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General Information

Unless otherwise noted, all commercial materials and solvents were used without further
purification. 'H and *C NMR spectra were referenced to residue CHCl; at 7.26 ppm and 77.16 ppm,
respectively. Data for '"H NMR are recorded as follows: chemical shift (3, ppm), multiplicity
(integration, s = singlet, d = doublet, t = triplet, m = multiplet or unresolved, coupling constant(s) in
Hz). High-resolution mass spectra (HRMS) were recorded on Bruker VPEXII spectrometer with EI
mode and Thermo Scientific LTQ Orbitrap XL with ESI mode.
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General Procedure

General Procedure for the Preparation of 1a-1m:' O-Methylhydroxylamine hydrochloride (1.67
g, 20 mmol) and K,CO; (5.52 g, 40 mmol) were dissolved in a mixture of water (50 mL) and EtOAc
(100 mL) in a round-bottomed flask. The solution was cooled to 0 °C in an ice bath. An acyl
chloride (20 mmol) was then added via syringe. After stirring at room temperature for 5 h, the
aqueous layer was separated out. The organic layer was washed with water and then brine. After
drying over MgSOy, evaporation of the solvent gave a sticky residue. The residual was separated on
a silica gel column with petroleum ether/ethyl acetate 3/1 as the eluent to give the desired product.

Screening Conditions for the Synthesis of 3aa: To a stirred solution of N-methoxybenzamide 1a
(75.6 mg, 0.5 mmol), Pd(OAc); (5.6 mg, 0.025 mmol), and methyl acrylate 2a (90.6 uL, 1.0 mmol)
in a chosen solvent (5 mL) at 100 °C was added an oxidant (1.0 mmol). The reaction was monitored
by TLC and stopped at the desired time. Then the solvent was evaporated to dryness in vacuo. The
residual was separated on a silica gel column with petroleum ether/ethyl acetate 6/1 as the eluent to
get product 3aa. Besides the data in Table 1 in the main text, additional results are collected in Table
S1

Table S1. Screening Conditions for the Pd-Catalyzed Reaction of N-Methoxybenzamide and Methyl

Acrylate.”
0 Pd(OAc), (cat.) 0
.OMe . ;
N N oxidant (2 equiv) N-OMe
H ¥ COMe solvent, 100 °C
H \
la 2a MeO,C
3aa
Entry  Oxidant Solvent Time (h) Yield (%)
1 K,S,054 HOAc 24 trace
2 PhIOAc HOACc 24 0
3 0, HOACc 24 trace
4 BQ 1,4-dioxane 24 0
5 BQ DMF 24 trace
6 BQ DCE 24 trace
7 BQ CH;CN 24 trace

*All reactions were carried out with 1a (0.5 mmol), 2a (1.0 mmol), Pd(OAc), (0.025 mmol), oxidant
(1.0 mmol), solvent (5 mL), 100 °C.

General Procedure for the Synthesis of 3aa-3ma and 3ab-3kb: To a stirred solution of
N-methoxybenzamides 1a (1b-1m, 0.5 mmol), Pd(OAc), (0.025 mmol, 0.05mmol for 3ja and 3jb),
and acrylate ester 2a or 2b (1.0 mmol) in AcOH (5 mL) at 100 °C (120°C for 3Kka, 3la, and 3kb) was
added BQ (108.1 mg, 1.0 mmol). The reaction was monitored by TLC. Upon completion, the
solvent was evaporated to dryness in vacuo. The residual was separated on a silica gel column with
petroleum ether/ethyl acetate 6/1 as the eluent to give product 3aa (3ba-3ma, and 3ab-3kb).
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General Procedure for the Synthesis of 3ac, 3cc, and 3dec: To a stirred solution of
N-methoxybenzamide 1a (1c¢ or 1d, 0.5 mmol), Pd(OAc), (5.6 mg, 0.025 mmol), and acrylamide 2¢
(1.0 mmol, 1.5 mmol for 3¢c) in AcOH (5 mL) at 100 °C was added BQ (108.1 mg, 1.0 mmol). The
reaction was monitored by TLC. Upon completion, the solvent was evaporated to dryness in vacuo.
The residual was separated on a silica gel column with petroleum ether/ethyl acetate 3/1~1/1 as the
eluent to afford product 3ac (3cc and 3dc).

Synthesis of 3ad: To a stirred solution of N-methoxybenzamide 1a (75.6 mg, 0.5 mmol),
Pd(OAc); (5.6 mg, 0.025 mmol), and styrene 2d (1.0 mmol, 114.4 uL) in AcOH (5 mL) at 100 °C
was added BQ (108.1 mg, 1.0 mmol). The reaction was monitored by TLC. Upon completion, the
solvent was evaporated to dryness in vacuo. The residual was separated on a silica gel column with
petroleum ether/ethyl acetate 6/1 as the eluent to afford product 3ad (57.8mg, 46%).

Synthesis of 5aa:'”

O
COOH
COOH
@ _HBF,, NaNO, @[ Pd(OAc),, methyl acrylate OH
@ €]
NH 0°C,1h N=NBF,  MeOH,1h, 60°C O
5a 5b ©
Q 0
socCl, ol NH,OCHg-HCI, K,CO4 O~
Py, CH,Cl O - Ko,
40°C,8h EtOAc/H,0, 4 h,0°C tor.t. ~
o o)
5c 5aa

A solution of NaNO, (0.57 g, 8.26 mmol) in water (3 mL) was added dropwise to an ice-cold
2-aminobenzoic acid (1.0 g, 8.13 mmol) in 42% HBF, (3.3 mL, 20.62 mmol). Stirring was
continued for 1 h at 0 °C after which methanol (0.5 mL), ethyl acrylate (1.11 g, 1.5 mL, 11.13 mmol)
and Pd(OAc), (35 mg, 0.15 mmol) were added to the mixture, which was then heated in a water
bath for 1 h. The mixture was then extracted with diethyl ether, and the extract was washed with
saturated aqueous NaHCO3, dried with Na,SO, and evaporated. Chromatography of the residue over
silica gel gave (E)-2-(3-methoxy-3-oxoprop-1-enyl)benzoic acid 5b as a white solid.

Reaction of 5b (1.28 g, 6.2 mmol) with SOCI, (0.9 mL, 1.24 mmol) and pyridine (0.6 mL) in

CH,Cl, (20 mL) for 5 h afforded Sc.
O-Methylhydroxylamine hydrochloride (0.52 g, 6.2 mmol) and K,CO;5 (1.71 g, 12.4 mmol) were
dissolved in a mixture of water (25 mL) and EtOAc (50 mL) in a round-bottomed flask. The
solution was cooled to 0 °C in an ice bath. Compound 5c¢ was then added via syringe. After stirring
at room temperature for 5 h, the aqueous layer was separated out. The organic layer was washed
with water and then brine. After drying over MgSQy, evaporation of the solvent gave a sticky
residue. Recrystallization from petroleum ether/ethyl acetate gave the (E)-methyl
3-(2-(methoxycarbamoyl)phenyl)acrylate Saa.

Synthesis of 6aa:® To a stirred solution of N-methoxybenzamides 1a (75.6 mg, 0.5 mmol),
PdCl,(CH3CN), (12.8 mg, 0.05 mmol), CuCl (27.3 mg, 0.055 mmol), and methyl acrylate 2a (90.6
uL, 1 mmol) at 50 °C in Et,O under a dioxygen atmosphere for 16 h. Upon completion, the solvent
was evaporated to dryness in vacuo. The residual was separated on a silica gel column with

S3



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

petroleum ether/ethyl acetate 6/1 as the eluent to get product 6aa.

Synthesis of 7aa: To a stirred solution of N-methoxybenzamides 1a (151.2 mg, 1.0 mmol), BuOK
(28.0 mg, 0.25 mmol) and methyl acrylate 2a (181.2 pL, 2 mmol) at room temperature in MeOH for
12 h. Upon completion, the solvent was evaporated to dryness in vacuo. The residual was separated
on a silica gel column with petroleum ether/ethyl acetate 3/1 as the eluent to get product 7aa (150.4
mg, 63%).

Synthesis of 8aa: To a stirred solution of N-methoxybenzamides 1a (75.6 mg, 0.5 mmol), Pd
(OAc), (5.6 mg, 0.025 mmol) and methyl acrylate 2a (90.6 pL, 1 mmol) in AcOH(2.5 mL)/TFA (2.5
mL) at 80 °C was added Cu(OTf), (217.1 mg, 1.0 mmol) for 5h. Upon completion, the solvent was
evaporated to dryness in vacuo. The residual was separated on a silica gel column with petroleum
ether/ethyl acetate 4/1 as the eluent to give product 8aa (71.6 mg, 61%).

Characterization of Synthesized Compounds

O

/
N-O

\

(0]

/O

(E)-Methyl 2-(2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3aa): white solid. IR (KBr) v 1736,
1719, 1641, 1434, 1326, 1188, 1157, 1000, 908, 844, 770, 684 cm™'; "H NMR (300 MHz, CDCls) 6
9.00 (1H, d, J=7.8 Hz), 7.86 (1H, d, J= 7.2 Hz), 7.70 (1H, t, J = 7.8 Hz), 7.61 (1H, t, /= 7.4 Hz),
6.00 (1H, s), 4.04 (3H, s), 3.84 (3H, s); >*C NMR (100 MHz, CDCls) 6 166.3, 161.7, 143.9, 133.6,
131.6, 130.2, 128.1, 127.4, 123.3, 97.2, 64.3, 51.8; HRMS (EI-TOF): m/z [M'] calcd for
C12H1NOy, 233.0688; found, 233.0685.
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(E)-Methyl 2-(2-methoxy-6-methyl-3-oxoisoindolin-1-ylidene)acetate (3ba): white solid. IR
(KBr) v 1739, 1717, 1645, 1437, 1321, 1157, 1005, 950, 907, 839, 781, 688 cm™; '"H NMR (400
MHz, CDCl;) ¢ 8.83 (1H, s), 7.74 (1H, d, J = 7.6 Hz), 7.41 (1H, d, J = 7.6 Hz), 5.97 (1H, s), 4.02
(3H, s), 3.84 (3H, s), 2.52 (3H, s); *C NMR (100 MHz, CDCls) 6 166.5, 162.0, 144.8, 144.4, 132.5,
130.5, 128.8, 124.9, 123.4, 96.9, 64.4, 51.9, 22.5; HRMS (EI-TOF): m/z [M'] calcd for C;3H;3NO,,
247.0845; found, 247.0844.
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(E)-Methyl 2-(2-methoxy-5-methyl-3-oxoisoindolin-1-ylidene)acetate (3ca): white solid. IR
(KBr) v 1736, 1717, 1639, 1487, 1438, 1394, 1320, 1153, 1135, 1020, 938, 840, 786, 697 cm™; 'H
NMR (400 MHz, CDCls) 6 8.86 (1H, d, J = 8.0 Hz), 7.66-7.65 (1H, m), 7.50-7.47 (1H, m), 5.95 (1H,
s), 4.02 (3H, s), 3.83 (3H, s), 2.48 (3H, s); >C NMR (100 MHz, CDCls) § 166.6, 162.0, 144.4,
142.6, 134.4, 128.2, 127.74, 127.67, 123.9, 96.6, 64.5, 51.8, 21.9; HRMS (EI-TOF): m/z [M'] calcd
for C13H13NOy, 247.0845; found, 247.0839.

(E)-Methyl 2-(2-methoxy-4-methyl-3-oxoisoindolin-1-ylidene)acetate (3da): white solid. IR
(KBr) v 1715, 1631, 1429, 1323, 1138, 1007, 879, 845, 803, 691 cm™'; "H NMR (400 MHz, CDCl5)
0 8.87 (1H, d, J= 8.0 Hz), 7.55 (1H, t, J = 7.8 Hz), 7.35 (1H, d, /= 7.6 Hz), 5.94 (1H, s), 4.02 (3H,
s), 3.83 (3H, s), 2.71 (3H, s); *C NMR (100 MHz, CDCL3) & 166.6, 162.6, 144.1, 138.0, 134.1,
133.2, 130.8, 125.9, 124.3, 96.2, 64.3, 51.8, 17.6; HRMS (EI-TOF): m/z [M'] calcd for C;3H;3NO,,
247.0845; found, 247.0853.
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(E)-Methyl 2-(2-methoxy-5,6-dimethyl-3-oxoisoindolin-1-ylidene)acetate (3ea): pale yellow
solid. IR (KBr) v 1728, 1715, 1644, 1471, 1433, 1318, 1155, 998, 906, 846, 695 cm™'; "H NMR (400
MHz, CDCls) 6 8.76 (1H, s), 7.60 (1H, s), 5.92 (1H, s), 4.01 (3H, s), 3.83 (3H, s), 2.42 (3H, ), 2.37
(3H, s); *C NMR (100 MHz, CDCls) § 166.6, 162.3, 144.7, 143.3, 141.2, 129.2, 128.2, 125.4, 124.4,
96.2, 64.4, 51.8, 20.9, 20.4; HRMS (EI-TOF): m/z [M'] calcd for Ci4H;sNO,, 261.1001; found,

261.1010.
o]
/
N-O
\o \
o
0

(E)-Methyl 2-(2,6-dimethoxy-3-oxoisoindolin-1-ylidene)acetate (3fa): white solid. IR (KBr) v
1737, 1720, 1644, 1487, 1322, 1293, 1253, 1147, 1007, 886, 836, 689 cm™'; "H NMR (400 MHz,
CDCl3) 6 8.69 (1H, d, J=2.4 Hz), 7.75 (1H, d, J= 8.4 Hz), 7.10 (1H, dd, J = 8.4, 2.4 Hz), 5.97 (1H,
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s), 4.02 (3H, s), 3.95 (3H, s), 3.83 (3H, 5); >C NMR (100 MHz, CDCl3) 8 166.5, 164.5, 162.0 144.5,
132.5, 125.0, 119.7, 118.3, 113.1, 97.0, 64.4, 56.0, 51.9; HRMS (EI-TOF): m/z [M'] caled for
Ci3H13NOs, 263.0794; found, 263.0796.
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(E)-Methyl 2-(2,5-dimethoxy-3-oxoisoindolin-1-ylidene)acetate (3ga): white solid. IR (KBr) v
1733, 1715, 1639, 1614, 1492, 1436, 1321, 1293, 1264, 1164, 1142, 1014, 868, 839, 791, 706 cm™';
'H NMR (400 MHz, CDCl3) 6 8.91 (1H, d, J = 8.4 Hz), 7.34 (1H, d, J= 2.4 Hz), 7.17 (1H, dd, J =
8.8, 2.4 Hz), 5.91 (1H, s), 4.02 (3H, s), 3.91 (3H, s), 3.83 (3H, s); °C NMR (100 MHz, CDCl;) &
166.7, 162.6, 161.9, 144.2, 130.1, 129.7, 122.6, 120.1, 107.6, 96.0, 64.5, 56.0, 51.8; HRMS
(EI-TOF): m/z [M"] calcd for C;3H;3NOs, 263.0794; found, 263.0789.

0
/O /
N-O
o)
0

(E)-Methyl 2-(2,5,6-trimethoxy-3-oxoisoindolin-1-ylidene)acetate (3ha): white solid. IR (KBr) v
1741, 1715, 1639, 1606, 1590, 1497, 1475, 1392, 1299, 1222, 1186, 1147, 1139, 1083, 1015, 988,
882, 830, 781 cm™'; "H NMR (400 MHz, CDCls) 6 8.71 (1H, s), 7.31 (1H, s), 5.92 (1H, s), 4.04 (3H,
s), 4.01 (3H, s), 3.98 (3H, s), 3.83 (3H, s); °C NMR (100 MHz, CDCls) 6 166.8, 162.5, 153.4,
152.2, 144.8, 124.2, 120.7, 111.0, 105.4, 96.3, 64.6, 56.6, 56.5, 51.9; HRMS (EI-TOF): m/z [M"]
caled for C14H;5sNOg, 293.0899; found, 293.0892.
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(E)-Methyl 2-(6-chloro-2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3ia): white solid. IR (KBr)
v 1723, 1648, 1440, 1324, 1196, 1165, 1147, 1003, 949, 908, 853, 841, 780, 685 cm™; '"H NMR
(400 MHz, CDCl3) ¢ 9.08 (1H, d, J= 2.0 Hz), 7.78 (1H, d, J = 8.0 Hz), 7.59 (1H, dd, J = 8.0, 2.0
Hz), 6.03 (1H, s), 4.03 (3H, s), 3.85 (3H, s); °C NMR (100 MHz, CDCls) 6 166.2, 160.9, 143.0,
140.3, 132.0, 131.7, 128.7, 125.8, 124.6, 98.4, 64.6, 52.1; HRMS (EI-TOF): m/z [M] calcd for
C1,Hy97 CINOy, 267.0298; found, 267.0303.
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Br \

(E)-Methyl 2-(6-bromo-2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3ja): white solid. IR (KBr)
v 1741, 1718, 1649, 1438, 1327, 1198, 1169, 1144, 1006, 948, 911, 851, 839, 780, 685 cm™'; 'H
NMR (400 MHz, CDCl3) § 9.24 (1H, d, J = 1.6 Hz), 7.77 (1H, dd, J = 8.0, 1.6 Hz), 7.71 (1H, d, J =
8.0 Hz), 6.02 (1H, s), 4.04 (3H, s), 3.85 (3H, s); *C NMR (100 MHz, CDCl;) 6 166.2, 161.0, 142.9,
134.9, 131.7, 131.5, 128.6, 126.3, 124.7, 98.4, 64.6, 52.1; HRMS (EI-TOF): m/z [M"] caled for
C1oH1o"BINOy, 310.9793; found, 310.9785.

02N \

(E)-Methyl 2-(2-methoxy-6-nitro-3-oxoisoindolin-1-ylidene)acetate (3ka): brown yellow solid.
IR (KBr) v 1750, 1707, 1640, 1531, 1440, 1341, 1318, 1193, 1157, 1108, 1006, 955, 869, 825, 735,
680 cm™; "H NMR (400 MHz, CDCls) 6 9.95 (1H, d, J = 2.0 Hz), 8.49 (1H, dd, J = 8.4, 2.0 Hz),
8.03 (1H, d, J = 8.4 Hz), 6.14 (1H, s), 4.08 (3H, s), 3.90 (3H, s); *C NMR (100 MHz, CDCl;) ¢
165.8, 159.6, 151.6, 142.0, 132.4, 131.2, 126.8, 124.4, 124.0, 100.1, 64.8, 52.4; HRMS (EI-TOF):
m/z [M+] calcd for C;,HoN,Og, 278.0539; found, 278.0537.

0O

N-O

(E)-Methyl 2-methoxy-3-(2-methoxy-2-oxoethylidene)-1-oxoisoindoline-5-carboxylate (3la):
white solid. IR (KBr) v 2957, 1750, 1732, 1646, 1439, 1325, 1294, 1260, 1191, 1169, 1143, 1007,
971, 907, 838, 758, 681 cm™'; "TH NMR (400 MHz, CDCl3) 6 9.64 (1H, d, J = 0.4 Hz), 8.31 (1H, dd,
J=178, 1.4 Hz), 7.93 (1H, dd, J = 7.8, 0.6 Hz), 4.06 (3H, s), 4.00 (3H, s), 3.88 (3H, s); °C NMR
(100 MHz, CDCl3) 6 166.2, 166.1, 160.8, 143.1, 135.1, 133.0, 131.1, 130.4, 129.4, 123.5, 98.6, 64.6,
52.9, 52.1; HRMS (ESI): m/z [M'+H] calcd for C14H 4NOg, 292.0816; found, 292.0817.
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(E)-Methyl 2-(2-methoxy-5, 7-dimethyl-3-oxoisoindolin-1-ylidene)acetate (3ma): pale yellow
solid. IR (KBr) v 2953, 1732, 1716, 1659, 1434, 1367, 1306, 1277, 1206, 1182, 1151, 1120, 1054,
997, 867, 813, 761 cm'; "H NMR (400 MHz, CDCly) 6 7.52 (1H, s), 7.22 (1H, s), 5.89 (1H, s), 4.06
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(3H, s), 3.82 (3H, s), 2.51 (3H, s), 2.42 (3H, s); *C NMR (100 MHz, CDCLy) J 166.2, 164.4, 141.3,
139.6, 137.2, 134.1, 127.8, 127.6, 122.3, 98.2, 64.8, 52.1, 21.5, 20.7; HRMS (ESI): m/z [M'+H]
caled for C4H;gNOy, 262.1074; found, 262.1074.

O
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N-O

\

O
O"Bu
(E)-Butyl 2-(2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3ab): white solid. IR (KBr) v 2961,
1732, 1712, 1644, 1471, 1404, 1320, 1163, 999, 903, 853, 782, 687 cm™; '"H NMR (400 MHz,
CDCl3) 6 9.01 (1H, d, J= 8.0 Hz), 7.85 (1H, dd, J="7.2, 0.8 Hz), 7.69 (1H, td, /= 7.6, 1.2 Hz), 7.60
(1H, td, J = 7.6, 0.8 Hz), 6.00 (1H, s), 4.24 (2H, t, J = 6.8 Hz), 4.05 (3H, s), 1.76-1.68 (2H, m),
1.49-1.41 (2H, m), 0.98 (3H, t, J = 7.4 Hz); >C NMR (100 MHz, CDCL;) § 166.2, 161.9, 144.0,
133.8, 131.7, 130.5, 128.4, 127.7, 123.5, 98.0, 64.8, 64.6, 31.0, 19.4, 14.0; HRMS (EI-TOF): m/z
[M] caled for CsH7NOy, 275.1158; found, 275.1157.

O

/
N-O

\

o]
O"Bu
(E)-Butyl 2-(2-methoxy-6-methyl-3-oxoisoindolin-1-ylidene)acetate (3bb): pale yellow solid. IR
(KBr) v 2963, 1740, 1717, 1639, 1462, 1436, 1319, 1158, 1125, 995, 908, 837, 781, 688 cm™; 'H
NMR (400 MHz, CDCls3) ¢ 8.83 (1H, s), 7.73 (1H, d, J= 7.6 Hz), 7.40 (1H, d, /= 7.6 Hz), 5.96 (1H,
s), 4.24 (2H, t, J = 6.8 Hz), 4.03 (3H, s), 2.51 (3H, s), 1.74-1.68 (2H, m), 1.49-1.41 (2H, m), 0.98
(3H, t, J = 7.4 Hz); *C NMR (100 MHz, CDCl;) 6 166.1, 161.8, 144.6, 144.0, 132.2, 130.5, 128.7,
124.8, 1232, 97.4, 64.6, 64.3, 30.8, 22.4, 19.2, 13.7, HRMS (EI-TOF): m/z [M'] calcd for
Ci6H19NOy, 289.1314; found, 289.1308.
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(E)-Butyl 2-(2-methoxy-5-methyl-3-oxoisoindolin-1-ylidene)acetate (3cb): white solid. IR (KBr)
v 2959, 1738, 1719, 1640, 1483, 1318, 1158, 1125, 1020, 839, 802, 711 cm™; 'H NMR (400 MHz,
CDCl;) 6 8.86 (1H, d, J = 8.0 Hz), 7.65 (1H, t, J = 0.8 Hz), 7.47 (1H, dd, J = 8.0, 0.8 Hz), 5.94 (1H,
s), 4.23 (2H, t, J = 6.8 Hz), 4.03 (3H, s), 2.47 (3H, s), 1.75-1.67 (2H, m), 1.50-1.40 (2H, m), 0.98
(3H, t, J= 7.2 Hz); *C NMR (100 MHz, CDCl3) J 166.1, 161.9, 144.0, 142.4, 134.2, 128.1, 127.61,
127.58, 123.7, 97.0, 64.5, 64.3, 30.8, 21.7, 19.2, 13.7; HRMS (EI-TOF): m/z [M"] caled for
C16H1oNO4, 289.1314; found, 289.1322.
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O"Bu

(E)-Butyl 2-(2-methoxy-4-methyl-3-oxoisoindolin-1-ylidene)acetate (3db): pale yellow solid. IR
(KBr) v 2961, 1739, 1708, 1638, 1441, 1329, 1316, 1151, 1011, 879, 844, 804, 691 cm™; '"H NMR
(400 MHz, CDCl3) ¢ 8.87 (1H, d, J = 7.6 Hz), 7.53 (1H, t, J = 7.6 Hz), 7.34 (1H, d, J = 7.6 Hz),
5.94 (1H, s), 4.23 (2H, t, J= 6.6 Hz), 4.03 (3H, s), 2.70 (3H, s), 1.75-1.67 (2H, m), 1.50-1.41 (2H,
m), 0.97 (3H, t, J = 7.4 Hz); *C NMR (100 MHz, CDCl;) § 166.2, 162.6, 143.8, 137.9, 134.0, 133.1,
130.8, 125.9, 124.3, 96.8, 64.6, 64.3, 30.9, 19.3, 17.6, 13.9; HRMS (EI-TOF): m/z [M'] calcd for
Ci6H19NOy, 289.1314; found, 289.1305.
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(E)-Butyl 2-(2-methoxy-5, 6-dimethyl-3-oxoisoindolin-1-ylidene)acetate (3eb): pale yellow solid.
IR (KBr) v 2961, 1731, 1708, 1635, 1471, 1314, 1157, 1145, 850, 700 cm™; "H NMR (400 MHz,
CDCl3) 6 8.75 (1H, s), 7.60 (1H, s), 5.92 (1H, s), 4.23 (2H, t, J = 6.8 Hz), 4.01 (3H, s), 2.41 (3H, s),
2.37 3H, s), 1.75-1.67 (2H, m), 1.50-1.41 (2H, m), 0.98 (3H, t, J = 7.4 Hz); *C NMR (100 MHz,
CDCl3) 0 166.3, 162.2, 144.4, 143.2, 141.1, 129.2, 128.2, 125.3, 124.3, 96.8, 64.6, 64.4, 30.9, 20.9,
20.4, 19.3, 13.9; HRMS (EI-TOF): m/z [M+] calcd for C17H,1NOy, 303.1471; found, 303.1466.

O"Bu

(E)-Butyl 2-(2, 6-dimethoxy-3-oxoisoindolin-1-ylidene)acetate (3fb): white solid. IR (KBr) v
2958, 1720, 1710, 1642, 1588, 1486, 1439, 1319, 1292, 1243, 1136, 1018, 899, 838, 710, 691 cm™’;
'H NMR (400 MHz, CDCl3) 6 8.69 (1H, d, J = 2.4 Hz), 7.75 (1H, d, J = 8.4 Hz), 7.09 (1H, dd, J =
8.4, 2.4 Hz), 5.96 (1H, s), 4.23 (2H, t, J = 6.8 Hz), 4.02 (3H, s), 3.94 (3H, s), 1.75-1.67 (2H, m),
1.50-1.41 (2H, m), 0.98 (3H, t, J = 7.4 Hz); >C NMR (100 MHz, CDCL;) § 166.2, 164.5, 162.0,
144.2, 132.6, 125.0, 119.7, 118.2, 113.2, 97.6, 64.7, 64.5, 56.0, 30.9, 19.4, 13.9; HRMS (EI-TOF):
m/z [M+] calcd for C;¢H9NOs, 305.1263; found, 305.1262.

O"Bu
(E)-Butyl 2-(2, 5-dimethoxy-3-oxoisoindolin-1-ylidene)acetate (3gb): white solid. IR (KBr) v
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2956, 1735, 1710, 1636, 1615, 1492, 1318, 1294, 1258, 1168, 1137, 1013, 945, 849, 801, 708 cm™;
'H NMR (400 MHz, CDCl3) 6 8.91 (1H, d, J = 8.8 Hz), 7.34 (1H, d, J= 2.6 Hz), 7.16 (1H, dd, J =
8.8, 2.6 Hz), 5.91 (1H, s), 4.23 (2H, t, J = 6.6 Hz), 4.03 (3H, s), 3.90 (3H, s), 1.73-1.67 (2H, m),
1.49-1.42 (2H, m), 0.98 (3H, t, J = 7.4 Hz); °C NMR (100 MHz, CDCL;) § 166.2, 162.4, 161.8,
143.9, 130.0, 129.6, 122.6, 120.0, 107.4, 96.4, 64.5, 64.4, 55.8, 30.8, 19.2, 13.7; HRMS (EI-TOF):
m/z [M+] calcd for C;¢H9NOs, 305.1263; found, 305.1255.

6]
0 /
N-O
O
O"Bu

(E)-Butyl 2-(2, 5, 6-trimethoxy-3-oxoisoindolin-1-ylidene)acetate (3hb): white solid. IR (KBr) v
2954, 1735, 1710, 1637, 1605, 1500, 1471, 1300, 1222, 1141, 1005, 888, 843, 778 cm™'; '"H NMR
(400 MHz, CDCl3) ¢ 8.71 (1H, s), 7.30 (1H, s), 5.92 (1H, s), 4.22 (2H, t, J = 6.8 Hz), 4.04 (3H, s),
4.02 (3H, s), 3.97 (3H, s), 1.75-1.67 (2H, m), 1.50-1.41 (2H, m), 0.98 (3H, t, J = 7.4 Hz); *C NMR
(100 MHz, CDCl;) o 166.5, 162.5, 153.4, 152.1, 144.5, 124.2, 120.7, 111.0, 105.3, 96.9, 64.64,
64.58, 56.6, 56.5, 30.9, 19.3, 13.9; HRMS (EI-TOF): m/z [M"] calcd for C;;H;NOg, 335.1369;
found, 335.1368.

O
N—O/
Cl \
O

O"Bu
(E)-Butyl 2-(6-chloro-2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3ib): pale yellow solid. IR
(KBr) v 2965, 1734, 1714, 1642, 1428, 1319, 1167, 1148, 909, 844, 684 cm™; 'H NMR (400 MHz,
CDCl3) 6 9.08 (1H, d, J=1.6 Hz), 7.78 (1H, d, J= 8.0 Hz), 7.58 (1H, dd, J = 8.0, 1.6 Hz), 6.02 (1H,
s), 4.25 (2H, t, J = 6.8 Hz), 4.04 (3H, s), 1.76-1.68 (2H, m), 1.51-1.41 (2H, m), 0.98 (3H, t, J=7.4
Hz); C NMR (100 MHz, CDCl3) 6 165.8, 160.9, 142.8, 140.2, 131.9, 131.7, 128.7, 125.8, 124.5,
99.0, 65.0, 64.6, 30.9, 19.3, 13.9; HRMS (EI-TOF): m/z [M'] calcd for C;sH;s> CINO4, 309.0768;
found, 309.0761.

(0]
N—O/
Br \
O

O"Bu
(E)-Butyl 2-(6-bromo-2-methoxy-3-oxoisoindolin-1-ylidene)acetate (3jb): white solid. IR (KBr)
v 2965, 1741, 1716, 1644, 1422, 1321, 1162, 1014, 993, 969, 849, 839, 780, 686 cm™; 'H NMR
(400 MHz, CDCl3) ¢ 9.24 (1H, d, J= 1.6 Hz), 7.76 (1H, dd, J = 8.0, 1.6 Hz), 7.71 (1H, d, J = 8.0
Hz), 6.02 (1H, s), 4.26 (2H, t, /= 6.6 Hz), 4.04 (3H, s), 1.76-1.69 (2H, m), 1.51-1.41 (2H, m), 0.98
(3H, t, J = 7.2 Hz); *C NMR (100 MHz, CDCl;) 6 165.8, 161.0, 142.6, 134.8, 131.8, 131.5, 128.6,
126.3, 124.7, 99.1, 65.0, 64.6, 30.9, 19.3, 13.9; HRMS (EI-TOF): m/z [M'] caled for
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C5H,6""BrNO,, 353.0263; found, 353.0257.

o]

N—O/
O,N \

(0]
O"Bu

(E)-Butyl 2-(2-methoxy-6-nitro-3-oxoisoindolin-1-ylidene)acetate (3kb): brown yellow solid. IR
(KBr) v 2962, 1742, 1708, 1651, 1537, 1342, 1323, 1177, 1107, 1014, 988, 936, 855, 680 cm™; 'H
NMR (400 MHz, CDCl3) 6 9.95 (1H, d, J = 2.0 Hz), 8.48 (1H, dd, /= 8.2, 2.0 Hz), 8.03 (1H, d, J =
8.2 Hz), 6.14 (1H, s), 4.30 (2H, t, J = 6.6 Hz), 4.09 (3H, s), 1.78-1.71 (2H, m), 1.52-1.42 (2H, m),
0.99 (3H, t, J = 7.4 Hz); C NMR (100 MHz, CDCls) § 165.5, 159.6, 151.5, 141.7, 132.4, 131.3,
126.7, 124.4, 124.1, 100.7, 65.4, 64.9, 30.8, 19.3, 13.9; HRMS (EI-TOF): m/z [M] calcd for
C15H16N2Og, 320.1008; found, 320.1002.

(E)-2-(2-Methoxy-3-oxoisoindolin-1-ylidene)-N,N-dimethylacetamide (3ac): pale yellow solid.
IR (KBr) v 2944, 1743, 1657, 1633, 1469, 1407, 1371, 1125, 997, 912, 834, 767, 680 cm™; "H NMR
(400 MHz, CDCl;) ¢ 8.37 (1H, d, J= 7.6 Hz), 7.82 (1H, d, J= 7.6 Hz), 7.60 (1H, td, J= 7.6, 1.6
Hz), 7.53 (1H, td, J = 7.6, 1.2 Hz), 6.17 (1H, s), 4.04 (3H, s), 3.15 (3H, s), 3.12 (3H, s); "C NMR
(100 MHz, CDCl5) 0 165.8, 161.5, 138.9, 133.2, 130.8, 130.6, 127.6, 126.3, 123.2,99.7, 64.4, 38 4,
35.5; HRMS (EI-TOF): m/z [M+] calcd for C,3H14N>03, 246.1004; found, 246.1000.

(E)-2-(2-Methoxy-5-methyl-3-oxoisoindolin-1-ylidene)-N,N-dimethylacetamide = (3cc): pale
yellow solid. IR (KBr) 2928, 1727, 1648, 1626, 1490, 1369, 1140, 1015, 832, 697 cm™'; "H NMR
(400 MHz, CDCls) ¢ 8.27 (1H, d, J = 8.0 Hz), 7.62 (1H, s), 7.39 (1H, d, J = 8.0 Hz), 6.12 (1H, s),
4.02 (3H, s), 3.13 (3H, s), 2.44 (3H, s); *C NMR (100 MHz, CDCls) 6 166.0, 161.8, 141.6, 139.3,
134.0, 128.0, 127.7, 126.3, 123.6, 98.8, 64.4, 38.4, 35.5, 21.8; HRMS (EI-TOF): m/z [M'] calcd for
Ci14H16N203, 260.1161; found, 260.1168.
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(E)-2-(2, 5-Dimethoxy-3-oxoisoindolin-1-ylidene)-N,N-dimethylacetamide (3dc): pale yellow
solid. IR (KBr) v 2934, 1726, 1647, 1610, 1518, 1484, 1388, 1293, 1243, 1030, 1179, 834, 765 cm';
'H NMR (400 MHz, CDCl3) 6 8.39 (1H, d, J = 8.8 Hz), 7.31 (1H, d, J = 2.6 Hz), 7.11 (1H, dd, J =
8.8,2.6 Hz), 6.11 (1H, s), 4.03 (3H, s), 3.88 (3H, s), 3.16 (3H, ), 3.11 (3H, s); *C NMR (100 MHz,
CDCl3) 0 165.9, 161.9, 161.6, 139.3, 129.4, 128.3, 122.9, 120.1, 106.8, 98.0, 64.3, 55.8, 38.3, 35.4;
HRMS (ESI): m/z [M'+H] caled for C4H;7N,04, 277.1183; found, 277.1183.

O

(L
N-O

\

(&

(E)-3-Benzylidene-2-methoxyisoindolin-1-one (3ad): pale yellow solid. IR (KBr) v 1714, 1651,
1472, 1388, 1229, 1185, 1130, 1000, 909, 839, 775, 764, 720, 696, 680, 606 cm™'; 'H NMR (400
MHz, CDCLy) 6 7.85 (1H, d, J = 7.6 Hz), 7.51-7.35 (8H, m), 6.77 (1H, s), 4.11 (3H, s); °C NMR
(100 MHz, CDCl;) 6 161.1, 134.5, 132.1, 131.9, 131.4, 129.6, 129.5 (2C), 128.8 (2C), 128.1, 128.0,
123.4, 123.0, 110.1, 64.3; HRMS (ESI): m/z [M'+H] caled for C;sH;4sNO,, 252.1019; found,
252.1022.

(E)-Methyl 3-(2-(methoxycarbamoyl)phenyl)acrylate (5aa): white solid. 'H NMR (400 MHz,
CDCl3) 0 8.55 (1H, s), 7.98 (1H, d, J = 16.0 Hz), 7.63 (1H, d, J = 7.6 Hz), 7.50-7.46 (2H, m), 7.40
(1H, t, J= 7.6 Hz), 6.39 (1H, J = 16.0 Hz), 3.91 (3H, s), 3.78 (3H, s); "*C NMR (100 MHz, CDCl;)
0 167.0, 166.5, 141.6, 133.4, 131.0, 129.8, 128.1, 127.2, 120.6, 64.6, 51.9; HRMS (ESI): m/z
[M™+H] calcd for C,H4NO4, 236.0917; found, 236.0915.

O
0%
DI
o7 o~
(E)-Methyl 3-(N-methoxybenzamido)acrylate (6aa): white solid. 'H NMR (400 MHz, CDCl;) ¢
8.19 (1H, d,J=14 Hz), 7.76 (1H, d, J= 7.2 Hz), 7.57 (1H, tt, /= 7.4, 1.6 Hz), 7.47 (1H, tt, J= 7.4,
1.2 Hz), 5.68 (1H, d, J = 14 Hz), 3.76 (3H, s), 3.66 (3H, s); *C NMR (100 MHz, CDCls) 6 167.6,

166.7, 137.0, 132.4, 131.9, 129.2 (2C), 128.6 (2C), 99.3, 62.6, 51.7, HRMS (ESI): m/z [M'+H]
caled for C1,H14NOy, 236.0917; found, 236.0908.
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Methyl 3-(N-methoxybenzamido)propanoate (7aa): colorless oil. '"H NMR (400 MHz, CDCl5)
0 7.65-7.63 (2H, m), 7.47-7.43 (1H, m), 7.41-7.37 (2H, m), 4.04 (1H, t, J = 6.9 Hz), 3.69 (3H, s),
3.53 (3H, s), 2.72 (1H, t, J = 6.9 Hz); C NMR (100 MHz, CDCl;) § 171.8, 170.2, 134.1, 130.7,
128.1 (2C), 128.0 (2C), 61.6, 51.8, 42.3, 32.0.

O

/
N-O

O
/

Methyl 2-(2-methoxy-3-oxoisoindolin-1-yl)acetate (8aa): yellow oil. 'H NMR (300 MHz,
CDCly) 6 7.85 (1H, d,J=7.5 Hz), 7.58 (1H, t, /= 7.5 Hz), 7.51 (1H, d, J= 7.5 Hz), 7.44 (1H, t, J =
7.5Hz), 5.21 (1H, t, /= 6.5 Hz), 3.94 (3H, s), 3.76 (3H, s, 2.95 (1H, dd, J= 16.2, 6.6 Hz), 2.72 (1H,
dd, J=16.2, 6.6 Hz); BC NMR (100 MHz, CDCl3) ¢ 170.9, 164.5, 141.5, 132.4, 129.6, 128.9,
123.9, 122.6, 63.8, 56.1, 52.0, 36.9.
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'H NMR (300 MHz, CDCl,) of compound 3aa
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13C NMR (400 MHz, CDCl;) of compound 3aa
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TH NMR (400 MHz,CDClI5) of compound 3ba
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13C NMR (400 MHz, CDCl;) of compound 3ba
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H NMR (400 MHz, CDCl,) of compound 3ca
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13C NMR (400 MHz, CDCl;) of compound 3ca
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"H NMR (400 MHz,CDCls) of compound 3da
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13C NMR (400 MHz,CDCl3) of compound 3da
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H NMR (400 MHz, CDCl;) of compound 3ea
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13C NMR (400 MHz, CDCI;) of compound 3ea
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¥CS

TH NMR (400 MHz, CDCl;) of compound 3fa
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13C NMR (400 MHz, CDCl;) of compound 3fa
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1H NMR (400 MHz, CDCl;) of compound 3ga
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13C NMR (400 MHz, CDCl;) of compound 3ga
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H NMR (400 MHz, CDCl;) of compound 3ha
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3C NMR (400 MHz, CDCl;) of compound 3ha
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H NMR (400 MHz, CDCI;) of compound 3ia
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13C NMR (400 MHz, CDCl;) of compound 3ia
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'H NMR (400 MHz, CDCl;) of compound 3ja
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13C NMR (400 MHz, CDCl;) of compound 3ja
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TH NMR (400 MHz, CDCI;) of compound 3ka
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13C NMR (400 MHz, CDCl;) of compound 3ka
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"H NMR (400 MHz,CDCl;) of compound 3la
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13C NMR (400 MHz,CDCl;) of compound 3la
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TH NMR (400 MHz,CDCl;) of compound 3ma
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13C NMR (400 MHz,CDCl;) of compound 3ma
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TH NMR (400 MHz,CDCl3) of compound 3ab
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13C NMR (400 MHz,CDCl5) of compound 3ab
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TH NMR (400 MHz, CDCl3) of compound 3bb
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13C NMR (400 MHz,CDCl) of compound 3bb
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1H NMR (400 MHz,CDCI3) of compound 3cb
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13C NMR (400 MHz,CDCla) of compound 3cb
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1H NMR (400 MHz, CDCl;) of compound 3db
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3C NMR (400 MHz,CDCI5) of compound 3db
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TH NMR (400 MHz,CDCl3) of compound 3eb
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13C NMR (400 MHz.CDCla) of compound 3eb
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H NMR (400 MHz,CDCI5) of compound 3fb
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3

3¢ NMR (400 MHz,CDCl5) of compound 3fb
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TH NMR (400 MHz,CDCl) of compound 3gb
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13C NMR (400 MHz,CDCl») of compound 3ab
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"H NMR (400 MHz,CDCI3) of compound 3hb
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13C NMR (400 MHz, CDCl3) of compound 3hb

[ e oy " (o] =3 M (] o
O oo o~ o = [aa] u s oM ™M o= [+2] o -
= ™~ (Ts) o~ o ™ u ~ww<s =0 Oy (=] ™M r~
. L] . . . . o0 =0 o~ O W s (211 o o
ooy [ag o] s = O — u . . . . . . .
w0 W un = o — (=] o ~r~r-~\w9 = < WO o o ™
(YA mIT 7T VY T
0
o
- N-O/
~o
0
A o]
& Bun
oo Sumant —— M w : —
| I | 1 | I | | I | I | 1 | I | |
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm




E
=%
o
[~ =TT
81" ¢
— 12
& — N
2 (o]
-m fn
3 @
a
E
3 ~ ™
k]
=
Q
S 0°p
) 0F ]
m SH.?/./r I A
5 rECy = D
=] Em.qw TE—
o 892 %
=
=
T —
£
. ETP"T N
020°9— mmw.ﬁ/ s © <760
pmw.ﬁ/ E -
T ARENG \
S5y T— 812
mmw.ﬁx 0
oww.n/ mrw.ﬁ\ e -~
LS L mmv.ﬁ\
PLS L 905 T e
S6S" L = E0*T
mwh.h\ 989°1 - ®
88L°L mo__....ﬁ./«
:ﬁ.ﬁV |H \
oL T— (A
mm_n.ﬁw /
SL0°6 oS,.H\ & -0 _——
6L0°6— LSL'T . =0

S56

Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

13C NMR (400 MHz,CDCl,) of compound 3ib
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13C NMR (400 MHz, CDCl;) of compound 3jb
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H NMR (400 MHz,CDCla) of compound 3kb
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13C NMR (400 MHz,CDCls) of compound 3kb
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H NMR (400 MHz, CDCl;) of compound 3ac
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13C NMR (400 MHz, CDCI;) of compound 3ac
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H NMR (400 MHz, CDCl;) of compound 3cc
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13C NMR (400 MHz, CDCl;) of compound 3cc
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TH NMR (400 MHz, CDCI;) of compound 3dc
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H NMR (400 MHz, CDCI;) of compound 3ad
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13C NMR (400 MHz, CDCl;) of compound 3ad
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H NMR (400 MHz,CDCl3) of compound 5aa
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13C NMR (400 MHz,CDCI3) of compound 5aa
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TH NMR (400 MHz,CDCl,) of compound 6aa
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13C NMR (400 MHz,CDCl3) of compound 6aa

™M ==y =0

o = O Il o | (=] — 0O o} o
O - o 0O D < 0 \D =1 o -~
. P . ™ = — 0 uy w
™~ O Wy~ O o0 . .

O o (3t I e o | Le2] ~ ~ 0 [} —
i o o -~ r~r~ (¥s] uy

[j .
(o] 0 WO

€LS

I T T T | I I I T | I I

T T T D) |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

H NMR (400 MHz, CDCl3) of compound 7aa
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3¢ NMR (400 MHz,CDCl,) of compound 7aa
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TH NMR (300 MHz,CDCl5) of compound 8aa
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3¢ NMR (400 MHz,CDCl5) of compound 8aa

77.481
e
T76.843

—170.856
—164.482
—141.503
——63.758
—56.096
—— 52032
26.921

O

LLS

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

X-ray Single Crystallography

Selected crystals were centered on an Oxford Diffraction Xcalibur diffractometer equipped
with a Sapphire 3 CCD detector and a graphite monochromated Mo Ka radiation (A = 0.71073 A).
The data collection routine, unit cell refinement, and data processing were carried out with the
program CrysAlis.[l] Structures were solved by the direct method and refined by full-matrix
least-squares methods with SHELXL-97 programs.[z]

[1] CrysAlis V1.171.34.44, Oxford Diffraction Ltd., Poland, 2010.
[2] G. M. Sheldrick, SHELXL-97, Program for Crystal StructureRefinement; Gottingen University,

Gottingen, Germany, 1997.

Compound 3aa was crystallized as needles from MeOH at room temperature for 3 days.

3aa

Table S1. Crystallographic data and refinement details for compound 3aa.

3aa
CCDC number'™ 832992
Empirical formula CoHy;O4N
Formula weight 233.22
Temperature 291(2)
Crystal system Monoclinic
Space group P2,/n
a/A 8.0492 (6)
b/A 19.9116(11)
c/A 7.3009(5)
a/° 90.00
pre 107.729 (8)
v/° 90.00
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Volume/A® 1114.56(13)
z 4
Pcalc mg/mm3 1.390
Mu/mm’’ 0.888
F(000) 488

Crystal size
Theta range for data collection
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*
Final R indexes [[>2c (I)]
Final R indexes [all data]

Largest diff. peak/hole

0.30 x 0.20 x 0.20
4.44 10 67.37°
9<h<9,-23<k<23,-8<1<6
3702
1950[R(int) = 0.0224]
1950/0/157

1.087

R, = 0.0380, wR, = 0.0931

R, = 0.0464, wR, = 0.1052

0.201/-0.198

[a] The crystallographic data have been deposited at the Cambridge Crystallographic Data Centre
(CCDC) and the deposition numbers are shown here. These data can be obtained free of charge

from CCDC via www.ccdc.cam.ac.uk/data_request/cif.

Table S2 Atomic Coordinates (Ax 104) and Equivalent Isotropic Displacement Parameters
(AZX 103) for 3aa. U is defined as 1/3 of the trace of the orthogonalised Uy, tensor.

Atom X y z U(eq)
04 8810.8(17) 3800.2(6) 11297.7(17) 56.8(4)
o1 8170.3(18) 326.4(6) 10906.9(19) 65.8(4)
02 10319.4(16) 1460.4(6) 12209.7(16) 56(4)
03 6534.3(19) 3470.3(6) 8830.9(18) 64.5(4)
C9 8560(2) 2665.8(8) 10737(2) 46.5(4)
N1 8692.1(18) 1466.9(7) 10866.3(19) 48.5(4)
C10 7817(2) 3330.2(9) 10145(2) 48(4)
C3 4707(2) 2175.5(9) 7625(2) 49.9(4)
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C4

(ON)

C2

Cl1

Cl1

C8

C12

C6

Cc7

6104(2)
6026(2)
3270(2)
3192(2)
8283(3)
7819(2)
11611(2)
4584(2)

7701(2)

1837.4(8)
1138.9(8)
1804.3(10)
1115(10)
4486.6(9)
2066.8(8)
1282.7(11)
771.2(10)

892.7(8)

8875(2)
9039(2)
6602(3)
6809(3)
10834(3)
10151(2)
11290(3)
8038(3)

10363(2)

42.1(4)
47.3(4)
57.6(5)
62.9(5)
65.7(5)
42.8(4)
66.2(5)
57.8(5)

49(4)

Table S3 Anisotropic Displacement Parameters (A2X103) for 3aa. The Anisotropic
displacement factor exponent takes the form: -211:2[hza*2U11+...+2hka><b><U12]

Atom

04

01

02

03

C9

NI

C10

C3

C4

Cs

C2

C

—

Cl1

C8

Cl12

Un
57.6(8)
65.9(9)
43.2(7)
63.6(8)
40.6(8)
38.4(7)
46.9(9)
41.6(9)
37.5(8)

45(9)
36.3(8)
40.7(9)
77.9(13)
39.8(8)

44.6(10)

Un Uss
51.2(7) 56.3(7)
525(7)  72.6(8)
70.48)  44.6(6)
542(7)  60.8(8)
54.6(10) 41(8)
54(8) 45.9(7)
54209)  43.8(8)
53.79)  51.2(9)
49.99)  39.1(7)
50.19)  46.5(8)
67.6(12)  62(10)
71.1(12)  70.2(12)
50.9(10)  69.3(12)
52(9) 35.8(7)

72.5(12)  77.3(13)

Uz
-6.6(5)
11(6)
0(5)
2.8(6)
-2.2(7)
1.5(6)
-4.2(7)
4(7)
-2.3(6)
1(7)
-6(9)

-10(10)

489)  23.8(11)

0.1(6)

44(10)  12.3(10)

Uis
9.6(6)
11.3(7)
-1.4(5)

:3(7)
7.6(7)
2.1(6)
14.9(8)
9.1(8)
11.8(6)
13.3(7)
4.7(8)

6.8(9)

10.3(7)

U
-10.8(6)
2.4(6)
4.9(6)
-5.1(6)
-5.9(7)
0.2(6)
-10.7(8)
1.2(7)
2.4(7)
-4.3(7)
0.9(8)
-11.3(9)
-12.7(10)
-1.1(7)

3.8(9)
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C6 50.7(10) 54.8(10) 65.8(11) -3.3(8) 14.5(9) -11.2(8)
C7 48.4(9) 51(9) 47(9) 2.7(7) 13.6(8) -1.1(8)
Table S4 Bond Lengths for 3aa.
Atom Atom Length/A Atom Atom Length/A
04 C10 1.347(2) N1 C8 1.404(2)
04 Cl11 1.441(2) C3 C2 1.385(2)
01 C7 1.217(2) C3 C4 1.387(2)
02 N1 1.3768(17) C4 C5 1.399(2)
02 C12 1.443(2) C4 C8 1.483(2)
03 Cl10 1.209(2) C5 Co6 1.378(2)
C9 C8 1.344(2) C5 C7 1.483(2)
C9 C10 1.462(2) C2 Cl 1.384(3)
N1 C7 1.379(2) Cl Cé6 1.385(3)
Table S5 Bond Angles for 3aa.
Atom Atom Atom Angle/* Atom Atom Atom Angle/*
C10 04 Cl1 115.84(14) C6 Cs C4 122.36(16)
NI 02 C12 109.55(12) C6 C5 Cc7 128.41(16)
C8 C9 C10 127.39(16) C4 C5 Cc7 109.21(14)
02 NI C7 122.02(13) Cl C2 C3 121.90(17)
02 N1 C8 122.20(13) C2 Cl C6 120.43(16)
Cc7 N1 C8 115.03(14) C9 C8 N1 120.91(15)
03 C10 04 122.47(16) C9 C8 C4 135.34(16)
03 C10 Cc9 128.11(16) NI C8 C4 103.67(13)
04 C10 C9 109.42(14) C5 Co6 Cl 117.73(18)
C2 C3 C4 118.20(17) 01 Cc7 N1 125.76(17)
C3 C4 Cs 119.36(15) 01 C7 C5 130.52(17)
c3 C4 C8 132.57(15) N1 C7 Cs 103.72(14)
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Cs5

C4

cs8 108.05(13)

Table S6 Torsion Angles for 3aa.

A B C

C12

C12

Cl11

Cll1

C8

C8

C2

C2

C3

C8

c3

C8

C4

C3

C10

C10

02

C7

02

02

04

04

Cc9

C9

c3

C3

C4

C4

C4

C4

c3

C2

c9

Cc9

N1

N1

N1

N1

C10

C10

C10

C10

C4

C4

C5

Cs

Cs

Cs

C2

Cl

C8

C8

C8

C8

D Angle/* A B C D Angle/*
Cc7 85.36(19) 02 N1 C8 C4  -176.26(13)

C8 -105.06(17) C7 N1 C8 C4  -6.01(18)
03 -1.8(2) C3 C4 C8 (9 9.5(3)
C9 17733(14) C5 C4 C8 C9  -172.03(18)
03 -12.03) C3 C4 C8 NI -173.83(16)
04  168.90(16) C5 C4 C8 NI 4.64(17)
Cs 0.9(2) C4 C5 C6 Cl 1.2(3)
Cc8 179.18(16) C7 C5 C6 Cl  -176.97(17)
C6 -1.8(2) 2 Cl C6 C5 0.3(3)
C6 179.52(16) 02 N1 C7 Ol -5.7(3)
C7  17667(14) C8 NI C7 Ol  -175.97(16)
C7  -20317) 02 NI C7 C5  175.08(13)
Cl 0.6(3) C8 N1 C7 C5  4.81(19)
C6 -1.2(3) c6 C5 C7 Ol 2.3(3)
N1 -17934(15) C4 C5 C7 Ol  179.37(18)
C4 3.103) C6 C5 C7 NI  176.87(17)
C9 1.0(2) C4 C5 C7 NI  -1.46(18)

C9  171.26(14)

Table S7 Hydrogen Atom Coordinates (Ax10*) and Isotropic Displacement Parameters

(A*x10%) for 3aa.
Atom X y z U(eq)
H9 9671 2657 11619 56

S82



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

H3

H2

H1

HI1A

H11C

HI11B

HI12B

HI2A

H12C

H6

4736

2329

2198

8331

9053

7112

11550

11390

12751

4548

2639

2024

881

4590

4781

4547

1592

836

1302

308

7479

5750

6118

9567

11750

10878

10263

10781

12213

8183

60

69

76

99

99

99

99

99

69
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