Pyrazoline =4 ¢ #43% £454

Pyrazoline XA ¢
A HFEA

g3, BEL, f40l, JHE, +AGY, +EAR
2RUGE A ANTHH, + RF NG TARG FPPR I G

Synthesis and Photoluminescence of Pyrazoline
Derivative

Mun-Hag Lee, Dong-FEun Kang, Jung-Yi Yu, Tae—Hoon Lee,
*Sung-Bin Kim, *Se—-Mo Son
Dept. of Graphic Arts Engineering, Graduate School of Pukyong National University,
* Division of Image & Information, Collage of Engineering, Pukyong National University

Abstract

We synthesised 1,3-Diphenyl-5-pyren-2-yl-4,5-dihydro-1H-pyrazole(DPP) and
investigated its optical properties. The structure of DPP was confirmed by GC-Mass
and elemental analysis. The absorption and photoluminescent spectra of DPP were
measured at both hydrophobic and hydrophilic solvents and by the stokes shifts of
DPP Lippert’s equation could be applied . The results showed linear relation between
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2-1. 1,3-Diphenyl-5-pyren—2-yl-4,5-dihydro-1H-pyrazole(DPP) 4

Ao AbEE Al9k2 Aldrich Aol &5 2 93 AN GES FASHA Fi g AHE
gon g2 ALEE oS Junsei chemical A8l 53 A& A& T

DPP2 4 #4L& scheme 19 e DPP F3HA= Aldol reactions &3 A
%433, DPPE hydrazine #7F w88 53 gHAdsdoh

DPPE § 4 ZAH(A9100, electrothermal engineeringnit), €A% (EA 1110/EA1108,
FISONSit), GC-Mass(shimadzuit)S F3ld @4 E9 732 2 5A4& Uit

2-1-1. DPP &34 &4

Acetophenone 1.44g(12mmol)® pyrenecarbaldehyde 2.76g(10mmol)2 o €& 15miz}
g7 50ml AzpEetsaad Wi o EF &9 &o FTHS 6mld] &M =
Potassium hydroxide 0.85g(12mmol)& ¥ 3 24A17F &< A2 A mrksich

BEES ¥ H2oA WA 5 FEE st A A48 Aotk aga o] 1A
AL et 2S olfste AMAAsIA 24g9 pyrazoline FUHAE 60% FE&E AU
k. mp 200C, anal. caled: CsHi6O C, 90.33, H,4.85, found: C, 90.41,H, 4.82

- 102 -



Pyrazoline =419 A3 2 JEA

2-1-2. DPP &4

Pyrazoline &34 1g(3mmol)¥ phenyl hydrazine 0.7g(6.5mmol)& ol €& 5mlz} 37
50ml 5 vtgk ZetaAd Yol 6417 59 reflux Al ZlTh

S T8 F A2 WAz FH HEE sto] 1A ZAS dojden o 14 2
4L s o&dd AAAsA 0.746g9 1,3-diphenyl-5-pyren-2-yl-4,5-dihydro
-1H-pyrazole(DPP)& 59%9 &2 dAt} mp 240C anal. caled: CsiHzN2 C, 88.12,
H, 525 N, 6.63 found: C, 83.31, H, 562, N, 6.62

©\ .CHj + H- OO KOH(7wt % solution in H,0) ,C\
¢ ¢ ’Q EtOH, r.t., 24hr
(¢]
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Scheme 1. Synthetic schcme of DPP.

2-2. DPPBI 354

DPPY F4 2HEHL ZA3)7] 98] UV/vis spectroscopylshimadzu. uv-2101/3101
pclE A}%G} R, s 2HEH S A8 A 30 Fluorescent
Spectrophotometer[Hitachi, F-4500] & o]&3tdtt &F4A] A44 &vE hexane,
toluene, chlorobenzene, chloroform, ethylacetate, dichloromethane% & AF&3420H,
A4A Rv)E tetrahydrofuran, acetone, acetonitrile, methanols S °©]&£3ld A3 Y
t}.

3-1. DPP9] 2454

Figle 444 8ol B2 DPPY §% 29ey(s @3 ~uEPB)S verd
Acleh, Wy sd=R A4 A Sioam Hel HBE lsges el F3aun
F4 249Efd L 350nm F2AA 12 F47F vERR R, 270nm F20A 23 FF7F o
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ofwtth. o2& DPP el = 7§of w4 eel pyrenest pyrazoline®] ztzbel FovAaw
Azkdoh Rojol weh W ~sEYe] Hd daxs o]zt JAAUAT 400nm el A
HAd H=7 Jdega, 500nm -‘?’*E‘Oﬂ’ﬂ £ og Azt gwetA dewt. oA
pyrazoline F=AE2 #44 F22 QA& dimer’l FAH vEld Azt Az,
Fig2e 54 &vjd o & DPP«! FradEd(d T ANEYJD)E HERD ROl

1&?

PL intensity (a.u.)

(a) (b)
Fig. 1. Absorption(a) and Photoluminescence(b) spectra in hydrophobic solutions of DPP.

Abs.(a.u.)
PL intensity (a.u.)
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Fig. 2. Absorption(a) and Photoluminescence(b) spectra in hydrophilic solutions of DPP.
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3-2. Solvatochromic methodE& o] §3 ®354 34
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4o TS ¢ 5 Jv AF 2 F AUk A" BRI E p, - 0, FE G
AL 7] 7t HAS o duAY o]Fe] Ade ARG ujdtt oG oA o
%9 F7bc amorphous FEIQ EA9 ¥F &8 FAF 5, B, - B #HE T
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T #F 7Fs3tt solvatochromic method& ©] 8% 452 RHEE T3l WP 4
i, 3z Fulyt gagle]l FPEES FFE F d= WH T duelth
Solvatochromic method2% Reichardt’s ET #& ol&& #d%® Taftrt AAE A
Ao g W™ Lippert's equation o] 4% ' Fo] uk o FoA
Lippert’s equation H o F+ ¥ 5o HAd $F 33 ] 29 stokes shifts
-v, )8 Q7] st ug gEicAe] #23a mUE] 2, fuio] FHE(e), &
“H4 FHEME ol &3ty YehlE o33 2oh(Eql)
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Va Ve = & (e’ [ e-l _.n-l (Eq.1)

2e+1 2n°+1

Vo AUES S5, v, A s
a : Onsager cavity9] ¥t7, h : Plank constant
c: 49 £x q, : A7IFHY #FA RHE
p, o vt e A2 RAE, ¢ &ufe] FHE&, n: &Y FHE

A71H V= AdESF A3 B42 ez, v.E= Ad 23 33 355 e
% a¥ Onsager cavity?] ¥t3 & velded o gL A ey =71 dAsdd
aA Aoz gtk 2EBR v,-V, (4V)E yEF @2 FI, [(e-1/2¢
D-(n®-1204+DUADE x&F Fo2 5t 229 49 o 71L7E (n, - p,)ol H
Hmg 7|4 433 ZHE #S g & Utk o] AL ol &3 #Ia RdE
#e 7317 91l DPPY Hul 4 s PLY Aol 2% A2 table 1o A23He
@, olm) AMEF &u) ZZe SALY BHLE Eqld dYstd adzsiy dxs
Fig.3ol vehul et
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Table 1. Exited wavelength and maximum emission wavelength of DPP

? 2 max ® A max

Hexane 343 403
Toluene 345 410.2

Chlorobenzene 3475 410
Chloroform 345 420.8
Ethylacetate 3455 411.2
Tetrahydrofuran 3425 4236
Dichloromethane 348 410.2
Acetone 343 442.4
Acetoriitrile 339 406.6

Methanol 341 406

a : The maxima absorption wavelength

p : The maxima photoluminescence wavelength

6000
5500 B tetrah;drofuran
>“’ chloroform
: 5000 r acetonitrile
> .
< ‘olu.ene ethylacetate me?h ano
4500 chlorol‘enzene
hé’xane dichlo:ometane
4000 ‘ '
0 0.1 0.2 0.3
Af = (e-1)/(2e+1) - (n*-1)/(2n*+2)
Fig. 3. A v as function of the solvent polarity parameter 4f for DPP in various

solvents.
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1 A3} stokes shift g2 £ule FATE vldBAAN U F den ojxe
717 EARY FAol Fhe )4y AL %”ﬂ«] :L’“O] AHdTE 4%
Ao} wig AR HojAle &7t =x7] W&o stokes shift = F7H3te
B3 olFol dojutAl Et & Figdol YellRol &0l F4o] AAFE 34
TAtet fujete] HA7IA Jsafo] dojy orjidele Exsb b s dojy Z
F o]Fo] dojupE Holgp?
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T ry .
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4 structure
ground
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non -polar solvent N polar type structure

polar solvent

Fig. 4. 7—7" and n—x" exitation and solvent effect.

4. 4 £

Aldol reaction®} hydrazine #7} 888 F3 =& HAZEAH DPPE A3 x
HAENY AFEAM G B3} DPPTFZXE Folstgr)
T3 54& ZAet7] da o 71A] &l E o]8dled UV &4+ ¢ PLS &A% 2
o

ol
i

& Lippert's equation®| 2 -&3tA Kol Aol Frlgtol] ulg} stokes shift gtol F
et a, o] A2 DPPe] 434 RHE g MR §3% & JAh
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