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Recent Progress in Aryne Participated Dearomatization Reactions

Yan, Qiang” Fan, Rong’ Liu, Binbin® Su, Shuaisong”

Wang, Bo* Yao, Tuanli** Tan, Jiajing®”
(“ College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology, Xi'an 710021)
(¢ College of Chemistry, Beijing University of Chemical Technology, Beijing 100029)

Abstract Dearomatization reaction is one of the most popular research areas in organic chemistry. It could build highly func-
tionalized three-dimensional molecules from readily available planar aromatic compounds. In recent years, arynes as reactive
intermediates have been extensively investigated in dearomatization reactions, and a series of synthetic protocols have been
reported. The mechanisms of the dearomatization reaction of azaarenes with arynes, the [4+2] cycloaddition dearomatization
reactions of arynes with dienes, and the dearomatization of arynes in other pathways are reviewed. The insights and outlooks

regarding this rapid developing field are also provided.

Keywords dearomatization reactions; aryne; N-heteroaromatics; multicomponent reaction; cycloaddition reaction
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2011 4, Akai iR LLAR-(= 3R b5 K )
(87) N IR HLAG A, JE AT A 5T R Ok SR (NF) U 1 I
HE, R R AR IR, A L AR S SIS B & R )
88 (Scheme 19, a). filt, ZiERRAH Y L LLARER K20
FRNZRIRIA, 7275 B2 5 NIF 1R R e iz s £ 751
LI . 2013 4E, Hosoya HARZH P41 = 96 AR A R i 22
IR ATUVHR e il 89 ' Sy AR bR iy Ak, A 5 R (i v )
TEIE T BV A2 1F T, KA 4+ 213 I sz v,
153 7 IR 90 (Scheme 19, b). 2018 4E, kK
T2 PO U) T B 5 15 0 O 3 = P BRI 91, 1
LiZnEt(TMP)Y{EF T, BLHN 07 2k = 5 R T 40 A7 25
JRFAG S, R BR = R il R IR 2 (O /™= AR R bk,
FonT 5 5 2K I kR ok B kB B Sz B2 O 4 4k
(Scheme 19, ¢).

2018 4E, Prévost WERAPR B T —2 I bk 5 kIR
15§ P[4+ 2R IR 2 75 #4946 ) B (Scheme  20). KA
93 7EIE T FEARME R IRALA BRI, T SRR S N, TE
FROEHE T E M RE T A 2R Y 94. 7= 94 FIESURTR
M kAL IR ET SR, 5 NN-—F 3k 2 i B T 45 5]
ARSI oy BRI 95.

LR 100 HAG 24K o BEIHUIR R, ) 2 N H
TR, TR R G nT e ok
Y1 BE. Hamura PFRRZH PSR 2,3- —R-1,4-7F 2 bR HE 25
(96)TESRBBAE FH R Az BRAH B 75 b e 4k, B 5 1,3-23K
BRI R IR (97) KA [4 23R I s v, A 2
FiAAG T 98, B J5 TE R TR A5 1R N ENE I T 2445 2
5,6,11,12-PU K 2, ) £ 3£ PU2K(99) (Scheme 21). Zid %
PEREIIAR, BRI IR RE B R T4 M. 7=
99 R HAGZAB4, Sl 7 WER RN E—D
M=) 101 F1 102.

2020 4, Suzuki B PSLHL 5 A 2R 5 2R
[4-F 21 Ik 2 55 #a 4k [ N (Scheme  22). 1E 3 FiIH 2-1R
TR HE = G e IR £ 103 7E = AL BEE B R JE AL AR
BRI, P55 T N B 2R IR R AR [4 -+ 2R IR e B2, 7T
P — RYIZRIA L5 R 105, {E35 0 X [ vE
ARV, BT S T RS TR A AR A
RIF=W. A, BT ERERAE N AR RAE B 5] R R AT 5
BRAZR L, AP RIBAR. TEF R BT =R A
BEP= LR MR PR R R, T A A AR e B R
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Scheme 18 [4+2] cycloaddition reaction of dienes with arynes generated from benzooxadisiloles
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Scheme 19 [4+2] cycloaddition reaction of various aryne precursors with (isobenzo)furans
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Scheme 20 Intramolecular [4+2] cycloaddition dearomatization reaction of arynes with furan
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Scheme 21 [4+2] cycloaddition reaction of arynes with 1,3-bis(phenylethynyl)isobenzofuran
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Scheme 22 Intramolecular [4+2] cycloaddition dearomatization reaction of arynes with Phenolates

W IR [4+ 2038025 5 KA s FH T R B s v
AR SUSE 2R K15 71 42, 2009 4F, Greaney P41
FIF PRI IR AT R 73 )5 N-FR Sk nt s & A6 22 D5 i Ak
I, A4S 3] N-H BRI ZE i 108 B N-H 5 — S0 W Jf:
%% 111 (Scheme 23). 1E3& I\, Kobayashi ZR IR AT £ 5 N-
FH L Mg 2 A= [4 - 20PN B N A= ol = 3 FF T T 4+ 1)
107, H AR R 20, RAEPEA 107 KAEHRR
133 N-FEE R EEZE i 108, Ui FH SRR AR 109 1E Rk
ROARES, F S5 R A (42 R = M s, 15 21 1
PERSF a4k 110 W]t —0 KA F A Claisen
HEAR 2] N-HE AR 25 111,

2014 4F, Biju AN ST B 2RI 1[4+
2V/[2+2] WA B IR N, IR T — R A ARt
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IR T JEATA Y 114 (Scheme 24, a). RIFRRIE 52Kk & 4
[4-+ 2030 IR e 249 31 25 05 KA =4 113, FLatE T [R] 5
— o TR A (24 210 R R AR B E AR 114
WEAL, R AT — 8 G e e TR R 117
(Scheme 24, b).

(@) c
™S sF

R s RS O cHieN, 300, 24

X NoT8 = dr > 20:1in all cases
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29% ~ 92% vyield
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Scheme 24 Tandem [4-+2]/[2+2] cycloaddition reaction of
arynes with benzofuran
22 RAFHAETHIN A

FIRZ 5 A+ 200 E 07 A OB, R AR
YA E A T2 AL RAE 1992 4F, Suzuki 25
R FH SRS SEE T RAR =W ent-gilvocarcin M 175 R
B IEAER, SN R A i A A S
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T SRR R A

2010 4, Martin JEHPYRIE T isokidamycin ) 4:
AR ZIROR 118 FEIE T AR T R ALA R B 119,
B I -5 R IR A K A2 431 P[4 = 213 0 RSS2 IS A S A 3 7
V) 120, FAEDY T BG40 B AR FH R A AR Tk Ik I 2,
T [ B R e s 2 AH 75 21 R O 42 121 (Scheme 25).

OO n-Buli_
THE o |
OMe 25°C Sugar e
119
OMe OBn
’S' OBn  TBAF-3H,0
_DMF, 70°C_ OO
Mel NaH
sugar sugar

NMeZ

isokidamycin

B 25  HHEI R[4+ 230U R A R isokidamycin
Scheme 25 Aryne induced [4+2] cycloaddition reaction in the
synthesis of isokidamycin

2014 4F, Hosoya i@ 41U7E & KR =W
defucogilvocarcin M It FEH, Tl F 418 = 96 HF i g 1 2k
RINERSIEERE 122 NRMATR, T REERTS
2 FE JE R o 00K 7 25 15 42 124 (Scheme 26). 724
124 R AL BN EREAL S, 55 0T 2-=
S PR TR 1 R TR B R A 431 TRD AL, e A T Sz
H s KARF=#) defucogilvocarcin M []4x & k.

2015 4F, Lewis B4 H2i# arnottins T 1T (1) 4> &
% /7 1%(Scheme 27). YE#FIH Kobayashi ZRATIA 125
5K 126 FERAHE AT, G T R[4 21 0 Ak
S RAS B EM ) 128, FRAEX F SRRV R IF 3R
A MBS arnottin 1. arnottin [ 7ZEREMESME T KEG, 5
PhI(O,CCF;), 1 FH & A2 22 05 H A3 BIRFA 24 amottin
I1.

Chin. J. Org. Chem. 2021, 41, 455~470



Chinese Journal of Organic Chemistry

REVIEW

OMe
OBn é OBn OBn OMe
ot Q__], sBuLi
D ————
Bpin Et,0, -78 °C © 85%
-20°Ctor.t.
122 123

OH OMe

POV
e

(0]
defucogilvocarcin M

B 26 FH[4+- 205N R A i defucogilvocarcin M
Scheme 26 Aryne [4+2] cycloaddition reaction in the synthe-
sis of defucogilvocarcin M

O OMe

o) SiMe3 oM
SO NNTS ¢ ==
0 oTf ~ MeCN, 23 °C
Q
126
O  OMe
t-BuO OMe
—_—
0 = 64%
Ao
127
O OMe

OMe
t-BuO O p-TSOH
0 MeOH, 50 °C
<o 92%

128

O OMe
OMe
O (1) LIOH
(2) PhI(OCOCF3),, HFIP

0
0
A

arnottin |

o 6]
) OMe
O ”
S PEE ™

arnottin Il

B 27 BSR4+ 203 0B R A 1 arnottin 1A 1T
Scheme 27 Aryne induced [4+2] cycloaddition reaction in the
synthesis of arnottins I and 11

2016 4, MacMillan i3 @i 41 “4 18 —Fb rifsaliniketal
4G BT . VRS IR ZIROK 129 [F) — e P R AL
R R OB AR b, L IR S AT BB R

Chin. J. Org. Chem. 2021, 41, 455~470

© 2021 Chinese Chemical Society & SIOC, CAS

Y 131, ffJEIES MR R R, R s e
S REFINEE 58 B H AR R IR rifsaliniketal )46 K

(Scheme 28).
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B 28 HH| KB4+ 20N Bi& B rifsaliniketal
Scheme 28 Aryne induced [4+2] cycloaddition reaction in the
synthesis of rifsaliniketal
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=Tk, EE RS R N A B R T T
B 140. FEZ KRS (DFT)IHEIEL, =0y T4
HDDA s A= B 2R b E) 44 132, i i 3 Y B ek
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AR I B R R AR 136, Bif S SRS Y IR S 4
TN TS B 2T/ 140, 1FF#H2 H 2R 5 X0
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PR B IeAk, VEE DR EE A e 1 BH 2S5 H
e3P e S R A S K (P ei e A pi

2018 4E, K%Eﬁﬁ@wﬂ%%@%Fﬁﬁﬁ4-
IR (- IR I 25 (A [ 3 2 1UE IR 25 55 M4k S o 1 %

B — B A2 4> F-(Scheme 30). Hi ok 418 7] % L it
PSR B S5 B2 X6 R R R, 33 T S 3 2% 5 R4k,
A RNEIA=Y). (BB SN RVHLEE: B 141
TSR R AR AN AR B TR 142, ZRBRBE R4
TR B A B SE A R R AR 143, S5 2 0 AT BE A7 AE B 4%
SN AR (175 A P (a4 143 ERELEmAE N 2+
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