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Abstract

Acridine and its derivatives represent an important class of nitrogen-containing fused tricyclic ar-
omatics. Their unique rigid planar conjugated structure imparts outstanding electrical, photophys-
ical, and chemical properties, attracting considerable attention across the fields of organic synthe-
sis, materials science, and medicinal chemistry. Accordingly, the development of efficient and prac-
tical synthetic methodologies has remained a central research focus in this area. This review sys-
tematically summarizes the synthetic strategies for acridine and its derivatives, with an emphasis
on the applications of intramolecular cyclization, intermolecular cascade cyclization, and several
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specialized reactions in the construction of target compounds. By comparing and evaluating the re-
action characteristics, substrate scopes, and limitations of these methods, this review aims to pro-
vide useful guidance for the future synthetic study of acridine and its derivatives.
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Figure 1. Synthesis of 9-methylacridine derivatives from 2-bromostyrene and 2-chloroaniline derivatives via Pd-catalyzed C-
N coupling and intramolecular cyclization of vinyldiarylamine intermediates

B 1. A 2-REZKE 2-SRBITEYZ Pd X CN BERZEEZFIERPEES TRIMLR RS K 9-EF &A1
T

2013 4F, BREBASE[11HRIE T —Fh ZoCl (21 14877 2 B85 Schiff B85 1 N IMb & BT We i) 771214
2)o 1% LA G 1R Schiff TiCNEY), {E ZnCl/THF /& & T 80°C [ 24 h, ARG 2 FHEURIY e fiTA:
Y. MUELLE, ZnClL 5 WIZERA FFiEI C=N 8, BfJ5 500N, ST TRy
PR BT BE = (] 3)e DT IESRAFIRAN . HRAETEI(E, &% 7154 Bernthsen NI Sl SRR 2t IF
AT RN e S 2 BRI B A DRI

R
ZnCl, (1 equiv.)

0
=N R
NH - + NH
C THF, 80 °C, 24 h Q 2~ 2nCl;
N
\ R

Figure 2. Synthesis of fused nitrogen-containing heteroaromatic derivatives via ZnClx-promoted intramolecular
cyclization of ortho-arylaminophenyl Schiff bases
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Figure 3. Proposed mechanism for the formation of acridine derivatives via ZnCl>-promoted
intramolecular cyclization of o-arylaminophenyl Schiff bases
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Figure 4. Synthesis of acridine derivatives from 2-aminobenzaldehyde via Cu-mediated N-arylation
and acid-mediated intramolecular cyclization
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Figure 5. Synthesis of 9-substituted acridine derivatives via BF3-OEt2-promoted intramolecular cy-
chzatlon of 2-(phenylamino)aryl ketones
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Figure 6. Synthesis of 9-methylacridine by reaction of 2-aminoacetophenone with benzyne precursor
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Figure 7. Possible mechanism for the synthesis of 9-methylacridine from 2-aminoacetophenone and a benzyne precursor
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Figure 8. Synthesis of acridine derivatives by palladium-catalyzed tandem reaction of 1,2-di-
bromobenzene and 2-aminoaryl N-tosylhydrazones
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Figure 9. Synthesis of acridine derivatives by reaction of N-phenyl ketimine derivatives and aryl azides
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Figure 10. Synthesis of acridine derivatives by reaction of substituted benzaldehyde derivatives and aryl azides
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Figure 11. Synthesis of 9-aminoacridine derivatives via Cu-catalyzed tandem cyclization of o-cyanoanilines
and diaryliodonium salts
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Figure 12. Plausible mechanism for the synthesis of 9-aminoacridine derivatives via Cu-catalyzed tandem
cyclization of o-cyanoanilines and diaryliodonium salts
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Figure 13. Synthesis of acridine derivatives by Rh(IlI)-catalyzed reaction of aldehydes and nitrosoarenes
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Figure 14. Proposed reaction mechanism for the Rh(IlI)-catalyzed synthesis of acridine derivatives from al-
dehydes and arylnitroso compounds

B 14. Ru(IYEX B EFETHE L EYR N A BRI TELTE MR R 88 Kk R IR

DOI: 10.12677/amc.2026.143034 367 MRME 2= AT


https://doi.org/10.12677/amc.2026.143034

2018 4, Fort PHEZL[19]3RIE T —F Pd fEHdmbi 5 XU(2- TR AR I ) 4 S N5 7 9- BRI WE (11535 - %
SNEIAE 180 °C AR B WIS S 26 T, AT BEVEAE B 9-" L 9-Be B S UMY BERT (&) 15). S
A BERINLE S 2 Pd/Cu MEACIRIR IS A 4270 T Pd SBAIAL,  FRZ BT Il < AL A AR R A A 9-
BRI g . WFFERMT, R RN T+ el LA R S ML HI X Sonogashira MBERIEIRHE 71701 WL iR 12,
MNP E Y e B SR AT Bl o

Br R
: R Pd(PPh3),Cly X
HN "/ ®
Cul, NH,(CH,)NH, N

@ microwave, 1.5 h
Br

Figure 15. Synthesis of 9-substituted acridine derivatives from terminal alkynes and bis(2-bromophenyl)amine

15. IRREWQ2-REE)RK N A M 9- BT IELTEH)

N\

2018 4, Kim I Park PREZ[20]#3E T —FFHEF RhUD)EMFIZR LS C3-75 FHUX anthranils
(I M) f7 &5 % 2-BhRE Y BE T A= B0 TV E (K] 16). 1% N AT BEFIFLFE N anthranil 2642 BRI 4k
HEREI RSN, BG4 RN C-H 3G EBHEA . TR0 T P IR M AR i 2Tk
BV g 17)0 %7772 anthranils [F] B AE A F AR AN S M 2R, S B 2R IRPITE R B #E
P i} 52 PR S5 A

o [CP*RhCl5], (2.5 mol %)
Rifl X H . AgSbFg (10 mol %) Rl AT \—Rz
> \ = AcOH(1 equiv.) L~ N/ ¥

DCE, 110°C, 24 h

Figure 16. Rh(IIT)-catalyzed synthesis of 2-acyl acridine derivatives from aromatic aldehydes and anthranils
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Figure 17. Proposed reaction mechanism for the Rh(IlI)-catalyzed synthesis of 2-acyl acridine derivatives
from aromatic aldehydes and anthranils
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Figure 18. Synthesis of acridine derivatives via Cu-catalyzed amination/annulation cascades between an-
thranils and arylboronic acids
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Figure 19. Synthesis of unsymmetrical hydroxyacridine derivatives via LHMDS-mediated anionic benzan-
nulation reaction
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Figure 20. Synthesis of benzo[a]acridine derivatives via Cu-TEMPO-catalyzed dehydrogenative Friedldnder
annulation and C(sps)-H functionalization
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Figure 21. Synthesis of benzoacridine derivatives by reaction of 2-aminobenzophenone de-
rivatives and substituted tetralone derivatives
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Figure 22. Synthesis of acridine derivatives by reaction of 2-aminoaryl ketone derivatives
and substituted cyclohexanone derivatives
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Figure 23. Synthesis of acridine from 9,10-dihydroacridine via visible-light-mediated and
TiOz-catalyzed aerobic dehydrogenation
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Figure 24. Synthesis of acridine derivatives from C4-functionalized 1,2,3,4-tetrahydroacridines
via DDQ-promoted metal-free oxidative aromatization
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Figure 25. Synthesis of 9-arylacridine derivatives by Cu(OAc):-mediated aerobic oxidative cyclization of triarylmethylamines
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Figure 26. Plausible pathway for the synthesis of 9-arylacridine derivatives via Cu(OAc)2-promoted C-H activation and C-N
bond cleavage of triarylmethylamines

& 26. Cu(OAc) R =FEEHLZ C-H 5ELF C-N BETZIE R 9- & EVIEiTE MM AT sE i 2

DOI: 10.12677/amc.2026.143034 371 MRME 2= AT


https://doi.org/10.12677/amc.2026.143034

2.5. | - BBZHRR R AR E

2017 4, ZHERBARRE 7 — Al — 7 B 5 B B AR A 5 - BISE S N R I g
BRI G AN o 25 VE DML 05 S OV Ry, LUK B R AL aME— &R, £ CuTe fELL.
PPh; 25 DL J Cs:CO3/H,O/DMA 26 SEBL A HIRUS T 51N NI & Rl— R SN D REAL Y sefiTAE (1 27).
PRI LA T G GBI e 6 A JF S A1 K 24 Carprofen & 0, I BE R & BUIRTT R B S T F
Migte. R - WA RN RIS NRUR AN e B 2 g te, HATR s hARE . H Rk
BRI T POCRR R 23 B e, (HRE Pl sss &k, JHosE 2. Bl Ans e ik &,
gath TR LTSRN A R AL o

+ oTf CuTc (10 mol %)

' PPhs, Cs,CO3 AN
+ NaNj >
H,O, DMA %%
Figure 27. Synthesis of acridine derivatives via CuTc-catalyzed nitrogen-iodine exchange of

diaryliodonium salts with sodium azide
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