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General

All reagents were purchased from Acros and used without treatment, unless otherwise
indicated. *H and *C NMR were recorded at 23 to 29 °C using Bruker AM300 (*H, 300.13
MHz; C, 75.5 MHz) and Bruker DRX500 (**C, 125.76 MHz).Chemical shifts are reported in
the o scale relative to MesSi as internal standard. High resolution mass spectra (HRMS) were
recorded on a Bruker micrOTOF Il instrument using the electrospray ionization method (ESI).

Melting points were determined in a SMP10 instrument (Stuart).

Synthesis of 1-substituted 3a,6,6a-triphenyltetrahydroimidazo[4,5-d]imidazole-2,5(1H,3H)-
diones la-e; General procedure

A mixture of imidazolone 3a-d or imidazooxazole 4a (2 mmol) and 1-phenylurea 2a (0.272 g, 2
mmol), MeCN (20 mL) and HCI (35% ag., 0.2 mL) was refluxed for 20 min with stirring. The
reaction mixture was evaporated to dryness. The resulting solid was washed with CHCI3 (4 mL),
H20 (5 mL) and recrystallized from MeCN.

(3aR*,6aS*)-1-Methyl-3a,6,6a-triphenyltetrahydroimidazo[4,5-d]imidazole-2,5(1H,3H)-
dione la
H I?hH Yield 83% (0.637 g);mp 345 — 347°C. *H NMR (300 MHz, DMSO-de):
o:<NIN>:o 52.20 (s, 3H, Me); 6.94 — 7.36 (m, 15H, Ph); 8.39 (s, 1H, NH); 8.45 (s, 1H,
pl Ph pe  NH). C NMR (75 MHz, DMSO-de): $28.61 (Me); 80.10, 89.74((Ph)-C-C-
(Ph)); 126.62, 127.33, 127.39, 127.42, 128.09, 128.19, 128.45, 128.86 (Ph); 134.53, 137.06,
137.61 (C(Ph)); 158.73, 159.62 (C=0).HRMS, m/z, found: 385.1664 [M+H]" (calcd
forC23H20N4O2+H 385.1659).
(3aR*,6aS*)-1-Ethyl-3a,6,6a-triphenyltetrahydroimidazo[4,5-d]imidazole-2,5(1H,3H)-dione
1b
4 Ph Yield 80% (0.637 g);mp 313 — 315°C. 'H NMR (300 MHz, DMSO-ds):
o:<NIN>:o 50.71 (t,3H, J = 6.9 Hz, Me); 2.43 — 2.49 (m, 1H, CHy); 2.70 — 2.82 (m, 1H,
ol Ph E CHy); 6.99 — 7.24 (m, 13H, Ph); 7.30 (t, 2H, J=7.5 Hz, Ph); 8.29 (s, 1H, NH);
8.41 (s, 1H, NH). *C NMR (75 MHz, DMSO-ds): 514.73(Me); 39.25 (CH-);81.19, 92.11((Ph)-
C-C-(Ph)); 127.17, 127.60, 128.29, 128.46, 129.05, 129.21, 129.51, 129.79 (Ph); 136.03, 138.07,
138.54 (C(Ph)); 159.43, 160.85 (C=0).HRMS, m/z, found: 399.1811 [M+H]" (calcd
forCa4H22N402+H 399.1816).
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(3aR*,6aS*)-1,3a,6a-Triphenyl-6-propyltetrahydroimidazo[4,5-d]imidazole-2,5(1H,3H)-
dione 1c
H PhH Yield 82% (0.676 g);mp 220 — 222°C. *H NMR (300 MHz, DMSO-de):

o:<:IZ>:o 80.40 (t,3H, J=7.0 Hz, Me); 0.69 — 0.89 (m, 1H, CHy); 1.39 — 1.57 (m, 1H,

ptl Ph p, CH2); 2.29 — 2.42 (m, 1H, CHy); 2.70 — 2.85 (m, 1H, CHy); 6.94 — 7.23 (m,
13H, Ph); 7.28 (t, 2H, J=7.3 Hz, Ph); 8.29 (s, 1H, NH); 8.48 (s, 1H, NH). 3C NMR (75 MHz,
DMSO-ds): 611.28 (Me); 21.47, 45.52 (CH);80.19, 90.94((Ph)-C-C-(Ph)); 125.90, 126.14,
127.41, 127.55, 128.10, 128.21, 128.30, 128.57, 128.77 (Ph); 135.03, 137.28, 137.66 (C(Ph));
158.38, 159.91 (C=0).HRMS, m/z, found: 413.1965 [M+H]* (calcd
forCasH24N402+H 413.1972).
(3aR*,6aS*)-1-Butyl-3a,6,6a-triphenyltetrahydroimidazo[4,5-d]imidazole-2,5(1H,3H)-dione
1d

H Phy Yield 74% (0.630 g);mp 268 — 270°C. *H NMR (300 MHz, DMSO-ds):

O#:I:ﬁo 80.55 (t,3H, J=6.7 Hz, Me); 0.51 — 0.79 (m,2H, CH,): 0.80 — 0.95 (m, 1H,

pr Ph g, CH2); 1.39 — 1.55 (m, 1H, CHy); 2.30 — 2.43 (m, 1H, CHy); 2.78 — 2.93 (m,
1H, CHy); 6.94 — 7.23 (m, 13H, Ph); 7.28 (t,2H, J=7.3 Hz, Ph); 8.28 (s, 1H, NH); 8.48 (s, 1H,
NH). 3C NMR (125 MHz, DMSO-dg): §13.41 (Me); 19.82, 30.19, 43.69 (CH,);80.14,
90.98((Ph)-C-C-(Ph)); 125.81, 126.08, 127.38, 127.51, 128.08, 128.18, 128.26, 128.54, 128.73
(Ph); 135.07, 137.27, 137.69 (C(Ph)); 158.32, 159.86 (C=0).HRMS, m/z, found: 427.2128
[M+H]" (calcd for C2sH26N4O2+H 427.2129).

(3aR*,6aS*)-1-(2-Hydroxyethyl)-3a,6,6a-triphenyltetrahydroimidazo[4,5-d]imidazole-
2,5(1H,3H)-dione 1e

H PhH Yield 75% (0.621 g):mp 292 — 294°C. 'H NMR (300 MHz, DMSO-ds):
N-=-N

0= I V=0 6239 2.49 (M, 1H, CHy); 259- 2.71 (m, 1H, CHy); 3.00- 3.13 (m, 1H,
N—"="N

o Ph CHa): 3.36— 3.47 (M, 1H, CHy); 4.53 (t,1H, J = 5.5 Hz, OH): 6.98— 7.27 (m,

OH 13H, 3Ph); 7.32 (t,2H, J = 7.5 Hz, Ph); 8.43 (s, 1H, NH); 8.46 (s, 1H, NH).
13C NMR (75 MHz, DMSO-dg): 846.02, 58.87(CH2); 80.63, 90.72((Ph)-C-C-(Ph)); 126.62,
127.09, 127.38, 127.59, 128.09, 128.35, 128.64, 129.01 (Ph); 134.71, 136.89, 137.42 (C(Ph));
159.65, 160.47 (C=0).HRMS, m/z, found: 415.1762 [M+H]" (caled for
Co4H22N40O3+H 415.1765).
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Table S1. Crystal data and structure refinement parameters for 1a, 1b, 1d and 1e.

la 1b 1d le
Empirical formula C23H20N402 C24H22N402 C26H26N402 C24H22N403
Formula weight 384.43 398.45 426.51 414.45
T, K 120 120 120 120
Crystal system Orthorhombic Monoclinic Monoclinic Orthorhombic
Space group P2:2:2, P2i/c P2./c P2:2:2,
z 4 4 4 4
a, A 7.4907(8) 11.9188(9) 14.8551(12) 8.8829(3)
b, A 14.4336(14) 8.6408(6) 8.0851(7) 13.3240(4)
c, A 18.5675(19) 21.0884(15) 18.4823(16) 17.6994(6)
a, ° 90 90 90 90
B,° 90 96.378(2) 99.081(2) 90
Y, ° 90 90 90 90
V, A3 2007.5(4) 2158.4(3) 2192.0(3) 2094.83(12)
Dearc (g cm™") 1.272 1.226 1.292 1.314
absorptilc;rT?Ecml) 0.84 0.8 0.84 0.89
F(000) 808 840 904 872
20max, © 58 58 58 58
Reflections measured 11786 17292 17599 17434
re;ﬂﬁﬁ)ennsde”t 5322 5736 5813 5569
ﬁgs’gg‘zf)‘; reflections 4750 3978 4057 5253
Parameters 263 272 301 280
R1 0.0403 0.0501 0.0560 0.0322
wR2 0.0992 0.1286 0.1536 0.0824
GOF 1.034 1.017 1.009 1.025
épgaé/)A/’mi” 0.206/-0.207 0.322/-0.259 0.592/-0.329 0.276/-0.195
CCDC 2363535 2363536 2363537 2363538
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