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Synthesis of Novel Isoindolinone Spirobenzopyran Compounds
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Abstract: The synthesis of spiro-isoindolinone is one of the challenging research topics. A series of
novel isoindolinone spirobenzopyran compounds(3a~3k) were synthesized for the first time with 77%-~
99% yields using a-(3-isoindolinonyl) propargylic alcohols and sesamol as starting materials, catalyzed
by zinc trifluoromethanesulfonate. To demonstrate the synthetic potential of the reaction, a scaling up of
20 times experiment was conducted, and the yield was well maintained. Transformation experiment was
conducted. The synthesis of such compounds further enriches the types of spiro-isoindolinone, and has
important research value. Finally, the structures were characterized by 'H NMR, "*C NMR, and HR-MS(ESI).
Keywords: o-(3-isoindolinonyl) propargylic alcohol; zinc trifluoromethanesulfonate; diene; spiro-

isoindolinone; sesamol
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Figure 1 Compounds containing frameworks of spiro-isoindolinone
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Figure 2 Methods for synthesizing spiro-isoindolinone compounds
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Figure 3 The reaction mechanism of the synthesis of spiro-isoindolinone from a-(3-isoindolinonyl) propargylic alcohols
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8'- IR L[ Su| Emk-1,6'-[1,3] A
[4,5-g] 64 1-3-B (b5 3a) . FHE A, IR
99%; m.p.117.3~118.5 °C; '"H NMR (400 MHz,
DMSO-dy) J: 9.80(s, 1H), 7.79~7.54(m, 4H),
7.53~7.31(m, 5H), 6.74(s, 1H), 6.54(s, 1H),
6.00(s, 2H), 5.66(s, 1H); *C NMR(101 MHz,
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Figure 5 Scaling-up reaction and transformation of product

DMSO-dg) d: 167.98, 148.07, 148.00, 147.02,
141.97, 138.27, 136.99, 133.09, 130.77, 130.52,
128.75, 128.52, 128.47, 123.45, 122.99, 116.91,
113.51, 104.60, 101.54, 99.37, 88.32; HR-MS
(ESI) m/z: calcd for Cp3HsNNaO, { [ M+Na ] ™}
392.0893, found 392.0905.

8'-(3-GAARIE ) B[ S ms hemp-1,6'-[ 1,3 ] 444
W[4,5-g a0 ]-3-T (LG4 3b) - AR R
77%; m.p.111.3~113.0 °C; '"H NMR (400 MHz,
CDCly) d: 7.76(d, J=7.2 Hz, 1H), 7.60~7.45(m,
3H), 7.37~7.24(m, 3H), 7.21~7.14(m, 1H),
7.04(s, 1H), 6.53(s, 1H), 6.47(s, 1H), 5.87(d,
J=1.1 Hz, 1H), 5.85(d, J=1.1 Hz, 1H), 5.54(s,
1H); *C NMR(101 MHz, CDCl;) J: 168.67,
148.87, 148.15, 146.97, 142.82, 139.10, 138.62,
134.67, 133.27, 130.57, 130.50, 130.01, 128.82,
128.75, 126.94, 123.95, 123.44, 116.86, 113.41,
105.13, 101.67, 99.81, 88.07; HR-MS(ESI) m/z:
caled for C,3H4CINNaO, | [ M+Na | ' 426.0504
(CI*), 428.0474(C1’7), found 426.0512(CI*),
428.0488(CI*7),

8'- ([ 235 ) M8 [ S Wembk- 1, 6'-[ 1,3 ] — %4
FeIR[4,5-g | @k ]-3-H0 (LB 3e)  FLEE A, 1k
% 95%; m.p.123.4~124.6 C; 'H NMR (400 MHz,
CDCly) 6: 7.90~7.78(m, 1H), 7.67~7.50(m,
3H), 7.31(t, J=7.5 Hz, 1H), 7.24~7.13(m, 3H),
6.99(s, 1H), 6.67(s, 1H), 6.54(s, 1H), 5.94(d,

J=1.3 Hz, 1H), 5.91(d, J=1.3 Hz, 1H), 5.60(s,
1H), 2.38(s, 3H); *C NMR(101 MHz, CDCl;)
5. 168.65, 148.58, 148.12, 147.22, 142.66,
139.84, 138.45, 137.22, 133.21, 130.54, 130.45,
129.37, 129.34, 128.58, 125.82, 123.88, 123.47,
116.06, 114.02, 105.55, 101.55, 99.67, 88.20,
21.54; HR-MS(ESI) m/z: calcd for Cp4H;;NNaO,
{ [M+Na] "} 406.1050, found 406.1059,

8'-(4-FUARHE ) IR [ Seng|kmk-1,6'-[ 1,3 ] 4%
W[4,5-g] ol ]-3-10 (LG9 3d) . AR eg
85%; m.p.137.1~138.5 °C; '"H NMR (400 MHz,
CDCly) 6 7.83(d, J=7.3 Hz, 1H), 7.68~7.50(m,
3H), 7.40~7.31(m, 2H), 7.11(t, J=8.6 Hz, 2H),
6.92(s, 1H), 6.60(s, 1H), 6.55(s, 1H), 5.94(d,
J=1.1 Hz, 1H), 5.92(d, J=1.1 Hz, 1H), 5.59(s,
1H); '*C NMR (101 MHz, CDCl;) J: 168.62,
162.98(d, J=248.2 Hz), 148.80, 148.18, 147.08,
142.82, 138.85, 133.29, 133.26(d, J=5.2 Hz),
130.56, 130.49(d, J=8.1 Hz), 123.95, 123.48,
116.12(d, J=49.0 Hz), 115.66, 113.80, 105.25,
101.66, 99.80, 88.10; '"F NMR(376 MHz,
CDCly) 6: —112.97; HR-MS(ESI) m/z: calcd for
C,3H 4FNNaO, | [ M+Na] "} 410.0799, found
410.0809,

8'-(4-GHARHE IR Seng|kmk-1,6'-[ 1,3 ] 4%
W [4,5-g 005 ]-3-0 (L5 3e) - FHEAEAR 0%
84%; m.p.133.7~134.6 °C; '"H NMR (400 MHz,
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DMSO-dg) 6: 9.77(s, 1H), 7.71(d, J=7.4 Hz,
1H), 7.69~7.56(m, 3H), 7.55~7.48(m, 2H),
7.46~7.38(m, 2H), 6.74(s, 1H), 6.55(s, 1H),
6.01(s, 2H), 5.71(s, 1H); '3C NMR(101 MHz,
DMSO-d) d: 167.87, 148.13, 147.96, 146.86,
142.00, 137.13, 135.78, 133.07, 133.02, 130.73,
130.47, 130.34, 128.72, 123.41, 122.92,
117.32, 113.13, 104.45, 101.51, 99.35, 88.17;
HR-MS(ESI) m/z. calcd for Cy3H;4CINNaO,
{ [M+Na] " 426.0504(CI*), 428.0474(CI’7),
found 426.0515(C1*), 428.0491(CI*").

8'- (A-TRARHE ) W[ S ns|mmtk-1,6'-[ 1,3 ] 4%
W[4,5-g ) ]-3-10 (fE4 3F) - A EAR e
89%; m.p.140.4~141.5 °C; '"H NMR (400 MHz,
DMSO-dg) 8: 9.76(s, 1H), 7.79~7.54(m, 6H),
7.36(d, J=8.3 Hz, 2H), 6.74(s, 1H), 6.55(s,
1H), 6.01(s, 2H), 5.72(s, 1H); '*C NMR
(101 MHz, DMSO-d¢) 0: 167.86, 148.14,
147.95, 146.85, 142.00, 137.17, 136.15, 133.03,
131.64, 130.72, 130.65, 130.48, 123.41, 122.92,
121.67, 117.29, 113.06, 104.44, 101.51, 99.35,
88.16; HR-MS(ESI) m/z: caled for Co3H4,BrNNaO,
{ [M+Na] "} 469.9998(Br’”), 471.9978(Br*"),
found 470.0006(Br”), 471.9990(Br*") .

8'- (Of FR 56 ) LT S s emtk-1,6'-[ 1,3 ] 4R
IR 4, 5-g |k )-3-B (fb 5 3g) - FIEL A 1
% 99%; m.p.180.2~181.3 °C; 'H NMR (400 MHz,
CDCly) 6: 7.84(d, J=7.3 Hz, 1H), 7.68~7.51(m,
3H), 7.32~7.17(m, 4H), 6.94(s, 1H), 6.68(s,
1H), 6.55(s, 1H), 5.94(d, J=1.1 Hz, 1H), 5.91
(d, J=1.1 Hz, 1H), 5.59(s, 1H), 2.40(s, 3H);
C NMR(101 MHz, CDCly) 6: 168.64, 148.57,
148.15, 147.24, 142.68, 139.66, 138.54, 134.32,
133.21, 130.54, 130.45, 129.40, 128.62, 123.88,
123.48, 115.82, 114.07, 105.54, 101.55, 99.68,
88.20, 21.36; HR-MS(ESI) m/z: calcd for
C,,H;7NNaO, { [ M+Na ] " { 406.1050, found
406.1059.,

8'- (4- AR LRI ) R S s bemp-1,6'-[ 1,3 ] —
A4, 5-g ] Ul ]-3-B (Fb 549 3h) . A,
% 99%; m.p.122.4~123.5 °C; "H NMR (400 MHz,
CDCly) 6: 7.83(d, J=7.3 Hz, 1H), 7.67~7.50(m,
3H), 7.35~7.27(m, 2H), 7.00~6.89(m, 3H),

6.68(s, 1H), 6.54(s, 1H), 5.93(d, J=1.2 Hz,
1H), 5.91(d, J=1.2 Hz, 1H), 5.58(s, 1H), 3.84
(s, 3H), °C NMR(101 MHz, CDCl;) 6: 168.63,
159.95, 148.56, 148.19, 147.24, 142.69, 139.30,
133.21, 130.56, 130.45, 129.95, 129.56, 123.87,
123.49, 115.53, 114.18, 114.12, 105.52, 101.56,
99.70, 88.20, 55.48. HR-MS(ESI) m/z: calcd for
C,H;;NNaOs { [ M+Na ] * | 422.0999, found
422.1009,

Q- IR FELME [ S5 enbk-1,6'-[ 1,3 ] 424 3F
[4,5-g] g ]-3-10 (fL5 9 31) . AR, R
96%; m.p.150.6~152.4 °C; 'H NMR (400 MHz,
CDCly) d: 7.80(d, J=7.2 Hz, 1H), 7.64~7.46(m,
3H), 7.17(s, 1H), 6.68(s, 1H), 6.47(s, 1H),
5.95(d, J=1.3 Hz, 1H), 5.94(d, J=1.2 Hz, 1H),
5.30(t, J=2.9 Hz, 1H), 1.71~1.64(m, 1H),
0.95~0.82(m, 2H), 0.68~0.44(m, 2H); *C NMR
(101 MHz, CDCl;) J: 168.47, 148.42, 147.56,
147.43, 14279, 138.95, 133.19, 130.42, 130.36,
123.82, 123.42, 114.63, 112.78, 103.64, 101.51,
99.18, 88.50, 12.43, 6.41, 4.67; HR-MS(ESI) m/z:
caled for C,oH;sNNaO, { [ M+Na] " | 356.0893,
found 356.0903,

Q'R MR [ IR TIF[f] R IWE-1,6'-[1,3 ] 484
W[4,5-g] -3 (2H) B (fb&9 3j) « F a4,
% 80%; m.p.137.3~138.9 °C; 'H NMR (400 MHz,
CDCl3) d: 8.36(s, 1H), 8.09~7.99(m, 2H),
7.93~7.85(m, 1H), 7.64~7.54(m, 2H), 7.46~7.36
(m, 5H), 7.16(s, 1H), 6.69(s, 1H), 6.55(s,
1H), 5.93(d, J=1.2 Hz, 1H), 5.89(d, J=1.2 Hz,
1H), 5.71(s, 1H); "*C NMR(101 MHz, CDCl5)
5. 168.38, 148.70, 148.04, 142.73, 142.41,
139.70, 137.32, 135.86, 134.12, 129.87, 128.84,
128.78, 128.75, 128.64, 128.35, 128.06, 127.40,
124.74, 123.25, 116.73, 113.99, 105.51, 101.59,
99.76, 88.25; HR-MS(ESI) m/z. calcd for
C,;H,;;NNaO, { [ M+Na] "} 442.1050, found
4421057,

4,7-F -8 IR LR S0 Wenk-1,6'-[1,3]
TR 4, 5-g )00 ]-3-TR (LA 3k) - A
R 98%; m.p.101.3~102.4 °C; '"H NMR
(400 MHz, CDCl3) d: 7.37~7.32(m, 3H),
7.32~7.27(m, 2H), 7.16(dd, J=24.5 Hz, 7.8 Hz,
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2H), 6.90(s, 1H), 6.57(s, 1H), 6.49(s, 1H),
5.86(d, J=1.3 Hz, 1H), 5.83(d, J=1.3 Hz, 1H),
5.53(s, 1H), 2.59(s, 3H), 2.29(s, 3H); “C NMR
(101 MHz, CDCl3) &: 169.66, 148.51, 144.74,
142.53, 139.23, 137.45, 135.45, 134.77, 132.64,
132.35, 128.71, 128.67, 128.48, 127.49, 116.14,
113.50, 105.38, 101.52, 99.53, 87.27, 17.78,
17.14; HR-MS(ESI) m/z. caled for C,sH;oNNaO,
{ [M+Na] " 420.1206, found 420.1215.

& 4 194 WOTEN AR 1 mL TRy
g 1 R AL A % 32(0.10 mmol,
1.0 eq)IHETF 0 C &M, MAZIA4(0.30 mmol,
3.0 eq) i FE 15 min, JTABLH %€ (0.20 mmol,
2.0 eq.), AT HPEE 2 TLC W 0 45
W BN 5T HE S 38 a1 RN Sk R T TR K IT 4
TR 2T AN K ZE B, A AL )2 28 T0 K B R 4k T 0
Jo it U, DR MR 4 T R AT AT JE AT AR (VR
A ZBROER=5:1, V: V)EREREEY)
a9 4.

2-FH -8 - R R [ S i Wknbk-1,6'-[ 1,3 ] 4
HRIR[4,5-g 10 ]-3-H0 (L& 4)  EHEAEER 1L
% 93%; m.p.215.3~216.5 C; 'H NMR (400 MHz,
Acetone) o: 7.80~7.73(m, 1H), 7.70~7.58(m,
3H), 7.53~7.48(m, 4H), 7.48~7.42(m, 1H),
6.61(s, 1H), 6.60(s, 1H), 6.00(d, J=0.9 Hz,
2H), 5.49(s, 1H), 2.90(s, 3H); '*C NMR
(101 MHz, Acetone) 6: 166.32, 149.80, 149.75,
147.41, 14331, 141.98, 138.23, 133.49, 131.54,
131.19, 129.54, 129.52, 129.35, 124.20, 123.63,
115.92, 113.64, 105.62, 102.63, 99.25, 92.14,
24.85; HR-MS(ESI) m/z: calcd for C,4H;,NNaO,
{ [M+Na] "} 406.1050, found 406.1060.

2 #R51TR

2.1 FAFIR ST

FEEREMET B S Ge e s i
FISEAT T HfE (R 1) . RETE TsOH 1E AL
(Entry 2), RV FCREAS R B RRE i
PRI AR, RS TT AR % 2 | e 2
TE Zn(OTL),(Entry 5)1E AL BAR S st
B r B (FLJR: S (ISR TT AR B 99% . T
DA 25 PR 2 R AR IR AVE TR, 0.01 mmol 1Y
Zn(OTEH), M AL, 76 1.0 mL — G ke s .

R LARAFRIT

Table 1  Screening of reaction conditions
Entry Catalyst Time/h Yield/%"
1 CSA 2 92
2 TsOH 1 89
3 TFA 0.5 92
4 PA 1 95
5 Zn(OTY), 3 99
6 Cu(OTf), 2 97
7 Fe(OTf); 2 95
8 Sc(OTf); 2 95

“1a(0.11 mmol), 2(0.10 mmol) ,fi#f£5](0.01 mmol)
T DCM(1.0 mL)7ESIRAANE T 5 P3a 94 BICR

22 JRY R4

FEIREIET, 0.01 mmol B Zn(OT), 1E M
A3, 76 1.0 mL 5 H e b YRS kAT T
5T, G5 AN 4 PR . 158, 558 T S 05| Wk mpk e
JRIGE T 43 T 35 2 1) R A v ELA AN [ B ) 45
Y (3a~3h) . TERXLEEYIH, YRR b R i 4%
()2 W FEL - 5, R SR AR 2 77 %, 1T TR 457
A 2 L TR R O ISR T DU AT I DR
ORI b 7 I I H T A SR,
N SCR AR R 85% Ze Ay, X il RS i Tl
FA, 1 75 37 e 1 5 - v ) AR AR T AR, AN
TR o T 2RI X7 12 10 2 45 -
FE R ARIERT R IR T LLGA B 99% , W ] LA
B O AR X P BB R T4 i T AR T R
IEB - alA AR T ROV . B R T A B
B A e FE B CIEIR P FE T (31) , Syt i) LAS 4y
M & A B2 B ot SO X S 5% i A /N
Wi J X S s | R BRI A 3 1 ) BRI R AT T 5 82
RN B ZEIRN (3)) , SO WA B R AT
K, HBELL 80% MOS8 HAR=9 , M3 15|
A LT3 F SRR (3K) , S0 BERE L 98% IR
R3] AR =4, R nT LU b R Ui T 0]
TR R ) 45 AR L oy 32 42 1 BB R %o o2 I 8 i s K o
R T UE B SR 1 A A E, WA S
PEAT T 20 5RO (HRAE 20 F5 R T, S
WA T TR (B S) o Bl X S s W ok il 032 24 £
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