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WE DL 2- IR R S AT AR o0 Jsokt, G WRAK R S, B JE R AEFREAL . IR N T 3R RO
FFRRIE-1G3H)-i S SERTAEAD; PN = IR A9 B ) YRR SR AR I, S AR B S N A il 13- R 7 o
TR 1(3H)- I S AT 6. AR AL AR R S v, v PP A S0 B — AR BRR - A v, F b= B e ) £
1710 MBI A, EPE I THNMR, PC NMR, MS FIIR RAE. H A P07E 2P KSR oA R AR 2R,
R 3-SR ARTERNG-1GH)-[l; B SRS, AT, A

Synthesis of 3-Methyleneisobenzofuran-1(3H)-one and Their
Derivatives

Zhang, Jizhen™* Wu, Jian” Wang, Yazhen” Zhao, Dejian” Jia, Hongbin”
(“ School of Chemistry and Environmental Engineering, Jiangsu Teachers University of Technology, Changzhou 213001)
(® School of Petrochemical Engineering, Changzhou University, Changzhou 213164)

Abstract Starting from 2-vinylbenzoic acid methyl ester and derivatives, 3-hydroxymethylisobenzofuran-1(3H)-one and
derivatives were prepared through hydrolysis of esters, followed by epoxidation with m-chloroperoxybenzoic acid, cyclization
reaction catalyzed by p-toluenesulfonic acid; then nucleophilic substitution with phosphorus tribromide or tosyl chloride and
elimination reaction, 3-methyleneisobenzofuran-1(3H)-one and their derivatives were synthesized. The yield of tosyl chloride
method was higher than phosphorus tribromide method in the nucleophilic substitution and elimination reaction. Ten target
products and intermediates are new compounds. Their structures were characterized by 'H NMR, *C NMR, MS and IR tech-

niques. The target products did not dimerize in air over a few weeks.

Keywords 3-methylereisobenzofuran-1(3H)-one; protoanemonin; derivatives; synthesis

Jit A 3k %5 2 (Protoanemonin) 47 7 T- — L8 K AR F 4
H, HATHUR . PUMRERIR A g el ) {2, J5
LSRR S FCE 2~4 d, shfsdE i B A sLE
Z(Anemonin)(& DY, 7£—50 CHI T, JFALS %
IRAL R A (2 20 BRI e 2 B 3 Sk 55 &1, i A
YIS PE AR 2%, IXAEAR R BRI T & R
{H. IR EP e TR Ak S Z RS, A
R Sk B R AN ) IR R G E R R B
EYEE R R, ARG A AT S R, ST — &
FURTAER), WE9T T RSB I )« B4 P XU AT L3
PR IR A S S = BORTE R s, 5 R A Sk =
B TEAHECER. 45 AR WIS hn Ao Uy AR (R - =
BPE, AN E R L DU Sk S B2 b e Sk
BT A REE, O EE ILAEYE L, AR A
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A B AR E A S AT BN, 4
IR IR B AR IR R A 5 T 1 S 357 25 o )3 A XU AR 4,
TR B PR AU T 36 AL G IR (W 44, BTt 20 A
PIRET AR Sk B R R AR A DE T Rt
(EVEEET W 2 Nl o N E R ST A R VA AR
S A T ARYE FIR WA, Yot A ok e
AR IR kS Z R EY).

3-30 L S 2R I - 1 (3 ) - J 1 20 I 11 5k 45
ZRUAEY. WINFEEM FHESAT T G LIRS
FRBEIR R N FORME ML RIE R T, RAESS T INIRE R
VA3 33 FF I S IR - 1 (B H)-F™ 10 AE AR
1% LB =g R, (PPh;),PdCLy/Cul 5(#
Pd(PPh;),/ZnCl, 53 Pd/CNTs {46 T e Mg 5113 1)
SRR LR £ IR B L6 4 JRRL, E PA(OCOCFs),
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Figure 1  Constitutional formulas of protoanemonin and

anemonin

AL N AT PN, DLALR 2B FE R F R Ay JEUR] 7 i
WHIWERIR, KRG RN AR T =l DAL 24k
FEIR R R O JEUR, R b N A B 3430 F R SR
T -1 H)-BRAU. B3R A il vE R 2 T B A% B
AT, IF B2 BHE T5 Z A . ASCRL 2-20d3
2K F R F S S L AT RN JRURE, SRSB4
RECLUR RN AT 3-300 FF 8 5 S IR - 1 (3 H) - i e

firEv(E 2).
CO,CHs CO,H
& {/\[ (1)NaOHH,0_ {t[ 2
1) NaOR/m0 ‘
= CH=CH, (2) HCI = CH=CH,
1 2
0
(1) M-CICgH4CO3H/CHCI; ™ o
(2) TSOH/CHCI4 R
3 —OH
0
1) PBI’3/CHC|3 or TSC|/CsH5N ‘ X o
R—
(2) Et3N/CHCI3 or -BuOK/THF %
4 CH

4a: R=H, 4b: R = 4-Br, 4c: R = 4-NO,, 4d: R = 5-Br, 4e: R = 6-Br

B2 3-WH SR I -1 (3 -l S HAT AW i) £ i 2k
Figure 2 The synthetic route of 3-methyleneisobenzofuran-
1(3H)-one and their derivatives

1 RS
1.1 UBFES5IRAF

WRS-1B BH WA f A RilRE SR A s
BT, i ARALIE; AVANCE I 500 74568 S8 5t
WAL RS AR DS A (it Bruker A#]), TMS A A Fx;
PROTEGE 460 #1200 i L2 4} 34 (2 [H Nicolet
/A )), HP5989B HU A 59751 B4 5t A% (36 5 Agilent 23 F));
TCE MWL EA2400 T1(3EH PerkinElmer 24 #]). X740
WA A E Al B A BT all, A2 BT R 200~300 H Ak
JB (22 18 R B RS AR B 2 1), 32 I AT K 5 B it
FEAC L) A7 1) GFosy feEJSS [ AR M 17 Bk AR 1 Ui
WISh, REaib HBAT T, DUSD 280 22 Ab 35 AT,
MHEmE 2 S AAS 455 2- S F IR PP G S L Afir
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A 1 ARSI =
1.2 2-ZHEXFRERELMTEDQ)EHIREE

7E 250 mL BB A 50 mmol tb&H 1, $id
FER A 50 mL 10%E A B KEH, THELE 70 C R
M, TLC Ml ff RNVE WG, WEIZR %, Wk R
e, A A G BT, IR, D EKBER, M
TG 2.

2-ZIEHFIE R (2a)!"Y: "TH NMR (CDCls, 500 MHz)
d: 5.39 (dd, J=1.0, 11.0 Hz, 1H, =CH,), 5.68 (dd, J=
1.0, 17.5 Hz, 1H, =CH,), 7.35~7.39 (m, 1H, =CH),
7.54~7.62 (m, 3H, ArH), 8.04~8.06 (m, 1H, ArH).

2-Z K3 R (2b)): 'TH NMR (CDCls, 500
MHz) 6: 5.39 (dd, J=1.0, 18.0 Hz, 1H, =CH,), 5.55 (dd,
J=1.0, 11.3 Hz, IH, =CH,), 6.93~6.99 (m, 1H, =CH),
7.19~7.22 (m, 1H, ArH), 7.76~7.82 (m, 2H, ArH).

2- LA HE-3- T HE IR T R (2¢)%: "H NMR (CDCl,
500 MHz) ¢o: 5.28 (dd, J=0.5, 17.5 Hz, 1H, =CH,), 5.46
(dd, J=0.5, 11.5 Hz, 1H, =CH,), 7.22 (dd, J=11.5,17.5
Hz, 1H, =CH), 7.53 (t, J=8.0 Hz, 1H, ArH), 7.92 (dd,
J=1.0, 8.0 Hz, 1H, ArH), 8.17 (d, J=8.0 Hz, 1H, ArH).

2- LM R-4- IR K 2 (2d): '"H NMR (CDCls, 500
MHz) §: 5.44 (dd, J=0.5, 11.0 Hz, 1H,=CHy,), 5.68 (dd,
J=0.5, 17.5 Hz, 1H, =CH,), 7.49~7.56 (m, 2H, ArH,
=CH), 7.75 (d, J=2.0 Hz, 1H, ArH), 7.92 (d, J=8.5 Hz,
1H, ArH); C NMR (CDCl;, 125 MHz) 6: 118.2, 125.7,
128.3, 130.6, 130.7, 132.8, 134.9, 142.6, 171.6; IR (KBr)
v: 3430, 3250~2500, 1680, 1581, 1550, 1422, 1309, 930,
857, 782 cm™ s MS (70 eV) m/z (%): 228 (M +2], 100),
226 (M "], 100), 209 ((M—OH]", 27), 98 ((IM—CO] ",
30), 181 ((M—OH—CO]", 11), 102 (M—OH—CO—
Br]+', 87). Anal. calcd for CoH,BrO,: C 47.61, H 3.11;
found C 47.78, H 3.12.

2- LA HE-5- 2K I 2 (2e): 'TH NMR (CDCl;, 500
MHz) 6: 5.41 (dd, J=0.5, 11.0 Hz, 1H, =CH,), 5.67 (dd,
J=0.5, 17.0 Hz, 1H, =CH,), 7.47~7.53 (m, 2H, ArH,
=CH), 7.65~7.67 (m, 1H, ArH), 8.17 (d, J=2.0 Hz, 1H,
ArH); *C NMR (CDCl;, 125 MHz) 0: 117.6, 121.2, 128.5,
129.2, 134.0, 134.9, 136.1, 139.5, 171.2; IR (KBr) v:
3300~2500, 1697, 1584, 1548, 1412, 1299, 1248, 932,
902, 836, 675 cm'; MS (70 eV) m/z (%): 228 (M +2],
98), 226 (M "], 100), 209 ((M—OH]", 16), 198 (IM'—
CO], 30), 181 (M—OH—CO]", 9), 102 ((M—OH—
CO—Br]", 68). Anal. caled for CoH;BrO,: C 47.61, H
3.11; found C 47.77, H 3.12.
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1.3 3-FHREFFHMKRE-1(3H)-B1RELTE(3)/9%
FiBE

7£ 250 mL — B I 25 mmol L&) 2 Fi
150~200 mL 14, 5+ FIIA 6.09 g (30 mmol) 85%!1]
[ &t R R, ARl s M, TLC Hadll(2a KWV 20
h, 3¢ N 30 h, HAWEY RN 24 h). A 0.70 g (4
mmol) X} IR IR 1 — /K54, REL[nl Y. 8 h. ff
RIVERG, WEIZR R, 750 H 100 mL RN G ER
SN RIR AN K AN Shok ek, ToKm IR EE T4,
flog, PR IRAGIEA . R RV Z I [(M(LR L
Bg) @ VOECkE)=3 : 2150 &, ZAHER, 966D 3,
5[] 4.

3- 3% F R 5 2K O W -1(3H)- i (3a)*': 'H NMR
(CDCls, 500 MHz) d: 2.14 (s, br, 1H, OH), 3.92 (dd, J=
5.5, 12.5 Hz, 1H, CH,), 4.15 (dd, J=3.5, 12.5 Hz, 1H,
CH,), 5.57 (dd, J=3.5, 5.5 Hz, 1H, CH), 7.52 (d, J=17.5
Hz, 1H, ArH), 7.57 (t, J=8.0 Hz, 1H, ArH), 7.71 (t, J=
7.5 Hz, 1H, ArH), 7.93 (d, J=8.0 Hz, 1H, ArH).

354 F L -4- 1R S 2R F IR -1 (3H) -l (3b): 'H NMR
(CDCls, 500 MHz) 6: 2.09 (br, 1H, OH), 4.16 (dd, J=2.5,
12.5 Hz, 1H, CH,), 4.39 (dd, J=2.0, 12.5 Hz, 1H, CH,),
5.56 (dd, J=2.0, 2.5 Hz, 1H, CH), 7.46 (t, J=7.5 Hz, 1H,
ArH), 7.82 (d, J=7.5 Hz, 1H, ArH), 7.88 (d, J=7.5 Hz,
1H, ArH); C NMR (CDCl;, 125 MHz) J: 61.4, 82.5,
116.8, 124.9, 129.4, 131.5, 137.7, 145.5, 169.2; IR (KBr)
v: 3482, 1777, 1607, 1459, 1348, 1306, 1086, 1024, 977,
848, 744, 679 cm”'; MS (70 eV) m/z (%): 244 (IM"+2],
5.98), 242 (M, 5.64), 211 ((M—CH,0H]", 99), 183
([m-BrC¢H,CO]", 30), 155 ([m-BrCeH4]", 19). Anal. calcd
for CoH;BrO;: C 44.47, H 2.90; found C 44.61, H2.91.

3-J4 -4 T S 2R I - 1 (3 H) - (3¢): 'H NMR
(CDCls, 500 MHz) 6: 2.11 (br, 1H, OH), 4.19 (dd, J=3.0,
12.5 Hz, 1H, CH,), 4.36 (dd, J=2.5, 12.5 Hz, 1H, CH,),
6.18 (dd, J=3.0, 2.5 Hz, 1H, CH), 7.82 (t, J=7.5 Hz, 1H,
ArH), 8.26 (d, J=7.5 Hz, 1H, ArH), 8.53 (d, J=8.0 Hz,
1H, ArH); C NMR (CDCls;, 125 MHz) ¢: 61.5, 82.8,
128.6, 129.6, 130.8, 131.3, 131.8, 141.4, 168.1; IR (KBr)
v: 3340, 3107, 1768, 1529, 1358, 1261, 1064, 1024, 977,
849, 735 cm™'; MS (70 eV) m/z (%): 179.1 ((M—NO]",
100), 178 ((IM—CH,OH]", 19), 163.1 ((M—NO,]", 4),
162.1 (M —NO, —H] """, 43), 132.1 (M —NO, —
CH,0H]", 57), 104.1 ((M—NO,—CH,0H—CO]"", 40).
Anal. caled for CoH,NOs: C 51.68, H 3.37, N 6.70; found
C51.79, H 3.38, N 6.72.

354 F -5 1R S 2R HF IR IR -1 (3H) -l (3d): 'H NMR
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(CDCls, 500 MHz) 6: 2.24 (br, 1H, OH), 3.95 (dd, J=5.0,
12.0 Hz, 1H, CH,), 4.12 (dd, J=4.0, 12.0 Hz, 1H, CH,),
5.53 (dd, J=5.0, 4.0 Hz, 1H, CH), 7.69~7.78 (m, 3H,
ArH); *C NMR (CDCl;, 125 MHz) J: 63.6, 80.8, 125.5,
125.7,127.1, 129.6, 133.2, 148.5, 169.4; IR (KBr) v: 3439,
1724, 1611, 1588, 1422, 1346, 1308, 1094, 1064, 1015,
974, 852, 765, 679 cm ™ '; MS (70 eV) m/z (%): 244
(IM*42], 6.14), 242 (IM"], 6.02), 211 ((M—CH,OH]",
100), 183 ([m-BrC¢H,CO]", 22), 155 ([m-BrCsH,]", 14).
Anal. calcd for CoH;BrO;: C 44.47, H 2.90; found C 44.62,
H2.91.

334 F - 6- R 5 A JE RN - 1 (3H)-il (3e): 'H NMR
(CDCls, 500 MHz) 6: 2.21 (br, 1H, OH), 3.93 (dd, J=6.5,
15.0 Hz, 1H, CH,), 4.12 (dd, J=4.5, 15.0 Hz, 1H, CH,),
5.53 (dd, J=6.5, 4.5 Hz, 1H, CH), 7.41~7.45 (m, 1H,
ArH), 7.81~7.83 (m, 1H, ArH), 8.04 (s, 1H, ArH); "°C
NMR (CDCls, 125 MHz) J: 63.6, 81.4, 123.6, 128.7,
128.9, 134.6, 137.3, 145.3, 168.8; IR (KBr) v: 3297, 1770,
1468, 1417, 1204, 1029, 919, 832, 770 cm™"; MS (70 eV)
mlz (%): 244 (IM"+2], 10.68), 242 (IM "], 10.20), 211
(IM—CH,OH] ", 100), 183 ([m-BrC¢H,CO]", 28), 155
([m-BrC¢H4] ", 17). Anal. calcd for CoH,BrO;: C 44.47, H
2.90; found C 44.60, H2.91.

1.4 3-TEEREEFFHKRE-1(3H)-B0RELTEM(4)895]
£ig%
1.4.1 = 84uskik

7E 100~250 mL . LR A 10 mmol 454 3
F50~120 mL &7, fHE NI 1.35 g (5 mmol) =4k
1, IRl B B 27~35 h, TLC Wil 45 /S 45 K,
A E R, SO 30 mL /KBRS 2 WK, KRR T
He HhuE, EWTPNN 2.02 g (20 mmol) = 2%, ik
N2 h, ZETHFIAIS S = 2, SR Rt ok
VW, FEICAE TR @ SR 8, 2 A,
5 EHAR=Y) 4, o E A
1.4.2 ¥ IReBLEGE

1F 50 mL =F0UfH0 10 mmol 4b-&4 3 1 5 mL /K
e, fERE g A T RRTPES 1.91 g (10 mmol)
5 mL Jo/KRERE PR, Tr] A P ARG S S i ORIl 5
7£20 ‘CLUR, 585, HidkR N 1~3 h, TCL £, H
VKRR SRR R AT pHAEZ1 4 4, NN 10 mL K Fk¢, H 4
k(10 mL X 32, AHUZERH 15 mL KPEE 2 Ik,
To/KBR BT, ik, EMIIEZE, BN 10 mL Y
SRR, In# A B, BiEE R ACT BB 1.35 g
(12 mmol) I PUS I (20 mL)IR, Inoe i gkL:ml 2
h. Z& WA, 010 mL KIS K-S, HhUE, B
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A ] A P e — S R e v i, ek AT J 2 M (e i 7 - =
AREE) B, ZZ MR, 19 HAsr=1 4, AlE .

3_%EF[%E2+I§ﬁu)t\%_1(3H)_%(43)[10,12,14,16,17]: 'q
NMR (CDCl;, 500 MHz) §: 5.23 (d, J=3.0 Hz, 1H, =
CH,), 5.25 (d, J=3.0 Hz, 1H, =CH,), 7.57~7.61 (m,
1H, ArH), 7.71~7.73 (m, 2H, ArH), 7.92 (d, J=8 Hz, 1H,
ArH); *C NMR (CDCls, 125 MHz) d: 91.3, 120.6, 125.2,
125.3, 130.5, 134.5, 139.0, 151.9, 166.9; IR (KBr) v: 1767,
1661, 1473, 1273, 1013, 950, 763, 686 cm ™"

3- 3 F H-4- R 53 2K IR IR - 1 (3H) -l (4b): 'H NMR
(CDCls, 500 MHz) §: 5.42 (d, J=3.0 Hz, 1H, =CH,),
6.06 (d, J=3.0 Hz, 1H, =CH,), 7.45 (t, J=7.5 Hz, 1H,
ArH), 7.90~7.92 (m, 2H, ArH); *C NMR (CDCl;, 125
MHz) §: 96.8, 117.0, 124.7, 128.0, 131.3, 136.6, 139.1,
150.6, 165.3; IR (KBr) v: 3087, 1786, 1654, 1463, 1244,
1017, 957, 854, 830 cm '; MS (70 eV) m/z (%): 226
(IM"+2], 99.3), 224 ([M "], 100), 196 ((M—CO]"", 31).
Anal. calcd for CoHsBrO,: C 48.03, H 2.24; found C 47.87,
H2.25.

3- 31 F R -4- T 5 2R I - 1 (3 H) -l (4¢): 'H NMR
(CDCls, 500 MHz) §: 5.78 (d, J=3.0 Hz, 1H, =CH,),
6.20 (d, J=3.0 Hz, 1H, =CH,), 7.81 (t, J=7.5 Hz, 1H,
ArH), 8.27 (d, J=7.5 Hz, 1H, ArH), 8.46 (d, /=8 Hz, 1H,
ArH); *C NMR (CDCls, 125 MHz) d: 103.2, 128.9, 130.6,
130.8, 130.9, 131.3, 148.0, 154.2, 164.3; MS (70 eV) m/z
(%): 191 (IM™], 34), 161 (IM—NOJ", 51), 133 (M—
NO—CO]", 11), 117 ((M—NO,—CO]", 16). Anal. calcd
for CogHsNO,: C 56.55, H 2.64, N 7.33; found C 56.37, H
2.65,N 7.31.

3- 3 F -5 -9 5 SR R IR - 1 (3 HD-Tiid(4d): '"H NMR
(CDCls, 500 MHz) §: 5.24 (d, J=3.5 Hz, 1H, =CH,),
5.29 (d, J=3.0 Hz, 1H, =CH,), 7.71~7.72 (m, 1H,
ArH); 7.78 (d, J=8.5 Hz, 1H, ArH), 7.88 (d, J=1.0 Hz,
1H, ArH); *C NMR (CDCl;, 125 MHz) d: 92.6, 123.9,
124.0, 126.6, 129.8, 133.9, 140.6, 150.6, 165.9; IR (KBr)
v: 3014, 1772, 1661, 1425, 1277, 1009, 950, 888, 835
em 'y MS (70 eV) m/z (%): 226 (IM7+2], 100), 224
(IM™1, 92), 196 (IM—CO]", 16). Anal. calcd for CoHs-

BrO,: C 48.03, H 2.24; found C 47.88, H 2.25.

3-3F ik -6- Y58 55 SR I -1(3H)- i (4e): 'H NMR
(CDCls, 500 MHz) §: 5.24 (d, J=3.0 Hz, 1H, =CH,),
5.28 (d, J=3.0 Hz, 1H, =CH,), 7.59 (d, J=8.5 Hz, 1H,
ArH), 7.82~7.84 (m, 1H, ArH ), 8.04 (d, J=1.0 Hz, 1H,
ArH); >C NMR (CDCls, 125 MHz) d: 92.2, 122.1, 124.6,
126.9, 128.3, 134.9, 137.6, 151.2, 165.3; IR (KBr) v: 3101,
1785, 1660, 1464, 1279, 1252, 1014, 958, 857, 830 cm ';
MS (70 eV) m/z (%): 226 (IM""+2], 94), 224 ([M "], 100),
196 ((IM—CO] ", 18). Anal. calcd for CoHsBrO,: C 48.03,
H 2.24; found C 47.89, H 2.25.

2 HR5iHE
21 L&Y 3 AR HIERTT

AR IR FER R TS 1a 28 A) S0k 402K R
AT RIS IR IR G, SRS ER IR IR AL
REHER TEY 32 AFFRAE 23 58 F R PG A
i, TAEY 3a RFMA. t ARG 2 FEIK PR g
(RN SRR AN ILH, SN HEE 2 h 5, 7EREER
BLFE T R, TLC ERER[N( MR ZEE) : V(IF
Cpt)=2 | 105 KRR, PR RE HA S 4 .
AR & R R P= I R A, IR e gE, A
AREL [N . 2R AEIRIR (0 ) B ERE (50 C) F e
M= AT ARARAG. R T 390 SRR R 5, 5K i
K LI DY SRR VR, IR0 45 AR AN

AR IR £ FE K R R I S IEAT AR R A 1 24k
HEY 3, TEEHATER KRN, TR A T %,
BB SEHE 1 KR AE BTN R IR 2, S5 WK 1. R4
IF) Gk 4R 2 P R AR A5 B BRSSO R S LA A4,
AR L I A BT, 1 B PO F R 1 S 0 v AR
MR I KA AL T, — R SR 2 & 3,
BT MR e T SCHRIEP Y JEURE R S 5 A 1 e . 45 O
* 2.

A N A RER SO HLER G R IR = a3k R
(R AEU 0 52 0] PRI IR Th K — AN, T2 s P v
(A4 £ HP PR ST 25 2 Bl PR R v (S A L, Ry
TWIAE RN, HEEEREAE g FRE AT
R A 3(K 3).

R 2-LIFIIETR KILAT D) 2 Ak

Table 1 Synthesis of 2-vinylbenzoic acid and derivatives 2

Compd. R Time/h Yield/% m.p./C
2a H 4 91.9 93.4~95.1 (94~951%))
2b 3-Br 5 89.5 120.4~120.6
2¢c 3-NO, 5 90.2 165.2~166.8 (165~1661*1)
2d 4-Br 5 90.3 168.9~170.4
2e 5-Br 5 91.1 132.4~133.8
Chin. J. Org. Chem. 2012, 32, 2344~2349 © 2012 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 2347



BHULE R E 4R

R2 3-FRWIERIIFVIE-1GH)-Hd f AT 3 15 1
Table 2 Synthesis of 3-hydroxymethylisobenzofuran-1(3H)-one and derivatives 3

Compd. R CHCl3/mL Yield/% m.p./C
3a H 150 61.7 103.4~104.2 (106~1071'
3b 4-Br 200 52.6 106.9~109.0
3¢ 4-NO, 200 50.2 132.1~133.4
3d 5-Br 200 52.2 127.1~127.5
3e 6-Br 200 59.8 115.9~116.7
o Q. R ERINSBEANZRIA K o S0, By LAVRARA) & i HBr.
Rij;é LN PSS 2 O AT RO S . 6 12
~ AN SO 7= b = SR G, 9 L e, R ¢
i o e A T 5xeF PR R O S P A S N LU 2% o, i LA T Bk S B
0 o) o TsO MR I 1 3 2 2 1.
R [ ow =R T 0 2.3 fL& 4 mTaEN
CH,OH CH,OH FESR SRS 2R IEE 4 A7 5 I NRBUER IR,
w i kg 3 BT 2SR, B T R Ak E R R R
B3 e N RAEM AR SRR, A=Y 4 2IEZ3EF
Figure 3 The reaction mechanism of cyclization B FH BRI R TA 5 5 LS E P ISR A B &, [FIEE
22 B 4 2 REEHiRT T2 A2 BE I SR DAL, BHLLE T PR AU e 2 2R S Wi 11

FIHE. S 3-30 F LS AR IR - 1 (3 H)- Wi S AT

PR L T LT, 2R Al R R sk, a4 et FERAE TP, PRRHIE SR TH NMR, 34
LS| 4, FBL, R TRk, dmps AR R 4 RSB R Y

AL £ TS0, AIEERMIOIER FIE AR 3 g

% TSOH, IITT/H 8] 4. FLILFI T Pk & i, 1
PBr i, (LA 3 SR = UL R AL R R, )
ISR T B B, LRSI 2 T e
S, —HREEI R 4 T TsCL T, et 3
B SR A SR A S I S, 80
PRI E B T B ] F AT TsOH, i
B3, R ST AT R 2 T T4

RIS 3 70 T WBUKE R H R4 4, T

ASTCLLAE 20 B2 R Y IR S AT AR 0 Ik, R
HIBTI & TV, ST 5 A 3- 30 KR 5 2R G I -
1GH)-W &S AT 4, b 4 20, Tiafider 6
IS, 3-T0 A AT - 13 H)- i Je AT
W RS R ERGE, EHIRAE, A e AT )i
PEARKAT & T LA,

R 3 3 HIHER IR -1(3H)- M S ILATEY 4 105k
Table 3 Synthesis of 3-methyleneisobenzofuran-1(3H)-one and derivatives 4
Time/h Yield/%

Compd. R CHCl3/mL m.p./C
PBr; TsCl PBr3 TsCl
4a H 27 1.0 50 55.5 80.4 53.2~54.7 (54~5514)
4b 4-Br 30 2.0 100 54.2 76.8 78.8~80.2
4c 4-NO, 35 3.0 120 46.2 69.5 101.2~102.3
4d 5-Br 30 1.5 100 51.5 72.3 98.5~99.2
de 6-Br 30 2.0 100 52.3 73.1 95.7~95.8
Univ. Sci. Technol. China 1991, 21, 163 (in Chinese).
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