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Fig. 1 The contrast of reaction routes for perylene-3, 9-dicarboxylic acid

1.2 1, 8FE_BE(KLEW2)HNEK

TE R 4 EUE 15 g(0.1 moD AR UK Z 12 500 mL A, Fin A B4 BR8N 55 (0.2 mol) , 7E 5 i
AR B A) 5 B 18 IR & 80 C LR FRIE BE SN 6 h. HZE @3 (TLO) Wi 50Uk R 58 4, #0850 T2 4
A 2 000 mL VKK, A AR AT L i8R, 8 O AL TS A5 8] 1, 8-28 IR 16 g, IRl 80%,
"H NMR[400 MHz, 57 At — B 5 F B (DMSO-d ) 1:6 8.55 (dd.J,=8.0 Hz,J, =4.0 Hz,4H),7.93 (1,
J,=4.0 Hz,J,=8.0 Hz,2H) ;" C NMR (100 MHz, DMSO-d):161.19,135.86,132.93,130.22,128.03,
119.54.
1.3 1,8 E__BER(KEYW3I)MEK

FE S H L 4 1, 8-28 R HF 50 g(0.25 moD) T A IR AAY 1 000 mL 27K 1, 78 2 i & 1 F B+
10 minf 2 ¥ € MR A A B2 MR E] 70 C . RFFIZIRE RV 90 min, TLC W45 JFURER IV 56 42 J5 457 1k in
P, BB R R FE AT BN T U N IEPE R 500 mL KBRS E kL SR E #E 60°C S R T R
1,828 kM 44 g % 88% ;' H NMR (400 MHz,DMSO-d ) :6 8.42 (d.J =4.0 Hz,4H),7.83(t,J, =
8.0 Hz, J,=4.0 Hz,2H);"*C NMR (100 MHz, DMSO-d):& 164.56,134.78,132.03,130.42,127.53,
122.93.
1.4 3,4,9,10-FEUHEBR BT (LEW 4)HEK

A AL 400 g FITE/K ZBREA 20 g AT A B P A EE 4K 52 0 48, 78 128 251 R A = 300 °C L I
R ERFE 2 h,25 g KBINEZER:; KRG FRIEE 200 C,ZERASHEP FIMA 1,828 “BEW I 50 ¢
(0.25 moD) , Bl J5 4k 2k T+l & 300 “C )M 6 h, FERIRIRHIE 200 °C L M7K 500 mL, B HE 10 min J5 48 5 N i ]
A 2000 mL K9, FES A T HERE 3 ho A5 K B AR L Fh i S 0 T 8 FH K Uk S I A B R ) 6 T
W A 75 CHERERON 1 h, B O B8 RN IEPETE 80 C AAME LT E 3,4, 9, 10-F0 U R R Ik
VR s 4 354,95 10~ DU R R Tk WV Bl R R ER R A I 1 566 mL WG R L 22 R = 80 C LML Y
LVRE PRI Mk ol 50%0 O A B0 BB ER 863 mL. 2y 1 h il fino¢ 4, FHR & 100 C ., 4k 2k by
30 min B 2 EE AT O BT HY L A i SR L D8 DF FH VR B S 78 %60 (JS k4 B0 1 B R I TR VR VR ) AE
80°C & FHE T3 RN Le 40 (i 3,4,9, 10-TE PUFR FR — e 0 Mz 4 5 45 g W 90 %.
1.5 3,4,9,10-FEWEEF (LEWS)WEK

TERC B AT 0 3.4,9,10-F6 DU BRI —BEW % 200 g Z248 in A F 95 %0 52 43 450 14 v 6 iR
800 g 1, bifiJ5 2% 18 FHE = 220 °C L ARFFIRBE KN 2 ho AR5 18 I 2 I L BRI R b A K AT L o
JR R K UE B DE 2 b L 7 80 C 4 R ML T8 DEAF 2 3,4, 9, 10-F6 11 KL s 78 EE 2R T L 445 2 1 M
A EIAE] 6 000 mL K1 140 g A AALFIR G WD AE A SR T, Z 1 I E 00 °C , 47 i 1
FERON 1 h S5 2R S0 A R AT ), 02 il 8 S NV DR F FH K 100 mL PR 5 78 U B LR G A5 1
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T I UE WM A S 60 g FITEPESR 60 g, fE = R A FHEFE30 min/5 i A BRI %k 60 g AIJK 600 mL,
PP 30 min, 1 8 S - UEVE O AR RN Y SRR IA T 1 362 mL, I E 80~90 CHEHE 1 h, A Kt [#H
PACHR B R 58 L ok 08 R N T ST U R B K A Y 3,4,9,10-FE U R T 162 gL RN 81 %.
1.6 3,9FEZE(ILEW6)HEHK

FE S AT 3.4,9, 10-JEDUFREF 40 ¢ A A 33.5 g ALY 200 mL KIE W 5 FE 38 51 5 7+
A 90 C ARG A @RS, % & R R THR 2 250 °C, KA 3 h, ILit 28 4 K i
0.3~0.4 MPa, {5 20 h J5 MR E 2= 0. 10% O 4 %0 89 58 BR ¥4 W 08 35 I R i pH A 8~ 9. 1 3§
S o K22 10 Y0 B ER R VAW VE 15 BB pH ol 2~ 3, M I A R R A T L 3 D B I A L D D D R R AR AL
BNYR W 200 mL PR PIHE T IE DR F] 3,9-98 TR 22 g R R 65 %' H NMR (400 MHz,DMSO-d;) : 0
8.90~8.81 (m,2H),8.55~8.42 (m,4H),8.16 (d,J =4.0 Hz,2H),7.72(dd,J =8.0 Hz,J =8.0 Hz,
2H) ;% C NMR(100 MHz, DMSO-d): & 168.90,133.79,132.45,130.93,128.68,128.34,126.38,122.20,
121.68,120.98,99.98.
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Tab.1 The optimal ratio of sodium dichromate for the yield of compound 2

n(AEBY D s n CEBERD  SBLEEE/C RBIIE /b WOR/ %0 || n(BEY 1)+ n CEHTRED KB/ C KRR /h %/ %
1+ 1.0 40 6 59 1:2.0 40 6 80
1:1.2 40 6 63 1:22 40 6 77
1:1.4 40 6 69 1:24 40 6 81
1:1.6 40 6 74 1:2.6 40 6 79
1+ 1.8 40 6 78

2.2 RMBEX1,8-ZF ZEARIER I
2N T TR BN 5 R X 12 BN 7 A WA e A R N SRS BB S B 5E A, 7 B TR AT e R R
A R BE 7 BT R S A A DR O R R A S SR R A N 0 T BE HEAT TR SE (3R 2). i
F 2 AT TE R A E RIS LT L BE A I RE Y T SN MR M T 2 RO IR BE R F] 70 °C I AR
2| 88 %0 Ak STt M EE L 7 S SCR AR AR KL I R 70 °C Ay B AR B
*2 ERBEXMFERKENZM

Tab.2 The optimal ratio of reaction temperatures on the reaction condition

F RNCREE/C o R E /B W/ % ¥ FNLIREE/C o B /B W/ %
1 30 1.5 32 5 70 1.5 88
2 40 1.5 39 6 80 1.5 86
3 50 1.5 56 7 90 1.5 84
4 60 1.5 78 8 100 1.5 87

23 RMEREX3,4,9,10-FEMKRER BT WEMNIMm

PN JE T C— C BN . H i e A SCHR I8 2 R 0 A ok R AT, 7 SR A v, (R R i
WA WA K 3E FH T Tl A R A 77 o BRI 24 7R A% 46 Sy 48 AT i B 1, R I B R i IR N Y E =R &R
P I A Ll S 7 4% 1 AR AR B, 6 s S RE R AT T IS (3R 3D H 3 3 T, AR SN A AN AR B LT L B TR
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JE B T I O T T v L 2 N IR BE K B 300 °C AL IR GA B 90 %0, 4k 4 T i R EE L 7 S ICR AR B R
KRB 300 °C oA fie e 1 T
x3 REEBEXNREENZME

Tab.3 The optimal ratio of reaction temperatures on the reaction condition

5 KOS /°C o ORI ] /b W/ % 5 SRS /°C o ORI ]/ b e/ %
1 200 6.0 47 5 280 6.0 83
2 220 6.0 55 6 300 6.0 90
3 240 6.0 64 7 320 6.0 89
1 260 6.0 79 8 340 6.0 86

2.4 IRWEEHEX 3,4,9,10-3E T EE F K 2200

34,9, 10-FE VU R R — I8k WV g 76 e i R v L i A5 3] 3,4, 9, 10-TFE DU RRTY , He % 2 W) if 78 24 J0RE RV 3], (4
IV B TR P X6 3,459 5 1018 DU R 1 WA 2% 52 T AR K, DR 457 L At S5 17 2% 10 N A8, XoF ok B 1R 1) % ) ik AT TR
TEGR O 3R 4 AT AE BN S5 A AN AR G B0 T o Bl G Ve i R B0k (9 38 0, S ISR B W T R 2 om (BB
Y4y : m GEBLRR) IKF] 1+ 4 W CRIEF] 819, 4k S 38 I Wk B IR 10 1 th T B IR A T o B2 b o K 7 S i
AR MR B IR L BO™ S CRBEAL, L EERE m (LB ) = m GRERR) I F] 1 ¢ 4 MR R .

x4 RMEBHEXNTREENZNE

Tab.4 The optimal ratio of H,SO, on the reaction condition

Fe m (LA O+ m GRBLERD BN 18] /b SN ik B/ °C 7R/ %
1 1:2.0 2 220 47
2 1:2.5 2 220 53
3 1:3.0 2 220 66
4 1:3.5 2 220 73
5 1:4.0 2 220 81
6 1:4.5 2 220 77
7 1:5.0 2 220 71
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Synthesis of perylene-3,9-dicarboxylic acid

Liu Mingdi' . Zhou Yingjie®

(1.College of Applied Engineering, Henan University of Science and Technology,Sanmenxia 472000, China;

2.School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007 , China)

Abstract : Perylene-3,9-dicarboxylic acid is one kind of key intermediate in the field of new material synthesis. Using ace-
naphthene as starting material, the first intermediate 1, 8-naphthalic anhydride was synthesized with oxidation reaction, fol-
lowed by harvesting the second intermediate 1, 8-naphthylamine by the acylation reaction. 3,4,9,10-perylene acrylamide was
then synthesized through C—C coupling under the higher temperature in alkaline solution, which was further transferred to 3,
4,9,10-perylene tetranhydride with the action of strong acid. Finally Perylene-3,9-dicarboxylic acid could be obtained by the al-
kaline hydrolytic decarboxylation in the autoclave. The synthetic method could be used to industrial production with the feature
of simple operation and higher yields.

Keywords : acenaphthene; 1,8-Naphthalic anhydride;3,4,9,10-perylene diimide;perylene-3,9-dicarboxylic acid
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