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1. General information

In all experiments RT stands for 22-25 °C. *H and **C NMR spectra were recorded on a Bruker
AVANCE Il 300 and Bruker Fourier 300HD (300.13 MHz for *H and 75.47 MHz for 1C, respectively)
spectrometers in CDCl;. Chemical shifts were reported in parts per million(ppm), and the residual
solvent peak was used as an internal reference: *H (CDCl; & = 7.26 ppm), *C (CDCl; & = 77.16 ppm).
Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), g (quartet), quint (quintet), m
(multiplet). Coupling constants were reported in Hertz (Hz). FT-IR spectra were recorded on Bruker
Alpha instrument. High resolution mass spectra (HR-MS) were measured on a Bruker maXis instrument
using electrospray ionization (ESI). The measurements were performed in a positive ion mode
(interface capillary voltage — 4500 V); mass range from m/z 50 to m/z 3000 Da; external calibration with
Electrospray Calibrant Solution (Fluka). A syringe injection was used for all acetonitrile solutions (flow
rate 3 yL/min). Nitrogen was applied as a dry gas; interface temperature was set at 180 °C.

Pb(OAC)s 95%, PhI(OAC), (PIDA) 98%, K,S,0s 99%, potassium peroxymonosulfate (Oxone®, extra
pure, min. 4.5% active oxygen), NaBrOs 99%, KlOs 99%, KMnOs 99%, Mn(OAc)s2H.O 95%,
Mn(OAC)2:4H,O0  99%, Mn(ClO4)2:6H0  99%, Mn(NOs)-4H.O  99%, MnClx'4H,O  99%,
Mn(hfacac).-3H.0 95%, 2,2-bipyridine 99%+, AgNO3 99%, (NH4)2[Ce(NO3)s] (CAN) 98%+, CeCls-3H,0
99%, Mo(CO)s 98%, EtsN 99%, benzyltriethylammonium chloride (TEBAC) 99%, cyclobutanone 98%,
N-hydroxyphthalimide (NHPI) 98%, N-hydroxysuccinimide 98%, 2,2,6,6-tetramethylpiperidinooxy
(TEMPO) 98%, 2,6-di-tert-butyl-4-methylphenol (BHT) 99.8%, 1,1-diphenylethylene 97%, NH,OH-HCI
99%, and NaHCO3 99% were used as is from commercial sources. CH2Cl, and C,H4Cl, were distilled
prior to use. MeCN was distilled over P,Os, acetone was distilled over KMnO4, MeOH was distilled over
magnesium and iodine, THF was distilled over sodium. Glacial acetic acid, 1,1,1,3,3,3-hexafluoro-2-
propanol and 2,2,2-trifluoroethanol were used as is from commercial sources.

Tertiary cyclobutanol substrates 1la—g were prepared by the addition of organometallic reagents to
cyclobutanone according to the published literature procedures.'® 1-phenylcyclopropanol 1h was
prepared from acetophenone silyl enol ether by Simmons—Smith cyclopropanation.®’ Tetrachloro-N-
hydroxyphthalimide 2b,® N-hydroxynaphthalimide 2c,® and 4-hydroxy-2-hydroxyhexahydro-1H-4,7-
methanoisoindole-1,3(2H)-dione 2d'° were prepared according to the published literature procedures.
PhI(OCOCF;), (PIFA)!' and Ag(bpy).NOs** were prepared according to the published literature

procedures.
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2. Experimental Data

2.1 Optimization of reaction conditions of oxidative C-O coupling

between 1l-phenylcyclobutanol 1a and NHPI 2a (additional experimental
data for Table 1).

Table S1. Optimization of the reaction conditions 2

O
O
Ph OH o) o)
+ HO-N Oxidant, additive )J\/\/O\ )J\/\/,{,
Ph N Ph
Solvent
o] Time h, T °C 3a g 3a’ O
1a 2a
) Yield )
Run Oxidant Additive, mol % l\/_lola}r “’?‘“0 Solvent Time, h T 3a/3a’, Conversion
la:2a:oxidant C 0P la, %
1 Pb(OAC) - 112 MeCN 2.5 RT 0 0
2 Pb(OAC) } 112 DCM 25 RT <5 10
3 Pb(OAC) } 1111 DCE 25 80 0 <5
4 PIDA - 1111 DCM 2.5 RT 0 <5
5 PIDA - 1115 HFIP 2.5 RT 0 100
6 PIDA - 1111 DCE 25 80 <5 20
0,
7 PIDA Mn(OAc)s, 20 mol% 1:1:15 MeCN 2.5 80 <5 100
bpy, 22 mol%
8 PIFA - 1111 DCM 2.5 RT 0 100
9 K2S208 AgNOs, 20 mol% 1111 DCM/H20 2.5 RT 0 <5
10 K:S20s | AgNOs, 20 mol% 1:1:1.1 Mec’l';lHZO =1 25 | RT 0
Ag(bpy)zNOs, 20 o MeCN/Hz0 = ]
11 K2S208 i 1:1:1.1 T 2.5 RT <5 5-10
12 K:S20s | AgNOs, 20 mol% 1:1:1.1 MeCtiz0 = 1 60 0 <5
13 K:S20s | AgNOs, 20 mol% 1:2:1.1 Mec’l';lHZO = 1 60 0 0
14 K2S208 AgNOs, 20 mol% 1:1:1.2 MeC’l';leo = 3 80 12 20
o) =
15 KeS:0s | AINOs= 20 mol% 1:1:1.2 MeCN/H-0 3 80 0 0
py, 5 equiv 1/1
16 K:S:0s | MN(OAC)2:4H20, 20 1:1:1.2 ACOH 1 60 0 0
mol%
17 Oxone - 1:1:11 MeCI;I;leO = 2.5 RT 0 0
18 NaBrOs CAN, 20 mol% 11:25 Mec’l';leo = 25 RT <5 5-10
19 KIO4 CeCls, 20 mol% 1:1:2.5 Mec’l';leo = 25 | RT 0 0
20 | Mn(OAC) - 112 AcOH 25 60 41
21 | Mn(OAc)s - 1:2:3 AcOH 25 60 42
22 | Mn(OAC)s - 1125 AcOH 1 60 36
23 | Mn(OAc)s M”(OA;)S"?/L"ZO’ 20 1:1:2 ACOH 1 60 | 56/12 100
24 KMnOa4 - 1.1:04 AcOH 1 60 | 40/11 86
25 KMnOa4 - 1:2:0.4 AcOH 1 60 | 37/10 74
26 KMnOa4 - 1:2:0.6 AcOH 1 60 | 40/10 100
27 kMnos | MN(OAC)24H20, 20 1:1:0.4 AcOH 1 60 | 34/9 100
mol%
28 KMnOs4 M“(OA;)S";‘/:J"ZO’ 20 1:1:05 AcOH 1 60 | 54/11 100
29 KMnO4 M“(OA‘;ZE'S/E'ZO’ 20 1:1:05 AcOH 1 60 | 56/14 100
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Mn(OAc)2-4H-0, 20

30 KMnOs4 1.5:1:0.5 ACOH 1 60 | 53/12 ~130%
mol%

31 KMnOs MnClz-4H20, 20 1:1:0.5 AcOH 1 60 | 43/21 100
mol%

32 KMnO, | MN(ClO4)2:6H20, 20 1:1:05 AcOH 1 60 | 000 100
mol%

33 kmno, | Mn(hfacac)>-3H:0, 1:1:0.5 ACOH 1 60 | 46/13 100

20 mol%

34 KMnOs MN(NOs)z-4H:0, 20 1:1:0.5 AcOH 1 60 55/9 100
mol%

35¢ | KMnOs M“(OA;);"?/(';'ZO’ 20 1:1:05 ACOH 1 60 | 61/14 100

36 KMnO, | Mn(OAC)24H20, 20 1:1:0.6 ACOH 1 60 | 40/9 100
mol%

37 KMnOs M“(OA‘;Zng;/';'ZO' 20 1:1.5:0.5 AcOH 1 60 | 48/10 100

38 KMnOs M“(OArCn)glf}/';'ZO’ 20 1:2:0.6 AcOH 1 60 | 5011 100

39 KMnOa4 M”(OA%;'/';ZO' 60 1:2:0.6 AcOH 1 60 | 41/12 100

Mn(OAc)2-4H20, .
40 KMnOa 100 ool% 1:2:0.6 ACOH 1 60 | 43/11 100
Mn(OAc)2-4H:20, -

41 KMnOs4 140 molo% 1:2:0.6 ACOH 1 60 | 46/12 100

42 KMnOa M“(OA%;’/';ZO’ 10 1:2:0.6 AcOH 1 60 | 50/10 100

43 kMno, | MN(OAC)2:4H20, 20 1:1:0.5 ACOH 1 40 | 3607 100
mol%

44 KMnOs M“(OArCn)glf}/';'ZO’ 20 1:1:05 AcOH 30 60 | 2712 100

45 KMnOs M“(OA%)Z'S’/':ZO’ 20 1:1:05 AcOH 1 80 | 44/10 100

46 KMnOu M“(OA‘%I?/'?O' 20 1:1:05 ACOH 1 100 | 57/13 100

47 NaBrOs CAN, 20 mol% 1:1: 2.5 Mec’l';leo = 25 80 710 15

48 CAN - 1121 MeCN 25 RT | 30/4 100

490 CAN } 1121 MeCN 25 RT 35 100

50 CAN - 1:1:2.1 Mec’l';leo = 25 RT | 49/16 81

51 CAN ; 1:1:3 Mec’l';leo = 3 RT | 53/16 100

52 CAN - 1:1:2.1 DCMlllleo = 25 RT 21 54

53 CAN - 1:1:3 Mec'l';lHZO = | 25 |sRT| 39 100

54 CAN - 1122 ACOH 25 60 | 28/<5 100

55¢ CAN ; 1:1:3 Mec'l';l"'zo = 3 RT | 55/<5 100

56 CAN MnClz-4H:0, 20 1:1:3 MeCN/H20 = 3 RT | 5915 100
mol% 1/1

57 CAN MnClz-4H:0, 20 1:2:3 MeCN/Hz0 = 3 RT | 63/18 100
mol% 1/1

58 CAN MnClz-4H:0, 20 1:2:3 Acetone/H20 25 RT 35 72
mol%

59 CAN MnClz-4H20, 20 1:2:3 AcOH 1 60 22 100
mol%

60 CAN MnClz-4H:0, 20 1:2:2 MeCN/H20 = 3 RT | 36/10 60
mol% 1/1

61 CAN MnClz-4H:0, 20 1:1:2.2 MeCN/Hz0 = 3 RT | 57/19 90
mol% 1/1

62 CAN MnClz-4H:0, 20 1125 MeCN/H20 = 3 RT | 59/19 100
mol% 1/1

63 CAN Mn(ClO4)z:6H:0, 20 1:1:2.5 MeCN/H20 = 3 RT | 56/17 100
mol% 1/1

64 CAN Mn(OAC)z 4H:0, 20 1:1:2.5 MeCN/Hz0 = 3 RT | 64/14 100
mol% 1/1
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65 CAN Mn(NOs)2-4H:0, 20 1:1:2.5 MeCN/Hz0 = 3 RT | 69/27 100
mol% 1/1
Mn(hfacac)2-3H20, . MeCN/H20 =
66 CAN A 1:1:25 1 3 RT | 53/19 100
67 CAN Mn(NOs)z-4H20, 20 15125 MeCN/H20 = 3 RT | 56/14 100
mol% 1/1
68 CAN M”(Nogglﬂ/':zo' 20 1:1:2.5 THF/H20 = 1/1 3 RT 0/0 <5
69 CAN Mn(NOa)z-4H20, 20 1:1:25 MeOH 3 RT 23/0 30
mol%
70 CAN Mn(NOs)z-4H20, 20 1125 Acetone/Hz0 3 RT | e6/21 100
mol% =11
71 CAN Mn(NOa)z-4H20, 20 1:1:25 DCM/H20 = 3 RT | 30/10 47
mol% 1/1
72 CAN Mn(NOs)2-4H:0, 20 1:1:2.5 MeCN/Hz0 = 1 RT | 67/20 100
mol% 1/1
73 CAN Mn(NOs)z-4H20, 20 1125 MeCNH0= | 5 | RT | 61/15 100
mol% 1/1
Mn(NO3)2-4H:0, 20 N MeCN/Hz0 =
74 CAN o 1:1:25 1 1 60 | 68/18 100
_ 05
75 CAN Mn(NOs)z-4H20, 20 1125 MeCN/H20 = 1 —> | 59/25 100
mol% 1/1 RT
760 CAN Mn(NOs)z-4H20, 20 1125 MeCN/H20 = 1 RT | 64/17 100
mol% 1/1
Mn(NOs3)2:4H-0, 10 . MeCN/H20 =
77 CAN o 1:1:25 1 1 RT | 65/19 100
78 CAN MN(NOs)z-4H:0, 40 1:1:2.5 MeCN/H0 = 1 RT | 6717 100
mol% 1/1
79 CAN Mn(NOs)z-4H20, 20 1125 MeCN 1 RT | 46/11 100
mol%
80 CAN - 1:1:25 Mec’l';leo = 1 RT | 5213 100

a General procedure: an oxidant (0.2-1.2 mmol) was added to a stirred mixture of 1-
phenylcyclobutanol 1a (60 mg, 0.4 mmol), NHPI 2a (66.5 mg, 0.4 mmol), an additive (0—140 mol%),
and solvent (2.5 mL) at a given temperature; the stirring was continued at the same temperature for
appropriate time. Reaction mixture was diluted with CHCl> (10 mL) and water (10 mL) and shaken.
The organic layer was separated and the aqueous was extracted with CH>Cl, (2x10 mL). All organic
extracts were combined, washed successively with saturated solution of NaHCO3; (10 mL), brine (10
mL), dried over Na,SO4, and rotary evaporated under water-jet vacuum. Reaction products 3aa and
3aa’ were isolated by column chromatography on silica gel using the CH,CI,/EtOAc = 80/1 eluent.

b|solated yield

¢ Ar atmosphere

dReaction mixture was irradiated for 2.5 h with 36W 400 nm LED
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2.2 General reaction conditions for oxidative C-O coupling reaction of

cycloalkanols 1 with N-hydroxyimides 2 (experimental data for Scheme 2).

0 0
R OH CAN (2.5 equiv)
® Mn(NO3),+4H,0 (20 mol%) )k@/\
h + HO MeCN/H,0 (1:1) )kw/\ OF o
1a-h 2a-f RT, 1h " I

n=0,1

General procedure: CAN (548 mg, 1 mmol) was added to a stirred mixture of cycloalkanol 1 (35—
91 mg, 0.4 mmol), N-hydroxyimide 2 (46-120 mg, 0.4 mmol), Mn(NOs3).:4H,0 (20 mg, 0.08 mmol, 20
mol%), and MeCN/H.O (2.5 mL, 1:1) at room temperature; the stirring was continued at room
temperature for 1 hour. Reaction products 3 and 3’ were isolated as described above for 3a and 3a’ in
experiments of Table S1.

2.3 Gram-scale synthesis of 3aa (Scheme 3, a).

CAN (8.22 g, 15 mmol) was added to a stirred mixture of 1-phenylcyclobutanol 1a (889 mg, 6 mmol),
NHPI 2a (998 mg, 6 mmol), Mn(NO3).-4H.0 (301 mg, 1.2 mmol, 20 mol%), and MeCN/H.0 (37.5 mL,
1:1) at room temperature; the stirring was continued at room temperature for 1 hour. Reaction mixture
was diluted with CH»Cl, (150 mL) and water (150 mL) and shaken. Organic layer was separated and
aqueous was extracted with CH.Cl, (2x150 mL). All organic extracts were combined, washed
successively with saturated solution of NaHCO3; (150 mL), brine (150 mL), dried over Na,SO., and
rotary evaporated under water-jet vacuum. Reaction products 3aa (1.05 g, 3.39 mmol, 57%) and 3aa’
(352 mg, 1.1 mmol, 19%) were isolated by column chromatography on silica gel using the CH,CI,/EtOAc

= 80/1 as eluent.

2.4 Synthesis of y-hydroxy ketone 4 (Scheme 3, b).

A mixture of 3aa (185 mg, 0.6 mmol), EtsN (919 mg, 9 mmol), and Mo(CO)s (158 mg, 0.6 mmol) in
MeCN/HO (5 mL, 15:1) was stirred at 80 °C for 9 h. The reaction mixture was cooled to room
temperature and rotatory evaporated under water-jet vacuum. 4-Hydroxy-1-phenylbutan-1-one 4 (90%,
88 mg, 0.54 mmol) was isolated by column chromatography on silica gel using the PE/EtOAc = 1/1 as

eluent.

2.5 Synthesis of dihydro-1,2-oxazine 5 (Scheme 3, b).

NaHCOs; (84 mg, 1.0 mmol) was added to a stirred mixture of compound 3aa (154 mg, 0.5 mmol)
and NH>OH-HCI (70 mg, 1.0 mmol) in MeCN (3 mL) and H»O (0.5 mL) at room temperature; the stirring

S7



was continued for 1 h. The mixture was rotatory evaporated to dryness, and the residue was extracted
with CH2Cl, (3x10 mL). The organic extracts were combined, washed with saturated aqueous NaHCO3
(2x10 mL), dried over MgSQOa, and rotary evaporated under water-jet vacuum. 3-Phenyl-5,6-dihydro-
4H-1,2-oxazine 5 (94%, 75 mg, 0.47 mmol) obtained as a white powder was analytically pure and was

not further purified.

2.6 Synthesis of cyclic nitrone 6 (Scheme 3, b).

NaHCOs; (109 mg, 1.3 mmol) was added to a stirred mixture of compound 3aa’ (204 mg, 0.66 mmol)
and NH2OH-HCI (90 mg, 1.3 mmol) in MeCN (4 mL) and H>O (0.6 mL) at room temperature; stirring
was continued for 1 h. The mixture was rotatory evaporated to dryness, and the residue was extracted
with CH2Cl; (3x10 mL). The organic extracts were combined, washed with saturated aqueous NaHCOs;
(2x10 mL), dried over MgSO., and rotary evaporated under water-jet vacuum. 5-Phenyl-3,4-dihydro-
2H-pyrrole-1-oxide 6 (68%, 73 mg, 0.45 mmol) obtained as a slightly yellow solid was analytically pure

and was not further purified.

2.7 Reaction of 1-phenylcyclobutanol 1a with N-hydroxyphthalimide 2ain

Standard Conditions in the Presence of Radical Scavengers (Scheme 4).

CAN (8.22 g, 15 mmol) was added to a stirred mixture of 1-phenylcyclobutanol 1a (60 mg, 0.4 mmol),
NHPI 2a (66.5 mg, 0.4 mmal), Mn(NO3)2-4H,O (20 mg, 0.08 mmol, 20 mol%), radical scavenger —
TEMPO, BHT or 1,1-diphenylethylene (125-176 mg, 0.8 mmol) and MeCN/H2O (2.5 mL, 1:1) at room

temperature; the stirring was continued at room temperature for 1 hour.

TEMPO-adduct derived from primary C-radical was detected by HRMS (HR-MS (ESI): m/z =
304.2271, calcd. for C1gH20NO2+H*: 304.2271.):

(0]
PhM SN
C1gH29NO,

S8



Display Report

Analysis Info Acquisition Date  02.09.2024 10:05:27
Analysis Name  D:\Data\Kolotyrkina\2024\Budnikov\0902006.d

Method tune_low.m Operator BDAL@DE

Sample Name  /TERN BUD-1218 Instrument / Ser# micrOTOF 10248
Comment C19H29NO2 mH304.2271 clb added CH3CN

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

Inle[ns].; +MS, 0.8-1.0min #(47-58)
%]

100;156.1404

] 320.2225
50
0: Ill . AL

soo 1000 1500 2000 2800  miz

Intens. | +MS, 0.8-1.0min #(47-58)
[%]

1 320.2225
60+

40-
304.2271

20+

310.1072 318.2064
| 1 ] i

] 298.2738 302.2114
[°/9] Pl i

100+

32?'.1 335 X
C19H29NO2, M+nH ,304.23

304.2271
80+
60+

40+

8] CT9H29NO20, ManH 320,22
320.2220

20 ’[

300 305 310 "315 320 3% 330 mz

Bruker Compass DataAnalysis 4.0 printed:  02.09.2024 10:08:36 Page 1 of 1

S9



3. X-ray single-crystal diffraction: Structure determination of

compound 3aa’

X-ray diffraction data were collected at 100K on a Bruker Quest D8 diffractometer equipped with a
Photon-IIl area-detector (shutterless ¢- and w-scan technique), using graphite-monochromatized Mo
Kq-radiation. The intensity data were integrated by the SAINT program?®® and corrected for absorption
and decay using SADABS.'* The structure was solved by direct methods using SHELXT?*® and refined
on F? using SHELXL-2018.1% All non-hydrogen atoms were refined with anisotropic displacement
parameters. Hydrogen atoms were placed in ideal calculated positions and refined as riding atoms with
relative isotropic displacement parameters. The SHELXTL program suite®® was used for molecular
graphics. Crystal data and structure refinement for 3aa’ are summarized in Table S2. Compound 3aa’
crystallizes in orthorhombic space group P212:2; (Figure S1).

Table S2. Crystal data and structure refinement for 3aa’.

Empirical formula CisH1sNO4
Formula weight 309.31
Temperature 100(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P2:2:21
Unit cell dimensions a=5.22790(10) A a=90°
b = 13.8547(4) A B =90°
c = 20.1340(6) A y =90°

Volume 1458.33(7) A3
Z 4
Density (calculated) 1.409 g/cm?
Absorption coefficient 0.100 mm*
F(000) 648
Crystal size 0.590 x 0.120 x 0.090 mm?

Theta range for data collection

1.784 to 30.528°

Index ranges

-7<=h<=7, -19<=k<=19, -28<=[<=28

Reflections collected

45414

Independent reflections

4467 [R(int) = 0.0341]

Completeness to theta =
25.242°

100.0 %

Absorption correction

Semi-empirical from equivalents

Max. and min. transmission

0.7461 and 0.7121
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Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4467 /0/ 208
Goodness-of-fit on F? 1.026
Final R indices [I>2sigma(l)] R1 = 0.0316, wR2 = 0.0823
R indices (all data) R1 =0.0342, wR2 = 0.0845
Absolute structure parameter -0.1(2)
Largest diff. peak and hole 0.302 and -0.197 e. A3

Figure S1. Crystal structure of compound 3aa’, showing the atomic numbering and 50% probability

displacement ellipsoids

4. Characterization data of synthesized compounds

2-(4-oxo0-4-phenylbutoxy)isoindoline-1,3-dione, 3aa was isolated as pale yellow solid (67%,
purified by column chromatography with CH,Cl,/EtOAc = 80/1 as eluent). Mp = 79-80 °C. 'H NMR
(300.13 MHz, CDCls): = 8.08 — 7.94 (m, 2H), 7.86 — 7.77 (m, 2H), 7.77 — 7.68 (m, 2H), 7.61 — 7.51
(m, 1H), 7.51 — 7.40 (m, 2H), 4.33 (t, J = 5.9 Hz, 2H), 3.37 (t, J = 7.0 Hz, 2H), 2.28 — 2.09 (m, 2H). 13C
NMR (75.47 MHz, CDCls): 6 = 199.5, 163.8, 137.0, 134.6, 133.2, 129.0, 128.7, 128.2, 123.6, 77.9, 34.6,
22.7. FT-IR (thin layer): vmax = 1784, 1731, 1681, 1186, 979, 877, 763, 701. HR-MS (ESI): m/z =
327.1338, calcd. for C1gH1sNO4+NH4*: 327.1339.
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3-(4-Oxo0-4-phenylbutyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3aa’ was isolated as pale
yellow solid (20%, purified by column chromatography with CH.CIl,/EtOAc = 80/1 as eluent). Mp = 114—
117 °C. *H NMR (300.13 MHz, CDCls): & = 8.28 — 8.11 (m, 2H), 7.93 — 7.83 (m, 3H), 7.83 — 7.75 (m,
1H), 7.54 — 7.45 (m, 1H), 7.44 — 7.33 (m, 2H), 4.17 (t, J = 6.7 Hz, 2H), 3.09 (t, J = 7.1 Hz, 2H), 2.35 -
2.18 (m, 2H). *C NMR (75.47 MHz, CDCls): 6 = 198.7, 159.9, 156.9, 136.7, 135.8, 133.9, 133.1, 129.7,
129.5, 128.6, 128.0, 127.7, 123.7, 47.8, 35.4, 21.7. FT-IR (thin layer): vmax = 1752, 1736, 1679, 1652,
1284, 1262, 700, 687. HR-MS (ESI): m/z = 348.0639, calcd. for C1gH1sNO4+K*: 348.0633.

O

2-(4-Oxo0-4-(p-tolyl)butoxy)isoindoline-1,3-dione, 3ba was isolated as white crystals (50%,
purified by column chromatography with PE/EtOAc = 2.5/1 as eluent). Mp = 115-116 °C. *H NMR
(300.13 MHz, CDCls): 6 = 7.94 (d, J = 8.0 Hz, 2H), 7.87 — 7.80 (m, 2H), 7.79 — 7.71 (m, 2H), 7.32 —
7.25 (m, 2H), 4.35 (t, J = 5.8 Hz, 2H), 3.34 (t, J = 7.0 Hz, 1H), 2.42 (s, 3H), 2.27 — 2.13 (m, 2H). 3C
NMR (75.47 MHz, CDCls): 6 = 199.1, 163.8, 143.9, 134.6, 129.4, 129.1, 128.4, 123.6, 78.0, 34.5, 22.9,
21.8. FT-IR (thin layer): vmax = 1785, 1733, 1676, 1606, 1185, 1133, 978, 877, 814, 701. HR-MS (ESI):
m/z = 324.1223, calcd. for C1gH17NO4+H*: 324.1230.

3-(4-Oxo0-4-(p-tolyl)butyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3ba’ was isolated as yellow
solid (11%, purified by column chromatography with PE/EtOAc = 2.5/1 as eluent). Mp = 117-119 °C.
'H NMR (300.13 MHz, CDCl3): 5 =8.25 (t, J = 7.4 Hz, 2H), 7.92 (t, J = 7.5 Hz, 1H), 7.88 — 7.78 (m, 3H),
7.23 (d, J=7.9 Hz, 2H), 4.21 (t, J = 6.6 Hz, 2H), 3.10 (t, J = 7.1 Hz, 2H), 2.39 (s, 3H), 2.35 — 2.23 (m,
2H). 13C NMR (75.47 MHz, asCDCls): = 198.4, 160.0, 157.1, 144.0, 135.9, 134.4, 134.0, 129.9, 129.7,
129.4, 128.3, 127.9, 123.8, 48.1, 35.4, 22.0, 21.8. FT-IR (thin layer): vmax = 1735, 1682, 1654, 1603,
1465, 1413, 1287, 1121, 698. HR-MS (ESI): m/z = 346.1038, calcd. for C1oH17NO4+Na*: 346.1050.
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2-(4-(4-Methoxyphenyl)-4-oxobutoxy)isoindoline-1,3-dione, 3ca was isolated as yellow crystals
(49%, purified by column chromatography with CH,Cl,/EtOAc = 20/1 as eluent). Mp = 98-100 °C. H
NMR (300.13 MHz, CDCls): 6=7.98 (d, J = 7.9 Hz, 2H), 7.84 — 7.77 (m, 2H), 7.76 — 7.69 (m, 2H), 6.93
(d, J=8.8 Hz, 2H), 4.31 (t, J = 5.9 Hz, 2H), 3.86 (s, 3H), 3.29 (t, J = 7.1 Hz, 2H), 2.24 — 2.11 (m, 2H).
13C NMR (75.47 MHz, CDCls): & = 198.0, 163.8, 163.6, 134.6, 130.5, 130.2, 129.0, 123.6, 113.8, 78.0,
55.6, 34.2, 22.9. FT-IR (thin layer): vmax = 1726, 1675, 1598, 1171, 985, 875, 704. HR-MS (ESI): m/z =
340.1169, calcd. for C1gH17NOs+H*: 340.1179.

3-(4-(4-Methoxyphenyl)-4-oxobutyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3ca’ was isolated
as pale yellow solid (13%, purified by column chromatography with CH,CI,/EtOAc = 20/1 as eluent).
Mp = 115-116 °C. *H NMR (300.13 MHz, CDCls): & = 8.25 (t, J = 7.2 Hz, 2H), 7.97 — 7.79 (m, 4H), 6.90
(d, J=8.6 Hz, 2H), 4.21 (t, J = 6.6 Hz, 2H), 3.85 (s, 3H), 3.07 (t, J = 7.0 Hz, 2H), 2.36 — 2.22 (m, 2H).13C
NMR (75.47 MHz, CDCls): & = 197.3, 163.6, 160.0, 157.1, 135.8, 133.9, 130.4, 130.0, 129.9, 129.7,
127.9, 123.9, 113.9, 55.6, 48.1, 35.2, 22.1. FT-IR (thin layer): vmax = 1757, 1734, 1672, 1649, 1601,
1281, 1262, 1167, 826, 698. HR-MS (ESI): m/z = 340.1177, calcd. for Ci1gH17NOs+H*: 340.1179.

OMe O
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2-(4-(2-Methoxyphenyl)-4-oxobutoxy)isoindoline-1,3-dione, 3da was isolated as pale green solid
(53%, purified by column chromatography with CH.CI./EtOAc = 40/1 as eluent). Mp = 74-76 °C. H
NMR (300.13 MHz, CDCl3): 6 = 7.84 — 7.76 (m, 2H), 7.76 — 7.66 (m, 3H), 7.44 (dd, J = 11.4, 4.2 Hz,
1H), 7.03 — 6.89 (m, 2H), 4.29 (t, J = 6.2 Hz, 2H), 3.92 (s, 3H), 3.29 (t, J = 7.1 Hz, 2H), 2.23 — 2.08 (m,
2H). 3C NMR (75.47 MHz, CDCls): 5 = 201.4, 163.6, 158.7, 134.40, 133.39, 130.2, 129.0, 128.2, 123.4,
120.6, 111.6, 78.0, 55.5, 39.7, 22.9. FT-IR (thin layer): vmax = 1729, 1658, 1596, 1486, 1286, 1185,
1025, 878, 763, 705. HR-MS (ESI): m/z = 340.1182, calcd. for C19H17NOs+H*: 340.1179.
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3-(4-(2-Methoxyphenyl)-4-oxobutyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3da’ was isolated
as gray solid (13%, purified by column chromatography with CH2CIl./EtOAc = 40/1 as eluent). Mp =
106-108 °C. *H NMR (300.13 MHz, CDCls): 6 = 8.27 (dd, J =10.5, 8.0 Hz, 2H), 7.94 (t, J = 7.4 Hz, 1H),
7.85(t,J=7.5Hz, 1H), 7.68 (d, J = 7.6 Hz, 1H), 7.46 (t, J = 7.8 Hz, 1H), 7.05 — 6.90 (m, 2H), 4.18 (t, J
= 6.6 Hz, 2H), 3.87 (s, 3H), 3.12 (t, J = 7.0 Hz, 2H), 2.31 - 2.17 (m, 2H).*3C NMR (75.47 MHz, CDCly):
6 = 201.0, 160.1, 158.7, 156.9, 135.8, 133.9, 133.6, 130.5, 130.0, 129.7, 128.2, 127.9, 123.9, 120.8,
111.7,55.6, 48.2, 40.9, 22.2. FT-IR (thin layer): vmax = 1751, 1735, 1657, 1484, 1467, 1436, 1284, 699.
HR-MS (ESI): m/z = 362.0999, calcd. for C1gH17NOs+Na: 362.0999.
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2-(4-(4-Bromophenyl)-4-oxobutoxy)isoindoline-1,3-dione, 3ea was isolated as white crystals
(58%, purified by column chromatography with CH,Cl,/EtOAc = 20/1 as eluent). Mp = 105-108 °C. H
NMR (300.13 MHz, CDCls): 6 =7.90 (d, J = 8.5 Hz, 2H), 7.86 — 7.78 (m, 2H), 7.78 — 7.70 (m, 2H), 7.62
(d, J = 8.5 Hz, 2H), 4.32 (t, J = 5.8 Hz, 2H), 3.34 (t, J = 7.0 Hz, 2H), 2.27 — 2.12 (m, 2H). *C NMR
(75.47 MHz, CDCls): 6 = 198.5, 163.8, 135.8, 134.7, 132.1, 129.8, 129.0, 128.4, 123.7, 77.8, 34.6, 22.7.
FT-IR (thin layer): vmax = 1786, 1735, 1680, 1583, 1398, 1186, 979, 878, 700. HR-MS (ESI): m/z =
388.0170, 390.0153, calcd. for C1gH14BrNO4+H*: 388.0179, 390.0159.

3-(4-(4-Bromophenyl)-4-oxobutyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3ea’ was isolated as
pale yellow solid (12%, purified by column chromatography with CH>CIl,/EtOAc = 20/1 as eluent). Mp =
101-103 °C. *H NMR (300.13 MHz, CDCls): & = 8.28 — 8.20 (m, 2H), 7.92 (td, J = 7.6, 1.3 Hz, 1H), 7.84
(td, J= 7.6, 1.3 Hz, 1H), 7.77 (d, J = 8.6 Hz, 2H), 7.56 (d, J = 8.5 Hz, 2H), 4.21 (t, J = 6.6 Hz, 2H), 3.09
(t, J=7.2 Hz, 2H), 2.37 — 2.24 (m, 2H). 3C NMR (75.47 MHz, CDCls): & = 197.7, 160.0, 157.1, 135.9,
135.5, 134.0, 132.0, 129.8, 129.7, 129.65, 128.4, 127.9, 123.8, 47.9, 35.4, 21.8. FT-IR (thin layer): vmax
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= 1752, 1734, 1683, 1657, 1584, 998, 695. HR-MS (ESI): m/z = 388.0170, 390.0153, calcd. for
Ci18H14BrNO4+H*: 388.0179, 390.0159.
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2-((4-Oxopentyl)oxy)isoindoline-1,3-dione, 3fa was isolated as white crystals (52%, purified by
column chromatography with CH.Cl./EtOAc = 20/1 to 10/1 as eluent). Mp = 64-65 °C. *H NMR (300.13
MHz, CDCl3): 6 =7.85—-7.76 (m, 2H), 7.76 — 7.68 (m, 2H), 4.19 (t, J = 5.9 Hz, 2H), 2.80 (t, J = 7.0 Hz,
2H), 2.20 (s, 3H), 2.04 — 1.93 (m, 2H). 3C NMR (75.47 MHz, CDCls): & = 208.0, 163.7, 134.6, 129.0,
123.6, 77.6, 39.3, 30.3, 22.3. FT-IR (thin layer): vmax = 1787, 1735, 1707, 1375, 1186, 1134, 993, 878,
700 HR-MS (ESI): m/z = 286.0476, calcd. for C13H13NO4+K*: 286.0476.

3-(4-Oxopentyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3fa’ was isolated as brown gum (11%,
purified by column chromatography with CH,Cl,/EtOAc = 20/1 to 10/1 as eluent). *H NMR (300.13 MHz,
CDCls): 6 = 8.26 (d, J = 8.1 Hz, 1H), 8.23 (d, J = 7.9 Hz, 1H), 7.92 (t, J = 7.1 Hz, 1H), 7.83 (, J = 7.6
Hz, 1H), 4.09 (t, J = 6.6 Hz, 2H), 2.57 (t, J = 7.1 Hz, 2H), 2.13 (s, 3H), 2.16— 2.04 (m, 2H). 13C NMR
(75.47 MHz, CDCls): 6 = 207.4, 160.0, 157.0, 135.9, 134.0, 129.75, 129.69, 127.8, 123.7, 47.8, 40.3,
30.1, 21.3. FT-IR (thin layer): vmax = 1758, 1737, 1714, 1659, 1437, 1411, 1287, 1121, 699. HR-MS
(ESI): m/z = 265.1183, calcd. for C13H13NO4+NH4*: 265.1183.

2-(4-Oxo0-4-(pyridin-2-yl)butoxy)isoindoline-1,3-dione, 3ga was isolated as pale yellow solid
(48%, purified by column chromatography with CH>Cl./EtOAc = 20/1 to 5/1 as eluent). Mp = 67-68 °C.
'H NMR (300.13 MHz, CDCls): 5 = 8.67 (d, J = 4.6 Hz, 1H), 8.01 (d, J = 7.8 Hz, 1H), 7.86 — 7.76 (m,
3H), 7.76 — 7.67 (m, 2H), 7.45 (ddd, J = 7.6, 4.6, 1.2 Hz, 1H), 4.31 (t, J = 6.4 Hz, 2H), 3.51 (t, J =7.2
Hz, 2H), 2.29 — 2.11 (m, 2H). C NMR (75.47 MHz, CDCl3): & = 200.9, 163.7, 153.2, 149.1, 137.0,
134.5,134.3, 129.0, 127.3, 123.6, 121.8, 77.8, 33.9, 22.6. FT-IR (thin layer): vmax = 1787, 1730, 1696,
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1466, 1375, 1187, 1127, 978, 877, 702. HR-MS (ESI): m/z = 333.0844, calcd. for C17H14N204+Na™:
333.0846.

3-(4-Oxo0-4-(pyridin-2-yl)butyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3ga’ was isolated as
pale yellow solid (12%, purified by column chromatography with CH,CIl./EtOAc = 20/1 to 5/1 as eluent).
Mp = 124-125 °C. *H NMR (300.13 MHz, CDCl3): 8 = 8.71 — 8.56 (m, 1H), 8.34 — 8.16 (m, 2H), 8.06 —
7.97 (m, 1H), 7.96 — 7.87 (m, 1H), 7.87 — 7.78 (m, 2H), 7.53 — 7.39 (m, 1H), 4.22 (t, J = 6.9 Hz, 2H),
3.37 (t, J = 7.1 Hz, 2H), 2.43 — 2.19 (m, 2H). *C NMR (75.47 MHz, CDCls): & = 200.5, 160.1, 157.0,
153.1, 149.0, 137.2, 135.9, 134.0, 129.9, 129.7, 127.9, 127.4, 123.9, 122.0, 48.0, 34.7, 21.6. FT-IR
(thin layer): vmax = 1758, 1736, 1696, 1661, 1297, 745, 711, 696. HR-MS (ESI): m/z = 333.0844, calcd.
for C17H14N204+Na*: 333.0846.

Cl Cl

Cl Cl

4,5,6,7-Tetrachloro-2-(4-oxo-4-phenylbutoxy)isoindoline-1,3-dione, 3ab was isolated as pale
yellow solid (20%, purified by column chromatography with CH,CI,/EtOAc = 80/1 as eluent). Mp = 148—
149 °C. 'H NMR (300.13 MHz, CDCls): & = 8.07 — 7.97 (m, 2H), 7.63 — 7.52 (m, 1H), 7.52 — 7.42 (m,
2H), 4.34 (t, J = 5.9 Hz, 2H), 3.35 (t, J = 7.0 Hz, 2H), 2.35 - 2.10 (m, 2H). 3C NMR (75.47 MHz, CDCl):
0 =199.3, 159.3, 140.8, 136.9, 133.1, 130.2, 128.8, 128.2, 124.7, 78.3, 34.5, 22.7. FT-IR (thin layer):
vmax = 1737, 1684, 1370, 1040, 730, 689. HR-MS (ESI): m/z = 445.9515, calcd. for C1gH11ClaNO4s+H*:
445.9515.
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2-(4-Oxo0-4-phenylbutoxy)-1H-benzo[de]isoquinoline-1,3(2H)-dione, 3ac was isolated as pale
brown solid (29%, purified by column chromatography with CH.CIl./EtOAc = 80/1 as eluent). Mp = 134—

136 °C. H NMR (300.13 MHz, CDCls): & = 8.69 — 8.48 (m, 2H), 8.30 — 8.14 (m, 2H), 8.11 — 7.99 (m,
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2H), 7.82 — 7.65 (M, 2H), 7.61 — 7.51 (m, 1H), 7.51 — 7.42 (m, 2H), 4.38 (t, J = 5.8 Hz, 2H), 3.45 (t, J =
7.1 Hz, 2H), 2.42 — 2.14 (m, 2H). *C NMR (75.47 MHz, CDCls): 5 = 199.8, 161.2, 137.1, 134.7, 133.1,
131.7, 128.7, 128.3, 127.2, 122.9, 76.2, 35.1, 22.9. FT-IR (thin layer): vmax = 1714, 1689, 1235, 778.
HR-MS (ESI): m/z = 398.0791, calcd. for C22H17NO4+K*: 398.0791.
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2-(4-Oxo0-4-phenylbutoxy)-3a,4,7,7a-tetrahydro-1H-4,7-methanoisoindole-1,3(2H)-dione, 3ad
was isolated as pale yellow solid (33%, purified by column chromatography with CH,CI./EtOAc = 40/1
as eluent). Mp = 85-86 °C. 'H NMR (300.13 MHz, CDCls): & = 8.10 — 7.82 (m, 2H), 7.63 — 7.49 (m, 1H),
7.49 — 7.35 (m, 2H), 6.14 (s, 2H), 4.06 (t, J = 5.9 Hz, 2H), 3.39 (s, 2H), 3.24 (t, J = 7.0 Hz, 2H), 3.16 (s,
2H), 2.12 — 1.99 (m, 2H), 1.74 (d, J = 8.9 Hz, 1H), 1.48 (d, J = 8.9 Hz, 1H). 3C NMR (75.47 MHz,
CDCl3): 6 =199.4, 172.3, 137.0, 134.7, 133.1, 128.7, 128.1, 76.8, 51.5, 44.8, 42.7, 34.6, 22.6. FT-IR
(thin layer): vimax = 1727, 1715, 1686, 1373, 1205, 748, 723, 602. HR-MS (ESI): m/z = 348.1207, calcd.
for C1gH19NO4s+Na*: 348.1206.

O O
(0]
1-(4-Oxo-4-phenylbutoxy)pyrrolidine-2,5-dione, 3ae was isolated as pale yellow solid (70%,
purified by column chromatography with CH,Cl,/EtOAc = 20/1 as eluent). Mp = 82-83 °C. 'H NMR
(300.13 MHz, CDClz): 6 =7.99 — 7.86 (m, 2H), 7.56 — 7.46 (m, 1H), 7.46 — 7.36 (m, 2H), 4.15 (t, J= 6.0
Hz, 2H), 3.23 (t, J = 7.0 Hz, 2H), 2.63 (s, 4H), 2.16 — 1.99 (m, 2H). 3C NMR (75.47 MHz, CDClz): d =

199.3, 171.4, 136.8, 133.1, 128.6, 128.0, 76.6, 34.4, 25.5, 22.4. FT-IR (thin layer): vmax = 1717, 1681,
1214, 745, 693, 654. HR-MS (ESI): m/z = 284.0894, calcd. for C14H1sNO4s+Na*: 284.0893.
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1-(4-Oxo0-4-(p-tolyl)butoxy)pyrrolidine-2,5-dione, 3be was isolated as white solid (73%, purified
by column chromatography with CH,Cl./EtOAc = 20/1 as eluent). Mp = 95-96°C 'H NMR (300.13 MHz,
CDClz): 6 =7.88 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H), 4.20 (t, J = 5.9 Hz, 2H), 3.25 (1, J=7.0
Hz, 2H), 2.69 (s, 4H), 2.39 (s, 3H), 2.22 — 2.01 (m, 2H). **C NMR (75.47 MHz, CDCls): 6 = 199.1, 171.4,

144.0, 134.5, 129.4, 128.3, 76.9, 34.4, 25.6, 22.7, 21.7. FT-IR (thin layer): vmax = 1719, 1676, 1605,
1216, 1202, 814 cm™. HR-MS (ESI): m/z = 298.1042, calcd. for C15sH17NO4+Na*: 298.1050.
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1-(4-(4-Methoxyphenyl)-4-oxobutoxy)pyrrolidine-2,5-dione, 3ce was isolated as white solid
(47%, purified by column chromatography with CH,CI,/EtOAc = 20/1 as eluent). Mp = 71-72°C. 'H
NMR (300.13 MHz, CDCls): 6 = 8.01 — 7.93 (m, 2H), 6.96 — 6.88 (m, 2H), 4.19 (t, J = 5.9 Hz, 2H), 3.85
(s, 3H), 3.22 (t, J = 7.0 Hz, 2H), 2.68 (s, 4H), 2.18 — 2.03 (m, 2H). 3C NMR (75.47 MHz, CDCls): & =
198.0, 171.4, 163.6, 130.4, 130.1, 113.8, 76.9, 55.6, 34.1, 25.6, 22.8. FT-IR (thin layer): vmax = 1726,

1672, 1600, 1256, 1240, 1205, 1175 cm™; HR-MS (ESI): m/z = 314.0995, calcd. for C1sH17NOs+Na*:
314.0999.
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1-(4-(2-Methoxyphenyl)-4-oxobutoxy)pyrrolidine-2,5-dione, 3de was isolated as yellow oil (64%,
purified by column chromatography with CH.Cl,/EtOAc = 20/1 as eluent). *H NMR (300.13 MHz,
CDClz): 6=7.70-7.60 (m, 1H), 7.47 — 7.36 (m, 1H), 7.02 — 6.86 (m, 2H), 4.14 (t, J = 6.2 Hz, 2H), 3.87
(s, 3H), 3.19 (t, J = 7.0 Hz, 2H), 2.65 (s, 4H), 2.15 — 2.01 (m, 2H). *C NMR (75.47 MHz, CDCl3): & =
201.4,171.3, 158.7, 133.5, 130.2, 128.1, 120.6, 111.7, 76.9, 55.6, 39.7, 25.5, 22.8. FT-IR (thin layer):
vmax = 1727, 1671, 1597, 1486, 1437, 1287, 1246, 1207 cm™*; HR-MS (ESI): m/z = 314.0997, calcd. for
CisH17NOs+Na*: 314.0999.
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1-(4-(4-Bromophenyl)-4-oxobutoxy)pyrrolidine-2,5-dione, 3ee was isolated as pale brown gum
(82%, purified by column chromatography with CH,Cl,/EtOAc = 20/1 as eluent). *H NMR (300.13 MHz,
CDCls): 8 =7.91 — 7.81 (m, 2H), 7.63 — 7.56 (m, 2H), 4.20 (t, J = 5.8 Hz, 2H), 3.27 (t, J = 7.0 Hz, 2H),
2.70 (s, 4H), 2.20 — 2.06 (m, 2H). 3C NMR (75.47 MHz, CDCl3): & = 198.5, 171.3, 135.7, 132.0, 129.8,

128.4, 76.7, 34.5, 25.6, 22.6. FT-IR (thin layer): vmax = 1722, 1682 cm™. HR-MS (ESI): m/z = 361.9990,
calcd. for C14H14BrNOs+Na*: 361.9998.
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1-((4-Oxopentyl)oxy)pyrrolidine-2,5-dione, 3fe was isolated as brown oil (70%, purified by column
chromatography with CH,CIl,/EtOAc = 20/1 as eluent). *H NMR (300.13 MHz, CDCls): = 4.09 (t, J =
5.9 Hz, 2H), 2.74 (t, J = 7.0 Hz, 2H), 2.69 (s, 4H), 2.18 (s, 3H), 2.01 — 1.84 (m, 2H). *C NMR (75.47
MHz, CDCls): & =208.1, 171.3, 76.5, 39.2, 30.2, 22.6, 22.1. FT-IR (thin layer): vmax = 1785, 1715, 1429,
1401, 1373, 1208, 1171, 1075, 653 cm™. HR-MS (ESI): m/z = 222.0733, calcd. for CoH1sNO4s+Na*:
222.0737.
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1-(4-Oxo-4-(pyridin-2-ybutoxy)pyrrolidine-2,5-dione, 3ge was isolated as brown solid. (20%,
purified by column chromatography with CH.Cl/EtOAc = 20/1 as eluent). Mp = 112-113°C. *H NMR
(300.13 MHz, CDCls): 8.64 (d, J = 4.3 Hz, 1H), 7.99 (d, J = 7.8 Hz, 1H), 7.85 — 7.76 (m, 1H), 7.49 —
7.40 (m, 1 H), 4.18 (t, J = 6.4 Hz, 2H), 3.44 (t, J = 7.1 Hz, 2H), 2.67 (s, 4H), 2.20 — 2.03 (m, 2H). 13C
NMR (75.47 MHz, CDCls): 6 = 200.9, 171.4, 153.2, 149.0, 137.0, 127.3, 121.8, 76.7, 33.8, 25.5, 22 4.

FT-IR (thin layer): vmax = 1714, 1698, 1204 cm?. HR-MS (ESI): m/z = 285.0849, calcd. for
Ci13H14N204+Na*: 285.0846.
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5,5-Dimethyl-1-((4-oxopentyl)oxy)pyrrolidin-2-one, 3ff was isolated as yellow gum (35%, purified
by column chromatography with CH,Cl,/EtOAc = 40/1 as eluent). *H NMR (300.13 MHz, CDCls): d =
3.97 (t, J = 6.1 Hz, 2H), 2.66 (t, J = 7.1 Hz, 2H), 2.27 (t, J = 7.8 Hz, 2H), 2.14 (s, 3H), 1.97 — 1.85 (m,
2H), 1.81 (t, J = 7.7 Hz, 2H), 1.24 (s, 6H). 3C NMR (75.47 MHz, CDCl3): 5 = 208.4, 171.5, 76.0, 60.9,

39.9, 30.8, 30.0, 26.5, 25.4, 22.8. FT-IR (thin layer): vmax = 2970, 1714, 1368, 1206, 1170, 1093, 1049.
HR-MS (ESI): m/z = 252.0098, calcd. for C11H1sNOs+K*: 252.0097.
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2-(3-Oxo0-3-phenylpropoxy)isoindoline-1,3-dione, 3ha was isolated as white solid (54%, purified
by column chromatography with CH.CIl,/EtOAc = 20/1 as eluent). Mp = 138-140 °C. 'H NMR (300.13
MHz, CDCls): 8 = 7.98 — 7.91 (m, 2H), 7.85 — 7.77 (m, 2H), 7.76 — 7.70 (m, 2H), 7.60 — 7.52 (m, 1H),
7.50 — 7.41 (m, 2H), 4.68 (t, J = 6.7 Hz, 2H), 3.53 (t, J = 6.7 Hz, 2H). 3C NMR (75.47 MHz, CDCls): &
=196.6, 163.6, 136.5, 134.6, 133.5, 128.93, 128.76, 128.2, 123.7, 73.6, 37.5. FT-IR (thin layer): vmax =
1728, 1688, 1210, 1185, 1136, 975, 876, 752, 694. HR-MS (ESI): m/z = 334.0476, calcd. for
C17H13NO4+K*: 334.0476.

3-(3-Ox0-3-phenylpropyl)-1H-benzo[d][1,2]oxazine-1,4(3H)-dione, 3ha’ was isolated as white
solid (13%, purified by column chromatography with CH>CIl,/EtOAc = 20/1 as eluent). Mp = 91-94 °C.
H NMR (300.13 MHz, CDCI3): & = 8.35 - 8.20 (m, 2H), 8.01 — 7.90 (m, 3H), 7.85 7.90 — 7.81 (m, 1H),
7.62 —7.53 (m, 1H), 7.51 — 7.42 (m, 2H), 4.54 (t, J = 7.2 Hz, 2H), 3.56 (t, J = 7.2 Hz, 2H). 3C NMR
(75.47 MHz, CDCI3): 6 = 197.0, 160.0, 157.1,136.4, 136.0, 134.1, 133.7, 129.83, 129.76, 128.9, 128.2,
127.9, 123.8, 44.2, 35.8. FT-IR (thin layer): vmax = 3440, 1731, 1678, 1657, 1286, 743, 694. HR-MS
(ESI): m/z = 296.0916, calcd. for C17H13NO4+H: 296.0917.

0]
(@)
O,N
O
1-(3-Ox0-3-phenylpropoxy)pyrrolidine-2,5-dione, 3he was isolated as white solid (60%, purified
by column chromatography with CH,Cl./EtOAc = 20/1 as eluent). Mp = 115-116 °C. *H NMR (300.13
MHz, CDCls): 7.97 — 7.87 (m, 2H), 7.63 — 7.53 (m, 1H), 7.50 — 7.41 (m, 2H), 4.57 (t, J = 6.4 Hz, 2H),
3.48 (t, J = 6.4 Hz, 2H), 2.67 (s, 4H). *C NMR (75.47 MHz, CDCl): & = 196.9, 171.4, 136.5, 133.6,

128.8, 128.2, 72.2, 37.7, 25.6. FT-IR (thin layer): vmax = 3486, 1719, 1681, 1210, 754, 690, 649 cm™;
HR-MS (ESI): m/z = 270.0737, calcd. for C13H13NO4+Na*: 270.0737.

(0]

4-Hydroxy-1-phenylbutan-1-one, 4 was isolated as yellow oil (90%, purified by column
chromatography with PE/EtOAc = 1/1 as eluent).'” *H NMR (300.13 MHz, DMSO-ds): & = 8.01 — 7.90
(m, 2H), 7.68 — 7.57 (m, 1H), 7.57 — 7.46 (m, 2H), 3.66 (bs, 1H), 3.46 (t, J = 6.4 Hz, 2H), 3.05 (t, J = 7.2
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Hz, 2H), 1.85 — 1.69 (m, 2H). *C NMR (75.47 MHz, DMSO-ds): d = 200.0, 136.8, 133.0, 128.7, 127.8,
60.1, 34.6, 27.2. FT-IR (thin layer): vmax = 2951, 2882, 1720, 1684, 1598, 1449, 1368, 1321, 1276, 1236,
1206, 1054, 1030, 1002, 759, 742, 692 cm™. HR-MS (ESI): m/z = 187.0733, calcd. for C10H1202+Na*:
187.0730.

3-Phenyl-5,6-dihydro-4H-1,2-oxazine, 5 was isolated as white solid (93%). Mp = 66-67 °C. H
NMR (300.13 MHz, CDCls): 8 = 7.76 — 7.60 (m, 2H), 7.46 — 7.31 (m, 3H), 4.07 (t, J = 5.2 Hz, 2H), 2.60
(t, J = 6.9 Hz, 2H), 2.20 — 2.00 (m, 2H). 3C NMR (75.47 MHz, CDCls): & = 155.1, 136.2, 129.6, 128.6,
125.4, 65.8, 21.0, 19.5. FT-IR (thin layer): vmax = 1448, 1016, 905, 842, 758, 694, 550. HR-MS (ESI):
m/z = 162.0913, calcd. for C1o0H1:NO+H*: 162.0907.

Ph

+
\N_O_

5-Phenyl-3,4-dihydro-2H-pyrrole-1-oxide, 6 was isolated as slightly yellow solid (68%). Mp = 98—
100 °C (Lit. Mp = 100-102 °C).18 *H NMR (300.13 MHz, CDCls): & = 8.45 — 8.15 (m, 2H), 7.57 — 7.31
(m, 3H), 4.26 (t, J = 8.1 Hz, 2H), 3.19 (t, J = 7.6 Hz, 2H), 2.36 — 2.07 (m, 2H). 3C NMR (75.47 MHz,
CDClz): 6 = 141.5, 130.6, 129.1, 128.6, 127.5, 65.0, 31.2, 16.8. FT-IR (thin layer): vmax = 1574, 1560,
1448, 1376, 1220, 768, 693. HR-MS (ESI): m/z = 162.0913, calcd. for C10H11NO+H*: 162.0915.

5. References

(1) Croft, R. A.; Dubois, M. A. J.; Boddy, A. J.; Denis, C.; Lazaridou, A.; Voisin-Chiret, A. S.; Bureau, R.; Choi,
C.; Mousseau, J. J.; Bull, J. A. Catalytic Friedel-Crafts Reactions on Saturated Heterocycles and Small
Rings for Sp3-sp? Coupling of Medicinally Relevant Fragments. Eur. J. Org. Chem. 2019, 2019 (31-32),
5385-5395. https://doi.org/10.1002/ejoc.201900498.

(2) Allen, B. D. W.; Hareram, M. D.; Seastram, A. C.; McBride, T.; Wirth, T.; Browne, D. L.; Morrill, L. C.
Manganese-Catalyzed Electrochemical Deconstructive Chlorination of Cycloalkanols via Alkoxy Radicals.
Org. Lett. 2019, 21 (22), 9241-9246. https://doi.org/10.1021/acs.orglett.9b03652.

(3) Miki, Y.; Tomita, N.; Ban, K.; Sajiki, H.; Sawama, Y. Synthesis of 1-Pyrroline by Denitrogenative Ring
Expansion of Cyclobutyl Azides under Thermal Conditions. Adv. Synth. Catal. 2021, 363 (14), 3481—
3484. https://doi.org/10.1002/adsc.202100329.

(4) Fang, J.; Li, L.; Yang, C.; Chen, J.; Deng, G.-J.; Gong, H. Tandem Oxidative Ring-Opening/Cyclization
Reaction in Seconds in Open Atmosphere for the Synthesis of 1-Tetralones in Water—Acetonitrile. Org.
Lett. 2018, 20 (22), 7308—7311. https://doi.org/10.1021/acs.orglett.8b03246.

(5) Bamford, S. J.; Gillespie, R. J.; Todd, R. S. Triazolo[4,5-d]Pyramidine Derivatives, Their Preparation, and
Use as Purine Receptor Antagonists for Treating Movement Disorders and Other Diseases.
W02009156737A1, 2009.

521



(6)

(7)

(8)

(9)

(10)

(11)

(12)
(13)
(14)
(15)
(16)

(17)

(18)

Lou, C.; Wang, X.; Lv, L.; Li, Z. Iron-Catalyzed Ring-Opening Reactions of Cyclopropanols with Alkenes
and TBHP: Synthesis of 5-Oxo Peroxides. Org. Lett. 2021, 23 (19), 7608—7612.
https://doi.org/10.1021/acs.orglett.1c02824.

Wang, Y.-F.; Chiba, S. Mn(lll)-Mediated Reactions of Cyclopropanols with Vinyl Azides: Synthesis of
Pyridine and 2-Azabicyclo[3.3.1]Non-2-En-1-0Ol Derivatives. . Am. Chem. Soc. 2009, 131 (35), 12570
12572. https://doi.org/10.1021/ja905110c.

Li, Y.; Zhang, J.; Li, D.; Chen, Y. Metal-Free C(Sp 3 )—H Allylation via Aryl Carboxyl Radicals Enabled by
Donor—Acceptor Complex. Org. Lett. 2018, 20 (11), 3296—3299.
https://doi.org/10.1021/acs.orglett.8b01172.

Chanmiya Sheikh, Md.; Takagi, S.; Ogasawara, A.; Ohira, M.; Miyatake, R.; Abe, H.; Yoshimura, T;
Morita, H. Studies on the Lossen-Type Rearrangement of N-(3-Phenylpropionyloxy) Phthalimide and N-
Tosyloxy Derivatives with Several Nucleophiles. Tetrahedron 2010, 66 (12), 2132-2140.
https://doi.org/10.1016/j.tet.2010.01.074.

O’Connor, N. A.; Berro, A. J.; Lancaster, J. R.; Gu, X.; Jockusch, S.; Nagai, T.; Ogata, T.; Lee, S.;
Zimmerman, P.; Willson, C. G.; Turro, N. J. Toward the Design of a Sequential Two Photon Photoacid
Generator for Double Exposure Photolithography. Chem. Mater. 2008, 20 (24), 7374-7376.
https://doi.org/10.1021/cm802343u.

Alcock, N. W.; Harrison, W. D.; Howes, C. Secondary Bonding. Part 13. Aryl-Tellurium( IV ) and -lodine(
IIl') Acetates and Trifluoroacetates. The Crystal and Molecular Structures of Bis-(p-
Methoxyphenyl)Tellurium Diacetate, u-Oxo-Bis[Diphenyltrifluoroacetoxytellurium] Hydrate, and
[Bis(Trifluoroacetoxy)lodo]Benzene. J Chem Soc Dalton Trans 1984, No. 8, 1709-1716.
https://doi.org/10.1039/DT9840001709.

Thorpe, W. G.; Kochi, J. K. Silver(ll) Complexes of Dipyridyl. J. Inorg. Nucl. Chem. 1971, 33 (11), 3958—
3962. https://doi.org/10.1016/0022-1902(71)80307-X.

Bruker. APEX-III. Bruker AXS Inc., Madison, Wisconsin, USA, 2019.

Krause, L.; Herbst-Irmer, R.; Sheldrick, G. M.; Stalke, D. Comparison of Silver and Molybdenum
Microfocus X-Ray Sources for Single-Crystal Structure Determination. J. Appl. Crystallogr. 2015, 48 (1),
3-10. https://doi.org/10.1107/51600576714022985.

Sheldrick, G. M. SHELXT — Integrated Space-Group and Crystal-Structure Determination. Acta
Crystallogr. Sect. Found. Adv. 2015, 71 (1), 3-8. https://doi.org/10.1107/52053273314026370.
Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta Crystallogr. Sect. C Struct. Chem. 2015,
71 (1), 3-8. https://doi.org/10.1107/52053229614024218.

Fujioka, H.; Komatsu, H.; Miyoshi, A.; Murai, K.; Kita, Y. Phenyliodine Diacetate-Mediated Oxidative
Cleavage of Cyclobutanols Leading to y-Hydroxy Ketones. Tetrahedron Lett. 2011, 52 (9), 973-975.
https://doi.org/10.1016/j.tetlet.2010.12.032.

Voznesenskaia, N. G.; Shmatova, O. I.; Nenajdenko, V. G. Transformation of Cyclic Ketimines to
Oxaziridines and Nitrones. Mendeleev Commun. 2017, 27 (1), 29-30.
https://doi.org/10.1016/j.mencom.2017.01.008.

S22



6. The 1H and 3C spectra of synthesized compounds
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dione, 3ca’ 6 Relaxation Delay 1.0000
7 Pulse Width 13.0000
O 8 Acquisition Time 0.9002
e} o 9 Specirometer Frequency 75.48
| 10 Spectral Width 18115.9
N 11 Lowest Frequency -745.3
o) 12 Nudeus 13C
MeO 13 Acguired Size 16308
14 Speciral Sze 32768
| |
| l [ 1
|
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H NMR (300.13 MHz, CDCls3)
1 Solvent cocia
2-(4-(2-Methoxyphenyl)-4- 2 Temperature 299.3
oxobutoxy)isoindoline-1,3- 3 Pulse Sequence 70
dione, 3da 4 Murrber of S@ns 4
OMe O 0 2 Recewer Gain 7.1
o 6 Relaxation Delay 0.0050
N 7 Pulse Width 9,0000
8 Acquisition Time 1.3518
0 G Spedrometer Frequency 300.13
10 Spedral Width 6009, 6
11 Lowest Frequency -609.5
12 Mudeus 1H
13 Aoguired Size g124
14 Spedral Size 16384
|
11
|
|
p
II
R R
< < N
Qo a o
— O
1
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ppm
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—201.37
—163.59
—158.67

13C NMR (75.47 MHz, CDCls)

2-(4-(2-Methoxyphenyl)-4-
oxobutoxy)isoindoline-1,3-
dione, 3da
OMe O 0]

O\
N

o)

134.40
133.39
130.21

/

128.98
\128.20

\

123.43
120.59

—111.62

78.02

O g < o (=)}
=T O WO (W p] M~ [+a)
M~ I~ O LN a o
M~ M~ I~ LN (xa] o~
— e | | |

1 Solvent CDC3

2 Tenperature 301.5

3 Pulse Sequence zgpa30

4 Murrber of S@ns 156

5 Receiver Gain 3250.0

6 Relaxation Delay 1.0000

7 Pulse Width 13.0000

8 Acquisidon Time 0.9002

O Spectrometer Frequency 75.48

10 Specral Width 18115.9

11 Lowest Frequency -730.5

12 Mudeus 13C

13 Acquired Size 16308

14 Spedral Size 32768
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IH NMR (300.13 MHz, CDCls)

3-(4-(2-Methoxyphenyl)-4-
oxobutyl)-1H-
benzo[d][1,2]oxazine-1,4(3H)-

4.20
4.18
4.16
3.87
3.15
3.12
3.10
2.29
2.27
2.25
2.22
2.20

Solvent CDCI3
dione, 3da’ Temperature 299.3
(@) Pulse Sequence g
Mumber of Scans 4 [
OMe O cl) Receiver Gain 25
N Relaxation Delay 0.0050
Pulse Width 9.0000
) Spectrometer Frequency 300.13
Spectral Width B8009.6
Lowest Frequency -609.5
Mudleus 1H
Acquired Size 3124
Spectral Size 16334
I
| |
| |
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, L Ll
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ppm
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13C NMR (75.47 MHz, CDCl3)
3-(4-(2-methoxyphenyl)-4-
oxobutyl)-1H- 1 Solvent coci
benzo[d][1,2]oxazine- 2 Tenperature 302.2
1,4(3H)-dione, 3da’ 3 Pulse Sequence zgpg30
o 4 Murrber of S@ns 820
53 Receiver Gain 3250.0
OMe O 0 6 Relaxation Delay 1.0000
l\ll 7 Pulse Width 13.0000
8 Acquisition Time 0.9002
0 9 Spedcrometer Frequency 75.48
10 Spedral Width 18115.9
11 Lowest Frequency -743.7
12 Mudeus 13C
13 Acquired Sze 16308
14 Spectral Size 32768
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ppm
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H NMR (300.13 MHz, CDCl3) J J| J | j
2-(4-(4-Bromophenyl)-4-
oxobutoxy)isoindoline-1,3-
dione, 3ea
o) 0 Solvent CDCI3
O. Temperature 298.0
N Pulse Sequence g
Mumber of Scans 1
Br 0) Receiver Gain 32
Relaxation Delay 0,1000
Pulse Width 14,7000
Spectrometer Frequency 300,23
Spectral Width 5852.4
Lowest Frequency -1094.5
Mudeus 1H
| Acquired Size 16308
1 Spectral Size 32758 I |
|
| [
_Ulu Wt J l l
I
—rtdbd T T T
AR 8 &K S
— e o — [
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13C NMR (75.47 MHz, CDCls) 1 Solvert CDCi3
2 Tenperature 208.0
2-(4-(4-Bromophenyl)-4- 3 Pulse Sequence z0pg30
oxobutoxy)isoindoline-1,3- 4 Murber of S@ns 180
dione. 3ea 53 Receiver Gain 101.0
0 ’ 0 6 Relaxation Delay 0.8000
7 Pulse Width 9.9000
O\N 8 Acquisiion Time 1.1431
O Spedrometer Frequency 75.50
Br o 10 Spectral Width 17857.1
11 Lowest Frequency -1370.0
12 Mudeus 13C
13 Acquired Size 20412
14 Spedral Size 65536
I
I
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ppm
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H NMR (300.13 MHz, CDCl3)
Solvent CDCI3
3-(4-(4-Bromophenyl)-4- Temperature —_p
oxobutyl)-lH- Pulse Sequence za
benzo[d][1,2]oxazine-1,4(3H)- Number of Scans 1
dione, 3ea’ Receiver Gain 32
0 Relaxation Delay 0.1000
Pulse Width 14,7000
(@] (I) Spectrometer Frequency 300,23
N Spectral Width 5832.4
Lowest Frequency -1094.5
Br O Mudeus 1H
| Acquired Size 16308
Spectral Size 32768 I
I
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|
| N |I
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'H NMR (300.13 MHz, CDCls) 1 Solvent cocis
2 Temperature 208.0
3-(4-(4-Bromopheny|)-4- 3 Pulse Seguence zgpg30
oxobutyl)-lH- 4 Mumber of Scans 500
b dir 2]oxazine—1 4(3H)- 3 Receiver Gain 101.0
enzo[ ][ K ! 6 Relaxation Delay 0.8000
dione, 3ea’ 7 PuseWidth 99000
(e} 8 Acquisiion Time 1.1431
9 Spedrometer Frequency 735.50
) 0 10 Spedral Width 17857.1
N 11 Lowest Frequency -1370.1
12 Mucleus 13C
Br O 13 Acquired Size 2412
14 Spedral Size 65536
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IH NMR (300.13 MHz, CDCl3)
Tide i8e46.{1H}
2-((4-Oxopentyl)oxy)isoindoline- Solvent coclz
1,3-dione, 3fa Terperature 302.5
Pulse Sequence ZQ
(@] Nurrber of Scans 4
)J\/\/o\ Receiver Gain 5}
N Relaxation Delay 0.0050
Pulse Width G.0000
@) Spectrometer Freguency 300.13
Spectral Width 6009.6
Lowest Frequency -608.9
Nudeus 1H
Acquired Size 8124 |
Speciral Size 16384
1l
|
|
| |
o g TP
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o O o o oA
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01
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13C NMR (75.47 MHz, CDCl5)
.. . Title i8655.{13C}
2—((4—Oxopentyl)oxy)lso|ndoI|ne— edvent J—_
1,3-dione, 3fa Tenperature 298.0
Pulse Sequence zgpg30
O @) Nurrber of Scans 160
)J\/\/O\ Receiver Gain 101
N Relaxation Delay 0.8000
Pulse Width 9.9000
O Spectrometer Freguency 75.50
Spectral Width 17857.1
Lowvest Frequency -1371.1
Nudeus 13C
Acquired Size 20412
Spectral Size 63536

>0 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
ppm
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8.28
8.25
8.24
8.21
7.94
7.92
7.90
7.86
7.83
7.81

~7.26
4.11
4,09
4.07
2.60
2.57
2.55
2.13
2.12
2.10
2.08

H NMR (300.13 MHz,
CDCls)
3-(4-Oxopentyl)-1H-
benzo[d][1,2]oxazine- Title i8655.{13C}
1,4(3H)-dione, 3fa’ Solvent CoCl3
Terrperature 298.0
(0] Pulse Sequence zgpg30
Murrber of S@ns 160
O (I) Receiver Gain 101
)J\/\/ N Relaxation Delay 0.8000
Puls e Width 0.9000
O Spedrormeter Freguency 75.50
Spedral Width 17857.1
Lowvest Frequency -1371.1
Nucleus 13C
Acguired Size 20412
Spedral Size 65536
|
Il
il |II| |
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FARE T T
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13C NMR (75.47 MHz, i
CDCl3)
Title 86554130}
3-(4-Oxopentyl)-1H- Solvent coci3
benzo[d][1,2]oxazine- :EE‘;:;E:;CE j;?ggn
1,4(3H)-dione, 3fa’ Hurber of S 160
0 Receiver Gain 10
Relaxation Delay 0.8000
o o Pulse Width 9.5000
M | Spectrometer Frequency 75.50
N Spedtral Width 17857.1
o) Lowest Frequency -1371.1
Mudeus 13C
Acquired Size 20412
Spedtral Size 65536
| | |
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
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H NMR (300.13 MHz,
CDCls) 1 Tile BUD188.{1H}.1.fid
2 Solvent ChoC3
2-(4-Ox0-4-(pyridin-2- 3 Temperature 2%6.0
yl)butoxy)isoindoline-1,3- . ;:':rzzfg;‘?;;is ‘ig
dione, 3ga 6 Recever Gain 32.0
0 7 Relaxation Delay 0.1000
O 8 Pulse Width 14,7000
Ns O\ 9 Acquisition Time 2.7724
10 Spedrometer Frequency 300.23
= o 11 Specral Width 5882.4
12 Lowest Frequency -1094. 2
13 Nucleus 1H
14 Acguired Size 16308
15 Spedral Size 69530
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1 Tie BUD188.{13CL2.fid
13
C NMR (75.47 MHz, CDCl5) 5 Solvent cpcla
T 3 Temperature 208.0
2-(4-Ox0-4-(pyridin-2- e
. A - 4 Pulse Sequence zgpg30
yl)butoxy)isoindoline-1,3- S Nurrber of S@ns 200
dione, 3ga 6 Receiver Gain 101.0
7 Relaxation Delay 0.8000
O 0 8 Pulse Width 9.5000
N O. 9 Acguisition Time 1.1431
| ~ N 10 Spectrometer Frequency 75.50
7 11 Speciral Width 17857.1
) 12 Lowest Frequency -1374.1
13 Mudeus 13C
14 Acquired Size 20412
15 Speciral Sze 65536
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'H NMR (300.13 MHz, CDCl5)
3-(4-Ox0-4-(pyridin-2-
yl)butyl)-1H-
benzo[d][1,2]oxazine-1,4(3H)-
dione, 3ga’

O
o 9
N N
| AN
= 0]
I

1.004
12.03
1.03.1
11 06§
2.03
11.034

4.24
4.22
313

T
<+
<
~

3.37
3.34

I—'—i
i
<

o~

2.35
2.33
2.30
2.28
2.26

="
1 THe BUD187.{1H}.1.fid
2 Solvent CDCI3
3 Temperature 298.0
4 Pulse Sequence zg
5 Murmber of S@ns 1
6 Receiver Gain 32.0
7 Relaxation Delay 0.1000
8 Pulsewidth 14.7000
9 Acguisition Time 2.7724
10 Spectrometer Frequency 300. 23
11 Spectral Width 5882.4
12 Lowest Frequency -1094.5
13 Mudeus 1H
14 Acguired Size 16308
15 Speciral Size 65536
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13C NMR (75.47 MHz, CDCly3)
3-(4-Ox0-4-(pyridin-2-yl)butyl)- e oot
1H—benzo[d]_[1,2]oxazme— 3 Tererature 28,0
1,4(3H)-dione, 3ga’ 4 Pulse Sequence zapga0
5 MNurrber of S@ns 500
O 6 Recaiver Gain 101.0
7 Relaxation Delay 0.8000
o O, 8 Pulse Width 9.9000
N\ N 9 Acquisidon Time 1.1431
| 10 Spectrometer Frequency 75.50
= O 11 Spectral Width 17857.1
12 Lowest Frequency -1369.8
13 MNudeus 13C
14 Acquired Size 20412
15 Spedtral Size 65336
I
I | \ I |
I
| [ I
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 30 20 10 -10
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Tide 8457 . {1H.1.fid J J
'H NMR (300.13 MHz, iﬂ“ﬂﬂt . 555'3
enmperature !
CDCI3) Pulse Sequence zg
4,5,6,7-Tetrachloro-2- Number of Scans !
Receiver Gain 32.1
(4-0x0-4- _ Relaxation Delay 0.1000
phenylbutoxy)isoindoli Pulse Width 15.0000
ne-1,3-dione, 3ab Acquisition Time 2.7150
Spectrometer Freguency 300,13
Cl Cl Spedtral Width 6009.6
Lowvest Frequency -911.1 [
Cl Cl Mudeus 1H i
Acguired Size 16316
Spedral Size 65336
0 (@] N (@]
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13C NMR (75.47 MHz, CDCl3)

Te i8457.413C % 1.fid
4,5,6,7-Tetrachloro-2-(4-oxo-4- Solvent coci3
phenylbutoxy)isoindoline-1,3- Termperature 298.0

dione, 3ab Pulse Sequence zapa30
Nurrber of S@ns 150
Cl Cl Receiver Gain 101.0
Relaxation Delay 0.8000
cl cl F‘ulse. 1u"'1ljﬁ'l 10. 0000
Acquisition Time 114321
Spedrometer Frequency 75.50
o O N (@) [ Spedral Width 17857.1
| Lowest Frequency -1370.7
o Mucleus 13C
Acguired Size 20412
Spedral Size 65536
|
|
| |

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
ppm
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'H NMR (300.13 MHz, CDCls)
2-(4-Ox0-4-phenylbutoxy)-

1H-benzo[delisoquinoline- Tide ie464.{1H}.1.fid
1,3(2H)-dione, 3ac Sohvent CDCl3
Termperature 300.0
(0] (@] Pulse Sequence g

0 Murmber of S@ns 1
N Receiver Gain 321
‘ Relaxation Delay 0.1000
O Pulse Width 15.0000
Acguisition Time 2.7150

Spedrometer Frequency 300.13

Spedral Width 6009.6
Lowest Frequency -011.1
MNucleus 1H
' Acquired Size 16316
! Spediral Size 65536
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Tide iB464.£13CL.2.fid
13C NMR (75.47 MHz, CDCl5) Sohvent cocl3
Terperature 300.0
2'(4'OX0'4'phenyIbUtOXy)' Pulse Sequence zgpag30
1H-benzo[de]isoquinoline- Nurrber of S@ns 100
1,3(2H)-dione, 3ac Receiver Gain 214.2
Relaxation Delay 0.8000
e) o) Pulse Width 9.0000
O. | Acquisiion Time 0.9050
N Specrometer Frequency 75.48
‘ Spectral Width 18028.8
O Lowest Frequency -1461.7
O u Nudeus 13C
Acquired Size 16316
Spedral Size 65530
I
I
|
1
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Parameter
THe
Soby ent:
Termperature
Pulse Sequence
Nurrber of Scans
Recaner Gain
Relaxation Delay
Pulse Width
Acquisidon Time

Spectral Width
Nudeus

Acquired Size
Spectral Size

Lowest Frequency

Value
i858e.{1H.1.fid
coclz
303.2
zg
4
0.3
1.0000
G.0000
1.2518

Specirometer Freguency 300.13

6009.6
-610.2
1H
8124
85536

IH NMR (300.13 MHz,
CDCl3)

2-(4-Ox0-4-phenylbutoxy)-
3a,4,7,7a-tetrahydro-1H-
4., 7-methanoisoindole-
1,3(2H)-dione, 3ad

©)‘\/\/O\N

O

7.98
7.96

f
|

_J

7.56
7.54
7.51
7.46
7.44
7.41
7.26
—6.14

R

1
e

[0 ]
o
[ |

1.01
12.01

T
o
o

o~

R

——
(]
ol
(|

B

-

=
o
N Mt

42.29-41
1.18
1 18:1I

T i T N T

11,5 11.0 10.5 10.0 9.5 9.0 85 8.0 7.

i
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ppm
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—199.42
—172.29

13C NMR (75.47 MHz, CDCls)

2-(4-Ox0-4-phenylbutoxy)-

3a,4,7,7a-tetrahydro-1H-4,7-

methanoisoindole-1,3(2H)-
dione, 3ad

137.03

/

134.68
~133.12

128.66
128.14

\
!
\

Title i8586.{13C%13.fid
Sobvent CcDCl3
Terperature 303.2
Pulse Sequence zapg3i0
MNurrber of S@ns 73
Receier Gain 3250.0
Relaxation Delay 1.0000
Pulse Vidth 13.0000
| Acquisiton Time 0.9002
Spedrometer Frequency 75.48
Spedral Width 18115.9
Lowest Frequency -748.7
MNudeus 13C
Acquired Size 16308
Spedral Size 65536

77.59
77.16
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H NMR (300.13 MHz, ]
CDCl3)
1-(4-Ox0-4- . Tie i8455.{1H}.1. fid
phenylbutoxy)pyrrolidine Solvert £DCi3
-2,5-dione, 3ae Tenperature 208.0
Pulse Sequence zg
O O Murrber of S@ns 1
O. Receiver Gain 32.0
N Relaxation Delay 0.1000
Pulse \Width 14.5000
O Acquisiton Time 2.7724
Spectrometer Freguency 300,23
Spedtral Width 5882.4
Lowest Frequency -1094.2
Mudeus 1H
Acquired Size 16308
Spedral Size 65536
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13C NMR (75.47 MHz,
CDClg)
1-(4-Oxo-4- THe i8455.{13C)}.2.fid
phenylbutoxy)pyrrolidine Solvent coclz
-2,5-dione, 3ae Terrperature 208.0
Pulse Sequence zgpg30
(0] 0 hurrber of S@ns 100
O. Recener Gain 101.0
N Relaxation Delay 0.8000
Pulse Width 10,0000
) Acquisition Tirre 11431
Spedrometer Freguency 75,50
Spedral Width 17857.1
Lowest Frequency -1381.4
Nucleus 13C
Acquired Size 20412
Spedral Sze B95306
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'H NMR (300.13 MHz,
cDCly) ( [ [ [ /
1-(4-Oxo0-4-(p- J f J Jl ‘ |
tolyl)butoxy)pyrrolidine-2,5- J /
dione, 3be
O o) Title i8847.{1H}
O. Solvent coa3
N Temperature 298.0
b Pulse Sequence 20
@) Mumber of Scans 1
Receiver Gain 32
Relaxation Delay 0.1000
Pulse Width 14,7000
Spectrometer Frequency 300.23
Spectral Width 5882.4 '
Lowest Frequency -1054.2
Mudleus 1H
Acquired Size 16308
Spectral Size 32768
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13C NMR (75.47 MHz, CDCl5)
1-(4-OXO-4-(p- Title i8847,{13C}
tolyl)butoxy)pyrrolidine-2,5- Salvent coal3
. Temperature 298.0
dione, 3be
Pulse Sequence zgpg3d
o Mumber of Scans 160
o Receiver Gain 101
N Relaxation Delay 0.8000
Pulse Width 9,9000
0O Spectrometer Frequency 75,50
Spectral Width 17857.1
Lowest Freguency -1372.2
Mudeus 13C
Acquired Size 20412
Spectral Size 65536
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1 Solvent cocCl3
2 Temperature 300.0
3 Pulse Sequence z0
H NMR (300.13 MHz, CDCls3) 4 Nurber of Scans 1 [
5 Receier Gain 321
1-(4-(4-Methoxyphenyl)-4- 6 Relaxation Delay 0.1000
oxobutoxy)pyrrolidine-2,5- 7 Pulse Width 14.1000
dione. 3ce 8 Acquisiton Time 2.7150
! O Spedrometer Frequency 300.13
0 o 10 Spedral Width o009.6
o 11 Lowest Frequency -911.1
N 12 Mucleus 1H
13 Acguired Size 16316
MeO ') 14 Spedral Size 65536
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13C NMR (75.47 MHz, CDCl3) Title 18859, {13C}
Solvent CDCI3
1_(4_(4_Methoxypheny|)_4_ Temperature 300.0
oxobutoxy)pyrrolidine-2,5- Pulse Sequence 20pg30
dione. 3ce Mumber of Scans 150
’ Receiver Gain 214
e) o Relaxation Delay 0.8000
0 Pulse Width 9.3000
\N Spectrometer Frequency 75.48
Spectral Width 158028.8
MeO (@) Lowest Frequency -1459.8
MNudeus 13C
Acquired Size 16316
Spectral Size 32768
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H NMR (300.13 MHz,
CDCl3)

1-(4-(2-Methoxyphenyl)-4-

[4 16
4.14
\4.12
\

3.87
3.22
3.19
3.17

[
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. _2.65
2.11
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Tptz.crﬁ.
2.04
2.02

oxobutoxy)pyrrolidine-2,5- Tite 18361, {1
dione, 3de Solvent CDCI3
Temperatre 300.0
OMe O 0 Pulse Sequence g
o) Mumber of Scans 1
N Receiver Gain 32
b Relaxation Delay 0.1000
(@) Pulse Width 14,1000
Spectrometer Frequency 300,13
Spectral Width &009.6
Lowest Frequency -210.8
Mudeus H
Acgquired Sze 16316
Spectral Size 32763
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1 Solvent CcDC3

2 Tenperature 300.0

3 Pulse Sequence 7gpa30

13 4 MNurrber of S@ns 50

C NMR (75.47 MHz, 5 Receiver Gain 214.2
CDCly) & Relaxation Delay 0.8000

7 Pulse Width 9,3000

1—(4—(2—Methoxyphenyl)—4— 8 Acquisition Time 0.9050
oxobutoxy)pyrrolidine-2,5- 9 Spectrometer Frequency 75.48
dione, 3de 10 Spectral Width 18028.8

11 Lowest Frequency -1466.7

OMe O 'e) 12 Nudeus 13C
@)I\/\/O b 13 Acquired Size 16316
N 14 Spectral Size 65536
O |
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H NMR (300.13 MHz,
CDCls) u ( (
1-(4-(4-Bromophenyl)-4- (
oxobutoxy)pyrrolidine-2,5- | J J |
dione, 3ee
Title 3887, {1H}
O O Solvent cocl3
/@)WOb Temperature 298.0
N
Pulse Sequence 20
Br o Mumber of Scans 1
Receiver Gain 32
Relaxation Delay 0.1000
Pulse Width 14,7000
Spectrometer Frequency 300,23
Spectral Width 5832.4
Lowest Frequency -1094.5
Mudeus 1H
Acguired Size 16308
Spectral Size 32763
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13C NMR (75.47 MHz, CDCls)
1-(4-(4-Bromophenyl)-4-
oxobutoxy)pyrrolidine-2,5- o sser e ||
: ite i .
dione, 3ee Solvent Cocl3
o) ') Temperature 293.0
O. Pulse Sequence zgpg30
N Mumber of Scans 200
/©)J\/\/ b Receiver Gain 101
Br o Relaxation Delay 0.8000
Pulse Width 9.9000
Specirometer Freguency 75,50
Spectral Width 17857.1
Lowest Frequency -1369.8
Mudeus 13C
Acguired Size 20412
| Spectral Size 65536
I
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{
H NMR (300.13 MHz, CDCls3)
1-((4-Oxopentyl)oxy)pyrrolidine- [ f
2,5-dione, 3fe J / J
0 O Title 8654, {1H}
)J\/\/O\ N Solvent £ocl3
Temperature 302.2
o Pulse Sequence ki3]
Mumber of Scans 4
Receiver Gain 16 I
Relaxation Delay 0.0050
Pulse Width 9.0000
Spectrometer Frequency 300,13
Spectral Width 5009.6
Lowest Frequency -609,2
MNudleus 1H I
Arcquired Size 124
Spectral Size 16334
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13C NMR (75.47 MHz, CDCl3)
1-((4-Oxopentyl)oxy)pyrrolidine- '
2,5-dione, 3fe
0o 0
)J\/\/O\N II
Title i8654-1,413Ck
e} Solvent CDCI3
Temperature 298.0
Pulse Sequence zgpg3d
Mumber of Scans 300
Receiver Gain 101
Relaxation Delay 0,8000
Pulse Width 29,9000 |
Spectrometer Frequency 75,50
Spectral Width 17857.1
Lowest Frequency -1371.3
| Mudeus 13C
Acquired Size 20412
Spectral Size 65536
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H NMR (300.13 MHz, Title BUD253. {1H}
CDC|3) Solvent CDCI3
Temperature 298.0
1-(4-0xo-4-(pyrid in-2- Pulse Sequence zq
yDbutoxy)pyrrolidine-2,5- Number of Scans L
dione Sge Receiver Gain 32
! Relaxation Delay 0,1000
e) o Pulse Width 14,7000
N 0 Spectrometer Frequency 300,23
\ N Spectral Width 58324
| _— Lowest Frequency -1094,2
o) Nudeus H I |
Acguired Size 16308
Spectral Size 32768
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13C NMR (75.47 MHz, CDCls)
Title BUD283.{13C}
1-(4-Ox0-4-(pyridin-2- Solvent coai3
yhbutoxy)pyrrolidine-2,5- TE:”PE””E 238.0
. Pulse Sequence zgpg30
dlone’ Sge Mumber of Scans 150
O O Receiver Gain 101
Relaxation Delay 0.8000
N\ O. N Pulse Width 9.9000 |
| Spectrometer Frequency 75,50
= Spectral Width 17857.1
O Lowest Frequency -1374.3
Mudeus 13C
Acquired Size 20412
Spectral Size 65536
|
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H NMR (300.13 MHz,
CDClg)

5,5-Dimethyl-1-((4-
oxopentyl)oxy)pyrrolidin-
2-one, 3ff

3.99
3.97
3.95

/3
\

Solvent
Temperature
Pulse Sequence
Mumber of Scans
Receiver Gain
Relaxation Delay
Pulse Width

coCl3
301.6
g

4

4
0.0050
9.0000

Spectrometer Frequency 300.13
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Spectral Width 6009.6

Lowest Frequency -609.5
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13C NMR (75.47 MHz,
CDCls)

5,5-Dimethyl-1-((4-
oxopentyl)oxy)pyrrolidin-
2-one, 3ff

Title iB677.{13C}k
Solvent CDCI3
Temperature 3016

Pulse Seguence zgpg30
Mumber of Scans 157
Receiver Gain 3250
Relaxation Delay 1.0000
Pulse Width 13.0000

Spectrometer Frequency 75.48

Spectral Width 13115.9
Lowest Frequency 7472
Mudeus 13C
Acquired Size 16308
Spectral Size 32768

-77.58
177.16
1.76.74

-76.05

—60.94

39.87
30.83

/
/
iy
/

30.04

26.50
125,35
22,75
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!H NMR (300.13 MHz, | ‘ ‘I ( |
CDCls) }J }] }
J J
2-(3-Oxo0-3-
phenylpropoxy)isoindoline-
1,3-dione, 3ha Salvent cocl3
Temperature 298.0
(@)
1) Pulse Sequence g
N Mumber of Scans 1
o Receiver Gain 3z
0O Relaxation Delay 0,1000
Pulse Width 14,7000
Spectrometer Frequency 300,23
Spectral Width 5882.4
Lowest Frequency -1094,2 |
Mudeus 1H
Acquired Size 16308
Spectral Size 32768
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13C NMR (75.47 MHz, CDCly)
2-(3-Ox0-3-
phenylpropoxy)isoindoline-
1,3-dione, 3ha
Solvent CDCI3
O Temperature 293.0
(0] Pulse Sequence Zgpg30
_N Mumber of Scans 150
O Receiver Gain 101
0 Relaxation Delay 0.8000
Pulse Width 39,9000
Spectrometer Frequency 75.50
Spectral Width 17857.1
Lowest Frequency -1373.5
| Mudleus 13C
| Acquired Size 20412
Spectral Size 65536
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H NMR (300.13 MHz,
CDCls)
Solvent CDCI3
3-(3-Oxo0-3-phenylpropyl)- ovEn
. Temperature 298.0
1H-benzo[d][1,2]oxazine-
! , Pulse Sequence g
1,4(3H)—d|one, 3ha Mumber of Scans 1
0 0 Receiue-r Gain 32
Relaxation Delay 0,1000
N Pulse Width 14,7000
(') Spectrometer Frequency 300,23
Spectral Width 5882.4
(o) I Lowest Frequency -1094.5
Mudeus 1H
Acquired Size 16308
Spectral Size 32768
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13C NMR (75.47 MHz, CDCly)
Solvent CDCI3
3-(3-Oxo0-3-phenylpropyl)- Temperature 298.0
1H—benzo[d][1,2]oxazine— Pulse Sequence zgpg30
1,4(3H)-dione, 3ha’ Mumber of Scans 500
Receiver Gain 101
(@) (0] Relaxation Delay 0.8000
N Pulse Width 3.9000 II
) Spectrometer Frequency 75.50
o Spectral Width 17857.1
Lowest Frequency -1369.5
o Mudeus 13C
Acquired Size 20412
Spectral Size 65536
| |
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IH NMR (300.13 MHz, CDCls) [ (
1-(3-Ox0-3- I,J
phenylpropoxy)pyrrolidine- | ” ]
2,5-dione, 3he
(@) Title i3955, {1H}
O Solvent cDal3
_N Temperature 298.0
O Pulse Seguence 20
o Mumber of Scans 1
Receiver Gain 32
Relaxation Delay 0.1000
Pulse Width 14,7000
Spectrometer Freguency 300,23
Spectral Width 5852.4
Lowest Frequency -1094.5
Mudleus 1H
Acquired Size 16308
Spectral Size 32763
I
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13C NMR (75.47 MHz, CDCl5)
1-(3-Ox0-3-
phenylpropoxy)pyrrolidine- Title 18956, {13C}
2,5-dione, 3he Solvent cocls
Temperature 298.0
(0]
e} Pulse Sequence zgpg30
N Mumber of Scans 160
o~ Receiver Gain 101
0O Relaxation Delay 0.3000
Pulse Width 3.9000
Spectrometer Frequency 75.50
Spectral Width 178571
Lowest Frequency -1371.4
Mudeus 13C
Acquired Size 20412
Spectral Size 65536
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H NMR (300.13 MHz, J ” J J
DMSO-de) !
Title 18559, 1H}
4_Hyd roxy_l_ Solvent DMS0-ds
phenylbutan-1-one, 4 Temperature 298.0
Pulse Sequence 20
(o) Number of Scans 1
OH Receiver Gain 32
Relaxation Delay 0,1000
| Pulse Width 14,7000
Spectrometer Freguency 300,23
Spectral Width 58824
| Lowest Frequency -1089.7 |
| MNudeus 1H
Acquired Size 16303 I
Spectral Size 32768 i
|
1 |
i
|
I
I .
Al Pk T
s B o IR o ~— h o
co - n=o Q
o — el [
r———r7 T 15~ -~ - T - 71T 17T 71T 71T 1T "1T 71T " 1T T T 1T "~ T 1T "~ T " T "~ T
11.5 10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
ppm

S83



(0] O o %
o M~ O M~ Ty oS WO
= O 05 N o S @GNy
o I Y Bl o O Oh OO 0O o M~
~l - 0 T Mmoo ed
SN NS I Tme——
13C NMR (75.47 MHz,
DMSO-ds)
Title i8659,{13C}
4-Hydroxy-1- Solvent DM50-ds
phenylbutan-1-one, 4 Temperature 298.0
Pulse Sequence zgpg30
(@) Mumber of Scans 200
OH Receiver Gain 101
Relaxation Delay 0.8000
Pulse Width 9.9000
Spectrometer Frequency 75.50
Spectral Width 178571
Lowest Frequency -1413.3
[ Mudeus 13C
Acquired Size 20412
Spectral Size 65536
|
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IH NMR (300.13 MHz,
CDCl3)

3-Phenyl-5,6-dihydro-4H-
1,2-oxazine, 5

Ph

N
O

2.024
3.061

&7.40
L

7.39
7.39
7.38
17.38

7.37
7.36

17.36
17.35
17.26

Title i8485. {1H}.1.fid
Sobvent CoC3
Termperature 298.0
Pulse Sequence zd
Murrber of S@ns 1
Receiwer Gain 32.0
Relaxation Delay 0. 1000
Pulse Width 14,5000
Acquisiton Time 27724
Spedrometer Frequency 300.23
Specral Width 58824
Lowest Frequency -1094.5
MNudeus 1H
Acquired Size 16308
Spedral Size 65536
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13C NMR (75.47 MHz, '
CDCl3)
3-Phenyl-5,6-dihydro-
4H-1,2-oxazine, 5
Ph
= N Tile i8485.£13C}. 2.Fid
(o) Solvent CcDC3
Termperature 208.0
Pulse Sequence zgpg30
Murrber of S@ns 128
Receiver Gain 101.0
Relaxation Delay 0.8000
Pulse Width 10,0000
Acguisition Time 1.1431
Spedrometer Freguency 75,50
Spedral Width 17857.1
Lowest Frequency -1372.7
MNudeus 13C
Acguired Size 20412
Spedral Size 65536
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N 8 Pulse Width 14.7000
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11 Spedral Width 5882.4
12 Lowest Frequency -1094.5
13 Nucleus 1H
14 Acquired Size 16308
15 Spedral Size 63536
]
Lu_——J I
T ! - 1 —
~l [08] o ~l [{e]
()] o o ()] [#)]

.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 2.0 1.5 1.0 0.5 O.
ppm
S89



13C NMR (75.47 MHz,
CDCl3)

5-Phenyl-3,4-dihydro-
2H-pyrrole 1-oxide, 6

Ph
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1 Ttle BUD452-1.{13C}. 1.fid

2 Soblent chciz

3 Tenperature 208.0

4 Pulse Sequence 7opg30

5 MNurrber of S@ns 400

6 Receiver Gain 101.0

7 Relaxation Delay 0.8000

8 Pulse Width 9.9000

9 Acquisiion Time 1.1431

10 Spedctrometer Frequency 75.50

11 Spectral Width 17857.1

12 Lowest Frequency -1372.6

13 Nudeus 13C

14 Acquired Size 20412

15 Spectral Size 65536
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