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1. General information

All the solvents and required chemicals were procured from SD-Fine, Sigma—Aldrich, and
Spectrochem, and used without purification and distillation. Nuclear magnetic resonance (NMR)
spectra are recorded in parts per million from internal tetramethyl silane on a 8 scale. 'H NMR and
13C NMR spectra were recorded in CDCl; on a Bruker Avance 400 or 500 MHz spectrometers
respectively. All chemical shift values are quoted in ppm and coupling constants in Hz. The solvent
peak was used as a reference value for 'H NMR: TMS = 0.00 ppm, CDCl; = 7.26 or DMSO-d; =
2.50 ppm; for *C NMR: CDCl; = 77.00 ppm or DMSO-ds = 39.52 ppm. The following was used
to explain multiplicities: s = singlet, d = doublet, dd = doublet of doublet, t = triplet, td = triplet of
doublet, q = quartet, m = multiplet, and br = broad. Mass spectra of all the compounds were record
with an Agilent Technologies-6530 spectrometer.

2. Synthesis of Starting Materials:

3-methyl-4-nitro-5-isatylidenyl-isoxazole 1a-11', vinyl malononitrile 2a-2b2, with 3-methyl-4-
nitro-5-styryl-isoxazole 4a-4h® were synthesized according to the procedures reported in the

literature.
3. General procedure for synthesis of for spirooxindoles (3 or 3):

To a stirred solution of isoxazole-oxindole styrene (0.1 mmol, 1.0 equiv.) and vinyl malononitrile
(0.1 mmol, 1.0 equiv.) in EtOH/THF (3 mL) was added K,COj; (10 mol%). The reaction mixture
was stirred at room temperature and monitored by TLC. Upon completion, the solvent was
evaporated in vacuo. The resulting crude product was purified by silica gel column
chromatography using Hexane/EtOAc (25-30%) as the eluent to afford the desired products, 3a-n
or 3a'-h'".

4. General procedure for synthesis of Michael adducts (5f—5h):

To a stirred solution of isoxazole-styrene (0.1 mmol, 1.0 equiv) and vinyl malononitrile (0.1 mmol,
1.0 equiv) in EtOH (3 mL), K,CO; (10 mol%) was added. The reaction mixture was stirred at
room temperature and monitored by TLC until completion. The solvent was then evaporated, and
the resulting crude product was purified by silica gel column chromatography. Elution with a 5-

10% Hexane/EtOAc mixture gave the desired products, 5f-5h.



5. Gram-scale reaction for spirooxindoles (3n or 3j&):

To a stirred solution of isoxazole-oxindole styrene (2.53 mmol, 1.0 equiv.) and vinyl malononitrile
(2.53mmol, 1.0 equiv.) in EtOH/THF (10 mL) was added K,COj; (10 mol%). The reaction mixture
was stirred at room temperature and monitored by TLC. Upon completion, the solvent was
evaporated in vacuo. The resulting crude product was purified by silica gel column
chromatography using Hexane/EtOAc (25-30%) as the eluent to afford the desired products, 3j or
3f".

6. Gram-scale reaction for Michael adducts (5¢):

To a stirred solution of isoxazole-styrene (3.63 mmol, 1.0 equiv) and vinyl malononitrile (3.63
mmol, 1.0 equiv) in EtOH (10 mL), K,CO; (10 mol%) was added. The reaction mixture was stirred
at room temperature and monitored by TLC until completion. The solvent was then evaporated,
and the resulting crude product was purified by silica gel column chromatography. Elution with a
5-10% Hexane/EtOAc mixture gave the desired products, Sc.

7. Characterization of the compounds 3a-3r:

(1'S,3R,8a’S)-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8',8a’'-tetrahydro-1'H-
spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3a):

Yield = 35 mg (85%) Yellow solid; M.P: 252-254 °C; 'TH NMR (400
MHz, CDCI13+DMSO-dy) 6 10.77 (s, 1H), 7.17 (t, J=7.6 Hz, 1H), 7.11
(d, J=17.6 Hz, 1H), 6.89 (t, J = 7.6 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H),
5.80 (s, 2H), 5.66 (s, 1H), 4.35 (d, /= 12.8 Hz, 1H), 3.61 —3.50 (m, 1H),
2.27 (s, 3H), 2.20 — 2.15 (m, 2H), 1.74 (d, J = 14.4 Hz, 1H), 1.50 — 1.42
(m, 1H), 1.25 — 1.23 (m, 1H), 1.07 (dd, J=23.6, 11.2 Hz, 1H). 13C NMR (100 MHz, DMSO-d;)
0 175.2,170.5, 155.5, 153.3, 142.9, 132.0, 130.7, 130.4, 127.0, 124.4, 122.5, 118.0, 117.7, 110.5,
81.3, 55.3, 45.7, 32.1, 27.1, 25.1, 21.7, 11.3. Mass (ESI-MS): m/z Calculated Cy,H;9NsO; for:
417.1437; Observed: 418.1524 (M+1).

(1'S,3R,8a'S)-3'-amino-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7'8",8a'-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3b):

Yield = 37 mg (88%) Yellow solid; M.P: 246-248 °C; 'TH NMR (400
MHz, DMSO-d) 6 7.27 (t,J= 7.6 Hz, 1H), 7.16 (d, /= 7.2 Hz, 1H),
6.96 (t,J=7.6 Hz, 1H), 6.88 (d, /= 8.0 Hz, 1H), 5.86 (s, 2H), 5.67 (s,




1H), 4.35 (d, J=12.4 Hz, 1H), 3.57 — 3. 46 (m, 1H), 3.02 (s, 3H), 2.24 (s, 3H), 2.22 — 2.12 (m,
2H), 1.74 (d, J = 13.2 Hz, 1H), 1.51 — 1.38 (m, 1H), 1.24 (d, J = 12.4 Hz, 1H), 1.11 — 1.00 (m,
1H). 3C NMR (100 MHz, CDCl3) 6 173.3, 170.7, 155.0, 149.5, 143.8, 131.5, 130.8, 128.8, 125.1,
1243, 123.6, 122.0, 116.7, 108.7, 86.9, 54.5, 45.6, 32.2, 29.6, 26.8, 25.2, 21.4, 11.4. Mass (ESI-
MS): m/z Calculated C,3H,NsO, for: 431.1594; Observed: 432.1673 (M+1).
(1'S,3R,8a'S)-3'-amino-1-benzyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7",8",8a'-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene|-4'-carbonitrile (3¢c):

Yield = 41 mg (80%) White solid; M.P: 142-146 °C; 'TH NMR (400
MHz, CDCl;) 6 7.36 — 7.30 (m, 5H), 7.25 - 7.21 (m, 1H), 7.19 (d, J =
7.6 Hz, 1H), 7.02 (t, J= 7.2 Hz, 1H), 6.64 (d, J= 7.6 Hz, 1H), 6.03 (s,
1H), 5.10 (d, J=14.8 Hz, 1H), 4.65 (dd, J=28.4, 15.6 Hz, 2H), 4.08 (s,
2H), 3.96 — 3.85 (m, 1H), 2.37 (s, 3H), 2.31 —2.32 (m, 2H), 1.84 (d, /=
12.8 Hz, 1H), 1.69 — 1.63 (m, 1H), 1.33 (dd, J = 12.0, 3.6 Hz, 1H), 1.20 (dd, J = 25.2, 13.2 Hz,
1H). 13C NMR (100 MHz, DMSO-dy) 8 172.6, 169.8, 155.1, 152.7, 142.5, 132.0, 130.4, 126.3,
124.4,123.6, 118.1, 117.9, 110.2, 81.7, 55.1, 45.8, 32.3, 29.9, 27.0, 25.1, 21.6, 11.3. Mass (ESI-
MS): m/z Calculated C,9H,5NsO, for: 507.1907; Observed: 508.1976 (M+1).
(1'S,3R,8a'S)-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-propyl-6',7'8",8a'-

tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile
(3d):

Yield = 41 mg (90%) Light Yellow Solid; M.P: 215-217 °C; '"TH NMR
(400 MHz, DMSO-dg) 6 7.26 (t,J= 7.6 Hz, 1H), 7.17 (d, J= 7.6 Hz,
1H), 6.97 — 6.92 (m, 2H), 5.81 (s, 2H), 5.67 (s, 1H), 4.37 (d, /= 12.4
Hz, 1H), 3.64 — 3.50 (m, 2H), 3.45 — 3.40 (m, 1H), 2.25 (s, 3H), 2.22 —
2.08 (m, 2H), 1.75 (d, J = 12.4 Hz, 1H), 1.54 — 1.43 (m, 3H), 1.24 (d, J = 10.4 Hz, 1H), 1.07 —
1.042 (m, 1H), 0.86 (t, J = 7.6 Hz, 3H). Mass (ESI-MS): m/z Calculated C,5H,sNsO, for:
459.1907; Observed: 458.1842 (M-1).

(1'S,3R,8a’S)-3"-amino-1"-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo-1-(prop-2-yn-1-yl)-
6',7'.8" 8a'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4’-

carbonitrile (3e):




Yield = 42 mg (92%) White solid; M.P: 216-218 °C; 'H NMR (400 MHz, DMSO-d;) 6 7.31 (t,
J=17.6 Hz, 1H), 7.22 (d, J= 7.6 Hz, 1H), 7.01 (t, J= 7.6 Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H), 5.82
(s, 2H), 5.69 (s, 1H), 4.55 (dd, /= 17.6, 2.0 Hz, 1H), 4.37 (d, /= 12.4 Hz, 1H), 4.24 (dd, J = 18.0,
2.0 Hz, 1H), 3.57 — 3.41 (m, 1H), 3.21 (s, 1H), 2.24 (s, 3H), 2.25 - 2.10 (m, 2H), 1.83 — 1.69 (m,
1H), 1.56 — 1.46 (m, 1H), 1.34 — 1.20 (m, 1H), 1.16 — 1.00 (m, 1H). '3C NMR (100 MHz, DMSO-
dg) 0 172.6, 169.8, 155.1, 152.7, 142.5, 132.0, 130.4, 126.3, 124.4, 123.6, 118.2, 117.9, 110.2,
81.7,77.2, 75.2, 55.1, 45.8, 32.3, 29.9, 27.0, 25.1, 21.7, 11.3. Mass (ESI-MS): m/z Calculated
CysHy1N50,4 for: 455.16; Observed: 456.1680 (M+1).

(1'S,3R,8a’S)-1-allyl-3"-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-ox0-6',7',8',8a’ -tetrahydro-
1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3f):

Yield = 43 mg (95%) Yellow solid; M.P: 230-232 °C; "TH NMR (400
MHz, DMSO-dg) 6 7.26 (t, J = 7.6 Hz, 1H), 7.20 (d, J = 7.2 Hz, 1H),
6.98 (t, J = 7.2 Hz, 1H), 6.82 (d, J = 8.0 Hz, 1H), 5.85 (s, 2H), 5.75 -
5.63 (m, 2H), 5.23 — 5.15 (m, 2H), 4.39 (d, /= 12.4 Hz, 1H), 4.30 (dd, J
=16.4,4.8 Hz, 1H), 4.11 (dd, J=16.0, 6.0 Hz, 1H), 3.59 — 3.48 (m, 1H),
2.26 (s, 3H), 2.21 — 2.15 (m, 2H), 1.75 (d, /= 14.4 Hz, 1H), 1.54 — 1.39 (m, 1H), 1.29 — 1.20 (m,
1H), 1.15—1.01 (m, 1H). 3C NMR (100 MHz, DMSO-dy) 6 173.2, 170.2, 155.6, 153.0, 143.5,
132.0, 131.7, 130.5, 130.4, 126.4, 124.3,123.3, 118.3, 118.0, 117.9, 110.2, 81.5, 54.2,45.7, 42.8,
32.3, 27.0, 25.1, 21.6, 11.3. Mass (ESI-MS): m/z Calculated C,sH;NsO, for: 457.1750;
Observed: 458.1836 (M+1).

(1'S,3R,8a'S)-3"-amino-5-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7'8",8a’-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3g):

Yield = 34 mg (80%) Yellow solid; M.P: 260-262 °C; 'H NMR (400
MHz, DMSO-d;) 6 10.65 (s, 1H), 6.98 (d, J = 8.0 Hz, 1H), 6.90 (s,
1H), 6.56 (d, J = 7.6 Hz, 1H), 5.79 (s, 2H), 5.66 (s, 1H), 4.28 (d, J =
12.4 Hz, 1H), 3.60 — 3.48 (m, 1H), 2.26 (s, 3H), 2.24 — 2.16 (m, 2H),
2.15 (s, 3H), 1.80 — 1.70 (m, 1H), 1.54 — 1.40 (m, 1H), 1.31 — 1.23 (m, 1H), 1.06 (dd, J = 24.0,
11.6 Hz, 1H). 3C NMR (100 MHz, DMSO-d4) 6 175.1, 170.4, 155.5, 153.3, 140.3, 132.1, 131.5,
130.7,130.6, 127.1, 124.9, 118.0, 117.7, 110.2, 81.3, 55.4, 45.8, 32.0, 27.1, 25.1, 21.7, 20.8, 11.2.
Mass (ESI-MS): m/z Calculated C,3H;;Ns5O4 for: 431.16; Observed: 432.1681 (M+1).




(1'S,3R,8a'S)-3"-amino-5-chloro-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
6',7',8" 8a'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4'-carbonitrile (3h):

Yield = 46 mg (98%) White solid; M.P: 265-267 °C; "TH NMR (400
MHz, CDCI;+DMSO-dg) 6 7.35 —7.30 (m, 2H), 6.93 — 6.88 (m, 1H),
6.00 (s, 2H), 5.68 (s, 1H), 4.36 (d, /= 12.4 Hz, 1H), 3.53 — 3.41 (m,
1H), 3.01 (s, 3H), 2.27 (s, 3H), 2.24 - 2.12 (m, 2H), 1.78 — 1.67 (m,
1H), 1.54 - 1.37 (m, 1H), 1.28 — 1.18 (m, 1H), 1.13 — 1.01 (m, 1H).
13C NMR (100 MHz, DMSO-dg) 8 173.2, 169.8, 155.6, 152.4, 143.2, 132.2, 130.5, 130.2, 128.5,
127.3, 124.7, 118.0, 117.9, 111.0, 81.6, 55.0, 45.9, 32.2, 27.1, 27.0, 25.1, 21.6, 11.3. Mass (ESI-
MS): m/z Calculated C»3H,(CINsO, for: 465.12; Observed: 466.1284 (M+1).

(1'S,3R,8a'S)-3'-amino-4-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8'",8a’-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3i):

Yield = 49 mg (94%) Yellow solid; M.P: 273-274 °C; '"H NMR (400
MHz, DMSO-dy) § 8.26 (s, 1H), 7.20 (s, 1H), 7.13 (d, ] = 7.2 Hz, 1H),
6.90 (dd, J = 7.8, 1.0 Hz, 1H), 6.04 (s, 2H), 4.70 (d, J = 12.5 Hz, 1H),
3.73 - 3.66 (m, 2H), 3.40 (d, J = 7.0 Hz, 1H), 2.26 (s, 3H), 2.15 (dd, J
=142, 3.7 Hz, 2H), 1.73 (d, J = 12.2 Hz, 1H), 1.46 — 1.41 (m, 1H),
1.22 (s, 1H), 1.09 (d, J = 6.2 Hz, 1H), 1.01 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-d;)
5 172.4, 169.3, 155.7, 151.5, 145.6, 132.3, 130.2, 126.8, 125.1, 119.7, 118.1, 108.9, 81.5, 79.5,
56.4,42.4,35.4,32.0,27.2,25.1,21.7, 12.1, 11.2.

(1'S,3R,8a'S)-3'-amino-5-chloro-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8'",8a’-
tetrahydro-1'H-spirofindoline-3,2'"-naphthalene]-4'-carbonitrile (3j):

Yield = 45 mg (94%) Yellow solid; M.P: 273-275 °C; "TH NMR (400
MHz, DMSO-dg) 6 7.35 — 7.29 (m, 2H), 6.94 (d, J = 8.8 Hz, 1H),




5.96 (s, 2H), 5.67 (s, 1H), 4.37 (d, J= 12.4 Hz, 1H), 3.77 3.66 (m, 1H), 3.53 — 3.42 (m, 2H), 2.28
(s, 3H), 2.20 - 2.10 (m, 2H), 1.80 — 1.68 (m, 1H), 1.55 - 1.37 (m, 1H), 1.30 — 1.19 (m, 1H), 1.14 —
1.06 (m, 1H), 1.03 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-dy) 6 172.7, 169.9, 155.6,
152.4,142.4,132.2, 130.5, 130.2, 128.6, 127.1, 124.9, 118.0, 117.9, 111.1, 81.5, 55.1, 45.6, 35.3,
32.2,27.0,25.1, 21.6, 12.1, 11.3. Mass (ESI-MS): m/z Calculated C,4H»,CIN5O, for: 479.1360;
Observed: 480.1452 (M+1).

(1'S,3R,8a’S)-3"-amino-1-ethyl-5-methoxy-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo-
6',7',8" 8a'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4'-carbonitrile (3k):

Yield = 45 mg (94%) Brown solid; M.P: 263-265 °C; 'TH NMR
(400 MHz, DMSO-d;) 6 'H NMR (400 MHz, DMSO) 6 6.87 (d, J =
1.6 Hz, 1H), 6.83 (d, J= 1.6 Hz, 2H), 5.75 (s, 2H), 5.69 — 5.64 (m, 1H),
437 (d, J = 12.4 Hz, 1H), 3.65 (s, 3H), 2.25 (s, 3H), 2.21 — 2.12 (m,
2H), 1.97 (d, J= 7.7 Hz, 1H), 1.76 (s, 1H), 1.44 (s, 1H), 1.34 (d,J=5.5
Hz, 1H), 1.23 (s, 2H), 1.08 (s, 1H), 1.02 (t, J= 7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-dq) 6 172.7,
170.2, 155.8, 155.5, 153.1, 136.5, 132.0, 130.6, 127.5, 117.9, 116.4, 110.4, 81.5, 79.54, 56.02,
55.3,45.6,35.2,32.2,27.1,25.1,21.7,12.1, 11.2.

(1'S,3R,8a'S)-3'-amino-6-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-ox0-6',7',8'",8a’-
tetrahydro-1'H-spirofindoline-3,2'"-naphthalene]-4'-carbonitrile
3)):

Yield =49 mg (93%) Yellow solid; M.P: 273-275 °C; TH NMR (400
MHz, DMSO-dg) 6 7.25 — 7.16 (m, 2H), 7.13 (dd, J = 8.2, 1.0 Hz,
2H), 6.90 (dd, J = 7.8, 1.0 Hz, 1H), 6.04 (s, 2H), 4.70 (d, J = 12.5
Hz, -1H), 2.50 — 2.49 (m, 2H), 2.26 (s, 2H), 2.17 (d, J = 4.9 Hz, 1H), 1.75 (s, 1H), 1.45 — 1.41 (m,
1H), 1.27 (d,J=7.0 Hz, 1H), 1.11 — 1.08 (m, 3H), 1.06 (d, J = 4.3 Hz, 1H), 1.01 (s, 3H).3C NMR
(100 MHz, DMSO-d;) 0 169.3, 155.7, 151.5, 145.69, 132.3, 132.2, 130.2, 126.8, 125.1, 119.7, 118.1,
108.9, 81.5, 79.5, 56.4,42.4,35.4,32.0, 27.20, 25.1, 21.7, 12.1, 11.2.

(1'S,3R,8a'S)-3'-amino-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-7-(trifluoromethyl)-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3m):



Yield = 44 mg (80%) White solid; M.P: 270-271 °C; 'TH NMR (400
MHz, DMSO-d;) 6 8.27 (s, 1H), 7.21 (s, 1H), 7.14 (d, J = 7.5 Hz,
1H), 6.91 (d,J =7.7 Hz, 1H), 6.05 (s, 2H), 4.71 (d, J = 12.4 Hz, 1H),
2.27 (s, 3H), 2.18 (d, ] = 4.2 Hz, 2H), 1.73 (s, 1H), 1.45 (d, J = 9.3
Hz, 1H), 1.34 (d,J =5.6 Hz, 1H), 1.22 (d, J = 3.4 Hz, 2H), 1.11 (d,
J =6.0 Hz, 2H), 1.07 (d, J = 5.6 Hz, 1H), 1.02 (s, 3H). 3C NMR (100 MHz, DMSO-dg) 6 *C
NMR (101 MHz, DMSO) 6 178.7, 174.6, 166.3, 164.9, 130.7, 128.5, 127.8, 127.4, 126.9, 122., 121.6,
113.1, 112.9, 112.7, 105.2, 104.0, 85.6, 79.5, 66.4, 46.9, 44.2, 36.3,29.4, 27.5, 26.8, 21.2, 21.0, 13.1. I9F
NMR (376 MHz, DMSO-d;4) 6 —54.67.

(1'S,3R,8a'S)-3'-amino-1-benzyl-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8'",8a’-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene|-4'-carbonitrile (3n):

Yield = 52 mg (97%) Light Yellow solid; M.P: 148-150 °C; 'H
NMR (400 MHz, CDCl3) 6 7.29 — 7.21 (m, 3H), 7.19 — 7.14 (m,
3H), 7.08 (d, /= 8.5 Hz, 1H), 6.47 (d, J = 8.4 Hz, 1H), 5.95 (s, 1H),
4.99 (d,J=15.6 Hz, 1H), 4.59 (d, J = 15.6 Hz, 1H), 4.48 (d, J= 12.4
Hz, 1H), 3.98 (s, 2H), 3.80 - 3.70 (m, 1H), 2.32 (s, 3H), 2.25 — 2.12
(m, 2H), 1.79 — 1.67 (m, 1H), 1.29 — 1.10 (m, 4H). 3C NMR (100 MHz, DMSO-dy) & 173.5,
169.8, 155.6, 152.3, 142.5, 135.7, 132.2, 130.4, 130.3, 129.0, 128.2, 127.9, 127.6, 125.1, 118.1,
117.9,111.7, 81.8, 55.1,45.3,44.3,32.4, 27.0, 25.1, 21.7, 11.3. Mass (ESI-MS): m/z Calculated
Cy9H4CINsOy, for: 541.15; Observed: 542.1608 (M+1).

(1'S,3R,8a’S)-3"-amino-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-
6',7',8",8a'-tetrahydro-1'H-spiro[indoline-3,2'-naphthalene|-4'-carbonitrile (30):

Yield = 43 mg (87%) White solid; M.P: 177-179 °C; '"H NMR (400
MHz, DMSO-dg) 6 7.41 - 7.35 (m, 2H), 6.96 (d, J = 8.0 Hz, 1H),
5.95 (s, 2H), 5.69 (s, 1H), 4.55 (dd, J=18.0, 2.4 Hz, 1H), 4.38 (d, J
=12.8 Hz, 1H), 4.23 (dd, J=17.6, 2.0 Hz, 1H), 3.52 — 3.39 (m, 1H),
3.23 (s, 1H), 2.26 (s, 3H), 2.24 — 2.11 (m, 2Hs 1.81 — 1.70 (m, 1H),
1.55 - 1.38 (m, 1H), 1.30 — 1.20 (m, 1H), 1.13 — 1.00 (m, 1H). 3C
NMR (100 MHz, CDCl;) 6 171.9, 169.9, 155.0, 148.2, 140.4, 131.7, 130.8, 129.5, 128.4, 126.7,




1249, 122.8, 116.4, 110.9, 87.4, 75.2, 73.4, 54.7, 45.4, 32.3, 30.0, 26.7, 25.1, 21.3, 11.4. Mass
(ESI-MS): m/z Calculated C,5sH,(CIN;sO4 for: 489.1204; Observed: 490.1284 (M+1).

(1'S,3R,8a'S)-3"-amino-1-benzyl-5-fluoro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7"8",8a’-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3p):

Yield = 44 mg (84%) White solid; M.P: 179-181 °C; 'TH NMR (400
MHz, CDCl3) 6 7.29 — 7.19 (m, 4H), 7.17 (s, 1H), 6.94 (dd, J=7.6,
2.4 Hz, 1H), 6.82 (td, J= 8.4, 2.0 Hz, 1H), 6.49 (dd, /= 8.4, 4.0 Hz,
1H), 5.95 (s, 1H), 5.00 (d, J=15.6 Hz, 1H), 4.54 (dd, J=46.0, 15.6
Hz, 2H), 3.98 (s, 2H), 3.86 —3.72 (m, 1H), 2.32 (s, 3H), 2.30 - 2.13
(m, 2H), 1.80 — 1.68 (m, 1H), 1.20 — 1.04 (m, 3H). 3C NMR (100 MHz, DMSO-dy) 6 173.7,
169.9, 160.1 (d, J = 239.5 Hz), 157.8, 155.6, 152.5, 139.9, 135.9, 132.2, 130.4 (d, J = 8.3 Hz),
129.0, 128.0, 127.9 (d, J = 19.4 Hz), 127.8, 127.6, 118.1, 117.9, 117.1, 116.8 (d, J = 23.4 Hz),
1129 (d, J=25.4 Hz), 112.7, 111.3, 111.2 (d, /= 8.0 Hz), 81.8, 55.2, 45.3, 44.3, 32.4, 27.0, 25.1,
21.7, 11.3. Mass (ESI-MS): m/z Calculated C,oH,4FNsO4 for: 525.1812; Observed: 526.1905
(M+1).

tert-butyl (3R,8'S,8a'S)-6"-amino-5"-cyano-5-methyl-8'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
8'.8a’-dihydro-1'H-spirofindoline-3,7"-isoquinoline[-2'(3'H)-

carboxylate (3q):

Yield = 46 mg (87%) Light Yellow solid; "TH NMR (400 MHz,
DMSO-dg) 6 10.71 (s, 1H), 6.99 (d, J = 8.0 Hz, 1H), 6.92 (s, 1H),
6.57 (d, J= 8.0 Hz, 1H), 6.06 (s, 2H), 5.59 — 5.55 (m, 1H), 4.33 (d, J
=12.6 Hz, 2H), 3.83 — 3.43 (m, 3H), 2.27 (s, 3H), 2.15 (s, 3H), 1.38 (s, 9H). 3C NMR (100 MHz,
DMSO0) 6 174.7,168.9, 155.6,154.3,154.0, 140.4, 132.1, 131.6, 130.8, 126.5, 125.3, 117.6, 110.3,
80.2, 79.7, 55.3, 43.9, 42.7, 31.4, 31.1, 28.4, 20.9, 11.2. Mass (ESI-MS): m/z Calculated
C,7HsN¢Og for: 532.2070; Observed: 555.1993 (M+Na).

tert-butyl (3R,8'S,8a'S)-1-allyl-6'-amino-5'-cyano-8'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
8',8a’-dihydro-1'H-spirofindoline-3,7"-isoquinoline/-2'(3'H)-carboxylate (3r):

Yield = 42 mg (75%) White solid; M.P: 174-176 °C; "H NMR (400
MHz, DMSO-dy)  7.31 — 7.21 (m, 2H), 6.99 (t, J = 7.6 Hz, 1H),
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6.83 (d, J=7.6 Hz, 1H), 6.10 (s, 2H), 5.75 - 5.63 (m, 1H), 5.61 (s, 1H), 5.26 — 5.13 (m, 2H), 4.44
(d,J=12.8 Hz, 1H), 4.30 (dd, J=16.4, 4.8 Hz, 2H), 4.11 (dd, /= 16.4, 6.0 Hz, 1H), 3.86 — 3.43
(m, 4H), 2.27 (s, 3H), 1.38 (s, 9H). 13C NMR (100 MHz, DMSO-dg) 6 172.8, 168.7, 155.7, 154.0,
143.6, 132.0, 131.6, 130.6, 125.8, 124.6, 124.5, 123.3, 118.3, 117.6, 113.8, 110.3, 79.9, 79.7, 60.2,
54.7, 42.8, 42.6, 31.7, 31.1, 28.3, 11.2. Mass (ESI-MS): m/z Calculated C,oH;3(N¢O¢ for:
558.2227; Observed: 581.2145 (M+Na).

8. Characterization of the compounds 3a@-3/Z:

(1'S,3S,8a'S)-3"-amino-1-benzyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo0-6',7',8',8a’-
tetrahydro-1"H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (3a?)

Yield = 41 mg (80%) White solid; M.P: 302-304 °C; "TH NMR (400
MHz, DMSO-dg) 6 7.58 (d, J=2.0 Hz, 1H), 7.40 (dd, J = 8.4, 2.0
Hz, 1H), 7.32 — 7.19 (m, 4H), 7.05 — 6.98 (m, 1H), 6.97 — 6.94 (m,
2H), 6.36 (s, 2H), 5.71 (s, 1H), 4.95 (d, J=15.6 Hz, 1H), 4.38 (dd, J
=23.6, 12.8 Hz, 2H), 3.22 — 3.03 (m, 1H), 2.21 (s, 3H), 2.21 — 2.14
(m, 2H), 1.76 - 1.63 (m, 1H), 1.63 — 1.48 (m, 1H), 1.15 — 1.00 (m, 2H). '3C NMR (100 MHz,
DMSO-dg) 0 173.7, 168.9, 155.4, 152.8, 142.6, 136.0, 132.0, 130.7, 130.1, 129.7, 129.0, 128.0,
127.7,127.4,125.2,118.2,117.8, 111.7, 80.4, 55.7, 44.6, 34.1, 27.0, 25.1, 21.2, 11.5. Mass (ESI-
MS): m/z Calculated C,9H,5NsO4 for: 507.1907; Observed: 508.1976 (M+1).
(1'S,38,8a'S)-1-allyl-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo0-6',7',8",8a"-tetrahydro-
1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3b2):

Yield = 36 mg (79%) White solid; M.P: 247-249 °C; 'TH NMR (400
MHz, DMSO-dg) 6 7.48 (d, /= 7.6 Hz, 1H), 7.35 (t, J = 8.0 Hz, 1H),
7.12 (t,J=7.6 Hz, 1H), 6.90 (d, /= 7.6 Hz, 1H), 6.28 (s, 2H), 5.69 (s,
1H), 5.51 - 5.36 (m, 1H), 5.02 (dd, J=10.4, 1.2 Hz, 1H), 4.72 (dd, J =
17.2, 1.6 Hz, 1H), 4.36 (d, /= 12.8 Hz, 1H), 4.33 —4.26 (m, 1H), 3.81
(dd,J=16.4,6.0 Hz 1H), 3.20 — 3.40 (m, 1H), 2.32 (s, 3H), 2.25 - 2.15 (m, 2H), 1.73 (d, J=10.8
Hz, 1H), 1.61 — 1.45 (m, 1H), 1.27 — 1.06 (m, 2H). 3C NMR (100 MHz, DMSO-dy) 6 173.4,
169.0, 155.6, 153.7, 143.4, 132.3, 131.5, 130.0, 129.9, 128.6, 125.2, 123.1, 117.9, 117.7, 117.4,
110.1, 79.9, 56.0, 44.9, 42.8, 33.8, 27.2, 25.1, 21.5, 11.26, 0.6. Mass (ESI-MS): m/z Calculated
Cy5Hp3N50, for: 457.1750; Observed: 458.1836 (M+1).

11



(1'S,38,8a'S)-3'"-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-

6',7',8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3c2):

Yield = 33 mg (72%) White solid; M.P: 239-241 °C; 'H NMR (400
MHz, DMSO-dy) 6 7.47 (d, J= 7.2 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H),
7.15 (t,J=17.6 Hz, 1H), 6.98 (d, J= 7.6 Hz, 1H), 6.29 (s, 2H), 5.69 (s,
1H), 4.48 (dd, J = 18.0, 2.4 Hz, 1H), 4.36 (d, J = 12.8 Hz, 1H), 3.98
(dd, J=18.0,2.4 Hz, 1H), 3.15 (t,/=2.4 Hz, 1H), 3.13 - 3.01 (m, 1H),
2.31 (s, 3H), 2.26 — 2.13 (m, 2H), 1.79 — 1.66 (m, 1H), 1.61 — 1.46 (m, 1H), 1.27 — 1.18 (m, 1H),
1.11 (dd, J = 24.6, 12.0 Hz, 1H). '3C NMR (100 MHz, DMSO-d) 8 172.5, 168.3, 155.6, 152.2,
141.4, 132.2, 130.4, 130.1, 129.7, 127.5, 125.1, 118.3, 117.8, 111.4, 80.6, 77.1, 74.2, 56.0, 45.2,
33.5, 29.8, 27.2, 25.1, 21.2, 11.5. Mass (ESI-MS): m/z Calculated C,sH,NsO,4 for: 455.16;
Observed: 456.1680 (M+1).

(1'S,3S,8a'S)-3"-amino-5-chloro-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3d?):

Yield = 37 mg (80%) White solid; M.P: 248-250 °C; "TH NMR (400
MHz, DMSO-dy) 8 7.53 (s, 1H), 7.46 (d, J= 8.0 Hz, 1H), 6.97 (d, J
= 8.4 Hz, 1H), 6.31 (s, 2H), 5.70 (s, 1H), 4.29 (d, J = 12.8 Hz, 1H),
3.19 - 3.02 (m, 1H), 2.86 (s, 3H), 2.34 (s, 3H), 2.24 — 2.15 (m, 2H),
1.78 — 1. 66 (m, 1H), 1.66 — 1.50 (m, 1H), 1.29 — 1.20 (m, 1H), 1.17
—1.02 (m, 1H). 3C NMR (100 MHz, DMSO-dy) 6 173.5, 168.6, 155.5, 152.6, 143.3, 132.1,
130.4,130.1,129.7,127.2,124.9,118.3,117.8,111.1, 80.5, 56.2,45.1, 33.5,27.3,27.0,25.1, 21.3,
11.3. Mass (ESI-MS): m/z Calculated C,3H,oCINsO, for: 465.12; Observed: 466.1284 (M+1).

(1'S,38,8a'S)-3"-amino-4-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8',8a -
tetrahydro-1"H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3e?):

Yield = 44 mg (85%) Light yellow solid; M.P: 234-235 °C; 'H NMR
(400 MHz, DMSO-dg) 6 ) 6 8.27 (s, -1H), 7.21 (s, IH), 7.14 (d, J = 7.6
Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.05 (s, -2H), 4.71 (d, ] = 12.4 Hz, -
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1H), 2.27 (s, 3H), 2.18 (d, J = 4.2 Hz, 1H), 1.74 (d, ] = 12.0 Hz, 2H), 1.34 (d, ] = 5.6 Hz, 1H), 1.23
(m, 2H), 1.11 (m, 2H), 1.07 (d, J = 5.6 Hz, 1H), 1.02 (m, 3H). 3C NMR (100 MHz, DMSO-d;) &
172.4, 169.3, 155.7, 151.5, 145.6, 132.3, 130.2, 126.8, 125.1, 119.7, 118.1, 108.9, 81.5, 79.5, 56.4, 42.4,
35.4,32.0,25.1,21.7,12.1, 11.24.

(1'S,38,8a'S)-3'"-amino-5-chloro-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a'-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3f2):

Yield = 41 mg (85%) White solid; M.P: 232-234 °C; 'H NMR (400
MHz, DMSO-dy) 6 7.52 (d, J = 2.0 Hz, 1H), 7.45 (dd, J = 8.4, 2.1
Hz, 1H), 7.02 (d, J = 8.4 Hz, 1H), 6.29 (s, 2H), 5.70 (s, 1H), 4.30 (d,
J=12.9 Hz, 1H), 3.74 - 3.62 (m, 1H), 3.23 (dt, /= 13.9, 7.0 Hz, 1H),
3.10 (t, J=11.8 Hz, 1H), 2.32 (s, 3H), 2.26 — 2.15 (m, 2H), 1.78 —
1.66 (m, 1H), 1.65 — 1.52 (m, 7.9 Hz, 1H), 1.32 - 1.23 (m, 1H), 1.22 — 1.05 (m, 1H), 0.70 (t, J =
7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-dg) 6 173.1, 168.7, 155.5, 152.6, 142.4, 132.3, 130.7,
130.1, 129.8, 127.1, 125.1, 118.2, 117.8, 111.0, 80.4, 56.1, 45.1, 35.2, 33.5,27.3,25.1,21.2, 11.8,
11.2. Mass (ESI-MS): m/z Calculated C,4H,,CIN5O, for: 479.1360; Observed: 480.1452 (M+1).

(1'S,3S,8a'S)-3"-amino-1-ethyl-5-methoxy-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
6',7'.8"8a'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4’-
carbonitrile (3g3):

Yield = 39 mg (80%) White solid; M.P: 214-215 °C; 'H NMR (400
MHz, DMSO-d;) & 1H NMR (400 MHz, DMSO) § 6.96 — 6.92 (m,
2H), 6.89 — 6.85 (m, 1H), 6.19 (s, 2H), 5.67 (p, J = 2.8 Hz, 1H),
429 (d,J = 12.8 Hz, 1H), 3.76 (s, 3H), 3.21 — 3.16 (m, 1H), 3.11 — 3.05 (m, 1H), 2.50 (p, T = 1.9
Hz, 2H), 2.29 (s, 3H), 2.19 (d, J = 4.9 Hz, 1H), 1.72 (d, ] = 9.8 Hz, 1H), 1.55 (s, 1H), 1.18 — 1.07
(m, 2H), 0.69 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-dy) & 172.8, 169.0, 155.7, 155.4,
153.5, 136.6, 132.2, 130.0, 129.8, 118.0, 114.1, 112.5, 110.0, 80.0, 79.5, 56.3, 56.1, 45.0, 35.0,
33.4,27.3,25.1,21.4,11.8, 11.2.

(1'S,3S,8a'S)-3"-amino-6-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7'8",8a -
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile
(3hB):
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Yield = 44 mg (84%) Yellow solid; M.P: 238-240 °C; 'H NMR (400 MHz, DMSO-dg) 8 7.20 (d,
J =79 Hz, 1H), 7.14 (d, J = 7.5 Hz, 1H), 6.91 (d, J = 7.2 Hz, 1H), 6.05 (s, 2H), 5.81 — 5.53 (m,
1H), 4.71 (d, J=12.5 Hz, 1H), 2.51 (p, J = 1.8 Hz, 2H), 2.27 (s, 3H), 2.18 (d, ] = 4.2 Hz, 2H), 1.74
(d,J=12.1 Hz, 1H), 1.45 (d, J = 9.3 Hz, 1H), 1.36 — 1.29 (m, 1H), 1.22 (d, J = 3.4 Hz, 2H), 1.11
(s, 1H), 1.02 (s, 2H). 13C NMR (100 MHz, DMSO-d;4) 6 172.8, 169.0, 155.7, 155.4, 153.5, 136.6,

132.2,130.0, 129.8, 118.0, 114.1, 112.5, 110.0, 79.5, 56.1, 45.0, 35.0, 33.4,29.4,27.3, 25.1, 21 4,
11.8.

(1'S,3S,8a'S)-3"-amino-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-7-(trifluoromethyl)-
6',7',8" 8a’-tetrahydro-1'H-spiro[indoline-3,2'-naphthalene/-4'-
carbonitrile (3i?):

Yield = 37 mg (72%) White solid; M.P: 215-216 °C; 'H NMR (400
MHz, DMSO-ds) 8 8.26 (s, 1H), 7.20 (s, 1H), 7.13 (dd, J=8.2, 1.0 Hz,
1H), 6.90 (dd, J = 7.8, 1.0 Hz, 1H), 6.04 (s, 2H), 4.70 (d, J = 12.5 Hz,
1H), 3.70 (d, J = 7.0 Hz, 1H), 3.40 (d, J = 7.0 Hz, 1H), 2.26 (s, 3H),
2.19 - 2.11 (m, 2H), 1.71 (s, 1H), 1.4 (d, J = 9.0 Hz, 1H), 1.21 (d, J = 3.4 Hz, 1H), 1.16 (d, J =
4.3 Hz, 1H), 1.08 (s, 1H), 1.01 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, DMSO-d;)  3C NMR
(100 MHz, DMSO-ds) § 178.7, 174.7, 174.6, 164.9, 130.7, 128.5, 127.8, 127.4, 126.9, 122.3,
121.6, 113.1, 112.9, 112.7, 104.0, 85.6, 79.5, 66.6, 66.4, 46.9, 44.2, 29.4, 27.5, 26.8, 21.2, 21.0,
20.8, 13.1. '9F NMR (376 MHz, DMSO-dy) § —54.45.

(1'S,38,8a'S)-3"-amino-1-benzyl-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7",8",8a -
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3j2):

Yield = 42 mg (78%) White solid; M.P: 234-236 °C; 'H NMR
(400 MHz, DMSO-ds) & 7.60 (d, J = 2.0 Hz, 1H), 7.43 (dd, J =
CHy | 8.4,2.0 Hz, 1H), 7.30 — 7.20 (m, 3H), 7.05 (d, J = 8.4 Hz, 1H),
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6.94 (d, J= 6.8 Hz, 2H), 6.36 (s, 2H), 5.70 (s, 1H), 4.95 (d, /= 10.8 Hz, 1H), 4.39 (dd, /= 19.4,
14.2 Hz, 2H), 3.18 — 3.00 (m, 1H), 2.21 (s, 3H), 2.20 — 2.11 (m, 2H), 1.76 — 1.48 (m, 2H), 1.13 -
1.00 (m, 2H). 3C NMR (100 MHz, DMSO-d;) 6 173.7, 168.9, 155.4, 152.8, 142.6, 136.0, 132.0,
130.7, 130.1, 129.7, 129.0, 128.0, 127.7, 127.4, 125.2, 118.2, 117.8, 111.7, 80.4, 55.7, 44.6, 34.1,
27.0, 25.1, 21.2, 11.5. Mass (ESI-MS): m/z Calculated C,9H,;CINsO4 for: 541.15; Observed:
542.1608 (M+1).
(1'S,38,8a'S)-3"-amino-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene/-4’'-
carbonitrile (3kP):

Yield = 35 mg (72%) White solid; M.P: 216-218 °C; "TH NMR (400
MHz, DMSO-d;) 6 7.57 (d, J=2.0 Hz, 1H), 7.48 (dd, J = 8.4, 2.0
Hz, 1H), 7.02 (d, J = 8.4 Hz, 1H), 6.32 (s, 2H), 5.70 (s, 1H), 4.48
(dd, J=18.0, 2.4 Hz, 1H), 4.35 (d, /= 12.8 Hz, 1H), 4.03- 3.95 (m,
1H), 3.19 (t, J= 2.4 Hz, 1H), 3.16 — 3. 04 (m, 1H), 2.32 (s, 3H), 2.23 - 2.11 (m, 2H), 1.74 — 1.53
(m, 2H), 1.27 - 1.19 (m, 1H), 1.09 (dd, J=23.6, 10.8 Hz, 1H). 3C NMR (100 MHz, DMSO-d;)
0 172.5,168.3, 155.6, 152.2, 141.4, 132.2, 130.4, 130.1, 129.7, 127.5, 125.1, 118.3, 117.8, 111.4,
80.6, 77.1, 74.2, 56.0, 45.2, 33.5, 29.8, 27.2, 25.1, 21.2, 11.5. Mass (ESI-MS): m/z Calculated
Cy5HoCINsOy for: 489.1204; Observed: 490.1284 (M+1).
(1'S,3S,8a'S)-3"-amino-1-benzyl-5-fluoro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo0-6',7',8",8a'-

tetrahydro-1"H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (31°):

Yield = 44 mg (84%) White solid; M.P: 152-154 °C; 'H NMR (400
MHz, DMSO-dg) 6 7.50 (dd, J = 8.0, 2.4 Hz, 1H), 7.31 — 7.18 (m,
4H), 7.06 — 6.99 (m, 1H), 6.98 — 6.92 (m, 2H), 6.35 (s, 2H), 5.70 (s,
1H), 4.96 (d, J=15.6 Hz, 1H), 4.39 (dd, J=23.6, 12.8 Hz, 2H), 3.21
—3.04 (m, 1H), 2.22 (s, 3H), 2.20 — 2.13 (m, 2H), 1.75 - 1.63 (m,
1H), 1.64 — 1.48 (m, 1H), 1.15 - 1.01 (m, 2H). 13C NMR (100 MHz, DMSO-d¢) 6 173.8, 169.0,
158.9 (d, J = 239.5 Hz), 155.4, 153.0, 140.0, 136.1, 132.0, 130.5(d, J = 8.3 Hz), 129.9, 128.9,
1279 (d,J=19.4 Hz), 118.1, 117.8, 116.5 (d, /= 23.4 Hz), 113.4 (d, /=254 Hz), 111.1 (d, J =
8.0 Hz), 80.4, 55.8, 44.6, 34.0, 27.0, 25.1, 21.2, 21.2, 11.5. Mass (ESI-MS): m/z Calculated
Cy9H4FN5Oy4 for: 626.23; Observed: 649.2216 (M+Na).
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9. Characterization of the compounds 5a-5Sh:

2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)cyclohexylidene)malononitrile (5a):

Yield = 30 mg (80%) White semi solid; '"H NMR (400 MHz, CDCl;) 6 7.32
(m, 3H), 7.16 (d, J=5.6 Hz, 2H), 3.64 (td, J=11.6, 4.0 Hz, 1H), 3.51 —3.45
(m, 2H), 3.22 (dd, /= 14.0, 4.0 Hz, 1H), 3.15 (d, /= 13.2 Hz, 1H), 2.75 (td,
J=13.2,5.6 Hz, 1H), 2.45 (s, 3H), 2.29 —2.20 (m, 1H), 1.70 — 1.49 (m, 5H).
13C NMR (100 MHz, CDCl;) 6 186.2, 172.3, 155.3, 137.8, 129.3, 128.3,
127.6, 111.6, 111.2, 84.8, 48.5, 44.2, 32.5, 31.3, 30.4, 28.7, 19.6, 11.5. Mass (ESI-MS): m/z
Calculated C,HyoN4O; for: 376.1535; Observed: 377.1601 (M+1).

2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(p-

tolyl)ethyl)cyclohexylidene)malononitrile (5b):

Yield = 30 mg (77%) Light yellow semi solid; '"H NMR (400 MHz,
CDCl3) 6 7.09 (d, J= 7.6 Hz, 2H), 7.01 (d, J = 6.4 Hz, 2H), 3.57 (td, J =
11.6, 4.0 Hz, 1H), 3.45 — 3.39 (m, 2H), 3.18 (dd, J = 13.6, 3.6 Hz, 1H),
3.11 (d, J = 13.2 Hz, 1H), 2.73 (td, J = 13.2, 5.6 Hz, 1H), 2.44 (s, 3H),
2.29 (s, 3H), 2.25 — 2.16 (m, 1H), 1.68 — 1.39 (m, 5H). '3C NMR (100 MHz, CDCl;) & 186.6,
172.5, 155.3, 138.0, 134.7, 130.1, 129.9, 127.5, 111.7, 111.3, 84.6, 48.7, 43.8, 32.6, 31.3, 30.4,
28.8, 21.1, 19.6, 11.5. Mass (ESI-MS): m/z Calculated C»,H;,N4O5 for: 390.1692; Observed:
413.1576 (M+Na).

H,C

2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(3-nitrophenyl)ethyl) cyclohexylidene) malononitrile
(5¢):

Yield = 33 mg (79%) White solid; "TH NMR (400 MHz, DMSO-d;) 6
8.24 (s, 1H), 8.14 (dd, /= 8.0, 1.2 Hz, 1H), 7.85 (d, J=7.6 Hz, 1H), 7.66
(t, J=8.0 Hz, 1H), 3.99 (td, J = 10.8, 4.0 Hz, 1H), 3.55 — 3.43 (m, 2H),
3.42 - 3.37 (m, 1H), 2.91 — 2.85 (m, 2H), 2.37 (s, 3H), 2.09 (d, J = 10.8
Hz, 1H), 1.79 — 1.68 (m, 1H), 1.59 — 1.45 (m, 2H), 1.31 (t,J=11.2 Hz,
2H). BC NMR (100 MHz, CDCl;) 6 186.2, 172.3,155.3, 137.8,129.3, 128.3,127.6, 111.6, 111.3,
84.8,48.5,44.2,32.5,31.3,30.4, 28.7, 19.6, 11.5. Mass (ESI-MS): m/z Calculated C,;H;9NsOs
for: 421.14; Observed: 444.1271 (M+Na).
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2-(2-(1-(4-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)cyclohexylidene)malononitrile
(5d):

Yield =33 mg (82%) White solid; M.P: 184-186 °C; "TH NMR (400 MHz,
CDCl) 6 7.29 (d, J = 8.0 Hz, 2H), 7.09 (d, J = 7.2 Hz, 2H), 3.61 (td, J =
11.6, 3.6 Hz, 1H), 3.45 — 3.37 (m, 2H), 3.20 (dd, J = 13.6, 3.6 Hz, 1H),
3.13 (d, J = 14.0 Hz, 1H), 2.74 — 2.66 (m, 1H), 2.46 (s, 3H), 2.23 — 2.19
(m, 1H), 1.63 — 1.45 (m, 5H). '3C NMR (100 MHz, CDCl;) 6 185.6,171.9,
155.4,136.3,134.2,130.2,129.6,129.0, 111.6, 111.1, 85.0,48.4,43.5,32.4,31.3, 30.3, 28.6, 19.5,
11.5. Mass (ESI-MS): m/z Calculated C,;H;9CIN4O;3 for: 410.11; Observed: 433.1027 (M+Na).

2-(2-(1-(3,4-dimethoxyphenyl)-2-(3-methyl-4-nitroisoxazol-5-
yDethyl)cyclohexylidene)malononitrile (5e):

Yield = 30 mg (70%) Light yellow solid; M.P: 183-185 °C; '"H NMR (400
MHz, CDCl;) 8 6.78 — 6.60 (m, 3H), 3.85 (s, 3H), 3.83 (s, 3H), 3.61 — 3.44
(m, 2H), 3.38 (dd, J=10.0, 3.2 Hz, 1H), 3.15 - 3.11 (m, 2H), 2.70 (td, J =
13.6, 5.6 Hz, 1H), 2.44 (s, 3H), 2.23 — 2.19 (m, 1H), 1.77 — 1.60 (m, 3H),
1.47 (m, 2H). 3C NMR (100 MHz, CDCl3) 6 186.4, 172.3, 155.3, 149.5,
148.9, 130.2, 130.0, 111.7, 111.2, 84.7, 56.0, 55.8, 48.8, 43.9, 32.4, 31.4, 30.4, 28.7, 19.7, 11.5.
Mass (ESI-MS): m/z Calculated C,3H,4N4Os5 for: 436.1747; Observed: 459.1634 (M+Na).

2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(naphthalen-2yl)ethyl)cyclohexylidene)malononitrile
(5p:

Yield = 33 mg (78%) White solid; M.P: 128-130 °C; 'TH NMR (400 MHz,
CDCl;) 6 7.85—7.80 (m, 2H), 7.77 (d, /= 8.0 Hz, 1H), 7.64 (d, /= 7.2 Hz,
1H), 7.56 (t,J=17.6 Hz, 1H), 7.46 — 7.40 (m, 2H), 4.76 (td,J=11.2, 4.4 Hz,
1H), 3.70 (d, J = 12.4 Hz, 1H), 3.53 — 3.45 (m, 1H), 3.38 (dd, /= 13.6, 4.4
Hz, 1H), 3.21 (d, J = 14.0 Hz, 1H), 2.91 (td, J = 13.2, 5.2 Hz, 1H), 2.27 —
2.24 (m, 1H), 2.22 (s, 3H), 1.73 — 1.46 (m, 5H). 13C NMR (100 MHz, CDCl;) 6 186.3, 172.1,
155.0, 134.8, 133.7, 132.2, 129.4, 128.5, 126.6, 125.9, 125.8, 124.6, 120.8, 111.8, 111.2, 84.9,
49.2, 36.3, 33.7, 31.6, 30.5, 28.9, 20.6, 11.2. Mass (ESI-MS): m/z Calculated C,5H»,N4O5 for:
426.17; Observed: 449.1571 (M+1).
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2-(2-(1-(1,3-diphenyl-1H-pyrazol-4-yl)-2-(3-methyl-4-nitroisoxazol-5-
yDethyl)cyclohexylidene)malononitrile (5g):

Yield = 38 mg (74%) White solid; M.P: 178-180 °C; 'TH NMR (400 MHz,
DMSO-dg) 0 8.85 (s, 1H), 7.90 (d, /= 8.0 Hz, 2H), 7.53 (t,J=7.6 Hz, 2H),
7.43 —7.40 (m, 3H), 7.35 — 7.32 (m, 3H), 3.95 (td, /= 11.2, 4.0 Hz, 1H),
3.46 —3.36 (m, 2H), 3.24 — 3.15 (m, 1H), 2.86 (d, J=13.2 Hz, 1H), 2.65 —
2.57 (m, 1H), 2.30 (s, 3H), 2.03 (d, /= 15.6 Hz, 1H), 1.85 (d, /= 14.4 Hz,
1H), 1.60 — 1.43 (m, 3H), 1.323 — 1.30 (m, 1H). 3C NMR (100 MHz,
DMSO-dg) 6 186.7, 173.1, 155.7, 152.3, 139.7, 130.6, 130.0, 129.4, 129.0, 128.7, 128.4, 127.9,
126.9, 118.6, 112.5, 112.4, 84.5, 48.9, 34.0, 33.8, 31.6, 30.6, 28.6, 20.0, 11.4. Mass (ESI-MS):
m/z Calculated C;)H,6NgO;5 for: 518.21; Observed: 519.2139 (M+1).

2-(1-(2-(dicyanomethylene)cyclohexyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)phenyl 4-

nitrobenzenesulfonate(5h):

Yield =43 mg (75%) White solid; M.P: 181-183 °C; "TH NMR (400 MHz,
DMSO-dg) 6 8.41 (d, J=9.2 Hz, 2H), 8.04 (d,/=9.2 Hz, 2H), 7.31 (d, J
= 8.0 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 3.73 (td, J = 11.2, 3.6 Hz, 1H),
3.43 (dd,J=14.4, 3.6 Hz, 1H), 3.28 — 3.19 (m, 2H), 2.91 — 2.75 (m, 2H),
2.38 (s, 3H), 1.77 — 1.57 (m, 2H), 1.55 — 1.41 (m, 2H), 1.29 (dd, J = 28.0,
13.2 Hz, 2H). 13C NMR (100 MHz, DMSO-d) 6 186.7, 172.9, 155.6,
151.4, 148.3, 139.5, 130.5, 130.4, 130.2, 125.3, 122.9, 112.5, 112.4, 84.5,
48.3,43.1, 32.5, 31.4, 30.2, 28.6, 19.1, 11.5. Mass (ESI-MS): m/z Calculated C,;H»;3NsOgS for:
577.1267; Observed: 578.1237 (M+1).

10. References
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11. Copies of 2D NMR (NOESY spectrum):
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Figure-1: NOESY spectrum of the compound 3e
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Figure-2: NOESY spectrum of the compound 3b2
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12. Copies of 'H, 3C{'H} NMR and mass spectra:
(1'S,3R,8a’S)-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8'",8a’-tetrahydro-1"H-

spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3a):

g SEgEzesoER mn g5 §8r WQanea EasEuvescs
b 254525258 : 28 58 RER S822% EHLYS53RESE
= ERERR G888 S -~ e €l el el elol IninBeininininkninin

LLEIEEES Y 5 i LY Aameasas

082 L——A
Lo ;;

% h y R W T

- ie & Lol Swmheis

2225 =S = R oo

35353 o = 82 230
. .

125 120 1L5 1.0 10.5 100 95 2.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0

-

s 3.0 25 20 15 1.0 0.5 0.0

N 0w N Eo oo mmma o
> = AN = SomEmaTn “ - o PN -
= 0 > SEYSYRSE n ] 3 g 2 ad in
i S wi e o ST axss S “ “ = =2=n “
& = i < OEEH NN —— = - w W S -
- = =5 = RI2ZZ2SRCER = % ) < BRNRRN] =)
(. Vol NS /NN
! Il [ | | [

| P | !
| I
A u.|. ol ”
y " ¥
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

22



+ESI Scan (: 0.244 min) Frag=175.0v 9.03.2020-13.4

4181524

m/z = 417.1437

437.1274

4561182

3570804 |

T T T T T T T T T

¥0 30 370 380 380 400 410 420 430
Counts ws. Mass-io-Change (miz)

301.1425
T
300

T T T T T T T T
310 30 330 M0 440 450 460

(1'S,3R,8a'S)-3'-amino-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7"8",8a'-

tetrahydro-1"H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (3b):

3.533
3.508
347

—5.862
—5.674
4369
4338
—3.020

s

CA—A

23 8% bd & 4 £y & vEg
sa<S ® < = S S % = ==
=S == - = = “ = IER
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)

23



o - oW @~ en s ® e~ —
b sgy ZERRZEZR = .
b 234 Z2ESE8ER £ 5
oS v —SXUT N NS B ]
EE B33 SRSS8SNE § £
I <N NN\

54.588
45.663
—32.202

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

<10 5 |*ESIScan (it 0.255 mi

Frag=175.0v 9.03.2020-14.d

1.6
1.58
15
145
14
135
13
125
12
115
11
1.05

i miz = 431.1594
0.85
08
0.7s
07
0.65
0.6
0.55
0.45
04
0.35
03
0.25

448 1617

02 |
015 | |
T

4701380

| 4551344
|

T T T T T T T T T
350 350 370 380 380 400 a410 420 430 A4
Counts vs. Mass-to-Charge (miz)

T T
470 480 430

—29.690
—26.863
11.450

25203
~21.423




7,8"8a’

’
’

(1'S,3R,8a'S)-3"-amino-1-benzyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6

tetrahydro-1'H-spiro[indoline-3,2'"-naphthalene[-4'-carbonitrile (3¢)

.
.

98114
o171
6VT1
EIET
e
£PET
TSET
6591
LS9
SLY'TH
mae.:P
07814
TSIl

UWTT
?A.«V
97T
LLTT
S0€T
6IET
(34

188
n;.nv.
stet/,
o
665+

089'$-L
T99°F-T
oL+

080°5~,
6ITS

6T0'9—

TE99~_
1599
0oL
.:S.V
65017
9LTL
S6T'L
SITL
TET°L
6FTL
T0€°L
FIEL
TEE°L
SFEL
s9tLd

Fett
61T

FoTt
F8T1

T
00€

Fert
FLET

Firz

Fart

Eorl

=E0T

ST
80
671

Rogy

4.0

a0

35

6.5 6.0 5.5 5.0 45
fl{oom)

85 8.0 7.5 7.0

2.0

9.5

10.0

PETTIT—

£69° T~
LET'ST~_
290°LT—
S06°6T—
89 TE—

118°sF—

£erss—

869" 18—

FETOIT—

G16°LTI
Pt
PIOETT
6LFFTI—
068971~
980T —
8071

F6STFI—

SLLTST—
BLI'SST—

L08°691T—
FIOTLI—

70

80

T
120 110

T
130

190

200

£l (ppm)

25



w10 5 |*ES1Scan (. 0.255 min) Frag=175.0v 27.01.2020-3.d

26
25
24
23
2= 5081576
21

1.7 m/z: 507.1907

3301796

4 4835052
1

546.1585
454.5018 | 562.1648 582.1498
T T T T T T T T T T T T T T T T T T T T
430 440 450 460 470 480 490 500 510 520 530 540 550 560 57D 580 580 600 G100 G20
Counts va, Mass-lo-Change (miz)

(1'S,3R,8a'S)-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-propyl-6',7',8",8a -
tetrahydro-1'H-spirofindoline-3,2"-naphthalene|-4'-carbonitrile (3d):

—5.814
~5.673
4382
4351

3

3

3

3

3

3

3

2

2

2

1

1

1

1

1

1

1

1

1

0

0

0

T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5



w10 4 |*ESIScan (. 0.252 min) Frag=175.0v 8.03.2020-15.d

4581836

42 m/z: 459.1907

480.1857

350.9893  IE0.3536 411.0951 44E.B550 L

T T T T T T T 1 T T T Y
320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500
Courits: v&. Mass-o-Charge (miz)

| 496.1408
T L T

(1'S,3R,8a'S)-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4'-carbonitrile (3e):

—Nm®am TN @ = o MXATHOEC == OAAE T =D =R D —So M=o WL 0T
M= A NS =R - HoAaAaXINEeA—NAS—~ TSR XSS IR N AR
NN AS SRS ® 2 MR AENRRARNANTTA AR ———D EnNfTTIrTaaacas s
EEEEREER S 88 v + < <+ TFF T enen NN B [ [ RS- QR gt G g

—_
—_—
_

1 102 ‘?4
=

L& &3 Ry & Iy TS
a9 &3 233 3 S s
S3232 Z3 3332 3 = =233
T T T T T T T T T T T T T T T T T T T
100 95 90 85 80 7.5 7.0 65 60 55 45 40 35 30 25 2.0 15 L0 05

5.0
f1 (ppm)



T %0 53 aesaTsa o
as ze 2 BES2Z82 7 ®ae @ = cwer o T
) - w; ST T o= ~ asw o - oD =)
s v e a dSeTmee S 2aa = = aRs=g a
S G e < Sa8S3IS=s = =y v v oS = =
=3 ol I f222adsr = NI @ < IR RSENRN =

I N I SY SV V] IS Ve
|

|
|
| l nool ‘ i ‘ ‘ ol
i W L " v W L

r T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

100
f1 (ppm)

«ip 4 [*ESISean [ 0.251 min) Frag=175.0V 8.03.2020-17.4
4.6

44

4.2

m/z: 455.1594

478 1485

0.6
437 2361 ‘
L

u T T T T T T T T T T T T T
370 380 330 400 410 420 430 440 450 460 470 4B 450 500
Counts vs. Mass-lo-Change (miz)

(1'S,3R,8a’S)-1-allyl-3"-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-ox0-6',7',8",8a’-tetrahydro-
1'H-spirofindoline-3,2'-naphthalene|-4'-carbonitrile (3f):
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(1'S,3R,8a'S)-3'-amino-5-chloro-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
6',7',8" 8a'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene|-4'-carbonitrile (3h):
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(1'S,3R,8a'S)-3'-amino-1-ethyl-5-methoxy-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-

[indoline-3,2'-naphthalene|-4'-carbonitrile (3k)
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(1'S,3R,8a'S)-3'-amino-6-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6

tetrahydro-1'H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (31)
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(1'S,3R,8a'S)-3'-amino-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-7-(trifluoromethyl)-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3m):
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(1'S,3R,8a'S)-3"-amino-1-benzyl-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a’-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (3n):
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(1'S,3R,8a'S)-3'-amino-1-benzyl-5-fluoro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo0-6',7',8

tetrahydro-1"'H-spirofindoline-3,2'"-naphthalenef-4'-carbonitrile (3p)
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’ 7',8',8(1'

’

(1'S,3S,8a'S)-3"-amino-1-benzyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo0-6
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3a?)
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m/z: 507.1907

(1'S,3S,8a'S)-1-allyl-3'-amino-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a'-tetrahydro-

1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3b?):
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(1'S,3S,8a'S)-3"-amino-1"-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-

[indoline-3,2'"-naphthalene[-4'-carbonitrile (3cB):
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455.1594

m/z

(1'S,38,8a'S)-3'"-amino-5-chloro-1-methyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0xo-

[indoline-3,2"-naphthalene]-4'-carbonitrile (3d?)
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(1'S,3S,8a'S)-3"-amino-4-bromo- 1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a'-
tetrahydro-1"H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3e?):
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(1'S,3S,8a'S)-3"-amino-5-chloro-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8

tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3f2)
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m/z: 479.1360

(1'S,3S,8a'S)-3"-amino-1-ethyl-5-methoxy-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-
6',7',.8" 8a’'-tetrahydro-1'H-spirofindoline-3,2'-naphthalene[-4'-carbonitrile (3g?):
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(1'S,3S,8a'S)-3"-amino-6-bromo-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8

tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3hE)
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(1'S,3S,8a'S)-3"-amino-1-ethyl-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-7-(trifluoromethyl)-

[indoline-3,2'-naphthalene|-4'-carbonitrile (3i2):
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(1'S,3S,8a'S)-3"-amino-1-benzyl-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a'-
tetrahydro-1'H-spirofindoline-3,2"-naphthalene[-4'-carbonitrile (3j2):
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(1'S,3S,8a'S)-3"-amino-5-chloro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-oxo-1-(prop-2-yn-1-yl)-

[indoline-3,2"-naphthalene]-4'-carbonitrile (3k?)
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m/z: 489.1204

(1'S,3S,8a'S)-3"-amino-1-benzyl-5-fluoro-1'-(3-methyl-4-nitroisoxazol-5-yl)-2-0x0-6',7',8",8a’-
tetrahydro-1"H-spirofindoline-3,2"-naphthalene]-4'-carbonitrile (31°):
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.

2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)cyclohexylidene)malononitrile (5a)
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+ES1 Scan [ 0.247 min) Frag=175.0v 4.03.2020-10.d
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2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(p-tolyl)ethyl) cyclohexylidene)malononitrile (5b):
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2-(2-(2-(3-methyl-4-nitroisoxazol-5-yl)- 1-(3-nitrophenyl)ethyl)cyclohexylidene)malononitrile (5c)
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<10 5 |*ESISean (r: 0.248 min) Frag=175.0V 4.03.2020-13.d
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2-(2-(1-(4-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl) cyclohexylidene)malononitrile (5d):
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2-(2-(1-(3,4-dimethoxyphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)cyclohexylidene)malononitrile
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2-(2-(1-(1,3-diphenyl-1H-pyrazol-4-yl)-2-(3-methyl-4-nitroisoxazol-5-

yhethyl)cyclohexylidene)malononitrile (5g)
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+ESI Scan (i 0.253 min) Frag=175.0V 4.03.2020-15.4
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2-(1-(2-(dicyanomethylene)cyclohexyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)phenyl 4-
nitrobenzenesulfonate (5h):
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