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1. General Information

Unless otherwise noted, all chemicals were purchased from commercial suppliers and
used without further purification. 'H NMR and '3C NMR spectra were recorded at
ambient temperature on a 600 MHz spectrometer (150 MHz for '3C NMR). NMR
experiments are reported in units, parts per million (ppm), and were referenced to
CDClI; (7.26 or 77.0 ppm) and DMSO (2.50 or 39.5 ppm) as the internal standard. The
coupling constants J are given in Hertz. Column chromatography was performed using
EM silica gel 60 (200-300 mesh). ABsciex5600plusQTOF HR mass spectrometer

equipped with an ESI source was used for analysis.
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2. Experimental Procedures

2.1 General procedure (0.1 mmol scale)

An oven-dried 25 mL Schlenk tube charged with 1a (0.1 mmol), Pd(bpy)Cl, (10 mol%,
3.3 mg), L3 (20 mol%, 8.8 mg), DABCO (0.2 mmol, 22.40 mg),5 A MS (160 mg), and
Hantzsch ester (0.12 mmol, 30.4 mg), 1.5 mL of toluene added. Then, the tube was
vacuumed and refilled with CO and was placed in 30 °C oil-bath for 48 h. The crude
reaction mixture was concentrated in vacuo and the residue was purified by silica gel

flash column chromatography to afford the corresponding products.

2.2 General procedure (1.0 mmol scale)

An oven-dried 50 mL Schlenk tube charged with 1a (1.0 mmol), Pd(bpy)Cl, (10 mol%,
33.0 mg), L3 (20 mol%, 88.0 mg), DABCO (2.0 mmol, 224.0 mg),5 A MS (1.6 g), and
Hantzsch ester (1.2 mmol, 304.0 mg), 15 mL of toluene added. Then, the tube was
vacuumed and refilled with CO and was placed in 30 °C oil-bath for 60 h. The crude
reaction mixture was concentrated in vacuo and the residue was purified by silica gel
flash column chromatography to afford the corresponding products in 65% yield and

81% ee.
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2.3 Detailed Information of Conditions Optimization for 2a“

Table S1:
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1a 2a
Entry Catalyst Base Solvent T/°C Yield/% ee/%
1 Pd(OAc)»(PPh3),  K,COs Ph-Me 30 36 65
2 Pd(PivO), K,CO;3 Ph-Me 30 41 57
3 Pd(acac), K,CO3 Ph-Me 30 35 63
4 Pd(PPh;),Cl, K,CO;4 Ph-Me 30 26 59
5 Pd(dppf)Cl, K,CO;4 Ph-Me 30 21 --
6 Pd(TMEDA)Cl,  K,CO; Ph-Me 30 27 77
7 Pd(MeCN),Cl, K,CO;4 Ph-Me 30 37 9
8 Pd(dppp)Cl, K,CO; Ph-Me 30 trace --
9 Pd(PCys;),Cl, K,CO4 Ph-Me 30 N, R --
10 PdCl, K,CO;4 Ph-Me 30 33 68
11 Pd(OAc), K,CO;4 Ph-Me 30 55 77
12 Pd,(dba), K,COs Ph-Me 30 58 71
13 Pd(hfac), K,CO;4 Ph-Me 30 43 37
14 Pd(TFA), K,CO;3 Ph-Me 30 31 72
15 RhCI(PPh;); K,COs Ph-Me 30 N, R --
16 FeSO, K,CO;4 Ph-Me 30 N,R -
17 CuCl, K,CO4 Ph-Me 30 N,R -
18 Cul K,CO4 Ph-Me 30 N, R --
19 Ag(OAc) K,CO;4 Ph-Me 30 N,R -
20 [Ir(ppy)2Cl], K,CO;3 Ph-Me 30 N,R -
21 Pd(bpy)Cl, K,CO4 Ph-Me 30 30 78
22 Pd(bpy)Cl, pyridine Ph-Me 30 26 57
23 Pd(bpy)Cl, DBU Ph-Me 30 N,R -

24 Pd(bpy)CL KOtBu Ph-Me 30 trace -
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Pd(bpy)Cl, DABCO Ph-Me 70 49 65

@ Reaction conditions: 1a (0.10 mmol), Cat (10 mol%), ligand (20 mol%), base (0.20
mmol), 5 A MS (160 mg), solvent (1.5 mL) at 30 °C for 48 h, in CO, isolated yield.

Hantzsch ester (0.12 mmol).
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3. Synthetic application

3.1 Derivatization of 3ad

o (@)
o Br 0o N Ph
Pd(OAc),
N PPhs, K5PO, e
+ PhB(OH), )\
N/)\ (@) toluene, 70 °C, 12 h N/

3ad, 81% ee 7,72%, 73% ee

A dried 25 mL Schlenk tube was charged with 3ad (0.10 mmol, 38.4 mg), PhB(OH),
(0.15 mmol, 18.3 mg), Pd(OAc), (0.01 mmol, 2.3 mg) and PPh; (0.02 mmol, 5.3 mg),
K;5PO, (0.25 mmol, 53.1 mg), 1.5 mL of toluene added by syringe. The reaction tube
was vacuumed and refilled with N, for 3 times, and was placed in 70 °C oil-bath for 12
h. The crude reaction mixture was concentrated in vacuo and the residue was purified

by silica gel flash column chromatography to afford the corresponding products 7.

3.2 Stability on racemization of product 3aa
We investigated the racemization temperature of this axially chiral (Ra)-5-Chloro-2-(2-
methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione 3aa scaffold.

Table S2: stability on racemization of product 3aa

O O
o N Cl o N Cl
N/N toluene 12 h T/ °C sealing tube N/N
B B
N N

3aa, 81% ee
Entry T/ (°C) Time (h) ee of recovered 3aa (%)
1 90 12 81
2 100 12 81
3 110 12 79
4 120 12 77
5 130 12 75
6 140 12 67
7 150 12 65
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4. DFT (density functional theory) calculations

4.1 Rotational Energy Barriers of Compound 3aa

DFT calculations were performed using ORCA 5.0.1 packages.! Equilibrium structures
and transitions states were fully optimized using M06-2X? density functional method
with the def2-SVP basis sets,® while single point energies were computed at RI-
PWPB95(D3BJ)/def2TZVPP level* with the SMD solvation model.’ Frequency
analyses at 298 K were performed on M06-2X/def2-SVP optimized geometries to
obtain thermodynamic corrections and to confirm the nature of the stationary points as
equilibrium structures (with all real frequencies) or transition states (with only one
imaginary frequency), and relative free energies, AGygg, were reported in these cases.
Saddle points were connected to minima in the usual way with intrinsic reaction
coordinate (IRC) calculations.®

Table S3. Zero-point energies (ZPE), enthalpy corrections (4H), free energy
corrections (4G) of stationary points computed at the M062X/def2-SVP level, with
single point electronic energies (E), enthalpies (H) and free energies (G) computed at
the RI-PWPB95(D3BJ)/def2TZVPP (SMD: toluene) // M062X/def2-SVP level. All

numbers are in hartrees.

Structur

e ZPE AH AG E H G

I-GS 0.246154 0.265580 0.200923 -1503.453910 -1503.434484  -1503.499141

I-TS 0.245285 0.263655 0.201645 -1503.397159 -1503.378789  -1503.440799

4.2 Cartesian Coordinates

1-GS

C  5.32475641517340  -1.93678709995562 0.18984190641610
C  6.00417461288338  -0.74826426199650 -0.12783767029210
C  5.31030608918442  0.43105153058645 -0.34234372053338
C  3.90710625619017  0.45394848310265 -0.24426532448095
C  3.23632769773133  -0.74239169443671 0.07394094773820
C  3.94386008485068  -1.93307368756721 0.29026085407166
N 3.24179876876556 1.65025779340108 -0.46380562625367
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C  1.96430394098850 1.67616093442545 -0.37309968014792
N 1.21863288126322  0.53997231452932 -0.06161806164242
C  1.77475302699981 -0.73826231011599 0.18107676643768
N  -0.13761157959771  0.61020686368091 0.02448754282264
C  -0.96449508593570  0.13246264646859 -1.01849463326077
C  -2.31284141027692 -0.01252466723513 -0.38844267496725
C  -2.20876313484441  0.28062654006924 0.96943276248851
C  -0.79245094301343  0.63090067095606 1.28092838710977
C  -3.51578922269978  -0.37155716326013 -0.97349083681430
C  -4.62833356288477 -0.42707854710601 -0.12776764619877
C  -4.53745779292266  -0.13627398678203 1.23928739124329
C  -3.31378118427973  0.22451445523921 1.80584976839929
O  1.05782082167605  -1.67221471587714 0.44154944251130
O  -0.26826607978192  0.89852311968810 2.31923649580576
O  -0.60836372945712  -0.07181972319413 -2.13893442351764
Cl -6.16578697631044 -0.86730265662527 -0.79034574653314
C  1.19119589002825  2.93696206138301 -0.60174736913770
H  5.88484425024559  -2.85690623839134 0.35865373075466
H  7.09268146280129  -0.75415785020439 -0.20573145444700
H  5.81882319623121 1.36308697408151 -0.58884016300245
H  3.37724656371607  -2.83180050184829 0.53766446485282
H  -3.59384617227771 -0.60286946014619 -2.03598423734946
H  -5.43925328685040 -0.19384341717645 1.84904917602324
H  -3.22529858405846  0.45288648144667 2.86864633674517
H 0.61298243768554  3.20308909041639 0.29492423757253
H  1.90752232826408  3.73087118529234 -0.83201818680105
H  0.48831902051258  2.81113183715157 -1.43776175561265
1-TS

C  -5.53820446094922
C  -5.89987307561236
C  -5.05238552154402

-1.39868726251899
-0.10727980226038
0.97211798036442

S11

0.61208872006047
1.02639840536804
0.82033082836210



O O o oo oo aoaoa0az2 oz oz oo 0

a

T T T T &n &Z T T & =T O

-3.80106294035544
-3.43685520697697
-4.31122996009330
-2.98694523288872
-1.76312897154366
-1.21776337404346
-2.10399430968801
0.15233469652364
1.07983932826550
2.40223377208186
2.17404060854844
0.69892553015294
3.67097278081904
4.72373775478673
4.50778743490452
3.21314024625788
-1.76369100310151
0.10132942444219
0.83528123273946
6.34410334974597
-1.00490590121235
-6.22443216907811
-6.86986842683189
-5.33424548478794
-3.99623263271959
3.84683791911303
5.36854186045960
3.02451424292051
-0.14682136168023
-1.71678918460386
-0.65086096405064

0.76762110091589
-0.53263729328199
-1.61093391810011
1.83860448761488
1.63065308943995
0.32335146225402
-0.72178742776849
0.08703496975593
1.00979739181477
0.32014223114288
-1.02653236343680
-1.23690442194979
0.83100155777831
-0.08846064043013
-1.45216918328430
-1.94371173764138
-1.59825711073483
-2.24067803350826
2.07708583692870
0.47270544334576
2.73460776733714
-2.23166276006057
0.05267938019155
1.98828184885374
-2.59912755656917
1.88642389869280
-2.12057060689160
-3.00586401656997
2.35500264832059
3.20630809178097
3.48194994847446

0.21915954960126
-0.16759538763697
-0.00081817205066
-0.11124537612924
-0.42552444192099
-0.32624776658195
-0.76805434325279
-0.35582501913652
0.20318982515736
0.14844866432056
-0.08659965666632
-0.14511185421048
0.36163389106082
0.30248089149296
0.06735399405636
-0.11613490413499
-1.50804841863805
0.07621691295279
0.68343678423507
0.54219355589466
-1.11435822857934
0.76840208206691
1.50022017754279
1.09674704232829
-0.33949339067900
0.56929568278449
0.04271167737106
-0.27514244196738
-1.68093628816399
-1.80224640436594
-0.39756059054140
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5. Preparation of Starting Materials

5.1 Preparation of starting material with 3aa-3af and 3ak-3ar

0 0 "
N
Soditcqiieel
N, (D) NH, (D) I
A B c
(1)
0

(I) To a mixture of water and ethanol (100 mL) was added A (40 mmol). Subsequently,
NaOH (120 mmol) was introduced, and the reaction was stirred at 60 °C for 5 h. After
the reaction was completed, the reaction was extracted with ethyl acetate (3 times). The
aqueous phase was collected, and an appropriate amount of HCl was added. The
mixture was then extracted with ethyl acetate (20 mL x 3), and the organic layers were
combined, the organic phase was dried over Na,SOy, filtered and concentrated in vacuo

to afford yellow solid B.

(IT) Compound B (20 mmol) was added to a 100 mL pear-shaped flask, followed by
acetic anhydride (200 mmol). The mixture was refluxed for 5 hours. After the reaction
was completed, the reaction was washed with sodium carbonate until the acetic
anhydride was thoroughly removed. The solution was concentrated under vacuum and
purified by column chromatography (silica gel, petroleum ether/EtOAc, 5:1) to yield
white solid C.

(IIT) Compound C (10 mmol) was added to a 100 mL pear-shaped flask, followed by
ethanol (20 mL) and hydrazine hydrate (11 mmol). The mixture was refluxed for 3 h.
After the reaction was completed, the crude product was purified by silica gel flash
column chromatography to afford (silica gel, petroleum ether/EtOAc, 5:1) to afford
white solid D.

(IV) To a dry round-bottom flask equipped with a magnetic stir bar were added 2-
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iodobenzoic acid with substituents (10 mmol) and thionyl chloride (10 mL). The
mixture was refluxed at 80 °C for 30 minutes. After concentration under vacuum and
further drying under high vacuum for 30 minutes, compound D (10 mmol) dissolved in
pyridine was added under N,. The mixture was refluxed at 115 °C for 30 minutes. Upon
the reaction was completed, water was poured into the reaction mixture, and the
solution was extracted with ethyl acetate (20 mL x 3), The organic phase was dried
over Na,SQO,, filtered and concentrated in vacuo. The crude product was purified by
silica gel flash column chromatography to afford (silica gel, petroleum ether/ EtOAc,

5:1) the corresponding products E as a white solid.

5.2 Preparation of starting material with 3ag-3aj.

(0]
N/N 2 R\ R ﬁ)k
H (I)

NH,

A

o}
o N _R
o] ©
HO N
NH
| o} Cl
. o]
(I)
I

(I) Compound A (10 mmol) was added to a 100 mL Schlenk tube, followed by B (50

D

mmol) The mixture was refluxed for 8 h. After the reaction was completed, the crude

product was purified by silica gel flash column chromatography to afford C.
(IT) To a dry round-bottom flask equipped with a magnetic stir bar were added 5-chloro-

2-iodobenzoic acid (10 mmol) and thionyl chloride (10 mL). The mixture was refluxed
at 80 °C for 30 minutes. After concentration under vacuum and further drying under
high vacuum for 30 minutes, compound C (5 mmol) dissolved in pyridine was added
under N,. The mixture was refluxed at 115 °C for 30 minutes. Upon the reaction was
completed, water was poured into the reaction mixture, and the solution was extracted
with ethyl acetate (20 mL X 3), The organic phase was dried over Na,SOy, filtered and

concentrated in vacuo. The crude product was purified by silica gel flash column
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chromatography to afford (silica gel, petroleum ether/ EtOAc, 5:1) the corresponding

products D as a white solid.
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5-Chloro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (1a)

e
ved
(0] O)D/CI
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (265 mg, 60% yield) : mp 235.3-237.1 °C; '"H NMR (CDCl;, 600 MHz) 6 9.52 (s, 1H),
7.91 (d, J=17.8 Hz, 1H), 7.80-7.77 (m, 1H), 7.67 (d, J= 7.8 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.48
(d, J=2.4 Hz, 1H), 7.43 (t, J= 7.2 Hz, 1H), 6.81 (dd, J; = 2.4 Hz, J, = 8.4 Hz, 1H), 2.76 (s, 3H);
BCNMR (150 MHz, CDCl3) 8 163.0, 158.2, 153.8, 146.9, 142.4, 135.5, 135.5, 131.5, 128.0, 127.5,
127.4, 127.2, 126.0, 125.1, 120.5, 21.2.; MS (EI) 438 (M*"); HRMS (ESI) m/z calcd for
C16H 2CIIN;O," (M+H)* 439.9657, found 439.9651; IR: 3311, 3085, 2917, 1704, 773.

2-lodo-5-methoxy-/N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (1b):

S
©i”/N\NH
|

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (280 mg, 64% yield) : mp 202.1-205.3 °C; 'H NMR (CDCl;, 600 MHz) & 8.89 (s,
1H), 8.05 (d, J=7.8 Hz, 1H), 7.77 (t, J= 7.8 Hz, 1H), 7.68 (d, /= 8.4 Hz, 1H), 7.60 (d, /= 8.4 Hz,
1H), 7.43 (t,J= 7.2 Hz, 1H), 7.17 (d, /= 3.0 Hz, 1H), 6.58 (dd, J; = 8.4 Hz, J, = 3.0 Hz, 1H), 3.74
(s,3H), 2,77 (s, 3H); 3C NMR (150 MHz, CDCl3) § 165.7, 164.3, 158.4, 154.2,146.9, 135.4, 132.6,
127.5,127.3, 127.1, 126.5, 121.7, 121.4, 120.6, 109.0, 56.3, 21.2.; MS (EI) 435 (M"); HRMS (ESI)
m/z caled for Ci7H;5IN3O5;" (M+H)* 436.0153, found 436.0153; IR: 3203, 3012, 2946, 1698, 1020

2-Iodo-5-methyl-NV-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1c¢):

CCx,

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (315 mg, 75% yield) : mp 140.1-143.0 °C; '"H NMR (DMSO-ds, 600 MHz) & 11.60
(s, 1H), 8.16 (d, /= 7.8 Hz, 1H), 7.88 (dd, J, = 16.2 Hz, J, = 7.8 Hz, 2H), 7.69 (d, J = 8.4 Hz, 1H),
7.58 (t,J=7.2 Hz, 1H), 7.50 (s, 1H), 7.56 (d, J= 7.8 Hz, 1H), 2.60 (s, 3H), 2.37 (s, 3H); 3C NMR
(150 MHz, CDCl;) 8 164.4, 164.1, 158.3, 154.2, 147.1, 146.8, 135.9, 135.4, 130.2, 127.4, 127.4,
127.1,125.0, 124.5, 120.5, 22.2, 21.1.;MS (EI) 419 (M+); HRMS (ESI) m/z calcd for C;;H;5IN;O0,*
(M+H)* 420.0203, found 420.0200; IR: 3473, 3133, 2919, 1700, 1384.
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5-Bromo-2-iodo-/N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (1d):

N
Sed
(0] O):O/Br
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (300 mg, 62% yield) : mp 236.0-239.2°C; '"H NMR (DMSO-ds, 600 MHz) 8 11.78 (s,
1H), 8.16 (dd, J, = 7.8 Hz, J,=1.2 Hz, 1H), 7.94 (d, /= 8.4 Hz, 1H), 7.90-7.87 (m, 1H), 7.77 (d, J
=2.4Hz, 1H), 7.69 (d, /= 7.8 Hz, 1H), 7.58 (t,J=7 .8 Hz, 1H), 7.55 (dd, J; = 8.4 Hz, J,= 1.2 Hz,
1H), 2.59 (s, 3H); 3C NMR (150 MHz, DMSO-d;) 8 166.9, 158.89, 155.8, 146.6, 141.7, 140.9,
135.3, 135.0, 131.2, 127.1, 126.9, 126.4, 121.3, 120.4, 92.5, 21.6.; MS (EI) 482 (M*); HRMS (ESI)
m/z calcd for Ci6H,BrIN;O,* (M+H)* 483.9152, found 483.9152; IR: 3309, 3077, 2979, 1700, 696.

2-Iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)-5-(trifluoromethyl)benzamide (1e):

e
Sed
(0] O)D/CFS
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (350 mg, 74% yield) : mp 243.9-244.1 °C; 'H NMR (DMSO-d;, 600 MHz) 6 11.86 (s,
1H), 8.28 (d, /= 8.4 Hz, 1H), 8.17 (d, /= 8.4 Hz, 1H), 7.90 (d, J=7.8 Hz, 1H), 7.88 (d, /= 6.6 Hz,
1H), 7.70 (d, J=7.8 Hz, 2H), 7.58 (t,J=7.2 Hz, 1H), 2.61 (s, 3H); 3C NMR (150 MHz, DMSO-dj)
5 167.2, 158.9, 155.7, 146.6, 141.1, 140.2, 135.3, 128.7 (q, J = 31.5 Hz) , 128.5 (q, J = 4.5 Hz),
127.0, 127.0, 126.5, 124.9 (q, J = 3.0 Hz), 123.7 (q, J =271.5 Hz), 120.5, 99.7, 21.6; MS (EI) 472
(M*); HRMS (ESI) m/z calcd for Ci;H,F5IN;O," (M+H)* 473.9921, found 473.9920; IR: 3307,
3068, 2973, 1698, 825.

5-Fluoro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1f):

NY
Cry,
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid 247 mg, 58% yield) : mp 223.8-225.3 °C; '"H NMR (DMSO-dg, 600 MHz) & 11.75 (s,
1H), 8.16 (d, J= 7.8 Hz, 1H), 8.04 (dd, J; = 9.0Hz, J, = 5.4 Hz, 1H), 7.88 (t,J= 7.8 Hz, 1H), 7.69
(d, J=8.4 Hz, 1H), 7.58 (t, J=17.2 Hz, 1H), 7.48 (dd, J; = 8.4 Hz, J,=3.0 Hz, 1H), 7.27 (td, J, =
9.0 Hz, J, = 3.0 Hz, 1H), 2.60 (s, 3H); 13C NMR (150 MHz, DMSO-d6) ¢ 167. 0, 161.3 (d, J =
246.0 Hz), 158.8, 155.8, 146.6, 141.8 (d, J = 27.5 Hz), 140.7 (d, J = 6.0 Hz), 135.2, 127.0, 127.0,
126.5, 120.5, 119.7 (d, /=21 Hz), 116.4 (d, J = 24.0 Hz), 87.6 (d, J = 4.5 Hz), 21.5; MS (EI) 422
(M*); HRMS (ESI) m/z calcd for C;¢H1,FIN;O," (M+H)*" 423.9953, found 423.9952; IR: 3316,
3056, 2964, 1704, 811.
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Methyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-carboxyla
te (1g):

NYCOOMe
Ten
(6] O):©/CI
|

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (215 mg, 44% yield) : mp 213.6-216.3 °C; '"H NMR (DMSO-d,;, 600 MHz) § 12.07 (s,
1H), 8.27 (d, J=7.8 Hz, 1H), 8.01 (t, J=9.0 H, 2H), 7.86 (d, J = 8.4 Hz, 1H), 7.75 (t, /= 7.8 Hz,
1H), 7.52 (d, J=2.4 Hz, 1H), 7.43 (dd, J; = 2.4 Hz, J, = 8.4 Hz, 1H), 3.99 (s, 3H); 3C NMR (150
MHz, DMSO-d;) 6 167.0, 160.0, 158.0, 147.3, 145.4, 141.7, 140.0, 135.9, 133.0, 132.2, 129.1,
128.6, 128.2, 126.9, 121.8, 91.8, 53.9.; MS (EI) 482 (M*"); HRMS (ESI) m/z caled for
CisH;CIIN;O4" (M+H)* 483.9556, found 483.9556; IR: 3272, 3081, 2852, 1712, 1305.

Ethyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-carboxylate
(1h):

NYCOOEt
©;"/N\NH
O O)‘:©/CI
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (225 mg, 45% yield) : mp 235.0-235.9 °C; 'H NMR (DMSO-d;, 600 MHz) 8 2.06 (s,
1H), 8.27 (d, J = 7.8 Hz, 1H), 8.03-7.99 (m, 2H), 7.87 (t, /= 8.4 Hz, 1H), 7.74 (t, J = 7.8 Hz, 1H),
7.52 (d, J=3.0 Hz, 1H), 7.42 (dd, J; = 8.4 Hz, J,=2.4 Hz, 1H), 4.49-4.41 (m, 2H), 1.33 (t,J=7.2
Hz, 3H); 13C NMR (150 MHz, DMSO-d;) 8 166.9, 159.6, 158.0, 147.5, 145.5, 141.8, 139.7, 135.9,
133.0, 132.3, 129.1, 128.6, 128.1, 126.8, 121.7, 91.8, 63.2, 13.9; MS (EI) 496 (M*); HRMS (ESI)
m/z caled for C;3H4CIIN;O4t (M+H)* 497.9712, found 497.9712; IR: 3274, 3087, 2979, 1714,
1374.

Butyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-carboxylate
(1i):

N YCOOn-Bu

N\NH
0] O®/C|
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (220 mg, 42% yield) : mp 172.2-173.7 °C; 'H NMR (DMSO-ds, 600 MHz) & 12.05 (s,
1H), 8.27 (d, J="7.8 Hz, 1H), 8.03 (d, /= 8.4 Hz, 1H), 8.00 (d, J="7.8 Hz, 1H), 7.86 (d, /= 8.4 Hz,

1H), 7.74 (t, J= 7.8 Hz, 1H), 7.51 (d, J = 2.4 Hz, 1H), 7.43 (dd, J, = 2.4 Hz, J, = 8.4 Hz, 1H), 4.46-
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4.42 (m, 1H), 4.39-4.35 (m, 1H), 1.71-1.66 (m, 2H), 1.40-1.34 (m, 2H), 0.87 (t, J = 7.2 Hz, 3H);
13C NMR (150 MHz, DMSO-d;) § 166.9, 159.7, 157.9, 147.6, 145.5, 141.9, 139.6, 135.9, 132.9,
132.4, 129.1, 128.6, 128.2, 126.8, 121.8, 91.9, 66.7, 29.9, 18.4, 13.5; MS (EI) 524 (M*); HRMS
(ESI) m/z caled for CaoH sClIN;O4* (M+H)* 526.0025, found 526.0025; IR: 3247, 3087, 2956,
1716, 1467.

Benzyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-carboxyla
te (1j):

NYCOOBn
©iH/N\NH
o] O)‘:©/CI
I

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (225 mg, 40% yield) : mp 207.1-209.7 °C; 'H NMR (DMSO-ds, 600 MHz) § 12.05 (s,
1H), 8.26 (d, /= 8.4 Hz, 1H), 8.01 (d, /= 7.8 Hz, 1H), 7.99 (d, J="7.2 Hz, 1H), 7.87 (d, /= 8.4 Hz,
1H), 7.74 (t, J = 7.2 Hz, 1H), 7.47 (d, J = 7.8 Hz, 2H), 7.47-7.33 (m, 5H), 5.52-5.43 (m, 2H); 13C
NMR (150 MHz, DMSO-dy) 6 167.1, 159.4, 158.0, 147.3, 145.4, 141.8, 139.7, 135.9, 134.6, 133.0,
132.3,129.1, 128.6, 128.6, 128.5, 128.5, 128.2, 126.9, 121.7,91.9, 68.4.; MS (EI) 558 (M*); HRMS
(ESI) m/z caled for Cy3H ¢CIIN;O4" (M+H)* 559.9869, found 559.9869; IR: 3199, 3072, 2962,
1704, 1376.

5-Chloro-N-(2-ethyl-4-oxoquinazolin-3(4 H)-yl)-2-iodobenzamide (1k):

N\W/\
O
O O)D/CI
|

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (305 mg, 67% yield) : mp 237.5-240.3 °C; '"H NMR (DMSO-d;, 600 MHz) 8 11.71
(s, IH), 8.18 (dd, J, = 8.4 Hz, J, = 1.8 Hz, 1H), 8.03 (d, J = 8.4 Hz, 1H), 7.92-7.89 (m, 1H), 7.74
(d, J=8.4 Hz, 1H), 7.67 (/=3 Hz, 1H), 7.59 (t,J="7.8 Hz, 1H), 7.44 (dd, J, = 8.4 Hz, 1H, J,=2.4
Hz, 1H), 3.00-2.85 (m, 2H), 1.32 (t,J= 7.2 Hz, 3H); 3C NMR (150 MHz, DMSO-d,) § 167.2, 159.0,
158.9, 146.5, 141.4, 140.9, 135.2, 133.1, 132.1, 128.6, 127.3, 126.9, 126.4, 120.4, 91.7, 26.6, 10.7; MS
(ED) 452 (M*); HRMS (ESI) m/z calcd for Cy7H;4ClIN;0," (M+H)* 453.9814, found 458.9812; IR:
3155, 2988,2952, 1687, 1605, 1375, 1100.

4-Chloro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (11):

N
©;”/N\NH
"L
| Cl
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (330 mg, 75% yield) : mp 220.9-223.7 °C; 'H NMR (DMSO-ds, 600 MHz) & 11.71
(s, IH), 8.16 (d, J = 8.4 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H), 7.89 (t, J = 7.8 Hz, 1H), 7.73-7.66 (m,
3H), 7.57 (t, J = 7.2 Hz, 1H), 2.59 (s, 3H); 13C NMR (150 MHz, DMSO-d;) 8 167.4, 158.8, 155.8,
146.5,138.7, 137.9, 135.8, 135.2, 130.1, 128.3, 127.0, 126.9, 126.4, 120.5, 94.7, 21.5; MS (EI) 438
(M*); HRMS (ESI) m/z caled for CisH;,CIIN;O," (M+H)* 439.9657, found 439.9654; IR: 3318,
3083, 2969, 1698, 775.

2-Iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)-4-(trifluoromethyl)benzamide
(1Im):

NY
: ” N\NH
) OA/Q
| CF

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (206 mg, 63% yield) : mp 250.4-252.0 °C; '"H NMR (DMSO-d;, 600 MHz) 5 11.83
(s, 1H), 8.34 (s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 8.02 (d, J = 7.8 Hz, 1H), 7.89 (t, J= 7.8 Hz, 1H),
7.84 (d, J=17.8 Hz, 1H), 7.70 (d, J = 7.8 Hz, 1H), 7.58 (t, J = 7.8 Hz, 1H), 2.62 (s, 3H); 3C NMR
(150 MHz, DMSO-dy) 6 167.4, 158.8, 155.7, 146.6, 143.3 ,135.9 (q, /= 4.5 Hz), 135.2, 131.8 (q, J
=31.5Hz), 129.6, 127.0 0 127.0, 126.5, 125.3 (q, J=4.5 Hz), 122.7 (q, J = 270.0 Hz), 120.5, 94.3,
21.6; MS (EI) 472 (M*); HRMS (ESI) m/z calcd for C1;H;pF3IN;0," (M+H)* 473.9921, found
473.9919; IR: 3241, 3093, 2983, 1710, 690.

3

4-Fluoro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1n):

NY
©;"/N\NH
0
| F

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (275 mg, 65% yield) : mp 219.2-220.9 °C; 'H NMR (DMSO-ds, 600 MHz) & 11.66
(s, 1H), 8.16 (d, J= 7.8 Hz, 1H), 7.93 (dd, J; = 8.4 Hz, J, = 2.4 Hz, 1H), 7.90-7.87 (m, 1H), 7.73-
7.71 (m, 1H), 7.69 (d, J = 8.4 Hz, 1H), 7.57 (t, /= 7.8 Hz, 1H), 7.50 (td, J; = 8.4 Hz, J, = 2.4 Hz,
1H), 2.59 (s, 3H); 3C NMR (150 MHz, DMSO-dy) 8 167.5, 162.4 (d, J = 252.0 Hz), 158.8, 155.9,
146.6,135.6 (d,J=3.0 Hz), 135.2, 130.7 (d, /=9.0 Hz), 127.0, 126.9, 126.7 (d, J =24.0 Hz), 126.5,
120.6, 115.4 (d, J=21.0 Hz) 94.5 (d, J = 9.0 Hz), 21.6; MS (EI) 422 (M*); HRMS (ESI) m/z calcd
for C;6H,FIN;O," (M+H)* 423.9953, found 423.9953; IR: 3502, 3068, 2817, 1685, 863.

2-lodo-4-methoxy-/N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (10):
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a white solid (220 mg, 50% yield) : mp 191.3-193.0 °C; 'H NMR (CDCl;, 600 MHz) 8 9.28 (s, 1H),
7.95(dd,J;=12Hz,J,=7.8Hz, 1H), 7.74-7.72 (m, 1H), 7.63 (d, /= 8.4 Hz, 1H), 7.50 (d, /= 8.4
Hz, 1H), 7.38 (t, J= 7.8 Hz, 1H), 7.20 (d, J = 2.4 Hz, 1H), 6.69 (dd, J; =2.4 Hz, J, = 8.4 Hz, 1H),
3.70 (s, 3H), 2.70 (s, 3H); '*C NMR (150 MHz, CDCl3) 8 168.9, 161.3, 160.6, 155.5, 147.0, 135.0,
130.3, 129.8, 127.1, 126.9, 126.5, 125.8, 120.5, 113.6, 93.1, 55.5, 22.0; MS (EI) 435 (M*); HRMS
(ESI) m/z caled for Ci;H;sIN;O3* (M+H)" 436.0153, found 436.0153; IR: 3203, 3012, 2946, 1698,
1020.

4-Bromo-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1p):

N
©;”/N\NH
",
| Br

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (290 mg, 60% yield) : mp 266.8-269.1 °C; 'H NMR (DMSO-ds, 600 MHz) & 11.71
(s, 1H), 8.23 (s, 1H), 8.15 (d, J =7.8 Hz, 1H), 7.89 (t, /= 7.8 Hz, 1H), 7.84 (dd, J, = 8.4 Hz, J, =
1.8 Hz, 1H), 7.69 (d, J= 7.8 Hz, 1H), 7.60-7.56 (m, 2H), 2.59 (s, 3H); 3C NMR (150 MHz, DMSO-
ds) 6 167.5,158.8, 155.8,146.5,141.3,138.3,135.2,131.2, 130.4, 127.0, 126.9, 126.5, 124.5, 120.5,
95.9,21.5; MS (EI) 482 (M*); HRMS (ESI) m/z calcd for C¢H,BrIN;O,* (M+H)* 483.9152, found
483.9151; IR: 3320, 3085, 2904, 1700, 694.

3-Fluoro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1q):
F

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (260 mg, 61% yield) : mp 131.6-132.3 °C; '"H NMR (DMSO-d;, 600 MHz) § 11.73
(s, IH), 8.16 (d, J= 7.8 Hz, 1H), 7.89 (t, J = 7.8 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H), 7.65-7.61 (m,
1H), 7.58 (t, J= 7.2 Hz, 1H), 7.50 (d, J = 7.2 Hz, 1H), 7.47 (t, J = 8.4 Hz, 1H), 2.57 (s, 3H); 13C
NMR (150 MHz, DMSO-dy) 8 167.2, 161.5 (d, J = 241.5 Hz), 158.8, 155.8, 146.6, 141.4, 135.2,
130.8 (d, J=9.0 Hz), 127.0, 127.0, 125.0 (d, J = 4.5 Hz), 120.6, 117.5(d, J = 24.0 Hz)), 82.6, 82.5
(d, J = 28.5 Hz), 21.6; MS (EI) 422 (M*); HRMS (ESI) m/z calcd for C;sH,FIN;O," (M+H)*
423.9953, found 423.9953; IR: 3459, 3158, 2935, 1664, 848.
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2-lodo-4-methyl-NV-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1r):

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (288 mg, 69% yield) : mp 203.2-205.2 °C; '"H NMR (DMSO-d;, 600 MHz) § 11.55
(s, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.58-7.55 (m, 2H), 7.69 (d, J = 7.8 Hz, 1H), 7.57 (t, J =7.8 Hz,
2H), 7.43 (d, J= 7.8 Hz, 1H), 2.58 (s, 3H), 2.35 (s, 3H); 3*C NMR (150 MHz, DMSO-d;) 8 167.9,
158.9, 156.0, 146.6, 142.5, 141.0, 136.1, 135.1, 128.8, 128.7, 127.0, 126.9, 126.5, 120.6, 93.5, 21.5,
20.2; MS (EI) 419 (M*); HRMS (ESI) m/z caled for C;7H5IN;O0," (M+H)* 420.0203, found
420.0201; IR: 3183, 3004, 2927, 1720, 1376.

2-Iodo-3-methyl-N-(2-methyl-4-oxoquinazolin-3(4 H)-yl) benzamide (1s):

NY
©;”/N\NH
© @)

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 5:1) gave the product as
a yellow solid (210 mg,50 % yield) : mp 120.1-128.6 °C; 'H NMR (DMSO-d;, 600 MHz), 3 11.58
(s, 1H), 8.16 (dd, J; = 8.4 Hz, J, = 1.8 Hz, 1H), 7.90-7.87 (m, 1H), 7.69 (d, J = 7.8Hz,1H), 7.59-
7.56 (m, 1H), 7.52-7.50 (m, 1H), 7.48 (d, /= 7.8 Hz, 1H), 7.44 (dd, J; = 7.2 Hz, J, = 2.4 Hz, 1H),
2.62 (s, 3H), 2.48 (s, 3H); 3C NMR (150 MHz, DMSO-d;) 8 168.7, 158.9, 156.0, 146.6, 142.6,
140.8, 135.1, 131.4, 128.3, 127.0, 126.9, 126.5, 126.2, 120.6, 99.7, 28.5, 21.7; MS (EI) 419 (M");
HRMS (ESI) m/z calcd for Ci7H;5IN;O," (M+H)* 420.0203, found 420.0202; IR: 3455, 3156, 2910,
1622,1380.
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6. Characterization Data for the Products

(Ra)-5-Chloro-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3aa):

(@)
O AN
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(26.21 mg, 77% yield) as a yellow solid: mp 203.6-205.1 °C; [a]p?’ = -13.60 (c = 0.10 in MeCN,
81% ee); '"H NMR (CDCl;, 600 MHz) 68.22 (d, J = 8.4 Hz, 1H), 7.80 (d, /= 1.8 Hz, 1H), 7.96 (d,
J=1.8 Hz, 1H), 7.86 (dd, J; = 7.8 Hz, J, = 1.8 Hz, 1H), 7.83-7.80 (m, 1H), 7.72(d, /= 8.4 Hz, 1H),
7.50 (t, J= 7.2 Hz, 1H), 2.49 (s, 3H); 3C NMR (150 MHz, CDCl;)  163.3, 163.0, 158.2, 153.8,
146.9, 142.4, 135.5, 135.5, 131.5, 127.9, 127.5, 127.4, 127.2, 126.0, 125.1, 120.5, 21.2; MS (EI)
339 (M*); HRMS (ESI) m/z caled for C;H;CIN;O5" (M+H)" 340.0483, found 340.0483. The
enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA =
80/20, 1.0 mL/min, A = 254 nm, t (minor) = 19.3 min, t (major) = 20.8 min; IR: 3095, 2925, 1747,
1698, 730.

Cl

NO. | RetTime Area-(uAU*min) Height(uAU) | Potency | Rel-Area'% NO. | RetTime Area-(uAU*min) Height(uAU) | Potency | Rel.-Area%

1 18.175 2716753 91125 49.941 49.941 1 19.312 1043853 42306 9.177 9.177

2 19.676 2723179 85180 50.059 50.059 2 20.864 10330291 368211 90.823 90.823
Total 5439932 176305 100.000 100.000 Total 11374144 410518 100.000 100.000

(Ra)-5-Methoxy-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione
(3ab):

O\

@ Y
o)

N/)\

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(19.5 mg, 56% yield) as a yellow solid: mp 188.3-190.7 °C; [a]p?® = -5.60 (¢ = 0.10 in MeCN, 71%
ee); 'HNMR (CDCl;, 600 MHz) 68.22 (d, J=7.8 Hz, 1H), 7.92 (d, /= 8.4 Hz, 1H), 7.81-7.79 (m,
1H), 7.71 (d, /= 8.4 Hz, 1H), 7.49 (d, /= 7.8 Hz, 1H), 7.47 (d, /= 2.4 Hz, 1H), 7.32 (dd, J; = 8.4
Hz, J,=2.4 Hz, 1H), 3.98 (s, 3H), 2.49 (s, 3H); 3*C NMR (150 MHz, CDCI;) 6 164.4, 164.1, 158.3,
154.2,147.1, 146.9, 135.9, 135.3,130.2, 127.4, 127.3, 127.3, 127.1, 125.1, 124.5, 120.6, 22.2, 21.2;
MS (EI) 335 (M*); HRMS (ESI) m/z caled for CigH4CIN;O4* (M+H)* 336.0979, found 336.0979.
The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA
=80/20, 1.0 mL/min, A = 254 nm, t (minor) = 31.7 min, t (major) = 48.8 min; IR: 3012, 2925, 1749,
1698, 1089.
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NO. Ret-Time Area-(uAU*min) Height(uAU) Potency Rel.-Area-% NO. Ret-Time Area-(uAU*min) Height:(uAU) Potency Rel.-Area-%
b 31.393 1552507 25627 49.115 49.115 a 31.755 2900102 49332 14.721 14.721
24 48.627 1608462 16247 50.885 50.885 2 48.798 16800766 170132 85.279 85.279
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19700868
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100.000

(Ra)-5-Methyl-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3ac):

0)
o N
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product

(27.9 mg, 87% yield) as a yellow solid: mp 164.4-165.9 °C; [a]p?® = 55.60 (¢ = 0.10 in MeCN, 79%
ee); 'H NMR (CDCl;, 600 MHz) 68.21 (d, J= 7.8 Hz, 1H), 7.89 (d, J= 7.8 Hz, 1H), 7.81 (s, 1H),

7.80 (d, J=8.4 Hz, 1H), 7.71 (d, J= 8.4 Hz, 1H), 7.67 (d, J= 7.8 Hz, 1H), 7.48 (t, /= 7.2 Hz, 1H),
2.58 (s, 3H), 2.49 (s, 3H); 3C NMR (150 MHz, CDCl3) 8 164.4, 164.2, 158.3, 154.2, 147.1, 146.9,

136.0, 135.3,130.3, 127.4, 127.4, 127.1, 125.1, 124.6, 120.6, 22.2, 21.2; MS (EI) 319 (M*); HRMS

(ESI) m/z calcd for C;gH4N;05* (M+H)" 320.1030, found 320.1029. The enantiomeric ratio was

determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A =

254 nm, t (minor) = 15.9 min, t (major) = 21.5 min; IR: 3014, 2927, 1749, 1704, 1384.

NO. | Ret-Time Area-(UAU*min) Height-(UAU) Potency | Rel.-Area% NO. | Ret:Time Area (uAU*min) Height-(uAU) Potency | Rel-Area'%
1 15.964 940511 43284 50.015 50.015 a 13:880 1807130, 85015 10.692 20:692
2 | 21601 939965 33301 29,985 49.985 2 [ 21534 1509404 529404 89.308 89.308
Total 1880476 76585 100000 | 100,000 Total 16902085 614419 100.000 | 100.000

(Ra)-5-Bromo-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3ad):

(@)
o N
N,N
@ix §

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product

(28.9 mg, 75% yield) as a yellow solid: mp 189.3-190.7 °C; [a]p?® = -141.0 (c = 0.20 in MeCN, 81%

ee); 'H NMR (CDCl;, 600 MHz) 68.21 (d, J = 8.4 Hz, 1H), 8.15 (s, 1H), 8.03 (dd, J, = 8.4 Hz, J,

= 1.8 Hz, 1H), 7.88 (d, /= 7.8 Hz, 1H), 7.82 (t,J = 7.8 Hz,1H), 7.71 (d, /= 8.4 Hz, 1H), 7.50 (t, J

=7.8 Hz, 1H), 2.49 (s, 3H); 3C NMR (150 MHz, CDCl;) § 163.4, 163.0, 158.2, 153.7, 146.8, 138.4,
S25
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135.5,131.5,130.6, 128.3, 128.0, 127.5, 127.4, 127.3, 125.9, 120.5, 21.1; MS (EI) 382 (M*); HRMS
(ESI) m/z calcd for C7H;FN;05" (M+H)* 383.9978, found 383.9977. The enantiomeric ratio was
determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 32.3 min, t (major) = 35.4 min; IR: 3062, 2929, 1749, 1697 ,692.

e =

fAonE | faks | mos |
T T 57

%281
00,000

NO. | Ret-Time Area-{uAU*min) Height-(uAU) Potency | Rel-Area-% NO. | RetTime Area-(uAU*min) Height'(uAU) Potency | Rel.Area%
i 32.486 338053 7012 50.035 50.035 1 32273 1254790 27219 9.739 9.739
2 35.570 337581 6787 49,965 49.965 2 35.357 11629313 238618 90.261 90.261
Total 675635 13800 100.000 100.000 Total 12884103 265837 100.000 100.000

(Ra)-2-(2-Methyl-4-oxoquinazolin-3(4H)-yl)-5-(trifluoromethyl)isoindoline-1,3-
dione (3ae):

(@)
o N
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(10.3 mg, 28% yield) as a yellow solid: mp 80.2-83.2 °C; [a]p®’ = -35.4 (¢ = 0.10 in MeCN, 57%
ee); '"H NMR (CDCls, 600 MHz) 68.29 (s, 1H), 8.22 (d, J = 8.4 Hz, 1H), 8.18 (s, 2H), 7.83 (t,J =
7.8 Hz, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.52 (t, J= 7.8 Hz, 1H), 2.50 (s, 3H); 13C NMR (150 MHz,
CDCl;) 6 162.9, 162.8, 158.1, 153.5, 146.8, 137.5 (q, J = 34.5 Hz), 135.6, 132.7, 132.5 (9, J=3.0
Hz), 130.7, 127.6, 127.4, 127.4, 125.3, 122.7 (q, J = 271.5 Hz), 121.9 (q, /= 4.5 Hz) 120.4, 21.2;
MS (EI) 373 (M*); HRMS (ESI) m/z calcd for CigH;1F3N;057 (M+H)* 374.0747, found 374.0747.
The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA
=90/10, 1.0 mL/min, A = 254 nm, t (minor) = 14.2 min, t (major) = 17.0 min; IR: 3089, 2925, 1702,
771.

CF;

o g |
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T e AN
[ e | we | wewq | kaoms | aws | mes |
750 T T EET | T 90| I T 1,600
20 . 080 | 1 T 008 | ¥ 75,400 78400
e o801 00.000 109,000 18] 00000 100_000
NO. Ret-Time Area‘(uAU*min) Height(uAU) Potency Rel.-Area% NO. Ret Time Area‘(uAU*min) Height'(uUAU) Potency Rel.'Area%
1 12.949 812171 40780 49911 49911 1 16.236 924775 38545 21.600 21.600
2 13.845 815061 38720 50.089 50.089 2 17.017 3356629 128870 78.400 78.400
Total 1627232 79501 100.000 100.000 Total 4281404 167414 100.000 100.000

(Ra)-5-Fluoro-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3af):
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(22.5 mg, 70% yield) as a yellow solid: mp 190.2-195.7 °C; [a]p?® = -68.30 (¢ = 0.20 in MeCN, 79%
ee); 'H NMR (CDCl;, 600 MHz) 68.29 (s, 1H), 8.22 (dd, J; = 7.8 Hz, J, = 1.2 Hz, 1H), 8.17 (d, J
= 1.2 Hz, 2H), 7.84-7.82 (m, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.51 (t, J= 7.8 Hz, 1H), 2.49 (s, 3H);
3C NMR (150 MHz, CDCl3) 8 167.0 (d, J = 258.0 Hz), 163.1, 163.0, 163.0, 158.2, 153.9, 146.9,
135.4,132.7 (d, J=10.5 Hz), 127.5, 127.4 (d, /= 4.5 Hz), 127.3 (d, J = 4.5 Hz), 125.8 (d, J = 3.0
Hz), 125.1 (d, J = 24.0 Hz), 120.5, 112.5 (d, J = 25.5 Hz), 21.1; MS (EI) 323 (M*); HRMS (ESI)
m/z caled for Ci;H;|FN3O3" (M+H)* 324.0779, found 324.0778. The enantiomeric ratio was
determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 31.4 min, t (major) = 35.1 min; IR: 3073, 2919, 1752, 1702, 927.

i A b
W | wE | w#Eek | kAhot | @abs | @B
% T e T I T
0. 0.5
00ezL 00,0001 T T [
NO. | RetTime Area-(uAU*min) Height-(uAU) Potency | Rel-Area% NO. | Ret-Time Area-{uAU*min) Height-(uAU) Potency | Rel.Area'%
& 31.547 90831 1999 50.404 50.404 1 31.419 6621546 144686 89.700 89.700

2 35.232 89375 1764 49.596 49.596 2 35.141 760346 15535 10.300 10.300
Total 180206 3762 100.000 100.000 Total 160221 160221 100.000 100.000

(Ra)-Methyl 3-(5-chloro-1,3-dioxoisoindolin-2-yl)-4-0x0-3,4-dihydroquinazoline-
2-carboxylate (3ag):

o
O N
Cry
o)
N >COOMe

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(17.0 mg, 45% yield) as a yellow solid: mp 186.2-189.1 °C; [a]p> = 4.20 (¢ = 0.10 in MeCN, 69%
ee); 'H NMR (CDCl3, 600 MHz) 68.21 (dd, J; = 7.8 Hz, J,= 1.2 Hz, 1H), 7.99 (d, /= 2.4 Hz, 1H),
7.96 (d, J=8.4 Hz, 1H), 7.85 (dd, J; = 7.8 Hz, J, = 1.8 Hz, 1H), 7.83-7.80 (m, 1H), 7.71 (d, /= 8.4
Hz, 1H), 7.49 (t, J= 7.8 Hz, 1H), 2.49 (s, 3H); *C NMR (150 MHz, CDCls) 8 163.3, 163.0, 158.1,
153.8, 146.8, 142.4, 138.4, 135.6, 135.4, 131.5, 127.9, 127.5, 127.4, 127.3, 125.9, 125.0, 120.5,
21.2; MS (EI) 383 (M*); HRMS (ESI) m/z calcd for C;gH;;CIN;O5" (M+H)* 384.0382, found
384.0382. The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm x 25 cm),
Hexanes/IPA = 80/20, 1.0 mL/min, A = 254 nm, t (minor) = 22.2 min, t (major) = 31.9 min; IR:
3100, 2925, 1712, 1211, 1380.

Cl
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NO. Ret-Time Area-{(uAU*min) Height-(uAU) Potency Rel.-Area-% NO. Ret-Time Area(uAlU*min) Height-{uAU) Potency Rel."Area %

1 35.171 1950110 31095 49.937 49.937 Ak 33.967 3527348 61374 15.653 15.653

2 37.525 1955030 29638 50.063 50.063 2 36.424 19007709 292579 84.347 84.347

Total 3905140 60733 100.000 100.000 Total 22535057 353952 100.000 100.000

(Ra)-Ethyl-3-(5-chloro-1,3-dioxoisoindolin-2-yl)-4-0x0-3,4-dihydroquinazoline-2-
carboxylate (3ah):

o
O A\
@IN
o)
N >COOEt

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product

(26.5 mg, 67% yield) as a yellow solid: mp 189.5-192,0 °C; [a]p?® = 13.60 (¢ = 0.20 in MeCN, 71%
ee); 'H NMR (DMSO-d;, 600 MHz) §8.31 (d, J= 1.8 Hz, 1H), 8.26 (d, /= 7.8 Hz, 1H), 8.18 (d, J

= 8.4 Hz, 1H), 8.14 (dd, J; = 7.8 Hz, J, = 1.8 Hz, 1H), 8.10 (t, /= 7.2 Hz, 1H), 7.98 (d, /= 8.4 Hz,

1H), 7.82 (t,J=7.8 Hz, 1H), 4.31 (q,J=7.2 Hz, 2H), 1.15 (t,J=7.2 Hz, 3H); 3*C NMR (150 MHz,

DMSO-dy) & 162.5, 162.1, 158.4, 157.0, 144.8, 144.0, 141.5, 137.0, 136.3, 130.6, 130.4, 128.9,

127.3, 127.3, 126.8, 125.2, 120.8, 63.6, 13.5; MS (EI) 397 (M*); HRMS (ESI) m/z caled for

C19H3CIN;O5" (M+H)™ 398.0538, found 398.0535. The enantiomeric ratio was determined by

Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A =254 nm, t (minor)

= 25.1 min, t (major) = 28.6 min; IR: 3075, 2927, 1749, 1716, 1338, 1267.

Cl

NO. Ret-Time Area-(uAU*min) Height-(uAU) Potency Rel.-Area-% NO. | RetTime Area(uAU*min) Height-(uAU) Potency Rel.-Area'%
1 27.415 886358 18929 50.108 50.108 i 25.100 4614600 102535 14.570 14.570
2 30.552 882539 16521 49.892 49.892 2 28613 27058011 494534 65.430 65.430
Total 35450 100.000 100.000 Total 31672611 597069 100.000 100.000
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(Ra)-Butyl 3-(5-chloro-1,3-dioxoisoindolin-2-yl)-4-0x0-3,4-dihydroquinazoline-2-

carboxylate (3ai):

0
O N
N
@i
o)
N” >CoOn-Bu

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(31.4 mg, 74% yield) as a yellow solid: mp 189.6-193.6 °C; [a]p?® = 12.20 (¢ = 0.10 in MeCN, 73%
ee); 1H NMR (DMSO-dg, 600 MHz) 68.31 (d, J= 1.8 Hz, 1H), 8.26 (d, /= 8.4 Hz, 1H), 8.19 (d, J
=8.4 Hz, 1H), 8.14 (dd, J; = 7.8 Hz, J, = 1.8 Hz, 1H), 8.09 (t, /= 8.4 Hz, 1H), 7.97 (d, J= 7.8 Hz,
1H), 7.81 (t, J=7.8 Hz, 1H), 4.28 (t, J= 6.6 Hz, 2H), 1.51-1.46 (m, 2H), 1.22 (q, J= 7.2 Hz, 2H),
0.76 (t,J= 7.8 Hz, 3H); 13C NMR (150 MHz, DMSO-dj)  162.5, 162.2, 158.5, 156.9, 144.9, 144.2,
141.6, 137.0, 136.4, 130.6, 130.3, 128.9, 127.2, 127.3, 126.7, 125.3, 120.8, 67.1, 29.7, 18.3, 13.3;
MS (EI) 425 (M*); HRMS (ESI) m/z caled for C,1H;7CIN;O5* (M+H)* 426.0851, found 426.0851.
The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA
=80/20, 1.0 mL/min, A = 254 nm, t (minor) = 18.5 min, t (major) = 22.7 min; IR: 3102, 2964, 1751,
1714, 1467, 1261.

Cl
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NO. | Ret-Time Arear(yAY*min) Height(uAl) | Potency | Rel-Area'% NO. | RetTime Area(uAU*min) Height'(uAU) | Potency | Rel.Area'%
1 20.785 3583804 106308 49.887 49.887 1 18569 4870796 161622 13.929 13.929
2 24.737 3600086 84278 50.113 50.113 2 22.688 30099072 710824 36.071 86.071

7183890

190587

100.000

100.000

34969867

872446

100.000

100.000

(Ra)-Benzyl 3-(5-chloro-1,3-dioxoisoindolin-2-yl)-4-0xo0-3,4-dihydroquinazoline-2
-carboxylate (3aj):

0o
o N
N
@i
o)
N >coOBn

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(27.5 mg, 60% yield) as a yellow solid: mp 190.0-193.2 °C; [a]p* = 25.0 (¢ = 0.10 in MeCN, 37%
ee); 'H NMR (CDCl;, 600 MHz) 68.31 (d, J = 6.0 Hz, 1H), 7.94 (d, J= 6.0 Hz, 1H), 7.91-7.8 (m,
1H), 7.80-7.78 (m, 2H), 7.66-7.63 (m, 1H), 7.27-7.26 (m, 5H), 7.2-7.19 (m, 2H), 5.31 (dd, J; = 6.0
Hz, J, = 12.0 Hz, 2H); '3C NMR (150 MHz, CDCIl;) § 162.3, 162.0, 158.6, 157.6, 145.4, 143.7,
141.9, 135.8, 135.1, 133.9, 131.2, 129.6, 129.2, 128.8, 128.7, 128.5, 127.2, 127.6, 125.7, 124.9,
122.1, 68.9; MS (EI) 459 (M*); HRMS (ESI) m/z caled for Cp4H;sCIN;O5" (M+H)* 460.0695, found
460.0693. The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm x 25 cm),
Hexanes/IPA = 80/20, 1.0 mL/min, A = 254 nm, t (minor) = 28.4 min, t (major) = 35.7 min; IR:
S29
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3081, 2929, 1754, 1700, 1259.
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NO. | RetTime Arear(uAU*min) Height(yAl) | Potency | Rel-Area% NO. | RetTime Area-(uAU*min) Height(uAU) | Potency | Rel.-Area%
1 30.361 1921092 36853 50.006 50.006 1 28401 348366 6932 31.195 31.105
2 37.564 1920664 28444 49.994 49.994 2 35.686 768375 11655 68.805 68.805
Total 65296 65296 100.000 100.000 Total 1116741 18586 100.000 100.000

(Ra)-5-chloro-2-(2-ethyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3ak):

O O\
Crx

A ©
Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(19.2 mg, 54% yield) as a yellow solid: mp 195.3-198.4°C; [a]p* = 22.04 (¢ = 0.10 in MeCN, 77%
ee); 'H NMR (DMSO-ds, 600 MHz) §8.27 (d, J= 1.8 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H),8.13-8.12
(m, 2H), 8.12-8.10 (m, 1H), 7.79 (d, J= 7.8 Hz, 1H), 7.62 (t, J= 7.8 Hz, 1H), 2.79 (q, J= 7.8 Hz,
2H), 1.22 (t,J="7.8 Hz, 3H); *C NMR (150 MHz, DMSO-dy)) 6 164.0, 163.8, 158. 5, 158.1, 146.7,
141.5,136.7,136.4, 131.8, 128.4, 128.2, 128.2, 127.2, 127.0, 125.3, 119.8, 26.3, 10.8; MS (EI) 353
(M"); HRMS (ESI) m/z caled for C;gH3CIN;O3% (M+H)* 354.0640, found 354.0641. The
enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA =
80/20, 1.0 mL/min, A = 254 nm, t (minor) = 12.2 min, t (major) = 15.1 min; IR: 3092, 3080, 2991,
2935, 1748, 1700, 1605, 1345, 1280.
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NO. Ret-Time | Area-(uAU*min) Height(uAU) Potency Rel.Area-% NO. RetTime | Area(uAU*min) | Height(uAU) Potency Rel Area'%
1 12.185 28926875 1751154 49.861 49.861 1 12.274 | 3847018 240520 11.731 11.731
2 15.113 29088575 1406078 50.139 50.139 2 15.178 | 28945957 1390451 88.269 88.269
Total 58015450 3157232 100.000 100.000 Total 32792975 32792975 100.000 100.000

(Sa)-4-Chloro-2-(2-methyl-4-oxoquinazolin-3(4 H)-yl)isoindoline-1,3-dione (3al):
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(21.9 mg, 64% yield) as a yellow solid: mp 192.5-197.4°C; [a]p> = -33.4 (¢ = 0.10 in MeCN, 77%
ee); 'H NMR (CDCl3, 600 MHz) 68.20 (dd, J; = 7.8 Hz, J,= 1.8 Hz, 1H), 7.98 (d, /= 1.8 Hz, 1H),
7.95(d,J="7.8 Hz, 1H), 7.85 (dd, J; = 7.8 Hz, J, = 1.8 Hz, 1H), 7.83-7.80 (m, 1H), 7.71 (d, /= 8.4
Hz, 1H), 7.49 (t, J = 7.8 Hz, 1H), 2.49 (s, 3H); *C NMR (150 MHz, CDCl3)  163.3, 163.0, 158.1,
153.7, 146.8, 142.3, 135.5, 135.5, 131.5, 127.9, 127.5, 127.4, 127.2, 125.9, 125.0, 120.4, 21.2; MS
(EI) 339 (M*); HRMS (ESI) m/z calcd for C7H;;CIN;O5* (M+H)* 340.0483, found 340.0482. The
enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA =
80/20, 1.0 mL/min, A = 254 nm, t (minor) = 19.2 min, t (major) = 20.8 min; IR: 3064, 2923, 1749,
1700, 779.

o

NO. | RetTime Area‘{uAU*min) Height (uAU) Potency Rel. Area'% NO. | RetTime Area-{uAU*min) Height-(uAU) Potency Rel.-Area-%

al 19.591 544675 21156 50.082 50.082 1 19.236 13540706 529203 88.737 88.737
2 21.117 542893 19971 49.918 49918 2 20.848 1718586 66458 11.263 11.263
Total 1087567 41128 100.000 100.000 Total 15259293 595660 100.000 100.000

(Sa)-2-(2-Methyl-4-oxoquinazolin-3(4 H)-yl)-4-(trifluoromethyl)isoindoline-1,3-

dione (3am):

O
O AN
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(17.7 mg, 47% yield) as a yellow solid: mp 116.1-119.8 °C; [a]p* = 5.20 (¢ = 0.20 in MeCN, 61%
ee); 'H NMR (CDCls, 600 MHz) 68.21 (dd, J; = 7.8 Hz, J, = 1.2 Hz, 1H), 8.03 (q, J= 4.2 Hz, 1H),
7.83-7.80 (m, 1H), 7.72 (d, J= 7.8 Hz, 1H), 7.70 (dd, J; = 7.2 Hz, J, = 2.4 Hz, 1H), 7.56 (td, J, =
8.4 Hz, J, = 2.4 Hz, 1H), 7.51-7.48 (m, 1H), 2.49 (s, 3H); '3C NMR (150 MHz, CDCl;) § 162.9,
162.8, 158.1, 153.5, 146.8, 137.5 (q, J= 34.5 Hz), 135.6, 132.7, 132.5 (q, /= 3.0 Hz), 130.7, 127.6,
127.4,127.4, 125.3, 122.7 (q, J = 271 Hz), 121.9 (q, J = 3.0 Hz), 120.4, 21.1; MS (EI) 373 (M");
HRMS (ESI) m/z calcd for CigH{;F3N3;05% (M+H)* 374.0747, found 374.0745.The enantiomeric
ratio was determined by Daicel Chiralcel AD-H (0.46 cm x 25 c¢m), Hexanes/IPA = 80/20, 1.0
mL/min, A =254 nm, t (minor) = 16.2 min, t (major) = 17.0 min; IR: 3083, 2929, 1731, 1679, 771.
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NO. | RetTime Area-(uAU*min) Height-(uAU) Potency | Rel.Area% NO. | RetTime Area-(uAU*min) Height-(uAU) Potency | Rel-Area'%
i1 16.215 207164 9029 49.695 49.695 1 16.235 2442316 106658 80.783 80.783
2 17.007 209704 8816 50.305 50.305 2 17.036 580989 25994 19.217 19.217
Total 416868 17846 100.000 100.000 Total 3023305 132652 100.000 100.000

(Sa)-4-Fluoro-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3an):

=
O

O
Cr

A5
Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(22.3 mg, 69% yield) as a yellow solid: mp 181.1-185.0 °C; [a]p?’ = -57.40 (c = 0.20 in MeCN, 75%
ee); 'H NMR (CDCl;, 600 MHz) 68.21 (d, J= 7.8 Hz, 1H), 8.04 (dd, J; = 7.8 Hz, J,=4.2 Hz, 1H),
7.83-7.80 (m, 1H), 7.72 (d, J= 8.4 Hz, 1H), 7.69 (dd, J; = 6.6 Hz, J, = 2.4 Hz, 1H), 7.56 (td, J, =
9.0 Hz, J,=2.4 Hz, 1H), 7.50 (t, J= 7.8 Hz, 1H), 2.49 (s, 3H); 3C NMR (150 MHz, CDCl;)  166.7
(d,J=259.5Hz),163.1, 163.0, 163.0, 158.2, 153.8, 146.9, 135.5, 132.8 (d, /= 9.0 Hz), 127.5, 127.3,
(d, J=6.0 Hz), 127.3 (d, J=3.0 Hz), 125.8 (d, /= 3.0 Hz), 122.7 (d, J = 24.0 Hz), 120.4, 112.5 (d,
J=25.5Hz),21.1; MS (EI) 323 (M"); HRMS (ESI) m/z calcd for C;7H;;FN;0;* (M+H)* 324.0779,
found 324.0778. The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm x 25
cm), Hexanes/IPA = 80/20, 1.0 mL/min, A = 254 nm, t (minor) = 31.5 min, t (major) = 34.8 min;
IR: 3064, 2921, 1752, 1702, 925.
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NO. | RetTime Area-(uAU*min) Height (uAU) Potency | Rel.-Area'% NO. | Ret-Time Area-(uAU*min) Height-(uAU) Potency | Rel-Area:%
1, 37.837 225277 3385 49.993 49.993 1 31.487 1075954 24094 12.430 12.430
2 42.576 225344 2858 50.007 50.007 2 34.846 7580221 142291 87.570 87.570
Total 450621 6243 100.000 100.000 Total 8656175 166386 100.000 100.000

(Sa)-4-Methoxy-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione

(3a0):
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(19.4 mg, 58% yield) as a yellow solid: mp 187.6-192.5 °C; [a]p?® = -23.8 (¢ = 0.10 in MeCN, 75%
ee); 'H NMR (CDCl;, 600 MHz) §8.21 (d, J = 8.4 Hz, 1H), 7.91 (d, J= 8.4 Hz, 1H), 7.80 (t, J =
7.8 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.49 (d, J= 7.8 Hz, 1H), 7.47 (d, J=2.4 Hz, 1H), 7.32 (dd, J;
=8.4 Hz, J,=2.4 Hz, 1H), 3.97 (s, 3H). 2.49 (s, 3H); 13C NMR (150 MHz, CDCl;) § 165.7, 164.2,
163.9, 158.4, 154.2, 146.9, 1354, 132.5, 127.4, 127.4, 127.1, 126.5, 121.8, 121.4, 120.6, 109.0,
56.3,21.2; MS (EI) 335 (M*); HRMS (ESI) m/z caled for C;sH4CIN;04" (M+H)* 336.0979, found
336.0978. The enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm x 25 cm),
Hexanes/IPA = 80/20, 1.0 mL/min, A = 254 nm, t (minor) = 22.2 min, t (major) = 31.9 min; IR:
3008, 2925, 1749, 1704, 1091.

NO. Ret-Time Arear(uAU*min) Height:(uAU) Potency Rel.-Area-% NO. Ret-Time Area’(uAU*min) Height-(uAU) Potency Rel.*Area'%

i, 22.575 2174378 64871 49.739 49.739 1 22.242 19280277 568594 87.541 87.541
2 32.202 2197175 42017 50.261 50.261 2 31.885 2743949 52497 12.459 12.459
Total 4371553 106888 100.000 100.000 Total 22024225 621092 100.000 100.000

(Sa)-4-Bromo-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3ap):

Br
(@)
o N
S04
— (e}
N)\

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product

(22.8 mg, 59% yield) as a yellow solid: mp 187.9-193.3 °C; [a]p?® = 20.40 (¢ = 0.20 in MeCN, 80%
ee); 'H NMR (CDCls, 600 MHz) 68.17 (d, J= 7.8 Hz, 1H), 8.16 (s, 1H), 8.04 (d, J= 8.4 Hz, 1H),

7.88 (d, J=7.8 Hz, 1H), 7.81 (t,J = 7.8 Hz, 1H), 7.72 (d, J= 7.8 Hz, 1H), 7.50 (t, /= 7.2 Hz, 1H),

2.49 (s, 3H); 3C NMR (150 MHz, CDCl;) § 163.4, 162.9, 158.2, 153.7, 146.8, 138.5, 135.5, 131 .4,
130.6, 128.3, 127.9, 127.5, 127.4, 127.3, 125.9, 120.5, 21.1; MS (EI) 382 (M*); HRMS (ESI) m/z

caled for CigHgFN3O5* (M+H)* 383.9978, found 383.9978. The enantiomeric ratio was determined

by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A = 254 nm, t

(minor) = 32.0 min, t (major) = 34.3 min; IR: 3089, 2925, 1745, 1700, 692.
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NO. Ret Time Area-(uAU*min) Height(uAU) Potency Rel.*Area“% NO. RetTime Area‘(uAU*min) Height-(uAU) Potency Rel.-Area-%
1 32.104 307578 5561 50.330 50.330 1 32.029 13665827 299809 89.677 89.677
2 35.037 303541 5236 49.670 49.670 2 35313 1573075 34465 10323 10.323
Total 611119 10796 100.000 100.000 Total 15238901 334273 100.000 100.000

(Sa)-3-Fluoro-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3aq):
F

@)
o N
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product

(22.3 mg, 69% yield) as a yellow solid: mp 173.0-176.7 °C; [a]p?® = 11.40 (¢ = 0.20 in MeCN, 46%
ee); 'H NMR (CDCls, 600 MHz) 68.21 (d, J= 7.8 Hz, 1H), 7.91-7.87 (m, 1H), 7.83 (d, /= 7.8 Hz,
1H), 7.80 (d, J=7.8 Hz, 1H), 7.71 (d, J = 7.8 Hz, 1H), 7.54 (t, J= 8.4 Hz, 1H), 7.49 (t,J= 7.8 Hz,

1H),2.5 (s, 3H); *C NMR (150 MHz, CDCl;) § 163.1 (d, J= 3.0 Hz), 160.7, 158.2, 158.1 (d, J =

256.5 Hz), 153.8, 146.8, 138.1 (d, J=7.5 Hz), 135.5, 131.7, 127.4, 127.4, 127.2, 123.7 (d, J=19.5

Hz), 1209 (d, J = 3.0 Hz), 120.4, 116.2, 21.1; MS (EI) 323 (M*); HRMS (ESI) m/z calcd for

C17H1FN3;O537 (M+H)" 324.0779, found 324.0778. The enantiomeric ratio was determined by

Daicel Chiralcel AD-H (0.46 cm x 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min, A =254 nm, t (minor)

= 34.4 min, t (major) = 39.0 min; IR: 3075, 2923, 1743, 1710, 906.

o e N o =

[ #=r | zmwg [eaooe [ wame [ wes |
T 1 2T

T3

72 655
109,000 I T 700,60

NO. | RetTime Area(uAU*min) Height-(uAU) Potency Rel."Area-% NO. | Ret-Time Area’(uAU*min) Height*(uAU) Potency Rel."Area-%
1 34.929 1469767 24049 50.036 50.036 1 34.473 19081796 314348 27.145 27.145
2 40.955 1467641 19174 49.964 49.964 2 39.022 51212788 509524 72.855 72.855
Total 2937408 43223 100.000 100.000 Total 70294584 823872 100.000 100.000

(Sa)-4-Methyl-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3ar):
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Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(25.5 mg, 80% yield) as a yellow solid: mp 212.5-217.7 °C; [a]p?® = 43.20 (¢ = 0.10 in MeCN, 80%
ee); 'H NMR (CDCl;, 600 MHz) 68.21 (d, J= 7.8 Hz, 1H), 7.89 (d, J= 7.2 Hz, 1H), 7.81 (s, 1H),
7.79 (d, J= 7.8 Hz, 1H), 7.71 (d, J=8.4 Hz, 1H), 7.67 (d, J= 8.4 Hz, 1H), 7.48 (t,J= 7.2 Hz, 1H),
2.58 (s, 3H), 2.49 (s, 3H); 3C NMR (150 MHz, CDCl3) 6 164.3, 164.2, 158.3, 154.2, 147.1, 146.9,
135.9,135.3, 130.2, 127.4, 127.3, 127.3, 127.1, 125.1, 124.5, 120.5, 22.2, 21.1; MS (EI) 319 (M*);
HRMS (ESI) m/z calcd for C1gH4N3O03" (M+H)* 320.1030, found 320.1028. The enantiomeric ratio
was determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA = 80/20, 1.0 mL/min,
A =254 nm, t (minor) = 21.4 min, t (major) = 31.1 min; [R:3019, 2925, 1751, 1704, 1384.

e

R e @ smRig Ll

He | HE | wEW | kABDE | kaADEs | @Es

T CXa) T |
lllllll 1 10038 1 | 10.03% |
100,000 1 1 100. 000

NO. | RetTime Arear(uAU*min) Height(uAU) Potency Rel.:Area % NO. Ret-Time Area-(UAU*min) Height-{uAU) Potency | Rel-Area'%
1 22.766 3653373 110152 49.929 49.929 1 21.362 14228641 | 427661 89.962 89.962
2 32.405 3663732 79586 50.071 50.071 2 31.143 1587707 34368 10.038 10.038
Total 7317106 189738 100.000 100.000 Total 15816348 | 462029 100.000 100.000

(Sa)-3-Methyl-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)isoindoline-1,3-dione (3as):

O
0 N
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 1:2) gave the product
(11.8 mg, 37% yield) as a yellow solid: mp 129.0-134.2 °C; [a]p?® = -41.80 (¢ = 0.10 in MeCN, 45%
ee); 'H NMR (CDCl;, 600 MHz) 68.22 (dd, J; = 1.2 Hz, J,=7.8 Hz, 1H), 7.84 (d, /= 7.8 Hz, 1H),
7.83-7.80 (m, 1H), 7.74 (d, J=7.8 Hz, 1H), 7.72 (d, J= 7.8 Hz, 1H), 7.63 (d, /= 7.8 Hz, 1H), 7.49
(t, J=7.2 Hz, 1H), 2.76 (s, 3H), 2.50 (s, 3H); 3C NMR (150 MHz, CDCl;) § 164.7, 164.2, 158.3,
154.2, 146.9, 139.6, 137.7, 135.4, 134.9, 130.3, 127.4, 127.3, 127.1, 126.8, 122.3, 120.6, 21.2, 17.9;
MS (EI) 319 (M*); HRMS (ESI) m/z calcd for C1gH14N;05" (M*H)* 320.1030, found 320.1028. The
enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm % 25 cm), Hexanes/IPA =
80/20, 1.0 mL/min, A = 254 nm, t (minor) = 11.7 min, t (major) = 12.9 min; IR: 3191, 2923, 1743.
1700, 1374.
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NO. | RetTime Arear(uAU*min) Height*(uAU) Potency Rel.-Area'% NO. Ret-Time Area-{(uAU*min) Height(uAU) Potency Rel.-Area-%
i 11.739 1612240 87630 49.939 49.939 1, 11.725 25213816 1303319 72.682 72.682
2 12.951 1616167 79701 50.061 50.061 2 12.987 9476725 467313 27.318 27.318
Total 3228407 167332 100.000 100.000 Total 34690541 1770632 100.000 100.000

(Ra)-2-(2-methyl-4-oxoquinazolin-3(4H)-yl)-5-(phenylethynyl)isoindoline-1,3-
dione (7):

(@)
O AN
N,N

Flash column chromatography on silica gel (ethyl acetate/petroleum ether, 10:1) gave the product
(27.4 mg, 72% yield) as a yellow solid mp 178.0-179.8 °C; [a]p? = -58.80 (c = 0.10 in MeCN, 45%
ee); 'H NMR (CDCl;, 600 MHz) 6 8.23 (d, J = 8.4 Hz, 2H), 8.08 (s, 2H), 7.82 (t, /= 7.8 Hz, 1H),
7.73 (d,J=8.4 Hz, 1H), 7.67 (d, /= 7.2 Hz, 2H), 7.54 (t, J= 7.8 Hz, 2H), 7.50 (t, J= 7.2 Hz, 2H),
2.53 (s, 3H); 3C NMR (150 MHz, CDCl;) & 163.3, 163.1, 157.3, 153.6, 148.0, 145.8, 137.6, 134.5,
134.4, 132.9, 129.7, 128.4, 128.1, 127.2, 126.4, 126.4, 126.1, 124.1, 122.1, 119.5, 20.2; MS (EI) 382
(M%); HRMS (ESI) m/z caled for CyHigN3O3" (MTH)" 382.1186, found 382.1187. The
enantiomeric ratio was determined by Daicel Chiralcel AD-H (0.46 cm X 25 cm), Hexanes/IPA =
80/20, 1.0 mL/min, A = 254 nm, t (minor) = 32.2 min, t (major) = 38.2 min; IR: 3089, 2964, 1749,
1702, 1261.

Ph

B gee 8 oeed

NO. Ret-Time Area-(uAU*min) Height-(uAU) Potency Rel.-Area'% NO. Ret'Time Area’(uAU*min) Height-(uAU) Potency Rel.-Area%
1 19.660 2132174 68596 50.185 50.185 1 16.857 1645806 39011 13.848 13.848
2 24836 2116472 52895 49.815 49815 2 20.020 10238767 213343 86.102 86.152

Total 4248647 121491 100.000 100.000 Total 11884574 252354 100.000 100.000
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7. Copies of the 'H NMR and 3C NMR Spectra.

5-Chloro-2-iodo-N-(2-methyl-4-oxoquinazolin-3(4H)-yl)benzamide (1a)
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2-lodo-5-methoxy-/NV-(2-methyl-4-oxoquinazolin-3(4 H)-yl)benzamide (1b)
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3(4H)-yl)benzamide (1d)
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3(4H)-yl)-5-(trifluoromethyl)benzamide (1e)
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3(4H)-yl)benzamide (1f)
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Ethyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-
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Butyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-

carboxylate (1i)

vy v
9980
680
B6YEL
Log’L
€L
98¢’
199°L
L9}
G891
1691
80L4°L

OSWAa 005'¢
OSINQ €05'¢
OSWa 90sc

OZH GEE'e

£GE'Y
Poey
LLEY
z8e'y
£€6E'Y
(44
4344
faa 44
oSy
Lor'y

W
W
|

cyL
9av'L
9EV'L
ory'L
106,
LG'L
6cL'L
vl
¥aL'L
8G8°L
cLeL
266'L
go0'8
120’8
Geo's
£9C'8
9/¢'8

S ——

———

¥s0°CL—

N YCOOn-Bu

Cl

60t

rere
FOL'T

80'1
M_.c.r

960

260)

SHO'L
=0}

€0’}
Mﬂmm.o

200}

£1 (ppm

rel—
vrel—

96'6C—
OSINa 80'6€
OSWAJ 22 6E

OSNO St Bt
OSWa 0s6€
OSWQA r9'6€
OSINg 8L'6¢
OSWQa Z6'6¢E

¢L 99—
06°'L6—

€Lzl
¥8'9CL
€1'8cL
c9'8CL
LL'6ZL—
SeceL-7
86°¢el
06°GEL
LG°6€ _.$

Nm,:l\

N YCOOn-Bu

Cl

)

f1 {(ppm)

S45



OSIIJ €6¥'C
OSIQ Lé¥'e
OSa00S'e
OSAa e0s'e
OsiNag90s'e

OTHEEEE

Benzyl 3-(5-chloro-2-iodobenzamido)-4-0x0-3,4-dihydroquinazoline-2-
carboxylate (1))

¢soel—

N YCOOBn

Cl

o)l

jr A4S

v0'G
00Z|
S0k [~
200t
980
ELL
00k

0042

£1 (ppm

OSNQ ZZ'ee

Om.S_n_mo.mm
OsSa mm“mmk

Srreoeort

OSIJ v9'6€
OSia mh,mmi
OSIQJ L6'6E

€e'89—

g8'le—

9L'1Zk
58921
GlL'8cl
16821
¥S'8Z
65821
c9'8¢ClL
816ZL
LETEL,
LOEEL—
hm‘vm._ﬁ\\\
Ry
mm.mm_\
R,::\
mv.mﬁ\
LE Pl
164Gk~
6E65L

G0 91—

N YCOOBn

Cl

HEnn

f1 (ppm)

S46



S47



de (1k):

i

3(4H)-yl)-2-iodobenzam

1mn-

1

-oxoquinazo

5-Chloro-N-(2-ethyl-4

60¢c’}
me.rv
€ee’l
OSWQ €08'C
OSNQa 908'C
OSIJd 6052
osazlse
osiaselse
€68'C
S98'C
618¢C
68T
g06'¢
pAY x4
or6'C
66T
G96'C
616'C
66T
00’
OcCH 0LE'E

0er'L
YEP'L
b L
8vbL
SlIg).
885/
1092
1192
99,
62LL
SvLL
188 L
688/
868,
106,
£06'. 1
zi6'L
GI6L
2208
9e0'8
vLL'8
1118
1818
0618

S0L L —

L

@)

F60'E

Ferels

580
£0L]
mvm.c =
660
wmqr-
1260
00k |

=00k

f1 (ppm)

L90L—

89°92—
OSIAQ 80'6E
OosWnaczzee
OSWQd se6e
OSWQa 0s'6e
OSWA ¥9'6€
OsiNa 8L'6e
OSWAa Z6'6€

vLl6—

v ozh
mv‘ww_./
mm@m_w
1z
sgezl”
oLzeLy
glL'eel
0Z'GEL
18°0F1
8¥Llvl
zoorl

6851
hm.mmvv

0Z°L91—

N

Cl

£1 (ppm)

S48



3(4H)-yl)benzamide (11)
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3(4H)-yl)benzamide (1n)
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3(4H)-yl)benzamide (1p)
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Characterization Data for the Products

(Ra)-5-Chloro-2-(2-methyl-4

ione (3aa)
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indoline-1,3-dione (3ab)
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indoline-1,3-dione (3ac)
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(Ra)-5-Fluoro-2-(2-methyl-4-oxoquinazolin-3(4 H)-yl)isoindoline-1,3-dione (3af)

€6V T—

€100 08¢’ L
vev'L
98y’ L
86V'L
ols'L
clg'L
PrsL
8¥s 'L
866°/
4=
cLS'L
915,
€89/
189°L
G69'L
669'L
680117
Ll
108°L
€08°L
€18’/
Gig'L
LI8L
928,
6¢8'L
920’8
€08
or0'8
1p0'8
c0z'8
s0c'8
9lz's
8lz'8

=o€

S0'L

GO LI

660

Mroc.e
SO

m.:c I

J{o.e

f1 (ppm)

al'le—

€100 0044

€10a0 mh.mhv
€10a0 L2'LL

9€TlLL
€6°ClLL
S¥'och
9G°¢cL
[A#4%
8L'acl
08'scl
VA
8¢ 121
ve'lZl
Le'lch
0s'LcL
mw.Nmf\.
9L'zel
8F'sel
£8°97L—
£8'eGl
om.mmf/
L6'291
mm.NmﬁW.
o_..mmw.\
91'991L
wm.hmf.\.

€8'9pL—

£8°eG5L—
02’851 —

1629l
mm.Nm_.W
olL'e9l
91’99l —
88291 —

165

T
170

f1 (ppm)

T T T
180 170 160 15

10

100

f1 (ppm)

S63



me-

dolin-2-yl)-4-0x0-3,4-dihydroquinazol

ioxoisoin

(Ra)-Methyl 3-(5-chloro-1,3-d

€8 c—

2-carboxylate (3ag)

Cl

=Z0El.

vO'L
00}
mmc.v
Yo'l
Awm.o
160

«_,,00._.

fl (ppm)

vl'le—

€10a000°LL

€10a0 62 mhv
€10ad LT LL

2 A
Lo'sel
L6'6el

sz'lzL
9'L2L
6v'LEL
06'22L7
sy lel”
8y'sEl
05°SEL
ov.wmﬁ\
ee'TrL
ogort”
LLEGL~
91861~
00'€9L
£zs9L->

Cl

N/)\COSMe

f1 (ppm)

S64



2-

line-

1nazo

dolin-2-yl)-4-0x0-3,4-dihydroqui

ioxoisoin

(Ra)-Ethyl 3-(5-chloro-1,3-d

carboxylate (3ah)

orl'L
Nmr,rv
oLl

OSINQ 652
OSWA L6V'Z
OSINA 0062
OSINA €052
OSWa 9052/

OZH ¥ree—

FARSR 4

6Ty
mom.vv
6CEY

G08'L
8ig’L
1€8°L
9L6°L
686'L
£80'8
§S60'8
80L'8
LcL'e
0gl '8
A4
rri'e
81’8
6L'8
86’8
Lie'8
zieg
gie's

Cl

=00'¢

Fooz

L60
860
€0l
¥6'0

€60
Mwm.o 5

28’0

8¢l —

OmS_D mo.mf,
OSINQ 2Z'6€
OSWa wm‘mmﬁy

OSEo56¢
OSWa r9'6e
OSIQ 826¢
OSNg 26°6¢7

09'¢9—

£1 (ppm

£1°9Z1L
[STAA
0g'LzL
v6'8ZL~E
or0gl
99°0¢1
ze9eLT
G691
sl
moﬁq@ﬁ
z8rlL
Y011
1€785 FM
91°291
mv.NwFW

98°0C1L
NN,mNF/

Cl

5

T
60

T
70

fl (ppm)

S65



2-

me-

hydroquinazol

2-yl)-4-0x0-3,4-di

1mn-

ioxoisoindoli

(Ra)-Butyl 3-(5-chloro-1,3-d

carboxylate (3ai)

osia
Oosia
Oosna
osia
osia

OcH

8¥L'0
09°0
€LL°0
voc'L
9Lzl
6221
W'l
vor'l
il
g8r'L
68|
96¥ L
005’1
LG
ve¥r'c
L6¥'e
006°e
€06°¢
90g'C

pee'e

99’y
th.?W
88Z'Y

66. 41
1182
¥Z8 L
196" L
G169
92087
88087
1018
0EL 8|
£€1°8-
Xy
L¥1'8]
18184
618
€578
99z'8]
€128
ale's

Cl

=6L'E

=pyc
=L0¢C

=Zl'¢

453
60°L
8L’
80'L
90'L
Mov.v
00'L

f1 (ppm)

lEEL—
6c'8l—

¥L6E—
OSINQ 80'6E
OSINQ ZZ'6e

OSWase®

OSICd 05'6€
OSINA ¥a'6¢e
OSIAd 8L'6€
OSINQd Z6'6€

L9 —

vm.oﬁ
mm.mﬁ
92921
ST iTh
9z iTh
Z6'8TL~
9g0el
¥9'0El
191
G6'9EL
A
mm.qv%
18°vpL
66951
¥GegL~
11291
mw.mu_w

Cl

0]
N/)\COOn-Bu

1

f1 (ppm)

S66



line-

1mazo

indolin-2-yl)-4-0x0-3,4-dihydroqu

2-carboxylate (3aj)

10X01S0

(Ra)-Benzyl 3-(5-chloro-1,3-d

826
0€°G
LEG
€761
61741
6741
0Z'L1
0L
LT L
Lz
122
12T
9L
9c'L
9TL
LT°L
LT°L
1T 1
£9°L
£9°L
¥9°L7
G9°/7
99°L7
99°L
99°£
8L1~
8LL
6L L7
6171
0821
88°L]
68°L]
06°L
06°L]
06°L]
16
1671
£6°L1

By

v6' L
0¢8]
leg’

Cl

——

=00¢C

480
*10g
»66°0
=90Z

160
¢80

f1 (ppm)

06'89—
6. mh/

Cl

L

\=Aear

LT LL

f1 (ppm)

S67



ione (3ak)

1,3-d

me-

mom._.
DNN.FW
c€eT’l
OSIQa 62
OSNQ /6T
OsSiNd 00§’
OSINd €052
OSINQd 805’2
9LLC
88LC
oog'e
€8¢

indol

3(4H)-yl)iso

1mn-

1

-oxoquinazo

(Ra)-5-Chloro-2-(2-ethyl-4

OTHTIEE

809
1z9'L
vEQ'L
1801
0082
1G6'L
€661
£96'L
696/ |
1961
9.6,
6L6 LA
0L '8~
10187
o118
gL'
LLLg
ozlL's
FAR:]
9zL'8
arL's
09l's
1928
0/Z'8

Cl

f1 (ppm)

LL01—

0g€'9¢—
Osia mm‘mmJJ
OSAd 69'6€
OSINd €8'6€
OSIAQJ L6'6€E
OSWa Lo
Osia vm,o:
Osaseor

¥8'6LL
wm.mﬁ/
56921
vT'iZL
€ ENFN

82'8Cl
(474

08161
0’98l
0298} \
PG Ll
8971
60851~
Sr8gL-"
£L€9L
LovaL”

Cl

90

£1 (ppm)

|
S68

140

(|




indoline-1,3-dione (3ak)

1SO

3(4H)-yl)

lin-

-oxoquinazo

(Sa)-4-Chloro-2-(2-methyl-4

=
= shlg—
®) - ra
g8y T— — =G0etS
(@)
L=
vz
o P =
\ et
(@) zZ
= €1000 62°9L
£10a0 oo.tv
£1000 1Z'LL
€002 092°L w &
0922 ]
£8Y'L =
96 L 2 rr ozl
606°L zo'szl
§0.L°L1 z6'52L
mvh.h._ 3 YA r A
661°Ly 1821
108°L L= 06°L2L
8L = 16 L2k’
€18°LA MNo.w 6F LEL"
§18'Ly 00} |7 6¥'GEL
¥28 LA M?o.w 1G°GEL
%N”Mu. Z0L| o geTyL—
00'}[= s
982 “Tmc 1897t
998, ﬁ 00'}] 81661 —
698°L ] = aL'ssh
<yl o
Svo e 10°€9h
3o r £2'€9l
986°L]
886/ i
00z'e [t
£0Z'8
€1z'8 o
91Z'8 s

Cl

f1 (ppm)

S69

180 170 160 150

190




indoline-1,3-di

1S0

3(4H)-yl)-4-(trifluoromethyl)i

1mn-

1

-oxoquinazo

(Sa)-2-(2-Methyl-4

one (3al)

€6v'c—

£10d0 09¢'L

veL
98v'L
8672
0LL
ZigL
PPSL
8vsL
855, |
799°]
2L5' 1
96°L
€892
1894

CF;

1l

| S

L

fl (ppm)

Gl'le—

m_ooomm.mh

£1200 00 NL

1000 L2 4L
86611
ov0zh
082k
68°1LZ1
z6'12h
v6'Izh
16121
L9'ezt |
ceczl
ZrszLy
98" L24 1
Zr 2L
16221
59°0E1
erZEl
9r'ZEL
Br'Zel |
1GZELY
69°2E 1A

BG'SEL\L
A1
veLEL
LG°L€)L
6L /€L
18'ovl~"
PeEGh
0L'851
om.Nmf/
68201

CF3

ovozh
Al —
6 FNFW —
vele, 7
/A
9e' L2t =
orieh —
I P —
590k .
erzel
orzel
grzel
6921 —
65°GE}
L8'Op L
veegl”
018G b~ ]
0829}
6829} —

f1 (ppm)

170

T
180

10

T
00

f1 (ppm)

S70



(3am)

indoline-1,3-dione

1SO

3(4H)-yl)

lin-

-oxoquinazo

(Sa)-4-Fluoro-2-(2-methyl-4

=l
L=
= Le—
L= L
w L2
o
vEYE— — —00€r]
(@)
Ll
> =
O\ N
Z e
N =
@) pd
) S €1000 6294
€1002 0024
€000 114
L=
- 8721
: E ¥5TIL
L8yl 5 - av ozl
66%'L 15zel
Nvm.h .w. gleel
SYS'L 6621
V5L 18°s21
096/ [ [STAVIA
£95°L1 82'/2L
726°L |l Ve LTt LETLL
MMM.MJ = 8e Lzl rSThL
19 /] y0L 1G°L2L 9’0zt
689°L} 5 E0'LLS E.Nm@. 152zl
wmwmu" - ﬂwm.m 9l°zelL £L°2CL R
; 0| o 6¥'GEL 18°GTh —
DE‘J. Jg.w % €8'9¥L— A A ——
vl L] AS.W E.nm; 8zT'LTL e
iy 00kfe Lz'8sk veLe _
v08'L] 16'291 8E' LTI
o8] = mm.s@ 1G22
878 [t 0L'€9L 02°Z€l
0€8'L E.wmf% 9l'eel —
mmw.m L2 68291 mtmﬂ\
i : £8'9v1 T
1v0'8 _ veesL/
80’8 = 12861~ ==
S02'8 OL'€9L~ sl
81Z'8 = 91991~ —
L=

f1 (ppm)

S71

fl (ppm)

200




606,
€e6°L
90¢'8
oze's

10.5

0

L

(3an)

one

indoline-1,3-di

1SO

3(4H)-yl)

in-

1

-oxoquinazo

(Sa)-4-Methoxy-2-(2-methyl-4

Tle—

0€'95—

€1000 6.4°9.L
€1000 00°LL
€1000 LT'LL”

G0'60L—

om.oﬁ
3.5/
ezt
0592k~
ol izh

m,m.mﬁw
Zr LTl

va'zel
€E°GEL

68°9vL—

8T PGL~
GE'8GI
18°€91L

9T 9L~
£9°G9L "

10

10

60

70

100 90 80

f1 {(ppm)

S72

110

160 15 140 130

17

180

190

200



(3a0)

indoline-1,3-dione

1S0

3(4H)-yl)

in-

1

-oxoquinazo

(Sa)-4-Bromo-2-(2-methyl-4

vreL
mmm,_‘v
192l

g8¥'c—

£1000 092°L
18¥°21
005°L1
ZIS' L
60LL
Cel Ly
$08°LY
91847
628/
91817
6881
9z0°8
0v0'8
5618
1618
90Z'8
6128

Br

ooy

=20 €.

ceee
- -

RpOL[
ig60
660

fl (ppm)

9l’le—

m_on_omm.m.‘.
€000 oo‘t.W
€10ad Le'LL

Br

£1 {ppm

S73



indoline-1,3-dione (3ap)

1S0

3(4H)-yl)

lin-

-oxoquinazo

(Sa)-3-Fluoro-2-(2-methyl-4

u
= el'g—
=

L d =
-Goefrs
16VT— o
L= €100 6292
- 1000 00°LL
- €10a0 L2LL
£ 90911
2 SLOLL
4 b 0zL
€10a2 092 L |l 18°0Z1
09241 e pirel,
o . 8g°€zL
Sl FE E.mﬁ%
60971 AL
ZEs o wmsﬁw
Srai [~ 6t L2l
z95°L . il
SUL2Y 8h'geL
611717 < el
008"+ _ aid
m:ﬁ‘ﬁ H2 08°gtL—
B e 18'EGh
A5k | = €C LGl
B8l C GL'BgL~L
i 00°651 7
Em.ﬁ s zL091
ge8e) 8.8%
e S0°€9k
:m‘: [ ELLLL
10z 8|
vics -

£1 {ppm

S74

130

140

0

T
5

1

1
170 160

180

190

200



ione (3aq)

indoline-1,3-d

1S0

3(4H)-yl)

lin-

-oxoquinazo

(Sa)-4-Methyl-2-(2-methyl-4

88v'c~
GL8°C”

€10a2092°L
09Z'L
0Lt 44
€814
G6Y L
€992
1191
86972
AR
182717
00844
018°2]
z88L]
¥68°L
£02'8
9izg!

ﬁ

< LOEL-

~e0'e

O’ L
Mmo.w
180
Amﬁv L
00'L
J,Oc.w

8lile~
ozee”

€100 00°LL

€10a0 mh.w\.v
€10ao LeLL

f1 (ppm)

86°0¢k
96vel
ho.mwv/
L igl
Lg'Lcl
ve'lcl
(4 xAN
¥ oelL
cesel
¥6'GEL
18°'9vl
m"...:._u_‘v

0C'vSL—
0€°8GL~
LL'y9L

mm.ver

£1 (ppm)

S75



(3ar)

ine-1,3-dione

indol

1SO

3(4H)-yl)

lin-

-oxoquinazo

(Sa)-3-Methyl-2-(2-methyl-4

-
[=
lo 16°21—
- zze—
=
o
v05Z— =Z0'E
6L T— ~£0'¢
L
) M3 €1000 6.'9L
£1000 00 EW
€10a0 1214
Lo
8L¥L w
08y L S
06¥°L 4
z6vL L= .

3 e 0902k
€62 el
€054 18921
S054 < z1 421
S 9t L2)
m%.w Fo vy LTL
o:.n ae ol TE0EL—
zTLL S8 PEL~
wmﬁh: se'gel

b1 = Q' 89'LEL
veL L feoe

£ €0Zle r9'6EL
Lyt p L6'ObL—
m&iﬁ =00}

S w
seL L] oz i

7 9€°8G1L~
608°L :
g = YE YL
Lzl s 9L ¥9L~~
£28°L
£€8°L Mo
ove'L
1eze |2
viz'8 S
gzT8 .

1728 Le

f1 (ppm)

S76

T
15

1o 160

180

190




ine-1,3-

indol

1SO

3(4H)-yl)-5-(phenylethynyl)
dione (7)

1mn-

1

-0xoquinazo

(Ra)-2-(2-methyl-4

9eg'C—

09¢'L
06¥' L
L0g L
vLGL
L2S'L
0rs'L
¢ss'L
899/
m._.m.hv.
0L L
Vel L
G08'L
8lg'L
€824
ceoe
9zT'8
0rc'8

Ph

=00¢

90C

z0zlhe

icoc
)Nc‘_.
60°L
J_.o.N
loe

£l (ppm)

ccoc—

.w.\..mn/

Ph

00

L2'9L

85611
8L'zzl
pLveL
8L'9¢L
ot'9cl
97’9zl
6l'L2L
L£'82L
se'8zl
9,621~
68°ZEL~
o' pEL
0SveEL
mm.hm_\
88'GPL—
LospL”
SL'egl~
ZE'LGL~
LO'EQL
mw.mn(:w

140

T
160 15

0

T
180 1

1 .“l()

200

f1 (ppm)

S77



