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General information

Unless noted otherwise, all reagents were commercially available and used without
further purification. All solvents were distilled from the appropriate drying agents
immediately before use. All air and moisture sensitive reactions were carried out
under an inert atmosphere of dry nitrogen. Reactions were monitored by TLC carried
out on 0.25 mm SDS silica gel coated glass plates (60F254) and compounds were
detected with UV light and/or with iodide. Specific optical rotations were measured
with a polarimeter. NMR spectra were recorded on 400 MHz instrument and
calibrated using tetramethylsilane (TMS) as internal reference. High resolution mass
spectra (HRMS) were recorded under electrospray ionization (ESI) conditions.
Enantiomeric excess was determined by HPLC analyses using Chiralpak AD (25 cm

% 0.46 cm) column.( solvent: hexane/ethanol = 70/30).



Typical procedure for organocatalytic synthesis of

imidazolidine-spirooxindole 3aa

Ph
)so
\ w (10 mol% )
NE + O — = pnv
)l\ ’\Il CH,Cl,, r.t. />/
Ph H Bn

Catalyst (0.01 mmol) was added to a mixture of N-acylhadrazine-based imines 1a (0.1 mmol)
and 3-isothiocyanato oxindole 2a (0.1 mmol) in anhydrous CH,Cl, (1.0 mL). The reaction mixture
was stirred at room temperature for 2 h. After completion of the reaction, the crude product was
purified by flash column chromatography on silica gel (petroleum ether / ethyl acetate = 4:1) to

afford the pure product 3aa as white powder (64-74% yield; >99:1 dr).

Entry Catalyst Time Yield ee dr
(min) (%) " (%)

1 C1 120 68 0 >99:1

2 C2 120 64 0 >99:1

3 C3 120 69 0 >99:1

4 C4 120 74 0 >99:1

5 C5 120 70 0 >99:1

“Reactions were carried out with 0.1 mmol of 1a, and 0.1 mmol of 2a in the presence of 10 mol% of
catalyst in 1.0 mL of CH,Cl, examined at room temperature. b Isolated yield. © Determined by chiral
HPLC analysis. “ Determined by 'H NMR spectroscopy.




X-Ray crystal data of comopound 3aa

Identification code

Empirical formula

Formula weight

Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Limiting indices

3aa

C30H24N,O,S

504.16

1132) K

0.71073 A

Triclinic, P-1

a=9.9840(13) A  alpha=117.420(7) deg.

b=12.9333(14) A beta = 99.869(13) deg.

c=13.6529(18) A  gamma = 96.128(10) deg.

1506.6(3) A3

2, 1.307 Mg/m"3

0.153 mm*-1

624

0.20x0.18 x 0.12 mm

3.03 to 27.55 deg.

-12<=h<=12, -15<=k<=16, -17<=I<=17



Reflections collected / unique 15520/ 6658 [R(int) = 0.0164]

Completeness to theta = 27.55 96.00%

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.9819 and 0.9701

Refinement method Full-matrix least-squares on F*2
Data / restraints / parameters 6658 /2 /396

Goodness-of-fit on F/2 1.033

Final R indices [I>2sigma(])] R1=0.0326, wR2 = 0.0828

R indices (all data) R1=10.0386, wR2 = 0.0864
Largest diff. peak and hole 0.325 and -0.213 e.A™-3



Copies of '"H NMR, “C NMR and F NMR spectra for

doles (3)

idine-spirooxin

idazoli
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19F NMR
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19F NMR

-61.22

T
=10

T T T T T
-20 -30 -40 -50 -60

T T T
-70 -80 -90

21

T T T T T
=100 =110 =120 =130 =140 -

150

ppm



LB-V-P51-1

661"
00§°
506"
605"

/

SENES

FEE"
T08”
w8’
44N
F86"
TEs”
T09°
129"
S68°
S16°
080"
880"
L60"
0vT”
SvT”
GGT"
FET”
8¢
s6e”
sLe”
6z’
s0e”
€ce”
ove”
LSk
9Lk
S6F°
LPS”
§96°
£86°
0z8”
£28°
e’
BEB"

e |

L e e ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol =R RN B R K]

bLBOT—

NH
Me

v,

Ph
Ph""

3ab

0 ppm

o~
-

13C

LB-V-P51-1

96°02—
£6°9¢—

TP —

L0°69~_
99°GL

SL9L
ho.hhww
6E°LL

TE 60T
AALTAN
ET°LTT
8E'LTT
LSTLTT
68°LTT
60°82T
267821
0L"82T
08821
Nm.OMH\\
8F " TET
80°CZET
LT CET
6 EET
PSTPET
G9°BET

T0"L9T—
68 ELT—

T9°LBT—

0 ppm

180 160 140 120 100 80 60 40 20

200

22



LB-V-P51-2

00s°¢
G608 ¢
60S°¢
ShE'E
9v8" ¥
688°F
ELE" P
Z10°§
£Ep8°G
ESL"9
£9L°9
PLL™O
SBL"9
996°9
EL6 9
6869
G66°9
T10°L
8T0°L
620°L
SEO0°L
8F0° L
PS0° L
TIT° L
8TT L
LZT'L
ST L
09T L
69T°L
£€52°L
oLz L
€LT L
6827 L
90€°L
TZE"L
orE"L
9GE"L
09€" LA
G9% " LA
€87 L
2067 L
€557 L

TLS L
685" L
128" LA
728" L
Zr8° L

£06°6-
006°01-

| ———— e

l

J

ppm

L
@
o
=

|

5
1
2
Q
-

|

6
) 1
:

) ;lhl
L]
aleile

)]
™ ”F‘Fﬂ
=
oilslal

8
32

{

12

13C

LB-V-P51-2

£6°92—

65 P —

?0°69
9€°5L
SL 9L
LO"LL
8E°LL
TP°0TT
67 °0TT
T9°PTT
98 F1T
£L79TT
96 91T
667921
60°LZT
9G°LZT
LLTLZT
S0°8ZT
B8E£°8ZT
LS"82T
£€L°921
16°8¢1
L6°8CT
POTTET
80'ZET
0Z°ZET
(AR 4
20°LET
60°8GT
167091
967991
9L"ELT
TP L8T—

S TSsSsSsse——

ppm

180 160 140 120 100 80 60 40 20

200

23
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