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Recent Progress in the Synthesis of 2-Benzofuran-1(3H)-one
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Abstract 2-Benzofuran-1(3H)-ones (isobenzofuranons) are multi-function precursors toward a variety of cyclic compounds
as isobenzofuranon structure is ubiquitous in many natural products. Due to its extensive biological activity and wide
application in medicinal chemistry, the preparation of these compounds has attracted great attention. In this paper, our and
other research groups' work on the synthesis of isobenzofuranone in recent ten years from three aspects of transition metal
catalytic synthesis, acid-base catalytic synthesis and other synthesis methods is summarized.
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Scheme 3 Proposed mechanism for the synthesis of isobenzo-
furanones from arylboric acid and phthalaldehyde
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Scheme 4 Synthesis of 3-substituted isobenzofuranones
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Scheme 8 Proposed mechanism for the synthesis isobenzo-
furanones from benzoic acids with terminal alkynes
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late derivatives
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boronic acids

OPd(Il) de2+
CHO
©;(0Pd(ll)

Ar
4a 27
B 12 & EC AR IR A v e Y S SRR
Scheme 12 Proposed mechanism for the synthesis of isobenzo-
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Scheme 17 Copper-Palladium-catalyzed annulation from ben-
zoic acids and propiophenones for the synthesis of isobenzo-
furanones
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Scheme 21 Ruthenium(Il)-catalyzed synthesis of isobenzo-

furanones
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Scheme 22 Ruthenium-catalyzed reaction of phthalic anhy-
drides and acrylate derivatives
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Scheme 23 Ruthenium-catalyzed oxidative alkenylations
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PR 5 R dee (R o s e IS AT I ) 731 A AL B, ELRZSK
B 2 BUAR 53 28 I Wk I IR T A2 R X 30 B A R
(Scheme 24). 1% 2 IR H 1 5 B A AL 70 B AT i 1k
e R IR R AT S, e — R A TS T
%

o}
AN OH R R? Ru/ZrO,, KOAc
+ — >
|// 170 °C, mesitylene, 24 h
R
1 54
0
T o
Y&
R R2
R1
55

B 24 ETHEAH T T FRRR PR B

Scheme 24 Ruthenium-catalyzed reaction of aromatic carbox-
ylic acids with alkynes

st BT T E B, A S, HARMEA
PR S o B R, S I 24 AT b A E A I
FRBT. 2015 4F, ZRW] A SECSERIE | — b AR g 7 X
Kl % S R IEMR IR A Y. %L Cu(OAc)*Ho0
fE &AL 7, [RuCly(p-cymene)], 1EHEALT, T 2 B
(PEG-400)F17K (H0) TR A A H 771, & Fh AR 2R
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IR 5T IR, WNEER QS NIRER T sl 4 I
HIER R SAE 80 C R i RGHAT, LARUFIIF =2 IKE—
RO SR FF IR . AR R, AR R
AR AT LAAR 25 5y b [R)SORH B A A, T AN 16 AT Ao {4
452K (Scheme 25).

o [RuCl,(p-cymene)], (2 mol%)
Cu(OACc),*H,0 (2.0 equiv.)

40 S OH + %\Rz
R~ _ PEG-400/H,0 (V:V = 3:2)
H R2?=CO,Bu, CO,Et, CN

80°C, 16 h

11 12
(6]

AN
R,—/ O

0 0
MeO Br
CO,Et CO,B

56a, 85%

56¢, 94%

BRI 25 TR PR AR R IR 1 S
Scheme 25 Ruthenium-catalyzed reaction of benzoic acid with
alkenoic acids

-1 N ER(GVL) O Hff 2 Sy — Fh 4 € R ] B A i
A, F AR =AY R AR S R A B . 2018 4R,
Ackermann @ HPMRIE TE ()L C—H 5440
FTAEIRFN B IRA IR, 2N DAZK F R AN 2 R I A S
B, - ERTE RGBS, 0o 1 NME— k7T,
SN FE BT R AR RN Ho0, TR T AT A,
R R R T I PR o R AR R T — g L IR LR B
7715 (Scheme 26). % Jx N HL A R G 1 X 38R 44 2 35 4
P, RENETN 32— LU LRI UR . MR, WU MRS
90% LA B HIF= R, BoR 1% N IE A .

LG N S SEAR LA, L o] WA N g s iR
K R RN AT ISR IR R, 2020 4F, Baidya 58
IR FHARBELT B-92K i TiO, Ye AL 548 Ru(ll)
LSS, ERAMZM TRl T 2R F R 5iG L6 e
AR (Scheme 27). %% N [ JE03E N M B
B SRR AT R 2K R R A RIS A 1, —
FH, KR Rk OB AR IR G S A IR . HL
FEMEAFAE S N R A 2 52, m] DL A .

TEZRBLGEAE TR, 2K H R A Bk mT LA AT A AL 1R
W, LRIFMF=HR B[R ETR.
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[RuCly(p-cymene)], (5.0 mol%)

- CO2H CO.R? KOAc, HOAc
R'- + 2
2 80 °C, Oy, GVL, 18 h
11 15
0
R o]
CO,4R?

57

B 26 AT HRR S5 M e BRI 114 S 2
Scheme 26 Ruthenium(II)-catalyzed reaction of benzoic acids
with alkenoic acids

[Ru(p-cymene)Cl,], (5 mol%)
KOAc (1.0 equiv.)

N COOH _ ErB (1.0 mol%), TiO,
i + \
R'G _ R2 7 W blue LED, MeOH

H
R?= SO,Ph, CO,Et 241 Oz
11 12
R2
R'5— O
-
58 ©
SO,Ph SO,Et
0 O
ph O Me O
58a, 55% 58b, 76%
0 SO,Ph
o o
AcHN
SO,Ph o O
58c, 56% 58d, 64%

B 27 T WG A RS 2 1k e

Scheme 27 Synthesis of isobenzofuranones by visible-light
catalysis

2020 4F, Baidya SF# 4R EERGE T LA SAK LR E
SRR T, BT ()M AR P IR 15 0 et 1) 52 S S A
K, $RAE T G R AR I R IR R Y 4 0 77 7. %07 R AT A
A S B A T R AR, BRI RO B XS %
B UT- B M. AZ AT, HAbR I 206 3
B P s TG T R A 0 i i L R G 1) 445 B A L PR 7
¥J(Scheme 28).

2018 4, Krische SFM2HRIE | AT MELE LM &
JS S AR I R R A 1) 702, 38 I ) e B A AL R
F A TR A S 2B RS R PRI . XD A
XS PRI PR A 1SR A T R R R ) 2 FH (Scheme 29).
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Ru(p-cymene)Cl,], (5 mol%)
KOAc (2.0 equiv.)

COOH
R’I'_\ + R2
L H \— 100 °C, H,0, air, 24 h
R2= P(O)(OR),, SO,Ph, CO5R, CN
1" 12
R2

R 0

A
=
59 ©
BN 28 IR HIR SR R 38 S S B0 e L
Scheme 28  Cross-dehydrogenative coupling/annulation of
arene carboxylic acids and alkenes

(S)-Ir-VI (3 mol%)
R! H,0 (100 mol%)

X KoCOj3 (100 mol%)
R-_/ + AcO
) | THF (0.2 moliL)
100 °C, 24 h
60 61
MeO
o} o) o)
MeO
o) (o]
62a, 91% 62b, 76%
92% ee 96% ee
o)
o)
62c, 75% 62d, 70%
92% ee 91% ee

3 v DB S N I i
Scheme 29  Allylation of phthalaldehyde

2018 4, Ackermann MREHZA I 4k SRIE T 5 —
AL ST 5 N AR AL C—H 3. [FIRE DL & R A A
WBRIE 9 SN, 2 AR R E W - B R s
L1 5= (411 55 75 R (Scheme 30).

e —REERAEH S, FIRIFIRIEERZ & L
LI EE L E A, g S A R R IR AR A S ) BT
SiafE i, WTREA BT SRS YNIETE. 2019
i, BRI RIE T80 S R IR T R R 1L
BRI, ZRBCA CuCly AT, T 35
WP(DTBP)EL O, fEEEAL I, {3 HITERE HAS E 1 ket / 75
B/ 2% 57 HE WA R AV R IBE A k7], S L B e 7 AR
3770, ZOTIE R RIFHE RE R 2 0E, & ki 75
AT R 5 1) JER 1S RE AR e b e 2 BT JERA A S L X
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ik SR

cu(ll) %j@
HOOC
och )
SOzPh

BUE
i DTBP
[CP*IrCl,l, (2.5 mol%) SO2P“ or O,
COOH , KOAc (2.0 equiv. o /—\
RIS o R BQ (10 mol%) NI g
: i
> h tAMOHMH,0 (V:V=3:1) .~
» ;g 100°C,40mA, 18h R?
o)
o)
Br
COZHBU OMe COanU C
63a, 69% 63b, 82% u(lily
o " Ph SO,Ph /‘t@
e
Me o HNAMe Path B | [O] (I/Cu0,C
o)
63c, 75%

B2 30 Ffi Al 75 7 IR AN Y I R T8E AT A= 0 1) S L
Scheme 30 Ir-catalyzed reaction of aromatic acids and acrylate
derivatives

CuCl, (10 mol%)

COOH DTBP (3 equiv.) or O, (balloon)
+ R2SO,Na >
80°C, DCE, 12 h
R! R? = aryl or alkyl
64 65
0O
o)
O;(C‘s— e
R'] W
66

Bz 31 HfEAL I 2- QM FEAR R 5 AR AN ) S L
Scheme 31 Copper-catalyzed reaction of 2-vinylbenzoic acids
with sodium sulfonates

N — 5 (Scheme 31). AN, W NEUS
T 90%HINCER.

R ATRE SRR T -2 EETR 64a 5
Cu(I) I Bi, AR L 67; [FIRT IWI#FREN 65a #f
DTBP & O, Aft, Pttt 5tk 68, A5, 68 it
67 [PIXUsE, TE AR E: H LA a1k 69. VaﬁawaﬁT“b

W AR 23RS Path A 2R Cu(IIDE A4 70, B
JE B IR R VE R C—O #; Path B Eﬁ/EEZT%EﬁE%
FrEk 71, JEEnEd IR C—O . EIX I FRE
LR, AR Cu(ID) LAAR 2 AL T 2R (Scheme 32).

IV G JRAEAL R [2 4 2 20 FR N e S N7 A2 B il 45 ol
F7 IR IAT F1HIEI4 2020 4E, Savela Z8I3ET Diels-
Alder BRI B, R BRI RS, KE T B8 1,6-
TR R[22 21N R N, 1% SO TE BRI 2
15 BV AL AT B -2, 6- — WV f(PDIEC A AEAE T i2E4T,
PAR S 3R AF F AIERE BR AT A 9, P B R 2
S X 4 2k P (Scheme  33). 1% 52 B ] —Fh a7 S
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Path A
CO,Cu(ll)
: T SO,Ph
DTBP
or O,

PhSO,Na
65a

BT 32 &l p-RETE A S 2R T R i ) e S AL B
Scheme 32 Proposed mechanism for synthesis y-sulfonylated

isobenzofuranones

Ph CoCl, /PrPDI (10 mol%)

R! \\ Zn (0.2 equiv.) .
Znly 0.3 equiv) R

Il o 20t . o +
100 °C, THF, 3h

72 73 74
Ph 1)
R2
o]
R1
75

B 33 B[22+ 200 B A S 2 e
Scheme 33 Synthesis of isobenzofuranones by Cobalt catalyzed
[2+2-+2] cycloaddition

BRI 887 TN AR A R — AN B 1)
J5 IR ERIR. A2 Rl 2 B R 2R H WK i e 0 6 A A L
Al 25 PR 1) 2 T SRS

TEE% G WAL FAFEAE T, R RISR IS, SR
TR N AT PASEEL 2 A C—C . C—O #A1 C—N 8
TR A, AT LA A 2 7 N R AL B4
2020 4, Baire 51 & | —Fl FeCls {0 ) 2-F k2R H
% FP IS R 2 ) P 8 BRI AL 7 V2, TR AN IR S B 26 A R
a3 LA G F- IR0 43 - 4 1 5 SR A B 57 5 2 (ML g
B A5 7K R IR B (Scheme 34).
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Bimolecular process

R2

R1
e Z HO)\Ar P
[\\\ | FeCl3 (5 mol%) [\\
COMe  ggoc pCE
R'=Aryl
76
Intramolecular process
R FeCly (5 moi%) \ﬁ
8 Z __50°C,DCE___
> >co,Me AN X
76 HO 78

B 34 BRI i I
Scheme 34 Coupling of alkynes and alcohols
2019 4F, FAEEEOORIE PR A0 A Bt i A0
(1[4 + V1AL S SE B s e 2 I Ik I I AT A= 90 1) g 9%
(Scheme 35). %N AA & TIRGHIRIGFEL, 5%
HL A AL AR A R 2R PR I i AN i, JF ELE B 1730k
B, fe— R e 247 & ROoT %

©:1<<N—Me

R 0
81c /Me

!

H+ (:ﬁk
/ [Re]
©iNHMe Cha

ReBr(CO)s (5 mol%)

0 Me,Zn (1.7 equiv.) R2
N N~ 0 ZnBr, (1.5 equiv.) XN
R T H + 2 B — R‘II_ 0
Z > H R*”"H  430°C, DME, 24 h z
79 80 then g1 O

80 °C, 2 mol/L HCI, 3 h

B 35 BRfiEfb R FBEE SRR C—H 8IS AL SN
Scheme 35 Rhenium-catalyzed C—H bond activation of ben-
zoamide with aldehydes

R ATREZE 7 1 LA R i 72 (Scheme 36): 1 SEAR H
Mz 79a SBRMEAFI= L AA 82, HhiElfk 82 &)
C—H #WiZY, F=AEk2 FcH 83. K 80a i A\ 83
1) C—Re i, @I EERCAL I H H) 74 84 T LGBk IA 85.
85 5 79a MIECARAZH T A MLEE Y F 86 FE 4= 82, M
M SEPUEAIEIR. TEMELIEIA T, fERE%E 81b I 81c 1k
EH L

Teixeira ZFEVR I T —Ff 55 A B 8 1) & B 2K Rk
W EHIL A 7%, %07 R ZrOClL+8H,0 AL
), AT BT, I AL R K R OK 2L 2 TR ) 48
B N A RS A T R R R, O HOECA R R
(Scheme 37).

(0]

©\)‘\NHMe
H

79a
MeoZn
ReBr( CO)5

Me,yZn

OH -
N 0—|
R [Re]
O /N—Me
H N ZnBr [Re]
83

N/Me

g - Cr

81b 81a

B 36 TIRE

\\\\\ [M

NMe

RCHO + ZnBr,

H \(O\ ZnBr, 80a

84
{1 S NLALER

Scheme 36 Possible reaction mechanism

Chin. J. Org. Chem. 2022, 42, 1085~1100

© 2022 Chinese Chemical Society & SIOC, CAS

1095

http://sioc-journal.cn/



BILE

ik SR

o

ZrOCly8H,0

Af _solvent free o]
O +
CH3 140 °C 0o

88 Ar

B 37 ABFRIEF TSI ZWIAT R & ST AR IR

Scheme 37 Synthesis of isobenzofuranones from o-carboxybenzaldehyde and acetophenone derivatives

2 WUERREIL SRR FH AR

2020 4F, Massa % mﬁLTEMT$#TZZM$
FH 22 P IR R D) 8 P e o e IR I s A5 R 3,3-
ﬂlﬁBiﬁﬁ?”ﬁ'ﬁﬂﬁ@ﬂﬂ’]?ﬁﬁ&@cheme 38). SELGUEPATE
T )i E&mﬂ&f‘*ﬁ’] R, FH KOH fEAysmbi, nr Lk
G TN IR — F R IR K, RIS R S .
KOH (1.0 equiv.)

o 6 0 . iv.
+
o \o)]\/u\o/ rt, CHsCN, 24 ~ 48 h

89 RN 20

B 38 2o R/ B LR B
Scheme 38 Reaction of cross-aldol/lactonization

Garratt-Braverman (GBIt — B JE sl A~ C—C %,
Wl FH St A 1l 22 P S5 | R R 5 2K BRI AL 540, 2019
4F, Basak SFECME IARSRZMERIA NI 1,8- %% 3
+—Bk-7-4% (DBU), BT R T — b B i 75k, A
GB [ W NS E D 3R, AN TCHA i A4k ] 2 S5 % 5 Ik i
(Scheme 39).

(0]
\L Toluene, reflux, 6 h a—\
OMOM

OMOM
COOEt
COOEt
93
o
PPTS
—_—_—
90 °C, "BUOH, 5 h
o
0
94

B 39 XUk PTHEBE) GB #7L
Scheme 39 GB cyclization of bis-propargyl ethers

R ER (MS A — Tl R0 AR, 8 i P A i
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TR A IR AT, SRR AATTRBL, MSA AL AT
DAAE N SR R e A 77, T FL AT DLAE SR A N R 2 5
M. FAE 2013 4, Sarkar 2B RGE T E4E MSA 171
T, DAAR AR B8 BRI HUAR R G S oK), — 8 iR
395 3 TR IR IR ) 7 9. 1% S AR B IR TR P RE

g & Rl A P, R RS AR D BE FE IR 1 U
(Scheme 40).
o
COOH o MSA/Neat o}
©iCHO ' Ar)j\ 80 °C, 15 ~ 30 min 0o
31a 87 95 Ar

B 40 —Baik e BT 2R IOk IR A

Scheme 40 One pot synthesis of isobenzofuranones

RS/ N iU R B N A= e o SRR T A= 7]
DA AIIER R, Li SEDVEHHERA T NaClO,
AT, AT DA SR A bR IR R JEURHE I 7)1 A
LA R AR IR AL 5. /R BRI & A it e
AR FE 2 (AT B B D RE 6 BRAG AR BT (R 77 5 X BTk
2 Ui A (A b (RY) BUAC 1) L 71 %Jﬂﬁﬁﬂﬂi
B, TR TR s T, MURNK 2 Bk e
B B AR 97, ToR H RAF R XKL B %J
P 53 A5 1 JEUR R BE 6 R HEAT SO, 2 — PR i &L
W6 B 7 12 (Scheme 41).

NaCIOz, NaH2P04 2
R TH BUOHTHF-H,0  gef T Y
C —— +
A
\ R1 /\( \ R1
96 97
(0]
RL%\\ ?
kx/ AR

B 41 APBRER R T WIME “ B8R & RGR R IFIR
A
Scheme 41 “One-pot” synthesis of isobenzofuranones via in-

tramolecular cyclization from ortho-alkynylbenzaldehydes

2014 5, ZEFRSEDOIRE ST T — R ) = e T
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W, ZITEAEIRE . BRIUAE T, M 4-F Ol R
LR AN K — G il A5 B R E 0 2 B R R 9T
RRMEHER, FoA R 2E T Knoevenagel. Michael &A1 4>F
WA G5 2N IR WFTER I A 5 [ )
7% F I e DA ISR AR BAH L IR P2 ). 32 SN R A

G MITE R AT, BAE NS RE A AR # R
=i (Scheme 42).

Piperidine (1.0 equiv.)

(0] o) AcOH (1.0 equiv.)
SR O G -
R H 0O O 15 (1.0 equiv.)
HCI (0.12 equiv.)
80a ethanol, reflux 12 h
R o
H3CH,COOC
O
HO

98

B 42 LB 2R IR R AT AR 1R & T
Scheme 42 Method for the synthesis of polysubstituted iso-
benzofuranone derivatives

ZILFE AT B ) S L EE (Scheme 43): B G2l S
4- & LW 4 B8 B8 & 4 Knoevenagel = N, 1§ F|
Konevenagel /24 99, 1%/ WIFENRIEFAAE T 22 73 b /K

(e]
CI/\H/\H/ V+ R— CHO—>

ey F N R EE DR G, 53] 1,3-HEATAEY) 101,
101 #F—5 BT UG EE 102, 7EBRAEALIE 7R 3 i1k
M LA 2 I, A AT ReAR R I 5 H AL TR 103,
SRJG K RAF B R 104, )5, f@éﬁ’]ﬁﬁt? EL
W ERERAL RS2 98, TEX AN AR, MAT LI 52 #e
FORMEHE W PR FI KA.

3 HteamsE

S IR IR R IR R 2 A AR TS MR S W B B IR
H. R T IR EA B E DU B M R B AR A
EY, BEESIRAIP IR R T AN RV 24 A 3-HUR
SR FER I AT AR, H AT T AEYIETEINK. 1%
AR DL AR K R I O R A TR ORE, £ I B A AL B
(NaBHy)IE 5, 7F £ FR(HC) H PR A1 21 57 28 R - 1 -
(106); BE1E NBS/AIBN (N-1RACT B fZ/ B R — 57

WEAELE N HEAT B AL AR B DGR R R 44 107, & )5
TERRIR B (KoCONFAE R, @it Williamson J NS 3] &R
B 3-BUAR SR 2R R E AT A2 47 108 71109 (Scheme 44).
Horp — L6 B B IR AT BT B B v

2020 4F, HKACEESSHRIE T A AL A )
24T, fE/K B Friedel-Crafts W&k 3-BUC R

o o R o J H O R O
Ji ¥ L)ifr @ Lwﬁfo)g
oA~ Ny | AcoH O

O O AcOH
cl al
cl Cl
80a 99 100 101
— B_> —
O R O O R O
e L J L J L9
L J J -HI 0 o o o -CH3CH,0H
(6] O > _ (0] o
HO HO
HO | OH HO
P
- 102 - 103 104 98

B 43 75 pk 2 BRI F IR IR B AT A T e () S S ML ER

Scheme 43 Possible mechanism for the synthesis of polysubstituted isobenzofuranone derivatives

(1) NaBH,, THF NBS, AIBN, CCl,
—_—
2) 3 mol/L HCI 72°C,25h

106

A= 44

o

K,CO3, Actone
R'OH or R?SH

o o
o O or e}
rt, 8~24h

Br OR' SR?
107 108 109

SR IR A 5 0 0 5 R

Scheme 44 Synthesis of isobenzofuranones
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FIFIRI B S . SEbn E R IR 5 AT
R AOIAE O, FE7K P 1T 450 2 B 1A S Ik i
fid(Scheme 45). Z I3 EBATIRYINER . B BRI E
o Ry aitim . AL, R a MR AUk
LAY — PR S 1T,

(0]
A H,O
SN =

H 80°C,8h

110 31

Z N
XN

111c 84%

BIR 45 3-HUA S 5 TR mi e 1) & A
Scheme 45 The synthesis 3-substituted isobenzofuranones
fEid LB JUHE R, R 2 RS IRE i Ugi &
i Passerini M FIIRINRR BLIZ D K ke k, BoNR:
BRI RE B oAzl m SCRENE o sk ot ik

FEAHBME 2020 FEARIE 7R EIRER 5 2-BEM O K

P4+ 1IN R, w] AR 345 B ZEik R0 3-
75 5 5 R IR R 46 A7) (Scheme  46). 1% ) N.AE TG 4
JE AT TP RREAT, DAR SRR RAF = SR 4.

1 (0]

R o (1) 80 °C, DCE
C=N—R
MeO * (2) r.t., 1 moliL HCl in Hy0
~N
N
PG
112 13
o)
3
R! Q
Rz O
NH
PG
14
B 46 SFEEREEI[4+ 1A B

Scheme 46 [4+ 1] Cycloaddition reactions of isocyanides

—/NEH) N IR (Scheme 47): 2-FRIEISA E —TF
JEH) 2- Pk R TR MRS C3 L BB C5 A B R
HLT. SERERESIE Y C3 A7 B 19 2w [alk 115, Bl 5 A1k
TR AR 116, 725 — 70 T R ERER I AFE T, A
& 116 B% 28 — 71 R SR BE 2 S A b g 117, 18
H.O IAEAE T, A 107 Ay (a4 118, 7ERR1E %%
PR, g 18 D5 MR T 05 A, B E O )
IKARBRAL T B Zi R O 3-95 5 9 R IR R IR b A
V) 114.

2017 4, Hosoya SO B e FH AL A% R FHAE & 1
S IR IR R A AP R . %077 DA IR F R
FH S R M R, PR A A AR B, 347~ AR 1)
BB A e S B, ) % S 2R FE IR I I (Scheme 48). 1% %
TR A 16T B, IR S VA R R SR, e A PG
FITEA LA A s i — 20 B B9 58 7 — 52 1 2tk

\R13 \O 3
R1 S —R? 3 "NR
\N \N \N

1098

113 115 116 117
3
/ R3 0 HN/R
\ 0
R1 O o N
\J R OH — R r2 ©
NH NH
1
PG PG
118 119 114

B 47 FRINARR L AT RE AR R iR A

Scheme 47 Proposed reaction pathway of cycloaddition reactions
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0 0]
Me;3SiCH,MgCI
OMe o (1.2 equiv.) 0
+ N ——
I Ph™ "Ph  rt, THF, 12h py, Ph
120 121 122
iodine-magnesium
exchange
o (0] o
OMe Ph)j\ Ph OMe
- - +
O Mg Cl
MgClI Ph
Ph

B 48 7k FIRE S Rl AL AT IR
I i

Scheme 48 Synthesis of isobenzofuranones from methyl ortho-
iodobenzoates and ketones via using a silylmethyl Grignard rea-
gent

4 FRSRE

AR IR S AT B B ORI RS
R — AR AR RN, AR AR
FOT, Ty — D i RO Hax (il & o7 ik B,
B H AT SR A7 AE DV I, 5] ok I < s A A 55 5,
[N JEA BRI, SN2, BORM 2 17T
w, FEA MR EAGII 2 AE T, KRR LU
R RS D R S RUN el e /A = (1)1 A S 5 U
B 5 BT T — MR E R IRA, ARfEREE AR 2L
KM, X SUB0E 2 ST 1R R AT 5.
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