2H), 6.5 (t, 1H), 2.2 (d, 1H), 10.6 (
2H) H bond, 7.36 (s, 10H, Ar) over la

(d, 3H)

2.4 (q, 3H), 3.4 (s, 2H), 1.7 (s, 3H), 1.

L2

1B

GHo

3350(N-Hstr.) H-bond, 3020 (C-Htr.)
aromatic, 1030 (C-htr.),1630
(C=Cstr.)aroma tic, 1748 (C=0str.)

ester, 1468 (C-H bend) methylene, 351d@verlap, 2.3 (g, 3H), 3.4 (s, 2H), 1.7

(O-H str.) H bond 1660 (C=0str.)
amide.

0.9 (t, 3H),1.4(multi., 4H), 3.4 (q, 2H
5.8 (t, 1H), 2.1 (d, 1H), 1.2 (t, 3H), 9
(s, 2H) H bond, 7.1 (s, 10H, A

3H), 1.6 (d, 1H), 1.3 (d, 2H)

1C

GHus

3002(C-Htr.)aromatic, 1035 (C-Mtr.),

1640 (C=Gfr.) aromatic, 1750 (C=05.3 (t, 1H), 2.1 (d, 1H), 10.1(s,2H)

str.) ester,3350(N-Hstr.) H-bond, 147(Q
(C-H bend) methylene, 3510 (O-t.)
H bond 1612 (CO)

1.0 (t,3H),1.5(multi., 6H), 3.5 (q, 2H

bond, 7.3 (s, 10H, Ar) overlap, 2.3
3H), 3.4 (s, 2H),1.7(s, 3H), 1.6 (d, 3H
1.3 (t, 3H)

1D

GeHas

3010(C-Hstr.)aromatic, 1040 (C-Ntr.),

1664 (C=Cstr.) aromatic, 1764 (C=06.0(t, 1H),10.1 (s,2H) Hbond,7.2(s,10
Ar) overlap, 2.3 (d, 1H), 3.4 (s, 2H), 1|
(C-H bend) methylene, 1635 (C=Q)(s, 3H), 1.6 (d, 3H),1.3 (t, 3H), 2.5 (

str.) ester, 3610 (N-Htr.) H-bond, 148(Q

3340 (O-Hstr.) H bond

1.1 (t,3H),1.4 (multi.,8H),3.2 (q,2H

3H).

1E

GHs

3018(C-Hstr.)aromatic,1175
(CNstr.),1600(C=Gtr.)aromatic, 1745
(C=0 str.) ester, 3340, 3450 (N-&r.)

H-bond, 1400 (C-H bend) methyleng(s, 3H),
3210 (O-Hstr.) H bond, 1660 ( C=0Q

str.) amide band |

3.8(s,1H),1.6(d,3H) 2.5(q, 3H), 3.4
2H), 6.9 (s, 15H, Ar) overlap, 10.2
2H) H bond, 2.4 (d, 1H), 1.3 (t, 3H), 1

1F

GH.CH:0)

3002(C-Htr.) aromatic, 1240 (C-8ir.),

1640 (C=Gtr.) aromatic, 1764 (C=0Q1.8 (s, 3H), 1.3 (t, 3H), 2.4 (d, 1H), 9.
(s, 2H) H bond, 6.8(s, 14H, Ar) overlap,

str.) ester,3448(N-Hstr.) H-bond, 1470
(C-H bend) methylene, 3312 (O-44.)
H bond, 735 (ortho substituted).

2.2 (s, 3H, ortho substi.), 3.8 (s, 1Hh

3.45 (s, 2H), 2.5 (g, 3H), 1.6 (d, 3H)

ok
6

1G

CsH4-CHs(m)

3030(C-Htr.)aromatic, 1363 (C-Ntr.),
1682 (C=Gtr.) aromatic, 1748(C=6€r.)
ester,3445 (N-Hstr.) H-bond, 1420 (C
H bend) methylene, 3312 (O-#ir.) H
bond, 742 (meta substituted), 15
(C=0str.) amide.

(t,3H), 2.6 (d, 1H), 10.1 (s, 2H)
bond,3.8 (s, 1H), 3.45 (s,2H),2.4
(9,3H), 1.6 (d, 3H), 2.23 (s, 3H)

80

7.1 (s,14H,Ar) overlap, 1.5 (s, 3H),1.

~ 4

4

1H

CH.COO(p)

3348,(N-I8tr.)H-Bond, 3002 (C-Hstr.)
aromatic, 1363 (C-bir.),1680 (C=Gtr.)
aroma tic,1764 (C=6r.) ester, 147§
(C-H bend) methylene, 3200 (O-44.)
H bond 1665 (C=Gtr.) amide, 840 par
disubstituted.

1.5(s,3H),1.3(t,3H),2.64(q,3H),14
(d,3H), 2.4 (d,1H), 3.4 (s, 3H),7
(s,14H, Ar) overlap, 9.6 (s, 3H) H bon

je%

|
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Fig. 1 IR SPECTRA (1A) Fig. 2. IR SPECTRA (1E)
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Fig. 3: IR Spectra (1H)

Haematology

For histopathological investigations 10 male Chaftester stain of albino rat of about 175-200g buayght
were used for the study.10 days quarantined (aatired) rats were kept in husbandry condition oR8C
room temperature, 50-70% relative humidity and 18ght and 12 hr. dark photoperiod. The animalsewve
kept in identical environmental condition and werentioned in pellet diet and water (24hrs.).Theced 8
male rats were divided into 4 groups of 2 rats]ll], IV group served as treated, while Ist growgrved as
control group. For implantation of the complex, evabdominal area was chosen, minor incision viéhhelp

of sharp sterile blade was given of the size 0.5¢he derived styrene maleic anhydride- amine potyme
complex was injected into the lumen. Different dosé complex as stated in (Table-3) were given skid
wound was stitched, dressed up neosprin antibpmigder, all the rats were kept under strict waitththe
healing was completed. Different hematological paters were recorded in the control as well astmeplex
treated rats as follows: Total leukocyte count (€08 m), Total Erythrocyte count (RBC) (106cumm), Hb
gm%., Platelet count (10 3 cumm) (Table-3). Liveaswemoved for histological examination. All reagin
were obtained by standard methods of histopathology
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Table 3- Heamatological profilefor (1A-H)

No. | Do Body Wt(gm.) R.B.C x 10° cumm W.B.Cx10° Hb % gm PLtsx 10°cumm
% Mnitial | Mid | Final | Initial | Mid | Final | Initial | Mid | Final | Initial | Mid Final | Initial | Mid | Final
term| Term term term term term term term term| term
L | 185 | 220| 240 6.27 | 6.14] 6.1 | 12.9( 13| 13.4 12.5613.34| 14.73| 619 | 612| 622
W "W [ 100 [ 195| 240| 6.19| 6.43 6.65| 75| 124 152| 13.25 14.48| 15.26] 582 | 705| 694
L | 180 [ 195| 225( 6.57| 6.2 6.1 9.0 93 9.8 12.693.43|14.73| 622 | 624| 632
8 TH 185 | 210| 245|518 578 61| 70| 82| 134 104 1B 127 630 680 1
L | 190 [ 200| 230 6.05| 6.1 6.0 14.q 14p14.2| 125 12.4812.96| 582 | 594| 601
1 "H 200 [ 25| 260] 51 | 585|6.12| 136] 141 14 | 125] 129 124 61d 645 64
L | 195 [ 200| 220( 6.2 | 6.12[ 6.02| 7.3 | 7.5/ 7.8 13.3513.5| 13.7| 585 59¢ 61
1D TR 185 | 210| 245|503 | 538 6.1 | 134| 135 12.4| 124] 126 134 600 610 6t
L | 195 | 200| 220( 6.2 | 6.12[ 6.02| 7.3| 7.5/ 7.8 13.35135| 13.7| 585 59¢ 61
& "H 185 [ 20| 245|503 | 538 6.1 | 134| 138 124| 124| 126 134 600 610 6t
L | 175 | 215| 245( 6.29| 6.2 6.14 8.1 87 8.9 12.8812.8| 12.94 715 | 722| 732
I TH [ 220 | 235| 265| 5.01| 5.24] 635| 13.1| 138 149| 12.3| 1124 124 | 650 659 67¢

Dose Schedule- Group-I Control: 0.03mI DMSO, Group -1l LowoBe: 0.5mg. modified ester + 0.03ml DMSO

#L-Low, H-High

00
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Group-11l Mid Dose: 2.0mg. modified ester + 0.03DNMISO, Group-IV High Dose 4.0mg. modified ested.#3mI.DMSO
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Result and Discussion

According to Scheme 1, the conversion of Styreeim anhydride to amide by the treatment with
amine derivatives and modified styrene maleic anidgdwas treated with dimethyl sulphoxide, they aver
identified on the basis of, Infra red spectroscapglysié, and*H NMR spectra.

Reaction of an alkylamine with anhydride moietygriopening of the anhydride was controlled such
that the reaction stopped at amide formation by draidation reaction. The leaving residual anhyelmdoiety
group was identified by infrared spectroscopy. Tumeacted anhydride moiety follow the partially fhal
esterification reaction of copolymer which are veseful in the invention may be provided in variouays.
The partial half esterified copolymers are formeahf maleic anhydride copolymers having low molecula
weight.

In the FTIR spectrum of copolymer products 1(A-Haks due to unreacted cyclic anhydride groups

(C=0 str.) 1855-1775 cm are clearly seen which proved that one anhydrideety is free from amidation
reaction and this moiety is responsible fo the lealkrification reactidhwith dimethyl sulfoxide. The FTIR
spectrum of (1A-H) show peaks at 3610118340 due to H-bond N-Kretching while peaks at 1040-1363
cm* show C-Nstretching. As expected, the higher conversion of dritig to amide group after the reaction
with amine containing compounds the lower the regicainhydride absorption intensities of the peakd w
1855-1775 criregion. In all the reaction products (1A-H) the retwteristic absorption peak at 1764-1740'cm
which represents that C=#retching of ester carbonyl.

In the '"H NMR of the products (1A-H) narrow overlapping kedall between 0.9-254ppm and
multiplet peaks between 6.9-3.ppm are due to methylene/methane and aromatichsidgogen respectively.
The product of (1A-H) shows a peak due to the cafimgroup at 9.6-10.6 ppm and peaks between 2.2-3.8
due to Ar-C-CH.The unreacted anhydride group reacts with dimstlifgxide by the charge transfer
interaction to form a new ester product as is shbwthe IR spectra. Alkyl amnie derivatives of stye maleic
anhydride were prepared by ring opening, out ofdifferent chain length alkylamines. It has beestad, by
butylamine and pentylamine derivatives which amcgjzally pH sensitivé

Conclusion

Product 1A-H were synthesis successfully by regctBiMA- amine derivatives-DMSO. The Tgs of the
polymers were higher than that of SMA because d@dnding interaction between the polymer chains. The
polymers became cross linked and insoluble in degaalvents on heating at about 300 For the SMA-
DMSO interaction is more efficient in pure DMSO,daprobably further transformation of charge- transf
complexes takes place. The sulfur (S) moiety oé@MSO is highly reactive. When styrene maleic ainite
(SMA) is mixed with this particular form of DMSO éhsulphur moiety of DMSO interacts with the etheric
oxygen (-O-) of the maleic anhydride moiety of ®I&IA thereby leading to the formation of an intermagel
unstable complex of SMA and DMSO. The carbonyl @ygpf SMA being resonance stabilized, is not
affected. FTIR studies proved that reality of tkaation between modified (SMA) and DMSO as it foko
from above schemel, the reaction results in theedse of the local concentration of COO- groupriit af
transformed polymer, Hence the relative intensttyl@4cm-1 increases, and the intensities of trekpeat
1777cm-land 1709cm-1due to C=0(str.) decrease. §llevb that the results obtained fully agree witb t
mechanism.

The longer the aliphatic chain shows the greaterntiobility of the chain and the more easily amide
formed. If we compare aryl group containing amike hniline the produce amide conversion was loateut
10-15% of amide.
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