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Synthesis of 3-Alkylidene(arylidene)isobenfuran-1(3H)-one and
Their Derivatives

Zheng, Chunzhi” Zhu, Xingxing” Zhao, Dejian” Jia, Hongbin” Zhang, Jizhen™*“
(“ School of Chemistry and Environmental Engineering, Jiangsu Technology of University, Changzhou 213001)
(% School of Petrochemical Engineering, Changzhou University, Changzhou 213164)

Abstract This paper reports a novel and highly efficient synthesis of 3-alkylidene(arylidene)isobenzofuran-1(3/)-one and
the corresponding derivatives. The new method is characterized with raw material easy to get, low manufacturing cost, mild
reaction conditions and high yields. Isobenzofuran-1(3H)-one (phthalide) and their derivatives were used as starting material.
After reacted through free-radical bromination with N-bromobutanimide (NBS), the starting materials were converted to the
corresponding 3-bromoisobenzofuran-1(3H)-one and their derivatives, followed by nucleophilic substitution with triphenyl-
phosphine. Then the corresponding Wittig reagents were obtained through elimination reaction by triethylamine, which further
react with fatty aldehydes or aromatic aldehydes to afford the target compounds. Thirteen target products and intermediates are

new compounds.

Keywords 3-alkylidene(arylidene)isobenzofuran-1(3H)-one; derivatives; quaternary alkylphosphonium salt; Wittig reaction;

synthesis
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1f ~ 3 R' = 5-CN; 1g ~ 3g: R' = 5-CO,CHMe,; 1h ~ 3h: R'= 6-CI;
1i ~ 3i: R' = 6-Br; 1j ~ 3j: R'= 6-NO,

4a:R'=R?=H; 4b: R'=4-Br, R = H; 4c: R' = 4-OMe, R? = H;

4d: R'=5-Cl, R*= H; 4e: R' = 5-Br, R? = H; 4f: R'=5-CN, R?= H;
4g: R' = 5-CO,CHMe,, R? = H; 4h: R = 6-Cl, R?= H;

4i: R' = 6-Br, R? = H; 4j: R'= 6-NO,, R> = H; 4k: R' = H, R? = Ph;
41:R" = 5-Br, R? = iPr; 4m: R" =5-Br, R? = Ph;

4n: R'=5-Br, R? = p-MeOCgHj; 40: R' = 6-Br, R? = Ph

Bl 2 3-3F K BLCI 5 ) S A e - 1 (3 H)-T S LA A it 45
Ji 2k

Figure 2 The synthetic route of 3-alkylidene(arylidene)-iso-
benzofuran-1(3H)-one and their derivatives
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AT, R DB AR 4 Jo 0 1 — ST B (PRI o, T
FEEMT ARG - VAl =11 1~1 315> &,
A, RARED) 2.

3-8 5t 2K IR IR I -1 (3H)- I (22)°*: '"H NMR (500
MHz, CDCly) §: 7.94 (d, J=17.5 Hz, 1H, ArH), 7.79 (t, J=
7.5 Hz, 1H, ArH), 7.63 (t, J=7.5 Hz, 2H, ArH), 7.41 (s,
1H, CH).

3, 4- LA IEMAE-1(3H)-i{(2b)*): "H NMR (400
MHz, DMSO-d;) J: 8.00 (d, J=8.0 Hz, 1H, ArH), 7.85 (d,
J=8.0 Hz, 1H, ArH), 7.62~6.59 (m, 1H, ArH), 6.62 (s,
1H, CH).

4- P AR 3 3-8 59 2R JF W -1 3 ED- i 20)P%: 'H
NMR (400 MHz, CDCl;) J: 7.60 (t, J=8.0 Hz, 1H, ArH),
7.52 (d, J=8.0 Hz, 1H, ArH), 7.31 (s, 1H, CH), 7.20 (d,
J=8.0 Hz, 1H, ArH), 4.00 (s, 3H, OCH3).

525 -3- R 2K T e - 1(3H)- il (2d)P: 'H NMR
(400 MHz, CDCl3) o: 7.86 (d, J=8.0 Hz, 1H, ArH),
7.62~7.59 (m, 2H, ArH), 7.35 (s, 1H, CH).

3,5- RS A IEMAH-1(3H)-Hi(2¢)P"): '"H NMR (400
MHz, CDCly) §: 7.79~7.73 (m, 3H, ArH), 7.34 (s, 1H,
CH).

5RUE-3- IR A RN - 13 H)- B (262 '"H NMR
(400 MHz, DMSO-d;) J: 8.26 (s, 1H, ArH), 8.12 (dd, J=
8.0, 4.0 Hz, 1H, ArH), 8.02 (d, J=7.8 Hz, 1H, ArH), 6.73
(s, 1H, CH).

5- 5 A A R I - 3- 0 5 K ORI - L 3 ED) -l 2g): 'H
NMR (400 MHz, CDCls) 6: 8.28 (d, J=8.0 Hz, 2H, ArH),
7.99 (d, J=8.0 Hz, 1H, ArH), 7.44 (s, 1H, CH), 5.35~
5.28 (m, 1H, CH), 1.42 (d, J=8.0 Hz, 6H, CH3); °C NMR
(100 MHz, CDCl;) d: 166.44, 164.11, 148.86, 137.43,
132.07, 127.29, 125.91, 124.76, 74.20, 70.00, 21.88; IR
(S5 v: 2988, 2901, 1789, 1711, 1262, 1077, 985, 697
em 'y MS (EL, 70 eV) m/z (%): 301.0 (M"+3], 16),
299.0 (IM"'+1], 16), 239.0 (M—OCHMe,]", 55), 219.1
(IM—Br]", 100), 132.1 ((M—CO,CHMe,—Br]", 100),
79.1 ([Br "], 3), 81.0 ([Br "], 3). Anal. calcd for
C,H,BrO,: C 48.18, H 3.71, Br 26.71; found C 48.29, H
3.72, Br 26.65.

6- 5 -3- 1R 7 2K IR R -1(3H)- i )™ 'TH NMR
(500 MHz, CDCL3) 6: 7.90 (s, 1H, ArH), 7.75 (dd, J=38.5,
1.5 Hz, 1H, ArH), 7.58 (d, J=8.5 Hz, 1H, ArH), 7.38 (s,
1H, CH).

3,6- VR A IFMA-1(3H)-H{(20)*7: '"H NMR (400
MHz, CDCl3) §: 8.06 (d, J=2 Hz, 1H, ArH), 7.90 (dd, J=
10.0, 2.0 Hz, 1H, ArH), 7.51 (d, J=10.5 Hz, 1H, ArH),
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7.36 (s, 1H, CH).

6- i HE-3- WL S AR I E IR IR -1 (3 H - (2)P*: '"H NMR
(400 MHz, CDCl5) 6: 8.77 (s, 1H, ArH), 8.65 (dd, J=8.0,
4.0 Hz, 1H, ArH), 7.84 (d, J=8.0 Hz, 1H, ArH), 7.48 (s,
1H, CH).

1.3 3-(R=EFEEBE)REFIKBE-13H)-EAREALT
NS RIBE

7E 100 mL 1) = HEHH A 20 mmol 54 2 F
30 mL TR R B , PFRERE A 6.29 g (24
mmol) = AR, FUTRYT N INIER, TLC Al 5 3
R NS WG, ARG N 30 mL /K T, =i
R, g, 30 mL X2 oK BRI AR. AT
AR RED 3.

3-(R AR TE ) 5 2R R IR - 1 (3 H) - (3a) P+ :
'H NMR (500 MHz, CDCl3) J: 9.92 (s, 1H, CH), 7.88~
7.82 (m, 9H, ArH), 7.73~7.71 (m, 1H, ArH), 7.68~7.64
(m, 6H, ArH), 7.61~7.59 (m, 2H, ArH), 7.15~7.13 (m,
1H, ArH).

3-(IR =R B IE AL )-4- 1R 5 A8 F IR IR - 1(3 H) -1 (3b):
'H NMR (400 MHz, CDCl;) ¢: 10.37 (s, 1H, CH), 8.06
(dd, J=12.0, 4.0 Hz, 6H, ArH), 7.80~7.75 (m, 4H, ArH),
7.65~7.61 (m, 6H, ArH), 7.56 (d, J=8.0 Hz, 1H, ArH),
744 ~ 740 (m, 1H, ArH); “C NMR (100 MHz,
DMSO-dg) 8: 165.78, 140.98, 139.95, 135.90 (d, *Jeccr=
3.0 Hz), 134.64 (d, 2Jccp=10.0 Hz), 133.69, 130.34 (d,
2Jocp=12.0 Hz), 127.86, 125.61, 116.69, 114.94 (d, 'Jep=
84.0 Hz), 75.10 (d, 'Jep=58.0 Hz); IR (J24) v: 2989,
2753, 1789, 1438, 1253, 1111, 1037, 989, 751, 724, 686
cm '; MS (EL 70 eV) m/z (%): 341.4 ([PPh;Br]", 2), 262.2
([PPhs]™, 100), 211.0 ((M—PPh;Br]", 88), 132.1 ((M—
PPh;Br—Br]"", 16). Anal. caled for CaH;oBr,O,P: C
56.35, H 3.46, Br 28.84, P 5.59; found C 56.26, H 3.45, Br
28.78, P 5.60.

4- FAR -3 (IR — DR 1 IS ) S 2R R R - 1 (3 H) -
(3c): '"H NMR (400 MHz, CDCl;) d: 9.51 (s, 1H, CH),
7.93~7.88 (m, 6H, ArH), 7.80~7.76 (m, 3H, ArH),
7.65~7.60 (m, 6H, ArH), 7.56~7.52 (m, 1H, ArH),
7.22~7.16 (m, 2H, ArH), 3.36 (s, 3H, OCH3); *C NMR
(100 MHz, CDCl3) d: 167.02, 154.43, 135.24 (d, *Joccp=
3.0 Hz), 134.46 (d, “Jccp=10.0 Hz), 133.30, 129.88 (d,
2Jecp=13.0 Hz), 128.69, 127.09, 117.63, 116.86, 114.94
(d, 'Jep=284.0 Hz), 74.74 (d, 'Jep=59.0 Hz), 55.49; IR
(KBr) v: 3068, 3009, 2764, 1783, 1607, 1493, 1436, 1283,
1110, 1025, 995, 746, 689, 535 cm™'; MS (EI, 70 eV) m/z
(%): 341.3 ([PPhsBr]", 5), 262.2 ([PPhs]"", 100), 163.1
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(IM—PPh;Br]", 88), 132.1 (IM—PPh;Br—OMe] ", 9).
Anal. calcd for C,;H,,BrOsP: C 64.17, H 4.39, Br 15.81, P
6.13; found C 64.06, H 4.38, Br 15.84, P 6.14.

3-(VR =R IE I )-5- S0 R I -1(3H)-1(3d):
'H NMR (400 MHz, CDCl;) d: 10.32 (s, 1H, CH), 7.95~
7.83 (m, 9H, ArH), 7.72~7.65 (m, 7H, ArH), 7.54 (d, J=
8.0 Hz, 1H, ArH), 7.11 (s, 1H, ArH); C NMR (125
MHz), CDCly) d: 166.33, 143.06, 141.96, 136.07 (d,
3Jocer =2.5 Hz), 134.79 (d, “Jeep=10.0 Hz), 131.76,
130.64 (d, “Jecp = 12.5 Hz), 127.34, 124.78, 124.76,
114.60 (d, 'Jop=83.7 Hz), 74.47 (d, 'Jp=46.0 Hz); IR
(S vi 3055, 2763, 1780, 1584, 1437, 1112, 1033, 1005,
728, 690 cm™'; MS (EL, 70 eV) m/z (%): 508.6 (M '], 2),
341.3 ([PPhsBr]", 3), 262.2 ([PPhs]"™, 100), 167.0 ((M—
PPh;Br]", 65), 132.0 ((M—PPh;Br—CI]", 2). Anal. calcd
for Cy¢H;oBrCIO,P: C 61.26, H 3.76, Br 15.67, Cl 6.95, P
6.08; found C 61.14, H 3.75, Br 15.70, C1 6.96, P 6.09.

3-(VR IR I AL )-5- 18 R R IR - 1 (B H)- i (3e):
'H NMR (400 MHz, CDCl;) d: 10.33 (s, 1H, CH), 7.94~
7.84 (m, 9H, ArH), 7.72~7.67 (m, 8H, ArH), 7.59 (d, J=
8.0 Hz, 1H, ArH); *C NMR (100 MHz, CDCl;) §: 166.16,
142.39, 136.29, 135.10 (d, *Jeccp=23.0 Hz), 134.40 (d,
2Jocp =10.0 Hz), 130.69 (d, *Jeep=13.0 Hz), 129.91,
128.19, 126.28, 124.24, 113.94 (d, 'Jep=85.0 Hz), 73.24
(d, 'Jep=060.0 Hz); IR (JZ5) v: 2988, 2807, 1790, 1580,
1439, 1113, 998, 723, 687 cm ™ '; MS (EI, 70 eV) m/z (%):
341.3 ([PPhsBr]’, 1), 262.2 ([PPhs]", 51), 211.1 ((M—
PPh;Br]", 8), 132.1 ((M—PPh;Br—Br]", 1). Anal. calcd
for CyH;oBr,O,P: C 56.35, H 3.46, Br 28.84, P 5.59;
found C 56.24, H 3.45, Br 28.88, P 5.60.

3-(1R = 2R 3 1 B 2% )-6- S = 2K I W W -1 (3 H)- il
(3h)**": "TH NMR (400 MHz, CDCL3) : 10.11 (s, 1H, CH),
7.93~7.84 (m, 9H, ArH), 7.71~7.67 (m, 7H, ArH),
7.56~7.54 (m, 1H, ArH), 7.20 (d, J=8.0 Hz, 1H, ArH).

3-(IR = R TE AL )-6- YR 5 R IR R IR - 1(3 H)- i (3i):
'H NMR (500 MHz, CDCl;) §: 10.09 (s, 1H, CH), 7.92~
7.84 (m, 10H, ArH), 7.71~7.66 (m, 7H, ArH), 7.20 (d,
J=10.0 Hz, 1H, ArH); *C NMR (100 MHz, CDCLy) o:
166.01, 140.15, 138.32, 136.21 (d, *Jeccp=3.0 Hz), 134.92
(d, *Jecp=10.0 Hz), 130.77 (d, *Jocp=12.0 Hz), 129.32,
128.09, 126.30, 125.54, 114.72 (d, 'Jop=84.0 Hz), 75.14
(d, 'Jep=59.0 Hz); IR (JHf) v: 3064, 2986, 1775, 1584,
1437, 1111, 995, 723, 689 cm™'; MS (EI, 70 eV) m/z (%):
262.2 ([PPhs]™, 100), 211.0 ((M—PPh;Br]", 52), 132.1
(IM—PPh;Br—Br]"", 5). Anal. calcd for CoH,oBr,0,P: C
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56.35, H 3.46, Br 28.84, P 5.59; found C 56.25, H 3.45, Br
28.89, P 5.60.

1.4 3-TBREFZEFHRIE-1(3H)-BE & EiTE MR H &
by

1.41 3 RFESNEMIRIE

7t 100 mL 1) =B H i 8.44 mmol 454 3
60 mL S FHE, HiFE FHAE, W 5.0 mL = 4%,
SEIS A COAT 1R B (0 AR R0, 3 58 0 1) OGN
I SR (TR 7 — N h o 2 6 g, iy s
160 ‘CHEZR ™4 = 44), <4 3 h, =it MWV, TLC
R B SEE AR RO 25 RS NN 150 mL A7 ylifE, b
Kt L EANT Y, A U s> ek g, I8
IIANE B R IEA 2T, FERAEZMTPEMR: (=&
) - VOl =1 : 1~1: 5], J2HriezE4s 3 s
it 4.

142 % RVEBAIMEE

7t 100 mL 1) =B H i 8.44 mmol 4b54) 3
60 mL ST, iR NS s N 2.53
g (84.40 mmol)Z I, A LRY M 5.0 mL =&
Jie, WM IN) R R AT IR B R R, THIEL S 80 C,
TLC il s B ERE. N ESHE A 150 mL Ay,
IS A K& AT, A G T8> B R D,
PEVE PO IE B R R TE 28 2, R AT Z A [ M)
V(S H ) - VOl =1 1~1: 5], EHie%s
HAR™ i 4.

330 FP L 5 2 TR IR - 1 (3 H) -l (42)1'7%2%): 'TH NMR
(400 MHz, DMSO-dy) d: 8.08 (d, J=4.0 Hz, 1H, ArH),
7.95~7.87 (m, 2H, ArH), 7.71 (t, J=8.0 Hz, 1H, ArH),
5.62 (d, J=4.0 Hz, 1H, =CH,), 5.32 (d, J=4.0 Hz, 1H,
=CH,).

3 W F HE-4- PR 5 2R IR - 1 (3 H)- I (4b)!': "TH NMR
(500 MHz, CDCls) 6: 7.90~7.92 (m, 2H, ArH), 7.45 (t,
J=7.5 Hz, 1H, ArH), 6.06 (d, J=3.0 Hz, 1H, =CH,),
5.42 (d,J=3.0 Hz, 1H, =CH,).

3- 0 P -4 P00 5 2 SR 0 I -1 (3 H)- 1 (4¢): 'H
NMR (400 MHz, CDCly) d: 7.52~7.45 (m, 2H, ArH),
7.16 (dd, J=7.6, 0.8 Hz, 1H, ArH), 5.49 (d, J=1.6 Hz,
1H, =CH,), 5.28 (d, J=2.0 Hz, IH, =CHy,), 4.00 (s, 3H,
OCHj;); “C NMR (100 MHz, CDCl;) 6: 166.98, 155.32,
150.13, 131.85, 127.11, 126.63, 116.85, 115.54, 95.62,
55.85; IR (JU4) v: 2986, 2920, 1765, 1655, 1603, 1492,
1444, 1265, 1058, 1010, 955, 862, 760 cm™'; MS (EI, 70
eV) m/z (%): 176.0 (M, 59), 161.0 (M—CHs]", 9),
148.0 ((M—CO]", 8), 134.0 (M—CH,=C=0]", 2),
105.0 (M—CH,=C=0—CO—H]", 100). Anal. calcd
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for C1oHgO5: C 68.18, H 4.58; found C 68.09, H 4.57.

3-3 -5 G S 2R IR IR - 1 (3H) -l (4d): 'H NMR
(400 MHz, CDCl;) 0: 7.85 (d, J=8.0 Hz, 1H, ArH), 7.70
(s, 1H, ArH), 7.55 (dd, J=8.0, 4.0 Hz, 1H, ArH), 5.29 (d,
J=4.0 Hz, 1H, =CH,), 5.24 (d, J=4.0 Hz, 1H, =CH,);
C NMR (100 MHz, CDCls) d: 165.70, 150.64, 141.32,
140.45, 131.13, 126.51, 123.46, 120.90, 92.60; IR (KBr) v:
2922, 1773, 1666, 1609, 1432, 1280, 1021, 885, 785, 690
em '; MS (EL 70 eV) m/z (%): 180.0 (M, 100), 182.0
(IM* 421, 43), 152.0 [M—CO]", 26), 138.0 (M—CH,=
C=0]", 50), 110.0 (M—CH,=C=0—CO0] ", 47). Anal.
calcd for CoH5ClO,: C 59.86, H 2.79, Cl1 19.63; found C
59.94, H 2.80, C1 19.60.

3- 301 A3 -5- 98 5 2 K IR -1 (3H)- i (40)1'7: 'H
NMR (500 MHz, CDCly) 6: 7.88 (d, J=1.0 Hz, 1H, ArH),
7.78 (d, J=8.5 Hz, 1H, ArH), 7.71~7.72 (m, 1H, ArH),
529 (d, J=3.0 Hz, 1H, =CH,), 5.24 (d, J=3.5 Hz, 1H,
=CH,).

3-F -5 3 5 2R I FIEIG - 1(3H) -1 (4f): "H NMR
(400 MHz, CDCl;) 6: 8.05 (d, J=8.0 Hz, 2H, ArH), 7.86
(t, J=4.0 Hz, 1H, ArH), 5.41 (d, J=4.0 Hz, 1H, =CH,),
536 (d, J=4.0 Hz, 1H, =CH,); *C NMR (100 MHz,
CDCl3) 0: 164.82, 150.21, 139.20, 133.54, 128.18, 126.34,
124.79, 118.26, 117.15, 93.86; IR (KBr) v: 2924, 1779,
1463, 1377, 1024, 959, 722 cm™'; MS (EI, 70 eV) m/z (%):
171.1 ((M"], 43), 145.1 ((M—CN]", 15), 143.1 ((M—
CO0J", 18), 129.1 (M—CH,=C=0]", 24), 101.1 ((M—
CH,=C=0—CO0]", 14). Anal. caled for C;(HsNO,: C
70.18, H 2.94, N 8.18; found C 70.26, H 2.94, N 8.19.

3- 30 R -5 S O A 19t e A O K G - 1 (3 H)- i
(4g): '"H NMR (400 MHz, DMSO-d;) J: 8.60 (s, 1H, ArH),
8.17 (dd, J=8.0, 4.0 Hz, 1H, ArH), 8.04 (d, J/=8.0 Hz,
1H, ArH), 5.87 (d, J=4.0 Hz, 1H, =CH,), 5.40 (d, J=
4.0 Hz, 1H, =CH,), 5.24~5.17 (m, 1H, CH), 1.36 (d, J=
4.0 Hz, 6H, CH;); °C NMR (100 MHz, CDCl;) J: 165.98,
164.57, 150.98, 139.20, 136.63, 131.60, 127.95, 125.79,
122.78, 94.42, 69.84, 22.02; IR (/2 4F) v: 2971, 2921,
1778, 1704, 1665, 1438, 1258, 1080, 1012, 892, 757, 687
ecm '; MS (EI, 70 eV) m/z (%): 232.1 (IM"], 68), 204.0
(IM—CO]", 3), 190.0 ((M—CH,=C=0]"", 70), 173.0
(IM—OCHMe,]", 100), 162.0 (M—CH,=C=0—CO0] ",
26), 145.0 (M —CO,CHMe,] ", 19). Anal. calcd for
C13H,04: C 67.23, H 5.21; found C 67.28, H 5.22.

3- 3 i 5 -6- G 3 2K IR IR -1 (3H) -l (4h): 'H NMR
(400 MHz, CDCl;) ¢: 8.10 (d, J=8.4 Hz, 1H, ArH), 8.00
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(d, J=1.6 Hz, 1H, ArH), 7.93 (dd, J=8.4, 2.0 Hz, 1H,
ArH), 5.66 (d, J=4.0 Hz, 1H, =CH,), 5.35 (d, J=4.0 Hz,
1H, =CH,); *C NMR (100 MHz, CDCl;) J: 164.99,
150.41, 137.19, 135.59, 135.20, 126.03, 124.56, 123.38,
93.46; IR (KBr) v: 3091, 2927, 1771, 1592, 1471, 1295,
1256, 837 cm™'; MS (EL 70 eV) m/z (%): 180.0 ((M"],
31), 182.1 (IM"+2], 16), 152.1 (IM—CO]", 10), 138.0
((M—CH,=C=0]", 81), 110.1 (M—CH,=C=0—
CO]", 58). Anal. caled for CoHsClO,: C 59.86, H 2.79, Cl
19.63; found C 59.90, H 2.79, C1 19.61.

3-30F F - 6- 1R S R - L 3 - (4)!: 'TH NMR
(400 MHz, CDCl;) ¢: 8.05 (d, J=1.2 Hz, 1H, ArH), 7.84
(dd, J=8.0, 1.6 Hz, 1H, ArH), 7.60 (d, J=8.4 Hz, 1H,
ArH), 5.29 (d, J=2.8 Hz, |H, =CH,), 5.25 (d, J=3.2 Hz,
1H, =CH,).

1.5 3-TkeE (L7 &) FFHKE-1(3H)-B R E T4
MR I 8 E

7 100 mL )= FEEHH A 8.44 mmol (&%) 3
60 mL S HbE, BidE MRS MR N 8.44
mmol B, fEAARY FEIEMHA 5.0 mL — 4%, MK
WA IR B (AR A, W HE, = AHE 12 h, TLC
R S SRR, RS WG 150 mL A1k, JEi
A K A AT, A7 RSB AR IE, 18]
HOIMNIE B R R 2T, iR ETEm: (=
SR VCRMEBH=1: 1~1: 5], EHRIEEE HFR
I 4.

3-ZR MV 3 S 2R R R I -1 (3 ED- i (4k)P7: "H NMR
(400 MHz, CDCL3) d: 7.96~7.74 (m, 3H, ArH), 7.58~
7.46 (m, 4H, ArH), 7.44~7.33 (m, 2H, ArH), 6.93 [s, 1H,
PhCH=(E #J#)], 6.44 [s, 1H, PACH=(Z f#!)].

301 5 T3-SR IR RN - 1(3H)-Hi(41): "H NMR
(400 MHz, CDCl3) d: 7.96~7.62 (m, 3H, ArH), 5.78 [d,
J=10.4 Hz, 1H, i-PrCH=(E #J%)], 5.50 [d, J=9.6 Hz,
1H, i-PrCH=(Z ¥J7!)], 3.14~3.05 [m, 1H, (CH;),CH],
1.22 [d, J=6.4 Hz, 6H, CH3(E #J%¥)], 1.15 [d, J=6.8 Hz,
6H, CH3(Z #J%)]; IR (KBr) v: 2962, 1779, 1604, 1427,
1034, 996, 872, 786 cm !, Anal. caled for C,H,,BrO,: C
53.96, H 4.15, Br 29.91; found C 54.07, H 4.14, Br 29.94.

3R -5- YR S R ORI -1 HD- (4m)PY): 'H
NMR (400 MHz, CDCly) d: 7.96~7.35 (m, 8H, ArH),
6.98 [s, 1H, PACH=(E #J%!)], 6.44 [s, 1H, P\CH=(Z 14
)]

350 P AR R P -5 R S O I R IR -1 (3 H)- 1l
(4n): 'H NMR (400 MHz, CDCl3) : 7.91~7.39 (m, 5H,
ArH), 7.02~6.94 (m, 2H, ArH), 6.91 [s, 1H, ArCH=(E #4
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#)], 6.38 [s, 1H, ArCH=(Z ¥J%)], 3.89, 3.86 [s, 3H,
CH;O (E, Z #2)]; IR (KBr) v: 1784, 1605, 1512, 1458,
1304, 1252, 1012, 871, 833, 685 cm™'. Anal. calcd for
CigH;BrOs: C 58.03, H 3.35, Br 24.13; found C 57.90, H
3.36, Br 24.16.

3-8 P F R -6- 95 5 2 S R I - 13 H)- I (40)P®): 'H
NMR (400 MHz, CDCly) d: 8.08~7.60 (m, 3H, ArH),
7.46~7.36 (m, 5H, ArH), 6.97 [s, 1H, PhCH=(E ¥J%!)],
6.45 [s, 1H, PhCH=(Z #J7)].

2 #R54He
21 1LEW 3 A& IRTT

Wik &Y 1 R NBS 78 H IS R FIEE
TIESRE AT, gk | IR R N A b &4
2, S5 NER 1 WED 2 A= 3 SGIR[351RH]
TR K 3-SR AR IR -1 B H)-H 5 — ORI R
Bl MATEMZ, ZAR FFHES 90~95 C, k
M. 24 h #3278, F=2 3 A, AXUCh 73.2%, KR 3-I1-
6- 55T A TR - 1(3 H) - 42 FE 3k 7 ¥k S B 7= TR,
R 51.6%; TN BRI, W 3 e R A
R Z, T B4R ANINIE B0, £ &V 5 4k

B R, e 2 0 B R A S REAT R A
LB 3 7EORI A IBURERRT, TN L5 Ak
B, KRBTSR HE b ORI A i, 2%
HENRAE B TR 3, Ui B, ekl =
T SHE R AR R, 15201 L8 PRIBTRN VKA A& 21475
1780 0 AR (F 8 3) A i, s 1 R A

FEZEERER 3 I I R, S M I L K e A B
F I B 2R O HE B AR A SR AL R SO R (1 K i
230380 s VA TR R R R B S0, AL
IR JOK ClE, S5 R 2. 77 AR SCHR 75 A1 B
Wl B4R, SOV IR 4EHE. SRR EAT I e 2k [ I 2y
RE ™ AT R W B ER 3, 10 AR A 1
LTS, UL T PRS0 AT s T L I,
a2 RIS OT IR NN =R TR, 5o 44 % S 20T
B, B =R RE BRI I IR TR R 2, 2 e kAT
InEIREAL N, e IE WA f 2 Z8Eh 35, SikbE
it I FLEE M8 AN = I, (3R ATR 214, M
ORI AT SR BT A R T I I 6 45 20 N 2
Bhih 3, TR YR TR R, A
ARAT M, X R 3 BBk, BT
a7 A

F£1 3-HEFEIFVNE-1GH)-T M IHATEY 2 &

Table 1 Synthesis of 3-bromoisobenzofuran-1(3H)-one and their derivatives 2

Compd. R! Initiator Time/h Yield“/% m.p./C

2a H AIBN 1 80.8 82.8~83.7 (78~801**)
2b 4-Br AIBN 3 96.4 88.5~89.7 (89~901*)
2¢ 4-OMe AIBN 4 88.0 98.6~99.6

2d 5-Cl AIBN 3 65.8 90.5~95.2

2e 5-Br AIBN 3 69.7 98.4~99.3

2f 5-CN hv 4 89.7 95.4~96.2

2g 5-CO,CHMe, hv 1 82.1 88.4~90.1

2h 6-Cl AIBN 3 72.6 58.0~59.8 (57~587)
2i 6-Br AIBN 3 68.3 62.4~63.8 (64~6587)
2j 6-NO, AIBN 12 84.5 122.7~123.8

“Isolated yield after column chromatography.

R 2 3-(RIREE ) 57 28T -1 (3 H)- S JAT A4 3 5 %

Table 2 Sythesis of 3-(bromotriphenylphosphoranyl)isobenzofuran-1(3H)-one and their derivatives 3

Compd. R! Solvent Time/h Yield“/% m.p./C

3a H PhCH;, 5 94.6 249.4~250.6 (250~2548%)
3b 4-Br PhCH; 12 79.6 230.2~230.8

3c 4-OMe PhCH; 12 79.8 225.0~227.5

3d 5-Cl PhCH; 12 88.5 232.2~237.6

3e 5-Br PhCH; 12 85.2 229.2~230.1

3f 5-CN CHCl, 12 b —

3g 5-CO,CHMe, CHCl, 12 b —

3h 6-Cl PhCH;, 8 99.1 232.1~232.4 (229~232P%)
3i 6-Br PhCH; 8 94.9 234.0~234.2

3j 6-NO, CHCl, — e —

“ Isolated yield;

1886

No separation; “ No reaction.
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2.2 B 4 SR %RYIRTT

WY 3 1E5500 = LI MVERT N TE R Wittig 71,
T g iy s w5 A e A Wittig [N, BT 7531 H bR
P 40 A AROE T 2 R PR R, K2 R
R s 160 "C(AMBMEIRE), 8 204 )
RIS RS TN 2 N EA T Wittig e, SESG st
S0 I N SR I B B 3 2, RIS K=t
SYEFE, T AR /NI AR 45 N, R 3 A
ATHRIE, A4S S50 0 BB, M0 £E AT B0 1) e s B2
A RSB 2 SRR 43, X6 IR IR A W H
REEIRT DT 5 AR, P2 RME; I H iR
(1) SR I PO s AR 2 R, 3o A RS
S N R SRR R s IR, VIR 2l T (1) 22 3R
M, ORI Bt 3 R B G . T, HIEH R
ZIRMREE T ROV H 3T MR ARER, 02 R R %
IR NS, InFA Rl 3 2 58 2 12 i 2R, AR
TRE RN, 2 5 BRI 280w, S N AR 35 A EE
VYRR N, SO A5 AR, JE R LR B
g5 3.
2.3 B 4 IR SRR RRT

Wittig 075 e N B B O A I A Wittig RO,
A2 BT H RSP 4 A7 AT S R A (1 3). % e Xk 7Y
FH T~ 2R A1 s B OB 51 [ A0 27 6 B8 52 31 TG ER P i o
AR T MVERBOKR, 15 s UM 225 DR kR 38 5, AH
WP, AR 2 DRSNS, B E R B i

BT T IR, Z SR BB T 1 A e
I N6 TS S A A 16 L A8 T AR 3 R AR e XU
T AT S W R AEAT# e, vl AR =)
Lo == Lol s, g5 LR 4. 41 FI 4n 2H0 A,
P T2 S AL AT M 23 25, 4 380) () S e A PR V) e A
W), 41 F1 4n BAT AT RS IR O 1 « TRE (1R AE. 41 1
4n {F 294.5 K, R4 E] N 300 ms (454E Rl T 2D
NOE, 41 16 5.50 (& 4 A7 AR, Uil Z Uk
T XU 5t 1 BAE =54, 4n P 6 6.38 A 5 4 fr
PIEARDC. X5 Sk R A ) 45 18t — 2.

R—— 0 R—i— o)
= = \
N
R! /H
R

cis-configuration trans-configuration

K3 3- e b 5 58 73 R IR 1 S H)-Fid S HLATZED) 4 11
ey

Figure 3 The configuration of 3-alkylidene(arylidene)- isoben-
zofuran-1(3H)-one and their derivatives 4

3 4ig

ASCUAERL )5« ks BLAR IR 52 25 0 BRI - 1 (3 H) -
W CAR TR S SCRT A0 0 SOk, SRADHT IR & itk A, 28
SR RN R 14 A 3-MEFEAE (I 5 AR ) S 4 Ik -
1GH)-Bi K AT EY), Horb 7 ASEie &, i 8

F3 300 IS IEVENG-1(3H)- B KA 4 1A
Table 3 Synthesis of 3-methyleneisobenzofuran-1(3H)-one and their derivatives 4

Enternal depolymerization

Internal depolymerization

Compd. R! = : = : m.p./C
Time/h  Yield*/% Time/h  Yield’/%

4a H 3 54.3 5 65.8 55.8~56.3 (53.2~54.71")
4b 4-Br 3 43.6 8 54.3 79.3~81.4 (78.8~80.2I'")
4c 4-OMe 3 51.4 8 64.3 110.4~114.5

4d 5-Cl 3 28.7 8 37.8 107.5~112.4

4e 5-Br 3 45.7 8 58.1 97.5~98.6 (98.5~99.2I'")
4f 5-CN 3 5.6 24 20.1 Viscous liquid

4g 5-CO,CHMe, 3 12.8 20 60.5 85.8~88.9

4h 6-Cl 3 493 8 66.1 109.9~112.8

4i 6-Br 3 34.6 8 47.3 94.5~95.3 (95.7~95.81'")
4j 6-NO, — — — — —

“Isolated yield after column chromatography.

R4 3R I HE) AT -1(3H)-Ad S AT L) 4 15 1k
Table 4 Synthesis of 3-alkylidene(arylidene)isobenzofuran-1-(3H)-one and their derivatives 4

Compd. R! R? Time/h Yield/% Z/E ratio
4k H Ph 12 88.3 1:1.6
4] 5-Br i-Pr 12 513 1:20
4m 5-Br Ph 12 64.7 1:23
4n 5-Br p-MeOC¢H, 12 47.3 1:25
40 6-Br Ph 12 83.3 1:24

Chin. J. Org. Chem. 2014, 34, 1881~1888
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A IEHALEI(FAA 2g. 3by 3¢, 3d. 3e. 3f. 3g.

3i),

e L 36 R0 3g R FIRIRIOBBER, K4 OR

IKARRE, FrlAdE ik 3F Fl 3g (45 BATRAE. HEx
PR 4 U RAT AN S S R, 1 280 10 A RS 7 ) A )
W, BRI BT 2R - g L st v, O FL
S /Pt M RO SR VA5 25 N B A R 251

/N,
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