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General methods

'H, 1%c and™F NMR spectra were recorded arBruker AVANCE Il 300 spectrometer
(300.13 MHz, 75. 47 MHz and 2&@DMSOd MH z | res
15N HMBC NMR spectra were recorded @nBruker AVANCE Il 400 spectrometer
(400.13 MHz and 40.56 Hz, respectively). Chemical shifts were reported in parts per
million (ppm), and the residual solvent peak was used as an internal refékencé: a3D C |
U= 7.26 ppm, DMS@s U = 2.50 ppm)EC  ( 43D €77.16 ppm, DMS@, Ui = 39.52

ppm). Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), g (quartet),
dd (doublet of doublets), dt (doublet of triplets), td (triplet of doublets), m (multiplet).

High resolution mass spectra (HNWRS) were measured on a BrukeraXis instrument
using electrospray ionization (ESI). Theeasurements were performed in pusitive

ion mode (interdice capillary voltagé 4500 V) at anass range fronm/z 50 tonvz 3000

Da and external calibration with Ektrospray Calibrant Solution (Fluka). A syringe
injection was used for all acetonitrile solutions (flow rate 3 pL/min). Nitrogen was
applied as a digg gas and thanterface temperature was set at 180 FT-IR spectra

were recorded on a Bruker ALPHA HR spectrometer.

Materials

Column chromatography was performed using silica gel (0@&00 mm, 60 A, Acros).
Dichloromethane (DCM) and hexaneere distilled over KCOs. Acetonitrile (MeCN)

and ethyl acetate (EtOAc) were distilled ove©OR Toluene (PhM) was distilled over
sodium metal. Methanol (MeOH) was distilled over magnesium turnings. Glacial acetic
acid (AcOH) and N,N-dimethyformamide (DMF) were used as receivdtom
commercial sources.

Vinylarenes 1lai k, N-hydroxyphthalimide (2a, NHPI), N-hydroxysuccinimide (2b,
NHSI), (diacetoxyiodo)benzene (Phl(OA)) 2-iodobenzoic acid, Oxone,tert-
butylhydroperoxide (70% aqueous solution) (TBHP), sodium iodide dihydrate
(Nal-2H,0), tetrabutylammonium iodide (TBAI), ammonium peroxydisulfate
((NH4)2S,0g), 2,3dichloro-5,6-dicyanal,4-benzoquinone (DDQ), m-
chloroperoxybenzoic acid (v05%, balance-8hlorobenzoic acid and wateHCPBA),
sodium benzenesulfinate (Ph$@) and sodium azide (Ng\Nwere commercial reagents
(Acros, Sigma, Alfa Aesar). [Bis(trifluoexetoxy)iodolbenzene (Phli(OCOgH, 2-
iodoxybenzoic acid (IBX) and Dedglartin periodinane (DMP) were synthesized

according to the literatufd-3].



Experimental for Table 1

lodine (127 mg, 0.5 mmol) was added to a stirred mixture of stytand04 mg,1
mmol) andN-hydroxyphthalimide2a (163 mg, 1 mmol) in solvent (6 mL) ati2ZZb °u.
Then, oxidant (PhI(OAg) PhlI(OCOCKE),, IBX, DMP, Oxone, TBHP, (N.S;0Og or
DDQ, 84948 mg, 0.63 mmol) was added. At entry Bal-2H,O (186 mg, 1 mmol) was
employed instead ob.IIn entry 9 TBAI (369 mg, 1 mmol) was employed instead of |
In entry 16 in addition to Oxone-bdobenzoic acid (12 mg, 0.05 mmol) was addad.
entry 20 in addition to TBHABAI (16 mg, 0.05 mmol) was added. After stirring the
reaction mixture under air atmosphere &t2® Awu f 024 h, BCMn(BOnmL)wvas
added. The miture was washed with aqueous solution 0§$4@:%5H,0 (200 mg in 20
mL of water), saturated aqueous NaHClution (20 mL), then with water (20 mL),
dried over anhydrous MgS@nd filtered. DCMwas rotary evaporated atiZD5 A4 under
waterjet vacuum (2030 mmHg). ProducBaawas isolated by column chromatography
on silica gel using EtOAt DCM eluent (2.5% volume part of EtOAC).

2-(2-1odo-2-phenylethoxy)isoindolinel, 3-dione (3aa) White solid: 90% vyield (176 mg);

mp = 135136 °C.*H NMR (300.13 MHz, C[Tl5) : U -7-68 (M, 48 7.54 (d) =

7.4 Hz, 2H), 7.367.17 (m, 3H), 5.53 (dd); = 9.8 Hz,J, = 5.7 Hz, 1H), 5.091.88 (m,

1H), 4.71 (ddJ; = 10.7 Hz,J,= 5.7 Hz, 1H)®4 NMR (75.47MHz,CDG)) : U = 16 3.
139.8, 134.7, 128.9, 128.7, 128.6, 127.93.12 81.4, 25.2°N NMR (40.56 MHz,

CDChk) : -163.6: IR (KBr)n(cm™): = 1731, 1720, 1465, 1192, 1138, 1127, 1114,

1081, 1020, 988, 875, 716, 696, 519. Anal. Calcd fgHGINO3: C, 48.88; H, 3.08; N,

3.56. Found: C, 48.73; H, 2.95; N, 3.56.

General procedure for synthesis of compounds 3a&a, 3abi db, 3fb, 3hb and 3kb
(experimental for Figure 1)

lodine (64 mg, 0.25 mmol) was added to a stirred mixturenylarenelai k (52-97 mg,
0.50 mmol) andN-hydroxyimide2ab (58-82 mg, 0.50 mmol) in DCM (3 mLat 20 25

°¢. Then, PhI(OAg) (97 mg, 0.30 mmol) was addeth the additional experiments
compounds3caand3gawere prepared using IBX (140 mg, 0.50 mmol) or DMP (64 mg,
0.15 mmol) instead of PhI(OAg)After stirring for 10 min under air atmosphere atZD
Au D @MmL)was added and the mixture was washed with aqueous solution of
NaS;03-5H,0 (200 mg in 20 mL of water), saturated aqueous Nap&sution (20
mL), then with water (20 mL), dried over anhydrous Mg3@d filtered. DCMwas
rotary evaporated at P@5 ¢ u n d e-fet vacaum €2D030 mmHg). Product8aa ka,



3abi db, 3fb, 3hband3kb were isolated by column chromatography on silica gel using
with EtOAci DCM eluent (with the volume part of EtOAc gradually increased from 0%

to 2.5%).

lodo-oxyimides 3aa ka, 3abidb, 3fb, 3hb and 3kb were stored in the freezer and
handled with minimal heat due to their potential instability at elevated temperature, which
was indicated by the darkening both pure powders and solutions when standing at room

temperature for evenfaw hours.

2-(2-1odo-2-(p-tolyl)ethoxy)isoindolinel,3-dione (mixture of regioisomers 4:1) (3ba)

White solid: 81% yield (176 mg); mp = 1386 °C."H NMR (300.13 MHz, CDG)) : U =
7.847.66 (m, 4H), 7.477.35 (m, 2H), 7.17 (d) = 7.8 Hz, 0.4H), 7.09 (d] = 7.9 Hz,

1.6H), 5.565.45 (m, 1H), 4.92.87 (m, 0.8H), 4.67 (dd; = 10.7 Hz,J,= 5.6 Hz, 0.8H),

3.73 (dd,J;= 10.4 Hz,J,= 6.2 Hz, 0.2H), 3.57 (dd; = 10.4 Hz,J,= 8.0 Hz, 0.2H), 2.33

(s, 0.6H), 2.25 (s, 2.4H}’s NMR (7547 MHz,CDCJ) : &4 = 163.3, 138. 7,
129.7, 128.7, 127.6, 123.7, 81.3, 25.6, 21’4.NMR (40.56 MHz, CDGJ) : -163.E

IR (KBr) n(cm™): 1786, 1726, 1375, 1359, 1187, 1129, 111T®11 978, 877, 699. Anal.

Calcd for G/H14INOs: C, 50.14; H, 3.47; N, 3.44. Found: C, 50.15; H, 3.48; N, 3.43.

2-(2-(4-Chlorophenyl)-2-iodoethoxy)isoindolinel,3-dione (3ca) White solid: 91% yield

(194 mg); mp = 137138 °C."H NMR (300.13 MHz, CDG) : = 7iB7%7.70 (m, 4H), 7.50

(d, J = 8.5 Hz, 2H), 7.30 (dJ = 8.4 Hz, 2H), 5.50 (dd}, = 10.2 Hz,J, = 5.3 Hz, 1H),

4.97-4.86 (m, 1H), 4.67 (ddJ, = 10.7 Hz,J, = 5.3 Hz, 1H)."*%¢ NMR (75.47 MHz,

CDCly) : ua = 163. 3, 138. 5, 1 R3.7, 81,2, 23.2°M NMR 129. 3
(40.56 MHz, CDCJ) : -163.7% IR (KBr)n(cmY): 1787, 1727, 1492, 1469, 1392, 1374,

1360, 1188, 1133, 1081, 1014, 977, 933, 877, 836, 787, 726, 698. Anal. Calcd for
C16H11ClINO3: C, 44.94; H, 2.59; N, 3.28. Found: C, 44.91255; N, 3.22.

2-(2-(4-Fluorophenyl)2-iodoethoxy)isoindolinel,3-dione (3da). White solid: 77%
yield (158 mg); mp = 15354 °C.'"H NMR (300.13 MHz, CDGQ) : U -7=68 (M, 8 7
4H), 7.53 (ddJ, = 8.6 Hz,J, = 5.3 Hz, 2H), 7.00 (t) = 8.6 Hz, 2H), 5.50 @, J, = 10.1

Hz, J, = 5.4 Hz, 1H), 4.88m, 1H), 4.66 (ddJ; = 10.7 Hz,J, = 5.4 Hz, 1H).”a NMR
(75.47 MHz, CDCJ) : 0 = 16 3= 2348.6 Azp 235.8 (dJ(=8.4 Hz), 134.8,
129.8 (d,J = 8.4 Hz), 128.8, 123.7, 115.9 (@@= 21.8 Hz), 81.5, 24.2°F NMR (282.40
MHz, CDCk) : -ii12.5(1F). IR (KBr)n(cm?): 1732, 1720, 1509, 1464, 1236, 1138,



1125, 986, 875, 837, 696. Anal. Calcd forglTiiFINOs: C, 46.74; H, 2.70; N, 3.41.
Found: C, 46.51; H, 2.71; N, 3.29.

2-(2-1odo-2-(m-tolyl)ethoxy)isoinddine-1,3-dione (3ea) White solid: 85% vyield (173

mg); mp = 123124 °C.*"H NMR (300.13 MHz, CDG)) : U -7#67 (. 4B)27.34.27

(m, 2H), 7.267.13 (m, 1H), 6.98 (d] = 7.4 Hz, 1H), 5.48 (dd), = 9.7 Hz,J, = 5.7 Hz,

1H), 4.974.88 (m, 1H), 4.67 (ddl, = 10.7 Hz,J, = 5.7 Hz, 1H), 2.30 (s, 3H}*s NMR

(7547 MHz,CD®) : 4 = 163.2, 139.7, 138. 6, 134. 7,
123.6, 81.3, 25.5, 21.45. IR (KBmIcm'l): 1722, 1467, 1361, 1188, 1124, 983, 874, 789,

719, 699, 518. Anal. Calcfor G7H14INO3: C, 50.14; H, 3.47; N, 3.44. Found: C, 50.21;

H, 3.31; N 3.31.

2-(2-(3-Bromophenyl}2-iodoethoxy)isoindolinel,3-dione (3fa) White solid: 79% vyield

(186 mg); mp = 13435 °C."H NMR (300.13 MHz, CDG) : a -7=70 (i, 4844
7.697.64 (m, 1H), 7.507.44 (m, 1H), 7.3§.29 (m, 1H), 7.2Z.14 (m, 1H), 5.42 (dd};

= 5.4 Hz,J,= 10.1 Hz, 1H), 4.93.84 (m, 1H), 4.65 (dd}; = 10.8 Hz,J; = 5.4 Hz, 1H).

34 NMR (75.47 MHz, CDG)J) : a = 163. 2, 142. 1, 134. 8,
126.7,123.8, 122.7, 81.2, 23.2. IR (KBn(cm™): 1720, 1464, 1369, 1189, 1134, 1123,
1080, 1069, 873, 787, 697, 519. Anal. Calcd fesHzBrINO3: C, 40.71; H, 2.35; N,

2.97. Found: C, 40.92; H, 2.32; N 2.95.

2-(2-1odo-2-(o-tolyl)ethoxy)isoindolinel,3-dione @ga). White solid: 87% vyield (177

mg); mp = 112113 °C."H NMR (300.13 MHz, CDQ) : U -7:69 (i, 4B1)27.59 (d]

= 7.5 Hz, 1H), 7.297.09 (m, 3H), 5.69 (dd}; = 9.7 Hz,J, = 5.9 Hz, 1H), 5.16.02 (m,

1H), 4.75 (dd,J; = 10.6 Hz,J, = 5.9 Hz, 1H), 2.40 (s, 3H)*s NMR (75.47 MHz,

CDCk) : U = 163.2, 137.%8128563186.83126.11 R3.7, 30,4, 131 .
22.4,19.3. IR (KBrn(cm™): 1791, 1720, 1542, 1465, 1190, 1128, 1019, 984, 875, 722,

697, 518 HRMS (ESI) Calcd for H14NO3[M + NH,]" = 425.0357, Found 425.0352.

2-(2-1odo-2-(perfluorophenyl)ethoxy)isoindolinel,3-dione (3ha) White solid: 63%

yield (152 mg); mp = 14041 °C.'"H NMR (300.13 MHz, CDGQ) : U -7=71 (™, 8 9
4H), 5.65 (dd); = 11.0 Hz,J; = 5.8 Hz, 2H), 5.02.90 ¢, J = 11.0 Hz,1H), 4.70 (dd,);
= 11.0 Hz,J, = 5.8 Hz, 1H).**% NMR (7547 MHz, CDG)) : & = 163.3, 135

123.9, 114.1 (td); = 14.8 Hz,J, = 4.6 Hz), 79.8 (] = 39 Hz), 6.4.%F NMR (282.40
MHz, CDCk) : -1#0.1=(bs, 2F)153.1 (t,J = 20.9 Hz, 1F}161.2 (td,J; = 21.4 Hz,J,



= 6.9 Hz, 2F). IR (KBrn(cm): 1735, 1723, 1525, 1505, 1468, 1192, 1145, 1126, 1040,
1019, 994, 970, 909, 877, 697. Anal. Calcd fsHGFsINOs: C, 39.78; H, 1.46; N, 2.90.
Found: C, 39.64; H, 1.32; N, 2.83.

2-((1-1odo-1-phenylpropan2-yl)oxy)isoindoline1,3-dione (mixture of diastereomers
1:1) (3ia). White solid: 51% yield (103 mg); mp = 1489 °C."H NMR (300.13 MHz,
CDCl) : U -766 (M, 4HR 7.64r.48 (m, 2H), 7.377.11 (m, 3H), 5.42 (d) = 7.5

Hz, 0.5H), 5.32 (dJ = 6.8 Hz, 0.5H), 4.841.68 (m, 1H), 1.69 (d] = 6.1 Hz, 1.5H), 1.32

(d,J = 6.3 Hz, 1.5H) NMR (7547 MHz, CDGJ)) : U4 = 164.1, 163.

134.8, 134.6]129.13, 129.07, 128.9, 128.74, 128.67, 128.6, 128.50, 128.3, 123.8, 123.6,
87.4, 85.5, 34.3, 32.2, 19.4, 16.8. IR (KB(Ecm™): 1721, 1376, 1189, 1125, 974, 875,
698.HRMS (ESI) Calcd for ¢H14INO3z[M + NH,4]* = 425.0357, Found 425.0348.

2-(2-1odo-1,2-diphenylethoxy)isoindolinel,3-dione (mixture of diastereomers &:1)
(3ja). White solid: 83% yield (195 mg); mp = 18465 °C.'H NMR (300.13 MHz,
CDCl) : U -753 (, 6HB 7.477.22 (m, 6H), 7.27.07 (m, 2H), 6.23 (dJ = 10.2
Hz, 0.65H), 5.89 (dJ = 9.5 Hz, 0.35 H), 5.64 (dl = 10.2 Hz, 0.65H), 5.49 (d,= 9.5
Hz, 0.35H)."%a NMR (75.47 MHz, CDG) : & = 163.4, 163. 1,

134.53 134.35, 134.0, 130.0, 129.4, 129.1, 128.8, 128.71, 128.66, 128.60, 128.55, 128.5,

128.33, 128.29, 128.2, 128.18, 123.5, 123.3, 91.1, 89.8, 31.8, 30.75. IRr((}éBf}):
2361, 2343, 1731, 1372, 1188, 1132, 973, 875, 696. Anal. Calcd>fbrsMO3: C,
56.31; H, 3.44; N, 2.98. Found: C, 55.97; H, 3.40; N, 2.95.

2-((1-1odo-2,3-dihydro-1H-inden-2-yl)oxy)isoindoline1,3-dione (3ka) White solid:

79% vyield (160 mg)mp = 119120 °C (dec)'H NMR (300.13 MHz, CDG) : & -= 7.

7.76 (m, 4H), 7.52.45 (m, 1H), 7.3%7.25 (m, 3H), 5.95 (m, 1H), 5.36 (dk = 5.6 Hz,

J, = 1.4 Hz, 1H), 3.55 (dd}; = 17.6 Hz,J, = 5.6 Hz, 1H), 3.33 (d] = 17.6 Hz, 1H)

NMR (75.47 MHz, CDG) : U = 164. 1, 143289 12813195.% ,
125.2, 123.9, 96.2, 36.0, 295N NMR (40.56 MHz, CDGJ)) : -1163.% IR (KBr)
n(cm?): 1791, 1736, 1463, 1369, 1357, 1186, 1122, 1003, 979, 878, 705. Anal. Calcd for
Ci17H12INO3: C, 50.39; H, 2.99; N, 3.46. Found: C, 50.40; H, 2.973 M3.

1-(2-odo-2-phenylethoxy)pyrrolidine2,5-dione (3ab) White solid: 67% vyield (116 mg);

mp = 118119 °C.'H NMR (300.13 MHz, CDG) : U -7=4 (i, 2510 7.36.22 (m,
3H), 5.43 (ddJ, = 103 Hz, J,= 5.2 Hz, 1H)4.91 @d, J; = 106 Hz, J, = 10.3 Hz, 1H),

S7

8,

14(

91

134



4.56 (dd,J; = 106 Hz, J, = 5.2 Hz, 1H), 2.52.34 (m, 4H)."s NMR (75.47 MHz,

CDCl) : 4 = 170.8, 140.0, 129.0, ntn2'81722, 127.
1707, 1212, 1077, 943, 811, 698, 651. Anal. Calcd fgHGINO3: C, 41.76 H, 3.50; N,

4.06. Found: C, 41.73; H, 3.48; N, 4.06.

1-(2-lodo-2-(p-tolyl)ethoxy)pyrrolidine 2,5-dione (3bb) White solid: 39% yield (70 mg);

mp = 126127 °C (dec)’H NMR (300.13 MHz, CDG) : U =J=8.03Hz, 2H)d ,

7.13 (d,J = 8.0 Hz, 2H), 5.4%dd, J; = 103 Hz, J, = 5.3 Hz, 1H), 4.89dd, J; = 10.6 Hz,

J> = 10.3Hz, 1H), 4.54 (dd)J; = 106 Hz, J, = 5.3 Hz, 1H), 2.52.41 (m, 4H), 2.31 (s,

3H). ®%4 NMR (7547 MHz, CDG) : U = 170.8, 138.8, 137.0,
21.4. IR (KBr)n(cm): 1724, 1707, 1214, 1085, 997, 811, 657, 562. Anal. Calcd for
Ci13H14INO3: C, 43.47; H, 3.93; N, 3.90. Found: C, 43.55; H, 3.95; N, 3.88.

1-(2-(4-Chlorophenyl)2-iodoethoxy)pyrrolidine2,5-dione (3cb) White solid: 61% yield

(116 mg); mp = 11418 °C.'H NMR (300.13 MHz, CDG) : & =J=854Ha, ( d,
2H), 7.32 (dJ = 8.5 Hz, 2H), 5.42 (ddl; = 103 Hz, J, = 5.3 Hz, 1H), 4.84dd, J; = 10.6

Hz, J, = 10.3 Hz,1H), 4.54 (ddJ; = 106 Hz, J, = 5.3 Hz, 1H), 2.62.54 (m, 4H) %

NMR (75.47 MHz, CDGJ) : U = 170 ., 729.2, 123.867957, 25.8, 334. IR

(KBr) n(cm?): 1709, 1492, 1194, 1092, 1080, 996, 835, G48MS (ESI) Calcd for
C12H11ClINO3[M + Na]* = 401.9364, Found 401.9364.

1-(2-(4-Fluorophenyl)2-iodoethoxy)pyrrolidine2,5dione (3db) White solid: 63%
yield (114 mg); mp = 10806 °C.’"H NMR (300.13 MHz, CDG)) : U -745 (™, 5 2
2H), 7.076.97 (m, 2H), 5.43 (ddl; = 10.2 Hz,J, = 5.3 Hz, 1H), 4.82dd, J; = 10.6Hz,

Jo = 10.2 Hz,1H), 4.53 (dd,J); = 106 Hz, J; = 5.3 Hz, 1H), 2.62.52 (m, 4H)%4 NMR
(75.47 MHz,CDC)) : 0 = 17 0=249.0Hr)685.8 &, J £ 34,Hz), 129.7 (d,
J=8.4 Hz), 116.0 (dJ = 21.9 Hz), 79.9, 25.45, 23.8F NMR (282.40 MHz, CDG) : U
= -112.2 (1F). IR (KBr)n(cm™): 1726, 1707, 1601, 1509, 1208, 1082, 840, 812, 652.
Anal. Calcd for GoH1:FINOs: C, 39.69; H, 3.05; N, 86. Found: C, 39.70; H, 3.03; N,
3.86.

1-(2-(3-Bromophenyl}2-iodoethoxy)pyrrolidine2,5-dione (3fb) White solid: 34% yield
(72 mg); mp = 184185 °C.'"H NMR (300.13 MHz, DMS@d) : U =J=7.7HH (t ,
1H), 7.5%7.51 (m, 1H), 7.49.44 (m, 1H), 7.30t(J= 7.8 Hz, 1H), 5.54 (ddl, = 9.8 Hz,
J,=5.7 Hz, 1H), 4.72 (ddl; = 11.0 Hz,J, = 9.8 Hz, 1H), 4.48 (dd}; = 11.0 Hz J, = 5.7



Hz, 1H), 2.592.53 (m, 4H) NMR (75.47 MHz, DMSQdg) : U = 171. 7, 143
130.7, 130.4, 127.1, 121.4, 78.6,£524.5. IR (KBr)n(cm): 1725, 1707, 1211, 1202,

1083, 809, 789, 693, 670, 660. Anal. Calcd fesHzBrINOs: C, 33.99; H, 2.61; N, 3.30.

Found: C, 34.02; H, 2.69; N, 3.26.

1-(2-lodo-2-(perfluorophenyl)ethoxy)pyrrolidine2,5-dione  (3hb) White solid: 606

yield (130 mg); mp = 13211 °C.’"H NMR (300.13 MHz, CDG) : & = Jb= 56 ( dd
10.7 Hz,J, = 5.8 Hz, 1H), 4.81 (t) = 10.7 Hz, 1H), 4.59 (ddl = 10.7 Hz,J, = 5.8 Hz,
1H), 2.762.64 (m, 4H).”4 NMR (75.47 MHz, CDCJ) : U = 1-746.2@n), 146. 5

144.5144.2 (m), 142.1142.4 (m), 140.7140.4 (m), 139.238.8 (m), 137.1136.8 (m)
113.9 (td,J; = 14.4 Hz,J, = 4.2 Hz), 78.8 () = 3.8 Hz), 25.4, 5.9°°F NMR (282.40
MHz, CDCkL) : -1¥0.2=(bs, 2F)%152.9 (t,J = 21.0 Hz, 1F)}161.2 (tdJ; = 21.0 Hz,J,

= 6.4 Hz, 2F). IR (KBrn(cm™): 1783, 1727, 1526, 1503365, 1195, 1138, 1123, 1073,
1062, 1040, 1000, 969, 930, 902, 815, 750, 704, 687, 665. Anal. CalcgftFEINO3;

C, 33.13; H, 1.62; N, 3.22. Found: C, 33.24; H, 1.61; N, 3.32.

1-((1-lodo-2,3-dihydro-1H-inden-2-yl)oxy)pyrrolidine-2,5dione  (3kb) White solid:

60% yield (107 mg); mp = 14748 °C (dec)!H NMR (300.13MHz,CDG) : U -= 7. 46
7.41 (m, 1H), 7.3Z.22 (m, 3H), 5.87 (m, 1H), 5.29 (d4 = 5.8 Hz,J, = 1.5 Hz, 1H),

3.50 (dd,J; = 17.5 Hz,J, = 5.8 Hz, 1H), 3.38.20 (m, 1H), 2.72.65 (m, 4H)%4 NMR

(75.47 MHz, CDQ)) a = 171.5, 142. 7, 513%4,360, 129. 2,
29.7, 25.5. IR (KBr)n(cm™): 1730, 1194, 1066, 996, 719, 648 Anal. Calcd for
Ci3H12INO3: C, 43.72; H, 3.39; N, 3.92. Found: C, 43.71; H, 3.21; N, 3.93.

Gram-scale synthesis of compound 3aa (experimental for Scheme 4)

lodine (1.27 g, 5 mwl) was added to a stirred mixture of styrdrae(1.04 g, 10 mmol)
andN-hydroxyphthalimidg2a, 1.63 g, 10 mmol) ifCH,Cl, (50 mL) at 202 5 Awu . Then,
Phl(OAc) (1.94 g, 6 mmol) was addedfter stirring the reaction mixture under air
atmosphere at 2@ 5 fdr 40 minutes the mixture was washed with aqueous solution of
NaS,05-5H,0 (300 mg in 50 mL of water), saturated aqueous Naki€@ution (50

mL), then with water (50 mL), dried over anhydrous Mg3@d filtered. DCMwas

rotary evaporated at P2 5 A ur waterjgtevacuum (2030 mmHg). Crude solid

product was washed with>x225 mL icecold hexane and then recrystallized from DCM

hexane mixture (50 mL, 1:1 v/v) ati3&b °C. Yield of3aai 3.1 g (79%), mp = 134.37



°C. Anal. Calcd for GgH1,INO3: C, 48.88 H, 3.08; N, 3.56. Found: C, 48.88; H, 3.05; N,
3.56.

Synthesis of compound 4a

To a stirred solution oBaa (197 mg, 0.5 mmol) irCH,Cl,/MeOH (1/1 v/v, 5.0 mL)

mCPBA (148 mg, 0.6 mmol) was added, and the reaction mixture was vigorously stirred

at 20254 f or 2 LCH,Gl; (20 h)ewas added antthe reaction mixture was

washed with aqueous solution of J8g03-5H,0 (200 mg in 20 mL of water), water (20

mL), dried over anhydrous MgS@Qhe solvent was rotary evaporated ai850 A4 wunder
waterjet vacuum (2030 nmHg). Compound4a was analytically pure and no further

purification was performed.

2-(2-Methoxy-2-phenylethoxy)isoindolin€l,3-dione (4a) White solid: 87% yield (129

mg); mp = 127128 °C."H NMR (300.13 MHz, CDG): ti = 7.90.7.69 (m, 4H), 7.44.29

(m, 5H), 4.71 (ddJ; = 2.6 Hz,J, = 8.8 Hz, 1H), 4.42 (dd}; = 8.8 Hz,J, = 11.5 Hz, 1H),

4.12 (ddJ, = 2.6 Hz,J, = 11.5 Hz, 1H), 3.25 (s, 3HYs NMR (75.47 MHz, CDG)) : U =
163.5, 137.5, 134.5, 129.2, 128.8, 128.6, 127.1, 123.6, 82.3, 81.2, 57.1. IR (&B1):

1785, 1731, 1464, 1451, 1376, 1186, 1138, 1083, 991, 764, 701. HRMS (ESI) Calcd for
C17H1sNO4 [M + NH4]" = 315.1339, Found 315.1352.

Synthesis of compound 4b

To a stirred solution of3aa (197 mg, 0.50 mmol) in DMF (3.0 mL) sodium
benzenesulfina (820 mg, 5.0 mmol) was added, and the reaction mixture was vigorously
stirred at 60 Aw for 6 h. Upon compl eti on
reaction mixture was extracted wiin EtOAc/hexane mixture (1:1 v/v) (210 mL),the

combined extracts &e washed with water (8 20 mL), dried over anhydrous Mg%0

the solvent was rotary evaporated ai 850 A4  u njdt@acuurw 28B& mmHg).
Compound4b was isolated by column chromatography on silica gel using EI2CM

eluent (5% volume part of EtOAC).

(1-Phenylethanel,2-diyldisulfonyl)dibenzene (4b)White solid: 69% vyield (134 mgQ);
mp = 179180 °C (lit. 179 °C)[4]. *H NMR (300.13 MHz, CDG)): Ui = 7.617.24 (m,
10H), 7.18 (tJ = 7.4 Hz, 1H), 7.04 () = 7.6 Hz, 2H), 6.91 (d] = 7.6 Hz, 2H), 4.62dd,
J1 = 11.8 Hz,J, = 2.3 Hz, 1H), 4.18 (dd}, = 14.4 Hz,J, = 2.3 Hz, 1H), 3.99 (dd};, =
14.4 Hz,J, = 11.8 Hz, 1H)*4 NMR (75.47 MHz, CDGJ): 139.2, 136.0, 134.3, 133.8,

S10



130.0, 129.4, 129.3, 129.25, 129.2, 128.05, 128.6, 128.0, 66.5, 53.9. IRN(KB):
1308, 1146, 1080, 750, 727, 696, 685, 538, 528. Anal. Calcd.§ph§S,04 C, 62.16;
H, 4.69. Found: C, 62.17; H, 4.7BRMS (ESI) Calcd for @H1s5,04 [M + Nal* =
409.0539, Found 409.0544.

Synthesis of compound 4c

To a stirred solution 08ab (173 mg, 0.50 mmol) in DMF (3.0 mL) Naj\N325 mg, 5.0

mmol) was added, and the reaction mixture was vigorously stired at20 Aw f or 12
Then water (20 mL) was added and reaction mixture was extracted with of EtOAc/hexane
mixture (1:1 v/v) (2x 10 mL), @mbined extracts were washed with watex (30 mL),

dried over anhydrous MgS@Qsolvent was rotary evaporated ai8%0 A4 unjeter wat
vacuum (2030 mmHg). Compoundc was analytically pure and no further purification

was performed.

1-(2-azido2-phenyléhoxy)pyrrolidine-2,5-dione (4c) White solid: 86% yield (142 mg);
mp = 106107 °C.*H NMR (300.13 MHz, CDG)): Ui = 7.427.29 (m, 5H), 4.95 (dd}; =
8.2 Hz,J, = 4.5 Hz, 1H), 4.38.19 (m, 2H), 2.68 (s, 4H)*%s NMR (75.47 MHz,
CDCh) : © = 17209.2,927.3,83564.2,,25.51IR (KBrjem™): 2118, 2092,
2077, 1722, 1709, 1320, 1253, 1234, 1214, 1085, 767, 709HEWAS (ESI) Calcd for
C12H12N4O3 [M + Na]* = 283.0802, Found 283.0792.

Procedure for the electrochemical studies

Cyclic voltammetry(CV) was implemented on an IP¥o computeassisted potentiostat
manufactured by Econix (scan rate error 1.0%; potential setting 0.25 mV). The
experiments were performed in a 10 mL fiveck glass conic electrochemical cell with a
water jacket for thernsiatting. CV curves were recorded using a Haleetrode scheme.
The working electrode was a disc glassybon electroded(= 1.7 mm). A platinum wire
served as an auxiliary electrode. A "MyCl electrode was used as the reference
electrode and was liekl to the solution by a bridge with a porous ceramic diaphragm
filled with background electrolyte. The tested solutions were thermostatted at B5+/

°C. In a typical case, 5 mL of solution was utilized. The compound concentration was 2
mmol-L'* (I, andPhI(OAc)) or 4 mmol-L'* (NHPI and styrene). The working electrode

was polished before recording each CV curve.
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'H NMR (300.13 MHz, CDCl,)

Br
2-(2-(3-bromophenyl)-2-iodoethoxy)isoindoline-1,3-dione 3fa

L9°L
cL’L
€L L

SI'L
LT°L
0T’L
9T'L
el
(45
veL
veL
Sv'L
8Y'L
cc.h/

VL'L
YL'L
SL'L
LL'L
LL'L
6L°L
08°L
08°L
I18°L
8L

Reot
®o1
Eco1
1670

H\S.v -

0.(

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

ppm

S29



N S oWV mnOown
S| - EROoY RS~ 00 00 O "
o) A -3 308G == -
e} < nenononaacaaaon — >~ > O on
— — — o e e e = — — o>~ > > [q\
I R A NN
13C NMR (75.47 MHz, CDCl;)
l o)
O.
N
(0]
Br
2-(2-(3-bromophenyl)-2-iodoethoxy)isoindoline-1,3-dione 3fa
! I
I
I
I T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm

S30



ov'c—

Ly
YLy /
SLY ~

Ly
€0°S
LO'S 7
ore/

)
]

or’.
clrL
vI'L
9T'L
LT°L
8I'L
61°L~,
9T'L “
8S°L
09°L V
IL'L -
cLL
€LL
SLL
LL'L
8L°L
8L°L
08°L

/o

'H NMR (300.13 MHz, CDCl;)

2-(2-iodo-2-(o-tolyl)ethoxy)isoindoline-1,3-dione 3ga

J

Fior

Fs60

Fe0 |

Fec

Eco1

Frev +

0.5

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
ppm

8.5

S31



— >~ O >0 oo <t O

[Q\] <t N O ANV O —~ O o0 0 O < o0 <t

A N O < — 00 0 8 6 0 nn = n M

\O nnononacNacaNaaNaq S >~ >0 [\ e

— — o e e e e ] oo~~~ o —

SN NN SN |
13C NMR (75.47 MHz, CDCl5)
l 0
(0]
2-(2-iodo-2-(o-tolyl)ethoxy)isoindoline-1,3-dione 3ga

' I
f T T T T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

ppm

S32



'H NMR (300.13 MHz, CDCl;)

2-(2-iodo-2-(perfluorophenyl)ethoxy)isoindoline-1,3-dione 3ha
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HRMS (ESI) of 2-(2-iodo-2-(o-tolyl)ethoxy)isoindoline-1,3-dione 3¢

Analysis Info

Analysis Name

Method

tune_low.m

Sample Name  /TERN NN-16
C17H14INO3 mH 408.0091 clb added

Comment

Acquisition Parameter

Source Type
Focus

Scan Begin
Scan End

ESI

Not active
50 m/z
3000 m/z

Display Report

Acquisition Date 21.03.2018 17:43:26

D:\Data\Kolotyrkina\2018\Pavel'ev\0321018.d

Operator BDAL@DE
Instrument / Ser# micrOTOF 10248

lon Polarity Positive Set Nebulizer 0.4 Bar

Set Dry Heater 180 °C

Set Capillary 4500 V Set Dry Gas 4.0 I/min
Set End Plate Offset -500 V Set Divert Valve Waste
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Bruker Compass DataAnalysis 4.0
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HRMS (ESI) of 2-((1-iodo-1-phenylpropan-2-yl)oxy)isoindoline-1,3-dione 3ia

Display Report

Analysis Info Acquisition Date  21.03.2018 17:29:33
Analysis Name  D:\Data\Kolotyrkina\2018\Pavel'ev\0321017.d

Method tune_low.m Operator BDAL@DE

Sample Name  /TERN C-800 Instrument / Ser#t micrOTOF 10248

Comment C17H14INO3 mH 408.0091 clb added

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 180 °C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 I/min
Scan End 3000 m/z Set End Plate Offset -500 V Set Divert Valve Waste
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HRMS (ESI) of 1-(2-(4-chlorophenyl)-2-iodoethoxy)pyrrolidine-2,5-dione Xb

Analysis Info
Analysis Name
Method
Sample Name
Comment

Display Report

D:\Data\Kolotyrkina\2018\Pavel'ev\0321021.d
tune_low.m

/TERN NN-7

C12H11CIINO3 mH 379.9544 clb added

Acquisition Parameter
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HRMS (ESI) of 2-(2-methoxy-2-phenylethoxy)isoindolinel,3-dione 4a




