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1. General

All reactions were performed using commercially available compounds without further purification.
Column chromatographic purification of products was carried out using silica gel 60 (70-230 mesh,
Merck). The NMR spectra were recorded on Bruker DRX 400, 300, 250 spectrometers (400 MHz,
300 MHz, 250 MHz, 'H; 100 MHz, 75 MHz, 62.5 MHz 3C). Spectra were referenced to residual
CHCl; (7.26 ppm, 'H, 77.23 ppm, '3C). Coupling constants .J are reported in Hz. Yields are given
for isolated products showing one spot on a TLC plate and no impurities detectable in the NMR
spectrum. High resolution mass spectral analysis were carried out using a FT-ICR-MS Solarix XR
(Bruker) equipped with electrospray and MALDI source. Low resolution mass spectral analyses
were carried out using an electrospray spectrometer Waters 4 micro quadrupole. Elemental analyses
were performed with FLASHEA 1112 series-Thermo Scientific for CHNS-O apparatus.

2. Procedures for the synthesis of 3-carboethoxy-isoindolinones 1a,b

Isoindolinone 1a was synthesized according to reported procedures as described in Scheme S1.-!
Isoindolinone 1b was obtained by a modification of the main route consisting of bromination of
homophthalic acid with potassium bromated in sulfuric acid to give the brominated diacid,?? by
Fischer esterification, radical bromination and reduction of the corresponding azide by Staudinger

reaction.



COZH KBrO3 COZH 0Lt
2
sto4 2h
CO,H CO,H

H,S0,

EtOH 1a
90°C, 24h CgHg Pd/C 1
EtOH, 2h
Br N;
NBS
CO,Et AIBN CO,Et  NaNj CO,Et
—_— —_—
ccl CH;CN, 24h
CO,Et : X CO,Et

85°C,

20h
PMQ\\ CO,Et
THF, H,0,

N, r.t., 16h
N-H
Br

1b

Scheme S1

Ethyl 2-((ethoxycarbonyl)azidomethyl)-5-bromobenzoate

Prepared according to the literature procedure.! Pale oil. Yield: 91%. 'H-NMR (250 MHz): 8.14 (s,
1H), 7.66 (dd, 1H, J= 2.0, 8.4 Hz), 7.43 (d, 1H, J= 8.4 Hz), 6.09 (s, 1H), 4.37-4.31 (q, 2H, J= 7.1
Hz), 4.24-4.19 (q, 2H, J= 7.1 Hz), 1.38 (t, 3H, J= 7.1 Hz), 1.24 (t, 3H, , J= 7.1 Hz). '3C-NMR
(60 MHz): 169.1, 165.7, 135.8, 134.8, 124.0, 130.9, 130.1, 122.8, 62.4, 62.3, 62.1, 14.4, 14.2. MS
(ESI): m/z =356 (M+ H) *. Anal. calcd for C;gH4BrNO;: C, 43.84; H, 3.96; N, 11.80. Found: : C,
43.89; H, 3.78; N, 11.67.

Ethyl 5-bromo-3-oxoisoindoline-1-carboxylate 1b

To a solution of ethyl 2-((ethoxycarbonyl)azidomethyl)-5-bromobenzoate (70 mg, 0.197 mmol, 1
equiv.) in THF/H,O (2 mL/200 pL) under nitrogen atmosphere, trimethylphosphine (1M in THF,
235 pL, 1.2 equiv) was added and the mixture was stirred for 16h at room temperature. After
evaporation of the solvent, the crude was taken up with dichloromethane and washed with water.
Purification by chromatography (Ethyl acetate 3/Hexane 7) gave a white solid. Yield: 55%. Mp
163-165°C. 'TH-NMR (300 MHz): 7.99 (s, 1H), 7.73 (d, 1H, J=8.1 Hz), 7.60 (d, 1H, J=8.1 Hz), 7.14
(bs, 1H, NH), 5.21 (s, 1H), 4.32-4.24 (m, 2H), 1.32 (t, 3H, J=7.2 Hz). 3C-NMR (100 MHz): 170.6,
169.1, 140.7, 136.6, 134.5, 128.4, 126.5, 124.7, 63.8, 59.6, 15.3. HRMS (ESI): m/z calcd for
C1H;(BrNO; + H* 283.99168, found 283.99168. Anal. calcd for C;;H;,BrNO;: C, 46.50; H, 3.55;
N, 4.93. Found: C, 46.53; H, 3.41; N, 5.04.



3. General procedure for the synthesis of 2-formylbenzonitriles (2-cyano benzaldehydes) 4a-i
2-formylbenzonitriles 4a-i were prepared according the procedure reported in literature starting

from 2-methyl benzonitriles by hydrolysis of benzal bromides in water/dioxane system.*

X=H, 5-F, 5-Br, 5-Cl, 5-I, 5-OCHj3, 5-NO, 5-Ph, 5-a Napht

Reagents and conditions: a) N-bromosuccinimide, dibenzoyl peroxide, CCly, reflux;
b) dioxane/water (1/1), reflux, 24 h.

Scheme S2
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Reagents and conditions. a) phenyl boronic acid or a—napthyl boronic acid,
Pd(PPh3)4, EtOH, KzCO}, reflux.

Scheme S3
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5-phenyl-2-methylbenzonitrile. Prepared from 5-iodo 2-methyl benzonitrile according to the
procedure reported in literature using phenyl boronic acid.**> White solid. Yield: 80%. Mp.: 88-89
°C (Ethyl acetate/Hexane). 'H-NMR (300 MHz, CDCls): 7.83 (d, 1H, J= 3.0 Hz), 7.71 (dd, 1H, J=
2.1 Hz, 8.1 Hz), 7.56 (dd, 2H, J= 2.1 Hz, 8.1 Hz), 7.50-7.45 (m, 2H), 7.42-7.38 (m, 2H), 2.60 (s,
3H). BC-NMR (75 MHz): 140.6, 139.5, 138.8, 138.7, 131.2, 130.8, 130.6, 129.0, 128.0, 126.8,
118.1, 113.2, 20.0. MS (ESI): m/z = 194 (M+ H) *. Anal. calcd for:C4H;N: C, 87.01; H, 5.74; N,
7.25. Found: C, 87.35; H, 5.83; N, 7.56.



5-(1-naphtyl)-2-methylbenzonitrile. Prepared from 5-iodo 2-methyl benzonitrile according to the
procedure reported in literature using 1-naphtyl boronic acid. 4° Pale oil. Yield: 78%. 'H-NMR (300
MHz, CDCL): 7.90 (t, 2H, J= 8.4 Hz), 7.77-7.61 (m, 2H), 7.57 (d, 1H, J= 6.9 Hz), 7.54-7.44 (m,
4H), 7.39 (d, 1H, J= 6.6 Hz), 2.67 (s, 3H). 13*C-NMR (75 MHz): 141.0, 139.2, 137.8 134.5, 133.9,
133.8, 131.4, 130.5, 128.7, 128.6, 127.3, 126.7, 126.3, 125.5, 125.4, 118.3, 113.1, 20.4. MS (ESI):
m/z = 244 (M+ H) *. Anal. calcd for CgH3N: C, 88.86; H, 5.39; N, 5.75. Found: C, 88.66; H, 5.61;

N, 5.68.
O Br
O CN

2-(Dibromomethyl)-5-phenylbenzonitrile. Prepared according to the procedure reported in
literature using 4.5 equivalents of NBS.? Pale oil Yield: 87%. '"H-NMR (250 MHz): 8.09 (d, 1H, J=
8.2 Hz), 7.89 (dd, 1H, J= 1.7 Hz, 8.2 Hz), 7.80 (d, 1H, J= 1.7 Hz), 7.58-7.44 (m, 5H), 7.00 (s, 1H).
I3C-NMR (60 MHz) : 143.6, 142.9, 137.9, 132.8, 132.6, 130.8, 130.6, 129.5, 129.2, 127.3, 116.2,
109.2, 35.8. MS (EI): m/z = 351 [M]* . Anal. calcd for:Ci4;HyBr,N: C, 47.90; H, 2.58; N, 3.99.

Found: C, 47.65; H, 2.78; N, 3.69.
O CN

2-(Dibromomethyl)-5-phenylbenzonitrile. Prepared according to the procedure reported in
literature using 4.5 equivalents of NBS.3 Pale oil Yield: 87%. 'H-NMR (250 MHz): 8.09 (d, 1H, J=
8.2 Hz), 7.89 (dd, 1H, J= 1.7 Hz, 8.2 Hz), 7.80 (d, 1H, J= 1.7 Hz), 7.58-7.44 (m, 5H), 7.00 (s, 1H).
BC-NMR (60 MHz) : 143.6, 142.9, 137.9, 132.8, 132.6, 130.8, 130.6, 129.5, 129.2, 127.3, 116.2,
109.2, 35.8. MS (EI): m/z = 351 [M]" . Anal. caled for:Ci4HyoBr,N: C, 47.90; H, 2.58; N, 3.99.
Found: C, 47.65; H, 2.78; N, 3.69.
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2-formyl 5-phenyl benzonitrile 4h. Prepared according to the procedure reported in literature.
White solid. Yield: 76%. Mp.: 132-133°C (Ethyl acetate /Hexane). 'H-NMR (250MHz): 10.35 (s,
1H), 8.10 (d, 1H, J= 8.1 Hz), 8.02-7.95 (m, 2H), 7.62 (dd, 2H, J =2.0 Hz, 8.1 Hz), 7.53-7.48 (m,
3H). "*C-NMR (60 MHz): 188.5, 147.6, 137.6, 135.4, 132.7, 131.8, 130.4, 129.8, 129.6, 127.5,
116.3, 114.6. MS (ESI): m/z =208 (M+ H) * . Anal. calcd for:C;4HoNO : C, 81.14; H, 4.38; N, 6.76.
Found: C, 81.35; H, 4.28; N, 6.66.

o8
O CN
2-formyl 5-(1-naphtyl)- benzonitrile 4i. Prepared according to the procedure reported in
literature.? White waxy solid. Yield: 96%. 'H-NMR (250 MHz): 10.44 (s, 1H), 8.17 (d, 1H, J= 8.2
Hz), 7.98-7.90 (m, 4H), 7.73 (d, 1H, J= 8.2 Hz), 7.60-7.50 (m, 3H), 7.43 (d, 1H, J= 7.2 Hz). 13C-
NMR (60 MHz): 188.2, 147.4, 143.5, 136.3, 135.3, 134.7, 133.7, 130.5, 129.6, 129.5, 128.6, 127.5,

127.2, 127.0, 126.3, 125.2, 124.5, 115.9, 113.9. MS (ESI): m/z = 258 (M+ H) *. Anal. calcd for
CisH1NO: C, 84.03; H, 4.31; N, 5.44. Found: C, 84.21; H, 4.54; N, 5.09.

4. Pathway A: Procedure for the preparation of racemic pthalide from 2-
carbomethoxybenzaldehyde 3

A solution of isoindolinone 1 (0.1 mmol), potassium carbonate (0.5 equiv.) and 2-
carbomethoxybenzaldehyde 2 (1.1 equiv.) in CH;CN (2 mL) was stirred at room temperature for 1
h. The mixture was evaporated under reduced pressure, giving a white solid which was purified by

chromatography on silica gel (Hexane/Ethyl acetate 8/2). Yield: 88%.

6. Pathway B: General procedure for the preparation of racemic imidates rac-5a-i from 2-
formylbenzonitriles and phtalides by hydrolysis of imidates a rac-3a-j
A solution of isoindolinone 1 (0.1 mmol), potassium carbonate (0.5 equiv.) and 2-

formylbenzonitriles 4a-i (1.1 equiv.) in CH;CN (2 mL) was stirred at room temperature till starting
6



material disappeared (1-2h). The mixture was filtered, evaporated under reduced pressure, then
suspended in THF (2 mL)/ HCI 0.5M (1 mL) and the reaction mixture was stirred at room
temperature for 2h. The solvent was removed under reduced pressure and extracted three times with
dichlorometane affording a white solid which was purified by chromatography on silica gel
(Hexane/Ethyl acetate 7/3). Yields for the obtained hybrids are in the range 75-93%.

7. General procedure for organocatalytic asymmetric synthesis of imidates 5a-j

A solution of isoindolinone 1 (0.058 mmol), Takemoto catalyst 8 (10% mol) and 2-
formylbenzonitriles 4a-i (1.1 equiv.) in p-xylene (2.5 mL) were stirred at 20°C till starting material
disappeared. The mixture was directly purified by chromatography on silica gel (Hexane/Ethyl
acetate 8/2 to Ethyl acetate).

8. General procedure for the preparation of chiral pthalides 3a-i by hydrolysis of imidates 5a-i
Imidates 5a-i were suspended in THF (2 mL) and HC] 0.5M (1 mL) was added and the reaction
mixture was stirred at room temperature for 2h. Solvent was removed under reduced pressure and
extracted three times with dichlorometane affording a white solid which was purified by

chromatography on silica gel (Hexane/Ethyl acetate 7/3).

9. Characterization of the imidate 5a

(0]

NH
COOEt
O

HN

Ethyl 1-(1,3-dihydro-1-iminoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 5a. White
solid. Yield: 90%. Mp.: 198°C decomp. (CHCly/Hexane). [a]p'*: + 220 (¢ 0.1, CHCIl;). '"HNMR
(400 MHz, CDCls): 7.94 (d, 1H, J= 7.5 Hz), 7.83 (d, 1H, J= 7.5 Hz), 7.74 (t, 1H, J= 7.4 Hz), 7.67-
7.64 (m, 2H), 7.19 (bt, 1H, J= 8.0 Hz), 7.06 (t, 1H, J= 7.5 Hz), 6.36 (s, 1H), 5.62 (d, 1H, J= 7.7
Hz), 4.41-4.31 (m, 2H), 1.36 (t, 3H, J= 7.1 Hz). BCNMR (75 MHz, CDCl;): 169.6, 168.5, 166.8,
140.5, 140.1, 132.5, 132.4, 131.7, 130.4, 129.9, 129.8, 124.5, 124.3, 123.9, 121.1, 85.8, 69.9, 63.0,



14.0. HRMS (ESI) caled for Ci9H;(N,O4 + H*: 337.11828, found 337.11820. Enantiomeric
excesses were determined after hydrolysis.

10. Characterization of the phtalides
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Ethyl 1-(1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3a. Yield after 2
steps: 86%. Mp.: 217°C (decomp.); [a]p'*: + 121.9 (¢ 0.12, CHCI3). '"HNMR (300 MHz, CDCls):
7.99 (d, 1H, J=7.56 Hz), 7.88-7.68 (m, 4H), 7.45 (t, 1H, J=7.81 Hz), 7.25 (t, 1H, J=7.38 Hz), 6.46
(bs, 1H, NH), 6.37 (s, 1H), 5.79 (d, 1H, J= 7.62 Hz), 4.37-4.31 (m, 2H), 1.34 (t, 3H, J= 7.14 Hz).
BCNMR (75 MHz, CDCls): 169.3, 169.0, 168.0, 143.2, 140.2, 133.8, 132.9, 131.8, 130.7, 130.2,
126.8, 126.0, 124.7. 123.3, 121.7, 83.2, 69.0, 63.4, 13.9. HRMS (ESI): m/z calcd for C;oH;5NOs +
H* 338.10231, found: 338.10240. Anal. Calcd for C;oH;sNOs. C 67.65, H 4.48, N 4.15. Found: C
67.41, H 4.32, N 4.11.Chiral HPLC: TA-3 column, hexane-iPrOH (70:3), flow: 0.6 mL/min, t: 24.9

min and 31.7 min.

Ethyl 1-(6-fluoro-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3b.
Yield after 2 steps: 90%. Mp.: 173°C (decomp.); [a]p?® : + 149.1 (¢ 0.1, CHCIs).. 'THNMR (300
MHz, CDCl;): 7.97 (d, 1H, J=10.0 Hz ), 7.80 (q, 2H, J= 7.5 Hz ), 7.69 (t, 1H, J= 7.5 Hz), 7.51 (d,
1H, J= 6.9 Hz), 6.99-6.93 (m, 1H), 6.52 (bs, 1H, NH), 6.35 (s, 1H), 5.74 (dd, 1H, J= 3.0 Hz, 8.1
Hz), 4.38-4.33 (m, 2H), 1.35 (t, 3H, J= 7.2 Hz). 3CNMR (75 MHz, CDCl;): 169.5, 168.1, 168.0,
163.2 (J; C-F = 250 Hz), 140.3, 138.9, 133.3, 131.9, 131.2, 129.4 (J; C-F =9 Hz), 125.1, 123.8 (J;
C-F=9 Hz), 123.5, 122.0 (J, C-F = 23 Hz), 112.8 (J, C-F = 23 Hz), 83.4, 69.1, 63.8, 14.2. HRMS
(ESI): m/z caled for CoH14,FNOs + H*: 356.09288, found: 356.09281. Chiral HPLC: TA-3 column,



hexane-iPrOH (70:30), flow: 0.6 mL/min, t: 30.1 min and 34.4 min. Anal. calcd for C;9H;4,FNOs: C
64.23, H3.87, N 3.94. Found: C64.31, H 3.62, N 3.71.

Ethyl 1-(6-chloro-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3¢
Yield after 2 steps: 93%. 224°C (decomp.); [a]p?® : + 128.3 (¢ 0.43, CHCI;).. 'HNMR (300 MHz,
CDCly): 7.97 (d, 1H, J=8.76 Hz), 7.85-7.83 (m, 3H), 7.77-7.72 (m, 1H), 7.19 (d, 1H, J= 8.76 Hz),
6.36 (bs, 1H, NH), 6.32 (s, 1H), 5.68 (d, 1H, J= 8.04 Hz), 4.38-4.33 (m, 2H), 1.35 (t, 3H, J=7.17
Hz). BCNMR (60 MHz, CDCl3): 169.6, 168.1, 167.8, 141.6, 140.3, 136.9, 134.5, 133.4, 131.9,
131.2, 129.0, 126.3, 125.2, 123.6, 123.2, 83.4, 69.1, 63.8, 14.3. HRMS (ESI): m/z calcd for
C19H4CINOs + H*: 372.06333, found: 372.06345. Chiral HPLC: AD column, hexane-iPrOH (8:2),
flow: 0.6 mL/min, t: 38.7 min and 45.4 min. Anal. calcd for C;oH;4CINOs: C 61.38, H 3.80, N 3.77.
Found: C61.31, H 3.62, N 3.61

Ethyl 1-(6-bromo-1,3-dihydo-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3d.
Yield after 2 steps: 86%. Mp: 193-194°C; [a]p'* : + 107.8 (¢ 0.5, CHCI;) 'HNMR (300 MHz,
CDCly): 7.97 (t, 1H, J= 7.65 Hz), 7.79-7.85 (m, 3H), 7.69-7.77 (m, 1H), 7.35 (dd, 1H, J=1.74 Hz,
8.18 Hz), 6.43 (bs, 1H, NH), 6.33 (s, 1H), 5.63 (d, 1H, J= 8.19 Hz), 4.38-4.31 (m, 2H), 1.35 (t, 3H,
J=17.25 Hz). BCNMR (60 MHz, CDCly): 169.6, 168.1, 167.7, 142.1, 140.3, 137.2, 133.4, 131.9,
131.2, 129.3, 129.2, 125.2, 124.7, 123.6, 123.4, 83.5, 69.1, 63.8, 14.3. HRMS (ESI): m/z calcd for
Ci19H14BrNOs+ H': 416.01281, found 416.01277. Anal. calcd for C;oH;4BrNOs: C 54.83, H 3.39, N
3.37. Found: C54.71, H 3.32, N 3.51. Chiral HPLC: IA-3 column, hexane-iPrOH (70:30), flow: 0.6

mL/min, t: 21.7 min and 24.7 min.



Ethyl 1-(6-iodo-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3e. Yield
after 2 steps: 90%. Mp: 211-213°C; [a]p'®: + 81.4 (¢ 0.5, CHCl;).- 'HNMR (400 MHz, CDCls): 8.18
(s, 1H), 7.96 (d, 1H, J= 7.6 Hz), 7.84-7.76 (m, 2H), 7.70-7.68 (m, 1H), 7.53 (d, 1H, J= 8.1 Hz),
6.50 (bs, 1H, NH), 6.32 (s, 1H), 5.49 (d, 1H, J= 8.2 Hz), 4.39-4.30 (m, 2H), 1.34 (t, 3H, J= 7.1 Hz).
BCNMR (75 MHz, CDCls): 169.3, 167.8, 167.3, 142.6, 142.5, 139.9, 135.0, 133.1, 131.7, 130.9,
128.9, 124.9, 123.3, 123.2, 95.6, 83.3, 68.7, 63.6, 13.9. HRMS (ESI): m/z calcd for C9H4INOs+
H*: 463.99894, found: 463.99874. Chiral HPLC: TA-3 column, hexane-iPrOH (70:30), flow: 0.6
mL/min, t: 16.9 min and 20.0 min. Anal. calcd for C;oH4INOs: C 49.26, H 3.05, N 3.02. Found: C
49.41, H 3.22, N 3.35.

Ethyl 1-(6-methoxy-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3f.
Yield after 2 steps: 93%. Mp.: 131-133°C; [a]p?’: + 77.2 (¢ 0.4, CHCIl;3).. 'THNMR (300 MHz,
CDCl): 7.76 (d, 1H, J= 6.3 Hz ), 7.65-7.70 (m, 2H), 7.68-7.65 (m,1H), 7.28 (s, 1H), 6.78 (dd, 1H,
J= 2.4 Hz, 8.4 Hz), 6.38 (bs, 1H, NH), 6.31 (s, 1H), 5.63 (d, 1H, J= 8.7 Hz), 4.40-4.29 (m, 2H),
3.78 (s, 3H), 1.35 (t, 3H, J= 6.9 Hz). 3CNMR (60 MHz, CDCl;): 169.3, 169.0, 168.0, 161.2, 140.2,
135.3, 132.8, 132.0, 131.8, 130.7, 128.5, 128.3, 124.7, 123.3, 107.9, 83.1, 68.9, 63.4, 55.6, 13.9.
HRMS (ESI): m/z caled Cy,)H;7NOg + H™: 368.11286, found: 368.11282. Anal. calcd for
Cy0H17NOg: C 65.39, H 4.66, N 3.81. Found: C 65.31, H 4.52, N 3.75.Chiral HPLC: IA-3 column,
hexane-iPrOH (70:30), flow: 0.6 mL/min, t: 25.6 min and 31.2 min.
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Ethyl 1-(6-nitro-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate  3g.
Yield after 2 steps: 80%. Mp.: 198°C (decomp.); [a]p?’: + 64.4 (c 0.9, CHCI;).. '"HNMR (300 MHz,
CDCly): 8.69 (s, 1H), 8.12 (dd, 1H, J= 1.8, 8.4 Hz ), 8.01 (d, 1H, J= 7.6 Hz ), 7.87-7.82 (m, 2H),
7.76-7.72 (m, 1H), 6.49 (s, 1H), 6.40 (bs, 1H, NH), 5.93 (d, 1H, J= 8.1 Hz), 4.43-4.33 (m, 2H), 1.37
(t, 3H, J= 7.1 Hz). BCNMR (60 MHz, CDCls): 169.4, 167.5, 166.5, 149.5, 148.5, 139.6, 133.3,
132.3, 131.7, 131.2, 129.2, 128.8, 125.1, 124.0, 123.6, 123.3, 123.1, 121.4, 83.4, 68.9, 63.8, 14.0.
HRMS (ESI): m/z caled for Ci9H4N,O; + H™: 383.08738, found 383.08731. Chiral HPLC: AD
column, hexane-iPrOH (70:30), flow: 0.8 mL/min, t: 25.9 min and 36.3 min. Anal. calcd for
Ci9H14N,07: C59.69, H 3.69, N 7.33. Found: C 59.35, H 3.52, N 7.45.

Ethyl 1-(6-phenyl-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3h.
Yield after 2 steps: 85%. Mp.: 195-196°C; [a]p?° : + 169.4 (¢ 0.43, CHCl;).. '"HNMR (400 MHz,
CDCl): 8.04 (t, 2H, J= 9.0 Hz), 7.84 (q, 2H, J= 9.0 Hz), 7.73 (t, 1H, J= 6.0 Hz), 7.51-7.44 (m,
6H), 6.49 (s, 1H), 6.48 (s, 1H), 5.84 (d, 1H, J= 8.0 Hz), 4.43-4.33 (m, 2H), 1.38 (t, 3H, J= 7.5 Hz).
BCNMR (75 MHz, CDCl3): 169.6, 169.2, 168.3, 143.9 142.1, 140.1, 138.9, 133.2, 132.0, 131.0,
129.2, 128.5, 127.8, 127.4, 125.1, 124.4, 123.7, 122.3, 83.5, 69.3, 63.7, 14.2. HRMS (ESI): m/z
calcd for CysH 9NOs + H': 414.13367, found 414.13358. Anal. calcd for C,sHoNOs: C 72.63, H
4.63, N 3.39. Found: C 72.55, H 4.52, N 3.67. Chiral HPLC: IA-3 column, hexane-iPrOH (7:3),
flow: 0.6 mL/min, t: 29.7 min and 49.6 min.
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Ethyl 1-(6-(3,4 dimethoxy)phenyl-1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-
carboxylate 3i. Yield after 2 steps: 80% as a waxy solid; [a]p?° : + 48.4 (¢ 057, CHCI3).- ). 'HNMR
(400 MHz, CDCls): 7.89 (t, 2H, J= 8.0 Hz), 7.87-7.84 (m, 3H), 7.81 (t, 1H, J= 8.0 Hz), 7.72 (t, 1H,
J=8.0 Hz), 7.64 (d, 1H, J= 8.0 Hz), 7.52-7.48 (m, 2H), 7.44-7.40 (m, 2H), 7.33 (d, 1H, J=8.0 Hz ),
6.43 (s, 2H), 5.92 (d, 1H, J= 8.0 Hz), 4.44-4.34 (m, 2H), 1.38 (t, 3H, J= 8.0 Hz). *C-NMR (100
MHz): 170.7, 170.2, 169.4, 144.5, 143.4, 141.6, 138.8, 137.2, 134.9, 134.3, 133.1, 132.2, 132.1,
131.3, 129.8, 129.7, 128.6, 128.5, 127.8, 127.3, 126.5, 126.3, 126.2, 124.7, 123.0, 84.6, 70.3, 64.8,
15.3. HRMS (ESI): m/z calcd for C,5HNOs + H™: 464.14925, found 464.14933 Anal. calcd for
CyoHNOs: C75.15, H4.57, N 3.02. Found: C 75.38, H 4.49, N 3.27. Chiral HPLC: IA-3 column,
hexane-iPrOH (8:2), flow: 0.8 mL/min, t: 30.0 min and 33.7 min.

Ethyl 5-bromo-1-(1,3-dihydro-1-oxoisobenzofuran-3-yl)-3-oxoisoindoline-1-carboxylate 3j.
Yield after 2 steps: 81%. Mp.: 250°C (dec.) [a]p?° : + 168.0 (¢ 0.25, CHCl;).. 'THNMR (300 MHz,
CDCly): 7.91-7.86 (m, 4), 7.50 (t, 1H, J= 7.5 Hz), 7.36 (t, 1H, J= 6.0 Hz), 6.46 (bs, 1H, NH), 6.34
(s, 1H), 5.97 (d, 1H, J= 9.0 Hz), 4.44-4.28 (m, 2H), 1.36 (t, 3H, J= 7.5 Hz). 3.CNMR (75 MHz,
CDCl): 169.1, 168.0, 167.8, 143.2, 139.1, 136.2, 134.3, 134.0, 130.6, 128.2, 127.0, 126.5, 125.4,
125.2, 121.9, 83.1, 69.2, 63.9, 14.2. HRMS (ESI): m/z calcd for C;oH4BrNOs + H": 416.01281,
found 416.01287. Chiral HPLC: TA-3 column, hexane-iPrOH (7:3), flow: 0.6 mL/min, t: 28.5 min
and 31.6 min. Anal. calcd for C;oH4BrNOs: C 54.83, H 3.39, N 3.37. Found: C 54.79, H 3.32, N
3.49.
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Ab initio calculations

A conformational search has been performed at the MMFF level using Spartan 04 for 3-SR and 3-
SS. The 18 conformers lying in a window of 5 kcal mol!' have then been optimized at the
B3LYP/6-31G* level using Gaussian 09. Single point B3LYP/6-31+G** calculations have then
been performed on the optimized structures to calculate energies and nuclear shieldings. Relative

energies are gathered in Table S1.

Table S1. Relative B3LYP/6-
31+G**//B3LYP/6-31G* energies in kcal mol-!

Conf.# 3-SR 3-SS
1 0.000 0.558
2 0.363 1.248
3 0.625 1.412
4 0.741 1.515
5 1.089 1.861
6 1.171 2.120
7 2.378 2.356
8 2.714 2.366
9 2.881 2.512
10 3.244 2.649
11 3.264 3.060
12 3.484 3.066
13 3.921 3.101
14 4.051 3.923
15 4.206 4.081
16 4.209 4.211
17 4.834 4.606
18 5.254 4.892

For every proton H; the isotropic nuclear shielding o; has been converted in the corresponding

chemical shift o; by the relation

6l: B )

where the constants 4=31.643 ppm and B=1.0591 are reported in ref. 9 of the paper, and take into

account the effect of the solvent.

In Table S2 we report the chemical shifts computed for the two diastereomers either Boltzmann-
averaged on the 18 conformers, or obtained from the single lowest energy conformer. The close
values computed for the methyl and methylene protons have been averaged. For each calculation,
the chemical shifts assignable to experimental doublets and triplets have been sorted to get the best

agreement.
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Table S2. Comparison of calculated and experimental chemical
shifts. Calculations are either the Boltzmann-averages over the 18
low energy conformers, or the values obtained for the lowest
energy conformer. The standard deviation s of the differences
between experimental and computed values is also reported. In case
of incomplete experimental information, the proton selected to
match the experimental values is indicated in square brackets
(proton numbers are as in Scheme 1). All entries in ppm.

18 conf.s 1 conf.

H 3-SR 3-SS 3-SR 3-SS Exp.
CH; 1.35 1.21 1.35 1.15 1.34
CH,O 4.24 4.14 4.14 4.00 4.34
d 6.03[4] 7.39[4]|593[4] 7.40[4]|5.79
CH phtalide | 6.26 6.32 6.26 6.46 6.37
NH 5.59 491 5.60 4.74 6.46
T 7.15[3] 7.49([7]|7.09[3] 7.52([7]]|7.25
t 7.34[2] 7.52[2]|7.34[2] 7.58[6]|7.45
t 7.55[7] 7.55[6]|7.55[7] 7.59[2]|7.67
t 7.70[6] 7.57[3]|7.71[6] 7.59([3]|7.83
d 7.68[5] 7.73[5]|7.66[8] 7.76[5] | 7.83
d 7.74 8] 7.75[8]|7.70[1] 7.79[8] | 7.83
d 7.97[1]1 7.76[1]|8.00[5] 7.81[1]|7.99
s 0.28 0.66 0.26 0.69 -

Figure S1
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Jmol

Figure S2. Model of the lowest energy conformer of 3-SS.
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37.564 | 198228 1.83 3149 1.61
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oo soo 1000 1500 2000 2500 3000 3500 4000
Minutes
RT Area Height %
0,
min) |(v'sec) | PN (v) |Height
1]28.503| 213351 3.32| 4713 549
2| 31.601) 6207116 | 96.68| 81168 94.51
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000 500 1000 1500 2000 2500 3000 3500 4000 4500
Minutes
RT Area Height %
min) |(vesec) [ %A= (v} |Height
1]28.245| 530541| 47.72| 12881 | 54.76
2| 30.009 37054 3.33 897 3.81
332576 | 544102| 4894 9745| 4143




