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Table S1 Rearrangement conditions and yields of products 4a-h?

Entry | Product | R NaOMe, | t/ min | Yield of
equiv. compounds 4,

%

1 4a H 0.5 30 83

2 4b Me 1.0 30 90

3 4c Et 1.0 15 74

4 4d Pr' 0.5 60 79

B 4e Bu 1.0 30 77

6 4f H>C=CHCH, | 0.5 15 63

7 49 HC=CCH> 0.5 15 79

8 4h 4CICeH4CH> | 0.5 15 79

a

Reaction conditions: refluxing compounds 1a-h (0.5 mmol) and NaOMe (0.25-0.5 mmol) in MeOH (5 ml).
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Experimental section

All standard reagents and methanol were purchased from Aldrich or Acros Organics and used without
further purification. Melting points were determined on a Stuart SMP20 apparatus. IR spectra were recorded
on a Bruker “Alpha” spectrophotometer in the range 400-4000 cm™ (resolution: 2 cm™). 'H and *C NMR
spectra were recorded on a Bruker AM-300 (300.13 and 75.47 MHz, respectively), Bruker DRX500 (125.76
MHz, (*3C)) and Bruker AV600 (150.90 MHz (**C)) spectrometers and referenced to the residual solvent
peak. The chemical shifts are reported in ppm (8); multiplicities are indicated by s (singlet), d (doublet), t
(triplet), q (quartet), m (multiplet) and br (broad). Coupling constants, J, are reported in Hertz. High-
resolution mass spectra (HRMS) were measured on the Bruker micrOTOF Il instrument using electrospray
ionization (ESI). The measurements were done in a positive ion mode (interface capillary voltage: 4500 V);
mass range from m/z 50 to 3000 Da; external or internal calibration was done with Electrospray Calibrant
Solution (Fluka). A syringe injection was used for solutions in MeCN or MeOH (flow rate 3 puL/min). N2
was applied as a dry gas; interface temperature was set at 180 °C.

Synthesis of compounds 4a-h.

General Procedure

To a stirred suspension of compounds la-h (0.5 mmol) in refluxing methanol (5 mL), NaOMe (30%
solution in MeOH) was added (0.046 ml, 0.25 mmol for la,d,f-h, 0.092 ml, 0.5 mmol for 1b,c,e). The
resulting mixture was refluxed with stirring for 15 min for 1c,f-h, 30 min for 1a,b,e and 1 h for 1d. After
cooling, the precipitate of compounds 4a—h was filtered off, washed with methanol and dried at 50 °C.

(2)-1,3-Dimethyl-7-(2-oxoindolin-3-ylidene)-3a,9a-diphenyl-1,3a,4,9a-tetrahydroimidazo[4,5-¢e]-
thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4a). Yield 216 mg (83%) as an orange solid. Mp: >300
°C. IR (KBr), v 3271 (NH), 3062 (Ar), 2959, 2879 (Alk), 1718, 1699, 1688 (C=N, C=0) cm*. *H NMR
(300 MHz, DMSO-ds) & 2.63 (s, 3H, CHz), 2.96 (s, 3H, CH3), 6.72 (br.s, 3H, Ph), 6.91-6.96 (m, 2H, 5’-H,
7°-H), 7.15 (br.s, 3H, Ph), 7.23-7.32 (m, 5H, 6’-H, Ph), 8.39 (s, 1H, 4-NH), 8.47 (d, J = 8.0 Hz, 1H, 4’-H),
11.15 (br.s, 1H, 1’-NH). 3C NMR (75 MHz, DMSO-de): & 25.52, 30.89 (2CHz), 81.44, 86.58 (C-3a, C-9a),
110.09 (C-77), 120.15 (C-3a’), 121.57 (C-5"), 123.07 (C-3°), 127.14, 127.65, 127.93, 128.40, 128.85 (C-4’,
2Ph-2-6), 130.83, 131.68, 132.48, 132.80 (C-7, C-6’, 2Ph-1), 138.75 (C=N), 142.46 (C-7a’), 158.11 (2-
C=0), 163.35 (8-C=0), 168.63 (2’-C=0). HRMS (ESI): m/z [M + H]" calcd for [C2sH22NsO3S + H]™:
523.1547; found: 523.1543.

(2)-1,3-Dimethyl-7-(1-methyl-2-oxoindolin-3-ylidene)-3a,9a-diphenyl-1,3a,4,9a-tetrahydroimidazo-
[4,5-e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4b). Yield 241 mg (90%) as an orange solid. Mp:
253-256 °C. IR (KBr), v 3297 (NH), 3063 (Ar), 2946 (AlK), 1724, 1709, 1678 (C=N, C=0) cm™. 'H NMR
(300 MHz, DMSO-dg) 8 2.64 (s, 3H, CHa), 2.97 (s, 3H, CHz), 3.28 (s, 3H, 1’-NCHy), 6.73 (br.s, 3H, Ph),
7.00 (t, J=17.6 Hz, 1H, 5’-H), 7.09-7.26 (m, 8H, 7°-H, Ph), 7.38 (t, J = 7.5 Hz, 1H, 6’-H), 8.43 (s, 1H, NH),
8.50 (d, J = 7.5 Hz, 1H, 4’-H). C NMR (150 MHz, DMSO-de): § 25.66, 26.31, 31.03 (3CH3), 81.52, 86.64
(C-3a, C-9a), 108.87 (C-7°), 119.46 (C-3a’), 122.13, 122.20 (C-3’, C-57), 126.98, 127.23, 128.07, 128.54,
128.99 (C-4’, 2Ph-2-6), 130.79, 131.74, 132.85, 133.29 (C-7, C-6’, 2Ph-1), 138.60 (C=N), 143.43 (C-7a’),
158.24 (2-C=0), 163.25 (8-C=0), 167.09 (2’-C=0). HRMS (ESI): m/z [M + H]" calcd for [C29H24N6O3S +
H]*: 537.1703; found: 537.1696.

(2)-7-(1-Ethyl-2-oxoindolin-3-ylidene)-1,3-dimethyl-3a,9a-diphenyl-1,3a,4,9a-tetrahydroimidazo-
[4,5-e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4c). Yield 203 mg (74%) as an orange solid. Mp:
237-239 °C. IR (KBr), v 3468, 3253 (NH), 3112, 3086, 3060, 3032 (Ar), 2985, 2959, 2938, 2880 (Alk),
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1716, 1686, 1647 (C=N, C=0) cm . 'H NMR (300 MHz, DMSO-ds) § 1.21 (t, J = 7.0 Hz, 3H, CHs), 2.64
(s, 3H, CHa), 2.96 (s, 3H, CHs3), 3.87 (q, J = 7.1 Hz, 2H, 1’-NCH>), 6.72 (br.s, 3H, Ph), 7.00 (t, J = 7.6 Hz,
1H, 5°-H), 7.16-7.26 (m, 8H, 7°-H, Ph), 7.38 (t, J = 7.6 Hz, 1H, 6>-H), 8.42 (s, 1H, NH), 8.53 (d, J = 8.0 Hz,
1H, 4°-H). 3C NMR (75 MHz, DMSO-de): 5 12.59 (CHs), 25.52, 30.88 (2NCHs3), 34.42 (1’-NCH>), 81.43,
86.62 (C-3a, C-9a), 108.83 (C-7’), 119.59 (C-3a’), 122.00, 122.11 (C-3°, C-5°), 127.15, 127.61, 127.93,
128.41, 128.85 (C-4°, 2Ph-2-6), 130.74, 131.64, 132.77, 133.33 (C-7, C-6’, 2Ph-1), 138.50 (C=N), 142.29
(C-72’), 158.10 (2-C=0), 163.16 (8-C=0), 166.71 (2°-C=0). HRMS (ESI): m/z [M + H]* calcd for
[CaoH2sNsOsS + H]*: 551.1860; found: 551.1863.

(2)-7-(1-1sopropyl-2-oxoindolin-3-ylidene)-1,3-dimethyl-3a,9a-diphenyl-1,3a,4,9a-tetrahydro-
imidazo[4,5-e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4d). Yield 223 mg (79%) as an orange
solid. Mp: 243-245 °C (decomp). IR (KBr), v 3435, 3254 (NH), 3058, 3037 (Ar), 2979, 2936, 2879 (Alk),
1716, 1694, 1642, 1602 (C=N, C=0) cm™. 'H NMR (300 MHz, DMSO-ds) & 1.48 (d, J = 6.7 Hz, 6H,
2CH3), 2.64 (s, 3H, CHg), 2.96 (s, 3H, CHa), 4.58-4.67 (m, 1H, 1’-NCH), 6.73 (br.s, 3H, Ph), 6.99 (t, J = 7.5
Hz, 1H, 5°-H), 7.15 (br.s, 3H, Ph), 7.21-7.29 (m, 5H, 7’-H, Ph), 7.36 (t, J = 7.5 Hz, 1H, 6’-H), 8.42 (s, 1H,
NH), 8.57 (d, J = 7.7 Hz, 1H, 4’-H). 3C NMR (75 MHz, DMSO-de): § 19.17 (2CHsz), 25.52, 30.89 (2NCHs),
44.11 (1’-NCH), 81.43, 86.60 (C-3a, C-9a), 109.76 (C-7’), 119.76 (C-3a’), 121.76, 122.36 (C-3’, C-5°),
127.13, 127.26, 127.67, 127.94, 128.41, 128.86 (C-4’, 2Ph-2-6), 130.67, 131.67, 12.78, 133.21 (C-7, C-6’,
2Ph-1), 138.66 (C=N), 142.13 (C-7a’), 158.11 (2-C=0), 163.21 (8-C=0), 166.87 (2’-C=0). HRMS (ESI):
m/z [M + H]" calcd for [C31H28NsOsS + H]™: 565.2016; found: 565.2009.

(2)-7-(1-Butyl-2-oxoindolin-3-ylidene)-1,3-dimethyl-3a,9a-diphenyl-1,3a,4,9a-tetrahydroimidazo-
[4,5-e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4¢). Yield 223 mg (77%) as an bright orange solid.
Mp: 236-238 °C (decomp). IR (KBr), v 3494, 3229 (NH), 3057 (Ar), 2935, 2873 (Alk), 1718, 1688, 1648,
1608 (C=N, C=0) cm*. *H NMR (300 MHz, DMSO-ds) § 0.92 (t, J = 7.2 Hz, 3H, CH3), 1.28-1.35 (m, 2H,
CHy), 1.57-1.67 (m, 2H, CH>), 2.64 (s, 3H, CHs3), 2.96 (s, 3H, CH3), 3.83 (q, J = 6.6 Hz, 2H, 1’-NCH>),
6.723 (br.s, 3H, Ph), 7.00 (t, J = 7.7 Hz, 1H, 5°-H), 7.12-7.26 (m, 8H, 7°-H, Ph), 7.37 (t, J = 7.6 Hz, 1H, 6’-
H), 8.42 (s, 1H, NH), 8.53 (d, J = 7.8 Hz, 1H, 4’-H). 3C NMR (75 MHz, DMSO-ds): 5 13.43 (CHs), 19.37
(CHy), 25.48, 29.06, 30.85 (2NCHs, CH2), 39.25 (1°-NCH), 81.41, 86.60 (C-3a, C-9a), 108.88 (C-7°),
119.51 (C-3a’), 121.93 (C-3°, C-57), 127.23, 127.59, 127.88, 128.36, 128.81, 129.87 (C-4’, 2Ph-2-6),
130.65, 131.64, 132.77, 133.38 (C-7, C-6’, 2Ph-1), 138.48 (C=N), 142.62 (C-7a’), 158.07 (2-C=0), 163.14
(8-C=0), 167.03 (2°-C=0). HRMS (ESI): m/z [M + H]* calcd for [C32H30NeO3S + H]™: 579.2173; found:
579.2165.

(2)-7-(1-Allyl-2-oxoindolin-3-ylidene)-1,3-dimethyl-3a,9a-diphenyl-1,3a,4,9a-tetrahydroimidazo[4,5-e]-
thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4f). Yield 177 mg (63%) as a bright scarlet powder. Mp:
208-210 °C. [Lit. S1: yield 55%, scarlet powder, mp 181-183.5 °C].

(2)-1,3-Dimethyl-7-(2-oxo0-1-(prop-2-yn-1-yl)indolin-3-ylidene)-3a,9a-diphenyl-1,3a,4,9a-

tetrahydroimidazo[4,5-¢e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4g). Yield 221 mg (79%) as a
bright scarlet powder. Mp: 238-240 °C. IR (KBr), v 3412, 3272 (NH), 3058, 3030 (Ar), 2947 (Alk), 1704,
1686, 1639, 1605 (C=N, C=0) cm. 'H NMR (300 MHz, DMSO-ds) & 2.64 (s, 3H, NCHj3), 2.97 (s, 3H,
CHs), 3.31 (s, 1H, =CH), 4.71 (s, 1H, 1’-NCH>), 6.72 (br.s, 3H, Ph), 7.06 (t, J = 7.7 Hz, 1H, 5’-H), 7.14
(br.s, 3H, Ph), 7.19-7.28 (m, SH, 7°-H, Ph), 7.43 (t, J = 7.6 Hz, 1H, 6’-H), 8.46 (s, 1H, NH), 855 (d, J=7.9
Hz, 1H, 4’-H). ¥*C NMR (150 MHz, DMSO-ds): § 25.67, 29.18,31.01 (2NCHs, 1’-NCH,), 74.67, 77.76
(C=CH), 81.52, 86.74 (C-3a, C-9a), 109.54 (C-7°), 119.72 (C-3a’), 121.44, 122.68 (C-3°, C-5"), 127.23,
128.08, 128.55, 129.00 (C-4’, 2Ph-2-6), 130.74, 131.68, 132.82, 134.64 (C-7, C-6’, 2Ph-1), 138.42 (C=N),
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141.43 (C-7a’), 158.21 (2-C=0), 163.12 (8-C=0), 166.51 (2°-C=0). HRMS (ESI): m/z [M + H]" calcd for
[C31H24N603S + H]*: 561.1703; found: 561.1685.

(2)-7-(1-(4-Chlorobenzyl)-2-oxoindolin-3-ylidene)-1,3-dimethyl-3a,9a-diphenyl-1,3a,4,9a-
tetrahydroimidazo[4,5-¢e]thiazolo[2,3-c][1,2,4]triazine-2,8(3H,7H)-dione (4h). Yield 255 mg (79%) as an
orange solid. Mp: 256-258 °C. IR (KBr), v 3443, 3275 (NH), 1696, 1647, 1607 (C=N, C=0) cm*. 'H NMR
(300 MHz, DMSO-ds) & 2.62 (s, 3H, CHa), 2.95 (s, 3H, CH3), 5.06 (s, 2H, 1’-NCH), 6.71 (br.s, 3H, Ph),
6.96-7.04 (m, 2H, 5°-H, 7°-H), 7.12 (br.s, 3H, Ph), 7.19-7.29 (m, 5H, 6’-H, Ph), 7.33 (d, J = 8.7 Hz, 2H, Ar),
7.39 (d, J = 8.4 Hz, 2H, Ar), 8.43 (s, 1H, NH), 8.53 (d, J = 7.9 Hz, 1H, 4’-H). 3C NMR (75 MHz, DMSO-
de): & 25.52, 30.89 (2CHz), 42.28 (1’-NCHy), 81.44, 86.71 (C-3a, C-9a), 109.31 (C-7°), 119.70 (C-3a’),
121.69, 122.37 (C-3°, C-5%), 127.17, 127.64, 127.87, 127.94, 128.43, 128.58, 128.87, 129.04, 129.91,
130.62, 131.60, 132.09, 132.74, 134.18, 135.06 (C-4’, C-6°, C-7, Ar, 2Ph), 138.38 (C=N), 142.09 (C-7a’),
158.10 (2-C=0), 163.12 (8-C=0), 167.30 (2°’-C=0). HRMS (ESI): m/z [M + H]" calcd for [C3sH27CINsO3S
+ H]*: 647.1627; found: 647.1612.

Procedure for the synthesis of compound 5.

To a stirred suspension of imidazothiazolotriazine 2 (0.5 mmol) in refluxing methanol (5 mL), NaOMe (30%
solution in MeOH, 0.092 ml) was added. The resulting mixture was refluxed with stirring for 1 h. After
standing until the methanol had evaporated, the precipitate of compound 5 was filtered off, washed with
methanol and dried at 50 °C.

Sodium 2-((5,7-dimethyl-6-ox0-4a,7a-diphenyl-4,4a,5,6,7,7a-hexahydro-1H-imidazo[4,5-¢]-
[1,2,4]triazin-3-yl)thio)acetate (5). Yield 156 mg (72%) as a white solid. Mp: 256-259 (decomp) °C. IR
(KBr), v 3323 (NH), 3079, 3057, 3025 (Ph), 2862 (Alk), 1688 (C=N, C=0) cm™. 'H NMR (300 MHz,
DMSO-ds) & 2.56 (s, 6H, 2CHs3), 3.09 (d, J = 14.8 Hz, 1H, CH>), 3.20 (d, J = 14.8 Hz, 1H, CH>), 6.80 (s, 1H,
NH), 6.85 (d, J = 7.8 Hz, 2H, Ph), 7.00-7.12 (m, 8H, Ph), 10.38 (s, 1H, NH). *3C NMR (75 MHz, DMSO-
ds): 6 25.25, 25.53 (2CH3), 36.86 (CH>), 81.29, 83.09 (C-3a, C-9a), 126.95, 127.40, 127.72, 128.20, 128.43,
129.91 (2Ph-2,6), 136.14, 137.32 (2Ph-1), 147.50 (C=N), 158.28 (6-C=0), 172.99 (COONa). HRMS (ESI):
m/z [M + H]" calcd for [C20H20NsNaOsS + H]*: 434.1226; found: 434.1258.

Procedure for the synthesis of acid 6.
To a stirred solution of compound 5 (0.25 mmol) in water (5 mL), HCI was added to pH 3-4. The precipitate
of acid 6 was filtered off, washed with water and dried at 50 °C.

2-((5,7-Dimethyl-6-ox0-4a,7a-diphenyl-4,4a,5,6,7,7a-hexahydro-1H-imidazo[4,5-€][1,2,4]triazin-3-
yl)thio)acetic acid (6) [S2]. Yield 91 mg (89%) as a white powder. Mp: 214-217 °C. [Lit.S2: yield 85-90%,
white powder, mp 243-245 °C]. HRMS (ESI): m/z [M + H]" calcd for [C20H21NsO3S + H]*: 412.1438;
found: 412.1429.
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of compound 4f, registered in the solid phase by cross-polarization during rotation at a magic angle (**N CP MAS) [S3].
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