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ABSTRACT

 يمم

The electronic absorption Epectra o2 4 - nitropyrid1ne

N-oxide (4-N0و PYN), 4-chloropyridine N-oxide (4-C1 PYNO),

uinoline N-oxide (GuNO), 4-chloroaulnoline N-oxide {4-Clو 
QUND) and 4-nitroguinoline N-oxide (4-N0, @uNO) have beeD

recorded in d1fferent orgenic solvents in the .V. لا end visible

regions. Pyridine and quinoline N-oxide oompounds Are found

to be strang guenchers rfor some organie fluoRescent moleculeE

such as fluorene And azafluorene، From ،the fluorescence

meAsurementد , etern-volner quenching constante (Rgv) are

deterMined. @uenehing mechaniam is explained in terns of

•. اعد

 "م

"

electronic charge trAnsfer And Energy transfer proce8ses.

INTRODUCTION

Though much wonLr hes been donE op the solvent influences

on the electropic ApectrA of pgridine and quinoline deriva­

tiyes, less work hAA been done on siMilAr studies on pyridine
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end quinoline N-oxide derivatives٠ He have previouslr

reported A vibrationAl €tudy concerning the laser Reman end

infra-red spectra ٥٤ (4-C1 PYNo) and {4-N0 PYNO) [1]. The

present invesLigation is devoted to attrlbute the electron1c

trAnsitio , د to observed abscrption bands of the studieD

compoundE, The aalvent effect on theae electronic transitions

especially those of intramolecular charge transfer, bAs been

interpreted. We have likexise recorded the fluorescence

spectra of the two compounds fluorene and azafluorene. A

uenching study of these two compounds by the pyrid1ne Andو 

auinoline-N-oxide derivatives are erAlysed And eTpla1ned.

Bxperimeatal

heasureMeDt6:

Electrcnic absorption spectra were racorded on a Perkin-

ELaer Lanbda 303 double beeu 8pectrophotoEeters in the

wevelengtb rAnge ،50-200 nm uAing 1 cM quArtz cells٠

FluoreEcence Bpectra were recorded n Sh1nadzu RF 500

inatruaent uaing ethenol As solvent.
٤ 3 ي٠

Ba terialB;

THe pyrtdine and quinoline N-oxides were prepared as

deecribed bY E. OchiAi [2]. Pure luorene ؟ And azafluorene

were purchased fro» L. 1ight &Co. Ltd. Englend and Aldrich

respeotively and uBed as received,
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RESULTS AND DISCUSSION

Electronic spectra of Eome pyidine and quinoline N-orides:

The observed spectral data concerning the absorption

bands with their ass1gnments are summarised in Table 1.

GeNerAlly the spectra of All studied pyrid1ne and 'auinoline N-

oxldes exhik٠it two bAnds, in the wavelength range 200-255 nm,

and 259-380 nu٠ The first peak is A strong Eolvent

' ndependant bAnd and attributeD to An electronic transition of

٨-٢٤ tye [3,4], The bigher wavelength band {259-380 nm) ie

assigned to an lntramolecular» charge transTer bAnd (ICT)

w ithinب the whole molecule. I٤ such systeDs ICT Acquires a

lower excitation energy (higher %avelengtbA) as.the electron

],ithdrawing poFer of the substituent is increAsed  ن5,6]

therefore, tbe largest A max is in case ٥٤ (4-NO, PYNo) and

(4-N٩,٥UNo). One notes Also that max {TCT) in waterأ 

aolvent follows the following tzend:

{aax (4-٥1 PYNO) «Amax (4-NO, PYNO)EAmaR{ GUN0) <Max (4-No aUNo)

Horeover, in cAEe o2 hydroEen bonding Bolvents,

protonation of the negative charge on the oxYgen Atou

decreAses the electron density avAilable for this atom as

shoun by CNDo ealculation [1,5,7], thus m٥٤e ene±gy 1s

reguired to eause exc1tation and ،2 max is abserved at lover

values. This blue shift has been observed in analogous

compounds [5,6].
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EmissioD spectra of fluorene and aEAfluorene، @uenching by

some PYND anD QUND derivAtives:

The spectra of fluorene and azafluorene quenching have

been recorded in ethanel (Figa. l and 2]. Fluorene absorbs at

AAbs. = 296 nm and fluonesce at 1F = 313 nه . Azafluorene

absorbs at AAbs، = 345 nm And fluoresce at AF = 377 nه ، A

drastic inhibition in th fluorescence eه ission Fthe م tuo

compounds is observed when a dilute solution of the quenchers

are added. The 9uencbing process follous the SteEn-Volmer

equation Fo/F = 1 + Ksv [G} where .P and Fo are the relative

fluorescence intensities in presence and in absence of the

٩uencher of concentration [G]. Ksv is the Stern-Wolner

constant. Kav values are deterDined from the slope o£ the

Fo/F vs { [ ت lines. The obtained Ksv values in ethanol are

.iven in Table  ع2

euenching Hechanis»:

Over the laat Tew years considereble interest has been

devoted to study the fluorescence quenching of AroMatic

hydrocarbons by warious types of inorganic and organic

uenchers [8,9,10]. AnthracEnce fluorescence for example isو 

quenched by pyridiniuه ion in bo t hن inter and intramolecular

pNocessea [8] and the quenching rate constAnts depend upon the

electron afTinity of the acceptor، Concerning our results, we

have not observed any charge trAnsfer band between (4-N0,
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PYNO), (4-C1 PYNO) as donors and iodine as acceptor shich

indicate6 thAt thesE two derivatives have weak electron

LikewiAe, in All studied solutions of-ا 
donating cha±acter.

fluoreDe And azafluurene, neither the absorption wAvelengths

nor the emission ones are prectically chlanged by queDcher
 ا

 إء·

addltion, excluding the possible fornstion of a ground or

excited stAte complexes٠

By exهa ining the reeultE £ Table 2, we observe the

4
 ن.-

٩
٤1
٢

following:

In case of azafluorene, the highest Ksv walue isi.

 ا.٠
١:٠١
 بي

 فيخ

Also (4-N0 PYNo)obtained for (4-N0 GUNo}.

strongly quenches azafluorene, whereas no quenchins

occurs when ueing (4-Cl. And 3-٥y PYNO) as quenchers

These observations auGgest that(Table 2).

quenchinE nRy occurred through electron or charge

tEAnsfer aechan1sms،

 إ.
·١

i1. The trend observed from Ksv valueA Tor fluorene 4s

PNoAzafluorene whenofthatt٥ain4ler

derivAtiwes have been uAed as quencberE، bowever

{4-N0, GUNo) weakly guenches £luarene in part1cular

hen compared with (5UNo) (Table 2) which indiceteaن 

that an electron transfer mnechanism is not the Eole

only the 1actor deterDining the quenching proce68٠

The other mEchanisu which can be operative is the energY

 ب

4
 ما

£ ة!

'$
 نة و

'٩

 ر مج$

٠٠١

transTer (ET) onE, £:T qwenching pathway is aore effcisnt by
١٦
 ر-
 لا .ه,

٤
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increasing the spectral overlap between the fluoreacence band

of the donor and the absorption band of the acceptor. It was

found, that the ET rate 1ncrcases by increasing the overlap

irtegral between the emission spectr of benzene As A donar

and the absorptio; spectrum of sone aroaatic hydrocArbons

(chrysene, phenanthrene And naphthAlene) as acceptors [11].

Our resultE (Table 2) shou that Ksv vAlues increase by

increasing the overlap Mentioned above. In case of

azafluorene the highest two Ksv values are obtained for the

two guenchers (4-N0, QUNo) and (4-N0 PYNO). For fluorene, the

highest Hsv values are abtained foi (4-N0 PYNO) and (GUNo).

It iE very interesting to note that the Isv values ror the

last two quenchers have been inverted when azafluorene is

chAnged into fluorene. This last observation strongly

confirms the important contribution ٥f ({ET) process As a

quenching Toute.
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Tهb]1و : The electronic spectra of soEe pyridine and

quinoline N-oxide derivatives.

CH,0 )نctl, )ه CH,08 AsaignAent يلا0

Conpound log هaت E Xa 1ogهل E MaX 1og E 1nax 1og E

4-٨0 Py N-0 250 233 231 227 t
٢٤-٣

337 4٠270 322 4.30 338 4٠276 3i0 4.088 (Icr)

» ٤
4-Cl Py N-0 248 207 223 209 ٢-٢

278 4٠188 267 4٠152 277 4.170 259 4٠203 (ICT)

-N257 ي 229 229 229 ٤- أم

330 3٠66 315 3.720 315 3.685 312 3.680 (1CT)

4-M Q B-0 265 256 253 249 ٤-٤٤

380 4.٤76 376 4.026 376 .160 365 3.840 (I0)

4-C @ B-0 252 220 21٥ 222 ٤-٤٤

355 3.960 330 328 .3.920 320 3.900 (1CT)

See text for the nane of the coapoundه( 

b) wax: Absorption waxi»uE wavelength in n»

e) ICT= intraهoleculAr charge trAnster
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Table 2: Quenching of fRuorene and azaflworene fluorescence by

soMe pyridine und qwinoline t-oxide derivativeg.

b nm
1og Ksv (1 ''or م Pluorescer ر @uencher 1aax (quencher)

Fluorene N-0313 ت٧ 4٠143

4-N٩٥u N-٥ 37٥ 3.944

4-Cl G٨٧-0 330 3,736

4-٨0 ٣ M-٥ 322 4٠477

4-٥1 ١٣-٥ 267 3.845

3-١٣٥-٥ 297 3.67٥

Aratluorene 4-N0 Gu N-0 37٥ 4٠٩7٥

4-Cl Gu N-0 330 4٠158

u 313 ن8-0 3.803

4-٢٨٥ N-٥ 322 4.3٩2

3-٢٣٧٥٨-٥ 297

4-٢٥٦ N-٥ 267 No quenching

,s a Aolventه ken in ethanolم ureeents are tمم Weم( 

Axlsu» Ab8orptlon o luorene and azafluorene areلا 

296 and 345 n» respectively.

b) Wari»u» of the fluorenscence peAks of fluorene and

a2Afluorene are 313 a dم 376 ،n respectivelyه

-148-



Conc. Mol/L.
0.0٥
1.4x1٥5

،2.4x1o'5
3 -مد«ه.5

٩.٥sد٥ 
5.2x1٥"5

8.2 د1٥"5
،5"6x1و٥. 

1

4-C1 OuN-0
1
2
3
4
5
6
7
8

 م ه و-م
١٥
١٢

٢

-14 -و

٩٢
، 2'

 ا وم ا
١8 إ٩١

٥«١ ا
١١١4
'٠}  ن ا

١ ,
١,
١ ,
١
 او

 و ا
 ا
١ ا
 ا ا

١١

 ن وي با،، ا4
 م9 و

٤}٦
٢ م١٢·  م ا زو

٤ ا إم از١ ا]»\ ٨ ا٦١١
i٤!١١٩

 ,ج إ"/ ز١i ة١ ٦" ا١
٢ ;ز٠١١ م {؟f أ١٧٨ إ&١١١٤'

 ;تي$ :ز::٦ اi١١١٤٤ لإ ة ا١ ه لأ ،٩ ر٩١, اولا٦٤٩ ]}ي}١٦٠١٠' إو ومي ه ولا {يج ة٠٠! و؟٦٩١١ ا٥4
;\$}

 ة#ي
 {ث],, إ0٠,٠ ,ج,٦ .رع3 إي#زي
 ا#ي .ر-'-.. ;:;:::م،:::
 تتجتثثتة:·a بي م{و" -ةج:يي-:ي:::--·

 ج
 ن
 و الد
G
5

a
 م بى

 ت50.0 إد•5و
€
 نه
 لم
c
 إ{

 ع ة

 م .ة
• @
 إم٥
 إم ر

g  عه
 م ت
 م

b p ة± م  ح

٥.0
30٨ 350 400

Wavelength {nm).
Rg. 2 : Fluorescence guench1ng spectra Df fluorene

4n Etoll by 4-chlorogu1nol1ne N-ow4de.



٠١, ي:  و

 ؤ

 ي
 ا

n1٧. Coll. Ann- Rev­
'٥1 17 (19921.

100.0

Qu٠N-٥ Conc.Mol/L.

0٠0٥ د
2 »٥٠7»1٥""
3 »1 .4x1٥
4- 1٠Bx1٥"٩
5 2.s1٥
6 ""3.2x1٥ د
7 4.7x1٥٩

·٤  ن
 لي
c ود
5

 }ب

 ير-.
 و-

 ير-
 ية

:::4

i
4

 م٦،-
 بي'
 يم يهج

- ية
 و ، ا

 ة
•٩

١٣
 ة3إ

 'ت»
: إ ٤1 .و4

 م
 بم
 4م

5و
± 50.0٥
ar
 ه
 لن
٢
H٢

0.0

1
 د٢٦4

 ي ر
8  ا2i و ة١

١٦١٨٨{
 رة ز! ا4

 ،ة١ ز
١٠'٠ !iة, 

i# ز ٥ ا
 أ١١١
 زز3 :إ
:! ز! م٢ و مى ولا

{٤١٠٠١ ١iإز إ٥ ا 
 ز4 م٠ و٤١

:{#: إزاء
5 م١١١6
i ;{لإ ي {بز ,i إ , ٤١٩٨

i} ا٩٩٩ ١٨6
١4٩i  {:{؟ ي، !:ز} أ؟4

 إ,{زم,0- إأؤ0!
 ،غ{;ز: ا;إإة}$ زi لإ ي2٦٦٩٠ ا#م٢ ز٩ "لا ي٢٦9١

 ت,لإ:ه. زإي؟
6 لظي ه#,

 ؟, --م.0.. %ث,إن

 الإ ي
Nلا #

-150-
350 Wavelength (nm) 450

،٠ Fluorescence guencl4nؤ .spectra of Azafluorene
in EtON by qu1roline N-oxlde,



.niv. Coll. Ann. Revتة 
vol 1i (1992).

 البحث ملخص

 مشتتات لبعض الإلكترونى الإمتماص أطياف
 التأثير أكسيد. ان-- والكينولين البريدين

 الفلوريسنس على المشتتات لهذه التثبيطى

 والأزانلورين الفلورين من الناتج

 من مشتقات لخمسة الإليكترونى الإمتصاص أطياف دراسة البحث هذا فى تم
 فى مختلقه عضوية مذيبات فى أكسيد- -ان والكينولي أوكسيد ان- البريدين

 لهذه الناتجة الضوئية النزم نوع تحديد تم وقد. والمرئيه البنفسجيه فرق الأشعة منطقتى

 البريدين لمشتقات التثبيطى التأثير دراسة قت البحث هذا من الثانى الزئ فى• المركبات

. والآزافلورين الفلورين من الناتج الفلوريسينس على أكسيد- ان- والكينولين
 ميكاتيكيه أن وجد وقد التشييط معدل حساب أمكن فولر- شترن معادلة بإستخدام

 الشحنه. إنتتال عن أكبر بنسبه الطاقة إنتتال الى تعزى أن يكن التثبيطى التأثير
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