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Abstract

Indanone is an organic compound containing a fused five-membered ring and a benzene ring. inda-
none and its derivatives have significant potential for application in the fields of medicine, agriculture,
and organic optoelectronics. The synthesis methods of indanone derivatives are diverse, including
classical Friedel-Crafts reactions, metal-catalyzed reactions, and photochemical reactions. In particu-
lar, the Nazarov reaction, which involves the catalytic cyclization of a,f-unsaturated ketone substrates,
is commonly used to construct the indanone skeleton. Additionally, C-H activation reactions and pho-
tochemical reactions provide new pathways for synthesizing complex derivatives. This paper summa-
rizes the main synthetic strategies for indanone in recent years, with a focus on methods for
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constructing the skeleton through six-membered and five-membered rings, offering insights for opti-
mizing the design of synthesis routes for indanone derivatives.

Keywords

Indanone, Cyclization Reaction, Synthesis Methods, Organic Small Molecules

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3l

BRI & —Fh & A o SR A AN E Y, BT eiZRATA, BT S B B e 4544
HA B 2 00 5> FAEZIA R oA R — SRR A M, DRI 32 A AR IS PR T 8 5 22 Foh 24 30
WAEPIRR[L]. ERER & IAT ) AT 2 MR & (2], IR ATIE R & s Fh s B2 H o
T EAR[3]. JEAER, EHER A ILATAEY), BCRAABIE A, T Z AT EAM4]. flk[5]
DA R AR A i rp %o B3R K SLAT A AR D TE YR BT I R AR, IR A AN AE B B AN P
FU[6] (1,1« HRE 25V 7 T A BT HIR I RTR[7], B IR IR ER B 10367 29 HF R 1 3T Pl R
[8] (1) UbAh, Bl K AT AL M 259[9] (IV) A H 7). A% B FAIFR BRI [10] (V) 25 A7 i B L
75 B 7 1 LB 1

Tk

H o] NB
R N—N\”/NHz Me o 0 o 5
R1 , S Cl ‘\Ph MeO
OH Me \ y
Rs Me g <O ®  Meo
R3 COZH
I R4-R4=H, Me II' R=HorOH 1] v
Ry
R4
CHO 0
-
o
R30 OMe
(0]
Vv \'!
R4, Ry = alkyl
R3 = N-piperidinyl-(CH,),-
n=235

Figure 1. Biologically active 1-indanones and their structural analogues
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Figure 2. Synthesis of disubstituted 1-indanone 9 from the siloxydiene 7 and 2-cyclopentenone 3
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Figure 3. Synthesis of disubstituted 1-indanone 9 from the siloxydiene 7 and 2-cyclopentenone 3
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Figure 4. Synthesis of 5-hydroxy-1-indanone (13) via the Diels-Alder reaction of 1,3-diene 11 with sulfoxide 12
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Figure 5. Synthesis of halogenated 1-indanones 16a and 16b
& 5. BfX 1-EnfE 16a #1 16b I AR
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Figure 6. Synthesis of 1-indanones 20 and 21 from 2-bromocyclopentenones 17

E 6. B 2-RIF R EER 17 & 5% 1-EhiER 20 F0 21
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Figure 7. Synthesis of the 1-indanone 25 from the aldehyde 22
7. FAEE 22 A BK 1-EhER 25

1999 4, Ikeda Al Mori fiRif [/ ESRMERE SV T, JRER(E WA Sa i 2) 51e 26 =R
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S LI 8o A =557 FEIBE(PhsP #1(0-MeCeHa)asP)IE N ECARING, AL 1 para-fiz wte ik 27, H 7= #535
9 33%1 49%., AH Sz, 418 MRS B A (0 294 30)iF, FEAE K meta-fr AR 28, HPE R,
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Figure 8. Synthesis of 1-indanones 278 and 279
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LRIFEFEH[2+ 2+ 28 =R RN, ANFEBRZZT 5 R 3 — 510 B &9 34, 1ah, 183k
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Figure 9. Synthesis of 1-indanone 34 from octa-1,7-diyne (31) and cyclopentenone 2
9. MFE-1,7- ZHR 31 FIRKHEER 2 &AL 1-EhER 34

Erenler 5 \JHI 1,2- (I 1) 4(35) M Lk A(2) £ e 1 2 I [ - 1-19(36) KL ARAT A4
(320151 10. PTFME SN RIS IGIRAL, T4 B A 2.

Br o 0
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Br b 80 C,8h OO’
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35 2 36

Figure 10. Synthesis of benz[f]indan-1-one (36) from cyclopen-tenone 239 and o-bis(dibromomethyl) benzene (35)
10. MERIRJGER 239 AR (ZIRFAE)F 35 A R F[f]EN-1-H6(36)
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Kubo &5 N A2 o B [ B 264, LI MARTEI A 2 #0035 AR T A& 36 [33]. HUbAHXT,
Jones 25 NS 1,2- (¥ FH2E) 2K (35) 5 4-F B IA [ 45-2-T (38) e B, A ik T 3- F B HUAR IR [f] F4s-
1-fd(40), R F=2Eg 35% [34] WL 11,

Br Br
Br = Nal, DMF
Br_> AN * 70°C, 23 h @Q:lé-ZHBr “
Br Br
35 37 38 39 40

Figure 11. Synthesis of 3-methyl-substituted benz[f]lindan-1-one 40 from o-bis(dibromomethyl)benzene (35) and 4-methyl-
cyclopent-2-enone(38)
[E 11, MARR(ZIRFAEL)ZR(35) 0 4-FREIRK-2-1%HH(38) & Ak 3-FRE BV YA FF[F1ED-1-BR 40

2.2. BEATTHHE S AR EY

HBEMER TR

1. ZEHARER

Price X1 5 B o5 R T MFRER & 1- i3 (42) [35]. AbAIIE 140°C FAEH 20%A7 R LA 27%7= %
WS RAER AL BRI 1-EE42) WK 12, 207k BARRIh &R T BAsr=9) 1-efild, =
T2 SN F AR B HL P R AN -

O

OH  HpSO,(20%)
140 ‘C 5 min

a1 42

Figure 12. Synthesis of 1-indanone (42) from hydrocinnamic acid (41)
12. NS PIHERL (41) & R 1-Eh#ER(42)

TERH S 1) 1975 4F(H Parham &5 AHRIE 1 RIAEE R IR R & A 1-BIA R B, 7R R H 3-(2-1R K
F)NER(43)7E-100°C [ ZAF R, 1@ n-BuLi M1E AT IAL N, T LA 76% IR i 7= R T AR B R )
1-Efisli[36] 42, WA 13.

COOH o
Br  n-BuLi (2.2 mol)

-100 'C, 3 h

43 42

Figure 13. Synthesis of 1-indanone (42) from 3-(2-bromophenyl) propi-onic acid (43)
& 13. M 3-(2-RFE)AER(43)E BX 1-Enl(42)
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MH(M)EG B ROTIE37]. ZR LA 3,3- " LN IAIR (44) T HEIEY) 45 LR i FE S B NbCls A
. @ ﬁaﬁgr%mw X, BT R L-eREERAT AN 47 ARIE AR RS SRR (A-C), P23 TE 0%~78%
Z s, WEFRM, FEAE RGBSR R A4 46a AT 46b o, &GS B A (144 46a 2 RE
ARt 1- B IR 1A e, 1 TS 77 PR IR AL R E] 46 WK BETE R 1- B R DL 1] 14

Me\/\COZH O |
+ A,
Me i/
m
44 i ‘00\6

Selected examples 46b

Me Me Me Reacation conditions:
\(\ COH | NbCls _ A reflux, 50 min
B 25 “C, 80 min
O CO0 C, 120 min

44 47a
A.70%, B. 78%, C. 25%

Me. Me
Me_ Me
Me
ab © Me 47¢c O
Me

A.38%, B. 38%, C. 37% A. 36%, B. 31%, C. 27%

Figure 14. The NbCI5-induced one-step synthesis of 1-indanones 47
B 14. NbCIS FSHI— 7L & R 1-EhlE 47

7 1-efif A ATAEY) T indatraline (-)-50 =& —FhREW A AT -REEH 04654, o176 RBiias. 4t
A A ) 25 AE R . £ 2009 4F Yun 25 ATT R T HHR IR BRI S R i oo #h K& ) indatraline(-)-
50 [779%[38], £ Yun 55 N [RHRIE Tl R R 48 1R NHIME S N IE 20— FR 5 SR ) & Al 15 1)
indatraline(-)-50 W,/ 15.

COOH 0 NHCH,
Cl cisoH C . Cl .
Cl O O ChCl O O Cl O O

48 49 (-)-50

Figure 15. Synthesis of enantiomerically pure indatraline ((—)-50)

& 15. 3FRREEE R ((-)-50) B0 & A
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2. B

B RRAE AR T A A AR 2 Ak, Gl R, R SRR ER L R R
S, T 1-ER BT A P el HE-2-DK AT AR ) 54 1517 A5 AE FIREE 2R3 7. Roberts 55 A3 H T
— PR T B AR HT I AR RCR i, T A BUE SRS TR R S AR S IR B - 2-DK AT A2 ) 54
[39]. 7EiZRiEH, BREILY 52 @it AICIHEILT) Friedel-Crafts Bifk [ 44k A 1-2iff 53. Ffi)5, @it
—RINRPL, K 1-efili IS G4 53 Ak 9(37) WA 16.

(COCl),, DCM 1.AICl5, DCM, 40°C

F COH 07T F c(o)cl 2. MeOH
CO,H
° C(O)CI COzMe
HN/\>
F =N

F

—

T
N
54

Figure 16. Synthesis of the indane 2-imidazole derivative 54
[ 16. Bkt 2-RKMEATEES) 54 BIE AL

RICGHFNIARD FHED T REFRERERAE T R MEE. — N ENAEY RS TR
Y% (coelenterazine 57, EFRA luciferin). 7E Wu C 25 N#fGE H, 3% P - BE &M & Lo IR KA R
BT A IR C A R T =R 1-2 - 2R 45 00 57 i3m0, 08 5 AW RO s S LA [40] - B 5
3-T5 HE N R AT A 55 223 43 F A Friedel - Crafts B4 [ 5., P ik S 7 ARSI e A AH L R R S A0,
A L- BRI A A 56, B JG i g — D S B AR B BT e A 55 57 LI 17,

0]
OH

i’ socl,
TiCl,, 50%
i'l MeO

57a X =H, Y = benzyl
57b X = CH,OH, Y = benzyl
57¢ X =CH,OH, Y=H

Figure 17. Synthesis of the mechanism-based inhibitors 57 of coelenterazine

17. ETHHIROHIHIF 57 &R, $tRIEzAR

3. L& HfEE R
Negishi 25 N 538 7 129 & @ B A W1 AL TIZE R R F S AN 2016 58 M FRIE IR AL I 8 Hh i 37 [41],
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AR T -2 590 S NAE LHE I REAT  FRAE AR TSR = L E A7 TR SEDL A PR
BRI AT, SRS IL R T 88%~929% WL 14 18, B IE R T I I & il & Al — SR AL BRAE 1%
SN AR F LA o

0O

X CO (600 psi)
NEt; (1-2 equiv) ©§<Coov
| COooY cat. ML, X

M = Fe, Co, Ni, Cu, Ru, Rh, Pd

98 X= COzl\/le, CN, SOzph, COzEt 59
Y = Et, Me
( RI ML C RML,| coO C RCOML,, | base C R\FO
(X)(COQY) (X)(COQY) (X)(COQY) C
| \
60 61 62 X G%OOY

(X)(COQY) = anion stabilizing group; R = alkyl group;
ML, = Fe, Co, Ni, Cu, Ru, Pd - metal complex

Figure 18. Synthesis of 1-indanones 59 via transition metal complexes-catalyzed carbonylative cyclization of methyl and ethyl
esters 58 and ageneral mechanism of this reaction
[E 18. BT E & BE AR EMZ ERE 58 MBI IMUR &R 1-8081 59, LARIZR RZAYiE LS

£ Zabadal 55 N\ FHRIEH, [EIRER FH S B R0 Hh R B AE R B e i v IR S S e 2: Bk 4] 2,5-
T HERIR QR 64, AR R T IS IRIR 65 (77 %y 85~95%), FHREREA EI A 6- H K- 1- B (66)
=% Ay 5~15% [35]. 1EFEEF HRGTHE 64 B, BRA: AL 6-H 3E-1-EHiHER(66)4h, BAF 3T 2-(H 4 F 58)-5-
FH 5 215 2RI (66) S AH L PRI 29 PR IR [42] (65) L 4] 19,

Me O hv MeO o
Ccon g .
MeOH RCOOH + + Me
Me 366 nm R = Ph, CH,Ph, Me Me
300 nm R = Ph, Me Me
64 65 66 67

Figure 19. Synthesis of 6-methyl-1-indanone (66)
B 19. 6-FAE-1-EnE(66) Y& AR

Nakamura. Sugimoto FI Ohwada 7E 2008 ££FI| F =5 AR (TFSA) AL, [FIRE @ FREE M Tt
A I . AEZ SN, fE TRSA [MIAAAE MESEE 48 7 TAWIML, & &G R T ARBURE 1-8
Tl (42) [43] 1% 20.

O 0

Wom TFSA @é

68 42

Figure 20. Synthesis of 1-indanone (42) from ester 68
[& 20. Mg 68 &% 1-EnERE(42)
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Estévez & AR Y 17— 2% FH B = A S el MR AT AE M T3V & U 290 I 2R T 71 B
1, AR HIRIREI 70, %A BT E e 2,2- ZHUR-1-EE 69 FFih. fEULIEAL b, T HBrY
T 2 R PR AE P JEAT R SORE, A F T MR- 1- ] 70 1% e LIRS o7 A i R AR E T 5 34 1 S HER P 2R,
TR T IEIA SR . RO, WRIA-1-E00fR 70 3 — RIVR LR, AR AR B AR A RSN, A 5%
WA B LG T R I ZE B [44] (T1) LI 210 XESPIRAMER G T & AR, oyl & BAEE
PO iE VR I 2R AL SR B T — R 5 R e

o)
0 0
O CO,Et HBr, AcOH, reflux \
() smnmee  LIXNIC CCa
Et0,C © o
69 70 71

Figure 21. Synthesis of benzopyronaphthoquinone 71 from the spiro-1-indanone 70
21. MIZ-1-E0ER 70 & AR AL EEER 71

3. &g

R EEEE T 1-eii A SR & o7, BT R QIR AL RSOk 1-e i oy B
RS TER 21, AT LU 2 R ARG R . B S S P R AR R AL S S R RN I AR
JEBLHAE 2 AU ) [ ST AT 5o AELRZGAUK,  EniAR AL S R B PR PR, PUREE. BT
Ry PUAMARE LR 55 2 EAEYNETE, FrARAEX BURTR SHF BRI 0146 A3 S5k 2R AT PR 1
Fo, RO BRI . EANAMEER BBHa IR R E, RO REFE S BIHESE, R AR
AV ATRFEL R IR R T AU, eI S EAR 25 O b BoAT e AR B R B A3
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