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Abstract

1,4-Diketo-3,6~diphenyl-pyrrolo-[3,4c}-pyrrole(abbriviated DPP) is a new
heterocyclic pigment of red color whose chlorinated derivative is now on the
market. DPP was synthesized from benzonitrile and diethylsuccinate. Pariser
~Parr-Pople(PPP) molecular orbital calculations have been carried out on the
DPP in order to study spectroscopically the DPP chromophore on deprotonation.
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Table 1. Fastness properties of a few DPP pigments

Light fastness Weather fastness Migration Fastness
R of pigmented PVC of pigmented of Pigmented PVC
(Gray Scale) Alkyd-Melamine enamel  (Gray Scale)
(deta E)
H 5 1.6 5
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2.1 7171 % A2k

Hh-g-ofl AL8-%l A2k AldrichAle] &&F 2 UFAGS o ol AAsHA ot 22
ARgstgdnt, == &3S Electrothermal IA 910022 UV.-vis &4 ~dEzhL
Shimadzu UV-2100 Spectrophotometer®, ¥a#412 Carlo Elba Model 1106 Analyzer
. HA 29 EZ -2 Nicolet Magna-IR 500 SpectrophotometerE, DSCZ&A -2 Du Pont
20002.2 slgith.
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tert-amyl alcohol 360m¢el] Na 20.78g3} dioctyl sulfosuccinate 0.4g& #H7tslo] 247
Fatell A 1A17FE<k 100CE FA1A1 7} £ 52 80C & Y% F benzonitrile 61.87g(0.6mo)
& A7IEF 110CTE 524200} Nazk 943 &31€lF diethyl succinate 52.26g(0.3mol)
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Yield : 26%(22g)
Analysis : calc. C:749 H:419 N :972 0 :11.09
obs. C: 7412 H:432 N :9.56 0:11.74
Mass : 289(M'+1), 288(M"), 260(M'-28), 232(M -56)
Mp: 449°C
U V.( A maonm) : 505, 472, 445(s) in DMSO
545, 495, 455(s) in solid state

232 DPP-1(2)¢} o=tA A4

2.3.2.1 Diethyl benzoyl succinate(7)¢] 4

K,CO,

OEt

Ethyl benzoyl acetate 4.8g(0.025mol), ethyl chloro acetate 3.06g(0.025mol), KzCOs3
346g(0.025m0)2 acetone 25meell £-sHAINH 2247y #FA A1k o] FF hexane o2 Al H
g% ojole ZubAA diethyl benzoyl succinate 6.07g& Ath.(vield : 84%) &5
acetone, acetone-dimethoxyethane, dimethoxyethane$ AR&3te] H-g-A|1Z 92| 88

shaell hep et

acetone : 84%
acetone-dimethoxyethane : 85%
- dimethoxy ethane : 72%

2.0 2 4] acetoned acetone-dimethoxy ethaneZd A&7 -9 84-85%9] +&ZE A&+
9lot} acetoned AMEFF 97 wk-go] 7j3Lo] A Y 22 acetoned §oiE AHE-sHch,
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o4 3HAJ3E diethyl benzoyl acetate 5.52g(0.02mcl)2} ammonium acetate 15.4g(0.2mol)-&
18m¢9] acetic acidell H713H§F 25475 74 c).
® 3.52g9 H4e] A Ze] At
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Yield : 60%
Mass ; 232(M'+1), 231(M"), 202(M'-29), 158(M '~73)
Mp(TC) : 174

2.32.3 DPP-1(2)9] %A

CN

tert—amyl alcohol 27méoll Na 1.55g5} dioctyl sulfosuccinate 0.02g2 #7}3ste] A A 75
shell A 1A 2H5<t 100CE FA A2 ek 255 80CR FEF benzonitrile 4.5g(0.044mol)-S-
H718%F 110CE 524170t} Pyrroline 5.1g(0.022m0)& 3040l 24 H713EE 1417 100
TollA ukg-AZit} Methanolell quenching®+3$- ¢ 2§k}, Methanol, hot-water, methanol
o] oz AMTF ZAxzAZch(Yield : 45%)
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2.4 DPP-2(9)2| &4

DPP-2
DPP-1(2) 4.83g(0.017mol), methyl p-toluene sulfonate 13.3g(0.07mdl), KoCOs 5g5 57g 2]
nitrobenzeneZoll & r}sle] 200-205CoNA] 1417k vk 71t} & toluene, methanol,
hot-water2 M| & 3}e] 71 A 7]},

Yield : 33%

Mass ; 316(M")

Analysis : Calc. C:7593 H:51 N : 885
Obs. C 7691 H:52 N:9.23

UV.( A maonm) : 475  in DMSO
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Yield : 46%

Analysis : Calc. C 1 60.53 H: 282 N :7.84 0 :89%
Obs. C:60.12 H:302 N :756 0 :10.16

U.V.( A maonm) : 517, 480, 450 in DMSO
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A) CCls 10meel] DPP-1 1g, Bry 3.8g% H7FHF 18417k AF-Zoll A kg A7} o 743k
CCl, MeOH#2.2 A AT WA 28 MeOH 200meol] H7}3te] 3417k 3-FA 7o}
o 73 t}A] MeOHZ A HF Az A|Zc)

B) uFg27-& A)9} 2Folsted Bro: BFAFZIHE LE 2% AHrbeA

C) DPP-1% 1gAkg3tel o] CCly, Brzel k2 A)x719] 2u) & ARE-3isict

A7 AB)C)HFE-ZA 3} dibromo-§-E A= o] x| ¢4 monobromof-E A% delx )

vield : 0.82¢
Mass ; 369 (M) monobrominated Al
449 (M') dibrominated |

Mass=A 2 7} 3697} 4498t} intense 3FEE 449(dibromoAl)ell A -Bril A2 ®r7|=
ojgjct w3k Y4EA Ao AT monobromod 7 Aztste] A4 Az AFA e} A

ol 2 s AAEe] ¥R monobromol & FAE ] slvka AzbHc)

Analysis ; monobromo# 2 A4}
Caled. C:59.04 H:302 N:764
Obs. C:6041 H:319 N:799
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3. A 9 3%

olulA © 2 DPPi= benzonitrilef-E=A ¢} diethylsuccinate2}e] ¥l o 2 ¥g| o384l
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=it} ukg-71 4% scheme 1o Yel e benzonitrile 2¥-%12} diethylsuccinate 182}
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24 DPPY -NH-7} -N(CHy)-& & N-methyl#% DPP-2& ¢ 4 gltt. DPP2
phenyl#e bromo’| & =& SAHog o734 brominationAZ) A3 mono
bromox] #A9} dibromo*| g4 2] E§HEqte] doix o] MAL-S DPPe} vlws) Sale
eh}z] gttt DPP+ DMSO, DMF, pyridine5oll+= &850 S Fo|x= 73t 3
viebe] esiAg eb A mAlde) o) Ak FH2AE el DMSOYelM =
505, 472nmell A macs VERAIT friSlel AFSAA D] vt Faad e 4
HFol| A Bt o 40nmA A o] F = o] 545, 50090 A maE vHERATEH (Fig.h)
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Fig. 5 Absorption Spectra of DPP derivatives
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Fig. 6 Solution Spectra of DPP-1 in DMSO on deprotonation as a function of added amount
of tetrabutyl ammonium hydroxide
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Fig. 7 Electron-density alteration on excitation into the s(1) state
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