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Abstract;:

The clectronic cbsorptisn gpectra of some electron donpr=accepeor
{EDA) chremogens of oxazolin-5-one derivatives shoved marked sens;.- T
cowdrds aumber of organic solvents of different polarity. It is Jeduced
that in (HBD-A) solvents, hydrogen bonding is repponsible for the nega-
tive solvatocAremic behaviour by forming H-bonding complexes in the
ground state, leading zo Iincrease ECT as h-bending abilitios of the soi-
vent increasea o<-value. In (HBA) zolvexnts the ccrreslacion betwees ECT
end the solvent paramaters S, and Z-values f& straight forward. The ab-
serption spectra ¢f 4-N,N-dimethylcirnamylwaethylene derivative in echyl
acetaze-methansl ixture was discessed, The pka values of some Jderive-
tivor weare determined. The pasE spectrum of £=N,K-
dimsthplcinnemylmethylane derivative wag studied ez Fifferent Lemliere=
turas. 3iclegical activity was 2lsc atudied where the ccopounde contein-
ing ehe substituents (CHJJRHCJH{— and CRyOC.E ., gave +ve reseles on &li
cested organisss.

introduction:

A broad clezse of dyestuffo are based on elactron donor aceepktcr
chromogens, such compounds have Zound many applicaticpe, euch ae in
dyeiny of £sbrle, colouring of tonere and in lmoge Zorming an® optical
information storzge techacloglece [1-4) Howaver, little attention hen
beon given to the electronic structure of oxaznliin-5- ona compoundd,
this prompted to predict and control the properties of those dyes. The
present wock 1ls thus focused cn the role of solvents In controllirg the
intramoleculsar charge «ransfer (ICT) process for electron denor acceptor
{EDA) dye molecules {S-11) whieh have the same acceptor ¢roup with dif-
ferent eleciron donor moietles. Moreover, medium effpct and masa spactra
as wgll as bloleglcal activity of these compounds.

Experimental:

[4-{4-Arylmethyleno)-2-(4-nltrophenyl)) oxazolin-5-onea I-IV were
prepared [12j.
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The uecad solvento were purified mccordlng to Vogel {13a) and Or~
ganicum {13b]. The UV-VIS absorptlon spockra wera recorded on a Perkin-
Elmer 555UV spectrophotomater, Buffer solutions were prepared as recom—
menended by Britton and Robineon {l14]. The mass Bpectra were nmeasured on
Shimadzu, GC MS-G? 1000EX Gas chromatogzaph. Mass epectrometer (eloctron
impaet lonization 70ev, temperature lon scurce 200 ¢”and mace resolution

1000). Leaat sguare snalycis was usmed.

Ars Af-CH®C-—-¢o0
1 = 4- Ke,N- C.H,~-CH=CH- b o
aN= Celly
II - &= MogN-CgH,~ e
1II- 4- Moo- CgMg- [::]-
IV - 4- 4O- C.Hy~
NOZ

Results and Discussion:
1- UV~VIB Bpectra
i- Band assigament

The UV spectra of the investigated compounds were mezzuzad in
methanol and n-hexane. The apectra display malaly two groups of bands,
the flret group st 210 and 213 nm (in methanol and n-hexann =caspee-
tivaly) which can ba assigned 021 = A" trancitisn of 2=-p-nitro crometic
ring. The sacond group of dandes are within 252-255na zrange in mathencl
and within 245 - 233nm ranga in n-hexans indicatings¥ - JT' teaneition of
4-p-substituted aromatic ring.

i1 - Solvent effect

Tha present work fo dcoaling with the changes in the spectza of
compounds 1-IV which accompanied verlotion of agolvent polarity,
{cf.Tablea 1,2). The data damonstrate that in asphiprotic solvante
{(HED=R), a8 the polarity of the solvent increases ([relative to Ep
velue[15],2-value (16), dielectric conctant{l7] and Ct-valu2{18a), tha
traneition energy of the ccmpounds I-IV increasas, Thiw may be at—
tributed to tho fact that the charge separation between tha doner groups
(~N(CH3)2,-OCHJ.-OH) and the carbonyl group a8 acceptor Ls greater in
the Ground state than that in tha excited state. This indicate that the
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polarity of the solvenus play an importint role In stabilizing the
ground etate through dipole-dipcle or dipole-induced cdipola
interactions[4,19,20). The abave regylts provide go0d cvidence that
hydrogen bond (HB) epecific interacticn dominates the overall colvent
efigct in this clase of esolvents, in other wecrda, HP donor strength i.e

X=value Lo largely reeponsible for the blue chifv, On the other hand,
compounds I-III display a red shift in basic cxyganated solvante (HER)
which ip due te hydrogen boading accepter strengih of these solveace L.e
B-value{l8b], so destabilizatien of the yground cteta of the molecule and
ccnecguently decreapes ts electroaic traneiticn encrsy. Cempsundsz
i-IiI cdemonestrate bathechromic shife in mnen-hydrogan ctonding solvenss
{i¥2) whizh is attribuced to the change in the efruciured from ncn-polar
atate to pelymothine state [21].

However it ip obvieus thet there is no corrolacion between czm-
pourd IV and the polarity af (REA and NAB)} solvanta since these solvents
mzy {orm comglexea with the exzzoulone ring and not with the cenjugated
darer-acceptor cystom,

It ip worth neting tha® compounds II, 1II, IV show shoulders &in
{XK3) rolventa or maximum splitting to give two moxima spocially com~
veund IT in cyvclec= End n=hoxanc., Thie mav be etiributed £o the elaectron
eremeticen frca two orbitals of the dona2ting group to tha same or dif-
ferent orbitala [2%,23] of the ectopior part.

stempted corcfelation betwesn ECT and polvent polersity paraznetere
{Eq, 2-r 0t} werse cuccegsiul,.Strong devliaticon wac obcerved in case of
alceholic solvente reletive to the non a2lcohellec conet (EBA aad Nidj,
this Coviation Ia actributed to stromg integaction baiween thosa al-
coholie salvente and the investigated campounds I-IV (ci. Table 2).

In <anclueion, tha rasults dempneaczate the exictance of 57T -t
and n- 7" trznoitions which are responpible for intramoleculer charge
transfer of the ncn bending electrona of the daoneting groups (=F(CHs),,
—QCH,, -0E) to the zeeceptor part of tha mclecula. There Lo a succecuo-
ful cocrelation betwean some &clvcnt polerlty pazamcters and the lnves-
tigated compounds. H-bonding is responalble £er the blue chift In (HSD-
A} clase indicating that UV~VI§ epectri ia largely dependent on the kind
cf malvent.
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fid~ Spoetra of mixed selvents :

Tt i Dof interest Lo investigate tho characteristic behaviour of
compournd I In ethyl acetate-methanol mixturé, wheze a hypochromic end
red shifts is observed due to greduazl formation of intermolecular
nydrcgen hondad soclvated complex between compound 1 And  the relz-
tively acidie methanol
{ &€ =value) which added with muccersively increeped guantitiee to athyl
acetate ap 2 baslc golvent (HBR). An icosbestic polat exiete around 423
rm  suggedting presence of &n  acid-base eguilibrius in such madium,
HL +# %5 H,L. It ic evident that in ethyl acetate the molecule oxiets in
basiz form EL whers with incressing the amount of methancl the doner
portion increasas in theo medium concmguently increasing the acldic form
HyL accompanied with red and hypochromic phlfts. Thle ie consistent with
the explonation that the electronic tranczition (‘>max} in this colecule
i¢ @ue to fntramolecular CT which showes hich aensitivity to nedium
proparties. The equilibrium conatant is calculated according to the fol-
lowing equaticn (24].

(A1 [D] {?) 1

a £ k&

Where {D] {5 donor quantltice renging froa 0.0% to 6%, [A] is aceceptor
quantity, d ls absgorbance at *wmaz, [_ is the molar abeorprivity of
the coaplax. The plot of [A](D]/d value againset (D} ie lihear. Frem the
elope &nd intercept the value of k io calculatec end found to be 1,02
L.mol™*,

iv =~ Speccra in buffer sclutdons

the epectra of compounds I and I were recorded in buffer solu-
tione (50% E OH v/v). A clear lsogsbestic peinte at 458nm cad 41fom Zor
compounda I and II reapsctively are observed (ndiecating a eaimple
precelytic equilibrfivm between HH* {protenated compound) and M specias.
H+H % MR where MH Lo & ohort vavalength speclee whose lone pair of
nitcogen electrona ie blocked due te acceptanze of proton from the
madium, €0 cecreasing the lotramalesular CT. The pRa values weze found
to be 1.85 for ccmpound I and 1,42 for compound II indicating that com-
peund 1 ig more basls than II.
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2- Mass gpoctra

The maes epectrum of compound II wam cargied sut at differeat tem-—
peratvree beléw m.p {Direct Inlet Prob 85,120, 145 and 200 Cﬁ. It givas
the moleculer ion peaks at m/z=337 and bage peaks ot m/z=195 at all Ln-
vestigated temperatures. (Tabla 4} showee that with increasing, the ted-
perature from 95 to 20D C'the half life time of tha ions desreasa.

Aleo 120 C°im the cptimum tempecature at which &l) fragmente are
reletivniy more stable and exist. It is worth noting that the molecule
ip fragmented sccording to four pzthwaye A,5,C and D. The ion m/z=14S ic
the common praduct of the four pathwavs (cf. cher: 1}.

3 - Biological actiwvity :

Tha iavestigatod compounde were acreened for antibacterial ac-
tivity against Escherichla cocll, Pacudomonae flourescence, Bacillus
cericug, Bacillug pgubtilip. Asperglillus niger and Penlcllliuvm cyclopium
at ceoncentrations of 8Q0,500,100 and 50 ppm. These c¢ompounds were aleo
ecreened for antifungal activity at the same concentratlona(25). The
reswles mre shewn in (Tadble 5). It was feund that compounds II and III
are the moct effective on 2ll tested organisme, where compound I and IV
were found to be not effective.

The authorzss wculd like to expresp her thanks to dr. Hetwally,

R.H, - Faculty of Science, Botany Department - Benha, for blological
acreening.
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Tnble (1): Effecl of Solvents on Compounds I mnd II in Differcnt Classes of Solvents

Riclogtric T 11} 1 it 1 11 1 [§
T z & ] CONGLANE  =——vascassseccecu-camaw=- aa
Solvent K.cal at 20 c° > wax Transition £ max D.vf
rin1 =1 (n u} enorgy (ev) L.aot™!, cad cn=t
inh.~ A 3
HaoH 35.5 8).6 .92 32.6 527 LEL) 2.152 2.409 25914 15436 4132 3698
EtOh 51.9 1.6 6.550 243 542 198 i.330 2,988 21561 436821 4033 3670
iza-1'ron 18.49 76.13 0.6357 18.3 535 503 2,317 2,465 25611 10622 1003 3751
Lyg -
Hs0 35.0 71.1 0.752 48.%9 545 512 2.275 2.421 26479 1204¢ 3755 3724
(U3 1.8 63,5 0.719 3G6.% 6539 507 2,200 2+445 27341 36721 3970 3204
Actrone 42.2 65.7 ¢.199 20.7 524G 4195 2.35%7 508 31372 H4RER 4126 3731
Fthyl acetake 33.4 59.4 0.481 6.0 519 190 2,389 2.5630 IGEAS 39704 4387 3831
Dinxan ac.9 - $.363 2. 517 B9 2,300 2,540 37204 LSO 4040 35717
Ky
ch2clz 41.1 64,2 3.9 542 504 2.287 2.4995 26217 32347 I56T  I538
brnzene 1.5 - 2.3 330 495 2.339 2.50% 28125 32568 IGLL 3426
Tisducne .y - 2.4 528 194 2.118 2,510 33160 {0621 00 1525
ceid u2.5 2.2 520 461 2,344 2.597 35040 38014 3TGZ 3042
502 h
Cyclohn 1.2 - 2.0 soG 468" 2.450 2,693 32972 38GI8 3566 2975
194
n=Hexans 30.9 - 1.9 500 484> PEE L 2.672 17098 30311 L LY QUM
487
' Two Maxima.
hatacent s oot oo dod SR LR R - o —— = AT g o, W P EVCTR . e e
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Table (2): Effect of Sulvents on Compounds III ond IV in Differeht Classcs ol Salvents.
Dielectric 112 Iv & v 111 v Iy v
ET 2 - ] conatant -= = e o =) -
Salvent K.col at 20 c* J.Inn Transition h!ﬁn Dv:.c.
wol=! (nm) ansrgy (ev) L.eol-l.ca-1 en1
mo_-_al
Melil 4 55.5 93.6 Q.98 32.8 400 375 3.018 3.308 26000 26309 4414 4812
Bron 51.9 79.86 0.850 to24.3 405 37T 3.061 3.28% 3100 28183 4321 4068
ing-PyOM 48.9 76.3 0.887 iB.3 100 79 1,054 2.271 28028 30232 4201 4380
nua .
DHSO 15.0 7l.1 0,752 48.9 112 335 J.008 3.139 32321 27048 4539 4921
DHMF 43.8 68.5 .70 35.7 409 80 3,031 3.263 o708 18044 4658 1759
Acetaone 43.2 65.7 0.493 20.7 404 J76 2,069 3.297 342391 28073 4543 4555
Ethv} ucetnte 36.1 59.4 0.441 C.0 403 n J.036 3.269 43750 1857 4387 4455
Dioxan Je.d - 0.36) 2.2 403 318 .08 3.280 41200 3nZaG 4206 496092
393 ch 3C5 ah
sl
cnzel2 Tl 64.2 4.9 1i2 383 3.008 3.237 37650 19779 4533 36499
382 ch 168 =sh
Benzene 3.5 - 2.3 410 JEG 3.024 3,212 39750 27075 4359 4499
370 ch
foluene 3.9 - 2.4 109 JA6 J.on 3.212 41750 31202 3920 4931
: 263 ah
€Cl4 32,5 2.2 409 343 3.031 3.204 40750 306939 B4 2752
431 =h 370 oh
Cyvelohexane 1.2 - 2,0 403 381 3.u61 3.229 46250 30951 3169 2025
427 gh 367 gh
385 gh
n-llexane 30.9 - 1.8 491 Jaa J.092 3.263 46250 30951 3387 3753
_ 422 =h’ 363 eh
402 =h

v wm s ———

s crmEEE—-
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'
Takle (3) : The tinear laterrelation between Transition Eoergy ¥cye (ev] aud Solvent Paramelers for Compounds I-1V.

- ———

m..n.a 1 Linewy e Solveat X ¥ Linei wquatinon Solvent X Y
h T y:1.800 & 00"V X « 1,943 HeDD.ZIOH, isn-Teb. 2 Eoe dlov) yeG.R30 w 107) X b 2,855 MoOU,EU0H,ico-FuOll ET Ectlev)
S, 0955 Al 8955
I3 v 0Tx 5 0"y X e 2.22n yed.507 x 107V X ¢ 2,208
, Aeh, 8371 4041, 8356
a1 yad.u38 x 1073 X o 2.820 ¥43.360 x 10”3 X ¢ 2,859
L=, 9555 Hail, 9381
"W ved, 576 o 073 X o 2,007 ¥25.268 x 1073 X o 3,003
P, BT o=, 110
] et x 10°F X 9 X939 LeiS0, DK, AceLune, z fct tev) y=-1.0308 x 1072 % » 3,027 OM50,.DhF, Acetone, ET Fctiov)
wor=1,%05%) tthyl acetnty ~e-0,58237 Zthyl ncelato I
11 vie8,94 « J0™% X 0 2,008 : ya-1,562 & 10°% X ¢« 2.136 -
RS TEY O a-D.0259 9
0 ve=S 604 x 1070 X 5 2,422 yoe 200 % 107 X ¢ 3.426 |
oo, G011 w0y 6. 8744
v 10000 & IS N ¢ 2,044 ¥a=1,650 & » 3.995
31,7251 Su=0.67C0
] Vel 138 X 0 2.236 thadll . EROY, Jria-PrOl Tet f(av) ye=2.610 x t0~2 X » 3,615 BDenzone,Tnluvne, ET Ecttev)
- o K1Y Sz=0,.0741 CCl4 Cyclohexans,
i w0030 X ¢ 2013 ya-l,%85 x 1072 X ¢ 4,343 n-Hesone
A-0.55T) W= 1,900
mn vi0.U738 8 ¢ Bl yo-1.565 3 10°2 X ¢ 3,558
P ¥ wa=0,573h
1y Fa0,005 X 1 3,052 ¥u=1.080 % 102 x 1+ 3.57¢
; 0,46 o 2=0.7281

N Eapta Rt PR S R ARG aA e EA RS . LR EES A A SN e e naan o, 3 - = PR i e~ e
KIS0 - Uimnthvisn)foxide
e 2 Dharthyl foraambde
[¥a) favee lnl 1o FaeiT prient g

— —~e o y - cer— — e—— et s et e - —
A SR K Rl . A - S D sty -~ . — LRI SR oL v



Table (4):

- - ———— e v > A o gy e 48 i o SR e R e e e 0 R e o

i

X Relative abun .nra... at
' m/z e —————————— et s R

95 C 120 C 145 C 200 C

' 337 24.2 18.2 18.2 17.3
3ot - 8.3 2.0 ——

287 —— 31.9 - -

189 - 6.1 - -

188 - 37.2 - -

187 - 6.6 -- -

| 159 100 100 100 100
150 - 3.6 2.2 2.5

149 - 4,3 0.4 -
145 - 3.2 2.3 0.8

124 - 14.8 - -

120 52.4 43.Q 10.2 ==
92 9.7 8.8 2.7 1.5

e o ] . S T T Y o a3 A A R e e S e R A ey

' Table (5) : Diological Effect of Cospounds I-1V on Colonial Growth

Inhibition Zons (dicastor) am

. Compoumnd Cancentration - mmemmae
W n i Kacharichin ruesudomanan bucillus cacillua Arpargiliua Pentcillium
[+ coli floureacenca coricua cubhtilia niger . oSyelonium
5 _ - . . e e y
E . u 600 20 26 10 18 0 1"
= ~ 500 8 1z (] 4 8 - [
+ O 1t a Q0 o [} (1} 0
= A2 50 a ) a 0 ) a
[e R4
w
.mu 11 800 13 1 ki 18 25 30
o £00 9 20 8 5 7 B
s .m_ o0 0 8 . o 0 0 2
2> 50 6 [ [} [ o ]
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