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Studies on stability of product
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Figure S1 NMR spectra of (a) initial mixture of 1a and 2a; (b) reaction mixture purified through

silica gel pad; (c) reaction mixture washed with water.

In order to better understand the inherent features of cycloadduct 3a, different purification
modes of 3a were carried out and the results are presented in Figure S1. Once the reaction was
complete, the reaction mixture was purified through a short silica gel pad. It was found that the
resulting cycloadduct 3a partially decomposed to give starting material 1a (Fig, S1b), suggesting
that 3a is sensitive to acidic condition. On the other hand, the reaction mixture was subjected to
washing with water, affording pure 3a in excellent yield (Fig. S1c). Moreover, NMR spectrum of

pure 3a is still clean after being saved in air as solid for several days, suggesting that 3a is quite

stable as solid state.

S2



NMR spectra of compound 3a-3d, 4a-4m
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IH NMR (400 MHz, Chlorofora)3 ).
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

Tev”
90S°1T
Por'e
Lov'e
(G384
osv'y
g
YLV Y
Wy
LYY
LOS'Y
€89
wLy

98y
S;.«/
9067\t

96—
8LO'S 7
Lirs

99579
18579
7999 1
£89°9
S61'L
00T'L
S0T'LA
91T'L Y
1202
STTLA
95T'L
69T°L
Nmm.fw

R

68TL
96T'L 7}
€10ad TieL
LigL
oze'L ]
ogeL
8YeL
1S€°L
EPLL
8LL
T68°L
868°L 7

oom.ow

9sT'L
Nmm.n/
68TL
96T'L “F

€10ad TIeL
LIEL
9TEL
0€EL
€vLL
SL'L
T68°L
868°L

7
£1 (ppm)

7.

7.8

M/.“,_:.m
=021

al
m\m_“:

il

YAl
F0
Y8l

a0
g0

+ 001
!

87
fus

=001
=760

(ppm)

1

$0°TT ~
et
L09T

66'9¢ —

8T~
sovy

67799 —

00'%8 —

6976 —

SEOIT~.
09011~
9s'szl
LLSTL
¥8°9CT1
crLen

81621

SYYLT ~
90°9L1

Cl

40

60

70

90

110

170

(ppm)

1

S4



IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

2080
018°0
818°0 4
L2870 1
20’1
T€0'l
£v0°

950

6£9°
SS9 1
w9l
zere-f
viTe
e
8vt'e
08t's

wa.ww
!
1

19%'v
8LY'Y
Sstt
605
SISt
6LL9 7
6619 1
189
€89
101°L |
ozi'L
6€1°L
LsrL
€10dD v9T°L
oreL
creL
oseL |
zeeL
oreL |
1SEL A
69¢°L )W
e’
SELLN
sLL—

°08°0
0180
818°0
LT8°0
el
viTe
6LL9
66L°9
189
€€8°9
ozTrL
6€l’L
LST'L
0€EL
TEEL
6vEL
1s€°L
€EL’L
1SL°L
98°L
088'L

(ppm)

£1

Farg
Fom

Mypz
U
¥z
it
ool

(ppm)

£1

ngm/
61°€T ~
09T
60°9T

YLt —

§9°69 —

90'¥8 —

r9¥6 —

m_.wgv.

vT801

prect

mm.mw_k
80°ST1 ~
_x.wm_\
L5921
aw,ow_\

1rier

LOPPI~
vl

16'vLT ~
€S°9L1 —

110

140

(ppm)

£1

S8



IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

«
IH NMR (400 MHz, @ hlorofora)5 4.46 (dJ = 16.0 Hz, 1H).
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

6®RIHEZIHL)4.41 (s, OH).

1H NMR (400 MHz, Chloroford)3 4.48 (d,/
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

8590 1
189°0 1 [ty
S0L°0 re
6tL°0
€8L°0
L0804 LS
$98°0 °
£88°0
006°0 P
816°0 Fs
8L6°0 .
700°1 W - oo
€201 A wue | o 9092
050°1 7 o0y [~ Loz’
Lot Km iz WWMM S
TSI g | w e F
@ L2 1Ts€ \
€8's€
VRN
o [
Foi
=
| [ei
Lo PES9 —
=
HL Fegn |
o TIp8 —
H
H\WE £8'76 —
v el
Wm:., -
(S
Ly E., T1°601 ~_
01 €601 7
K zseTt
@ 6s°€Tl
sTsT1
- g5l
Fo 68°ST1 L
0L9T1 F
or'LT1
. Lo LTl
Fe @ 2oLl
~ 8LLTL
rs 1l e 881
[ o [ 86Tl
< 1071€1
€10ad [= WNE 17sel
© 168 L*° L€l
° [~ LTerl
- SE°Ep
- = BB
N - =001 LS
o <
<
-
o =
- [* 90°SLT ~
~ S99LT
B
Fo

170 160 150 140 130 120 110 100
£1 (ppm)

180

190



IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)
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IH NMR (CDCls, 400 MHz), *C NMR (CDCls, 100 MHz)

o
[
o
3 rs
©
re
o
€5 —
w0
sl SOEh ~_
X ad
o
e
cLoT— - Tﬁ_.m . 7509 —
M o
o
e
SL18—
©
90L°€ Lo
;:V = vIBD
veLef - SMED | o H 10796 —
618°¢ <<
£0°601
w0
- F< S1°601 >
gm‘«/ £57€Tl
. _ (A3
olov=> = T:.q < 8LvTl
STo'v - [ y
. 157921
€L6'Y /
TI0's yTLTL \w
.
w69 ZEIN b e ]
Th ,E weo - WsM 4
%M% wmo.@\ q OM.Z_ 1
ﬁm.L Lo o vLLT
PIIL |
PITLA mm:V © mw.wﬁ%
. . 4
€erL | EEN o8'8Cl |
it R ]
1 . L
wTL— . <
wTLA wwm.n\ 2 1B po'sel Q
el e
LA . = " o 3
- £eEL o = B0 - et ]
eeeL | L b . ol : 06°€r1
Pre r;w sseL B ! 9L VLT ~
seeL~F el = ¥4 seoLL -
7 L
:MW 06
90FL~_ .
vepL = 90LL~ z Wmm :
.&@?\ vl — o | e
347 [
M YT L~
s £v8L
g .
z %
=
z
z <
= e

10

20

30

40

60

90 80

100

200 190 180 170 160 150 140 130 120 110
£1 (ppm)

210




3. X-ray crystallographic data of compound 4d

X-Ray crystallographic analysis of dispirooxindole-piperazine 4d (CCDC 1568850) showing the

thermal ellipsoids at 30% probability level.

Bond precision: C=C = 0.0059 A Wavelength=0.71073

Cell: a=9,4793(2) E=12.6384(3) cml13.2202(4)

alpha=98. 616 (2) betaw92 833 (2) gamma=107.212 (1)
Temperature: 293 K

Calculated Reported
Volume 1488.43(7) 1488.43(7)
Space group P -1 P-1
Hall group =P 1 7
Moiety formula C34 H31 N3 03 7
Sum formula C34 H31 N3 03 C34 H31 N3 03
Mr 529.62 529.62
Dx,g cm=3 1.182 1.182
z 2 2
Mu (mm-1) 0.076 0.076
FOOO 560.0 560.0
Fooo’ 560.23
h, k, lmax 11,15,15 11,15,15
Nref 5253 5224
Tmin, Tmax 0.982,0.985
Tmin’ 0.977

Correction methodw Not giwven

Data completeness= (0,994 Theta (max)= 25.030
E(reflections)= 0.0813( 3917) WwRZ (reflections)= Q.2718( 5224)
S = 1.063 Npar= 363

S23



