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1. X-ray Crystallographic Data for Compounds 3a and 4f

In a 5 mL glass vial 20-25 mg of (£)-3-(piperidin-1-yl)-3-(1-vinyl-3,4-dihydronaphthalen-2-
ylacrylonitrile 3a and (E)-5-methyl-2-ox0-4-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)-5-(1-(p-
tolyl)prop-1-en-1-yl)-2,5-dihydrofuran-3-carbonitrile 4f were dissolved separately in methanol till
saturation point, and then the solutions were allowed for slow evaporation at room temperature to
provide transparent crystals suitable for X-ray analysis. Single crystal diffraction data for 3a and
4f were collected at room temperature with an Oxford XCalibur CCD diffractometer equipped
with a graphite monochromatic Mo-Ka radiation (A = 0.71073 A). Data reduction was performed
with the CrysAllis-Pro. The structure was solved by direct methods using SIR-92 program and
refined on F? using all data by full matrix least-squares procedures with ShelXL-2016/6
incorporated in WinGX 1.8.05 crystallographic collective package. All calculations were done
using the WinGX software package. All the non-hydrogen atoms were refined anisotropically
and the hydrogen atoms were placed at the calculated positions and included in the last cycles
of the refinement. Crystallographic data collection and structure solution parameters are

summarized in Table S1.



Figure S1. ORTEP diagram of (E)-3-(piperidin-1-yl)-3-(1-vinyl-3,4-dihydronaphthalen -2-
yl)acrylonitrile 3a

Figure S2. ORTEP diagram of (E)-5-methyl-2-ox0-4-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)-5-(1-
(p-tolyl)prop-1-en-1-yl)-2,5-dihydrofuran-3-carbonitrile 4f



Table S1. Crystal data and structure refinement for 3a and 4f

Compound code 3a 4f

CCDC No. 1969714 1968703
Empirical formula C,ooHyoN, Cy3Ho6N,Oy
Formula weight 290.39 364.46
Temperature/k 293 293

Crystal system monoclinic monoclinic
Space group Ce Ia

a/A 6.2510(2) 8.5442(4)

b/A 18.8202(6) 23.0145(11)
/A 14.2270(5) 11.2615(6)

a/° 90 90

pr 98.706(3) 104.150(5)

v/° 90 90

Volume/A? 1654.45(10) 2147.28(19)

Y/ 4 4

Pearcg/cm’ 1.166 1.220

w/mm-! 0.068 0.084

F(000) 624.0 840

Crystal size/mm3 0.22 x0.18 X 0.15 0.21 x0.18 x 0.15
20 range for data collection/° 6.94 to 54.192 7.082 to 59.018

Index ranges

Reflections collected
Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [I>=2¢ (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

-8<h<8,-23<k<24,
-18<1<18
11420

3615 [Rint = 00204, Rsigma =
0.0226]

3615/2/203

1.082

R;=0.0761, wR, = 0.2068
R; =0.0836, wR,=0.2139
0.39/-0.36

11<=h<=11, -31<=k<=30,
-14<=1<=15

16049

5223 [Ryn = 0.0376]

5223/2/262

1.096

R, =0.0778, wR, = 0.2053
R;=0.1139, wR, = 0.2289
0.32/-0.21




2. Preparation of Precursors

Scheme S1. Synthesis of 2-o0x0-4-sec.amino-5,6-dihydro-2H-benzo[/]chromene-3-

carbonitriles and 6-aryl-5-methyl-2-0x0-4-sec.amino-2 H-pyran-3-carbonitriles

o)
NC.__CO,Et a) KOH, DMSO
:[ . it, 24 h
- b) NHR,, EtOH
1 ~
MeS SMe R reflux, 3-6 h
R'=H, Me, OMe
Ph Ph I\
Hj W D o 0
) )
N N N N N
XN S \\-CN A CN " CN
| |
o o) o o o o
1a, 93% MeO 1b, 71% 1€,79% o0 1d, 75% 1e, 65%
0O >y O ) ﬁj
N N | N N N
l\CN N CN l\CN l\CN X CN
| 5 |
1f o, 0, '
e Ao 19,88% 1h, 75% 1, 72% 1, 63%
é 0_0 ofio 0_0 [o [Oj
N N
N N N N
CN CN
N A | A
o) o0 o
1k, 60% 10, 71% 1p, 73%




Scheme S2. Synthesis of 1'-ethylidene-5-0x0-3-sec.amino-3',4'-dihydro-1'H,5SH-
spiro[furan-2,2'-naphthalene]-4-carbonitriles
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3. 'H NMR and 3C NMR spectra
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'H and 3C spectra of 5-methyl-4-(4-methylpiperidin-1-yl)-2-0x0-6-(p-tolyl)-2 H-pyran-3-carbonitrile 1k



22 23 24 25

18 19 20 21

16 17
z

O

pzd

14 15
L

12 13

07 08 09 10 1.1
=

4.02
{0

04 05 06
299

0.3

02

(-
|
SO

-
1=
=
o
u
=
+
=

30

o
o
=)
=

2066~ _
i

3088 —— &

cLenEReL gD oo — ®m T o
T Mmeo N=-o =0 EE =
FARIZTIIZIS =99 %0 99 g
e e N N e N e e e g

50.0

40.0

30.0

20.0

0.0
L

m

y ¥ v '. I ot ol o e Ty L
T T T T T T T T T T T T T T T T T
170.0 160.0 1500 140.0 1300 1200 110.0 100.0 900 80.0 700 600 500 400 300 200 100 0
g RS REZS § &% GRaS o £ e =
2 Te mmaE = 8L sRER 2 s “ =
X - parts per Miffion : Carbon13 - -

'"H and BC spectra of 5-methyl-2-0x0-6-phenyl-4-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)-2H-pyran-3-
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