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Abstract:
The clectronic chbsorption spectra of some elecstroa donor-accepeor
(EDA} chrcmogens of oxasolin-5-one derivatives showed marked sens’iiii. -»

towdrds avmber of organic solvents of different polaerity. It is deduced
that in (KBD-A) solvents, hydrogen bonding is responsible for the nega-
tive solvatochremic behaviour by forming H-bonding complexes in the
ground state, leading o incraase ECT as K-bonding abilitios of ths soi-
vent incredses o<-value. In (HBA) zolvents the ccrrelarien betwesr ECT
end the solvent parameters 5, and Z-values is straight forward. The ak-
sorption spectra cl 4-N,N-dimethylcinnamylmethylene derivative in echyl
acetace-methansl rmixture was discussed. The pka values of some Jerive-
tivregs were determined. The nase spectrum of €-=1N,kK-
dimsthylcinnemylmethylene derivative was studied ez Fifferent Lemjwre-
tuvrag. Jiclepical activity was alsc studied where the ccmpounde contain-
ing the substituents (CE3) NCH.~ and CR0C;E .~ gave +ve results on &li
rested organlsms.

introduction:

A brecad clase of dyestuffe src based on elactron donor cceepter
chromogens, such compounds have Zound mzny applicaticne, euch as in
dyeliny of fsbrlc, colouring of tonere and in lmage Iorming and optical
information storszge techacloglce [1-4) Howaver, little attention han
beon given te the electreonic structure of oxaznliin-5- ons comboundad,
this prompted to predict and control the properties of thesa dyze. The
present wock 1s thus focused cn the role of solvents Iin controlling the
intramolecular charge «ransfer (ICT) process for electron donor acceptor
(EDA) dye molecules [5-11) which have the same acceptor group with dif-
ferent eleciron donor moietles. Horeover, medium effpct and rmasa spectra
as well as biologlcal activity of these compounde.

Experimental:

[4-(4-Arylmethylene)-2-{4-nitrophenyl)] oxazolin-5-onea I-IV were
prepared [12].
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The used solventp were purified accordlng to Vogel {13a) and Or—
ganicum (13b]. The UV-VIS absorptlon spoctra werm recorded on a Perkin-
Elmer 555UV spectrophotemeter. Buffer solutions were prepared as recom—
menended by Britton and Robineon [l4). The maps spectra were measured on
Shimadzu, GC HS-C? 1000EX Gas chromatogzaph. Mass spectrometer (eloctron
impact lonization 70ev, temperature lon source 200 ¢“and mace resolution

1000). Least sgquare snalycis was used.

Ar: Ar = CH 6 C === ? = Q
I - 4- Me N~ CgH,-CH=CH- 0
2N- Celly
I1 - &= Mo N-CgH,~ g
1II- 4~ Moda— CeM - @
IV - 4- HO- C H,-
N°2

Results and Discussion:
1= OV=VIE Bpectra
i=- Band asgsigament

The UV spactra of the investigated ceozpounds sere meazuyed in
methanol and n-hexane. The spectra display maialy two groups of banda,
the firest group &t 210 and 213 nm (in msthanol and n-hexana raspec-
tively) which can be assigned to27 -'mf trancition of 2-p-nitro c-onetic
ring. The second group of bands are within 252-255nm range in mathencl
and within 245 - 233nm rang2 in n-hexans indicating?¥ - 77’ traneition of
4-p~substituted aromatic ring.

i1l - Solvent effece

The present work ies doaling with the changes in the spect~a of
compounds 1-IV which accocmpanied varlantion of psolvent polarity,
{cf.Tables 1,2). The data damonstrate that in asphipreotic solvante
(HBD-R), ae the polarity of the solvent increases (relative to Ep
velue[15],Z-value [16], dielectric constant[l7] and <<-valua[lBa), tha
transition energy of the ccmpounds I-IV increases, Thie may be at-
tributed to tho fact that the charge ceparation between tha donor groups
(-N(cua}z.-OCH3,—OHJ and the carbonyl group ae acceptor les greater in
the ground stato than that in the excited state. This indicate that the
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polarity of the solvenus play an important role in stabilizing ths
ground etate through dipole-dipcle or dipole-induced dipola
interactions(4,1%,20). The above regults provide good cvidance that
hydrogen kond (HB) epocific interacticn dominatcs the overall colvent
efigcl in this clase of sclvents, in other weorda, HB donor strength i.e
‘X =vyalue Ls largely responeible for the blue ghift, On the other hand,
compounds I-III cicplay a red shift in bagsic exyganated eolvante (HER)
which is due to hydrogen boanding iccepter strength of these solveate l.e
B-value[l8b], so destabilizaticn of the ground ctete of the meolecule and
ccneequently decreases t6 electroaic tranelticn encrsy. Cempeunds
i-III demenestrate Eathechromic shifc in nen-hydrogen bonding solvente
{WEB)} whigh is attribuced to the change in the etruciures frem ncn-polar
state to polymothine state [21).

However it ie cbvicus thet there is nc correolaclien between com—
pourd IV and the polarity of {REA and NBE} solventa since these salvents
mzy form complexea with the ¢xazolene ring and net with the cenjugated
daror-acceptor cystom.

It is worzh noting tha* cempounds II, 1II, IV show ehculders in
{¥K3) rolveonts or maximum splitting to give two mexima specially com-
veund IX in cvcle= End n=hoxanc. Thie mavy be atiribuced o the elactren
premetien £roz two orbitals of the donating group to tha same or dif-
ferent arbicals [22,23) of the ectoptour part.

vttempted corselation between ECT and solvent polarity paranetere
{Eqs &=, o}, weze cuccezziul.Strong deviaticn wac cbgorved in case of
alccholic solvente releativa to the non zlcohelic cnes (EBA and Nidj,
this doviatiern Is actributed to =crong interaction between thosa al-
caholie colvente and the investigated campounds I=-IV (ef. Takle 2).

In conglueicn, tha ragults demonsecrate the exletance o srart
and n=- ﬂJ tranoitions which are responoible for intramoleculer charzge
tranefer of the ncn bending electrons of the doneting groups (=H(CHyj,,
—0CH,, -OE) to the pcceptor part of thae mclacula. There Is a succeco-
ful correlation betweer some sclvcont polerity paramotere znd the inves-
tigated compounds. E-bonding is responaible fer the blue chift In (HDP-
A} claes indicating that UV-VIS spectri is largely dependent con the kind
cf acivent.
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fil- Spectra oi mixed solvents :

1t 15l interest to investigate the characteriestic beheaviour of
compound I in echyl acetate-pethanol mixture, where a hypochromic and
red shifts is cbserved due to greduzl formation of intermolecular
nydrcgen bondad sclvated complex between cossound I and the relz-
tively acidlie methanol
{ &< =value) which added with succecsively increegped guantities to othyl
acetate se 2 basic solvent (HBR). An icosbesktic point existe around 423
rm Suggedting presence of &an acid-basa egullibrium in such madium,
HL +H =% H L. It ig evident that in ethyl acetate the moiecule cexipts in
basic form EL where with increasing the amount of methancl the donor
portion increasas in tho medium consequently increasing tha acidic form
iyl accompanied with red and hypochromic phifts. Thie e consistent with
the oxplonation that the electronic transition (:“max} in this molecule
ic due to intramolecular €T which showes high aensitivity to nedium
properties. The equilibrium conatant is calculated according to the fol-
lowing eguation [24].

{r] [P} {01 1

———————- 2 —mm——  m———

a s Kl
Where {D] i{s donor guantlties rgnging from 0.0% to 6%, [A] is acceplor
guantity, d 1s abzorbance &t *maz, L. ia the molar absorpiizity of
the coaplex. The plot of [A][{D]/é value agzinst (D} ie linear. Freom the
slcpe &nd lntercept the value of k is calculatec and feund to be 1.02
L.mol™*,

iv = Speccra in burfer solutions

The espectra of compounds I and II were recorded in buffer solu-
ticns (S0% E OH vfv). A clear isosbastic pointe at 458nm 2ad 4ilnm Jor
compounde I end II respactively are observed indicating a simple
pretelytic equilibrium betweaen HE™ {protcnated compound) and M specias.
K+ =5 ME where Md Lo a short wavalength spsciee whose lone pair of
nitrogen electronaiis blocked due te acceptanze of proton from the
madiun, so decreasing the Llntramslesular CT. The pRa values ware found
to be 1.85 for ccmpound I and 1.42 for compound II indicating that com=-
peund 1 is more baslc than II.

-118-



Univ,., Coll. Ann. Rewv.
Vol 17 (1932).

2- Xass gpectra

The maes epectrum of compound TI wam carried out at different tem-
peraturee belew m.p (Direct Inlet Prob 95,120, 145 and 200 Cﬁ. It gives
the melgculer ion peaks at m/z=337 and bage peaks 2t m/z=195 at all in-
vestigated témperatures. {Table 4) showes that with increasing, the tem=—
perature from 95 to 200 C'the half life time of tha ions desreasa.

Aleo 120 C°is the optimum tempecature at which :ll fragments arc
relptivniy more stablae and exist. It is worth noting that the molecule
io fragmented =czording to four pathwaye A,5,C and D. The ion m/z=145 ic
the commson praduct of the four pathways (cf. chort 1}.

3 - Biological activity :

Tha investigatod compounde were screened for antibacterial ac-
tivity agaiast Escherichla coll, Paeudomonae flourescence, Bacillus
cerieus, Bacillus gubtilip. Aspergillus niger and Penicillium eyclopium
at concentrations of 8Q0,500,100 and 50 ppm. These compounds were aleo
ecreened for antifungal activity at the same concentratlons([25). The
reowlss are shown in (Tedble 5}. It was feund that compounds II and III
are the mosgt effective on 2ll tested organisms, where compound I &nd IV
were found to be not effective.

The aathorzss wculd like to expresp her thanks to Dr. Hetwally,

R.H. - Faculty of Scienca, Botany Depzrtment - Benha, for blolegical
screening.
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Table (1): Effecl of Solvents on Compounds I and II in Differcnt Classes of Solvents :

Bieloctric ) It I 1t 1 11 1 LI
ET H o i constant === : IR
Salvent Kowal at 20 " *wax Transition ﬁ.sﬂs Dﬂ.__
. en1=1 {n =) encrgy (ev) L.eol"),col cn=!
UG~ A 3
I 35.5 82.6 .99 2.8 5a7 184 2.352 2489 25914 45436 4182 3698
EtON 51.9 19.6 0.550 25.3 512 138 1.330 2,483 11561 43831 4033 3I670
sa=-Lron 18.9 6.3 0.6G57 16.3 535 503 2,217 2.46% 25611 40822 1003 3751
Lna ¢
PHS0 35.0 71.1 0.752 48.%9 545 512 2.2715 2.421 26379 12c¢40 3755 3724
miF 31,8 65,5 6.7)J9 30.% 539 L07 2,200 2,145 273441 6721 3970 3204
Acorone 2.2 65.7 0.199 20.7 624 495 2.357 £.505 31372 J4QGR 41260 3731 _
Ethyl acetate 39.14 59.4 0.481 6.0 519 4190 2.389 2.530 35805 34704 4387 3831 o
Dinxan 6.9 - 4.353 o2 517 1| BY 2,390 3.540 372048 JILIGO 4040 3577 n
4
My
CH2ClZ 41.1 64,2 8.9 $42 50 2.287 2.945 20217 32317 A56T 2538
brnzene 1,5 - 2.3 430 195 2.3 2,508 28125 39568 IG1Y1 3426
Tuwluenc 3.9 - 2.4 528 194 2.248 2.510 31160 40621 3900 Q525
ccid 3.5 2.2 520 451 2.389 2.577 A5040 J8014 are2 3042
502 ch
Cyelal 1.2 == 2.0 504 468" Z.450 2.G10 2772 18618 3566 2373
194
n~Hexana 30.9 - 1.9 500 483" FER i 2.672 17098 30311 40-1 2532
187
T Two Maxjma.
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Table (2): Effect of Solvents on

Compounds IIT and IV in Differeh

Classes of Solvents.

Swlvent

ET

K.cal
wol-}

B L L T T T

feo - A
Hedil 4

Eroil

ing-PyOH

nma

D50

DHMF
Atetone

Ethv}l wcetnte
_Mioxan

il
cnzelz

Benzene
Tolurne
1

cCcl4

Cyclohaxans

n-llexane

55.5
51.9
4E.9
15.0
43.8
41.2
38.1
36.0
11.1
3.5

33.9

2.5

30.9

-

93.6
78.6
76.3

7.1
66.5
65.7
59.4

64.2

Dielectriec 11z Iv 111 v I11 1¥ IiI 44
- ] conatant == =
at 20 c* J.-.nu Transition mlnu Dv_ru.
(n m) ensrgy (ev) L.soi"l, ca=1 cnm™1
0.98 J2.8 400 s 3.078 3.308 26000 26909 44168 4812
0.650 o24.3 403 377 3.061 J.28% 331400 281483 4321 4868
0.687 iB.3 408 379 3.054 2.271 28028 30232 4201 4380
0,752 48,8 112 395 3.009 3.139 32311 27048 4538 4923
0.710 35.7 409 380 J.c31 3.263 Joros 18044 4656 1799
0.493 0.7 4n4 A6 3,009 3.297 34291 28073 4543 4955
D.481 C.0 103 an d.0%6 3.269 43750 31857 4357 4955
0.363 2.2 103 Ji8 3.078 3.280 41200 0296 4208 4609
333 eh 3G§ sh
4.9 ii2 133 3.009 3.237 37630 19778 4533 3699
393 sh 168 sh
2.3 410 )86 3,024 3.212 39750 27075 4359 44959
270 ch
2.4 103 Jae J.031 3.212 41750 31202 3920 4831
AEI ah
2.2 409 367 3.0n J.204 40750 30659 B4 2752
42 =h 170 sh
2.0 403 351 J.u61 3.229 46250 30351 1&g 2025
427 gh 367 ch
358 sh
1.9 401 Jan J.092 3.263 46250 30951 3387 3753
422 sh’3G3 eh .
402 sh
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Takle (3} : The tinear luterrelation between Tranuition Energy ¥er (ev) aud Solvent Poramelers for Compounds I-1V.

e —

n.—:.-_a.::__ Linear egual ion Solvent & ¥ Lines vqustion Solvent X Y
h 1 ¥:0.810 x 107V X « 0.949  HeOD F10M,isn=Prod £ Zor fov) peB 230 w 1073 X ¢ 2,085 MeON,FIOM, ing-PrOll BT Fetlev)
-ULD055 Au0,8055
53 w103 s Y ¥ o« 2,32 yedo 517 x 1077 X o 2,203
, A:0.8371 4+0,038C
tit ye3.038 x 10°7 X o 2.821 ¥+3.300 x 1973 X ¢ 2,859
A1, 9585 a0, 5381
w ved 516 v 107 X o 2,007 y15.251 x 1673 X + 3,013
LSl 0974 <=0, MG
o e B e e e ol SRR R e e -
T ye=b 5 x 19+ X249 beis0, MIF, Acelonn, z Ect lev) y:=-1.038 x 1672 X v 3.027 050,000, Acetone, ET Ectiov)
w2r=,4905) tihyl acetmty ~e-0,5537 tthyl ncetato |
1 ¥re9.83 v 207V X 0 2106 : y=-1,562 & 10" X ¢ 2.136 -
P YRL W==D.9259 o
w17 visfi G0 x 107 X 1 3,422 yeel. 220 x 1073 X 4 3.426 !
o, 500 0 16 BT
v yi=1,000 & 1072 X ¢ 2,045 wa=L,651 % 10T £ o 2.M95
“0:=0,725) Su=0.062C0
1 vel 105 X v 2.236 thedll , E008, Jio-Propl Tey (av) ye=3.810 x 10~2 X ¢ 3.645 DBenzene,Tnluene, ET Ecttaev)
. R L] B »Pz=0.0713 el Cyclchexane,
1 FrOL051T X 0 2. 003 y3-4.785 x 10°2 X ¢ 4.143 n-texaue
A-0.857) s -1,9903
an ¥<0.UTIS X ¢ 3.bul y~-1.5685 x J0=2 x + 3,558
# 0. 9687 ~2=0,623h
v ¥R, 016 X « 3,182 y==1.080 % 10~% X 1 3.576
{ “ 0,46 @ 2=0. 7281
l.l.-....ul..lso i e I P e W - - - nwan - -
LS - PimnthviooiToxida
P 2 sty foraamiide
[ Curee bal vun eoef T orione * '

o . R ——_— e TR T R
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Table (4):

B ——————— AP R b et

iv e

X Relative abundmnge'at

95 C 1206 C 145 C 200 C

337 24,2 18.2 18.2 17.3
ot - 8.3 2.0 ——
2617 e 31.9 - -
189 - 6.1 - -
188 - art.z2 - -
.—Ud ol a-m iaad -
159 100 100 100 160

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 43.2 10.2 =

92 9.7 8.8 2.7 1.5

= - T -y e o R o e

Toble (5) : Diological Effect of Compoundn I-IV on €olonial Growth
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Inhibition Zone (dicaster) am

Compounl C tration - ammm———
N s Eschorichia Puomidonsnan bucillus Cacillua snpargillua Penicillium
coli floutemcence croricua cubtilia niger . eyelopium
1 Gog 20 ic 10 14 0 11
500 s 12 0 - a 5 (3
1ne L] ] o ] 0 0
50 o ] ] 0 1] [\
I 1111 13 n FiH 18 25 30
Lou 9 20 a 5 ? 12
to0o o & 1] 0 '] 2
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