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1. General Information

General Considerations: Manipulations of air-sensitive compounds were carried out under an
atmosphere of nitrogen using standard Schlenk techniques or in a nitrogen-filled glovebox. All
Ti/Ni-catalyzed cross-coupling reactions were set up in a nitrogen filled glovebox, using oven
dried glass vials (140 °C) that were allowed to cool under vacuum prior to use in the glovebox.
Branched/linear connectivity is confirmed for all cross-coupled products by HMBC. Unless
otherwise noted yields are reported as a mixture of branched:linear (B:L) isomers and are reported
as % yield (B:L).

Materials: Tetrahydrofuran (THF) was distilled over Na/benzophenone, degassed by sparging
with nitrogen, and stored over 4 A sieves in a nitrogen-filled glovebox. All liquid reagents used in
the glovebox were degassed by sparging with nitrogen for at least 30 minutes and were stored
inside the glovebox.

Unless otherwise noted, commercial reagents were used as received. NiBrzediglyme, 4,4’-di-fert-
butylbipyridine (dtbbpy), zinc (dust, <10 um, >98%), and manganese (powder, ~325 mesh, >99%
trace metal basis) were purchased from Sigma-Aldrich. Cp*TiCl; (Cp* =
pentamethylcyclopentadienyl) was purchased from Strem. NEt;*HBr was purchased from Acros
Organics and was dried under vacuum overnight at 50 °C. PyridinesHBr was purchased from
Sigma-Aldrich and was dried under vacuum overnight at 50 °C. 2-methyl aziridine was purchased
from Oakwood and used as received.

Instrumentation: Proton nuclear magnetic resonance (\H NMR) spectra were recorded on Bruker
spectrometers (at 400, 500, and 600 MHz). Carbon nuclear magnetic resonance ('*C NMR) spectra
were recorded on a Bruker spectrometers (at 126 and 151 MHz). Fluorine nuclear magnetic
resonance (!°F NMR) spectra were recorded on Bruker spectrometers (376, 471, and 565 MHz).
Proton chemical shifts are reported in parts per million downfield from tetramethylsilane and
referenced to residual protium in the NMR solvent (CDCl3 = & 7.26 ppm, Methanol-ds = 3.31
ppm). Carbon chemical shifts are reported in parts per million (ppm) downfield from
tetramethylsilane and are referenced to the carbon resonance of the solvent (CDCls = 77.16 ppm).
NMR data are represented as follows: chemical shift (3, ppm), multiplicity (s = singlet, d = doublet,
t = triplet, q = quartet, p = pentet, h = sextet, hept = heptet, m = multiplet, br = broad), coupling
constant in Hertz (Hz), integration. Gas chromatography with flame ionization detection (GC-FID)
was performed using an Agilent 7890A GC. Low-resolution gas chromatography-mass
spectrometry (GC-MS) was performed using an Agilent 8890 GC System/Agilent 5977B
GC/MSD. High resolution mass spectra were obtained using a Thermo Scientific Thermo Exactive
Plus MSD (DART-MS) equipped with an ID-CUBE ion source and a Vapur Interface (ION Sense
Inc.) (atmospheric-pressure chemical ionization, APCI) or on an Agilent 6530 LC-QTOF by
electrospray ionization (ESI) paired with a time of flight (TOF) mass spectrometer. FTIR spectra
were obtained with an Agilent Cary 630 FTIR Spectrometer. Optical rotations were measured with
a Rudolf Autopol III Automatic Polarimeter. Chiral SFC data was collected using an Agilent 1260
Infinity II LC system.
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2. General Procedures
General Procedure A: Benzoyl protection of aziridines

O,
NH (0] NEt; (2.0 equiv) >—Ph

/Q +
Me Cl)l\Ar DCM (0.2 M) /<’|\‘
0 °C to rt, overnight Me

1.1 equiv

A flame dried flask was charged with 2-methylaziridine (1.0 equiv), DCM (0.2 M), and
triethylamine (2.0 equiv). The reaction was cooled to 0 °C and the acid chloride (1.1 equiv) was
added dropwise. The reaction was stirred at room temperature overnight. The reaction mixture was
then quenched with saturated NaHCOs. The aqueous layer was extracted with DCM (2x). The
organic layers were combined, washed with brine, dried over MgSOQs, filtered, and concentrated.
The aziridine was purified by flash chromatography and distilled where indicated.

General Procedure B: Synthesis of benzoyl protected aziridines from amino alcohols

Note: Due to the commercial availability of enantioenriched amino alcohols, many of the
aziridines (where specified) were prepared from enantioenriched amino alcohols resulting in
enantioenriched aziridines.! We include the optical rotation for N-benzoyl-2-n-butyl aziridine (3a)
and N-benzoyl-2-isopropyl aziridine (6a) to demonstrate that the resulting aziridines are also
enantioenriched. However, subjection of enantioenriched aziridines to cross-coupling results in a
racemic product (see 3b). As the cross-coupling is stereoablative, we do not include additional
characterization data for all enantioenriched aziridines or for the resulting cross-coupled products.

one pot
NH 9 ﬁHa e NH
+ Cl—-S-OH ——mM8MmMmMm™ >
R)\/OH 5 PhMe (0.17 M) R O:S:O then NaOH (36.0 equiv, 6.0 M) RN
) 0°Ctort, 2h o’ ‘o reflux, overnight not isolated
1.0 equiv

Unprotected aziridines were prepared according to a modified literature prep.' A flame dried flask
was charged with amino alcohol (1.0 equiv) and toluene (0.17 M). The reaction mixture was cooled
to 0 °C followed by the dropwise addition of chlorosulfonic acid (1.0 equiv). The reaction was
stirred at room temperature for 2 hours to yield the hydrogen sulfate.

NaOH (36.0 equiv, 6.0 M) was added to this reaction mixture and the biphasic solution was heated
under reflux overnight. The reaction was then allowed to cool to room temperature and the phases
were separated. The aqueous phase was extracted with diethyl ether (3x) and the combined organic
layers were washed with brine and dried over MgSOs. The diethyl ether was gently removed under
reduced pressure. Many 2-alkyl aziridines have low boiling points so the aziridine was carried
forward as a solution of toluene.

(0]
NEt; (2.0 equiv)
NH 0 3 Y—Ph
R/<| + N

Cl Ar 0 °C to rt, overnight R/Q
carried forward 1.1 equiv

as a solution in
toluene

To a solution of the aziridine in toluene was added triethylamine (2.0 equiv). The reaction was
cooled to 0 °C and benzoyl chloride (1.1 equiv) was added dropwise. The reaction was stirred at
room temperature overnight. The reaction mixture was then quenched with saturated NaHCO:5.
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The aqueous layer was extracted with DCM or EtOAc (2x). The organic layers were combined,
washed with brine, dried over MgSOQa, filtered, and concentrated. The aziridine was purified by
flash chromatography and distilled where indicated.

General Procedure C: Synthesis of cross-coupled products
All reaction preparation was done inside a nitrogen-filled glovebox in oven-dried vials.

The following stock solutions were prepared in 1-dram vials:

Stock Solution 1: Cp*TiClz (23.16 mg, 0.080 mmol, 20 mol%) and 889 pL of THF.

Stock Solution 2: NiBrediglyme (7.05 mg, 0.020 mmol, 5 mol%), dtbbpy (8.05 mg, 0.030 mmol,
7.5 mol%), and 889 puL of THF. This vial was equipped with a Teflon stir bar, capped with a
septum cap, and allowed to stir for 15 minutes forming a green suspension.

Stock Solution 3: Zn (78.46 mg, 1.20 mmol, 3.0 equiv) and 889 pL of THF. A suspension of Zn
in THF was generated by pipetting up and down a few times before transferring to the reaction.

To a 2-dram vial equipped with a Teflon stir bar was added aziridine (0.40 mmol, 1.0 equiv) and
Arl (0.40 mmol, 1.0 equiv). 889 pL of stock solution 1 was added. The reaction was allowed to
stir for 15 minutes at which point NEt;*HBr (145.69 mg, 0.800 mmol, 2.0 equiv), stock solution 2
(889 pL), and stock solution 3 (889 pL) were sequentially added. The reaction vial was capped
with a septum cap, wrapped with electrical tape, and brought outside the glovebox. The reactions
were set to stir (1200 rpm) at room temperature for 16 hours. After 16 hours the reactions were
opened to air. EtOAc (~2 mL) was added to the vial and then the solution was passed through a
celite plug with EtOAc to remove any solids. The eluate was concentrated and further purified by
flash chromatography to yield the desired cross-coupled product.
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3. Additive Screening
The following stock solutions were prepared:
Stock Solution 1: 1a (12.09 mg, 0.075 mmol, 11.3 pL, 1.0 equiv), PhI (15.30 mg, 0.075 mmol,
8.4 uL, 1.0 equiv), dodecane (12.78 mg, 0.075 mmol, 17.0 uL, 1.0 equiv), and 113 pL of THF
(assuming volumes are additive the total volume is 150 pL).
Stock Solution 2: Cp*TiCl3 (4.34 mg, 15.0 umol, 20 mol%) in 100 pL of THF.
Stock Solution 3: NiBryediglyme (1.32 mg, 3.8 umol, 5 mol%) and dtbbpy (1.51 mg, 5.6 umol,
7.5 mol%) in 125 uL of THF. This vial was equipped with a Teflon stir bar, capped with a septum
cap, and allowed to stir for 15 minutes before use.
Stock Solution 4: Zn (14.71 mg, 0.225 mmol, 3.0 equiv) in 125 pL of THF.
Additive Stock Solution: Additive stock solutions were prepared such that we could keep 40 pL.
for GC-FID analysis to get absolute ratio of aziridine (based on response factors) to dodecane and
a relative ratio of the additive to dodecane. A volume of 150 uL of the solution would be
transferred to the reaction (such that 0.075 mmol of the aziridine, Phl, and additive is transferred
to solution).
The following additive stock solutions were prepared by weighing out the specified amounts of
additives (Mass in 190 pL (mg)) into separate vials. 190 pL of Stock Solution 1 was added to each
vial to generate a stock solution with 0.075 mmol/150 pL of 1a, Phl, dodecane, and additive.
Styrene and tertbutyl acrylate were distilled before use.
Each additive was screened in a separate reaction.

Table S1. Additive stock solution amounts

Additive Mass in 150 pL (mg) Mass in 190 pL (mg)
1-decene 10.52 13.33
styrene 7.81 9.89
tert-butyl acrylate 9.61 12.18
2-ocatanone 9.62 12.18
4-ethylbenzonitrile 9.84 12.46
3-chloropropylbenzene 11.60 14.69
cyclohexyl chloride 8.90 11.27
1-bromoheptane 13.43 17.01
4-chlorobiphenyl 14.15 17.92
p-tolyl trifluoromethanesulfonate 18.02 22.82
phenylboronic acid pinacol ester 15.31 19.39
aniline 6.99 8.85
2-phenyl-1,3-dioxolane 11.26 14.27
N-methyl-p-toluenesulfonamide 13.89 17.60
N-(tert-butoxycarbonyl)methylamine 9.84 12.46
acetophenone 9.01 11.41
4-bromobiphenyl 17.48 22.14
benzyloxytrimethylsilane 13.52 17.13
1-nonyne 9.32 11.80
4-fluorobenzaldehyde 9.31 11.79
4-ethylbenzoic acid 11.26 14.26
4-ethylnitrobenzene 11.34 14.36
4-bromoheptane 13.43 17.01
1-iodooctane 18.01 22.81
iodocyclohexane 15.75 19.95
1-decylamine 11.80 14.95
cyclohexylmethanol 8.56 10.85
4-phenylphenol 12.77 16.18
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To an oven dried 1-dram vial with a Teflon stir bar was added NEtz;*HBr (27.32 mg, 0.15 mmol,
2 equiv), Stock Solution 2 (100 uL), and the corresponding Additive Stock Solution (150 uL). The
reactions were allowed to stir for 15 min at which point Stock Solution 3 (125 pL) and Stock
Solution 4 (125 pL) were added. The reaction vial was capped with a septum cap, wrapped with
electrical tape, and brought outside the glovebox. The reaction was set to stir (700 rpm) at room
temperature for 16 hours. Yields and additive recovery were determined by GC-FID.

Table S2. GC-FID peak areas and ratios relative to dodecane of starting materials and additives.

Peak Area Ratio (relative to dodecane)

Additive Dodecane la Additive 1a (corrected) Additive
1-decene 607.1 412.1 450.3 0.97 0.74
styrene 668.8 454.9 350.8 0.98 0.52
tert-butyl acrylate 682.2 466.0 263.0 0.98 0.39
2-ocatanone 691.2 471.3 359.2 0.98 0.52
4-ethylbenzonitrile 677.8 461.9 484.3 0.98 0.71
3-chloropropylbenzene 670.7 457.0 477.5 0.98 0.71
cyclohexyl chloride 677.8 461.4 279.8 0.98 0.41
1-bromoheptane 612.1 417.1 336.1 0.98 0.55
4-chlorobiphenyl 621.7 425.8 641.2 0.98 1.03
p-tolyl trifluoromethanesulfonate 916.0 657.4 527.2 1.01 0.58
phenylboronic acid pinacol ester 1153.3 835.6 1204.0 1.01 1.04
aniline 686.0 468.7 301.9 0.98 0.44
2-phenyl-1,3-dioxolane 918.8 558 601.9 1.01 0.66
N-methyl-p-toluenesulfonamide 480.8 346.4 365.8 1.00 0.76
N-(tert-butoxycarbonyl)methylamine 1055.4 760.7 439.7 1.00 0.42
acetophenone 640.8 437.0 351.3 0.98 0.55
4-bromobiphenyl 603.2 415.0 655.6 0.99 1.09
benzyloxytrimethylsilane 918.4 660.9 688.9 1.00 0.75
1-nonyne 641.2 4359 389.5 0.98 0.61
4-fluorobenzaldehyde 623.3 4252 304.5 0.97 1.21
4-ethylbenzoic acid 636.5 428.2 N/D 0.97 243
4-ethylnitrobenzene 652.7 446.0 4354 0.98 0.67
4-bromoheptane 596.3 404.8 310.7 0.97 0.52
1-iodooctane 599.3 406.0 369.2 0.97 0.62
iodocyclohexane 642.9 436.1 302.9 0.97 0.47
1-decylamine 634.1 433.1 216.7 0.98 0.34
cyclohexylmethanol 693.5 472.3 273.2 0.98 0.39
4-phenylphenol 629.0 437.5 504.9 1.00 0.80

aReactions containing p-tolyl trifluoromethanesulfonate, phenylboronic acid pinacol ester, 2-pheny-1,3-dioxolane, N-methyl-p-
toluenesulfonamide, N-(fert-butoxycarbonyl)methylamine, and benzyloxytrimethylsilane were performed following GC-FID
maintenance and ratios were calculated using updated response factors.

Table S3. GC-FID peak areas and ratios relative to dodecane of products and additives.

Peak Area Ratio (Relative to Dodecane)?*
Branched Linear

Additive Dodecane Branched Linear Additive | (corrected) (corrected) Additive
1-decene 557.9 399.6 36.3 351.9 0.58 0.04 0.63
styrene 535.7 366.1 354 198.5 0.55 0.05 0.37
tert-butyl acrylate 541.2 395.8 50.5 133.1 0.59 0.06 0.25
2-ocatanone 460.4 459.5 56.8 162.3 0.80 0.09 0.35
4-ethylbenzonitrile 454.5 398.8 35.1 231.5 0.71 0.05 0.51
3-chloropropylbenzene 472.6 426.8 453 337.9 0.73 0.07 0.71
cyclohexyl chloride 486.6 483.7 52.0 176.9 0.80 0.07 0.36
1-bromoheptane 536.5 473.1 42.4 202.6 0.71 0.05 0.38
4-chlorobiphenyl 435.5 391.8 40.0 428.1 0.72 0.06 0.98
p-tolyl trifluoromethanesulfonate 430.6 356.8 323 248.6 0.59 0.05 0.57
phenylboronic acid pinacol ester 4232 448.6 46.6 456.9 0.72 0.07 1.06
aniline 623.5 576.5 64.4 253.5 0.74 0.07 0.41
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N-methyl-p-toluenesulfonamide 520.6 429.4 87.0 394.3 0.58 0.12 0.76
N-(tert-butoxycarbonyl)methylamine 403.4 430.7 57.6 160.6 0.75 0.10 0.40
acetophenone 527.4 412.9 126.6 171.7 0.63 0.17 0.33
4-bromobiphenyl 511.6 453.6 50.1 292.2 0.71 0.07 0.57
benzyloxytrimethylsilane 410.2 299.5 46.3 308.4 0.51 0.08 0.75
1-nonyne 515.4 142.3 8.0 3.1 0.22 0.01 0.01
4-fluorobenzaldehyde 572.4 20.8 14.5 553 0.03 0.02 0.10
4-ethylbenzoic acid 551.1 2.7 0.0 N/D 0.00 0.00 N/D
4-ethylnitrobenzene 501.4 0.0 0.0 178 0.00 0.00 0.36
4-bromoheptane 599.2 374.7 31.8 25.1 0.50 0.04 0.04
1-iodooctane 560.2 447.3 38.1 0.0 0.64 0.05 0.00
iodocyclohexane 452.3 437 344 2.9 0.78 0.05 0.01
1-decylamine 436.2 261.1 57.6 0.0 0.48 0.09 0.00
cyclohexylmethanol 577.4 11.4 10.9 227.5 0.02 0.01 0.39
4-phenylphenol 507.5 60.6 36.0 367.2 0.10 0.05 0.72

aReactions containing p-tolyl trifluoromethanesulfonate, phenylboronic acid pinacol ester, 2-pheny-1,3-dioxolane, N-methyl-p-
toluenesulfonamide, N-(fert-butoxycarbonyl)methylamine, and benzyloxytrimethylsilane were performed following GC-FID
maintenance and ratios were calculated using updated response factors.

Table S4: Yields and additive recovery.

Additive
Additive Yield B:L  Remaining
1-decene 64%  12.8 85%
styrene 61% 12.1 71%
tert-butyl acrylate 67% 9.1 64%
2-ocatanone 91% 9.4 68%
4-ethylbenzonitrile 78%  13.6 71%
3-chloropropylbenzene 81% 11.0 100%
cyclohexyl chloride 89%  10.8 88%
1-bromoheptane 78%  13.0 69%
4-chlorobiphenyl 80% 11.4 95%
p-tolyl trifluoromethanesulfonate 63% 11.2 100%
phenylboronic acid pinacol ester 79% 9.7 101%
aniline 83% 104 92%
2-phenyl-1,3-dioxolane 76% 9.9 81%
N-methyl-p-toluenesulfonamide 69% 5.0 100%
N-(tert-butoxycarbonyl)methylamine  84% 7.6 96%
acetophenone 81% 3.8 59%
4-bromobiphenyl 79% 10.6 53%
benzyloxytrimethylsilane 59% 6.5 100%
1-nonyne 24%  20.7 1%
4-fluorobenzaldehyde 5% 1.7 8%
4-ethylbenzoic acid 0% N/D 0%
4-ethylnitrobenzene 0% N/D 53%
4-bromoheptane 55% 13.7 8%
1-iodooctane 71% 137 0%
iodocyclohexane 85%  14.8 1%
1-decylamine 58% 53 0%
cyclohexylmethanol 3% 1.2 100%
4-phenylphenol 15% 2.0 90%

Functional groups we considered to be tolerated in the reaction had yield and additive recovery
>60%. If the yield or the additive recovery was <15% we considered this functional group to be
incompatible with the method. Potentially problematic functionalities fall in the range of 15-60%
yield or additive recovery.

S8



4. Aziridine Synthesis and Characterization

NBz

Me/<‘
N-benzoyl-2-methyl aziridine (1a) was prepared according to General Procedure A from 2-
methyl aziridine (70.0 mmol) and benzoyl chloride. The resulting oil was purified by flash
chromatography (8% EtOAc/hexanes + 1% NEt3). Fractions containing product (determined by
TLC, UV light) were collected and concentrated. The collected oil was further purified by
distillation (hot plate temperature = 80 °C, full vacuum) to give the product as a clear oil (83%
yield). Spectral data are in agreement with reported literature values.’

TH NMR (500 MHz, CDCls): § 8.06 — 7.99 (m, 2H), 7.59 — 7.51 (m, 1H), 7.49 — 7.41 (m, 2H),
2.58 (pd, J=5.4, 3.5 Hz, 1H), 2.54 (d, /= 5.8 Hz, 1H), 2.14 (d, J= 3.6 Hz, 1H), 1.40 (d, J=5.3
Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 5 179.4, 133.7, 132.8, 129.2, 128.5, 34.7, 32.3, 17.9.

HRMS (APCI): calculated for C1oHi2NO* ([IM+H]"): 162.0913, found 162.0912.

FTIR (ATR, cm™): 3064, 2995, 2966, 2930, 1672, 1405, 1316, 1297, 703.

/<’I\IH . j.]\ NEt; (2.0 equiv) »—Me
—_—e——
Me cl” ~Me DCM (0.1 M) /<'|\'
0 °C to rt, overnight Me
1.1 equiv 21% yield

N-acetyl-2-methyl aziridine (S1): A flame-dried flask was charged with 2-methylaziridine (500.0
mg, 0.62 mL, 8.8 mmol, 1.0 equiv), DCM (0.1 M, 87 mL), and triethylamine (1.77 g, 2.44 mL,
17.5 mmol, 2.0 equiv). The solution was cooled to 0 °C and acetyl chloride (756.1 mg, 0.68 mL,
9.6 mmol, 1.1 equiv) was added dropwise. The reaction was stirred at room temperature overnight.
The reaction mixture was then quenched with saturated NaHCO3. The aqueous layer was extracted
with DCM (2x). The organic layers were combined and washed with brine, dried over MgSOs,
filtered, and concentrated. The resulting oil was purified by flash chromatography (25%
EtOAc/hexanes + 1% NEt3). Fractions containing product (determined by TLC, UV light) were
collected and concentrated. The collected yellow oil was further purified by distillation (hot plate
temperature = 65 °C, 25 Torr) to give the product as a clear oil (21% yield). Note: the product is
volatile under full vacuum. Spectral data are in agreement with reported literature values.?

TH NMR (500 MHz, CDCl3): § 2.50 (pd, J = 5.6, 3.4 Hz, 1H), 2.32 (d, J= 5.8 Hz, 1H), 2.13 (s,
3H), 1.94 (d, J=3.4 Hz, 1H), 1.32 (d, J= 5.5 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 5 183.3, 33.0, 31.7, 23.9, 17.8.

HRMS (APCI): calculated for CsHioNO™ ([M+H]"): 100.0757, found 100.0754.

di-tert-butyl dicarbonate (1.0 equiv)

/<|I\]H NEt; (3.0 equiv) /<'I\‘BOC
Me DCM (0.36 M) Me™ ™
0°C (1.5h)tort (2.5 h) 58% yield

N-Boc-2-methyl aziridine (S2) was prepared according to a modified literature procedure.* A
flame-dried flask was charged with 2-methylaziridine (500.0 mg, 0.62 mL, 8.8 mmol, 1.0 equiv),
DCM (0.36 M, 24 mL), and triethylamine (2.66 g, 3.66 mL, 26.3 mmol, 3.0 equiv). The solution
was cooled to 0 °C and di-tert-butyl dicarbonate (1.91 g, 8.8 mmol, 1.0 equiv) was added. The
reaction was stirred for 1.5 hours at 0 °C and then was warmed to room temperature and stirred
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for an additional 2 hours. The reaction mixture was then quenched with saturated NaHCOs. The
aqueous layer was extracted with DCM (2x). The organic layers were combined and washed with
brine, dried over MgSQOs, filtered, and concentrated. The resulting oil was purified by flash
chromatography (10% EtOAc/hexanes + 1% NEt3). Fractions containing product (determined by
TLC, KMnOy stain) were collected and concentrated. The collected oil was further purified by
distillation (hot plate temperature = 70 °C, 8 Torr) to give the product as a clear oil (58% yield).
Note: the product is volatile under full vacuum. Spectral data are in agreement with reported
values.’

IH NMR (500 MHz, CDCL): 5 2.43 (pd, J = 5.6, 3.7 Hz, 1H), 2.23 (d, J = 5.9 Hz, 1H), 1.87 (d,
J=3.8 Hz, 1H), 1.45 (s, 9H), 1.26 (d, J = 5.6 Hz, 3H).

BC{'H} NMR (126 MHz, CDCL):  162.6, 81.1, 33.7, 32.6, 28.1, 17.5.

HRMS (APCI): calculated for CsHisNO,* ([M+H]"): 158.1176, found 158.1176.

FTIR (ATR, em™): 3001, 2976, 2932, 1712, 1474, 1457, 1367, 1304, 1222, 1148, 749.

o) Ph
NH 0 NEts (2.0 equiv) Yd
+
me”N CI)LO/\ Ph DCM (0.1 M) /<’|\'
0 °C to rt, overnight Me
1.1 equiv 54% yield

N-Cbz-2-methyl aziridine (S3): A flame-dried flask was charged with 2-methylaziridine (500.0
mg, 0.62 mL, 8.8 mmol, 1.0 equiv), DCM (0.1 M, 87 mL), and triethylamine (1.77 g, 2.44 mL,
17.5 mmol, 2.0 equiv). The solution was cooled to 0 °C and benzyl chloroformate (1.64 g, 1.38
mL, 9.6 mmol, 1.1 equiv) was added dropwise. The reaction was stirred at room temperature
overnight. The reaction mixture was then quenched with saturated NaHCOs. The aqueous layer
was extracted with DCM (2x). The organic layers were combined and washed with brine, dried
over MgSO0y, filtered, and concentrated. The resulting oil was purified by flash chromatography
(10% EtOAc/hexanes + 1% NEts). Fractions containing product (determined by TLC, UV light)
were collected and concentrated. The collected oil was further purified by distillation (hot plate
temperature = 85 °C, full vacuum) to give the product as a clear oil (54% yield). Spectral data are
in agreement with reported values.®

'H NMR (500 MHz, CDCl3): § 7.41 — 7.28 (m, 5H), 5.16 — 5.11 (m, 2H), 2.52 (pd, J = 5.6, 3.8
Hz, 1H), 2.33 (d, /= 5.9 Hz, 1H), 1.96 (d, J= 3.8 Hz, 1H), 1.28 (d, /= 5.6 Hz, 3H).

BC{'H} NMR (126 MHz, CDCL): 5 163.5, 136.0, 128.7, 128.4, 128.3, 68.2, 34.0, 32.8, 17.6.
HRMS (APCI): calculated for CiiHi4sNO>" ([M+H]"): 192.1019, found 192.1019.

FTIR (ATR, em™): 3066, 3033, 3002, 2967, 2932, 1713, 1455, 1408, 1379, 1290, 1203, 1151,
1060, 1027, 695.

NBz

~

Et

N-benzoyl-2-ethyl aziridine (2a) was prepared according to General Procedure B from 2-
aminobutan-1-ol (15.0 mmol). The product was isolated by flash chromatography (10%
Et,O/hexanes). Fractions containing product (determined by TLC, UV light) were collected and
concentrated. The collected oil was further purified by distillation (hot plate temperature = 80 °C,
full vacuum) to give the product as a clear oil (31% yield).
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TH NMR (600 MHz, CDCl3): 5 8.03 (dd, J = 8.1, 1.3 Hz, 2H), 7.58 — 7.50 (m, 1H), 7.47 — 7.42
(m, 2H), 2.56 — 2.51 (m, 1H), 2.50 (d, J = 5.9 Hz, 1H), 2.19 (d, J = 3.6 Hz, 1H), 1.89 (dqd, J =
14.7,7.4,4.5 Hz, 1H), 1.51 (dp, J = 14.5, 7.4 Hz, 1H), 1.03 (t,J= 7.5 Hz, 3H).

BC{'H} NMR (151 MHz, CDCL): 5 179.5, 133.6, 132.7, 129.2, 128.5, 39.9, 31.1, 25.3, 10.4.
HRMS (APCI): calculated for CiiHisNO™ ([M+H]"): 176.1070, found 176.1076.

FTIR (ATR, cm™): 3060, 2966, 2931, 2878, 1670, 1315, 1294, 707.

NBz

n—Bu/<I
N-benzoyl-2-n-butyl aziridine (3a) was prepared according to General Procedure B from (R)-2-
aminohexan-1-ol hydrochloride (5.0 mmol). The product was isolated by flash chromatography
(5% EtOAc/hexanes + 1% NEt3). Fractions containing product (determined by TLC, UV light)
were collected and concentrated. The collected oil was further purified by distillation (hot plate
temperature = 90 °C, full vacuum) to give the product as a clear oil (41% yield).

'H NMR (500 MHz, CDCl3): 6 8.03 (dd, J = 8.3, 1.4 Hz, 2H), 7.65 — 7.49 (m, 1H), 7.49 — 7.38
(m, 2H), 2.58 — 2.52 (m, 1H), 2.50 (d, J = 5.9 Hz, 1H), 2.19 (d, J = 3.7 Hz, 1H), 1.94 — 1.80 (m,
1H), 1.51 — 1.33 (m, 5H), 0.91 (t, J = 7.2 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): & 179.5, 133.6, 132.7, 129.2, 128.5, 38.7, 32.0, 31.8, 28.8,
22.5, 14.1.

HRMS (APCI): calculated for C13H;sNO* ([M+H]"): 204.1383, found 204.1383.

FTIR (ATR, cm™): 3058, 2992, 2957, 2859, 1672, 1449, 1315, 1297, 723, 707.

Optical Rotation: [a]p? (¢ 1.0 g/100 mL, CHCl3) = -68.4.

«NBz
Bn

N-benzoyl-2-benzyl aziridine (4a) was prepared according to General Procedure B from L-
phenylalaninol (5.0 mmol). The product was isolated by flash chromatography (10%
EtOAc/hexanes). Fractions containing product (determined by TLC, UV light) were collected and
concentrated. The collected oil was further purified by distillation (hot plate temperature = 125 °C,
full vacuum) to give the product as a clear oil (29% yield). Spectral data are in agreement with
reported values.’

'H NMR (600 MHz, CDCl3): § 8.05 — 7.96 (m, 2H), 7.54 (tt, J = 7.3, 1.9 Hz, 1H), 7.47 — 7.37
(m, 2H), 7.36 — 7.29 (m, 2H), 7.29 — 7.22 (m, 3H)?, 3.22 — 3.15 (m, 1H), 2.86 — 2.75 (m, 2H), 2.58
—2.53 (m, 1H), 2.30 — 2.26 (m, 1H).

20verlaps with solvent residual peak.

BC{!H} NMR (151 MHz, CDCl3): 6 179.3, 137.5,133.3, 132.8, 129.3, 129.0, 128.8, 128.5, 126.9,
38.8,38.6,31.7.

HRMS (APCI): calculated for CisHisNO™ ([M+H]"): 238.1226, found 238.1228.

FTIR (ATR, cm™): 3084, 3060, 3028, 2994, 2916, 1670, 1316, 1294, 723, 699.

«NBz
i-Bu

N-benzoyl-2-isobutyl aziridine (5a) was prepared according to General Procedure B from L-
leucinol (5.0 mmol). The product was isolated by flash chromatography (3% EtOAc/hexanes +
1% NEt3). Fractions containing product (determined by TLC, UV light) were collected and
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concentrated. The collected oil was further purified by distillation (hot plate temperature = 70 °C,
full vacuum) to give the product as a clear oil (27% yield).

IH NMR (600 MHz, CDCL): 5 8.05 — 8.02 (m, 2H), 7.57 — 7.52 (m, 1H), 7.48 — 7.42 (m, 2H),
2.61 — 2.56 (m, 1H), 2.53 — 2.50 (m, 1H), 2.20 (d, J = 3.7 Hz, 1H), 1.86 — 1.75 (m, 2H), 1.33 —
1.19 (m, 1H), 1.00 — 0.96 (m, 6H).

BC{H} NMR (151 MHz, CDCl3): § 179.5, 133.6, 132.7, 129.2, 128.5, 41.4, 37.5, 32.5, 27.1,
22.9,22.6.

HRMS (APCI): calculated for Ci3sH;sNO* ([M+H]"): 204.1383, found 204.1389.

FTIR (ATR, em™): 3060, 2991, 2956, 2926, 2870, 1671, 1316, 1300, 707.

NBz
iPr

N-benzoyl-2-isopropyl aziridine (6a) was prepared according to General Procedure B from L-
valinol (10.0 mmol). The product was isolated by flash chromatography (10% Et,O/hexanes).
Fractions containing product (determined by TLC, UV light) were collected and concentrated. The
collected oil was further purified by distillation (hot plate temperature = 90 °C, full vacuum) to
give the product as a clear oil (37% yield).

'H NMR (500 MHz, CDCL): & 8.05 — 8.01 (m, 2H), 7.57 — 7.51 (m, 1H), 7.47 — 7.41 (m, 2H),
2.44 (td, J=6.1,3.7 Hz, 1H), 2.40 (dd, /= 6.1, 0.6 Hz, 1H), 2.27 (dd, J= 3.5, 0.6 Hz, 1H), 1.87 —
1.74 (m, 1H), 1.08 (d, J = 6.7 Hz, 3H), 0.99 (d, J = 6.9 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): & 179.7, 133.5, 132.7, 129.3, 128.5, 43.8, 30.3, 30.0, 20.1,
18.4.

HRMS (APCI): calculated for CioHisNO™ ([M+H]"): 190.1226, found 190.1233.

IR (ATM ecm™): 3061, 2960, 2928, 2874, 1670, 1316, 1290, 706.

Optical Rotation: [a]p? (¢ 1.0 g/100 mL, CHCl3) = +109.2.

«NBz
Cy

N-benzoyl-2-cyclohexyl aziridine (7a) was prepared according to General Procedure B from (S)-
2-amino-2-cyclohexylethanol (5.0 mmol). The product was isolated by flash chromatography
(10% EtOAc/hexanes). Fractions containing product (determined by TLC, UV light) were
collected and concentrated. The collected oil was further purified by distillation (hot plate
temperature = 100 °C, full vacuum) to give the product as a clear oil (28% yield).

IH NMR (600 MHz, CDCl3): & 8.05 — 8.02 (m, 2H), 7.56 — 7.51 (m, 1H), 7.44 (t, ] = 7.7 Hz, 2H),
2.46 —2.42 (m, 1H), 2.39 (d, J= 6.2 Hz, 1H), 2.29 (d, J= 3.7 Hz, 1H), 1.91 — 1.84 (m, 1H), 1.81
~1.74 (m, 3H), 1.72 — 1.65 (m, 1H), 1.48 — 1.37 (m, 1H), 1.33 — 1.14 (m, 4H), 1.14 — 1.04 (m,
1H).

BC{IH} NMR (151 MHz, CDCl3): & 179.8, 133.5, 132.7, 129.2, 128.5, 42.8, 39.7, 30.9, 30.8,
29.3,26.4, 26.0, 25.9.

HRMS (APCI): calculated for C1sHaoNO* ([M+H]*): 230.1539, found 230.1540.

IR (ATM em™): 3064, 2986, 2922, 2850, 1672, 1317, 1305, 708.
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«NBz
t—Bu/\I

N-benzoyl-2-tert-butyl aziridine (8a) was prepared according to General Procedure B from L-
tert-leucinol (10.0 mmol). The product was isolated by flash chromatography (10% Et,O/hexanes).
Fractions containing product (determined by TLC, UV light) were collected and concentrated. The
collected oil was further purified by distillation (hot plate temperature = 115 °C, full vacuum) to
give the product as a clear oil (51% yield).

'H NMR (500 MHz, CDCls): § 8.09 — 8.01 (m, 2H), 7.59 — 7.50 (m, 1H), 7.48 — 7.39 (m, 2H),
247 (dd, J=6.3,3.9 Hz, 1H), 2.35 (dd, /= 3.8, 0.7 Hz, 1H), 2.29 (dd, /= 6.3, 0.7 Hz, 1H), 1.01
(s, 9H).

BC{'H} NMR (126 MHz, CDCl): 5 179.9, 133.5, 132.7, 129.3, 128.4, 46.5, 30.8, 29.7, 26.7.
HRMS (ESI-TOF): calculated for Ci3HisNO™ ([M+H]"): 204.1383, found 204.1389.

IR (ATM cm™): 3060, 3031, 2955, 2904, 2869, 1672, 1318, 1306, 1274, 714, 705.

BnO_~
(R)-(2-((benzyloxy)methyl)aziridin-1-yl)(phenyl)methanone (9a) was prepared according to
General Procedure B from H-Serinol(Bzl) (2.5 mmol). The product was isolated by flash
chromatography (5% to 25% EtOAc/hexanes + 1% NEt3). Fractions containing product
(determined by TLC, UV light) were collected and concentrated to give the product as a yellow
oil (26% yield).

IH NMR (500 MHz, CDCL): 5 8.16 — 8.07 (m, 2H), 7.58 — 7.50 (m, 1H), 7.45 — 7.38 (m, 2H),
7.38 —7.27 (m, SH), 4.61 — 4.52 (m, 2H), 3.75 — 3.65 (m, 2H), 2.87 (tdd, J = 5.8, 4.4, 3.6 Hz, 1H),
2.57(d,J=6.1 Hz, 1H), 2.35 (d, J = 3.6 Hz, 1H).

3C{IH} NMR (126 MHz, CDCL): 5 178.8, 137.9, 133.1, 132.9, 129.5, 128.6, 128.5, 128.0, 127.9,
73.4,70.6, 37.3, 29.1.

HRMS (APCI): calculated for C17HisNO,* ([M+H]"): 268.1332, found 268.1332.

IR (ATM cem™): 3062, 3029, 2997, 1670, 1449, 1342, 1315, 1297, 1224, 1094, 1073, 1026, 725,
698.

«NBz
MeS/\/\I

(S)-(2-(2-(methylthio)ethyl)aziridin-1-yl)(phenyl)methanone (10a) was prepared according to
General Procedure B from (S)-2-amino-4-(methylthio)butan-1-ol (2.5 mmol). The product was
isolated by flash chromatography (5% to 25% EtOAc/hexanes + 5% NEt3). Fractions containing
product (determined by TLC, UV light) were collected and concentrated to give the product as a
yellow oil (12% yield).

'H NMR (500 MHz, CDCl3): & 8.08 — 7.98 (m, 2H), 7.61 — 7.52 (m, 1H), 7.49 — 7.41 (m, 2H),
2.72 - 2.66 (m, 1H), 2.67 — 2.62 (m, 2H), 2.53 (d, /= 5.9 Hz, 1H), 2.28 (d, /= 3.6 Hz, 1H), 2.16
—2.06 (m, 4H), 1.87 — 1.70 (m, 1H).

BC{IH} NMR (126 MHz, CDCl): 8 179.3, 133.4, 132.9, 129.2, 128.6, 37.4, 32.1, 32.0, 31.3,
15.9.

HRMS (APCI): calculated for CioHisNOS™ ([M+H]"): 222.0947, found 222.0947.

IR (ATM cm): 3058, 2988, 2914, 2851, 2259, 1670, 1449, 1405, 1315, 1296, 708.
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G/N Bz

(6-azabicyclo[3.1.0]hexan-6-yl)(phenyl)methanone (11a) was prepared according to General
Procedure A from 6-azabicyclo[3.1.0]Thexane (3.0 mmol) and benzoyl chloride. The resulting oil
was purified by flash chromatography (5% to 10% EtOAc/hexanes + 1% NEt3). Fractions
containing product (determined by TLC, UV light) were collected and concentrated. The collected
oil was further purified by distillation (hot plate temperature = 90 °C, full vacuum) to give the
product as a clear oil (86% yield). Spectral data are in agreement with reported literature values.®

TH NMR (500 MHz, CDCls): § 8.03 — 7.94 (m, 2H), 7.57 — 7.49 (m, 1H), 7.46 — 7.41 (m, 2H),
3.19 (s, 2H), 2.19 — 2.10 (m, 2H), 1.83 — 1.61 (m, 3H), 1.48 — 1.30 (m, 1H).

13C{'H} NMR (126 MHz, CDCl3): § 178.3, 133.8, 132.5, 128.9, 128.5, 43.8, 27.1, 19.7.

HRMS (ESI-TOF): calculated for C1oH1sNO* ((M+H]"): 188.1070, found 188.1070.

FTIR (ATR, cm™): 3058, 3027, 2956, 2859, 1664, 1381, 1318, 1282, 703.

NBz

)

(7-azabicyclo[4.1.0]heptan-7-yl)(phenyl)methanone (12a) was prepared according to General
Procedure B from trans-2-aminocyclohexan-1-ol (5.0 mmol). The product was isolated by flash
chromatography (5% NEts/hexanes). Fractions containing product (determined by TLC, UV light)
were collected and concentrated to give the product as a white solid (31% yield). Spectral data are
in agreement with reported values.®

'H NMR (500 MHz, CDCls): § 8.05 — 7.96 (m, 2H), 7.59 — 7.49 (m, 1H), 7.49 — 7.40 (m, 2H),
2.76 (m, 2H), 2.13 — 2.03 (m, 2H), 1.97 — 1.85 (m, 2H), 1.66 — 1.49 (m, 2H), 1.43 — 1.30 (m, 2H).
BC{'H} NMR (126 MHz, CDCl3): 5 180.4, 133.8, 132.6, 129.2, 128.5, 37.2, 24.1, 20.2.

HRMS (ESI-TOF): calculated for Ci3HisNO* ([M+H]"): 202.1226, found 202.1225.

FTIR (ATR, cm™): 3060, 3030, 3005, 2933, 2858, 1670, 1312, 1288, 704.

Me
o@
M(—:‘/<"\l
(2-methylaziridin-1-yl)(o-tolyl)methanone (13a) was prepared according to General Procedure
A from 2-methyl aziridine (8.8 mmol) and synthesized 2-methylbenzoyl chloride (see below). The
product was purified by flash chromatography (2% EtOAc/hexanes + 1% NEt3). Fractions
containing product (determined by TLC, UV light) were collected and concentrated. The collected
oil was further purified by distillation (hot plate temperature = 75 °C, full vacuum) to give the
product as a clear oil (65% yield).

TH NMR (500 MHz, CDCl3): 6 7.89 (dd, J= 7.8, 1.5 Hz, 1H), 7.37 (td, J = 7.5, 1.5 Hz, 1H), 7.29
—7.19 (m, 2H), 2.53 (s, 3H), 2.52 — 2.48 (m, 1H), 2.46 (d, J = 5.7 Hz, 1H), 2.08 (d, J = 3.5 Hz,
1H), 1.30 (d, /= 5.4 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): § 181.1, 139.1, 134.0, 131.7, 131.3, 130.3, 125.8, 34.4, 32.3,
21.3,17.8.

HRMS (APCI): calculated for CiiHisNO* ([M+H]"): 176.1070, found 176.1075.

IR (ATM cm™): 3062, 2990, 2966, 2928, 1673, 1404, 1306, 1286, 743.
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O Me oxalyl chloride (1.2 equiv relative to aziridine) O Me

DMF (cat.)
HO Cl
DCM (0.6 M relative to benzoic acid)
0°Ctort,2h

1.1 equiv
(relative to aziridine)

2-methylbenzoyl chloride: A flame-dried flask was charged with 2-methylbenzoic acid (1.311 g,
9.6 mmol, 1.1 equiv relative to aziridine). The flask was evacuated and backfilled with N> (3x).
DCM (0.6 M relative to benzoic acid, 16 mL) and a few drops of DMF were added. The reaction
was cooled to 0 °C and oxalyl chloride (1.334 g, 0.92 mL, 10.5 mmol, 1.2 equiv relative to
aziridine) was added dropwise. The reaction was stirred at room temperature until the carboxylic
acid had fully dissolved and bubbling had stopped (~2 hours). The reaction was concentrated under
reduced pressure to yield 2-methylbenzoyl chloride that was used without further purification.

O,
>—< >—CF3
N

Me/<I
(2-methylaziridin-1-yl)(4-(trifluoromethyl)phenyl)methanone (14a) was prepared according to
General Procedure A from 2-methyl aziridine (4.4 mmol) and 4-(trifluoromethylbenzoyl) chloride.
The product was purified by flash chromatography (5% EtOAc/hexanes + 1% NEt3). Fractions
containing product (determined by TLC, UV light) were collected and concentrated. The collected
oil was further purified by distillation (hot plate temperature = 75 °C, full vacuum) to give the
product as a clear oil (71% yield).

'H NMR (400 MHz, CDCL): § 8.13 (d, J = 8.1 Hz, 2H), 7.72 (d, J = 8.1 Hz, 2H), 2.62 (pd, J =
5.4,3.6 Hz, 1H), 2.57 (d, J = 5.8 Hz, 1H), 2.19 (d, J = 3.6 Hz, 1H), 1.40 (d, J = 5.4 Hz, 3H).
BC{'H} NMR (126 MHz, CDCL): & 178.0, 136.8, 134.2 (q, J = 32.6 Hz), 129.5, 125.6 (q, J =
3.8 Hz), 123.8 (q, J = 272.6 Hz), 35.0, 32.5, 17.8.

15F NMR (376 MHz, CDCl3): 5 -63.0 (s).

HRMS (APCI): calculated for Ci1H1FsNO* ([M+H]"): 230.0787, found 230.0791.

IR (ATM ecm™): 2998, 2970, 2932, 1675, 1411, 1312, 1164, 1126, 1107, 1065, 778, 717.

O@—OMe
Me/<"\l
(4-methoxyphenyl)(2-methylaziridin-1-yl)methanone (15a) was prepared according to General
Procedure A from 2-methyl aziridine (4.4 mmol) and 4-methoxybenzoyl chloride. The product
was purified by flash chromatography (10% EtOAc/hexanes + 1% NEt3). Fractions containing
product (determined by TLC, UV light) were collected and concentrated. The collected oil was
further purified by distillation (hot plate temperature = 130 °C, full vacuum) to give the product as
a clear oil (74% yield).

'H NMR (500 MHz, CDCl): 8 8.03 — 7.96 (m, 2H), 6.98 — 6.89 (m, 2H), 3.87 (s, 3H), 2.58 —
2.53 (m, 1H), 2.52 (d, /= 5.8 Hz, 1H), 2.11 (d, /= 3.6 Hz, 1H), 1.38 (d, J= 5.3 Hz, 3H).
BC{'H} NMR (126 MHz, CDCl): 5 179.0, 163.3, 131.2, 126.3, 113.7, 55.6, 34.7,32.2, 17.9.
HRMS (APCI): calculated for CiiHisNO™ ([M+H]"): 192.1019, found 192.1025.

IR (ATM cm™): 3065, 2995, 2965, 2932, 2840, 1664, 1603, 1301, 1254, 1167, 776.
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Br

Me/<’|\‘
(4-bromo-2-fluorophenyl)(2-methylaziridin-1-yl)methanone (16a) was prepared according to
a modified General Procedure A from 2-methyl aziridine (4.4 mmol) and synthesized 4-bromo-2-
fluorobenzoyl chloride (see below). NEt; was added to a solution of 4-bromo-2-fluorobenzoyl
chloride in DCM followed by addition of 2-methyl aziridine at 0 °C. The product was purified by
flash chromatography (10% EtOAc/hexanes). Fractions containing product (determined by TLC,
UV light) were collected and concentrated. The collected oil was further purified by distillation
(hot plate temperature = 90 °C, full vacuum) to give the product as a clear oil (65% yield).

'H NMR (600 MHz, CDCl3): & 7.89 — 7.77 (m, 1H), 7.43 — 7.31 (m, 2H), 2.71 — 2.64 (m, 1H),
253 (dd,J=5.8, 0.8 Hz, 1H), 2.17 (dd, J=3.7, 1.0 Hz, 1H), 1.34 (d, J = 5.5 Hz, 3H).

1BC{'H} NMR (151 MHz, CDCly): 5 175.0 (d, J=4.1 Hz), 161.1 (d, J = 262.1 Hz), 133.0 (d, J =
2.6 Hz), 127.8 (d,J=3.8 Hz), 127.5 (d, J=9.7 Hz), 121.3 (d,.J = 11.5 Hz), 120.6 (d, J = 26.3 Hz),
353 (d, J= 1.9 Hz), 32.8 (d, J= 1.9 Hz), 17.7 (d, J = 1.4 Hz).

19F NMR (565 MHz, CDCls): 5 -106.9 (t, J = 9.0 Hz).

HRMS (ESI-TOF): calculated for CioH1o”’BrFNO™ ([M+H]"): 257.9924, found 257.9924.

IR (ATM ecm™): 3069, 2995, 2969, 2932, 1663, 1597, 1405, 1311, 1214, 772.

o) F oxalyl chloride (1.2 equiv relative to aziridine) o E

DMF (cat.)
HO Cl
DCM (0.3 M relative to benzoic acid)
Br 0°Ctort,4h Br

1.1 equiv
(relative to aziridine)

4-bromo-2-fluorobenzoyl chloride: A flame-dried flask was charged with 4-bromo-2-
fluorobenzoic acid (1.055 g, 4.8 mmol, 1.1 equiv relative to aziridine). The flask was evacuated
and backfilled with N> (3x). DCM (0.6 M relative to benzoic acid, 8 mL) and a few drops of DMF
were added. The reaction was cooled to 0 °C and oxalyl chloride (666.8 mg, 0.46 mL, 5.3 mmol,
1.2 equiv relative to aziridine) was added dropwise. The reaction was stirred at room temperature
for 4 hours (DCM (8 mL) added at 1.5 hours). The reaction was concentrated under reduced
pressure to yield 4-bromo-2-fluorobenzoyl chloride that was used without further purification. At
the time this manuscript was prepared, 4-bromo-2-fluorobenzoyl chloride was commercially
available.
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5. Characterization of Cross-Coupled Products
5.1. Cross-Coupling of 1a with Aryl lodides

2N \9.4 Ph)LNH NZ
W Hm AL A0
major (branched)o minor (linear)

N-(2-(4-(pyrimidin-2-yloxy)phenyl)propyl)benzamide (A-1) was prepared according to
General Procedure C from 1a and 2-(4-iodophenoxy)pyrimidine. The product was isolated by flash
chromatography (35% acetone/hexanes + 1% NEt3) to produce A-1 as a yellow oil (45% yield
(14:1)). The product was isolated and characterized as a mixture of isomers.

Run 1: 53% yield (12.5:1)

Run 2: 37% yield (15.4:1)

Branched Isomer:

'H NMR (500 MHz, CDCl3):  8.48 (d, J = 4.9 Hz, 2H), 7.66 — 7.61 (m, 2H), 7.48 — 7.32 (m,
4H), 7.15 (dt, J=17.7, 1.4 Hz, 1H), 7.11 — 7.06 (m, 2H), 7.01 (t, J = 4.8 Hz, 1H), 6.20 (br s, 1H),
3.90 — 3.81 (m, 1H), 3.38 (ddd, J=13.5, 8.8, 5.0 Hz, 1H), 3.18 — 3.07 (m, 1H), 1.35(d, /=7.0
Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 6 167.7,165.4,159.8, 153.3, 146.3, 134.8, 131.5, 130.1, 128.6,
127.0, 124.5, 120.7, 120.0, 116.3, 46.7, 39.7, 19.1.

Linear Isomer:

'H NMR (500 MHz, CDCl): & 8.56 (d, J = 4.7 Hz, 2H), 7.70 — 7.67 (m, 2H), 7.54 — 7.31 (m,
4H), 7.21 —6.96 (m, 4H), 6.04 (d, J = 8.3 Hz, 1H), 4.55 - 4.42 (m, 1H), 2.98 (dd, /= 13.5, 5.4 Hz,
1H), 2.90 (dd, J=13.6, 6.9 Hz, 1H), 1.24 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3)*": 5 166.98, 165.47, 159.90, 153.01, 139.81, 129.75, 128.65,
126.94, 126.91, 124.46, 123.03, 120.63, 119.85, 116.27, 46.40, 42.12, 19.99.

*Two decimal places shown to distinguish between peaks at & 126.94 and 126.91.

®Due to a trace impurity in the sample, *C{'H} assignments for the linear isomer are less certain.

Mixture of Isomers:

HRMS (APCI): calculated for C20H20N302" ([M+H]"): 334.1550, found 334.1549.

IR (ATM e¢m™): 3313 (br), 3071, 3062, 2967, 2928, 2915, 1641, 1571, 1540, 1488, 1405, 1305,
698.

OMe

MeO H
N Ph

Me \g’
N-(2-(2,4-dimethoxyphenyl)propyl)benzamide (B-1) was prepared according to General
Procedure C from 1a and l-iodo-2,4-dimethoxybenzene. The product was isolated by flash
chromatography (20% acetone/hexanes) to produce B-1 as a white solid (22% yield (>20:1)). The
product was isolated with high selectivity for the branched isomer (>20:1); as such, only branched

isomer characterization data is provided.
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Run 1: 21% yield (>20:1)
Run 2: 22% yield (>20:1)

'H NMR (500 MHz, CDCl3): § 7.63 (d, J = 7.4 Hz, 2H), 7.48 — 7.41 (m, 1H), 7.42 — 7.34 (m,
2H), 7.14 (d, J = 8.4 Hz, 1H), 6.50 (dd, J = 8.4, 2.4 Hz, 1H), 6.47 (d, J = 2.4 Hz, 1H), 6.28 (br s,
1H), 3.83 —3.76 (m, 6H), 3.74 — 3.65 (m, 1H), 3.52 — 3.40 (m, 2H), 1.30 (d, /= 6.4 Hz, 3H).
BC{IH} NMR (126 MHz, CDCl3)*: § 167.52, 159.53, 158.13, 135.10, 131.27, 128.56, 127.75,
126.86, 124.56, 104.65, 98.83, 55.53, 55.47, 46.46, 31.93, 18.28.

*Two decimal places shown to distinguish between peaks at 6 55.53 and 55.47.

HRMS (APCI): calculated for C1sH22NO;* ((M+H]"): 300.1594, found 300.1594.

IR (ATM cm™): 3320 (br), 3067, 3004, 2995, 2958, 2934, 2876, 2837, 1639, 1612, 1582, 1540,
1506, 1489, 1457, 1292, 1261, 1208, 1158, 1034, 933, 711, 695.

Me \n’

major (branched) minor (linear)
N-(2-(4-phenoxyphenyl)propyl)benzamide (C-1) was prepared according to General Procedure
C from 1a and benzyl 1-iodo-4-phenoxybenzene. The product was isolated by flash
chromatography (15% acetone/hexanes) to produce C-1 as a white solid (71% yield (11:1)). The
product was isolated and characterized as a mixture of isomers.
Run 1: 74% yield (10.0:1)
Run 2: 68% yield (11.1:1)
Partial isolation of branched and linear isomers was done via preparative thin layer
chromatography (20% EtOAc/hexanes) to aid in characterization.

Branched Isomer:

THNMR (500 MHz, CDCl3): 6 7.66 — 7.61 (m, 2H), 7.51 — 7.44 (m, 1H), 7.40 (t, J=7.6 Hz, 2H),
7.37 —7.29 (m, 2H), 7.25 — 7.20 (m, 2H), 7.13 — 7.07 (m, 1H), 7.05 — 6.97 (m, 4H), 6.01 (br s,
1H), 3.82 (dt, J = 13.5, 6.4 Hz, 1H), 3.41 (ddd, J = 13.6, 8.8, 5.0 Hz, 1H), 3.13 — 3.04 (m, 1H),
1.34 (d, J=7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3):  167.6, 157.4,156.1,139.0, 134.8,131.5,129.9, 128.7, 128.6,
126.9, 123.4,119.3, 118.9, 46.8, 39.3, 19.5.

Linear Isomer:

TH NMR (500 MHz, CDCl3): 5 7.70 (d, J = 6.9 Hz, 2H), 7.51 — 7.31 (m, 5H), 7.23 — 7.17 (m,
2H), 7.12 —7.09 (m, 1H), 7.02 — 6.94 (m, 4H), 5.93 (brs, 1H), 4.52 —4.40 (m, 1H), 2.92 (dd, J =
13.6,5.7 Hz, 1H), 2.84 (dd, J=13.6, 7.0 Hz, 1H), 1.24 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): § 166.9, 157.5,156.0, 135.0, 132.9, 131.5, 130.9, 129.9, 128.7,
127.0,123.3,119.1, 118.9, 46.7, 41.8, 20.2.

Mixture of Isomers:

HRMS (APCI): calculated for C2oH2oNO>" ([M+H]"): 332.1645, found 332.1644.

IR (ATM cm™): 3319 (br), 3060, 3038. 2967, 2930, 2873, 1636, 1540, 1507, 1489, 1237, 870,
848, 692.
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CO,Bn

Me \n/

major (branched) minor (linear)
Benzyl 4-(1-benzamidopropan-2-yl)benzoate (D-1) was prepared according to General
Procedure C from 1la and benzyl 4-iodobenzoate. The product was isolated by flash
chromatography (20% acetone/hexanes) to produce D-1 as a white solid (87% yield (8:1)). The
product was isolated and characterized as a mixture of isomers.
Run 1: 89% yield (8.3:1)
Run 2: 85% yield (6.9:1)
Partial isolation of branched and linear products was done via preparative thin layer
chromatography (20% EtOAc/hexanes) to aid in characterization.

Branched Isomer

'H NMR (500 MHz, CDCl): 6 8.05 (d, J= 8.1 Hz, 2H), 7.61 (d, J = 7.2 Hz, 2H), 7.50 — 7.28 (m,
10H), 6.00 (br s, 1H), 5.36 (s, 2H), 3.83 (dt, J=12.8, 6.4 Hz, 1H), 3.44 (ddd, J=13.7, 8.7, 5.2 Hz,
1H), 3.23 -3.11 (m, 1H), 1.35 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3)*: § 167.63, 166.39, 149.85, 136.18, 134.60, 131.62, 130.37,
128.91, 128.74, 128.73, 128.40, 128.31, 127.47, 126.87, 66.80, 46.51, 40.08, 19.20.

*Two decimal places shown to distinguish between peaks at & 128.74 and 128.73.

Linear Isomer:

'"H NMR (500 MHz, CDCl;): 6 8.01 (d, /= 8.0 Hz, 2H), 7.69 (d, J = 7.3 Hz, 2H), 7.50 — 7.28 (m,
10H), 5.93 (br s, 1H), 5.35 (s, 2H), 4.49 (hept, J = 6.8 Hz, 1H), 3.02 (dd, J = 13.5, 5.7 Hz, 1H),
291(dd,J=13.5,7.1 Hz, 1H), 1.22 (d, J = 6.7 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 3 166.94, 166.47, 143.69, 136.20, 134.76, 131.63, 130.01,
129.72, 128.76°, 128.73¢, 128.64, 128.37, 128.344, 126.88, 66.78, 42.54, 30.75, 20.08.

*Two decimal places shown to distinguish between peaks at & 128.76 and 128.73.

b=dpeak overlaps with branched isomer, appears to be linear isomer based on sample with higher
concentration of linear sample.

Mixture of Isomers:
HRMS (APCI): calculated for C24H24NO3s" ([M+H]"): 374.1751, found 374.1747.
IR (ATM em™): 3326 (br), 3069, 2963, 2932, 1716, 1639, 1540, 1272, 1102, 707, 696.

o
Ph
Ve N\n/Ph Me
o

major (branched) minor (linear)
N-(2-(4-(2-morpholino-2-oxoethyl)phenyl)propyl)benzamide (E-1) was prepared according to
General Procedure C from 1a and 2-(4-iodophenyl)-1-morpholinoethan-1-one. The product was
isolated by flash chromatography (40% acetone/hexanes) to produce a E-1 as a slightly yellow oil
(62% yield (12:1)). The product was isolated and characterized as a mixture of isomers.
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Run 1: 59% yield (12.5:1)
Run 2: 66% yield (11.1:1)

Branched Isomer:

'H NMR (500 MHz, CDCL3): § 7.64 — 7.60 (m, 2H), 7.51 — 7.43 (m, 1H), 7.41 — 7.35 (m, 2H),
7.24 —7.19 (m, 4H), 5.99 (br s, 1H), 3.81 (dt, /= 13.0, 6.4 Hz, 1H), 3.71 (s, 2H), 3.65 — 3.63 (m,
4H), 3.51 —3.38 (m, 5H), 3.12—-3.02 (m, 1H), 1.33 (d, J= 7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 6 169.8, 167.6, 142.9, 134.8,133.4,131.5,129.2, 128.7,127.8,
126.9, 66.9%, 66.6%, 46.7°, 46.6°, 42.3, 40.4, 39.6, 19.4.

abRotamer

Linear Isomer:

'H NMR (500 MHz, CDCl): 6 7.68 (d, J = 7.5 Hz, 2H), 7.52 — 7.32 (m, 3H), 7.25 — 7.15 (m,
4H), 5.91 (d, J = 8.2 Hz, 1H), 4.52 — 4.40 (m, 1H), 3.70 (s, 2H), 3.63 — 3.62 (m, 4H), 3.52 — 3.38
(m, 4H), 2.92 (dd, J=13.6, 5.8 Hz, 1H), 2.84 (dd, J=13.6, 7.0 Hz, 1H), 1.22 (d, /= 6.6 Hz, 3H).
BC{'H} NMR (126 MHz, CDCl3): 6 169.8, 166.9, 142.9, 136.7, 134.9, 133.1, 131.6, 130.1, 128.8,
126.9, 66.62, 46.6°¢, 42.2, 40.6, 20.2.

abOnly single signal for rotameric carbon is reported due to overlap with branched isomer.

°“Two carbons, see HMBC.

Mixture of Isomers:
HRMS (APCI): calculated for C22H27N>03* ([M+H]"): 367.2016, found 367.2015.
IR (ATM cm™): 3324 (br), 2972, 2898, 2867,1636, 1538, 1458, 1431, 1299, 115, 717, 697.

NPh,
o

Me N\n/Ph Me

(o]
major (branched) minor (linear)

N-(2-(4-(diphenylamino)phenyl)propyl)benzamide (F-1) was prepared according to General
Procedure C from la and 4-iodo-N,N-diphenylaniline. The product was isolated by flash
chromatography (15% acetone/hexanes) to produce F-1 as an off-white solid (63% yield (11:1)).
The product was isolated and characterized as a mixture of isomers.

Run 1: 63% yield (10.0:1)

Run 2: 62% yield (11.3:1)

Branched Isomer:

TH NMR (500 MHz, CDCls): 6 7.64 (d, J= 7.5 Hz, 2H), 7.51 — 7.45 (m, 1H), 7.41 (t,J = 7.6 Hz,
2H), 7.27 - 7.21 (m, 4H), 7.13 (d, /= 8.4 Hz, 2H), 7.10 — 7.04 (m, 6H), 7.01 (t, J = 7.3 Hz, 2H),
6.00 (br s, 1H), 3.81 (dt, /= 13.1, 6.4 Hz, 1H), 3.41 (ddd, J = 12.0, 8.0, 4.2 Hz, 1H), 3.09 —2.99
(m, 1H), 1.34 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 6 167.5,147.9, 146.7,138.3,135.0, 131.5,129.4, 128.7, 128.1,
126.9, 124.5, 124.2, 122.8, 46.8, 39.3, 19.4.
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Linear Isomer:

'H NMR (500 MHz, CDCl): § 7.69 (d, J = 7.4 Hz, 2H), 7.51 — 7.17 (m, 7TH), 7.17 — 6.97 (m,
10H), 5.92 (d, J = 8.1 Hz, 1H), 4.45 (hept, /= 6.8 H, 1H), 2.88 (dd, J = 13.6, 6.0 Hz, 1H), 2.82
(dd, J=13.6,6.9 Hz, 1H), 1.26 (d, J= 6.4 Hz, 3H).

BC{'H} NMR (126 MHz, CDCL3)*: § 166.87, 147.97, 146.50, 135.10, 132.33, 131.49, 131.46,
130.44, 129.33, 126.95, 124.35, 124.17, 122.75, 46.71, 42.01, 20.34.

*Two decimal places shown to distinguish between peaks at & 131.49 and 131.46.

Mixture of Isomers:
HRMS (APCI): calculated for C23H27N2O* ([M+H]Y): 407.2118, found 407.2118.
IR (ATM cm): 3322 (br), 3056, 3028, 2965, 2930, 1636, 1588, 1540, 1508, 1491, 1313, 1278,

754, 712, 695.
F
ngiile
o™ AP

o
N-(2-(3-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propyl)benzamide (G-
1) was prepared according to General Procedure C from 1a and 2-(2-fluoro-6-iodophenyl)-4,4,5,5-
tetramethyl-1,3,2-dioxaborolane. Yields were determined by !°F NMR versus 1-fluoronaphthalene
as an external standard (25% yield (>20:1)). The product was isolated for characterization by
preparative thin layer chromatography (60% Et>O/hexanes). The product was isolated with high
selectivity for the branched isomer (>20:1); as such, only branched characterization data is
provided.

Run 1: 27% yield (>20:1)
Run 2: 22% yield (>20:1)

'H NMR (500 MHz, CDCls): 8 7.71 (d, J = 7.3 Hz, 2H), 7.44 (t, J = 7.5 Hz, 1H), 7.41 — 7.32 (m,
3H), 7.13 (d, J = 7.8 Hz, 1H), 6.89 (5, J=8.5 Hz, 1H), 6.73 (br s, 1H), 3.70 (dt, J = 13.3, 4.3 Hz,
1H), 3.57 (ddd, J = 13.2, 10.8, 5.3 Hz, 1H), 3.20 — 3.09 (m, 1H), 1.40 — 1.33 (m, 15H).

3C{'H} NMR (126 MHz, CDCL): 5 167.5, 165.7 (d, J= 243.8 Hz), 150.9 (d, J= 7.6 Hz), 134.6,
132.4 (d, J=9.0 Hz), 131.3, 128.4, 127.2, 121.3 (d, /= 2.8 Hz), 117.5%, 113.2 (d, J = 23.7 Hz),
85.0, 48.0, 38.9, 25.1°, 24.8°, 20.3.

3Carbon directly connected to boron not observed in 3C{'H} NMR but observed in HMBC.
®Rotameric carbons on the methyl substituents of the BPin.

F NMR (376 MHz, CDCl3): 6 -104.3 (ddd, J=9.2, 6.5, 3.7 Hz).

HRMS (APCI): calculated for C2oH2sBFNO3;* ([M+H]"): 384.2141, found 384.2138.

IR (ATM cm™): 3354 (br), 3059, 2976, 2932, 2874, 1644, 1613, 1534, 1489, 1452, 1381, 1366,
1317, 1224, 1142, 855, 738, 712, 693.
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0=s
R, o
Ph” ~NH Svo-Cefs
H Me
N Ph
Moy
o
major (branched) minor (linear)

Perfluorophenyl 4-(1-benzamidopropan-2-yl)benzenesulfonate (H-1) was prepared according
to General Procedure C from 1a and perfluorophenyl 4-iodobenzenesulfonate. The product was
isolated by flash chromatography (20% acetone/hexanes) to produce a H-1 as a white solid (90%
yield (7:1)). The product was isolated and characterized as a mixture of isomers.

Run 1: 94% yield (7.3:1)

Run 2: 85% yield (7.4:1)

Branched Isomer:

TH NMR (500 MHz, CDCl3): § 7.95 (d, J = 8.5 Hz, 2H), 7.66 — 7.61 (m, 2H), 7.54 — 7.47 (m,
3H), 7.43 — 7.38 (m, 2H), 6.03 (br s, 1H), 3.82 (dt,J=13.3, 6.4 Hz, 1H), 3.53 (ddd, /=13.9, 8.5,
5.7Hz, 1H), 3.40 — 3.24 (m, 1H), 1.40 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCL3): § 167.76, 153.04, 143.32 — 141.31 (m), 141.37 — 139.32 (m),
139.03 — 136.73 (m), 134.29, 132.89, 131.69, 128.96, 128.65, 128.63, 126.85, 124.28 — 123.95
(m), 46.37, 40.10, 18.96.

'F NMR (565 MHz, CDCl3): 6 -150.80 (d, /= 19.9 Hz, 2F), -155.25 (t,J = 22.0 Hz, 1F), -161.03
(t,J=21.1 Hz, 2F).

Linear Isomer:

'H NMR (500 MHz, CDCl): & 7.91 (d, J = 8.2 Hz, 2H), 7.72 — 7.68 (m, 2H), 7.53 — 7.38 (m,
5H), 5.90 (d, J = 7.8 Hz, 1H), 4.52 (hept, J = 6.9 Hz, 1H), 3.15 (dd, J = 13.4, 5.6 Hz, 1H), 2.98
(dd,J=13.4,7.3 Hz, 1H), 1.25 (d, /= 6.6 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3)*: § 167.1, 147.1, 134.4, 132.9, 132.7, 131.7, 130.6, 128.7,
126.9, 46.6, 42.5, 19.9.

“Due to overlap with the branched isomer in both C{'H} and *C{!°F} NMR, perfluoroarene
peaks were not observed.

F NMR (565 MHz, CDCl3): 5 -150.73 (d, J=19.9 Hz, 2F), -155.23 — -155.35 (m, 1F)?, -161.01
—-161.14 (m, 2F)".

abCould not observe all peaks due to overlap with branched isomer.

Mixture of Isomers:
HRMS (APCI): calculated for C2oHi7FsNO4S™ ([M+H]"): 486.0793, found 486.0786.
IR (ATR cm™): 3325 (br), 3082, 3031, 2972, 2933, 1642, 1519, 1392, 1198, 1183, 997, 716.

Me

EtOC o) CO,Et
M
Ph)LNH €
N__ph
Me \n/ Me

o
major (branched) minor (linear)

Ethyl 5-(1-benzamidopropan-2-yl)-2-methylbenzoate (I-1) was prepared according to General
Procedure C from la and ethyl 5-iodo-2-methylbenzoate. The product was isolated by flash
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chromatography (17% acetone/hexanes) to produce I-1 as a yellow oil (84% yield (10:1)). The
product was isolated and characterized as a mixture of isomers.

Run 1: 84% yield (10.0:1)

Run 2: 85% yield (10.8:1)

Branched Isomer:

'H NMR (500 MHz, CDClL3): § 7.78 (d, J=2.0 Hz, 1H), 7.63 (dd, J = 8.2, 1.4 Hz, 2H), 7.46 (t,J
=7.4 Hz, 1H), 7.38 (dd, J = 8.3, 7.0 Hz, 2H), 7.29 (dd, J= 7.8, 2.1 Hz, 1H), 7.22 (d, J = 7.8 Hz,
1H), 5.99 (br s, 1H), 4.35 (q, J= 7.2 Hz, 2H), 3.83 (dt, J=13.2, 6.5 Hz, 1H), 3.41 (ddd, J = 13.5,
8.7,5.0 Hz, 1H), 3.16 — 3.07 (m, 1H), 2.57 (s, 3H), 1.41 — 1.31 (m, 6H).

BC{'H} NMR (126 MHz, CDCl3): 6 167.8,167.7,141.7,138.5, 134.8,132.3,131.5, 130.7, 130.5,
129.4,128.7, 126.9, 61.0, 46.6, 39.4, 21.5, 19.3, 14.5.

Linear Isomer:

'H NMR (500 MHz, CDCI3): § 7.75 (d, J = 1.9 Hz, 1H), 7.70 (dd, J = 8.3, 1.3 Hz, 2H), 7.51 —
7.35 (m, 4H), 7.18 (d, J= 7.8 Hz, 1H), 5.91 (d, /= 8.1 Hz, 1H), 4.53 —4.43 (m, 1H), 4.39 — 4.30
(m, 2H), 2.94 (dd, J=13.6, 5.6 Hz, 1H), 2.87 (dd, J = 13.6, 6.9 Hz, 1H), 2.56 (s, 3H), 1.41 — 1.31
(m, 3H), 1.22 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl): § 167.8, 166.9, 141.7%, 138.4, 135.4, 134.9, 133.1, 132.0,
131.6, 130.1, 128.7, 126.9, 60.9, 46.5, 41.7, 23.0, 20.0, 14.5.

aNot fully resolved in HMBC, some uncertainty.

Mixture of Isomers:

HRMS (APCI): calculated for C20H24NO3" ([M+H]"): 326.1751, found 326.1753.

IR (ATR cm™): 3314 (br), 3071, 3064, 3027, 2967, 2931, 2875, 1718, 1639, 1540, 1294, 1262,
1196, 1077, 711, 694.

F

Ph)LNH F
H
Me N\n/Ph Me Cl

o
major (branched) minor (linear)

N-(2-(3,5-dichloro-4-fluorophenyl)propyl)benzamide (J-1) was prepared according to General
Procedure C from 1a and 1,3-dichloro-2-fluoro-5-iodobenzene. The product was isolated by flash
chromatography (17% acetone/hexanes) to produce J-1 as an off-white solid (76% yield (8:1)).
The product was isolated and characterized as a mixture of isomers.

Run 1: 78% yield (7.7:1)

Run 2: 73% yield (8.2:1)

Branched Isomer:

TH NMR (500 MHz, CDCl3): § 7.66 (d, J = 8.0 Hz, 2H), 7.51 — 7.43 (m, 1H), 7.42 — 7.34 (m,
2H), 7.15 (d, /= 6.2 Hz, 2H), 6.48 (br s, 1H), 3.64 (dt, J=13.3, 6.5 Hz, 1H), 3.37 (ddd, J = 13.7,
8.1,5.7 Hz, 1H), 3.04 (h, J=7.1 Hz, 1H), 1.27 (d, J = 7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl;): § 167.9, 152.9 (d, J=249.2 Hz), 141.7 (d, J= 4.8 Hz), 134 .4,
131.7,128.7, 127.8, 126.9, 122.4 (d, J=17.6 Hz), 46.6, 39.1, 19.0.

1YF NMR (565 MHz, Chloroform-d): 5 -118.5 (t,J= 6.1 Hz).
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Linear Isomer:

'H NMR (500 MHz, CDCl): 6 7.70 (d, J = 7.9 Hz, 2H), 7.51 — 7.43 (m, 1H), 7.42 — 7.34 (m,
2H), 7.15 (d, J = 6.2 Hz, 2H), 6.28 (d, J = 8.0 Hz, 1H), 4.34 (hept, J = 6.8 Hz, 1H), 2.90 (dd, J =
13.6, 5.7 Hz, 1H), 2.70 (dd, J = 13.6, 7.3 Hz, 1H), 1.21 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3)*: § 167.22, 152.99 (d, J = 249.0 Hz), 135.64 (d, J = 5.1 Hz),
134.58, 131.66, 129.78, 126.90, 126.87, 122.11 (d, /= 17.6 Hz), 46.71, 41.42, 19.84.

*Two decimal places shown to distinguish between peaks at & 126.90 and 126.87.

F NMR (565 MHz, Chloroform-d): 5 -119.0 (t, J = 6.2 Hz).

Mixture of Isomers:
HRMS (APCI): calculated for C16H;5>>CLLNO™ ([M+H]Y): 326.0509, found 326.0509.
IR (ATR cm™): 3295 (br), 3081, 3071, 3059, 2970, 2934, 1636, 1578, 1540, 1483, 1412, 1270,

812, 705, 695.
FSCOZs‘o/?H
Ve N\n/Ph

o}

2-(1-benzamidopropan-2-yl)phenyl trifluoromethanesulfonate (K-1) was prepared according
to General Procedure C from la and 2-iodophenyl trifluoromethanesulfonate. Yields were
determined by '°F NMR versus 1-fluoronaphthalene as an external standard (5% yield ((>20:1).
Product for characterization was isolated via preparative thin layer chromatography (1% MeOH
in DCM, ran in a fridge kept at 4 °C to prevent decomposition). The product was isolated with
high selectivity for the branched isomer (>20:1); as such, only branched characterization data is
provided.

Run 1: 6% yield (>20:1)

Run 2: 5% yield (>20:1)

'"H NMR (500 MHz, CDCl3): 8 7.65 — 7.61 (m, 2H), 7.49 (dd, /= 7.9, 1.7 Hz, 1H), 7.48 — 7.44
(m, 1H), 7.43 —7.36 (m, 3H), 7.32 (ddd, /= 8.2, 7.2, 1.7 Hz, 1H), 7.29 — 7.24 (m, 1H), 6.09 (brs,
1H), 3.80 — 3.72 (m, 2H), 3.48 (dp, /= 8.5, 6.9 Hz, 1H), 1.35 (d, /= 6.9 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3)*: § 167.68, 147.63, 137.10, 134.48, 131.57, 129.30, 128.67,
128.66, 128.56, 126.94, 121.77, 118.70 (q, J = 320.1 Hz), 45.29, 33.26, 19.59.

*Two decimal places shown to distinguish between peaks at & 128.67 and 128.66.

F NMR (565 MHz, CDCl3): & -73.50 (s).

HRMS (APCI): calculated for C17H17F3NO4S* ([M+H]"): 388.0825, found 388.0818.

H
0 N__Ph
Mo

(0]
(mixture of rotamers)

2-(1-benzamidopropan-2-yl)-V,/NV-diethylbenzamide (O-1) was prepared according to General
Procedure C from la and N,N-diethyl-2-iodobenzamide. The product was isolated by flash
chromatography (20% acetone/hexanes) to produce O-1 as a white solid (55% yield (>20:1)). The
product was isolated with high selectivity for the branched isomer (>20:1); as such, only branched
characterization data is provided.

Run 1: 51% yield (>20:1)
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Run 2: 58% yield (>20:1)

Compound O-1 was produced as a mixture of atropisomers (~6:1).” Characterization for the major
atropisomer in CDCl; is provided; however, exchange in CDCl3; was not observed. In CD;0D the
two rotamers can equilibrate (reaching a ratio of ~2:1). In addition, exchange is observed in the
NOESY as confirmation that the two isomers arise from conformational isomerism, not from the
presence of two regioisomers. Specifically, the exchange cross-peak from the two methyl peaks at
1.1 and 0.9 serves an indicator of conformational isomerism. These peaks have sufficient
resolution and distinct enough integrations (2:1) to assign them as terminal methyl groups on
different atropisomers. While exchange cross-peaks are observed in the 6 3.9 — 2.8 range (4 sets
with sufficient resolution from the diagonal), this region of the '"H NMR does not have sufficient
resolution to obtain good integration values to determine if these cross-peaks are from exchange
between the two atropisomers or rotation amongst the C—N tertiary amide bond within the same
isomer. However, the number of exchange peaks observed is greater than what would be observed
with rotation about the amide bond with two regioisomers (1 exchange set x 2 isomers = 2
exchange sets).

'"H NMR (500 MHz, Chloroform-d): 5 8.27 (br s, 1H), 7.87 (d, J= 6.7 Hz, 2H), 7.83 (d, J= 7.7
Hz)?, 7.46 — 7.40 (m, 1H), 7.40 — 7.30 (m, 4H), 7.25 - 7.19 (m, 1H), 7.19 — 7.13 (m, 1H), 3.72 —
3.47 (m, 4H), 3.37 — 3.25 (m, 1H), 3.25 - 3.12 (m, 1H), 3.12 - 3.01 (m, 1H), 1.38 (d, /= 7.0 Hz,
3H), 1.30 (t,J=7.1 Hz, 3H), 1.09 (t, J= 7.0 Hz, 3H).

aResolved minor atropisomer peak used for quantification.

'"H NMR (500 MHz, Methanol-ds)*: § 7.82 —7.76 (m, 2H), 7.75 — 7.70 (m)®, 7.58 — 7.06 (m, 7H),
4.01 —2.80 (m, 7H), 1.43 — 1.19 (m, 6H), 1.10 (t, J = 7.1 Hz, 3H)4, 0.95 (t, J= 7.1 Hz)".

2Amide proton not observed.

®Resolved minor atropisomer peak.

°Overlaps with solvent residual peak.

dResolved peaks for the two atropisomers for which exchange is observed and used for
quantification.

BC{'H} NMR (126 MHz, CDCl:): 5 171.8, 167.6, 141.5, 136.5, 134.5, 130.9, 129.8, 128.3, 127.5,
126.6, 126.5, 125.1, 49.1, 43.3, 39.3,34.7, 19.8, 14.3, 13.1.

HRMS (APCI): calculated for C21H27N202" ([M+H]"): 339.2067, found 339.2068.

IR (ATR em™): 3291 (br), 3066, 2970, 2935, 2875, 1655, 1636, 1612, 1598, 1540, 1491, 1433,
1292, 1077, 713, 695.

CO,Me

H,N H
N Ph

Me \(r)r
Methyl 3-amino-4-(1-benzamidopropan-2-yl)benzoate (P-1) was prepared according to
General Procedure C from 1a and methyl 3-amino-4-iodobenzoate. The product was isolated by
flash chromatography (30% acetone/hexanes) to produce a P-1 as a yellow solid (28% yield
(>20:1)). The product was isolated with high selectivity for the branched isomer (>20:1); as such,
only branched characterization data is provided.
Run 1: 28% yield (>20:1)
Run 2: 27% yield (>20:1)
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IH NMR (500 MHz, CDCl3): 5 7.74 (d, J = 8.4 Hz, 2H), 7.53 — 7.49 (m, 1H), 7.46 — 7.40 (m,
3H), 7.25 — 7.19 (m, 1H), 7.19 — 7.13 (m, 1H), 6.65 (br s, 1H), 4.55 (br s, 2H), 3.88 (s, 3H), 3.75
(dt,J=14.1, 5.4 Hz, 1H), 3.35 — 3.24 (m, 1H), 3.17 — 3.08 (m, 1H), 1.39 (d, J = 5.8 Hz, 3H).
3C{IH} NMR (126 MHz, CDCL): 5 168.6, 167.4, 145.3, 134.3,132.5,131.9, 129.3, 128.8, 127.0,
126.0, 119.5, 116.6, 52.1, 47.1, 33.2, 17.2.

HRMS (APCI): calculated for CigHaiN2O3* ([M+H]*): 313.1547, found 313.1545.

IR (ATR em™): 3357 (br), 3267 (br), 3074, 3048, 2980, 2961, 2900, 2887, 2875, 1714, 1638,
1578, 1534, 1438, 1298, 1243, 1118, 998, 714, 693.

CFs
[ o} CF,

¢ H Ph Ph)l\m
e X

M \Ic])/ Me

major (branched) minor (linear)
N-(2-(6-(trifluoromethyl)pyridin-2-yl)propyl)benzamide (het-1) was prepared according to
General Procedure C from 1a and 2-iodo-6-(trifluoromethyl)pyridine. The product was isolated by
flash chromatography (25% acetone/hexanes) to produce het-1 as a yellow oil (83% yield (11:1)).
The product was isolated and characterized as a mixture of isomers.
Run 1: 84% yield (10.0:1)
Run 2: 81% yield (11.1:1)

Branched Isomer:

'"H NMR (500 MHz, CDCl3):  7.86 — 7.78 (m, 1H), 7.80 — 7.73 (m, 2H), 7.59 (br s, 1H)?, 7.54
(d,J=7.8 Hz, 1H), 7.49 — 7.32 (m, 4H), 3.87 —3.73 (m, 2H), 3.34 (pd, J=7.1,4.2 Hz, 1H), 1.37
(d,J=7.1 Hz, 3H).

In samples of lower concentration, the amide proton is not observed, likely due to intramolecular
hydrogen bonding.

BC{'H} NMR (126 MHz, CDCl3): § 167.4, 165.4, 147.3 (q, J = 34.3 Hz), 138.3, 134.5, 131 .4,
128.5, 126.9, 125.4, 121.6 (q, J = 274.1 Hz), 118.4 (q, J = 2.9 Hz), 44.3, 40.3, 18.4.

F NMR (565 MHz, CDCl3): 3 -68.0 (s).

Linear Isomer:

'"H NMR (500 MHz, CDCl3)*:  7.87 — 7.73 (m, 3H), 7.57 — 7.52 (m, 1H), 7.49 — 7.32 (m, 4H),
4.66 —4.56 (m, 1H), 3.22 (dd, J = 14.3, 4.8 Hz, 1H)®, 3.04 (dd, J=14.3, 6.2 Hz, 1H), 1.24 (d, J =
6.7 Hz, 3H).

2Amide proton not directly observed, likely due to overlap with amide proton of branched isomer
or intramolecular hydrogen bonding.

®In repeated samples, this peak exhibits significant broadening; therefore, integration values are
higher than expected in 'H NMR.

BC{'H} NMR (126 MHz, CDCl3): § 166.5, 160.1, 147.5 (q, J = 34.4 Hz), 138.2, 134.6, 131.4,
128.5,127.3,127.0, 121.6 (q, J = 274.2 Hz), 118.7 — 118.6 (m), 45.4, 42.7, 20.1.

F NMR (565 MHz, CDCl3): 3 -67.9 (s).

Mixture of Isomers:
HRMS (ESI-TOF): calculated for CicHi6F3N2O" ([M+H]"): 309.1209, found 309.1194.
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IR (ATR em™): 3326 (br), 3069, 2970, 2936, 2895, 2872, 1641, 1601, 1579, 1534, 1489, 1467,
1339, 1309, 1186, 1161, 1139, 1096, 993, 819, 750, 711, 695.

Cl
5, o
Z Ph” NH 25O
o}
major (branched) minor (linear)
N-(2-(6-chloropyridin-3-yl)propyl)benzamide (het-2) was prepared according to General
Procedure C from 1la and 2-chloro-5-iodopyridine. The product was isolated by flash
chromatography (25% acetone/hexanes) to produce het-2 as a yellow solid (72% yield (10:1)).
The product was isolated and characterized as a mixture of isomers.
Run 1: 73% yield (10.0:1)
Run 2: 71% yield (9.1:1)

Branched Isomer:

TH NMR (500 MHz, CDCl): & 8.10 (s, 1H), 7.66 — 7.62 (m, 2H), 7.53 — 7.46 (m, 1H), 7.46 —
7.41 (m, 1H), 7.37 — 7.30 (m, 2H), 7.25 — 7.19 (m, 1H), 6.68 (br s, 1H), 3.75 — 3.58 (m, 1H), 3.49
—3.36 (m, 1H), 3.10 (h, J="7.1 Hz, 1H), 1.28 (d, J= 7.2 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3): 5 167.9, 149.7, 148.9, 138.6, 137.6, 134.4, 131.6, 128.6, 126.9,
124.4,46.4, 36.9, 18.9.

Linear Isomer:

TH NMR (500 MHz, CDCl): & 8.12 (s, 1H), 7.69 — 7.66 (m, 2H), 7.54 — 7.48 (m, 1H), 7.47 —
7.40 (m, 1H), 7.40 — 7.30 (m, 2H), 7.25 — 7.19 (m, 1H), 6.32 (br s, 1H), 4.38 (hept, J = 7.0, 6.5
Hz, 1H), 2.89 (dd, /= 13.8, 6.0 Hz, 1H), 2.80 (dd, J = 14.0, 6.8 Hz, 1H), 1.20 (d, J= 6.7 Hz, 3H).
BC{1H} NMR (126 MHz, CDCl;): § 167.2, 150.2, 149.7, 139.8, 134.5, 132.7, 131.6, 128.7,
126.9, 124.1, 46.3, 38.7, 19.9.

Mixture of Isomers:

HRMS (APCI): calculated for C1sH;6>>CIN2O" ([M+H]"): 275.0946, found 275.0945.

IR (ATR cm™): 3306 (br), 3089, 3080, 3056, 2971, 2822, 2872, 1636, 1603, 1540, 1458, 1308,
1143, 1108, 742, 711, 695.

FsC_N_ _Cl
| S (o] (o]
=
H PN A N
N Ph
Me T Me NN,

major (branched) minor (linear)
N-(2-(2-chloro-6-(trifluoromethyl)pyridin-4-yl)propyl)benzamide (het-3) was prepared
according to General Procedure C from 1a and 2-chloro-4-iodo-6-(trifluoromethyl)pyridine. The
product was isolated by flash chromatography (25% acetone/hexanes) to produce het-3 as a white
solid (69% yield (8:1)). The product was isolated and characterized as a mixture of isomers.
Run 1: 60% yield (7.1:1)
Run 2: 77% yield (8.3:1)
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Branched Isomer:

'H NMR (600 MHz, CDCl3): § 7.68 — 7.64 (m, 2H), 7.55 — 7.47 (m, 2H), 7.47 — 7.39 (m, 3H),
6.19 (brs, 1H), 3.71 (dt, J=13.4, 6.5 Hz, 1H), 3.53 (ddd, /= 13.9, 8.0, 6.1 Hz, 1H), 3.29 (h, J =
7.1 Hz, 1H), 1.38 (d, J= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl): 5 168.0, 158.8, 152.6, 148.7 (q, J = 35.8 Hz), 134.1, 132.0,
128.9, 126.9, 126.4, 120.8 (q, J =274.5 Hz), 118.5 (q, /= 2.9 Hz), 46.1, 39.6, 18.3.

'F NMR (565 MHz, CDCls): § -67.9 (s).

Linear Isomer:

'H NMR (600 MHz, CDCl3): 8 7.71 — 7.69 (m, 2H), 7.55 — 7.47 (m, 2H), 7.47 — 7.39 (m, 3H),
5.96 (br s, 1H), 4.46 (hept, J= 6.9 Hz, 1H), 3.12 (dd, J=13.5, 5.5 Hz, 1H), 2.91 (dd, J=13.5, 7.4
Hz, 1H), 1.27 (d, /= 6.8 Hz, 3H).

BC{IH} NMR (151 MHz, CDCl3)*": § 167.31, 152.65, 152.31, 149.23 — 148.16 (m), 134.25,
131.99, 128.22, 126.93, 126.87, 120.45 (q, J = 2.2 Hz), 46.24, 41.77, 19.95.

aTwo decimal places shown to distinguish between peaks at & 126.93 and 126.87.
®Trifluoromethyl carbon not observed.

F NMR (565 MHz, CDCl3): 5 -68.0 (s).

Mixture of Isomers:

HRMS (ESI-TOF): calculated for C16H;5*>CIF3N,O" ((M+H]"): 343.0820, found 343.0817.

IR (ATR cm™): 3288 (br), 3096, 3066, 2973, 2932, 1636, 1603, 1540, 1429, 1325, 1193, 1142,
910, 837, 708, 694.

SN
| (o]
8Jee
H P4
Me N\n/F’h Me
(o]

major (branched) minor (linear)
N-(2-(quinolin-6-yl)propyl)benzamide (het-4) was prepared according to General Procedure C
from la and 6-iodoquinoline. The product was isolated by flash chromatography (35%
EtOAc/hexanes + 10% NEt3) to produce het-4 as a pink oil (48% yield (10:1)). The product was
isolated and characterized as a mixture of isomers.
Run 1: 43% yield (10.0:1)
Run 2: 53% yield (10.0:1)

Branched Isomer:

'H NMR (600 MHz, CDCl3): 5 8.89 (dd, J=4.2, 1.7 Hz, 1H), 8.13 — 8.10 (m, 1H), 8.09 (d, J =
8.5 Hz, 1H), 7.73 — 7.57 (m, 4H), 7.46 — 7.42 (m, 1H), 7.41 — 7.38 (m, 1H), 7.37 — 7.33 (m, 2H),
6.08 (br s, 1H), 3.92 (ddd, J = 13.3, 6.8, 6.0 Hz, 1H), 3.54 (ddd, J = 13.7, 8.7, 5.1 Hz, 1H), 3.32
(dp,J=18.9,6.9 Hz, 1H), 1.44 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.7,150.3, 147.7,142.6, 135.9, 134.7,131.6, 130.1, 129.3,
128.7, 128.5, 126.9, 125.7, 121.5, 46.7, 40.0, 19.5.
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Linear Isomer:

'H NMR (600 MHz, CDCl3): 5 8.90 — 8.86 (m, 1H), 8.05 (d, J = 8.6 Hz, 1H), 7.73 — 7.57 (m,
3H), 7.50 — 7.46 (m, 2H), 7.46 — 7.32 (m, 4H), 5.99 (d, J= 7.9 Hz, 1H), 4.64 — 4.53 (m, 1H), 3.18
(dd, J=13.6, 5.5 Hz, 1H), 3.03 (dd, J=13.6, 7.3 Hz, 1H), 1.27 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): § 167.0, 150.2, 147.5, 136.6, 135.8, 134.8, 131.8, 129.6, 128.7,
128.6, 128.4, 127.8, 126.9, 121.4, 46.8, 42.5, 20.1.

Mixture of Isomers:

HRMS (ESI-TOF): calculated for Ci9H19N>O" ([M+H]"): 291.1492, found 291.1497.

IR (ATR cm™): 3476 (br shoulder), 3299 (br), 3058, 3029, 2963, 2926, 2873, 1636, 1577, 1540,
1500, 1490, 1453, 1307, 1292, 1121, 1074, 1029, 837, 800, 696.

CO,Me
HoN o NH,
Ph)LNH COMe
H Ph
Me \n/ Me

O
major (branched) minor (linear)

Methyl 2-amino-4-(1-benzamidopropan-2-yl)benzoate (I-2) was prepared according to General
Procedure C from 1a and methyl 2-amino-4-iodobenzoate. The product was isolated by flash
chromatography (25% acetone/hexanes) to produce a I-2 as a yellow oil (71% yield (6:1)). The
product was isolated and characterized as a mixture of isomers.

Run 1: 72% yield (6.7:1)

Run 2: 71% yield (6.3:1)

Branched Isomer:

'H NMR (600 MHz, CDCl3)*: 5 7.82 (d, J = 8.2 Hz, 1H), 7.66 — 7.62 (m, 2H), 7.46 — 7.42 (m,
1H), 7.39 — 7.34 (m, 2H), 6.61 — 6.53 (m, 2H), 6.18 (br s, 1H), 3.85 (s, 3H), 3.79 (ddd, J = 13.2,
7.0, 6.0 Hz, 1H), 3.37 (ddd, J = 13.6, 8.8, 5.0 Hz, 1H), 2.99 (dp, J=9.0, 6.9 Hz, 1H), 1.28 (d, J =
7.0 Hz, 3H).

?Aniline protons not observed possibly due to intramolecular hydrogen bonding.

BC{!H} NMR (151 MHz, CDCl3): 6 168.4, 167.6, 151.0, 150.0, 134.6, 131.9, 131.5, 128.7, 126.9,
116.1, 115.8, 110.1, 51.7, 46.2, 39.9, 19.0.

Linear Isomer:

'H NMR (600 MHz, CDCl3)*: 5 7.78 (d, J = 8.1 Hz, 1H), 7.72 — 7.69 (m, 2H), 7.49 — 7.42 (m,
1H), 7.41 — 7.33 (m, 2H), 6.61 — 6.53 (m, 2H), 6.10 (d, J = 8.1 Hz, 1H), 4.48 — 4.40 (m, 1H), 3.84
(s, 3H), 2.88 (dd, J=13.4, 5.7 Hz, 1H), 2.72 (dd, /= 13.4, 7.3 Hz, 1H), 1.21 (d, J = 6.7 Hz, 3H).
?Aniline protons not observed possibly due to intramolecular hydrogen bonding.

BC{!H} NMR (151 MHz, CDCl3): 6 168.5, 167.0, 149.8, 144.9, 134.8, 131.5, 128.7, 128.6, 127.0,
118.5,117.8, 109.9, 51.6, 46.4, 42.5, 20.1.

Mixture of Isomers:

HRMS (APCI): calculated for CigH21N>O3" ([M+H]"): 313.1547, found 313.1547.

IR (ATR cm): 3458 (br), 3363 (br), 3060, 3028, 2951, 2928, 2876, 1685, 1653, 1636, 1618,
1602, 1591, 1577, 1539, 1523, 1487, 1437, 1298, 1248, 1189, 1103, 906, 726.
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CN

Me \n’ Me

major (branched) minor (linear)
N-(2-(4-cyano-2-methylphenyl)propyl)benzamide (L-2) was prepared according to General
Procedure C from la and 4-iodo-3-methylbenzonitrile. The product was isolated by flash
chromatography (25% to 50% EtOAc/hexanes) to produce a L-2 as a light brown solid (42% yield
(9:1)). The product was isolated and characterized as a mixture of isomers.
Run 1: 41% yield (9.3:1)
Run 2: 42% yield (7.7:1)

Branched Isomer:

'H NMR (600 MHz, CDCl3): § 7.66 — 7.62 (m, 2H), 7.50 — 7.45 (m, 2H), 7.44 — 7.36 (m, 3H),
7.34 (d, J=8.0 Hz, 1H), 6.21 (br s, 1H), 3.68 (dt, /= 13.0, 6.5 Hz, 1H), 3.56 — 3.45 (m, 2H), 2.38
(s, 3H), 1.30 (d, J= 6.7 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.8, 148.3,137.9, 134.4,134.0, 131.7, 130.3, 128.8, 126.9,
126.4,119.1, 110.2,45.9, 35.1, 19.5, 18.7.

Linear Isomer:

TH NMR (600 MHz, CDCl3): § 7.72 — 7.69 (m, 2H), 7.53 — 7.22 (m, 6H), 6.10 (d, J = 8.0 Hz,
1H), 4.49 —4.39 (m, 1H), 3.11 (dd, J=13.7, 6.1 Hz, 1H), 2.78 (dd, J=13.5, 7.7 Hz, 1H), 2.44 (s,
3H), 1.25 (d, J=6.7 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.0, 142.5,138.4, 134.6, 133.9, 131.7,130.9, 129.6, 128.8,
126.9,119.2, 110.5, 45.9, 40.6, 20.3, 19.6.

Mixture of Isomers:

HRMS (APCI): calculated for C1gHioN2O* ([M+H]"): 279.1492, found 279.1493.

IR (ATR em™): 3325, 3062, 2970, 2929, 2231, 1636, 1604, 1578, 1539, 1490, 1311, 1293, 712,
696.

5.2. Aziridine Substrate Scope

o
H Ph)LNH
M?/NIPh Me)\/@
major (branched) minor (linear)
N-(2-phenylpropyl)benzamide (1b) was prepared according to General Procedure C from 1a and
phenyl iodide. The product was isolated by flash chromatography (15% acetone/hexanes) to
produce a white solid (81% yield (11:1)). The product was isolated and characterized as a mixture
of isomers.
Run 1: 82% yield (11.1:1)
Run 2: 80% yield (10.0:1)
Partial isolation of branched and linear products was done via preparative thin layer
chromatography (20% EtOAc/hexanes) to aid in characterization. Spectral data are in agreement
with reported literature values.!%!!
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Branched Isomer:

'H NMR (500 MHz, CDCL3): § 7.64 — 7.58 (m, 2H), 7.49 — 7.44 (m, 1H), 7.41 — 7.33 (m, 4H),
7.28 —7.24 (m, 3H), 5.95 (br s, 1H), 3.86 (ddd, /=13.1, 7.1, 5.9 Hz, 1H), 3.41 (ddd, J=13.5, 8.9,
4.8 Hz, 1H), 3.08 (dp, J=9.0, 6.9 Hz, 1H), 1.35 (d, J= 7.0 Hz, 3H).

BC{'H} NMR (126 MHz, CDCl3):  167.6, 144.2,134.8,131.5,129.0, 128.7,127.4,127.0, 126.9,
46.7, 40.0, 19.4.

Linear Isomer:
'H NMR (500 MHz, CDCI3): § 7.69 (dd, J= 7.9, 1.6 Hz, 2H), 7.51 — 7.20 (m, 8H), 5.88 (br s,
1H), 4.55 —4.40 (m, 1H), 2.95 (dd, /= 13.5, 5.6 Hz, 1H), 2.87 (dd, J=13.5, 7.0 Hz, 1H), 1.23 (d,
J=6.7 Hz, 3H).
BC{'H} NMR (126 MHz, CDCl3): 6 166.9, 137.9, 135.0, 131.5, 129.7, 128.7, 128.6, 126.9, 126.7,
46.6, 42.5,20.1.

Mixture of Isomers:
HRMS (APCI): calculated for CisHisNO™ ([M+H]"): 240.1383, found 240.1384.
IR (ATM em™): 3321 (br), 3060, 3028, 2964, 2927, 1636, 1542, 1535, 1491, 698.

(0]

N
E?/HTPh Fh Et)Ni/@

(¢]
major (branched) minor (linear)

N-(2-phenylbutyl)benzamide (2b) was prepared according to General Procedure C from 2a and
phenyl iodide. The product was isolated by flash chromatography (12 to 20% EtOAc/hexanes) to
produce a white solid (67% yield (>20:1)).
Run 1: 63% yield (>20:1)
Run 2: 70% yield (>20:1)
As the branched isomer could be cleanly isolated, we obtained 'H NMR yield and selectivity versus
ethylene carbonate as an external standard (82% yield (9:1)). Linear isomer yield based on
literature characterization data.'?
"H NMR run 1: 84% yield (9.1:1)
"H NMR run 2: 80% yield (9.5:1)

Branched Isomer:

'H NMR (400 MHz, CDCL3): & 7.61 — 7.54 (m, 2H), 7.50 — 7.40 (m, 1H), 7.40 — 7.31 (m, 4H),
7.31-7.18 (m, 3H), 5.89 (brs, 1H), 3.97 (ddd, J=13.3, 7.2, 5.4 Hz, 1H), 3.37 (ddd, /= 13.7, 9.6,
4.5 Hz, 1H), 2.86 — 2.75 (m, 1H), 1.88 — 1.74 (m, 1H), 1.73 — 1.60 (m, 1H), 0.86 (t, J = 7.4 Hz,
3H).

BC{'H} NMR (126 MHz, CDCl3): 6 167.5,142.7,134.9, 131.4, 128.9, 128.6, 128.0, 127.0, 126.9,
47.7,45.4,26.9, 12.1.

HRMS (ESI-TOF): calculated for C17H20NO* ([M+H]"): 254.1539, found 254.1538.

IR (ATM cm): 3305 (br), 3080, 3061, 3028, 2962, 2928, 2873, 1636, 1578, 1540, 1491, 1307,
699.
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PN
n—BLE%/H\n/Ph P:_Bu/l\lt/@

o
major (branched) minor (linear)

N-(2-phenylhexyl)benzamide (3b) was prepared according to General Procedure C from 3a and
phenyl iodide. The product was isolated by flash chromatography (10 to 40% EtOAc/hexanes) to
produce a white solid (74% yield (>20:1)).
Run 1: 77% yield (>20:1)
Run 2: 72% yield (>20:1)
As the branched isomer could be cleanly isolated, we obtained 'H NMR yield and selectivity versus
ethylene carbonate as an external standard (91% yield (9:1)).
"H NMR run 1: 92% yield (9.1:1)
"H NMR run 2: 89% yield (9.2:1)

Branched Isomer:

'H NMR (600 MHz, CDCL3): & 7.58 — 7.54 (m, 2H), 7.47 — 7.42 (m, 1H), 7.40 — 7.32 (m, 4H),
7.29 —7.23 (m, 1H), 7.24 — 7.19 (m, 2H), 5.87 (br s, 1H), 3.97 (ddd, J= 13.4, 7.3, 5.3 Hz, 1H),
3.34 (ddd, J=13.4,9.7, 4.5 Hz, 1H), 2.88 (tt, J=9.5, 5.4 Hz, 1H), 1.74 (ddt, J=13.4, 10.4, 5.4
Hz, 1H), 1.65 (dtd, J=13.5, 9.6, 5.3 Hz, 1H), 1.36 — 1.12 (m, 4H), 0.84 (t, /= 7.2 Hz, 3H).
BC{'H} NMR (151 MHz, CDCl3):  167.5, 143.0, 134.9, 131.4,129.0, 128.7, 128.0, 127.0, 126.9,
46.0,45.7, 33.6,29.6, 22.8, 14.1.

HRMS (ESI-TOF): calculated for C19H24NO* ([M+H]"): 282.1852, found 282.1853.

IR (ATM cm): 3300 (br), 3060, 3028, 2956, 2928, 2858, 1636, 1603, 1579, 1540, 1491, 1453,
1307, 1292, 699.

Linear Isomer:

'H NMR (600 MHz, CDCl3): 8 7.73 — 7.68 (m, 2H), 7.54 — 7.48 (m, 1H), 7.46 — 7.41 (m, 2H),
7.34 —7.30 (m, 2H), 7.26 — 7.22 (m, 3H), 5.82 (d, /= 8.7 Hz, 1H), 4.42 (tq, J = 8.6, 6.0 Hz, 1H),
2.96 (dd, J=13.7, 6.5 Hz, 1H), 2.92 (dd, J=13.7, 5.9 Hz, 1H), 1.68 — 1.26 (m, 6H)?, 0.90 (t, J =
7.2 Hz, 3H).

20verlap with H>O and with branched isomer

BC{'H} NMR (151 MHz, CDCl3): 5 167.1, 138.0, 135.1, 131.5, 129.8, 128.7, 128.6, 126.9, 126.6,
50.6,40.9,33.9,28.4,22.7, 14.2.

HRMS (ESI-TOF): calculated for CioH24NO"* ([M+H]"): 282.1852, found 282.1854.

IR (ATM cm™): 3314 (br), 3070, 3027, 2950, 2926, 2854, 1634, 1535, 1311, 694.

(@]
N
major (branched) minor (linear)

N-(2,3-diphenylpropyl)benzamide (4b) was prepared according to General Procedure C from 4a
and phenyl iodide. The product was isolated by flash chromatography (20% acetone/hexanes) to
produce a yellow solid (87% yield (6:1)). The product was isolated and characterized as a mixture
of isomers.
Run 1: 87% yield (5.9:1)
Run 2: 86% yield (5.3:1)
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Partial isolation of branched and linear products was done via preparative thin layer
chromatography (20% EtOAc/hexanes) to aid in characterization.

Branched Isomer:

'H NMR (600 MHz, CDCl3): § 7.53 — 7.48 (m, 2H), 7.46 — 7.40 (m, 1H), 7.37 — 7.29 (m, 4H),
7.27—-7.19 (m, 5H), 7.19—-7.14 (m, 1H), 7.13 — 7.09 (m, 2H), 5.84 (br s, 1H), 3.94 (ddd, /= 13.5,
6.7,5.7 Hz, 1H), 3.55 (ddd, /= 13.5, 9.1, 5.0 Hz, 1H), 3.24 (dtd, J=9.1, 7.5, 5.6 Hz, 1H), 3.07 —
2.97 (m, 2H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.4,142.2,139.6, 134.7,131.5,129.2,128.9, 128.6, 128.5,
128.0, 127.2, 126.8, 126.3, 47.6, 45.0, 41.0.

Linear Isomer:

TH NMR (600 MHz, CDCl3): § 7.57 (dd, J = 8.3, 1.3 Hz, 2H), 7.49 — 7.43 (m, 1H), 7.38 (dd, J =
8.3, 7.0 Hz, 2H), 7.34 — 7.28 (m, 4H), 7.27 — 7.20 (m, 6H), 5.85 (d, J = 8.2 Hz, 1H), 4.68 (dp, J =
8.2,6.6 Hz, 1H), 2.97 (dd, J= 14.0, 6.3 Hz, 2H), 2.90 (dd, J = 14.0, 6.9 Hz, 2H).

BC{'H} NMR (151 MHz, CDCl3): 6 166.5, 138.0, 134.5, 131.5, 129.6, 128.7%, 126.8, 126.8, 51.7,
39.8.

aTwo carbons, see HSQC

Mixture of Isomers:
HRMS (APCI): calculated for C2oH22NO* ([M+H]"): 316.1696, found 316.1696.
IR (ATM em™): 3315 (br), 3060, 3026, 2923, 1636, 1579, 1540, 1490, 1453, 1307, 1291, 697.

o)
FBu hig #Bu
0

major (branched) minor (linear)

N-(4-methyl-2-phenylpentyl)benzamide (Sb) was prepared according to General Procedure C
from Sa and phenyl iodide. The product was isolated by flash chromatography (13%
acetone/hexanes) to produce a white solid (83% yield (>20:1)). The product was isolated and
characterized as a mixture of isomers. While minor amounts of linear isomer are observed by 'H
NMR, due to the high selectivity of the reaction, only branched isomer characterization data is
provided.

Run 1: 83% yield (20.6:1)

Run 2: 83% yield (20.0:1)

TH NMR (600 MHz, CDCls): 8 7.59 (d, J= 7.3 Hz, 2H), 7.43 (t,J= 7.4 Hz, 1H), 7.39 — 7.31 (m,
4H), 7.28 — 7.20 (m, 3H), 6.09 (br s, 1H), 3.91 (dt, J = 12.1, 5.8 Hz, 1H), 3.31 (ddd, /= 13.6, 9.5,
4.6 Hz, 1H), 3.01 (tt, /= 10.0, 5.3 Hz, 1H), 1.64 (ddd, J=13.3, 9.9, 5.0 Hz, 1H), 1.55 - 1.41 (m,
2H), 0.88 (d, J= 3.7 Hz, 3H), 0.87 (d, /= 3.8 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 5 167.4,142.9, 134.8,131.3,128.8, 128.5, 127.9, 126.9, 126.8,
46.0, 43.6,42.9,25.4,23.5,21.9.

HRMS (APCI): calculated for CioH24NO™ ([M+H]"): 282.1852, found 282.1852.

IR (ATM cm™): 3320 (br), 3028, 2955, 2927, 1636, 1540, 1490, 1307, 1293, 699.
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o}
kP b #Pr
o

major (branched) minor (linear)
N-(3-methyl-2-phenylbutyl)benzamide (6b) was prepared according to General Procedure C
from 6a and phenyl iodide. Yields were determined by '"H NMR versus ethylene carbonate as an
external standard (86% yield (2:1)).
"H NMR run 1: 86% yield (2.2:1)
"H NMR run 2: 86% yield (2.0:1)
Partial isolation of branched and linear products was done via preparative thin layer
chromatography (20% EtOAc/hexanes) to aid in characterization.

Branched Isomer:

'H NMR (600 MHz, CDCl3): 8 7.50 — 7.48 (m, 2H), 7.45 — 7.40 (m, 1H), 7.38 — 7.31 (m, 4H),
7.28 — 7.24 (m, 1H), 7.22 — 7.19 (m, 2H), 5.74 (br s, 1H), 4.18 (ddd, J = 13.4, 7.3, 4.8 Hz, 1H),
3.39(ddd, J=13.4,10.9, 4.0 Hz, 1H), 2.61 (ddd, J = 10.8, 8.4, 4.8 Hz, 1H), 1.96 (dhept, J = 8.4,
6.7 Hz, 1H), 1.09 (d, /= 6.6 Hz, 3H), 0.78 (d, /= 6.7 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3)*: § 167.43, 141.97, 134.90, 131.38, 128.84, 128.6%, 127.02,
126.81, 52.98, 43.07, 31.87, 21.04, 21.02.

*Two decimal places shown to distinguish between peaks at 6 21.04 and 21.02.

®Likely two carbons

HRMS (APCI): calculated for C1sHNO™ ([M+H]"): 268.1696, found 268.1697.

IR (ATM cm™): 3314 (br), 3083, 3062, 3028, 2959, 2928, 2872, 1636, 1542, 1307, 1293, 700.

Linear Isomer:

'H NMR (600 MHz, CDCL3): § 7.67 — 7.59 (m, 2H), 7.49 — 7.45 (m, 1H), 7.42 — 7.38 (m, 2H),
7.30—7.26 (m, 2H), 7.25—7.22 (m, 2H), 7.22 —7.17 (m, 1H), 5.83 (d, /=9.3 Hz, 1H), 4.32 (ddt,
J=93,7.7,59 Hz, 1H), 2.96 (dd, J= 14.1, 6.1 Hz, 1H), 2.84 (dd, /= 14.1, 7.8 Hz, 1H), 1.95 —
1.88 (m, 1H), 1.05 (d, J=6.8 Hz, 3H), 1.00 (d, J = 6.8 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.3, 138.4,135.3,131.4,129.4,128.7, 128.6, 126.8, 126.6,
55.6,38.1, 30.8, 19.9, 17.9.

HRMS (APCI): calculated for CisH22NO* ([M+H]"): 268.1696, found 268.1696.

IR (ATM cm™): 3301 (br), 3084, 3076, 3058, 3023, 3010, 2955, 2925, 1636, 1534, 1336, 1288,
1196, 698.

(0]
H Ph)LNH
Lir e
major (branched) minor (linear)
N-(2-cyclohexyl-2-phenylethyl)benzamide (7b) was prepared according to General Procedure C
from 7a and phenyl iodide. Yields were determined by '"H NMR versus ethylene carbonate as an
external standard (87% yield (4:1)).
Run 1: 85% yield (3.9:1)
Run 2: 89% yield (4.0:1)
Partial isolation of branched and linear products was done via preparative thin layer
chromatography (15% EtOAc/hexanes) to aid in characterization.
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Branched Isomer:

'H NMR (600 MHz, CDCl3): 8 7.50 — 7.47 (m, 2H), 7.44 — 7.39 (m, 1H), 7.36 — 7.31 (m, 4H),
7.29 —7.23 (m, 1H), 7.21 — 7.18 (m, 2H), 5.73 (s, 1H), 4.20 (ddd, J = 13.3, 7.3, 4.8 Hz, 1H), 3.37
(ddd, J=13.3,10.9, 3.9 Hz, 1H), 2.66 (ddd, J=10.9, 8.4, 4.8 Hz, 1H), 2.04 — 1.99 (m, 1H), 1.81
— 1.75 (m, 1H), 1.64 — 1.59 (m, 3H), 1.48 — 1.41 (m, 1H), 1.33 — 1.03 (m, 4H)?, 0.90 — 0.79 (m,
1H)~

aCyclohexyl peaks exhibit overlap with the linear isomer in a sample with a B:L ratio of 10:1.
BC{'H} NMR (151 MHz, CDCl)*: 5 167.27, 141.87, 134.80, 131.22, 128.70, 128.53, 128.47,
126.83, 126.68, 51.82,42.59, 41.39, 31.18, 31.13, 26.43, 26.35, 26.32.

*Two decimal places shown to distinguish between peaks at 6 26.35 and 26.32.

HRMS (APCI): calculated for C21H26NO™ ([M+H]"): 308.2009, found 308.2010.

IR (ATM cm™): 3310 (br), 3082, 3060, 3027, 2922, 2850, 1635, 1540, 1489, 1305, 1293, 700.

Linear Isomer:

'H NMR (600 MHz, CDCl3): § 7.67 — 7.62 (m, 2H), 7.51 — 7.46 (m, 1H), 7.46 — 7.39 (m, 2H),
7.32 -7.29 (m, 2H), 7.26 — 7.20 (m, 3H), 5.84 (d, /=9.4 Hz, 1H), 4.34 (ddt, /J=9.4, 7.8, 6.0 Hz,
1H), 3.02 (dd, J = 14.1, 5.8 Hz, 1H), 2.86 (dd, J = 14.1, 7.8 Hz, 1H), 1.96 — 1.83 (m, 2H), 1.83 —
1.75 (m, 2H), 1.70 (d, J=11.9 Hz, 1H), 1.37 — 1.02 (m, 6H)".

aCyclohexyl peaks exhibit overlap with the branched isomer in a sample with a B:L ratio of 1:15.
BC{IH} NMR (151 MHz, CDCl3)*: § 167.08, 138.35, 135.13, 131.23, 129.29, 128.54, 128.48,
126.71, 126.41, 54.85, 40.77, 37.70, 30.22, 28.50, 26.41, 26.15°.

*Two decimal places shown to distinguish between peaks at & 128.54 and 128.48.

®Likely two carbons.

HRMS (APCI): calculated for C21H26NO™ ([M+H]"): 308.2009, found 308.2008.

IR (ATM cm™): 3291 (br), 3062, 3028, 2915, 1849, 1634, 1543, 699.

(0]

e
t-Bu

N-(3,3-dimethyl-1-phenylbutan-2-yl)benzamide (8b) was prepared according to General
Procedure C from 8a and phenyl iodide. Yields were determined by 'H NMR versus ethylene
carbonate as an external standard (12% yield (<1:20)).

"H NMR run 1: 15% yield (<1:20)

"H NMR run 2: 9% yield (<1:20)

Isolation was done via preparative thin layer chromatography (100% DCM) to aid in
characterization. The product was isolated with high selectivity for the linear isomer (<1:20); as
such, only linear characterization data is provided.

TH NMR (500 MHz, CDCls):  7.48 (d, J= 8.0 Hz, 2H), 7.45 — 7.39 (m, 1H), 7.34 (t,J= 7.6 Hz,
2H), 7.24 — 7.20 (m, 4H), 7.17 = 7.10 (m, 1H), 5.68 (d, /= 9.9 Hz, 1H), 4.36 (td, /= 10.8, 3.5 Hz,
1H), 3.18 (dd, /= 14.3, 3.6 Hz, 1H), 2.50 (dd, J = 14.4, 11.4 Hz, 1H), 1.06 (s, 9H).

BC{'H} NMR (126 MHz, CDCl3)*: 5 167.64, 139.06, 135.62, 131.17, 128.99, 128.61, 128.55,
126.71, 126.42, 58.41, 36.80, 35.48, 26.75.

*Two decimal places shown to distinguish between peaks at & 128.61 and 128.55.

HRMS (ESI-TOF): calculated for Ci9H24NO* ([M+H]"): 282.1852, found 282.1852.

IR (ATM cm™): 3306 (br), 3060, 3032, 2966, 2865, 1634, 1578, 1492, 1368, 1107, 741, 694.

S35



o
BnO. H Ph Ph)l\ tH
n e BnO
o}

major (branched) minor (linear)
N-(3-(benzyloxy)-2-phenylpropyl)benzamide (9b) was prepared according to General
Procedure C from 9a and phenyl iodide. The product was isolated by flash chromatography (15%
acetone/hexanes) to produce a yellow oil (78% yield (2:1)). The product was isolated and
characterized as a mixture of isomers.
Run 1: 76% yield (2.0:1)
Run 2: 80% yield (2.1:1)

Branched Isomer:

TH NMR (500 MHz, CDCl3): § 7.59 — 7.54 (m, 2H), 7.51 — 7.21 (m, 13H), 7.07 (br s, 1H), 4.72
—4.41 (m, 2H), 3.92 (dt,J=13.4, 6.1 Hz, 1H), 3.87 — 3.83 (m, 2H), 3.79 (ddd, /= 13.3, 8.5, 4.4
Hz, 1H), 3.30 (tt, J= 7.9, 5.7 Hz, 1H).

BC{'H} NMR (126 MHz, CDCl3): 6 167.1, 140.0, 137.8, 134.5, 131.2, 128.8, 128.6, 128.4, 128.0,
127.9,127.8, 127.2, 126.8, 74.9, 73.7, 45.2, 44.3.

Linear Isomer:

THNMR (500 MHz, CDCl3): 6 7.76 — 7.72 (m, 2H), 7.51 — 7.21 (m, 13H), 6.70 — 6.57 (br s, 1H),
4.61 —4.51 (m, 3H), 3.52 (d, /= 3.7 Hz, 2H), 3.07 (dd, /= 13.4, 6.1 Hz, 1H), 3.01 (dd, /=13 .4,
8.4 Hz, 1H).

BC{'H} NMR (126 MHz, CDClL3)*: § 166.94, 138.03, 137.98, 134.66, 131.42, 129.46, 128.54,
128.51, 128.51, 127.91, 127.88, 126.95, 126.49, 73.29, 69.65, 50.79, 37.49.

*Two decimal places shown to distinguish between peaks at & 138.03 and 137.98.

Mixture of Isomers:

HRMS (APCI): calculated for C23H24NO>" ([M+H]"): 346.1802, found 346.1802.

IR (ATM cm™): 3314 (br), 3062, 3028, 2923, 2857, 1636, 1577, 1528, 1487, 1453, 1289, 1088,
1073, 1027, 908, 730, 6943.

major (branched) minor (linear)
N-(4-(methylthio)-2-phenylbutyl)benzamide (10b) was prepared according to General
Procedure C from 10a and phenyl iodide. The product was isolated by flash chromatography (15%
acetone/hexanes) to produce a yellow oil (54% yield (11:1)). The product was isolated and
characterized as a mixture of isomers.
Run 1: 54% yield (10.0:1)
Run 2: 54% yield (12.5:1)
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Branched Isomer:

'H NMR (500 MHz, CDCL3): § 7.61 — 7.55 (m, 2H), 7.46 — 7.41 (m, 1H), 7.37 — 7.31 (m, 4H),
7.28 —7.19 (m, 3H), 6.14 (br s, 1H), 3.94 — 3.84 (m, 1H), 3.41 (ddd, J = 13.5, 9.0, 4.8 Hz, 1H),
3.06 (tt, /J=9.8, 5.4 Hz, 1H), 2.43 —2.29 (m, 2H), 2.11 — 1.97 (m, 4H), 1.98 — 1.79 (m, 1H).
BC{'H} NMR (126 MHz, CDCl3) § 167.5, 141.7,134.6, 131.5, 129.0, 128.6, 127.9, 127.2, 126.8,
45.3,44.8,33.0,31.9, 15.5.

Linear Isomer:

Due to trace impurity, we did not obtain full characterization of the linear isomer. Below are listed
the diagnostic peaks observed used to determine B:L ratio.

TH NMR (500 MHz, CDCl3): 6 2.96 (dd, J = 13.6, 6.1 Hz, 1H), 2.90 (dd, J= 13.2, 6.5 Hz, 1H).

Mixture of Isomers:

HRMS (APCI): calculated for CisH22NOS* ([M+H]"): 300.1417, found 300.1421.

IR (ATM cm™): 3314 (br), 3062, 3028, 2923, 2857, 1636, 1577, 1528, 1487, 1453, 1289, 1088,
1073, 1027, 908, 730, 6943.

f’h Ph
E>—-NHBZ E&—NHBZ
(+) (+)
major (trans) minor (cis)
N-2-phenylcyclopentyl)benzamide (11b) was prepared according to General Procedure C from
11a and phenyl iodide. Yields were determined by 'H NMR versus trimethoxy benzene as an
external standard (60% yield (7:1)).
"H NMR run 1: 57% yield (7.1:1)
"H NMR run 2: 63% yield (5.9:1)
Isolation of the trans isomer was achieved by flash chromatography (15% EtOAc/hexanes)
followed by recrystallization from hot EtOAc/hexanes. Spectral data for the trans isomer are in
agreement with literature values.! Cis isomer yield based on literature characterization data from
the same paper.
Trans Isomer:
TH NMR (600 MHz, CDCl3): § 7.69 — 7.64 (m, 2H), 7.48 — 7.43 (m, 1H), 7.38 (t,J = 7.6 Hz, 2H),
7.32 —7.28 (m, 4H), 7.23 — 7.18 (m, 1H), 6.06 (br s, 1H), 4.50 (dq, J = 9.6, 7.8 Hz, 1H), 2.99 (td,
J=9.9, 8.0 Hz, 1H), 2.45 (dtd, J = 13.3, 7.9, 5.4 Hz, 1H), 2.27 — 2.17 (m, 1H), 1.93 — 1.86 (m,
2H), 1.83 - 1.76 (m, 1H), 1.70 — 1.54 (m, 1H).
BC{'H} NMR (151 MHz, CDCl3): 6 167.5,142.4,134.9,131.4, 128.8, 128.6, 127.4,127.0, 126.8,
57.6,52.3,33.2,32.9,22.5.
HRMS (ESI-TOF): calculated for CisH20NO* ([M+H]"): 266.1539, found 266.1538.
IR (ATM cm™): 3282 (br), 3062, 3028, 2958, 2872, 1632, 1578, 1540, 1491, 1317, 697.

Ph Ph
ONHBZ ('),NHBZ
(+) (+)

major Etrans) minor (cis)
N-(2-phenylcyclohexyl)benzamide (12b) was prepared according to General Procedure C from
12a and phenyl iodide. Yields were determined by 1H NMR versus trimethoxy benzene as an
external standard (29% yield (5:1)).
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"H NMR run 1: 26% yield (4.6:1)

"H NMR run 2: 32% yield (5.2:1)

Isolation of the trans isomer was achieved by flash chromatography (10% EtOAc, 10% NEts, 80%
hexanes). Under these column conditions the cis isomer coeluted with a side product of the reaction
and the trans isomer could be collected cleanly. Partial isolation of the cis product was done via
preparative thin layer chromatography (40% EtO/hexanes) to aid in characterization (collecting
the top portion of the band to obtain cis isomer cleanly).

Trans Isomer:

'H NMR (500 MHz, CDCL3): § 7.44 — 7.35 (m, 3H), 7.33 — 7.22 (m, 6H), 7.20 — 7.13 (m, 1H),
5.70 (d,J=8.3 Hz, 1H),4.23 (tdd,J=11.4,8.1,3.9 Hz, 1H), 2.54 (td, J=11.6, 3.6 Hz, 1H), 2.41
—2.34 (m, 1H), 2.02 — 1.95 (m, 1H), 1.91 — 1.80 (m, 2H), 1.69 — 1.20 (m, 4H)?.

20verlaps with H>O.

BC{'H} NMR (151 MHz, CDCl3): 6 167.1, 143.6, 135.3,131.2, 128.8, 128.5,127.5, 126.8, 126.8,
53.1,51.1, 35.6,34.2,26.4, 25.5.

HRMS (ESI-TOF): calculated for C19H22NO* ([M+H]"): 280.1696, found 280.1695.

IR (ATM cm): 3295 (br), 3090, 3080, 3062, 3030, 2928, 2853, 1632, 1603, 1578, 1543, 1492,
1447, 1340, 1329, 755, 697, 669.

Cis Isomer:

'H NMR (500 MHz, CDCl3): § 7.55 — 7.49 (m, 2H), 7.47 — 7.40 (m, 1H), 7.39 — 7.32 (m, 2H),
7.32 -7.24 (m, 4H), 7.24 — 7.15 (m, 1H), 6.05 (d, /= 7.9 Hz, 1H), 4.57 (dq, /= 7.7, 3.8 Hz, 1H),
3.08 (dt, J=12.3,3.9 Hz, 1H), 2.22 — 2.15 (m, 1H), 2.03 — 1.89 (m, 2H), 1.86 — 1.23 (m, SH)".
20verlaps with H>O and grease

BC{IH} NMR (126 MHz, CDCl3): 6 167.00, 142.82, 135.32, 131.13, 128.49, 128.48, 127.31,
126.66, 126.60, 50.23, 44.74, 30.80, 26.00, 25.50, 20.96.

*Two decimal places shown to distinguish between peaks at & 128.49 and 128.48.

HRMS (ESI-TOF): calculated for Ci9H2NO* ([M+H]"): 280.1696, found 280.1696.

Ph " Me O
M e)\, N NH
O Me Me )\/ Ph
major (branched) minor (linear)

2-methyl-/V-(2-phenylpropyl)benzamide (13b) was prepared according to General Procedure C
from 13a and phenyl iodide. The product was isolated by flash chromatography (15%
EtOAc/hexanes) to produce a yellow solid (58% yield (8:1)). The product was isolated and
characterized as a mixture of isomers.

Run 1: 57% yield (9.1:1)

Run 2: 58% yield (7.7:1)

Branched Isomer:

'H NMR (600 MHz, CDCI3): 6 7.36 — 7.32 (m, 2H), 7.29 — 7.19 (m, 4H), 7.18 — 7.15 (m, 2H),
7.14 —7.10 (m, 1H), 5.74 (br s, 1H), 3.78 (dt, /= 13.5, 6.4 Hz, 1H), 3.45 (ddd, J=13.4,9.0, 5.3
Hz, 1H), 3.08 (dp, J=9.2, 6.9 Hz, 1H), 2.33 (s, 3H), 1.34 (d, J= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 5 170.1, 144.1, 136.7, 136.0, 131.0, 129.8, 128.8, 127.3, 126.9,
126.7,125.7, 46.4, 40.0, 19.7, 19.7.
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Linear Isomer:

TH NMR (600 MHz, CDCI3): § 7.38 — 7.10 (m, 9H), 5.74 (br s, 1H), 4.52 — 4.42 (m, 1H), 2.90
(dd, J=13.6, 6.6 Hz, 1H), 2.85 (dd, J=13.7, 6.9 Hz, 1H), 2.33 (s, 3H), 1.24 (d, J= 6.8 Hz, 3H).
BC{'H} NMR (151 MHz, CDCI3): § 169.48, 138.06, 136.86, 135.96, 130.93, 129.71, 129.50,
128.50, 127.31, 126.59, 126.58, 46.46, 42.63, 20.41, 19.63.

*Two decimal places shown to distinguish between peaks at & 126.59 and 126.58.

Mixture of Isomers:
HRMS (APCI): calculated for Ci7H20NO™ ([M+H]"): 254.1539, found 254.1538.
IR (ATM ecm™): 3268 (br), 3027, 2965, 2926, 2872, 1636, 1535, 1453, 1306, 760, 741, 699.

o}
o CFs
Me)\/ " ﬁ I Ph
(e] F3C Me

major (branched) minor (linear)

N-(2-phenylpropyl)-4-(trifluoromethyl)benzamide (14b) was prepared according to General
Procedure C from 14a and phenyl iodide. The product was isolated by flash chromatography (15%
EtOAc/hexanes) to produce a white solid (48% yield (20:1)). The product was isolated and
characterized as a mixture of isomers. While minor amounts of linear isomer are observed by 'H
NMR, due to the high selectivity of the reaction, only branched isomer characterization data is
provided.

Run 1: 52% yield (20:1)

Run 2: 44% yield (20:1)

Branched Isomer:

TH NMR (600 MHz, CDCI13): 5 7.70 (d, J = 8.1 Hz, 2H), 7.62 (d, J = 8.1 Hz, 2H), 7.38 — 7.32
(m, 2H), 7.28 — 7.23 (m, 3H), 6.17 (br s, 1H), 3.83 (dt, /= 13.4, 6.3 Hz, 1H), 3.42 (ddd, J = 13.6,
8.9, 5.0 Hz, 1H), 3.09 (dp, J=9.1, 6.9 Hz, 1H), 1.35 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCL): § 166.3, 143.9, 138.1, 133.2 (q, J = 32.7 Hz), 129.0, 127.4,
127.3,127.1,125.7 (q, J = 3.8 Hz), 123.8 (q, J = 272.6 Hz), 46.8, 39.8, 19.4.

'F NMR (565 MHz, CDCl): § -62.97 (s).

HRMS (APCI): calculated for Ci7H7F3NO* ([M+H]"): 308.1257, found 308.1257.

IR (ATM em™): 3322 (br), 3028, 2965, 2932, 1642, 1546, 1327, 1165, 1126, 1069, 700.

(0]
Ph 9y OMe
Me)\/N /©)\NH N
0 MeO Me

major (branched) minor (linear)
4-methoxy-N-(2-phenylpropyl)benzamide (15b) was prepared according to General Procedure
C from 15a and phenyl iodide. The product was isolated by flash chromatography (10% to 15%
acetone/hexanes) to produce a white solid (78% yield (10:1)). The product was isolated and
characterized as a mixture of isomers.
Run 1: 74% yield (9:1)
Run 2: 81% yield (10:1)
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Branched Isomer:

TH NMR (600 MHz, CDCl):  7.61 (d, J = 8.7 Hz, 2H), 7.36 — 7.29 (m, 2H), 7.25 — 7.19 (m,
3H), 6.84 (d, J = 8.8 Hz, 2H), 6.23 (br s, 1H), 3.83 — 3.73 (m, 4H), 3.39 (ddd, J=13.4, 8.5, 5.0
Hz, 1H), 3.11 —3.01 (m, 1H), 1.31 (d, /= 7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 6 167.0, 162.1, 144.3,128.7, 128.6, 127.3,127.0, 126.8, 113.7,
55.4,46.6, 39.8, 19.3.

Linear Isomer:

THNMR (600 MHz, CDCl5): 6 7.69 (d, J = 8.8 Hz, 2H), 7.37 — 7.18 (m, 5H), 6.84 (d, J = 8.8 Hz,
2H), 6.23 (br s, 1H), 4.48 — 4.41 (m, 1H), 3.83 — 3.73 (m, 3H)?, 2.95 (dd, J = 13.5, 5.6 Hz, 1H),
2.81(dd,J=13.4,7.2 Hz, 1H), 1.20 (d, /= 6.6 Hz, 3H).

aNot resolved from branched isomer.

BC{'H} NMR (151 MHz, CDCl3): § 166.4, 162.0, 138.1, 129.6, 128.7,128.4,127.2,126.5, 113.6,
55.4,46.5,42.5, 20.0.

Mixture of Isomers:

HRMS (APCI): calculated for Ci7H20NO™ ([M+H]"): 270.1489, found 270.1489.

IR (ATM cm): 3313 (br), 3059, 3028, 3001, 2961, 2928, 2871, 2838, 1631, 1606, 1545, 1504,
1253, 1178, 1032, 844, 763, 701.

G
F (6]
NH N
F Br MQ
Hm:©/ Br Me
N
Me
(o]

major (branched) minor (linear)
16b was prepared according to a modified General Procedure C from 16a and 1-(4-
iodobenzyl)pyrrolidine (synthesized according to reference 14 and distilled at 100 °C under full
vacuum before use; at the time this manuscript was prepared, 1-(4-iodobenzyl)pyrrolidine was
commercially available).

The following stock solutions were prepared in 1-dram vials:

Stock Solution 1: Cp*TiClz (23.16 mg, 0.080 mmol, 20 mol%) and 889 pL of THF.

Stock Solution 2: NiBrediglyme (7.05 mg, 0.020 mmol, 5 mol%), dtbbpy (8.05 mg, 0.030 mmol,
7.5 mol%), and 889 puL of THF. This vial was equipped with a Teflon stir bar, capped with a
septum cap, and allowed to stir for 15 minutes forming a green suspension.

Stock Solution 3: Zn (78.46 mg, 1.20 mmol, 3.0 equiv) and 889 uL of THF. A suspension of Zn
in THF was generated by pipetting up and down a few times before transferring to the reaction.

To a 2-dram vial equipped with a Teflon stir bar was added pyridinesHBr (64.00 mg, 0.40 mmol,
1.0 equiv), aziridine (103.24 mg, 0.40 mmol, 1.0 equiv), and Arl (114.86 mg, 0.40 mmol, 1.0
equiv). 889 uL of stock solution 1 was added. The reaction was allowed to stir for 15 minutes at
which point stock solution 2 (889 uL), and stock solution 3 (889 uL) were sequentially added. The
reaction vial was capped with a septum cap, wrapped with electrical tape, and brought outside the
glovebox. The reactions were set to stir (1200 rpm) at room temperature for 3 hours. After 3 hours
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the reactions were opened to air. EtOAc (~2 mL) was added to the vial and then the solution was
passed through a celite plug with EtOAc to remove any solids. The eluate was concentrated and
purified by flash chromatography (5% EtOAc/hexanes + 15% NEt3) to produce a slightly pink
solid (46% yield (10:1)). The product was isolated and characterized as a mixture of isomers.
Spectral data are in agreement with literature values.!®

Run 1: 47% yield (9.1:1)

Run 2: 45% yield (10.0:1)

Branched Isomer:

'H NMR (600 MHz, CDCl3): § 7.96 — 7.85 (m, 1H), 7.37 — 7.34 (m, 1H), 7.30 — 7.27 (m, 2H),
7.23 —7.19 (m, 1H), 7.19 — 7.16 (m, 2H), 6.57 — 6.47 (m, 1H), 3.78 (dtd, J = 12.8, 6.4, 1.7 Hz,
1H), 3.58 (s, 2H), 3.45 (dddd, J=13.3, 8.5, 4.8, 1.2 Hz, 1H), 3.04 (dp, J = 8.6, 6.9 Hz, 1H), 2.57
—2.40 (m, 4H), 1.86 — 1.68 (m, 4H), 1.32 (d, J=7.0 Hz, 3H).

BC{'H} NMR (151 MHz, CDClL): = § 162.4 (d, J = 3.3 Hz), 160.1 (d, J = 251.7 Hz), 142.4,
138.0, 133.2 (d, J=2.9 Hz), 129.4, 128.3 (d, /= 3.3 Hz), 127.1, 126.2 (d, /= 10.3 Hz), 120.3 (d,
J=11.8 Hz), 119.6 (d, J=28.2 Hz), 60.4, 54.2, 47.0, 39.3, 23.5, 19.3.

F NMR (565 MHz, CDCl3): 6 -111.6 (q, J = 10.9 Hz).

Linear Isomer:

'H NMR (600 MHz, CDCl3): 8 7.93 — 7.88 (m, 1H), 7.38 — 7.33 (m, 1H), 7.30 — 7.19 (m, 3H),
7.16 —7.13 (m, 2H), 6.55 — 6.48 (m, 1H), 4.49 —4.38 (m, 1H), 3.57 (s, 2H), 2.91 (dd, /= 13.5,5.9
Hz, 1H), 2.79 (dd, J=13.6, 7.1 Hz, 1H), 2.57 — 2.40 (m, 4H), 1.86 — 1.68 (m, 4H), 1.21 (d, J=6.7
Hz, 3H).

BC{'H} NMR (151 MHz, CDCl3): 5 161.6 (d, J= 3.4 Hz), 160.1 (d, J=251.4 Hz), 137.7, 136.3,
133.3 - 133.2 (m)?, 129.4, 129.1, 128.4 — 128.3 (m)®, 126.2 (d, J = 10.3 Hz), 120.5 (d, J=11.9
Hz), 119.6 (d, J=28.2 Hz), 60.5, 54.2¢, 47.1, 42.1, 23.5, 20.0.

abQverlap with branched isomer precluded full resolution of multiplet.

°Not observed in *C{'H} NMR, assumed overlap with branched isomer.

F NMR (565 MHz, CDCl3): 6 -111.3 (q, /= 10.9 Hz).

Mixture of Isomers:

HRMS (ESI-TOF): calculated for C21Hzs”BrFN,O* ([M+H]"): 419.1129, found 419.1126.

IR (ATM cm™): 3449 (br shoulder), 3385 (br), 2964, 2930, 2872, 2787, 1654, 1603, 1535, 1477,
1401, 1299, 1205, 1154, 1128, 1113, 877, 766.

Unsuccessful Aziridines:
Me

NBz Me NBz XTBZ
Me” L= -Pr Me)Q Me

Me
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6. Construction of Aryl Iodide Chemical Space

6.1. Commercial Aryl Iodide Search
The search was performed on Reaxys® on Aug 24, 2022.

Initial Search:
The search was initiated under “Query builder” in Reaxys® on the following structure (where
Ary=Aryl using the prebuilt functionality under “Reaxys Group Generics”).
Io Ay

The following filters were also applied on this page:

e Molecular Weight <= 500 (Identification—> Molecular Weight)

e Number of Fragments = 1 (Identification=> Number of Fragments)
The search was performed in the “Commercial Substances” database (Search in Substances >>
Change database from Reaxys® to Commercial Substances) to give 392,214 aryl iodides.

Subsequent Filters:
From the initial set of aryl iodides the following filters were applied:
e Availability: Limit to “PubChem”
e Availability: Limit to “Reaxys”
e Price: Filter by Value <= 500
e Stock Availability: Limit to “In Stock”
This narrowed our initial search space to 4,284 aryl iodides.

Functional Group Filters:
We limited our search space to mono-substituted aryl iodides. This was done by using the “By
Structure” filter in the lefthand column and excluding following structures: (GH=Any group or H)

GHﬁI GHjiI;iGH GH]@GH

GH GH GH | GH GH
GH GH |

This gave us a final aryl iodide search space of 4,116 aryl iodides.

6.2. Descriptor Generation

In order to compare aryl iodides in chemical space we first needed to generate descriptors for each
aryl iodide. While many types of descriptors exist, we wanted descriptors that would distinguish
aryl iodides based on their chemical reactivity. Thus, we turned to density functional theory (DFT)
descriptors to capture electronic and local steric features as these features would most likely
distinguish aryl iodide reactivity.

Global and common core atomic DFT descriptors were generated for the minimum energy
conformer for the 4,116 aryl iodides using Auto-QChem. Calculations were performed using the
APFD!¢ functional with the 6-31G** basis set!’2! for light atoms and LanL2DZ basis set?>>* for
heavy atoms. All calculations for these descriptors were performed using the PCM solvation
model? for acetonitrile. From the initial list of descriptors, we hand selected the following features
based on chemical intuition.
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Global descriptors

‘ homo_energy ‘ lumo_energy

Atomic descriptors

Common Core
“l

'C\pso
'Corlhofavg
*Umeta_avg

'Cpara

APT charge

ES root Mulliken charge

ES root NPA Rydberg

ES root NPA charge

ES root NPA core

ES root NPA total

ES root NPA valence

Mulliken charge

NMR _anisotropy

NMR_shift

NPA_ Rydberg

NPA_charge

NPA core

NPA _total

NPA _valence

VBur

Before we could use the descriptors in clustering, we standardized the descriptors using
sklearn.preprocessing.scale (StandardScaler). We then removed any zero-variance features
(descriptors that do not change across the data set) and highly correlated (>95%) features (this
avoids “double counting” or “overweighting” of a single feature).

Table S5. Aryl iodide features used in clustering. Features highlighted in light grey do not vary
across the dataset. Features highlighted in dark grey correlate with at least one non-highlighted
feature above 95%. Features that are not highlighted are ones used for dimensionality reduction

and clustering.

Global
homo_energy lumo_energy
|
APT charge ES root Mulliken charge | ES root NPA Rydberg | ES root NPA charge
ES root NPA core ES root NPA total ES root NPA valence Mulliken charge
NMR _anisotropy NMR_shift NPA Rydberg NPA charge
NPA core NPA total NPA valence VBur
C _ipso
APT charge ES root Mulliken charge | ES root NPA Rydberg | ES root NPA charge
ES root NPA core ES root NPA total ES root NPA valence Mulliken charge
NMR _anisotropy NMR_ shift NPA_ Rydberg NPA charge
NPA core NPA total NPA valence VBur
C_ortho_avg
APT charge ES root Mulliken charge | ES root NPA Rydberg | ES root NPA charge

ES root NPA core

ES root NPA total

ES root NPA valence

Mulliken charge

NMR _anisotropy

NMR_shift

NPA_ Rydberg

NPA_charge

NPA core

NPA total

NPA valence

VBur
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C_meta_avg
APT charge

ES root NPA core

NMR _anisotropy

ES root Mulliken_ charge

\

ES root NPA Rydberg | ES root NPA charge

C_para_avg
APT charge
ES root NPA core ‘

NMR _anisotropy NMR_ shift

ES root Mulliken charge | ES root NPA Rydberg | ES root NPA charge

6.3. Dimensionality Reduction

The next step of the workflow involves applying a dimensionality reduction technique. Principal
Components Analysis (PCA) and Uniform Manifold Approximation and Projection (UMAP). For
both algorithms, we tested several benchmark levels of compression from the original 45
dimensions to 20, 10, 5, 3, and 2 dimensions.

PC projection UMAP projection

b

e
15 A ...‘ 15 *

i ¢!
4 10 4 4
of g "‘*.,:, R

(N

.
4

0] ‘® ) $ 4 N

—~15 - .

-5 0 5 10 -10 -5 0 5 10 15 20
PC1 UMAP1

Figure S1. Two-dimensional imbedding of PCA and UMAP clustering methods

The quality of clustering was then tested by the silhouette value, a common clustering metric. For
each sample (aryl iodide) i € C;(data point i in cluster C;) we compute two values:

Average distance of an aryl iodide to the other aryl iodides within its same cluster:
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. 1 .
a(l) = |Cl|_1 Z]ECl,l¢jd(l']) SEq'l
Average distance of an aryl iodide to other clusters:
. .1 .
b() = min—¥jec, A, J) SEq.2

kl

The silhouette value is then defined by:

. b()—a(i)
S(l) - max {a(i),b(i) SEq'3
This value can hypothetically span the range of —1 < s(i) < 1. Larger values mean that aryl
iodides within the same cluster match the other aryl iodides within the same cluster while differing
from those in other clusters. We computed silhouette scores for 5-45 clusters (aiming to have a

high silhouette score).
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Figure S2. Average silhouette score as a function of number of clusters (5-45) for both UMAP
(top) and PCA (bottom) clustering methods.

We found that overall UMAP provided higher silhouette scores, beginning low but then quickly
rising until they begin to taper off around 15-20 clusters. For our substrate scope selection, we
chose to proceed with UMAP clustering, at 10 dimensions and 16 clusters. A full list of aryl iodides
sorted by cluster is included in section 12.

UMAP, like other non-linear dimensionality reduction techniques, involves the transformation of
high-dimensional data into a lower-dimensional Euclidean space. This transformation requires
warping the high-dimensional shape, which means that distances in the lower-dimensional space
may not carry the same intuitive physical meaning as in linear reduction techniques, such as
PCA.
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Figure S3. Clusters generated in 10-dimensions plotted on 2-dimension UMAP space.

6.4. Functional Group Filter

With initial clusters in hand, we next removed functional groups we envisioned would be
incompatible with the method. These functional groups include those that gave either <15% yield
or <15% additive recovery in the robustness screen. In addition, we also removed acid halides,
sulfonyl halides, tertiary alkyl bromides, and anything with more than one iodide. We found that
even without these aryl iodides we still had a good representation of Arl chemical space.

Figure S4. Functional groups that are not tolerated in the reaction as determined by Glorius
additive screen.
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Figure S6. Chemical space following functional group filter.

6.5. Aryl Iodide Scope Selection

One aryl iodide from each cluster was hand selected for analysis in the substrate scope (Figure
4B). In selecting aryl iodides, we considered similarity to other aryl iodides in the cluster, distance
to the centroid of the cluster (see section 6.6), vendor availability, and cost. Figure S7 shows an
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overlay of the observed reaction yields on the plot and Figure S8 shows an overlay of the predicted
reaction yields on the plot. While cluster identity appears to be correlated with reactivity, we would
recommend that a user apply the prediction model to assess the performance of an untested
substrate rather than using the cluster identity of the unseen substrate.
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Figure S7. Heat map plot of observed yields across aryl iodide scope.
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Figure S8. Heat map plot of predicted yields across all aryl iodides. Yields that are predicted to
be less than 0% yield are set to 0% yield.
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6.6. Center 50 Aryl Iodides in Each Cluster

For each cluster we computed the centroid position based on 10 UMAP features from the full aryl
iodide space. We then applied the functional group filter and sorted the remaining aryl iodides in
order of distance to the centroid. Below the center 50 from each cluster are displayed. In cases
where a cluster has fewer than fifty aryl iodides, all aryl iodides are displayed.

Cluster A :

TR AL R =
oo ol QL 4
NS Gl s RV SR
R S Gl
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Br Br

72 Uo SRS SN ¢ V'

Ay Y QA 9o O

In this cluster we opted to select an aryl iodide that represented the substrates without a single
ortho substituent as overall our substrate scope had several substrates with ortho substitution.

Cluster B:

\O
\”D\ O I :1 Q—( ﬁ\\ Q_(O
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Many of the amides we tested were not soluble under reaction conditions. Thus, the selected aryl
iodide does not contain the amide functionality.

Br
>< NH,
O
! Br
Br Br Cl
NH,
\O @ \O/Q
H
| | |
Cl

D P BN
S e s e L ve
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Cluster G:
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While this cluster has a spread of aryl iodides with and without a single ortho substituent, we found
the ortho boronic acid pinacol ester substituent a particularly interesting stretch of our method as
it contains a bulky ortho substituent that could be used for further diversification.

Cluster H:
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Although not featured prominently in the central region, this cluster comprised several aryl iodides
characterized by 2,6-dihalide substitution reaction. While selecting our scope we sought to explore

how the electronic properties at this location would influence reactivity. However, we ultimately
found that di-ortho substituted aryl iodides were unreactive.
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6.7. 2D-Feature Plots

In a retrospective analysis, we sought to explore how well our substrate scope covered steric and
electronic feature space (Figure S9). This analysis revealed that we had excluded electron-deficient
and -neutral aryl iodides with a single small ortho substituent from our scope. Initially, we
overlooked this gap in the chemical space due to the presence of multiple mono-ortho substituted
electron-deficient aryl iodides (O, G, K). However, the size of these ortho substituents prevented
them from being included in this particular region of chemical space.

4 ® no ortho substituents ® no ortho substituents
4
® mono-ortho substituted ® mono-ortho substituted
3| XF ® di-ortho substituted 3 ® di-ortho substituted
P * N
12 B -2
& *g )
o
= 1 2 g M %
2 *c c 1 * K
I [
w * L s | *uo L2
%1 %E 5% = X
* |
A: Gk p IID;A * P ** o
-199Y * B
1{J%p sz X K Lok ::-2 G
* H E * |
_2 -
-1 0 1 2 3 4 5 -1 0 1 2 3 4 5
%\V_Bur_| %V_Bur_|

Figure S9. Selected aryl iodides plotted onto a bivariate steric (%Vgur 1) and electronic (Enomo or
Muliken Charge I) feature space.

Therefore, when assessing the performance of our reactivity model (Figure 4B, 5) on unknown
aryl iodides, we chose L-2 to ensure coverage of this specific chemical space region. Gratifyingly,
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even though our reactivity model was not trained on this region of chemical space, it could still
predict the performance of aryl iodides from this region.

S76



7. Reaction Modeling

7.1. Aziridine B:L Selectivity Model
The aziridine B:L selectivity model was built using features from Auto-QChem. Specifically, the
Boltzmann average %Vgur cat 3.5 A from DFT optimized geometries was used.

Table S6. Values used in aziridine reaction modeling.

Aziridine %VBur ¢ B:L
1a 60 11
2a 64 9
3a 65 6
4a 66 2
6a 68 0
7a 68 9
8a 72 20
5a 67 4

7.2. Arl Yield Model

The Arl model was built using features from Auto-QChem. The model was based on the minimum
energy conformer of the respective aryl iodide. These features were preprocessed as part of the
construction of chemical space (see above). % Vpur 1is calculated at 3.5 A.

With only 14 points used to construct the model, we assessed its robustness using leave-one-out
cross-validation (LOOCYV), a k-fold cross-validation technique in which a single data point is
excluded from the dataset, and the model is trained on the remaining points. Subsequently, we
evaluated the model's performance by mean absolute error (MAE) values for both the training set
and the excluded data point. This process was iterated over the entire dataset, the MAE values
presented in Figure 4D represent the average of these values.

Table S7. Values used in Arl reaction modeling.

Arl %VBur 1 Enomo Observed % Yield Predicted % Yield
B -0.17 1.45 22 40
C -0.93 0.81 71 68
D -0.91 -0.93 87 80
E -0.98 -0.13 62 76
F -0.93 3.00 63 52
G 1.10 -0.67 25 16
H -0.88 -1.59 90 84
| -0.97 -0.44 84 78
J -0.89 -0.97 76 80
K 1.71 -1.03 5 0
L 1.71 0.25 0 -9
M 1.43 -1.14 0 10
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N 1.53 -1.00 0 6
P 0.16 1.18 28 32
A -0.93 -0.66 45 79
0] 1.28 -0.33 55 8

While not included in the model, we also evaluated two additional aryl iodides (Table S8) to assess
the utility of the model in predicting substrates with multiple substitutions with competing effects
on reactivity.

Table S8. Values used to compute yields of validation substrates.

Product %VBur 1 Enomo Observed % Yield Predicted % Yield
1-2 -0.89 1.35 71 63
L-2 0.37 -1.00 42 34

8. Mechanistic Experiments

1) TFA (9.0 equiv)
DCM (0.3 M)
/\/\/<'|\‘Tr 0°Ctort, 1hr /\/\/<|1qu
Z 2) BzClI (1.1 equiv) Z
NEt3 (2.0 equiv)

DCM (0.1 M) 24% yield
0 °C to rt, overnight

(2-(pent-4-en-1-yl)aziridin-1-yl)(phenyl)methanone (17a): To a round bottom flask was added
2-(pent-4-en-1-yl)tritylaziridine (1.9131 g, 4.8 mmol, 1.0 equiv)?*® and DCM (0.3 M, 16 mL). The
reaction was cooled to 0 °C and trifluoroacetic acid (4.9425 g, 3.34 mL, 43.4 mmol, 9.0 equiv)
was added dropwise. The reaction turned bright yellow and was stirred at room temperature for 1
hour. H>O (16 mL) was added and the reaction was stirred until the bright yellow color of the trityl
cation disappeared. NaHCO; was slowly added until bubbling ceased. The aqueous layer was
extracted with DCM (16 mL, 2x). The organic layers were combined and washed with saturated
NaHCO3, washed with brine, dried over MgSOs, and filtered.

The unprotected aziridine was taken forward as a mixture in DCM. NEt; (974.5 mg, 1.34 mL, 9.6
mmol, 2.0 equiv) was added to the reaction and the reaction was cooled to 0 °C. Benzoyl chloride
(744.8 mg, 0.62 mL, 5.3 mmol, 1.1 equiv) was added dropwise. The reaction was stirred at room
temperature overnight. The reaction mixture was then quenched with saturated NaHCOs. The
aqueous layer was extracted with DCM (2x). The organic layers were combined and washed with
brine, dried over MgSQOs, filtered, and concentrated. The resulting oil was purified by flash
chromatography (10% NEts/hexanes). Fractions containing product (determined by TLC, UV
light) were collected and concentrated to yield 17a as a slightly yellow oil (24% yield).

IH NMR (500 MHz, CDCls): § 8.09 — 7.97 (m, 2H), 7.55 (tt, J = 6.8, 1.4 Hz, 1H), 7.45 (dd, J =
8.3, 7.0 Hz, 2H), 5.80 (ddt, J = 16.9, 10.1, 6.6 Hz, 1H), 5.02 (dq, J = 17.1, 1.7 Hz, 1H), 4.97 (ddt,
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J=10.2,2.2, 1.3 Hz, 1H), 2.60 — 2.52 (m, 1H), 2.50 (d, J= 5.9 Hz, 1H), 2.20 (d, J= 3.6 Hz, 1H),
2.17 - 2.07 (m, 2H), 1.91 — 1.81 (m, 1H), 1.62 — 1.52 (m, 2H), 1.52 — 1.42 (m, 1H).

BC{'H} NMR (126 MHz, CDCl3): § 179.5, 138.4, 133.5, 132.8, 129.2, 128.5, 115.1, 38.4, 33 4,
31.8,31.7,25.9.

HRMS (ESI-TOF): calculated for C14H;sNO* ([M+H]"): 216.1383, found 216.1382.

IR (ATR ecm™): 3066, 2992, 2976, 2932, 2857, 1675, 1641, 1580, 1466, 1450, 1406, 1317, 1300,
1228, 1071, 1025, 993, 912, 723, 708, 689.

(o]
NBz standard conditions N /u\ Ph

I<
PRGN +  “ph

1.0 equiv 17b
30% yield

17a
I~ AN Ny PR . Fh
Z N N=(
(ON il Ox[TiV]

(Hexahydrocyclopenta|c]pyrrol-2(1H)-yl)(phenyl)methanone (17b) was observed in the cross-
coupling of 17a and phenyl iodide according to General Procedure C. 17b likely arises from radical
ring opening and sequential cyclizations. Yield was determined by GC-FID versus dodecane as an
external standard. Authentic product for characterization and GC-FID response factors was
purified by preparative thin layer chromatography (15% EtOAc/hexanes). Spectral data are in
agreement with reported literature values.?’

TH NMR (500 MHz, CDCl3): § 7.51 — 7.44 (m, 2H), 7.42 — 7.36 (m, 3H), 3.86 (dd, /= 12.7, 8.6
Hz, 1H), 3.64 —3.57 (m, 1H), 3.50 (dd, /= 13.0, 4.6 Hz, 1H), 3.19 (dd, J=11.8, 4.5 Hz, 1H), 2.82
—2.55 (m, 2H), 1.92 — 1.81 (m, 1H), 1.81 — 1.69 (m, 2H), 1.67 — 1.50 (m, 2H)?, 1.39 — 1.33 (m,
1H).

20verlaps with H>O.

BC{'H} NMR (126 MHz, CDCl3): 5 169.6, 137.3, 129.8, 128.4, 127.2, 55.4, 51.9, 43.9, 42.1,
32.5,31.9,25.8.

HRMS (ESI-TOF): calculated for Ci4H1sNO* ([M+H]"): 216.1383, found 216.1384.

IR (ATR cm™): 3058, 2946, 2865, 1629, 1577, 1446, 1420, 1245, 791, 721, 700, 663.

NEs @ Cp*TiCls (20 mol%) H NHBz
+ - +
RN NEtg+HBr, Zn R)\/NHBZ RJ\/H

1aor 6a (8.0 equiv) THE 1t, 2 hr 1c-B or 6¢-B 1c-L or 6¢-L

R=Me 59% yield (4:1)
R=i-Pr 73%yield (3:1)

The following manipulations were performed in a nitrogen filled glovebox.

In a 1-dram vial the following stock solution was prepared:

Stock Solution 1: Cp*TiClz (2.89 mg, 0.01 mmol, 20 mol%), Zn (9.81 mg, 0.15 mmol, 3.0 equiv)
and 333 pL of THF. This vial was equipped with a Teflon stir bar, capped with a septum cap, and
allowed to stir for 10 min. The solution turned from red to blue.

In a separate 1-dram vial equipped with a Teflon stir bar was added aziridine (1a or 6a) (0.05
mmol, 1.0 equiv), 1,4-cyclohexadiene (32.1 mg, 37.8 uL, 0.40 mmol, 8.0 equiv), and NEt;*HBr
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(18.2 mg, 0.10 mmol, 2.0 equiv). Stock solution 1 (333 pL) was then added and the solution rapidly
turned back to red. The reaction vial was capped with a septum cap, wrapped with electrical tape,
and brought outside the glovebox. The reaction vial was set to stir (700 rpm) for 2 hours. Yields
were determined by GC with dodecane as an external standard.

le-B and 1c-L: Authentic product was obtained by flash chromatography (15 to 40%
EtOAc/hexanes). Spectral data are in agreement with literature reports.?®

6c-B and 6¢-L: Authentic product was obtained by flash chromatography (15 to 20%

EtOAc/hexanes). Spectral data are in agreement with literature reports.?%-
NiBry+diglyme (5 mol%)

dtbbpy (7.5 mol%)
Cp*TiCls (20 mol%)

«NBz o NBz

ipr N * ph NEtg+HBr (2 equiv) ipr N + 6b
6a 1.0 equiv Zn (3 equiv) 6a
. THF (0.15 M) .
99% o . 90%
>99% ee 23°G, 20 min gonversion

6a was subjected to General Procedure C with phenyl iodide (reaction was run on 0.1 mmol scale).
The reaction was tracked by TLC and quenched after 20 minutes by passing through a plug of
silica gel with EtOAc. The reaction had gone to 90% conversion (determined by 'H NMR versus
ethylene carbonate as an external standard). Starting material was recovered by flash
chromatography (5% EtOAc/hexanes). % ee was determined by chiral SFC.

Chiral SFC traces (CHIRALPAK IC-10 SFC, 1.5 mL/min, 20% IPA in CO,, 30 °C, 130.00 bar):

Mixture of isomers:

x10

]

14

ﬁ \
: /
J

47 48 49 50 5.1 52 53 54
Retention time mir]

40 41 42 43 44 45 45

# Name Signal description RT (min) « Area (mAU-s) Areatc Height (mAU)  Height%
1 MWD1B,Sig=254,4 Ref=off 4349 1275.371 25.619 170.118 32.33
2 MWD1B,Sig=254,4 Ref=off 5.045 1341485 26.947 169.407 32.19
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Enantioenriched starting material (6a):

x102

28 :
24 “:_i
22
20
18
16
14
12
10
08
06
0.4
0.0 ;
-02
40 41 42 43 44 45 46 47 @ﬁ 49 50 5.1 52 53 54
Name Signal description RT (min) ~ Area (mAU-s) Area¥ Height (mAU) = Height¥
1 MWD1B,Sig=254,4 Ref=off 4348 4192 0.096 0.566 0.13
2 MWD1B,Sig=254,4 Ref=off 5.038 2045.038 46.86% 258842 60.89
Recovered Starting Material:
"
12
11
10
09
0.8
07
oe g
05 <
0.4
03 .
02 %
0.1 =
0.0
-01
-02
40 4.1 42 43 44 45 48 A%Ze«emmn nme[rr:r:\? 49 5.0 5.1 52 53 54
Name Signal description RT (min) « Area (mAU-s) Area% Height (mAU)  Height¥%
1 MWD1B,5ig=254,4 Ref=off 4354 90.551 2.990 12.314 5.68
2 MWD1B,Sig=254,4 Ref=off 5.053 392.948 12977 49.606 22.90
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9. DFT Calculations

DFT calculations were performed using the Gaussianl6 software package. All geometries were
optimized using the UMO6 functional®! and the 6-31g(d,p) basis set'’! for C, H, O, N, and Cl and
the LanL2DZ pseudopotential/basis set?>>* for Ti. Vibrational frequencies were computed at the
same level of theory to confirm stationary points (zero negative frequencies) and transition states
(one negative frequency). Corrections to vibrational frequencies were performed using the
GoodVibes.py program.3? Vibrational frequencies were corrected using Truhlar’s quasiharmonic
oscillator approximation,®* setting all vibrational frequencies below 50 cm™ to 50 cm!. Single-
point energy calculations were performed using the UMO06 functional with the Def2TZVP basis
set**33 for all atoms. All calculations were preformed using the SMD solvation model*¢ for
tetrahydrofuran.

Full Gaussianl6 Reference: Gaussian 16, Revision A.03, M. J. Frisch, G. W. Trucks, H. B.
Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, G. A. Petersson,
H. Nakatsuji, X. Li, M. Caricato, A. V. Marenich, J. Bloino, B. G. Janesko, R. Gomperts, B.
Mennucci, H. P. Hratchian, J. V. Ortiz, A. F. Izmaylov, J. L. Sonnenberg, D. Williams-Young, F.
Ding, F. Lipparini, F. Egidi, J. Goings, B. Peng, A. Petrone, T. Henderson, D. Ranasinghe, V. G.
Zakrzewski, J. Gao, N. Rega, G. Zheng, W. Liang, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J.
Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, K. Throssell, J. A.
Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. J. Bearpark, J. J. Heyd, E. N. Brothers, K. N. Kudin,
V. N. Staroverov, T. A. Keith, R. Kobayashi, J. Normand, K. Raghavachari, A. P. Rendell, J. C.
Burant, S. S. Iyengar, J. Tomasi, M. Cossi, J. M. Millam, M. Klene, C. Adamo, R. Cammi, J. W.
Ochterski, R. L. Martin, K. Morokuma, O. Farkas, J. B. Foresman, and D. J. Fox, Gaussian, Inc.,
Wallingford CT, 2016.
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Figure S10. Ti'! induced radical ring-opening.
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Table S9. Electronic (E) and free energies (G) for computed

calculations (SPC) reported in Hartree.

structures and single point energy

Structure

Imaginary
Frequency

E SPC

E

G(T)_SPC

gh-G(T)_SPC

IntA_i-Pr
TS1-B_i-Pr
IntB_i-Pr
TS1-L_i-Pr
IntE_i-Pr

-586.00

-677.32

-2756.06062
-2756.03003
-2756.04957
-2756.02826
-2756.04603

-1964.299925
-1964.268108
-1964.284247
-1964.265741
-1964.280985

-2755.656179
-2755.628258
-2755.645801
-2755.624648
-2755.645612

-2755.654431
-2755.625816
-2755.644458
-2755.623168
-2755.643162

XYZ Coordinates:

IntA_i-Pr:

TOTTITQO@DND TN D TSIOd00000@m T mIaonaomacaaaoaoazT 0

3.32346400
1.91078400
3.79620100
3.99825500
2.23761200
1.80838100
0.61889900
2.68933100
3.91213000
2.27830700
4.71076200
4.22430500
3.08450000
1.32997900
4.30105300
5.65546700
2.76543200
4.93075500
-1.95574900
-1.16171300
-1.88640800
-3.13323700
-3.17452700
-1.33507600
-1.41144700
-1.49776200
-1.99196100
-0.35664700
-4.23325600
-5.01573700
-4.70658200
-3.87637400
-4.31995000
-5.11807500
-4.02108100
-4.75446700
-1.56424700
-0.49026600

1.93644800
2.38896300
1.47025600
2.43906100
1.19702500
-0.04953400
-0.20197000
-1.20360000
-1.09596000
-2.44909700
-2.21841000
-0.13908900
-3.56512100
-2.52345400
-3.45198600
-2.13297200
-4.52715900
-4.32857700
0.55318100
-0.62101000
-1.70264200
-1.19643700
0.19410100
-0.19955600
-3.11671200
-3.59313600
-3.71237300
-3.18380400
-1.97278600
-2.20975700
-1.40589200
-2.91626100
1.09471800
0.97744500
2.14744400
0.86977800
1.90486600
2.08897500

-0.59639700
-0.72662600
-1.46042400
0.09533200
0.03044700
-0.32426000
-0.70499900
-0.15657300
0.52029500
-0.65533100
0.68944600
0.93175900
-0.48430800
-1.18525800
0.18697500
1.22089900
-0.87785800
0.32052700
1.53430200
1.67038400
1.08874600
0.61101900
0.88547800
-0.56591600
1.03310800
2.01921700
0.32222900
0.73444400
-0.02729800
0.70672500
-0.83790700
-0.45129300
0.57348900
1.31943000
0.56856700
-0.40795700
2.02866100
1.88851400
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-2.10786600
-1.76866700
0.15101000
0.00278300
0.71923700
0.78017300
-1.62474400
-1.71683600
1.33695600
1.43884300
1.45349600
1.01073600
2.50827000
0.94265300
0.26635800
1.96658000
3.00381200
1.41079800
1.96814500

—_—

esijesfer@RearfasfiarfarioR-NOoNON@RasRarfasi@Rasiias

-

S1-B_i-Pr
-2.78235800
-1.86053400
-2.39428100
-2.30495700
-1.57295300
-0.40723800
-2.06401300
-3.25852500
-1.34272400
-3.71442400
-3.81497100
-1.80445200
-0.42580200
-2.98947400
-4.64116200
-1.23697200
-3.34906600
2.19321300
1.70091000
2.50393600
3.51008500
3.31311500
1.37124200
2.32793300
2.68880200
2.88198100
1.27357300
4.61674800
5.55471000
4.77947500
442455300
4.18214400
5.09184300
3.67640900
4.49659900

ToDDODDTDODCDDodooocanmIaoma@Daoaoaoaoazozan

2.70398400
1.99876300
-0.71588600
-0.79865100
-1.59782700
0.16779600
-1.80525500
1.89005600
3.58703900
2.18528800
4.80394300
5.68890300
5.02921900
4.64160700
3.36388100
3.84690300
4.19543300
4.63007200
2.95034700

-2.09529300
-1.93178300
-1.88107100
-0.55325800
0.35143400
0.07009200
1.72557900
2.11707200
2.67451300
3.42232200
1.38340700
3.98112500
2.37870200
4.36146900
3.71232000
4.70499600
5.38446800
-0.98017000
0.34817600
1.19981900
0.39882200
-0.94434200
-0.26637500
2.67506400
3.18225900
3.07747100
2.95362700
0.86309500
0.91159700
0.17745600
1.85749100
-2.09399800
-2.09353000
-3.05226500
-2.04265800

1.51414200
3.10421900
2.37307400
3.45857500
2.05507800
2.20257100
-2.23181200
-1.49895200
-0.00636100
-1.69224600
-0.91418500
-0.44249900
-1.12660500
-1.87190400
0.13606500
1.35233000
1.25355000
1.88116600
1.98514100

-0.21615500
0.91538500
-1.21506400
0.89964600
0.27385000
-0.28004600
0.13607600
0.76084000
-0.60414200
0.64770000
1.33903700
-0.71049400
-1.11110000
-0.08565600
1.13833900
-1.29152200
-0.17093400
1.52224700
1.66169800
0.84851400
0.22951400
0.63933200
-0.53689500
0.72025300
1.62512800
-0.13300100
0.59436400
-0.65164500
-0.08192900
-1.49134400
-1.06462300
0.26676800
0.88281600
0.41926500
-0.78196100
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CTEITCZQOZTIZITOQOQOIDNIQQENITDOIT IO

IntB_i-Pr

TTTOQODNZDTOd00000CTZITQODOZQ00000ZTETTO0

1.68491400
0.67230600
1.67107500
2.33153200
0.59392200
0.98625100
0.10353900
-0.17526600
1.78035700
1.30045700
-0.80056500
-2.17057500
-4.21704600
-4.40349200
-5.45196400
-4.12822700
-3.78394500
-4.48423600
-5.10539800
-4.98000100
-4.84982900
-6.16349400

-3.10430400
-2.15765600
-3.01762600
-2.02225700
-0.91447200
0.17824400
0.28641900
1.46273300
1.46394000
2.67480600
2.66404400
0.51388400
3.87348800
2.67607700
3.87104500
2.65933900
4.81279700
4.80999700
-0.78182800
0.06928300
1.41727600
1.39659900
0.04100500
0.39753000
2.64706900
3.42701400
2.44673600
3.06448800
2.58064900
2.77099700
2.42464700
3.48394900

-2.18951800
-2.03831500
-3.07119700
-2.42518800
0.79552900

1.03586900

1.69809400

0.02550700

1.03287300
-2.39170900
-2.10934500
-2.43956900
-2.44995500
-3.93573800
-4.23048300
-4.13959700
-4.57135200
-2.28961600
-1.58314300
-0.51924500
-1.72461800
-1.84315200

1.90079200
1.87334800
2.73721500
0.83355500
2.54362600
1.89324400
0.58133200
2.54837800
3.68690200
2.03173900
4.28952400
4.07961900
2.64886400
1.14603100
3.77210800
5.16591800
2.24662100
4.24657400
-1.78435800
-0.69205100
-1.12180900
-2.49035600
-2.89809200
-1.19574400
-0.32576900
-0.50738200
0.75107300
-0.60686200
-3.37782400
-3.89361400
-4.14519200
-2.81742500

2.23000200
2.61919500
1.57938500
3.08609100
2.55168600
3.54884600
2.16954000
2.68130600
-2.37261400
-1.37883500
0.70263800
1.83545400
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10. NMR Spectra

TH NMR (500 MHz, CDCl3) of N-benzoyl-2-methyl aziridine (1a)
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TH NMR (500 MHz, CDCIl3) of N-acetyl-2-methyl aziridine (S1):
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BC{'H} NMR (126 MHz, CDCl;) of N-acetyl-2-methyl aziridine (S1):
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'H NMR (500 MHz, CDCl) of N-Boc-2-methyl aziridine (S2):
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TH NMR (500 MHz, CDCIl3) of N-Cbz-2-methyl aziridine (S3):
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TH NMR (600 MHz, CDCIl3) of N-benzoyl-2-ethyl aziridine (2a):
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BC{'H} NMR (151 MHz, CDCl;) of N-benzoyl-2-ethyl aziridine (2a):
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'H NMR (500 MHz, CDCl3) of N-benzoyl-2-n-butyl aziridine (3a)
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BC{'H} NMR (126 MHz, CDCl3) of N-benzoyl-2-n-butyl aziridine (3a)
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'TH NMR (600 MHz, CDCIl3) of N-benzoyl-2-benzyl aziridine (4a):
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BC{'H} NMR (151 MHz, CDCl;) of N-benzoyl-2-benzyl aziridine (4a):
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'H NMR (600 MHz, CDCl3) of N-benzoyl-2-isobutyl aziridine (5a):
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BC{'H} NMR (151 MHz, CDCl;) of N-benzoyl-2-isobutyl aziridine (5a):
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TH NMR (500 MHz, CDCIl3) of N-benzoyl-2-isopropyl aziridine (6a)
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BC{'H} NMR (126 MHz, CDCl3) of N-benzoyl-2-isopropyl aziridine (6a)
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TH NMR (500 MHz, CDCIl3) of N-benzoyl-2-tert-butyl aziridine (8a):
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TH NMR (500 MHz, CDCl;) of (R)-(2-((benzyloxy)methyl)aziridin-1-yl)(phenyl)methanone
(9a):
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BC{H} NMR (126 MHz, CDCl) of (R)-(2-((benzyloxy)methyl)aziridin-1-
yD)(phenyl)methanone (9a):
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TH NMR (500 MHz, CDCIl3) of (S)-(2-(2-(methylthio)ethyl)aziridin-1-yl)(phenyl)methanone
(10a):
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BC{H} NMR (126 MHz, CDCl;) of (S)-(2-(2-(methylthio)ethyl)aziridin-1-yl)(phenyl)
methanone (10a):
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TH NMR (500 MHz, CDCl) of (6-azabicyclo[3.1.0]hexan-6-yl)(phenyl)methanone (11a):
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BC{'H} NMR (126 MHz, CDCl) of (6-azabicyclo[3.1.0]hexan-6-yl)(phenyl)methanone
(11a):
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'TH NMR (500 MHz, CDCl3) of (7-azabicyclo[4.1.0]heptan-7-yl)(phenyl)methanone (12a):
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BC{'H} NMR (126 MHz, CDCL) of (7-azabicyclo[4.1.0]heptan-7-yl)(phenyl)methanone
(12a):
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'TH NMR (500 MHz, CDCl3) of (2-methylaziridin-1-yl)(o-tolyl)methanone (13a):
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BC{'H} NMR (126 MHz, CDCL) of (2-methylaziridin-1-yl)(o-tolyl)methanone (13a):
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TH NMR (400 MHz, CDCl) of (2-methylaziridin-1-yl)(4-(trifluoromethyl)phenyl)methanone

(14a):
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BC{'H} NMR (126 MHz, CDCl;) of (2-methylaziridin-1-yl)(4-(trifluoromethyl)phenyl)
methanone (14a):
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PF NMR (376 MHz, CDCl3) of (2-methylaziridin-1-yl)(4-(trifluoromethyl)phenyl)
methanone (14a):
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'H NMR (500 MHz, CDCl3) of (4-methoxyphenyl)(2-methylaziridin-1-yl)methanone (15a):
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BC{'H} NMR (126 MHz, CDCl;) of (4-methoxyphenyl)(2-methylaziridin-1-yl)methanone
(15a):
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F NMR (565 MHz, CDCl3) of (4-bromo-2-fluorophenyl)(2-methylaziridin-1-yl)methanone
(16a):

WO+
2SS
i gee
°>\ C T 885
Br ~ ©©©
N 888
Me”N 28
| '~ |
-106.80 = -106.90  -107.00
f1 (ppm)
10 10 30 50 70 90 -110 130 150 170 190 210

S109



TH NMR (500 MHz, CDCl3) of N-(2-(4-(pyrimidin-2-yloxy)phenyl)propyl)benzamide (A-1),
mixture of isomers (13:1):
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BC{'H} NMR (126 MHz, CDCl;) of N-(2-(4-(pyrimidin-2-yloxy)phenyl)propyl)benzamide
(A-1), mixture of isomers (13:1):
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HMBC (500 MHz, CDCl3) of N-(2-(4-(pyrimidin-2-yloxy)phenyl)propyl)benzamide (A-1),
mixture of isomers (13:1):
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'H NMR (500 MHz, CDCIl3) of N-(2-(2,4-dimethoxyphenyl)propyl)benzamide (B-1):
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-(2,4-dimethoxyphenyl)propyl)benzamide (B-1):
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HMBC (500 MHz, CDCIs) of N-(2-(2,4-dimethoxyphenyl)propyl)benzamide (B-1):
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'H NMR (500 MHz, CDCI3) of N-(2-(4-phenoxyphenyl)propyl)benzamide (C-1), mixture of
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HMBC (500 MHz, CDCI13) of N-(2-(4-phenoxyphenyl)propyl)benzamide (C-1), mixture of

isomers (10:1): JUUUUL JWWL JNVW
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BC{TH} NMR (126 MHz, CDCl;) of N-(2-(4-phenoxyphenyl)propyl)benzamide (C-1)
identifying overlapping peaks at 6 128.7:
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HMBC (500 MHz, CDCl) of Benzyl 4-(1-benzamidopropan-2-yl)benzoate (D-1), mixture of

LA

isomers (8:1):
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BC{'TH} NMR (126 MHz, CDCl3) of Benzyl 4-(1-benzamidopropan-2-yl)benzoate (D-1)
identifying overlapping peaks at 6 128.76, 128.73, and 128.34:
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HMBC (500 MHz, CDCl3) of N-(2-(4-(2-morpholino-2-oxoethyl)phenyl)propyl)benzamide
(E-1), mixture of isomers (13:1):
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HMBC (500 MHz, CDCIs) of E-1 to demonstrate two carbons contributing to the signal at 6
142.9 in BC{'H} NMR, mixture of isomers (13:1):
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HMBC (500 MHz, CDCIs) of E-1 to demonstrate two carbons contributing to the signals at
6 131.5 and 126.9 in 3C{'H} NMR, mixture of isomers (13:1):
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HMBC (500 MHz, CDCl3) of E-1 to demonstrate two carbons from the linear isomer
contributing to the signal at 6 46.6 in 1*C{!H} NMR, mixture of isomers (13:1):
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-(4-(diphenylamino)phenyl)propyl)benzamide

(F-1), mixture of isomers (11
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HMBC (500 MHz, CDCl3s) of N-(2-(4-(diphenylamino)phenyl)propyl)benzamide (F-1),

mixture of isomers (11:1):
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'H NMR (500 MHz, CDCIl3) of N-(2-(3-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yD)phenyl)propyl)benzamide (G-1):
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BC{!H} NMR (126 MHz, CDCL)
dioxaborolan-2-yl)phenyl)propyl)benzamide (G-1):
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F NMR (376 MHz, CDCl3) of N-(2-(3-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yD)phenyl)propyl)benzamide (G-1):
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PYF{H} NMR (376 MHz, CDCl;) yield of N-(2-(3-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)propyl)benzamide (G-1) versus 1-fluoronaphthalene:
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BC{®F} NMR (151 MHz, CDCl;) of perfluorophenyl 4-(1-benzamidopropan-2-yl)
benzenesulfonate (H-1), mixture of isomers (7:1):
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PF NMR (565 MHz, CDCls) of perfluorophenyl 4-(1-benzamidopropan-2-yl)
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HMBC (500 MHz, CDCI;) of perfluorophenyl 4-(1-benzamidopropan-2-yl)benzenesulfonate
(H-1), mixture of isomers (7:1):
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TH NMR (500 MHz, CDCIl3) of ethyl 5-(1-benzamidopropan-2-yl)-2-methylbenzoate (I-1),

mixture of isomers (10:1):
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F NMR (565 MHz, CDCls) of N-(2-(3,5-dichloro-4-fluorophenyl)propyl)benzamide (J-1),
mixture of isomers (8:1)*:
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HMBC (500 MHz, CDCl;3) of N-(2-(3,5-dichloro-4-fluorophenyl)propyl)benzamide (J-1),
mixture of isomers (8:1):
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F NMR (565 MHz, CDCl3) of N-(2-(3,5-dichloro-4-fluorophenyl)propyl) benzamide (K-1):
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HMBC (500 MHz, CDCI3) of N-(2-(3,5-dichloro-4-fluorophenyl)propyl) benzamide (K-1):
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'H NMR (500 MHz, CDCl3) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-1)
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BC{'H} NMR (126 MHz, CDCl;) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-
1):
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HMBC(500 MHz, CDCI) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-1):
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NOESY (500 MHz, Methanol-d4) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-
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NOESY (500 MHz, Methanol-d4) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-
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NOESY (500 MHz, Methanol-d4) of 2-(1-benzamidopropan-2-yl)-N,N-diethylbenzamide (O-
1):
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TH NMR (500 MHz, CDCIl3) of methyl 3-amino-4-(1-benzamidopropan-2-yl)benzoate (P-1):
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BC{'H} NMR (126 MHz, CDCIl3) of methyl 3-amino-4-(1-benzamidopropan-2-yl)benzoate
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HMBC (500 MHz, CDCIs) of methyl 3-amino-4-(1-benzamidopropan-2-yl)benzoate (P-1):
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YF NMR (565 MHz, CDCl3) of N-(2-(6-(trifluoromethyl)pyridin-2-yl)propyl)benzamide
(het-1), mixture of isomers (11:1):
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HMBC (500 MHz, CDCl3) of N-(2-(6-(trifluoromethyl)pyridin-2-yl)propyl)benzamide (het-
1), mixture of isomers (11:1):
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TH NMR (500 MHz, CDCl;3) of N-(2-(6-chloropyridin-3-yl)propyl)benzamide (het-2), mixture
of isomers (9:1):
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BC{1H} NMR (126 MHz, CDCIl3) of N-(2-(6-chloropyridin-3-yl)propyl)benzamide (het-2),
mixture of isomers (9:1):
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HMBC (500 MHz, CDCIs) of het-2 to demonstrate overlap of carbon from the linear isomer
at § 131.6 in C{'H} NMR, mixture of isomers (9:1):
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HMBC (500 MHz, CDCl3) of N-(2-(6-chloropyridin-3-yl)propyl)benzamide (het-2), mixture

of isomers (9:1):
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YF NMR (565 MHz, CDCl3) of N-(2-(2-chloro-6-(trifluoromethyl)pyridin-4-yl)propyl)
benzamide (het-3), mixture of isomers (7:1):

3
€ 5
[ (9]
5 S
S 8
N j
(ID [aY)
S N
FsC_N__Cl “"
| N (0] Cl
7 H Ph)LNH 2N
N Ph
Me g Me NNcF,
(6]
major (branched) minor (linear)
o
o <
5 -
67.85 = -67.95 -68.05
f1 (ppm)
PY
o<
o
— O
10 -10 -30 50 70 -90 110 -130 ' -150 | -170  -190  -210

f1 (ppm)

HMBC (600 MHz, CDCIl3) of N-(2-(2-chloro-6-(trifluoromethyl)pyridin-4-yl)propyl)
benzamide (het-3), mixture of isomers (7:1):
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'H NMR (600 MHz, CDCl;) of N-(2-(quinolin-6-yl)propyl)benzamide (het-4), mixture of
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HMBC (600 MHz, CDCl3) of N-(2-(quinolin-6-yl)propyl)benzamide (het-4), mixture of

isomers (10:1):
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'H NMR (600 MHz, CDCl3) of methyl 2-amino-4-(1-benzamidopropan-2-yl)benzoate (I-2),
mixture of isomers (7:1):
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BC{'H} NMR (151 MHz, CDCIl3) of methyl 2-amino-4-(1-benzamidopropan-2-yl)benzoate
(I-2), mixture of isomers (7:1):
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HMBC (600 MHz, CDCl3) of methyl 2-amino-4-(1-benzamidopropan-2-yl)benzoate (I-2),
mixture of isomers (7:1):
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Only correlations necessary to establish branched/linear connectivity are identified.

S153



'H NMR (600 MHz, CDCl3) of N-(2-(4-cyano-2-methylphenyl)propyl)benzamide (L-2),
mixture of isomers (9:1):
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BC{'H} NMR (151 MHz, CDCl;) of N-(2-(4-cyano-2-methylphenyl)propyl)benzamide (L-2),
mixture of isomers (9:1):
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HMBC (600 MHz, CDCl3) of N-(2-(4-cyano-2-methylphenyl)propyl)benzamide (L-2),
mixture of isomers (9:1):
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'H NMR (500 MHz, CDCIl3) of N-(2-phenylpropyl)benzamide (1b), mixture of isomers

(10

:1)

BC{'H} NMR (126 MHz, CDCl3) of N-(2-phenylpropyl)benzamide (1b), mixture of isomers
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HMBC (CDCls, 500 MHz) of N-(2-phenylpropyl)benzamide (1b), mixture of isomers (10:1):
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'H NMR (500 MHz, CDCIl3) of N-(2-phenylpropyl)benzamide (1b), branched isomer:
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-phenylpropyl)benzamide (1b), branched isomer:
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'H NMR (500 MHz, CDCIl3) of N-(2-phenylpropyl)benzamide (1b), mixture of isomers
(1:3):
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-phenylpropyl)benzamide (1b), mixture of isomers
(1:3):
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'H NMR (400 MHz, CDCl3) of N-(2-phenylbutyl)benzamide (2b):
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-phenylbutyl)benzamide (2b):

© NOYTOOoo9

N~ Qi 5 = 00 00 O I~ © N~ @ -

© tTooANNNAN Nw © ai

- e ————— < < Y -~

\ [ SN \/ \ \
NHBz

Et

)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

S160




HMBC (CDCls, 500 MHz) of N-(2-phenylpropyl)benzamide (2b):
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'H NMR (600 MHz, CDCl;) yield of N-(2-phenylbutyl)benzamide (2b) versus ethylene
carbonate:
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HMBC (600 MHz, CDCI;) of N-(2-phenylhexyl)benzamide (3b), branched isomer:
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TH NMR (600 MHz, CDCIl3) of N-(2-phenylhexyl)benzamide (3b), mixture of isomers (1:5):
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BC{'H} NMR (151 MHz, CDCIl3) of N-(2-phenylhexyl)benzamide (3b), mixture of isomers
(1:5):
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HMBC (600 MHz, CDCIs) of N-(2-phenylhexyl)benzamide (3b), mixture of isomers (1:5):
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'H NMR (600 MHz, CDCl3) yield of N-(2-phenylhexyl)benzamide (3b) versus ethylene
carbonate:
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'H NMR (600 MHz, CDCl3) of N-(2,3-diphenylpropyl)benzamide (4b), mixture of isomers

(5:1):
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BC{'H} NMR (151 MHz, CDCl3) of N-(2,3-diphenylpropyl)benzamide (4b), mixture of

i 5:1):
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HMBC (600 MHz, CDCl;) of N-(2,3-diphenylpropyl)benzamide (4b), mixture of isomers

h

(5:1):

'H NMR (600 MHz, CDCl3) of N-(2,3-diphenylpropyl)benzamide (4b), branched isomer:
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BC{TH} NMR (151 MHz, CDCl3) of N-(2,3-diphenylpropyl)benzamide (4b), branched
isomer:
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TH NMR (600 MHz, CDCIl3) of N-(1,3-diphenylpropan-2-yl)benzamide (4b), linear isomer:
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BC{'H} NMR (151 MHz, CDCl3) of N-(1,3-diphenylpropan-2-yl)benzamide (4b), linear
isomer:
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HSQC (600 MHz, CDCI;) of N-(1,3-diphenylpropan-2-yl)benzamide (4b) to demonstrate two
carbons contributing to the signal at 6 128.7 in *C{'H} NMR, linear isomer:
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'H NMR (600 MHz, CDCl;3) of N-(4-methyl-2-phenylpentyl)benzamide (5b), mixture of
isomers (>20:1):
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BC{'H} NMR (151 MHz, CDCl;) of N-(4-methyl-2-phenylpentyl)benzamide (5b), mixture of
isomers (>20:1):
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HMBC (600 MHz, CDCl3) of N-(4-methyl-2-phenylpentyl)benzamide (5b), mixture of
isomers (>20:1):
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'H NMR (600 MHz, CDCl;3) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of
isomers (14:1):
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BC{'H} NMR (126 MHz, CDCl3) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of
isomers (14:1):
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HMBC (600 MHz, CDCI;) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of isomers
(14:1):
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TH NMR (600 MHz, CDCIl3) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of
isomers (1:5):
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BC{'H} NMR (126 MHz, CDCl3) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of
isomers (1:5):
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HMBC (600 MHz, CDCI;) of N-(3-methyl-2-phenylbutyl)benzamide (6b), mixture of isomers

(1:5):
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'H NMR (500 MHz, CDCl3) yield of N-(3-methyl-2-phenylbutyl)benzamide (6b) versus
ethylene carbonate:
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'H NMR (600 MHz, CDCl3) of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b), mixture of
isomers (10:1):

DONNNOANNNTOOWSIITNMM = —ININNIN~ OUOTOODVODONNNIOTONONNANNNTTTTOTOHOMMANN —
T OONNNNNNONNNAUNNNNNT =N ONNNM0OOO0O0O0000QQOm vy m
Innlinkininkistninin ikl by D'\'\"'\':ﬁf”w"**"*"::::::r::::::
— —
(0]
H Ph)LNH
N Ph
Cy \ﬂ/ Cy
(¢]
major (branched) minor (linear)
[ [
o o
b e
o ~—
T T T T
4.4 4.3 4.2 41
f1 (ppm)
|
|
A A i A : “
. i R T Iy R R B
D+~ MO © NO - D oA T I
C—aNC @ —Q < ] QMO o9
ANr~mO—A o o ~— o M0
r T T T T T T T T T T T T T T T 1

1.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 00 -1
)

BC{'H} NMR (600 MHz, CDCI3) of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b),
mixture of isomers (10:1):
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HMBC (600 MHz, CDCI3) of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b), mixture of
isomers (10:1):
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'H NMR (600 MHz, CDCl3) of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b), mixture of
isomers (1:15):
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BC{'H} NMR (600 MHz, CDCl3) of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b),
mixture of isomers (1:15):
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'H NMR (600 MHz, CDCl3) yield of N-(2-cyclohexyl-2-phenylethyl)benzamide (7b) versus
ethylene carbonate:
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'H NMR (500 MHz, CDCIl3) of N-(3,3-dimethyl-1-phenylbutan-2-yl)benzamide (8b):
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BC{'H} NMR (126 MHz, CDCl;) of N-(3,3-dimethyl-1-phenylbutan-2-yl)benzamide (8b):
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HMBC (500 MHz, CDCIs) of N-(3,3-dimethyl-1-phenylbutan-2-yl)benzamide (8b):
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'H NMR (500 MHz, CDCl) yield of N-(3,3-dimethyl-1-phenylbutan-2-yl)benzamide (8b)
versus ethylene carbonate:
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'H NMR (500 MHz, CDCIl3) of N-(3-(benzyloxy)-2-phenylpropyl)benzamide (9b), mixture

of isomers (2
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HMBC (600 MHz, CDCl3) of N-(3-(benzyloxy)-2-phenylpropyl)benzamide (9b), mixture of
isomers (2:1):
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TH NMR (500 MHz, CDCI;) of N-(4-(methylthio)-2-phenylbutyl)benzamide (10b), mixture of
isomers (10:1):
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BC{'TH} NMR (126 MHz, CDCl3) of N-(4-(methylthio)-2-phenylbutyl)benzamide (10b),
mixture of isomers (10:1):
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HMBC (600 MHz, CDCI;) of N-(4-(methylthio)-2-phenylbutyl)benzamide (10b), mixture of
isomers (10:1):
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'H NMR (600 MHz, CDCIl3) of N-2-phenylcyclopentyl)benzamide (11b):
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'H NMR (600 MHz, CDCl;) yield of N-2-phenylcyclopentyl)benzamide (11b) versus
trimethoxy benzene:
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TH NMR (500 MHz, CDCIl3) of N-(2-phenylcyclohexyl)benzamide (12b), trans isomer:
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BC{'H} NMR (151 MHz, CDCl;) of N-(2-phenylcyclohexyl)benzamide (12b), trans isomer:
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TH NMR (500 MHz, CDCl3) of N-(2-phenylcyclohexyl)benzamide (12b), cis isomer:
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BC{'H} NMR (126 MHz, CDCl3) of N-(2-phenylcyclohexyl)benzamide (12b), cis isomer:
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TH NMR (500 MHz, CDCl3) yield of N-(2-phenylcyclohexyl)benzamide (12b) versus ethylene
carbonate:
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'H NMR (600 MHz, CDCI3) of 2-methyl-N-(2-phenylpropyl)benzamide (13b), mixture of
isomers (8:1):
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13C NMR (151 MHz, CDCI3) of 2-methyl-N-(2-phenylpropyl)benzamide (13b), mixture of
isomers (8:1):
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HMBC (600 MHz, CDCI13) of 2-methyl-/NV-(2-phenylpropyl)benzamide (13b), mixture of
isomers (8:1):
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'H NMR (600 MHz, CDCI3) of N-(2-phenylpropyl)-4-(trifluoromethyl)benzamide (14b),
mixture of isomers (20:1):
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BC{'H} NMR (151 MHz, CDCIl3) of N-(2-phenylpropyl)-4-(trifluoromethyl)benzamide (14b),
mixture of isomers (20:1):
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F NMR (565 MHz, CDCI3) of N-(2-phenylpropyl)-4-(trifluoromethyl)benzamide (14b),
mixture of isomers (20:1):

kel
2
e
S
Qo
5
o =
; £
c
Ph CFs 2 3
N NH BN
Me Ph o
o FsC Me ©
major (branched) minor (linear) ‘
=
n o
S S
o ~—
' 62.92 -62.96 -63.00 -63.04
f1 (ppm)
Pe
&8
o
10 -10 -30 50 | -70 90 110 -130 | -150 = 170  -190  -210

f1 (ppm)

HMBC (600 MHz, CDCI3) of N-(2-phenylpropyl)-4-(trifluoromethyl)benzamide (14b),
mixture of isomers (20:1):
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'H NMR (600 MHz, CDCl3) of 4-methoxy-N-(2-phenylpropyl)benzamide (15b), mixture of
isomers (10:1):
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BC{'H} NMR (151 MHz, CDC]l;) of 4-methoxy-N-(2-phenylpropyl)benzamide (15b), mixture
of isomers (10:1):
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HMBC (600 MHz, CDCIl3) of 4-methoxy-N-(2-phenylpropyl)benzamide (15b), mixture of

isomers (10:1): JM} mm
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TH NMR (600 MHz, CDCIl3) of 16b
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F NMR (565 MHz, CDCls) of 16b:
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'H NMR (500 MHz, CDCl3) of (2-(pent-4-en-1-yl)aziridin-1-yl)(phenyl)methanone (17a):
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BC{'H} NMR (126 MHz, CDCl3) of (2-(pent-4-en-1-yl)aziridin-1-yl)(phenyl)methanone
(17a):

© TN -

o a0 9 Al O O It} AN
N NOMOAN - B L0
= 200dd = HOOHON
| NSV | \ l

NBz

| I ! | |
| ¥ i
| |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ¢
1 (ppm)

S198



S€'h \

8'Gc—
6'LE
m.NmV

291t 0’| Lor~
291§ & 90 eey
£9'1 612 .
1 = . _

£9°1 =560t o 1S
N p'e6—

= Fele

10

20

0 50 40 30

60

70

(hexahydrocyclopenta[c]pyrrol-2(1H)-

5011
yo'H L
€0'l
< ri0H[ o

~
~
—
L
=
[l

of

CDCl3)

AR
v'8gL—
g6zl
gLeL—

6.0

.
.

7.0

NN

00

NI~

PR
MHz,

(126

9691 —

9.0

[ee)
~
~
1.0

)0 190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)
S199

; :NBZ

.

'H NMR (500 MHz, CDCl;) of (hexahydrocyclopenta[c]pyrrol-2(1H)-yl)(phenyl)methanone

(17b)

S :NBz
NMR
yD)(phenyl)methanone (17b)

13C{1H}



11. References
(1) Buckley, B. R.; Patel, A. P.; Wijayantha, K. G. U. Observations on the Modified Wenker
Synthesis of Aziridines and the Development of a Biphasic System. J. Org. Chem. 2013, 78 (3),
1289-1292. https://doi.org/10.1021/j0302615g.

(2) Li, G.; Ji, C.-L.; Hong, X.; Szostak, M. Highly Chemoselective, Transition-Metal-Free
Transamidation of Unactivated Amides and Direct Amidation of Alkyl Esters by N—-C/O-C
Cleavage. J. Am. Chem. Soc. 2019, 141 (28), 11161-11172. https://doi.org/10.1021/jacs.9b04136.

(3) Shustov, G. V.; Polyak, F. D.; Kadorkina, G. K.; Vosekalna, I. A.; Shokhen, M. A.; Alekperov,
R. K.; Eremeev, A. V.; Kostyanovskii, R. G. Chiroptical Properties of the Nonplanar Amide
Chromophore in N-Acylaziridines. Chem. Heterocycl. Compd. 1989, 25 (1), 32-39.
https://doi.org/10.1007/bf00472614.

(4) Gardiner, J. M.; Loyns, C. R. Synthesis of Novel 1-, 1,4- and 1,7-Substituted 2-Mercapto- and
2-Methylmercapto- Benzimidazoles: Acyclic Analogues of the HIV-1 RT Inhibitor, TIBO.
Tetrahedron 1995, 51 (42), 11515-11530. https://doi.org/10.1016/0040-4020(95)00751-s.

(5) Hodgson, D. M.; Kaka, N. S. Asymmetric Synthesis of A-Alkylated Aldehydes Using Terminal
Epoxide-Derived Chiral Enamines. Angew. Chem. Int. Ed. 2008, 47 (51), 9958-9960.
https://doi.org/10.1002/anie.200804369.

(6) McGhee, A.; Cochran, B. M.; Stenmark, T. A.; Michael, F. E. Stereoselective Synthesis of 2,5-
Disubstituted Morpholines Using a Palladium-Catalyzed Hydroamination Reaction. Chem.
Commun. 2013, 49 (60), 6800—6802. https://doi.org/10.1039/c3cc44117b.

(7) Bates, G. S.; Varelas, M. A. A Mild, General Preparation of N-Acyl Aziridines and 2-
Substituted  4(S)-Benzyloxazolines. Can. J. Chem. 1980, 58 (23), 2562-2566.
https://doi.org/10.1139/v80-408.

(8) Wood, D. P.; Guan, W; Lin, S. Titanium and Cobalt Bimetallic Radical Redox Relay for the
Isomerization of N-Bz Aziridines to Allylic Amides. Synthesis 2021, 53 (22), 4213-4220.
https://doi.org/10.1055/s-0037-1610779.

(9) Crisenza, G. E. M.; McCreanor, N. G.; Bower, J. F. Branch-Selective, Iridium-Catalyzed
Hydroarylation of Monosubstituted Alkenes via a Cooperative Destabilization Strategy. J. Am.
Chem. Soc. 2014, 136 (29), 10258—10261. https://doi.org/10.1021/ja505776m.

(10) Bakhoda, A. (Gus); Jiang, Q.; Badiei, Y. M.; Bertke, J. A.; Cundari, T. R.; Warren, T. H.
Copper-Catalyzed C(sp3)—H Amidation: Sterically Driven Primary and Secondary C—H Site-
Selectivity. Angew. Chem. Int. Ed. 2019, 58 (11), 3421-3425.
https://doi.org/10.1002/anie.201810556.

(11) Apsunde, T.; Trudell, M. Solvent-Free, Base-Free Microwave-Mediated Iridium-Catalyzed
N-Alkylation of Amides with Alcohols. Synthesis 2013, 46 (02), 230-234.
https://doi.org/10.1055/s-0033-1340142.

S200


https://doi.org/10.1021/jo302615g
https://doi.org/10.1021/jacs.9b04136
https://doi.org/10.1007/bf00472614
https://doi.org/10.1016/0040-4020(95)00751-s
https://doi.org/10.1002/anie.200804369
https://doi.org/10.1039/c3cc44117b
https://doi.org/10.1139/v80-408
https://doi.org/10.1055/s-0037-1610779
https://doi.org/10.1021/ja505776m
https://doi.org/10.1002/anie.201810556
https://doi.org/10.1055/s-0033-1340142

(12) Kawada, T.; Yabushita, K.; Yasuda, T.; Ohta, T.; Yajima, T.; Tanaka, K.; Utsumi, N.;
Watanabe, M.; Murata, K.; Kayaki, Y.; Kuwata, S.; Katayama, T. Asymmetric Transfer
Hydrogenative Amination of Benzylic Ketones Catalyzed by Cp*Ir(Ill) Complexes Bearing a
Chiral N-(2-Picolyl)Sulfonamidato Ligand. J. Org. Chem. 2022, 87 (13), 8458-8468.
https://doi.org/10.1021/acs.joc.2¢00580.

(13) Collins, J. L.; Staveness, D.; Sowden, M. J.; Stephenson, C. R. J. A One-Pot Photochemical
Method for the Generation of Functionalized Aminocyclopentanes. Org. Lett. 2022, 24 (24), 4344—
4348. https://doi.org/10.1021/acs.orglett.2c01483.

(14) Yunlong, S.; Chen, Z.; Fang, G.; Weimin, L.; Qun, D.; Pan, L.; Zhou, Y.; Xin, C.; Xiaodan,
F.; Jianbin, M. CLASS OF HETEROAROMATIC COMPOUND, PREPARATION METHOD
THEREFOR AND USE THEREOF, August 4, 2022.

(15) Ishihara, Y.; Kamata, M.; Takekawa, S. Amine Derivative. WIPO Patent W02004072018.
August 26, 2004.

(16) Austin, A.; Petersson, G. A.; Frisch, M. J.; Dobek, F. J.; Scalmani, G.; Throssell, K. A Density
Functional with Spherical Atom Dispersion Terms. J. Chem. Theory Comput. 2012, 8 (12), 4989—
5007. https://doi.org/10.1021/ct300778e.

(17) Ditchfield, R.; Hehre, W. J.; Pople, J. A. Self-Consistent Molecular-Orbital Methods. IX. An
Extended Gaussian-Type Basis for Molecular-Orbital Studies of Organic Molecules. J. Chem.
Phys. 1971, 54 (2), 724-728. https://doi.org/10.1063/1.1674902.

(18) Hehre, W. J.; Ditchfield, R.; Pople, J. A. Self—Consistent Molecular Orbital Methods. XII.
Further Extensions of Gaussian—Type Basis Sets for Use in Molecular Orbital Studies of Organic
Molecules. J. Chem. Phys. 1972, 56 (5), 2257-2261. https://doi.org/10.1063/1.1677527.

(19) Hariharan, P. C.; Pople, J. A. Accuracy of AH n Equilibrium Geometries by Single
Determinant Molecular  Orbital Theory. Mol Phys. 1974, 27 (1), 209-214.
https://doi.org/10.1080/00268977400100171.

(20) Hariharan, P. C.; Pople, J. A. The Influence of Polarization Functions on Molecular Orbital
Hydrogenation ~ Energies. Theor. Chim.  Acta 1973, 28 (3), 213-222.
https://doi.org/10.1007/bf00533485.

(21) Francl, M. M.; Pietro, W. J.; Hehre, W. J.; Binkley, J. S.; Gordon, M. S.; DeFrees, D. J.;
Pople, J. A. Self-Consistent Molecular Orbital Methods. XXIII. A Polarization-Type Basis Set for
Second-Row Elements. J. Chem. Phys. 1982, 77 (7), 3654-3665.
https://doi.org/10.1063/1.444267.

(22) Hay, P. J.; Wadt, W. R. Ab Initio Effective Core Potentials for Molecular Calculations.
Potentials for the Transition Metal Atoms Sc to Hg. J. Chem. Phys. 1985, 82 (1), 270-283.
https://doi.org/10.1063/1.448799.

S201


https://doi.org/10.1021/acs.joc.2c00580
https://doi.org/10.1021/acs.orglett.2c01483
https://doi.org/10.1021/ct300778e
https://doi.org/10.1063/1.1674902
https://doi.org/10.1063/1.1677527
https://doi.org/10.1080/00268977400100171
https://doi.org/10.1007/bf00533485
https://doi.org/10.1063/1.444267
https://doi.org/10.1063/1.448799

(23) Wadt, W. R.; Hay, P. J. Ab Initio Effective Core Potentials for Molecular Calculations.
Potentials for Main Group Elements Na to Bi. J Chem. Phys. 1985, 82 (1), 284-298.
https://doi.org/10.1063/1.448800.

(24) Hay, P. J.; Wadt, W. R. Ab Initio Effective Core Potentials for Molecular Calculations.
Potentials for K to Au Including the Outermost Core Orbitals. J. Chem. Phys. 1985, 82 (1), 299—
310. https://doi.org/10.1063/1.448975.

(25) Scalmani, G.; Frisch, M. J. Continuous Surface Charge Polarizable Continuum Models of
Solvation. 1. General Formalism. J. Chem. Phys. 2010, 132 (11), 114110.
https://doi.org/10.1063/1.3359469.

(26) Jamookeeah, C. E.; Beadle, C. D.; Jackson, R. F. W.; Harrity, J. P. A. Investigation of a
Flexible Enantiospecific Approach to Aziridines. J. Org. Chem. 2008, 73 (3), 1128-1130.
https://doi.org/10.1021/j07023637.

(27) Wang, F.; Frankowski, K. J. Divergent Electrochemical Carboamidation of Cyclic Amines.
J. Org. Chem. 2022, 87 (2), 1173—1193. https://doi.org/10.1021/acs.joc.1c02534.

(28) Ritu; Kolb, D.; Jain, N.; Konig, B. Synthesis of Linear Enamides and Enecarbamates via
Photoredox Acceptorless Dehydrogenation. Adv. Synth. Catal. 2023, 365 (4), 605-611.
https://doi.org/10.1002/adsc.202201259.

(29) Ismaeel, N.; Zhuo, Z.; Imran, S.; Yuan, D.; Yao, Y. Synthesis and Characterization of Rare
Earth/Lithium Complexes Stabilized by Ethylenediamine-Bridged Bis(Phenolate) Ligands and
Their Activity in Catalyzing Amidation Reactions. Dalton Trans. 2022, 51 (36), 13892—-13901.
https://doi.org/10.1039/d2dt02642b.

(30) Kraiem, J.; Ollevier, T. Atom Economical Synthesis of N -Alkylbenzamides via the Iron(III)
Sulfate Catalyzed Rearrangement of 2-Alkyl-3-Aryloxaziridines in Water and in the Presence of
a Surfactant. Green Chem. 2017, 19 (5), 1263—1267. https://doi.org/10.1039/c6gc03589b.

(31) Zhao, Y.; Truhlar, D. G. The MO06 Suite of Density Functionals for Main Group
Thermochemistry, Thermochemical Kinetics, Noncovalent Interactions, Excited States, and
Transition Elements: Two New Functionals and Systematic Testing of Four MO06-Class
Functionals and 12 Other Functionals. Theor. Chem. Acc. 2008, 120 (1-3), 215-241.
https://doi.org/10.1007/s00214-007-0310-x.

(32) Luchini, G.; Alegre-Requena, J. V.; Funes-Ardoiz, I.; Paton, R. S. GoodVibes: Automated
Thermochemistry for Heterogeneous Computational Chemistry Data. F1000Research, 2020, 9,
291. DOLI: 10.12688/f1000research.22758.1

(33) Ribeiro, R. F.; Marenich, A. V.; Cramer, C. J.; Truhlar, D. G. Use of Solution-Phase
Vibrational Frequencies in Continuum Models for the Free Energy of Solvation. J. Phys. Chem. B
2011, 715 (49), 14556—-14562. https://doi.org/10.1021/jp205508z.

S202


https://doi.org/10.1063/1.448800
https://doi.org/10.1063/1.448975
https://doi.org/10.1063/1.3359469
https://doi.org/10.1021/jo7023637
https://doi.org/10.1021/acs.joc.1c02534
https://doi.org/10.1002/adsc.202201259
https://doi.org/10.1039/d2dt02642b
https://doi.org/10.1039/c6gc03589b
https://doi.org/10.1007/s00214-007-0310-x
https://doi.org/10.1021/jp205508z

(34) Weigend, F.; Ahlrichs, R. Balanced Basis Sets of Split Valence, Triple Zeta Valence and
Quadruple Zeta Valence Quality for H to Rn: Design and Assessment of Accuracy. Phys. Chem.
Chem. Phys. 2005, 7 (18), 3297-3305. https://doi.org/10.1039/b50854 1a.

(35) Weigend, F. Accurate Coulomb-Fitting Basis Sets for H to Rn. Phys. Chem. Chem. Phys.
2006, 8 (9), 1057-1065. https://doi.org/10.1039/b515623h.

(36) Marenich, A. V.; Cramer, C. J.; Truhlar, D. G. Universal Solvation Model Based on Solute
Electron Density and on a Continuum Model of the Solvent Defined by the Bulk Dielectric
Constant and Atomic Surface Tensions. J. Phys. Chem. B 2009, 113 (18), 6378-6396.
https://doi.org/10.1021/jp810292n.

S203


https://doi.org/10.1039/b508541a
https://doi.org/10.1039/b515623h
https://doi.org/10.1021/jp810292n

O=[N+]([O-])clccec(I)c1Br
COclce(Iee(C=0)cl
COclce2nenc(Ne3cecee(I)e3)c2ec10C
Brele(I)cce2eceec]2

O=Cclcce(Br)c(I)cl
Brelee(-n2c3ccece3c3cccee32)cecll
CSclnec(C(=0)0)c(=Nc2ccee(I)e2)[nH]1
Iclceee(Oc2neeen2)cl
O=[N+]([O-])clecec(Br)c(I)cl
0=C(O)clccce(I)c1Br
0O=C(O)clcce(Br)e(I)cl
OC(=Nclccee(I)cl)eleceecl
N#Ccleee(Br)e(I)cl

Clelccceell

FC(F)(F)clceee(I)elCl
0O=Clc2ccec([N+](=0)[O-
1Dec2C(=0)Nlclcece(I)ecl
Ccleec(N=C(O)c2ccece2)cell
Cclee(Br)e(I)eclC
O=[N+]([O-])clceceelOclecce(I)el
COC(=0)cleec(Clye(I)el
CC(C)clece(I)e(Br)el
Ccleeee(C(0)=Nc2cece(I)e2)cl
Ccleee(Br)e(I)cl
O=[N+]([O-])cleec(Clye(I)ecl
O=[N+]([O-])clceece(C(O)=Nc2cece(I)e2)cl
Oclce(I)ecel-cleee()eclO
Cclee(Cle(I)eclC
OC(=NC1CCl)cleee(Clyc(I)cl
Cclee(Che(I)ecl1C(=0)0
CC(C)(C)cleee(Br)c(I)cl
O=[N+]([O-])clcee(Cl)e(C(O)=Nc2ecec(I)e2)cl
O=C(Nclccee(I)cl)clece([N+](=O)[O-])ccl
COC(=0)clee(O)ec(I)cl
Ccleee(I)e(Cl)el

OCclcee(Br)e(I)cl

0=C(O)clcece(IT)cl1Cl
O=C(Nclceee(I)cl)elecesl
OC(=Nclceee(I)el)eleccenl
Ccleee(N=C(O)c2cec(N3CCOCC3)nc2)cell
COC(=0)cleec(Br)c(I)cl
0O=C(Nclccee(I)cl)clece(F)ecl

Nele(F)ee(F)e(F)cll
COclee(OC)e(C(C)=0)c(O)cll
Oclee(OCc2cceec2)ecell
0=C(O)clcc(F)c(I)c(F)cl
COC(=0)clee(I)c(O)ecc1OC
Felee(F)e(I)e(F)cl
Nelcee(I)e(F)clF
COCCCNS(=0)(=0O)clcec(I)ccl
COclcce(F)e(I)ecclOC
CCCCOclcec(I)e(F)clF
O=C(O)clc(F)ce(F)c(I)clF
COclcee(F)e(I)e1OC
Felee(F)e(I)cclF
CON(C)C(=O)clccce(Cl)ell
Oclce(F)e(Cl)eell
Nelee(F)e(I)ecl[N+](=0)[O-]
COclceec(O)cll

12. Aryl lodide SMILES

Cluster A

OCclcee(Clye(Del
OCcleec(I)e(Br)cl
Ccleee(I)e(Br)cl
CCeclecce(I)e(Br)cl
CC(=O)cleee(Br)e(I)cl
N#Cclece(Cl)e(I)cl
COC(=0)clee(I)e(ClycelC
COC(=0)clee(I)ec(OC)cl
0=C(O)clce(O)ce(I)cl
FC(F)(F)clcee(Clye(I)cl
O=[N+]([O-])clceee(I)elCl
Ccleee(N=C(O)c2cencen2)cell
N=C(O)clcce(Clye(I)cl
CCOC(=0)clece(Che(T)el
Clelee(CBr)cecell
COC(=0)clee(I)e(Br)cclC
CCOC(=0)clec(F)ee(I)cl
O=C(C=NO)Nclccece(I)cl
COC(=0)clee(N)ee(I)el
Ccleccee(I)c1Br
COclee(Dee(C(=0)0)cl
N#Cclec(N)ce(I)cl
Brelee(-c2cccee2)cecll
CS(=0)(=0)clncc(C(=N)O)c(=Nc2ccec(I)c2)[nH
1

FC(F)(F)clcee(Br)c(I)cl

Ccleee(Clye(I)el

CC(C)(C)cleee(Clye(I)el
OC(=Nclccee(I)cl)eleceeclF
CC(C)(C)cleec(I)e(Br)cl
O=[N+]([O-])clccce(-c2en(-c3ccee(I)e3)nn2)cl
Clelcee(CBr)ecll
COclcece(C(O)=Nc2cece(I)e2)cl
0O=C1C=CC(=O)Nlclccce(I)cl
Iclccee(N=c2[nH]c(-c3cceec3)nc3ccece23)cl
CC(C)(C)OC(0)=Nclce(I)ee(C(=0)0)cl
O=Clc2cce([N+](=0)[O-
Dec2C(=0)N1clecee(I)cl
O=[N+]([O-])clec(F)ee(I)el
CCOC(=0)clene(SC)[nH]e1=Nclceee(I)cl
0=C(O)clcec(Clye(Del

N#Cclee(F)ee(I)el

Cluster B

Oclce(I)c(F)cclF
Nelce(F)e(Br)ecll
CC(O)=Nclce(F)e(I)e(F)cl
O=S(=0)(NCC1CCCOl)clecce(I)ecl
Nelee(F)e(Clyeell
CC(C)NS(=0)(=O)clcee(I)cel
FC(F)(F)clceee(Cl)ell
COclee(N)e(I)eelC(=0)O0
0O=S(=0)(clcce(I)ccl)N(Celeceeel)Celeceecl
Oclce(F)c(I)e(F)cl
COclce(Br)cecll
OCclee(F)e(I)e(F)cl
COclcec(F)e(F)cll
CC(C)CNS(=0)(=O)clecce(I)ecl
OB(O)cle(Br)cee(I)clF
COC(=O)clce(I)c(F)cclF
N#Cclee(I)e(N)eelCl

S204

Ccleceee(I)elCl

COC(=O)clceee(I)clCl
[N-]=[N+]=Nclcecee(I)cl
0=C(O)clecc(F)ce(I)cl
COC(=O)clceee(l)c1Br
O=Cclcc(F)ce(I)el

BrCclcece(I)c1Br
CSclnec(C(=N)O)c(=Nc2ccee(I)e2)[nH]1
O=[N+]([O-])clceececlS(=0)(=0)Nclceee(I)el
CON(C)C(=0)clece(Cl)e(I)el
CCOC(=0)clcec(N)ce(I)el
O=C(Nclccee(I)cl)eleccol
Cclee(Br)e(I)ec1C(=0)O
CC(C)(C)cleece(C(=0O)Nc2ceeee(I)c2)ecel
OC(=Nclcece(I)cl)elencenl
OC(CN1CCCCC1)=Nclceee(I)el
Nelee(I)ee([N+](=0)[O-])cl
OCclcece(I)c1Br

FC(F)(F)clceee(I)c1Br

Brelcceeell
Cclee(=0)oc2cc(OCC(0O)=Nc3ccce(I)c3)cecl2
OC(=Nclccee(I)cl)elece2eceec2el
O=[N+]([O-])clcecee1C(O)=Nclceee(I)el
Iclec2ecece2ecll
O=clc2cecee2snl-clecec(I)el
O=Cclccec(I)c1Br

Brelec2eccec2cecll

O=Cclcce(Cle(I)cl

S=C=Nclccee(I)cl

0=C(O)clcec(Cl)cc INC(0O)=Nclceee(I)cl
N#Cclecee(I)cl1Br

Nelee(I)ee(C(=0)0)cl
CCOC(=0)C(=CNclccee(I)cl1)C(=0)0CC
COclce(Dee([N+](=0)[O-])cl
Cclee(Che(I)eclCO
CCOC(=0)clec(I)ec(OC)cl
OC(=Nclcece(I)el)ele(O)nc2eceec2e1O
COC(=0)clee(F)ee(I)el
Ccleee(N=C(O)c2cenc(Cl)c2)cell
OC(=Nclccce(I)el)eleccec C(F)(F)F
Ccleee(N2C(=0)c3ccece3C2=0)ccll

N#Ccle(N)cee(I)clF
COC(=0)clee(I)c(OC)cclF
COC(=0)clee(I)c(O)celCl
CCOclccec(F)cll

COclc(F)cee(I)clF

Cclee(I)c(F)eelCl

Nelee(Clyceell
O=C(Nclcee(I)ecl)elec2ee(Br)cecc2oc1=0

COclcec(C(=0)0c2¢(I)c(0OC)cc(0OC)c2C(C)=0)c
cl

Felee(Cl)e(Br)ecll
O=S(=0)(NCCO)clcec(I)cel
COclee(OC)e(Ie(0OC)el
FC(F)(F)Sclcee(I)eel
COclce(F)e(F)eell
Nelee(Br)eeell
Nele(I)ee(Br)e(F)clF



COC(=0)cleec(C)e(I)clCl
0O=C(O)clec(I)c(F)c(F)c1F
N#Cclee(I)c(O)cclF
COclcec(OC)c(I)clF
COclce(N)e(I)eelCl
CN(C)cleee(I)e(F)el
BrCclcece(Br)cll
COclce(OC)c(I)eclCl
COC(=0)clee(I)c(N)celCl
Nele(F)e(F)e(I)e(F)clF
Oclc(Br)cce(I)clF
Feleee(I)e(F)elCl
N#Cclee(F)e(Ie(F)el
COclce(Ie(N)celBr
Oclce(F)eeell
Neleee(I)e(OC(F)(F)F)cl
0O=C(O)CNS(=0)(=O)clcee(I)ccl
COclce(I)e(OC)eclCl
CC(0)=NCCICN(c2cec(I)e(F)e2)C(=0)01
Oclc(I)cee(I)c1O
Nele(I)cee(F)clF
COC(=0)clce(N)e(I)c(O)cl
COclce(Clee(C)ell
COC(=0)clce(O)e(I)c(O)cl
Nelce(Br)e(Cl)eell
Nclee(Clye(Br)ecll
Nelee(O)eeell
COclce(Br)c(F)cell
O=Cclce(I)c(O)cclF
Felee(I)e(F)eelCl
Nelee(F)e(F)e(F)cll
Oclce(Br)ee(F)cll
C#CC(C)(C)NS(=0)(=O)clcce(I)ecl
Cclee(Br)e(I)e(C(=0)0)cl
COclcece(N)cll
Fele(F)e(Ie(F)e(F)cll
Nclcecee(F)ell

COclce(N)ceell
CCOclce(Br)cecll
Felee(F)e(I)eelCl
Fele(Br)ee(I)e(F)clF
O=C(Nclcce(I)ecl)elec([N+](=0)[O-
Dee(IN+](=0)[O-])el
Cclee(O)e(I)e(O)cl
0O=C(O)clccee(Br)cll
Cclee(C)e(I)e(Br)el
Fclee(Cl)ceell
COclcec(I)e(F)cl
Oclcee(I)e(F)el
Nclee(OC(F)(F)F)cecll
COclcc(I)c(F)cclF
Nelee(Br)e(F)ecll
O=[N+]([O-])clee(I)c(F)c(F)c1F
Fele(I)eee(Cl)elClL
C=CCNS(=0)(=O)clcce(I)ccl
COclce(N)e(I)ec10C
Neleee(I)e(F)el

Ccleeee(Br)ell
Feleee(Clye(F)cll
Brelcec2ceccec2ell
Cclee(Cl)ee(O)ell
Cclee(I)e(O)eclCl
0=C(Nclecce(I)ccl)clee([N+](=0)[O-])ccelCl
O=C(Nclccc(I)cel)elece(Cl)eccl [N+](=0)[O-]
COclceec(OC)cll
COclce(F)e(I)cc1C(=0)0
Cclee(I)e(N)eelCl
Nele(I)cee(Br)clCl

COclcee(I)e(0OC)ec10C
0O=C10C(CO)CNIclcee(I)e(F)cl
Nelee(I)e(F)eelCl
Nele(F)eee(F)ell
NNS(=0)(=O)clcec(I)ccl
Nelecee(O)ell
COclce(F)e(C(=0)O)ccll
COC(=0)cleecc(N)e(I)c10
Nelee(Che(Clyeell
COC(=0)clee(I)c(N)celOC
CC(C)(C)NS(=0)(=O)clcee(I)cel
CC(C)C(NS(=0)(=O)clcee(I)ecl)C(=0)0
Cclee(I)c(F)eclF
O=P(0)(O)clcec(I)ccl
Fele(I)cee(I)clF
Fele(I)cee(Br)clCl
CCclec(F)e(I)e(F)cl
CC(C)(C)OC(=0O)clee(I)c(F)cclF
C[Si](C)(C)cle(F)ece(I)clF
COclc(I)ece(I)e10C
FC(F)(F)Oclcc(Br)ccell
Oclee(Clyceell

OCclcece(Br)ell
0=S(=0)(clccc(I)ccl)N1CCe2ccecc2Cl
COclce(Br)e(Clcell
Ccleee(Oc2e(F)e(F)e(I)e(F)c2F)ccl
CCOclce(Clyccell
COC(=O)clceee(Br)cll
Feleee(F)e(I)clF
COclce(Br)e(C(F)(F)F)ccll
FC(F)(F)clceee(Br)cll
OCclcc(I)c(F)cclF
Nelee(F)e(C(F)(F)F)cell
COclcee(I)e(N)el

Nelee(F)eeell
Nelee(F)e(Br)c(F)cll
O=[N+]([O-])clccc(F)e()c1F
0=S(=0)(NCclcceenl)cleee(I)ecl
O=C(Nclcee(I)ecl)elec2eecee2oc1=0
COclcee(C=0)c(O)cll
Nelcee(F)e(F)cll
OB(O)clee(F)e(I)e(F)el
COclce(C=0)c(I)c(OC)cl
COclce(Br)ec(OC)c1l
Feleee(I)e(F)clF
N#Cclee(I)e(N)cclF
Nelee(Clye(F)eell
COclcee(Clye(F)ell
COclee(C)e(I)e(OC)c10C
O=C(O)clc(F)c(F)c(F)c(F)cll
COclce(N)e([N+](=0)[O-])ccll
Feleee(I)e(F)c1Br
Feleee(I)e(F)c10C(F)(F)F
CSclcee(F)e(I)clF
Oclcee(I)c(F)clF
COC(=0)clee(OC)ec(OC)cll
Oclce(I)c(O)cell
O=[N+]([O-])clcec(Oc2e(F)e(F)c(I)c(F)c2F)ccl
Fcleeee(F)cll
COclcee(F)e(OC)ell
COclee(N)e(C(=0)O)ccll
COC(=0)clce(I)c(F)ecc10C
Nele(F)e(F)e(F)e(F)cll
O=C(Nclccc(I)cel)Nelece([N+](=0)[O-])ccl
Oclccec(F)ell
O=Cclcc(F)c(I)c(F)cl
Nele(I)ee(F)e(F)clF
Feleee(I)e(F)el

S205

Nele(I)eee(F)cl[N+](=0)[0-]
CN(C)S(=0)(=0)clcec(I)cel
O=Cclcc(I)c(F)cclF
Fele(Cl)cee(I)clF
Nelee(Br)e(C(F)(F)F)ccll
0=S(=0)(O)clcce(I)cel
O=C(Nclcee(I)ecl)eleceecl [N+](=0)[O-]
CCOP(=0)(OCC)clece(I)ecl
COclce(Br)ce(C)ell
Oclcc(F)e(F)eell
Fele(F)e(F)e(I)e(F)clF
N#Cclecee(Br)cll
Oclee(I)e(F)eclCl
CS(=0)(=O)clcec(I)ccl
COclce(0)e(C(=0)0)ccll
COCCNS(=0)(=O)clcce(I)ecl
COclee(De(OC)cell
O=[N+]([O-])clc(F)cce(I)c1F
O=S(=0)(NC1CCCCl)clcec(I)ccl
CCOC(=0)clec(0)e(I)e(O)cl
FC(F)Oclce(Br)ceell
COclc(Clycee()clF
Fele(I)cee(Br)clBr
Cclee(I)e(N)celBr
O=[N+]([O-])clce(I)c(F)cclF
0=S(=0)(Oclcce(Cl)ccl)clece(T)eel
COclce(I)c(F)eelCl
CCNS(=0)(=O)clcee(I)cel
FS(F)(F)(F)(F)clcee(I)eel
Cclee(I)e(N)eelO
Cclee(Clee(N)ell
COclee(OC)e(C(C)C)ecll
O=S(=0)(NCclccceel)cleee(I)eel
COclce(Br)cc(F)cll
O=S(=0)(NC1CCl1)clcec(I)cel
Felee(OC(F)(F)F)ccell
0=C(O)clce(I)c(O)cclO
NCCICN(c2cec(I)e(F)e2)C(=0)01
Fclee(Br)ceell

Felee(I)c(F)eclBr
COclce(Br)c(C)eell
Oclceec(O)ell
Felee(F)e(CBr)ccll
O=C(O)clc(F)cee(I)clF
0=C(O)clec(O)c(I)e(O)cl
COclcee(I)e(0OC)cl
COclce(C(=0)Nc2cec(I)ee2)e([N+](=0)[O-
TeclOC
COclcee(C(C)=0)c(O)cll
COclcee(I)e(O)el
CCOclce(Clye(C#N)ecll
N#Cclee(I)e(O)eclCl
Fcleee(Br)c(F)cll
Neleee(Cl)e(F)ell
COC(=0O)clc(F)cce(I)c1F
Fele(I)cee(OCce2ccece2)clF
CCOC(=0O)clecee(Br)cll
Oclc(I)cee(F)clF
COC(=0)clee(I)e(N(C)C)eclO
COclcee(Br)e(F)cll
0=C(O)clce(I)c(O)cclF
CC(0O)=NC[C@H]1CN(c2cce(I)c(F)e2)C(=0)01
CC(C)Oclee(Clyceell
Cclece(F)e(I)clF
CCOclcee(I)c(F)clF
0=C(O)clcece(Cl)ell
COclcee(I)e(OC)clF
COclce(CO)e(Ie(0OC)cl



Nelcee(Br)c(F)cll
O=C(O)clec(I)c(F)cclF
Ccleeee(Cl)ell
Nelee(I)eeell
Oclce(Br)cecll
COC(=0)clee(I)e(OC)ccIN
COclce(F)e(C=0O)ccll
CC(=O)clc(F)cee(I)clF
N#Cclee(I)e(F)eclF
COclcec(I)c(F)clF
Cclee(I)e(N)cclF
COclee(OC)c(C=0)cell
Ccle(N)ce(I)ee(Br)clCl
Felee(Iceell
Clelece(I)e(OCe2cccec2)cl
Nele(Br)ee(F)e(F)cll
Fcle(Br)cee(I)clF

Fcleeee(COc2cee(I)ce2)cl
FC(F)(F)Oclcee(Oc2cece(I)ec2)cecl
FcleeceelOcleee(I)eel
Fclee(Cl)enclOclece(I)ecl
NCCOclcee(I)ecl

OCCOclcecce(I)eel

Icleec(OC2CCC2)ccl
CSCCOclcee(I)cel

CC(=0)Oclcce(I)eel

N#CCOcleee(I)ecl
0=C(0)CCCOclcce(I)ecl
Cleleee(Oc2cece(I)ec2)eclCl
Ccleee(NC(=0)c2cee(COc3cec(I)ee3)o2)cclF
Ccleee(Oc2eec(I)ee2)e(C)el
FC(F)(F)Oclcce(I)ecl
Iclcee(Oc2ece(I)ec2)cecl
Cclee(C)ee(Oc2ece(I)ec2)el
0=C(0)clcece(N=C(0)COc2ccc(I)cc2)cl
Ccleee(S(=0)(=0)Oc2ccc(I)ce2)ccl
Icleec(OC2CC2)ccl
0O=C(Oclcece(I)eccl)N(clecceel)eleceecl

CC(C)(C)OC(=0)N1C[C@@H](Oc2cec()ec2)C|

C@H]1C(=0)0

CC(O)=N[C@H]1[C@H](Oc2ccc(I)ec2)O[C@H]

(COC@@H]|(0)[CR@H]10
Icleee(OCCN2CCCCC2)ecl
FC(F)C(F)(F)Oclcce(I)ecl

OC(COclcec(I)ecl)=NCICCN(Cc2ccecc2)CCl

0=C(0)COclcec(I)ecl
NN=C(0)COclcce(I)ccl

Cclee(C)ec(NC(=0)c2cce(I)ec2)cl
NC(=O)clcee(I)cel
0=C(0)/C=C/clcce(I)ccl
0=C(0)C=Cclccc(I)ccl
NNC(=0)clece(I)eel
Oclnc(SCc2cce(I)cc2)nc2ececel2
O=Cclcee(I)cel
COcleec(N=C(O)c2cee(I)ce2)cel
OC1=NC(=S)S/C1=C\clcce(I)ecl

O=C(/C=C/clccc([N+](=0)[O-])ccl)clece(Iecl

CC(C=0O)clecce(I)ecl
O=C(NO)clcce(I)ecl
0O=C(CC10C(=0)c2cccec2l)clece(I)ecl
Iclcee(/C=C/c2cce(I)cc2)cecl
O=C(NclcceeelO)elece(I)eel

Fcle(Br)ee(Br)e(F)cll
CNS(=0)(=0)clcec(I)cel
Nelce(F)e(F)eell
NS(=0)(=0O)clccc(I)ccl
Ccle(F)eee(I)clF
Nelcee(F)e(I)clF
Fclee(Br)e(Cl)eell
Cclee(Br)cc(F)ell
Nelee(F)e(I)e(F)cel
COclce(Cl)ecell
COclee(0OC)e(OC)ccll
Ccle(Br)cee(I)clF
Fclee(Br)ce(F)cll
Nelee(F)e(I)ecelC(=0)0
COclce(F)eeell
0=S(=0)(NCclcencel)cleec(I)ecl
Cclee(I)c(F)ecIN

Cluster C

N#Ccleee(COc2cecc(I)ce2)cel
COclcee(COc2ece(I)ec2)ccl
COC(=0)cleece(COc2cecc(I)ee2)cl
Iclcee(OCc2ccecec2)ecl
Oclcee(Oc2cec(I)ee2)ecl
CC(C)(O)[Si)(C)(C)Ocleee(I)eel
0=C(O)clcce(Oc2ecec(I)ee2)ecl
COclceceelOcleec(I)ecl
NCC(0)COclece(I)ecl
NeleceeclOclece(I)eel
Icleec(OCC2CC2)ccl
CC(C)Oclcee(I)eel
0O=C(CI)COclcce(I)cel
C[C@H](Oclcee(I)ccl)C(=0)0
BrCCOclcce(I)ecl
CC(Ocleee(I)eel)C(=0)0
FC(F)(F)COclcce(I)ccl
Iclcee(OCc2cence2)cel
COclcee(Oc2eec(I)ee2)ecl
Clelece(COce2ccec(I)ee2)e(Clyel
CCOC(=0)COclcec(I)ecl
Fcleece(F)elOcleee(I)ecl
N#Ccleee(Oc2ecc(I)ce2)cel
Iclcee(Oc2ccece2)cel
Oclcee(I)ecl
OC(COclcec(I)ecl)=NCC1CCCO1
N=C(0)COclcce(I)cel
0=C(0)clcec(COc2ece(I)ec2)ccl
COC(=0)COclcee(I)cel

Cluster D

Iclcee(CSe2ne3ccece3[nH]2)ccl
Iclcee(-c2noc(-c3ccco3)n2)ecl
CCOC(=0)clccecc1C(=0)clece(I)ecl
CC(=0)Cclece(I)ecl
O=Cclcee(-c2cee(I)ee2)ccl
O=C(NC1CCN(Cc2cccce2)CCl)elece(I)ecl
O=[N+]([O-])cleccc(N=C(O)c2cce(I)ce2)ccl
COclcecccINICCN(C(=0)c2ceee(I)ec2)CCl
0O=C(CO)clcce(I)cel
Iclcee(-c2ne(-c3ccece3)no2)ecl
O=C(N=clcc[nH]ccl)clcec(I)ecl
O=C(CC(=O)C(F)(F)F)clcce(I)cel
OC1=NN=C(c2ccc(I)cc2)CC1
O=C(clcec(I)cel)N(cleceenl)cleceenl
CC(C)cleee(N=C(O)c2cce(I)ec2)ecl
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CCC(C)NS(=0)(=O)clcce(I)ecl
CCCNS(=0)(=0)clcec(I)cel
Felee(F)c(I)cc1Br
CCOclcc(F)c(I)e(F)cl
Ccle(N)cee(I)clF
COclce(O)e(C=0)ccell
Felee(Clyee(F)ell
Neleee(I)e(F)cl[N+](=0)[O-]
COC(=0O)clceee(Cl)ell
COC(=0O)clec(I)c(F)ecIN
COclce(I)e(OC)celBr
COclceec(F)ell
NC[C@H]1CN(c2cee(I)c(F)e2)C(=0)01
Nelce(F)e(IycclF
Felee(F)e(F)e(D)el

OC(COclcec(I)eecl)=NCCclnc2eccec2[nH]1
Feleee(Oc2ceec(I)ee2)ecl

CCOclcee(I)ecl

Icleee(OC2CCCCC2)ecl

COclcee(I)ecl

Clelcee(Oc2ceee(I)ec2)ccl
Ccleece(NC(=0)c2cec(COc3cce(I)ec3)o2)cl
O=C(Nclccc(F)c(F)cl)cleee(COc2ecec(I)ee2)ol
OCCNCCOclccee(I)ecl
COC(=0)cleec(COc2ece(I)ec2)ol
Icleee(OC2CCOCC2)ccl
N=C(O)clccee(COc2ece(I)ec2)cl
COC(=0)clcec(Oc2ceee(I)ee2)cel
FC(F)Oclcee(I)cel
0=S(=0)(Oclcce(I)ccl)C(F)(F)F
C#CCOclcee(I)ecl

COCCOclccce(I)eel

CC(C)(C)Ocleee(I)ecl

CCCCOclccee(I)cel
OC(COclcee(I)ccl)=NCeclnc2cccec2[nH]1
Icleee(OC2CCCC2)ecl
Cleleee(COc2ccec(I)ee2)ecl
0=C(0)CCOclccc(I)ecl
Ccleee(Oc2ceec(I)ee2)ccl
Iclcee(OCc2ccenc2)cel
COC(=0)clcec(C)e(NC(=0)c2cec(COc3ccec(I)ee
3)o2)cl

COclcecccICNC(=0O)clece(I)ecl
0=C(0)CCC(=0)clecce(I)ecl
O=C(Nclccee2ececel2)cleee(I)eel
CCNC(=0O)clcce(Ieel
COclcece(/C=C/C(=0)c2cce(I)ec2)cl
Icleee(-c2nc3cecce3s2)cel
O=C(clcec(I)cel)cleceeclCl
COclcecceINC(=0)clecc(I)eel
CCNI1CCN(C(=0)c2cec(I)ec2)CCL
Iclcee(-c2ncco2)ccl
OC1=NC(S)=N/Cl=C\clccc(I)ccl
Oclnene2nec(-c3ccc(I)ce3)ncl2
Iclcee(C#Ce2ceccec2)cecl
Iclcee(-c2ne3ncece302)ccl
COclcee(C=CC(=0)c2cce(I)ec2)cclO



O=C(C(=O)clcce(I)ccl)cleccecl
O=C(Nclccceel)eleee(I)ecl
CC(=0O)cleee(-c2cee(I)ee2)ccl
O=C(COC(=0)clcce(I)ecl)clece(Br)ecl
O=C(C=Cclcccsl)cleee(I)ecl
O=C(CCl)clcec(I)cel
NCCNC(=0)clecc(I)cel
O=C(OCclcce(I)cel)cleee([N+](=0)[O-])ccl
O=C(clcee(Br)ecl)cleee(I)cel
CC1(C)CC(=0)C2=C(CI1)Nclcce3ceece3elC2cel
cce(I)eel

CC(=Cclcee(I)ecl)C(=0)0
COclee(C=CC(=0)c2ccc(I)ce2)cecclO
Icleee(-c2nne(CN3CCCCC3)o02)ccl
Ccleee(NC(=0)c2cece(I)ec2)ncl
N#Cclecee(C(=0)c2cec(I)ee2)el
0O=C(O)clec(-c2cec(I)ec2)nc2eccecl2
Iclcee(-c2cee(-c3cee(I)ee3)ee2)eel
O=C(CBr)clcce(I)ecl
O=CIN=C(0)/C(=C/c2ccc(I)cc2)S1
COclcee2ne(NC(=0)c3cec(I)ee3)sc2el
0=C(OCclccccel)eleee(I)ecl
CC(0)=Nclnc(-c2ccc(I)ce2)esl
Iclcee(-c2ceno2)cecl
COC(=0)CNC(=O)clcee(I)ecl
O=C(clcec(I)ccl)nlnnc2ccece2l
CCN(CC)clece(C=0)c(OCc2ccc(I)ce2)cl
O=C(C=Cclcescl)cleee(I)ecl
CCOC(=0)clece(C(=0)c2ccc(I)ec2)ccl
COclcececl CC(=0)clece(I)ecl
O=clc(=Cc2ccc(I)cc2)sc2ne3cceec3nl2
Ccleece(N(c2eceee2)c2ece(-c3cec(I)ee3)ee2)cl
0O=C(0O)CN1C(=0)/C(=C\c2cce(-
c3cee(I)ee3)02)SC1=S
CNICCC(NC(=0)c2cec(I)ec2)CCL
OC(=Nclcee(Br)eel)cleee(I)eel
Cclee(C)e(NC(=0)c2cec(I)ce2)e(C)el
O=C(Nclccee(Cl)el)elece(I)ecl
CN(C)CCNC(=O0)clece(I)ecl
0=C(0)/C(S)=C/clcce(I)ccl
COC(=0)cleccecc INC(=0O)cleec(I)eel
O=clnc(-c2cce(I)ec2)[nH]ol
O=C(NclccceelCl)eleee(I)eel
CC(C)(C)OC(=0O)clcee(I)cel
Iclcee(B2Nce3cceccdecee(c34)N2)ccl
O=C(clcec(O)cel)cleee(I)eel
Ncleee(C(=0)c2ceec(I)ec2)ceel
CNI1CCN(C(=0)c2cce(I)ec2)CCl
0O=C(Nclcccecl C(=0)0)clecc(N=C(O)c2ccc(I)e
c2)cel

Ccleecc(NC(=0)c2cec(I)ee2)nl
O=Cclcee(OCc2ece(I)ec2)ecl
CCOC(=0)CC(=0O)clcee(I)cel
COclcec2oc(=0)c(-c3cec(I)ee3)ec2el
0O=C(ON1C(=0)CCC1=0)clcce(I)cel
CCOC(=0)CCCCC(=0)clece(I)ecl
COC(=0)CC(=0)clecce(I)ecl
CN(C)/C=C/C(=O)clcce(I)ccl
Nelce(-c2ece(I)ec2)nol
CCOC(=0)C1=C(C)NC(C)=C(C(=0)OCC)Clclc
cc(I)ecl

COC(=0)CCcleec(I)cel
Icleee(CN2CCOCC2)ccl
CC(C)(C)OC(O)=N[C@@H](CC(=0)O)Cclecee(l
)eel

CC1(C)C(c2cce(I)ec2)=[N+]([0-])C(C)(C)N10
Ccleccecc INC(=O)cleec(I)eel
Iclcee(-c2noc(-c3cees3)n2)eel
O=C(NclncceelO)eleee(I)eel
Cclee(C)n2¢1C(=C1C=CC(=[I+])C=C1)clc(C)cc
(C)nl[B-]2(F)F
N#CCCCCC(=O)clcee(I)cel
Ccleee(C(=0)c2cee(I)ec2)ecl
COclee(NC(=0)c2cce(I)ec2)ec(0C)cl
0O=C(O)clecce(I)ecl
N#CCCCC(=0)cleec(I)eel
O=C(clcecc(F)eel)elece(I)ecl
O=clcccenlCelece(I)ecl
O=C(CBr)CCclcce(I)ecl
0=C(0)C(=0)clccc(I)cel
0O=C(O)clecc(N=C(S)N=C(O)c2ccc(I)cc2)ccl
Ccleeee(C(=0)c2cec(I)ee2)cl
Ccleee(I)celCelece(-c2ece(F)ee2)sl
Cclnne(-c2cec(I)ce2)nnl
COclec(0C)e(OC)cec1C=CC(=0)clcec(I)ccl
O=cl/c(=C/c2cce(I)ec2)se2ne3cccee3nl2
CIC(=NNclcceeel)eleee(I)eel
O=C(clcccecl)clece(I)ecl
O=C(NC1CCN(Cc2cccce2)Cl)cleee(I)eel
O=C(NcleccecelF)eleee(I)ecl
O=Cclcce(-c2cee(I)ee2)ol
CC1=NN(C(=0)c2cce(I)ec2)C(C)(0)C1
Iclcee(-c2cencec2)ecl
Cclecen2ec(-c3cee(I)ec3)ncl2
CICclnne(-c2cce(T)ec2)ol
O=C(Cclcce(I)ccl)C(F)(F)F
N#CCC(=O)clcee(I)ecl
CCOC(=0)CCC(=0)clece(I)ecl
O=C(clcee(Cl)eel)clece(I)ecel
O=C(Nclccce(F)cl)elece(Iecl
O=cloc2cce(Cl)ec2ecl-clece(I)ecl
Ccleece(NC(=0)c2cec(I)ee2)cl
0O=C(O)clccee(-c2cee(I)ce2)cl
0O=C(0)C(S)=Cclcce(I)ecl
0=C(O)clecc(-c2cec(I)ec2)nc2ecc(Br)cel2
Iclcee(CSe2nne(-c3cence3)o2)ccl
O=C(CclccceclF)clece(I)ecl
COclce(C=0)ccc1OCelece(I)ecl
CCC(=0O)Cclcec(I)ccl
O=C(C=Cclcce(I)ccl)cleee(B(O)O)cel
O=cloc2cccec2ecl-clece(I)ecl
CCN=clcc(C)nc(N2CCN(C(=0)c3cce(I)eec3)CC2
)[nH]1

CN(C(=O)clcee(I)ccl)eleceecl
CCOC(=0)CCC(NC(=0)clecce(I)ecl)C(=0)0CC
N=C(O)clcccccINC(=O)clcee(I)cel
C=CCNC(=O)clcce(I)ccl
Iclcee(-c2en3cecee3n2)ecl
0O=C(0)CCCCC(=0)clecce(I)ecl
N=c1[nH]c(-c2cce(I)ec2)esl
O=C(NCclcccol)cleee(I)ecl
0O=C(0)CCCCCC(=0)cleee(I)ccl
COclcee(C(=0)c2cece(I)ec2)cecl
O=Cclen(Cc2ecee(I)ec2)c2eceecl2
Ccleee(S(=0)(=0)CC(=0)c2cec(I)ee2)ecl
OC1=NC(=S)SC1=Cclccc(I)ccl

Cluster E

OCclcee(I)cc1CO
C=Cclcce(I)ecl
CC(NCI1CCl)cleee(I)eel
C=C(C)clcece(I)ecl
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O=C(CclccecelCl)clece(I)ecl
O=C(NCclccencl)clece(T)eel
O=C(NCI1CCl)clece(I)ecl
CCOC(=0)Cclesc(NC(=0)c2cce(I)ec2)nl
Iclcee(/N=N/c2cce(I)ce2)ccl
Cclececec1C(=O)clece(I)ecl
COC(=0)[C@@H]1CS[C@H](c2cccec2CIN1C(
=0)clcce(I)ecl

CCC(=O)clece(I)ecl
Iclcee(-c2ce(-c3cceee3)ne(-c3ccece3)e2)ecl
0O=C(O)clcce(-c2cce(I)ec2)ecl
O=C(Cclcce(Cl)eel)cleee(I)eel
NC(=S)clcee(I)ecl

ON=Cclccc(I)ccl

CC(C)C(=O)clcec(I)ccl
O=C(Cclcceecl)clece(I)ecl
CCOclcee(C(=0)c2cce(I)ec2)ecl
OC(=Nclcee(Cl)eel)elece(I)ecl
CCScleee2ne(-c3cee(I)ee3)en2el
O=Cclccecc10Ccelece(I)ecl
CC(C)(C)OC(=0)CC(=0)cleee(I)eel
0=C(0O)clec(NC(=0)c2cee(I)ece2)ec(C(=0)0)cl
O=C(Nclceencl)elece(I)eel
Iclcee(-c2enco2)ccl
N=clnc(-c2cce(I)ce2)[nH]c(=N)[nH]1
O=C(clcec(I)cel)clece(I)ecl
CC1(C)CC(=0)C2=C(C1)OC1=C(C(=0)CC(C)(
C)C1)C2clcec(I)ecl

C=C(C(=0)OC)clcce(I)ccl
O=C(clcec(I)ccl)C(F)(F)F
CN=c1[nH]c(-c2cce(I)cc2)esl
COC(=0)C1=C(C)NC(C)=C(C(=0)OC)Clclecece(
Decl

OC(=Nclcec(F)cel)elece(I)ecl
C=CCOC(=0)C1=C(C)NC(C)=C(C(=0)O0CC=C)
Clcleee(I)eel

O=S(=0)(Cl)Cclecce(I)ecl
COclcec(CNC(=0)c2cce(I)ec2)ecl
FC(F)(F)clee(-c2cec(I)ee2)ee(C(F)(F)F)cl
CC(=O)cleec(I)cel
Iclcee(-c2ne3cecce3n2-c2cecee2)ecl
O=C(NC1CCCCCCl)clece(I)ecl
Nelee(-c2eee(I)ec2)nnl-clececel
O=C(NC1CCCCCl)clecee(I)eel
Ccleee(C(=0)0)ccINC(=0)clece(I)ecl
0O=C(Cl)clcee(I)cel
O=C(Nclcceenl)elece(I)eel
COclcec(C(0)=NN=C(O)c2cce(I)cc2)ccl
COclcee(/C=C/C(=0)c2ccc(I)ce2)c(0C)c10C
Iclcee(-c2nc3cecee3ne2-c2ecece2)ecl
CCN(CC)CCNC(=0)clece(I)ecl
COclcee(C=CC(=0)c2cce(I)ec2)cc1OC
Ccleee(-c2ce(-c3ceece3)ee(-c3cee(I)ee3)n2)ccl
O=C(NCCNICCCCCl)clece(I)ecl
CC(=0)CCclcec(I)ccl
O=CIN=C(O)CCCl(clecccccl)C1ICCN(Ce2ece(l)
cc2)CC1

O=[N+]([O-])clcee(-c2cec(I)ee2)ccl

OCclcec(I)cel
N#Cclece(I)eel
O=C(clcec(I)ecc)N1CCOCCI
OCCI1CCN(Cc2ccc(I)ce2)CCl



CCCCCclece(-c2ccc(I)ec2)ecl
Ccleee(I)ecIN=C(0)OC(C)(C)C

CCeclecc(I)eelC
FC[C@H]IN=C(c2ccccc2)O[C@@H]1clcec(I)ce
1

Iclcee(Ce2eec(I)ee2)ecl

OCclcec(I)cc1C(F)(F)F

CSCclcee(I)ecl

ClCclece(T)eel

CCCCeclecc(I)cel

COC(=0)C(N)Cclcee(I)cel
CC(C)(C)OC(=O)N1CCN(Cc2cee(I)ee2)CCL
Clelece(-c2cce(T)ee2)ecl
CC(C)(C)OC(=O)N1CCC[C@H]1clnce(-
c2cee(I)ec2)[nH]1
0O=C(0)[C@H](Cclcce(I)ecl)N=C(O)OCclcceee
1

CC(C)(C)OC(0)=NC(Cclecce(I)ecl)C(=0)0
Cclee(I)ee(C)elC
Iclcee(C2CC2)cecl

OCCeclcee(I)cel
Iclcee(C2CCCCN2)ecel
CNI1CCN(Cc2ccc(I)ec2)CCL
COC(=0)[C@@H](Cclece(I)ccl)N=C(O)OC(C)(
C)C
O=C(0)[C@@H](O)Cclccc(I)cel
CC(C)(C)NC(=O)clcee(I)cel
Cclee(I)ceclC(F)(F)F
CC(C)(C)cleec(I)eel
CCCC12COC(c3cce(I)ee3)(0C1)0C2
O=C(NCCCnlcencl)cleee(I)eel
Cclee(I)ceel-cleccecl
Ccleee(I)ecclC(=N)O
CCOC(=0)Ccleec(I)cel
NCeclece(I)ecl

Cclee(I)eeelC(C)C
CC(C)(O)clece(I)ecl
N=C(O)Cclcec(I)cel
Ccleee(-c2cec(I)ee2)ecl
Icleee(COc2cccen2)cel
CCOC(=0)[C@H](Cclcee(I)ec1)N=C(0)OC(C)(
C)C

CCCCeclcee(-c2ccc(I)ee2)ccl
OC(clece(I)ecl)(C(F)(F)F)C(F)(F)F
CSclcee(I)ecl
Cclee(I)ee(C(=0)0)clC
CCCcleee(-c2cee(I)ee2)ecl
Iclcee(Cn2cenc2)ecl
O=C(NCCICCl)clece(I)ecl
CC1(C)COB(c2cee(I)ec2)0C1
CC(C)N=C(O)Cclcece(I)cel
CON(C)C(=O)clcec(I)ecl
CCOP(=0)(Cclece(I)ecl)OCC
CN(C)C(=0)cleec(I)cel
Iclcee(C2CCNCC2)ecl
NC(C(=0)O)cleec(I)ccl
CN(Ccleeceel)C(=0)clece(I)ecl
CN(C)Ccleee(I)eel
OC[C@H]IN=C(c2ccccc2)O[C@@H]1clcec(I)e
cl

0=C(0)CCclcce(I)ecl
CC1CC(C)(C)OB(c2cee(I)ce2)01
FC(F)clceee(I)ecl
CC(C)(C)OC(=0)Cclece(I)eel
Ccleee(I)eelCO[Si](C)(C)C(C)(C)C
CNC(=0)cleec(I)cel
CC(C)clecce(I)eel
Iclcee(Cn2cecec2)ecl
CN(C)clece(-c2cce(I)ec2)ecl

CC(C)(C)OC(O)=N[C@H](Ccleee(T)ec])C(=0)
o)

CC(O)(O)[Si)(C)(C)OCclece(I)ecl
CC(C)NC(=O)clcee(I)eel
N#CC(cleececl)clece(T)eel
C[C@H](N)clcec(I)eel
0O=C(0)CCCclcee(I)cel
0O=C(0)CCCCCcleee(I)ecl
N[C@H](CC(=0)0)Cclcee(I)cel
Iclcee(CN2CCCCC2)cecl
Icleee(-c2ccece2)ecl
CCeclece(I)ceelC
C=CCN(CC=C)C(=0)clecce(I)ccl
COCCNC(=O)clcec(I)ecl
O=C(Cl)Cclcee(I)cel
NCCcleee(I)eel
Brelece(-c2ece(I)ec2)ccl
CC(0)=NCCNC(=O)clcec(I)cel
N#CC1(c2cee(I)ec2)CCl
CC(Br)clcec(I)ecl
Iclcee(-c2en3cese3n2)ccl
CC(C)(C)OC(0)=NCclece(I)ecl
CC(C)(C)OC(0)=NNC(=O)clcee(I)cel
Neleee(-c2eee(I)ec2)ceel
FC(F)(F)C(F)(clece(I)ecl)C(F)(F)F
O=C(0)[C@H](Cclcce(I)ecl)N=CO
CCCCceeeeCClelece(I)eel
FC(F)(F)clcee(I)cc1CBr
Icleee(CCN2CCOCC2)cecl
CC(N)cleee(I)eel
COC(=0)Cclecce(I)ecl
Cclee(I)ceelC(=0)0
0=C(0)C(Cclcee(I)ecc1)N=C(0)OCclcceccl
CCN(CC)C(=0)clece(I)cel
N#CCclece(I)eel
Cclecee(I)ecl-clec(I)ceclC
CCCCCCCclece(I)eel
NC1(c2cee(I)ec2)CCl
Iclcee(CN2CCNCC2)ecl
CCCCCC1CCC(c2cec(I)ee2)CCl
Iclcee(-c2cee(I)ee2)cel
CCeclecce(I)eel
NC(Cclece(I)ecl)C(=0)O0
CC(F)(F)clcee(I)cel
Iclcee(CN2CCCC2)ecl
0O=C(0)CCCCceeeeecellelece(I)ect
CC(C(=0)O)clcec(I)eel
O=C(clcec(I)eccl)NICCCC(c2nc3cecee3s2)Cl
FC(F)(F)clcec(I)ecl
CC[C@H](CO)NC(=O)clcee(I)eel
O=C(clcec(I)ecc)NICCCC1
0=C(0)C1(c2cce(I)ec2)CCl
CCCeclecce(I)eel
N[C@H](CF)[C@H](O)clcee(I)cel
Cclece(I)ceel-clece(I)eclC
COC(=0)[C@H](Ccleceec(I)ecl)N=C(O)OC(C)(C
)C

Brelecee(-c2cee(I)ee2)cl

COCeclcee(I)eel
CC(C)(C)OC(0)=N[C@H](CO)Cclcee(I)cel
Ccleee(I)eclCO
O=C(NC1CCOCCl1)clcec(I)cel
N=C(N)clcce(T)cel

Ccleec(I)cclC(F)(F)F
COclcee(-c2cec(I)ee2)ecl

BrCclcec(I)ecl
N[C@@H](CC(=0)0)Cclcee(I)ccl
CC(C)(C)OC(0)=NC(CC(=0)0O)Ccleec(I)cel
CC(C)Ccleee(I)ecl

S208

Sclece(I)ecl
CCCCCclcece(I)ecl
C[Si](C)(C)C#Ccleec(I)eel
Ccleee(I)eclC
O=C(NCclccceel)eleee(I)ecl
FC(F)(F)Cclcee(I)ecl
O=C(Cclcce(I)ecl)N1CCCCCL
CCN(CC)Ccleee(I)eel
0=C(0)CCCCclccc(I)cel
FC(F)(F)clcee(I)ec1 C(F)(F)F
CCclece(-c2cee(I)ee2)cel
CCOC(=0O)clcce(Ieel
OC(cleceecl)cleee(I)eel
NNCclcee(T)ecl
CCCCCCcleee(I)eel
SCclcec(I)ecl
Ccleee(I)ecc1CBr
CC(C)(C)OC(0)=N[C@@H](Cclcee(I)eecl)C(=0
)O

NCCl1(c2cce(I)ec2)CCCCl
0O=C(OCclcec(I)ecl)cleceecel
OB(O)cleec(I)ecl

C#Ccleee(I)ecl
O=C(clcec(I)cc)NICCC(F)(F)CCL
CCOC(=0)C(Ccleee(I)ec)N=C(0)OC(C)(C)C
O=clnc(O)cenlCelece(I)ecl
N[C@@H](C(=0)O)clcee(I)ccl
NC1(Cc2cce(I)ec2)CC1
CC(C)N(C(=O)cleec(I)ecl)C(C)C
Ccleee(I)eel

0=C(0)Cclcce(I)ecl

COC(=O)clcee(I)celC
Iclcee(P(c2cccec2)c2ecece2)ccl
CHCCNC(=0)clece(I)eel
CN(Ccleee(I)eel)C(=0)OC(C)(C)C
O=C([O-])Cclcee(I)ecl
Icleee([Si](c2ecece2)(c2eecec2)c2eceee2)ecl
O=C(Cclcce(I)cc1)N1CCCCL
C[C@H](N=C(O)OC(C)(C)C)clece(I)ecl
CCCNC(=0O)clcce(Ieel
N[C@@H](Cclcce(I)ecl)C(=0)O
CC(C)(C)cleee(-c2cec(I)ee2)ccl
COC(=0)C1(c2cec(I)ce2)CCl
Icleee(Ce2cecee2)ecl
CCl1(c2cee(I)cc2)N=C(O)N=C10
COC(=0)C1C2CCC(CClcleec(I)ccl)N2
COC(=0)cleec(I)cel
CC(C)S(=0)(=O)N[C@H]1CCOC[C@@H]lclcc
c(Decl

0O=C(Cclcce(I)ec])N1CCOCCI
O=C(clcec(I)cel)N(Celecceel)Celeccecl
CC(C)(C)OC(=O)N1CCN(C(=0)c2cec(I)ec2)CC
1

N[C@H](Cclcee(I)ecl)C(=0)O
CC1(C)OB(c2cee(I)ec2)OCL(C)C
Oclcee(-c2cee(I)ee2)ecl
CC(0)=NC(Cclcce(I)ecl)C(=0)0
CC(O)cleee(I)cel

Icleee(C2=NCCC2)ccl
Ccleee(I)ecclC[C@H](N)C(=0)O
CC(C)S(=0)(=O)N[C@@H]1CCOC[C@H]lclcc
c(Decl

Icleee(C2CCCCC2)cel

Cclee(I)ccc1CHN
0O=C10CCCIN=C(O)Cclccc(I)ccl
CC(C)CNC(=0)clecc(I)cel
C[C@H](O)clecec(I)cel
CCOC(=0)C(clece(I)ecl)P(=0)(0OCC)OCC
Iclcee(-c2en[nH]c2)ccl



O=C(Nclcec(I)eel)elecee(I)cl
OC(=Nclcee(I)cel)elece(C(F)(F)F)ccl
COCCCN=C(O)Nclcee(I)cel
O=[N+]([O-])clccce(N=C(O)Nc2cee(I)ee2)cl
O=C(CCCNI1C(=0)c2cceec2C1=0)Nclcec(I)ecl
CC(C)C(=O)Nclcee(I)eel
Cclee(C=0)c(C)nl-clece(I)ecl
COclcee(Cl)ec IN=C(S)Ncleee(I)ecl
0=C(O)clceccecINelece(T)eel
O=C1Nc2cccec2Cl=Nclcec(I)ccl
Cclee(I)eccINC(O)=Nclceceeel
O=C(Nclccc(I)cc1C(=0)O)clcec(F)ecl
NN=C(O)CNclcce(I)ccl
0=C(0)C1C2CCC(02)C1C(=0)Nclcec(I)ecl
CCOC(=0)C(=CNclcee(I)ec1C)C(=0)0CC
Cclec2e(nl-cleee(I)ecl)CC(C)(C)CC2=0
CC(C)=CC(=0O)Nclcee(I)eel
NN=C(S)Nclcee(I)eel
O=C(Nclcee(I)ecl)elecencel
CC(C)(C)cleec(OCC(=0)Nc2eee(I)ee2)ecl
O=[N+]([O-])clccc(NC(=S)Nc2cec(I)ee2)ecl
0O=C1/C(=C\c2cccec20)C(0)=NNlcleee(I)cel
O=C(CCCclcceccl)Neleee(I)eel
O=CIN(c2cce(I)ec2)CCCCL(CHCI
OC(=Nclcee(I)cel)elecc2eceec2nl
COC(=0)cleececc IN=C(O)Nclcee(I)eel
CC(C)(C)cleee(-
c2nn(CNc3cee(I)ee3)e(=S)o2)ccl
Cclee(C(=0)Oc2cce(I)ec2)ceccl [N+](=0)[O-]
O=C(Nclcee(I)ecl)eleceecl-clececcel
CN(C)cleee(I)cclBr
O=clc(Oc2cce(I)ec2)coc2ec(O)cccl2
O=C(Nclcce(I)cel)cle(F)eeeclF
O=Clc2ccecc2CNIcleee(I)eel
O=C(Nclcee(I)ecl)C1CC(=0)N(C2CCCCC2)C1
CCOC(0)=NC(N=C(S)Nclcce(I)cc1)C(CI)(CCL
CS(=0)(=O)Nclcee(I)eel
0=C(O)clec(I)cccIN=C(0)OCclceceel
Ccleecec1C(=0)Neleec(I)eel
CC(C)C(0)=Nclcee(I)ec1C(=0)0
CC(Ocleceec])C(=0O)Nceleee(I)eel
O=C1C(Cl)=C(Cl)C(=O)N1clccc(I)ccl
O=clc(Oc2ccee(I)ec2)coc2ec(O)ec(O)cl2
CC(O)=Nclcce(S(=0)(=0)Nc2cce(I)ec2)ecl

0=C1/C(=C\c2cc(Br)ccc20)C(0)=NNlclcec(I)e
cl

0O=C1CSC(=S)Nlclcecc(I)ccl
CC(=0)OCC(=0O)Nclecee(Ieel
O=C=Nclcce(I)ecl
0=S(=0)(Nclcce(I)cel)cleeceel
Iclcee(-n2cenn2)ccl

Ccle(Cl)ecee IN=C(O)CN(cleee(I)eel)S(C)(=0)
=0

CCCCS(=0)(=O)Nclcee(I)cel
0=C(O)clcececl-clecece 1 C(=0)Nceleee(I)ecl
CCOclceeceIN=C(O)Nclcee(I)eel
O=C(CCNclcee(I)cel)eleceecl
OC(=Nclcee(I)cel)elece(COc2eccec2Br)ol
0O=C(COclcee(I)ecl)Neleee(C(=0)O)cel
CC(Br)C(=O)N(C)clcee(I)ecl

Cclee(I)ee(C)e INC(=O)cleecceel
COclcec(OC(C)C(=O)Nc2cec(I)ec2)ecl
O=C(Nclcee(I)ecl)N(clecceel)eleceecl
OC(=Nclcec(I)eel)elece(F)eel
0=C(O)clccencINelcee(I)eel
CC(C)(C)OC(0)=Nclcee(I)cclC(=0)0

Cluster F

0=C(0)C1CC=CCCI1C(=0)Nclcce(I)ccl
CC(=0)Oclcec(C(O)=Nc2cee(I)ce2)ccl
Cclee(I)ece INC(=0)CCl
0O=C1C=CC(=O)Nlclccc(I)ccl

Cclee(I)cece IN=C(O)clcec2eccee2nl
O=C(Nclcce(I)cel)elecee(IN+](=0)[O-])cl
CCCC(O)=NC(=S)Nclcce(I)ecl
CC(0)=NC(=S)Nclccc(I)cel
Iclcee(N=c2c3cceee3[nH]c3cecee23)ecl
O0=C10[C@@H](CO)CNIlclcec(I)cel
CC(=0)/C(=C/Nclece(I)ecl)eleceeel
O=[N+]([O-])clccce(N=C(S)Nc2cce(I)ee2)cl
Cclee(C(=0)Nc2ece(I)ee2)e(C)ol
CCOclee(OCC)e2¢(=0)c(Oc3ccc(I)ee3)coc2el
OC(=Nclcec(I)eel)eleccol
S=C(Nclcee(I)cel)Neleee(I)eel
CC(=O)N(C)cleec(I)cel
O=C(Nclccc(I)ccl)C(F)(F)F
0O=C(Oclcee(I)ecl)Cle2eccec20c2eccec2 1
N#CC(C#N)=NNclcee(I)cel
COclcece2ecee(/C=C/c3ec(I)ecc30C(C)=0)ncl2
O=C(CC(Nclcce(I)eel)cleeeeel)cleececl
CCN=C(S)Nclcece(I)cel

OC(=NCclcccol)clec(I)ccc IN=C(O)cleece2ecce
cl2

0O=Clc2ccecc2C(=0)N1CNcelcee(I)eel
OC(=Nclccee(Br)el)Neleee(I)eel
Cclee(NC(=0)c2ccec([N+](=0)[O-
1e2C)c(C)eell
CC(C)(C)cleee(S(=0)(=0)Nc2cee(I)ce2)ecl
O=C(Nclece(I)ecl)clececelCl
O=C(Nclcee(I)ecl)OCclececel
CC(O)=Nclcce(I)cel
O=[N+]([O-])clecec(C(O)=Nc2cee(I)cc2)ol
0=C(0)C1CCCCC1C(=0)Nclcee(I)eel
CNI1CCN(c2cce(T)ee2)CCL
Cnlc(=0)c(C(=0)Nc2cec(I)ce2)c(O)c2eccec2 ]
OC(=NC(S)=Nclcce(I)ecl)clece(Br)ol
0O=C(Nclece(I)ccl)cleee(ClyeclCl
Oclccecel/C=N/clece(I)ecl
Oclccee(/C=N/c2cec(I)ec2)c10
O=[N+]([O-])clcec(O)e(/C=N/c2cce(I)ec2)cl
CNcleee(I)ecl
O=C(CS(=0)(=O)clcceccl)Neleec(I)eel
0O=S(=0)(Nclcce(I)ecl)elece(F)eel
CN(C(=0)OC(C)(C)C)cleec(I)eel
CC(C)(Ocleee(Cl)eel)C(=0)Neleee(I)ecl
CCOclcee(NC(=O)Nc2cee(I)ec2)ecl
CC(=0)Oclcccec1C(=O0)Nclcec(I)ecl
O=CIN=C(O)CCNIlclcee(I)cecl
Iclcee(-n2cnnn2)ccl
O=C(CSCclc(F)cccclCl)Nelece(I)ecl
O=C(CCclcccecl)Neleee(I)eel
O=S(=0)(Nclcce(I)eel)elece(Br)eel
0O=C(0)CCC(=0O)Nclcee(Ieel
Iclece(N2CCNCC2)cel

0O=C1C2C3c4ccecc4C(cdececcd3)C2C(=0)N1cl
cce(I)eel

OC(=Nclcce(I)cel)elecesl
0=C1/C(=C/c2cccec2)C(O)=NNlclece(I)ecl
O=Clc2ccec3eece(c23)C(=0)N1clece(I)ecl
O=[N+]([O-])clceceel/C=N/clcee(I)cel
SC(=NCclccecol)Neleee(I)eel
0=S(=0)(Nclcce(I)eel)clecee2ecencl2
Cclee(Ne2eee(I)ec2)n2nene2nl
CC(C)cleee(/C=C/C(O)=Nc2cce(I)cc2Clcel
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CN(C)cleee(/N=N/c2cce(I)ce2)ecl
CCN(CC)elece(/C=C2/C(=0)N(c3cce(I)cc3)N=C
20)c(O)cl
Cclee(I)eeccINC1=CC(=0)CC(C)(C)CL
Cclen(C(=0)c2cccce2)c(=S)nl-cleee(I)eel
OC(=Nclccee2ececc12)Neleec(I)eel
O=C(CN1CCOCC1)Nclcee(I)ecl
O=C(CCI)Nclcee(T)eel
OC(=Nclcee(Cl)eel)elece(COc2ceec(I)ee2)ol
O=C(Nclccc(I)cel)elecee(F)cl
O=C(Nclcce(I)cel)elecee(C(F)(F)F)cl
O=[N+]([O-])clceec(Oc2eee(I)ce2)ecl
OC(=Nclcec(I)eel)elece(I)eel
Cclee(I)eccINC(=0)/C=C\C(=0)O
0O=C(Nclecce(I)ecl)clecencl1Cl
CCCCCC(O)=NC(=S)Nclcce(I)ecl
Feleee(NC(=S)Nc2ceec(I)ee2)eel
CC(=0)Oclec(0OC(C)=0)c2¢(=0)c(Oc3cee(I)ee3
)coc2cl
0O=C1CC(NCc2ccccc2)C(=0)Nlclcec(I)ecl
Cclee(I)eccINC(=0)OC(C)(C)C
OC(=Nclcee(I)eel)C(O)=Nclece(I)ecl
O=C1CC(N2CCN(c3cee(Cl)ee3)CC2)C(=0)N1cl
cce(I)eel

COclcee(C(0)=Nc2cee(I)ee2)cel
OC(=NC1CCCCCI)Nclcee(I)eel
C=CCnlc(CNc2cec(I)ee2)nnc 1 SCC(=0)clecceel
N#Cclece(/C=N/c2cce(I)ce2)cel
O=C(Nclcee(I)ecl)ele(O)nc2eecee2elO
Cclee(C)e(S(=0)(=0)Nc2cec(I)ce2)e(C)el
O=C(CSclnc(O)c2cceee2nl)Neleee(I)eel
O=C(CC1C=CCC1)Nclcce(I)ecl
0=C(O)clec(I)cccIN=C(O)Cclceeeel
0=C(0)clce(S(=0)(=0)Nc2cce(I)ec2)cec1O
Cclee(I)ee(C(=0)0)cIN=C(O)C(F)(F)F
CC(O)=Nclccc(I)celC
0O=C1CC(NC2CCCCC2)C(=0O)Nlclecee(I)ecl
Cclee(=0)n(-c2cec(I)ce2)[nH]1
OC(=Nclcee(I)eel)elecc(CN2CCOCC2)ecl
O=C(Nclccee([N+](=0)[O-
Del)eleee(COc2ece(I)ee2)ol
O=cloc2ccecec2e(Ne2eec(I)ee2)cl[N+](=0)[O-]
CCS(=0)(=O)Nclcee(I)eel
O=C(COclcce(I)cel)cleee(Br)ecl
0=C(O)clece(C(=0)Nc2eec(I)ee2)e(C(=0)0)cl
O=C(Nclcee(I)ecl)eleceeell
CCclec(I)cccIN=C(O)cleee([N+](=0)[O-])ol
CCN(CC(=O)Nclece(I)eel)eleceeel
CN=C(S)Nclcce(I)cel
O=C(Nclcec(I)ecl)NICCCCC1
O=C(Nclcee(I)ecl)eleceenl
0=C(0)CCC(=0)Nclcce(S(=0)(=0)Nc2cce(I)ce
2)cel

Iclcee(Ne2eee(I)ee2)ecl
Iclcee(/N=C/c2ccco2)ccl
O=[N+]([O-])clcece(S(=0)(=0)Nc2cec(I)ee2)cl
N=C(O)Nclcee(I)cel
0O=C1/C(=C\c2cccs2)C(0)=NNlcleee(I)cel
O=C(Nclcee(I)ecl)elencenl
OC(=Nclcee(I)cel)eleencel
O=[N+]([O-])clec([N+](=0)[O-
Dec2ceenc2elNeleee(I)eel
CC(C)(C)OC(=O)N1CCN(c2cce(I)ec2)CCl
0=C(0)C1(C(=O)Nc2ccc(I)cc2)CCL
NS(=0)(=0)clcec(S(=0)(=0)Nc2cee(I)ce2)ecl
O=C(Nclcee(I)ecl)Neleee(I)ecl
O=C(Nclcee(I)eel)C1CCCCCL



COclce2nenc(Ne3ceee(I)ee3)c2ec10C
Cclee(NC(=0)c2ece(C)e([N+](=0)[O-
De2)e(C)eell

O=C(Nclcce(I)ecl)C1CCCO1
NC(=Nclcce(I)ecl)C(N)=Nclcee(I)cel
O=C(Nclcee(I)eccl)N1CCOCC1
O=C(CCCCCCC(O)=NO)Nclcee(I)cel
0O=C1C(c2cceee2)=C(Nc2ece(I)ee2)c2ecece2l
CC(CC(=0O)Nclece(I)ecl)eleceeel
CCCC(=O)Nclcec(I)eel
O=[N+]([O-])clccececlS(=0)(=O)Nclcee(I)eel
OC(CNclcee(I)eel)Cnle2eccee2c2eccec2]
Icleece(NCe2nne3n2CCCCC3)cecl

Cclee(I)ceelNele(C(O)=NOCC2CC2)cc(F)c(F)c
IF

CCCCC(0)=Nclcee(I)ec1C(=0)0
Iclcee(-n2ccen2)ccl
CCnlce(=0)c(C(=0)Nc2cee(I)ee2)c(O)c2ecece2l
FC(F)(F)clenc(Oc2ceec(I)ee2)c(Clyel
0=S(=0)(Nclcce(I)cel)clecee2eccec]2
CCCCC(=0O)Nclcee(I)eel
Ccleee(C(O)=Nc2ceee(I)ee2)cecl
O=[N+]([O-])clcee(S(=0)(=0)Nc2cee(I)ce2)ecl
0O=Clc2ccecc2C(0)(c2eceec2)N1cleee(I)eel
0O=CI1CCCCNIlclece(T)ecl
Ncle(C(=0)0)ce(I)ec1C(=0)O
CCOC(=O)Nclcee(I)ecl
OC(=NCCICCI)Nclcee(I)eel
COC(=0)cleece(N=C(0)COc2ccc(I)ce2)cl
CC(C)=CC(=0O)Nclcee(I)celC
0=S(=0)(Nclcce(I)eel)eleee(Clyeel
Clelcee(/C=N/c2cce(I)ec2)ccl
Cclee(C)e2[nH]e(C)ec(=Ne3cce(I)ee3)e2el
O=C(Nclcee(I)ecl)CICC1
N#CCC(=O)Nclcee(I)cel
OC(=Nclcee(Cl)e(Cl)el)Nelece(I)ecl
COclccce(C(=0)Nc2eec(I)ee2)el
N=C(S)Nclcce(I)eel
O=[N+]([O-])clcec(Oc2eee(I)ee2)ncl
CcloncelC(=0O)Nclcee(I)cel
0O=C(0)CCCC(=0)Nclcec(I)cel
O=C(CSclnc2cce([N+](=0)[O-
Dee2[nH]1)Nclece(I)ecl
CC1=NN(c2cce(I)ec2)C(=0)C1
CC(CHC(=0O)Nclcee(I)eel
COclcec(N(c2cec(I)ee2)c2ecc(OC)cc2)ccl
O=C(Cclc[nH]c2ccece12)Neleee(I)eel
CC(0)=Nclcece(I)cc1C(F)(F)F
O=[N+]([O-])cleccenclOcleee(I)cel
CCCCnle(=0)c(C(=0)Nc2cee(I)ee2)c(O)c2eccee
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O=[N+]([O-])clcec(/C=N/c2cce(I)cc2)ecl

Iclcee(-n2cnnce2)ccl

0=C(O)clc(F)cecell
Sclecee(I)cl

Cclee(N)ee(I)el
CC(C)(C)OC(O)=Nclce(Bree(I)cl
Oclce(Br)ee(I)cl
N#Cclc(F)ee(I)eclF
Felee(I)ee(F)ell
Oclee(Clyee(I)cl
Ccleee(N=C(O)c2cesc2)ccll
OC(=NCeclccecel)cleec(F)eell
Neleee(CO)e(I)cl
Ccleee(O)cell

N=C(O)CNclcee(I)eel
Ccleee2nenc(Ne3ceee(I)ee3)c2el
Iclcee(Oc2necen2)ccl
O=[N+]([O-])clec(C(F)(F)F)cc([N+](=0)[O-
DelOcleec(I)ecl

Brelenc(Oc2cece(I)ec2)ncl
Icleece(NC2CCCCC2)ecl
CCOC(=0)C(=CNclcee(I)ecl)C(=0)0CC
COclcee(S(=0)(=0)Nc2cec(I)ec2)ecl
NNclcee(I)ecl
COclcee(S(=0)(=0)Nc2cee(I)ee2)ecc10C
O=C(Cclcce(F)celF)Neleee(Ieel
Cclee(C(=0)Nc2eee(I)ecc2C(=0)O)ccc 1 [N+](=0)
[O-]

COclcece(/C=N/c2ccc(I)ce2)c1O
O=C(Nclcee(I)ecc1C(O)=NCCO)cleccesl
OC(=NC(=S)Nclcce(I)ecl)eleceeel
O=C(Nclcee(I)ecl)C1CCN(C(=0)c2ccc02)CCL
Icleee(N(c2eeeee2)c2eccec2)ecl
Cnlnc(C2CC2)cc1C(0)=Nclcec(I)ccl
0=C1C=C(Nc2ccc(I)cc2)CCC1
Cclee(I)eccINC(O)=Nclceee2eccecl2
CC(C)(C)cleec(C(O)=Nc2cee(I)cc2)cecl
OC1=NC(=S)N=C(0O)C1=Cclccenl-clcec(I)ccl
NS(=0)(=0)clccc(NC(=S)Nc2cec(I)ee2)ecl
Icleece(N2CCOCC2)cel
OC(=NOCCICCl)clcee(F)e(F)cINclcee(I)eelCl
CC(C)(C)OC(=O)Nclcec(I)eel
Cclee(I)ceelNele(C(=0)O)cc(F)c(F)c1F
0O=C(COclccecec1C(0)=NCclcececl)Neleee(I)ce
1

0O=C(Nclece(I)ecl)clec2ec(Cl)cec2oe1=0
Iclcee(N=P(c2cccee2)(c2ecece2)c2eccee2)ecl
OC(=Nclcccecl)Neleee(I)eel
CCOC(=0)clece(NC(=0)Nc2cee(Iee2)ecl
0=C(O)clcecec1C(=0)Nclcee(I)eel
Cclnc2eceec2e(=0)nl-cleec(I)ecl
Ccleee(/C=N/N=c2[nH]c3nonc3[nH]c2=Nc2ccc(
T)cc2)ol
CC1=C(C)CC(C(=0)Nc2cce(I)eec2)C(C(=0)0)C1
CCOC(=0)clece(NC(=S)Nc2cee(I)ee2)cel
O=[N+]([O-])clccc(Ne2eee(I)ee2)c([N+](=0)[O-
Pel

CC1(C)CN(c2cee(I)ee2)C1=0
NCCS(=0)(=0)Nclcee(I)ecl
CCcleee(S(=0)(=0)Nc2ecee(I)ec2)ecl
CCCCCC(=0)Ncleee(I)eel
N=clncnc(Nc2ceee(I)ce2)[nH]1

CN(C)cleee(I)cel

O=C(Nclcee(I)ecl)eleceeclF
0O=C1C(N2CCOCC2)=CCCNlclecce(I)ecl
CCOC(=0)/C(C#N)=C/Nclcce(I)cel
O=C(/C=C/clceccec])Neleee(Ieel

Cluster G

CC(O)=Nclcce(S(=0)(=0)Nc2ccee(I)e2)ecl
Ncelecee(I)e1C(=0)O
N=C(O)clcce(T)celF
Iclceee(OCe2ceceec2)cel
Felecee(I)c1C(F)(F)F
Cclee(F)ee(I)elC(=0)0
CN(C)CCOclccec(I)el
CN(CCcleceenl)Celeece(I)el
COclcec(CO)e(I)el
Ccle(F)ee(F)eell
OCclcee(F)eell
N=C(O)clcce(T)ccIN
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CCN(CC)C(=0)Nclece(I)ecl
CCOC(=0O)clc[nH]c2cee(OCC)ec2c1=Nclcec(I)e
cl

CC(=0)cleece(NC(=0)Nc2cee(I)ee2)ccl
Iclcee(-n2¢3ccece3ce3ccece32)ecl
O=C(Nclcec(I)cel)eleceecl C(F)(F)F
[N-]=[N+]=Nclcce(I)ccl
CCC(=O)Nclcce(Ieel
0O=C1SC(Nc2cce(I)ec2)C(=0)Nlcleeeecl
O=CclcceecelOcleee(I)eel
0=C(O)clec(I)cccIN=C(O)clcececl
SC(=Nclccceel)Neleee(I)ecl
O=[N+]([O-])clcec(C(O)=Nc2cee(I)ce2)ecl
Icleece(N2CCCCC2)ecl

Neleee(Ieel

CC(=0)CC(=0)Nclcce(I)ecl
0=S(=0)(Nclcce(I)ecl)clecesl
Ccleee(S(=0)(=0)N=C(O)Nc2cce(I)ce2)ccl
Ccleee(S(=0)(=0)Nc2cee(I)ce2)ccl
O=C(Nclcee(I)ecl)C(cleeceel)cleccecl
Iclcee(-n2ccec2)ecl
0O=C(CCCCI)Nclcee(I)eel
NCC(=O)Nclcee(I)eel
0=C(O)CNclcee(I)eel
Cclncenl-cleec(I)ecl
CCN(CC)elece(/C=N/c2ccc(I)ce2)c(O)cl
0O=C10C(Nc2cce(I)ce2)c2eecec2l
CS(=0)(=0)clcec(C(O)=Nc2cece(I)ec2)ecl
Ncleee(S(=0)(=0)Nc2cee(I)ec2)eel
COCeclece(C)ne2sc(C(=0)Nce3ece(I)ee3)e(N)cl2
0O=Cclcec(OCC(=0)Nc2cec(I)ee2)ecl
0O=C(Nclecce(I)cc1C(=0)Nclcee(Cleel)elecesl
Iclcee(N=c2ncnc3[nH][nH]cc2-3)ccl
S=C(Nclcce(Br)ecl)Neleee(I)eel
CC(C)(C)OC(0)=Nclcec(I)ccl [N+](=0)[O-]
Ccle(C(=0)O)nnnl-cleec(I)cel
COC(=0)clcececIN=C(0)COclece(I)ecl
Ccleee(C)nl-cleee(I)eel
O=C(Nclcee(I)ecl)eleceeel

0=C1/C(=C\c2cce(N3CCOCC3)cc2)C(0)=NNlc
Leee(I)eel

CC(=0)clee(I)ec(C)eINC(=O)C(F)(F)F
0O=C1/C(=C\c2cccec2)C(O)=NNlclece(I)ecl
0=C(O)clcce(F)c(F)cINcleee(I)eclCl
CCOC(=0)CNclcec(I)ecl
O=Cclcceenl-cleee(I)ecl
CC(=0)cleee(Oc2ece(I)ec2)ncl
0O=C(Cclcececl)Neleee(I)eel
COCCN=C(O)Nclcce(I)cel
Cclee(I)cce INC(=O)C(F)(F)F
Cclee(I)eccIN1C(=0)C=CC1=0
OC(=Nclcec(I)cel)elece(Cl)ecl

Ccleec(N=C(O)c2ccoc2)cell
Felee(I)ee(F)elCl
Oclce(O)ce(I)el
O=C(O)clc(I)cce(C(F)(F)F)c1F
NCeclecce(I)cclF
COC(=0O)clc(F)cceell
CN(C)clee(F)ee(I)el
Iclccec(N2CCOCC2)el
COclee(I)e(C(=0)0)c(0C)cl
CS(=0)(=O)Nclccee(I)el
N#Cclece(N)eell
OC(=Nclceee(I)el)C(ChCI



O=Cclc(I)cce(Br)clF
Ccleee(C)nl-cleeee(I)el
CN=C(O)clccec(I)cclF
N#CCclece(I)eclF
Cclee(O)ec(I)el
COC(=0)cle(O)cccell
O=C(O)clc(F)ce(F)cell
OC(Cclc[nH]c2cceec12)=Nclecee(I)cl
Brelecee(I)el
Ccleee(I)e(C(=0)O)clF
Felee(Clee(I)el
CC1(C)OB(c2¢(F)cece2l)OC1(C)C
Feleee(N=C=S)c(I)cl
COclee(Br)ce(I)cl
N=C(O)Nclccee(I)el
Ccleee(N)cell
O=[N+]([O-])clc(F)cceell
CC(C)(C)OC(0)=Nclcee(F)eell
OB(O)clc(F)ceeell
COclce(Chee(Del
Felee(I)ec2ceececl2
O=Cclc(I)cce(Cl)clF
Ccleee(N)e(C)ell
CC(C)Oclceee(I)el
CN(C)Ccleeee(I)el
0=C(O)clc(O)ccecllI
OCclcee(I)cclF
Ccleeee(S(=0)(=0)Nc2eceee(I)c2)cl
Cclee(F)ee(I)el
COclce(I)e([N+](=0)[O-])cc1Br
COCCN=C(O)Nclccee(I)cl
CCOC(=0)cle(F)ceccll
Oclce(F)ee(I)el
OC(CCl)=Nclccee(I)cl
Ccle(Br)ee(F)eell
Neleee([N+](=0)[O-])e(I)cl
COclcee(C(=0)Cl)e(T)cl
COclec(I)ec(C(F)(F)F)cl
Iclcecee(N2CCCC2)cl
COCCOclccce(I)el
OC(=Nclceee(I)el)OCeleeceel
CC(C)(C)OC(0)=Nclc(F)cceell
COclee(T)e([N+](=0)[O-])ccll
Cclee(C)e(I)ecIN
CNclceee(I)cl
OC(Ccleeceel)=Ncleeee(I)cl
Ccleec(I)cclF
Ccleee(S(=0)(=0)Nc2cee(C)e(I)e2)ccl
0=S(=0)(Nclccee(I)cl)cleeceel
CC(C)(C)OC(0)=Nclceee(I)el
OC(=NCCICCI)Nclceec(I)el
CCN(CC)CC(O)=Nclcece(I)el
0O=Cclc(O)ceeell
Ccle(F)eceell
Feleee(Oc2ceeee(I)e2)cel
Nelee(N)ee(I)el
COclceee(I)c1C(=0)0
COclcece(I)clC
0=C(0)Cclcce(F)cell
Iclccee(NCe2eceec2)cl
OCclc(F)cecell
C=C1[CH]C(I)=CC=Cl.[Br-].[Zn+]
COC(=0)cle(N)cceell
O=[N+]([O-])clc(O)cccell

Ccleec(0OS(=0)(=0)c2cec(I)ce2)ccl
0=S(=0)(Nclcceeel)eleee(I)ecl

COclcee([N+](=0)[O-])c(I)cl
CCOclccee(I)el
OCCOclcecee(I)el
OC(=Nclccee(I)cl)C(F)(F)F
Iclceee(-n2cenn2)cl
CCCOclcece(I)el
Ccle(N)ee(Clyeell
N#CCC(O)=Nclccee(I)cl
0=C(0)Cclccec(I)cclF
Iclceec(CN2CCOCC2)cl
Nelecee(I)el
CC(C)(O)[Si)(C)(C)Ocleece(I)el
OCclcee(I)ecclOCelceceel
O=Cclc(F)ceeell
N#Cclece(F)eell
Felee(I)ee(C(F)F)cl
Ccle(N)ceeell
BrCCCOclccce(T)cl

Cnlc(=0)c2¢(nen2CC(0)=Nc2ccce(I)e2)n(C)el=
o

Ccle(F)ee(I)cclF
OCclece(F)ee(I)cl
CNclee(Br)ce(I)cl
COclcee(C(=0)O)c(I)cl
Nelee(I)ee(C(F)(F)F)cl
0O=C(O)clc(I)cee(Br)clF

CC(C)(C)OC(=0)N1CCN(c2ccee(I)e2)CCl

O=Cclcce(F)cell
COcleec(N=C(0)OC(C)(C)C)e(I)cl
Fcleee(CBr)e(I)el
O=Cclcce(O)cell
N#Ccle(I)cee(Cl)clF
O=C=Nclccee(I)cl
Felee(I)ecc1C(F)(F)F
0O=C(Cl)clc(F)cceell
Felee(I)ce(F)c1Br
CCOC(=0)COclcecc(I)cl
Felee(I)ec(OC(F)F)cl
COclceec(I)c1CH#N
COC(=0)clce(Br)e(F)ccll
Iclceec(NC2COC2)cl
Ccleeee(N=C(O)Nc2cece(I)e2)cl
CC(O)=Nclccee(I)el
O=[N+]([O-])clc(F)cc(F)eell
CN(C)cleece(I)el
CC(O)=Nclcce(F)eell
0O=C(O)clecc(OC(F)(F)F)ccll
Fcleeee(I)el

CSclceec(I)cl
CC(0)=Nclcee(C)e(I)el
Felee(F)ee(I)el
CCNclcee(F)eell
0=S(=0)(Nclccee(I)cl)clecesl
COclce(N)ce(I)el
Ccleee(F)eell
O=C(O)clc(F)ce(I)cclF
CN=C(O)Nclccce(T)cl
COclcee(C(=N)O)c(I)cl
0=C(O)clcec(F)cell
COclceece(I)cl
COC(=0)clec([N+](=0)[O-])c(I)cc1O
N=C(O)clc(F)cceell
0=C(0)COclccce(I)cl
CCCC(O)=Nclcce(F)eell

Cluster H

0=C(O)clcee(I)e(C(F)(F)F)cl
0=8(=0)(clcce(I)ce])N1CCOCCI
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O=[N+]([O-])clce(Br)c(F)ccll
COC(=O)clcec(F)eell
Felee(I)ee(C(F)(F)F)cl
CC(=0)Oclccee(I)cl
Iclccec(N2CCCCC2)cl
Fclee(Br)ee(I)cl
Nelee(F)ee(I)el
Nelee(Clyee(I)el
N#Ccle(F)ceeell
COclcec(C#N)e(I)cl
COC(=0)cleecc(N)cell
Nceleee(C(=0)0)c(I)el
COclcece(I)eIN=C(0)OC(C)(C)C
COC(=0)clcec(OC)ccll
COclcee(C=0)c(I)cl
BrCCOclccece(I)cl
FC(F)(F)Oclce(Br)ee(I)cl
Fcleeee(I)elCBr
Ccleee(N=C(O)CCl)ccll
FC(F)(F)Oclccee(I)el
CNclcee(OC)ecll
Nele(O)ceeell
COclcee(C)e(I)el
Ccleee(I)e(C)eIN
FC(F)Oclccee(I)cl
Nelee(I)ee(CO)el
0O=C(O)clc(I)cee(ClclF
CC(C)C(0)=Nclceee(I)el
COclceee(I)c1C=0
O=[N+]([O-])clcce(F)ecll
O=Cclc(F)ce(I)cclF
OCCCOclecce(I)el
COclcee(C(C)=0)c(I)cl
Nelee(Br)ee(I)cl
Iclceec(CN2CCCCC2)el
C#CCOclccee(I)cl
Oclece(I)ee(C(F)(F)F)cl
Iclceee(Oc2ccecec2)cl
COC(=0O)clc(I)cccc10C
0=C(O)clcec(O)ecll
O=[N+]([O-])clcec(O)ccll
COclce(Dee(0C)cel
NeleceeclOclecee(I)el
OC(CCl)=Nclcce(F)eell
OB(O)clcec(I)cclF
N#Ccle(I)cee(Br)clF
OCclc(F)ee(I)cclF
Clclecee(I)el
OC(=Nclcece(I)el)C1CC1
Oclceec(I)cl
COclcce(F)ee(I)el
Felee(I)ee(F)c1C(F)(F)F
Felee(I)ee(CBr)el
CC(C)Nclceee(I)el
COclcece(I)cl[N+](=0)[O-]
N#CCclece(F)eell
OC(=Nclcec(F)ccll)cleceeel
Ccleee(OCc2eceec2)cecll
Felee(I)cecelCBr
0=S(=0)(Nclccee(I)el)eleee(Clyeel
CCOC(=0)cle(I)eccecelOC
OC(=NC1CCCC1)Nclcece(I)el
O=[N+]([O-])clc(F)cc(I)cclF
COclceee(I)c1C(=N)O

Cclee([N+](=0)[O-])cccll
CC(=0)clece(I)e(C(F)(F)F)cl



O=S(=0)(NCCCN1CCOCCl)clecee(I)eel
N=C(O)clcc([N+](=0)[O-])ccell
O=S(=0)(NC(=Nclccceel)cleeceel))elece(I)ecl
O=[N+]([O-])clcec(I)celCl
0=S(=0)(Oclc(F)c(F)c(F)c(F)c1F)clece(I)ecl
O=[N+]([O-])clecec(I)ccl
CCOC(=0)clec([N+](=0)[O-])cccll
COC(=0)clec(C(F)(F)F)ccell
0O=S(=0)(clcce(I)ccl)N1CCCC1
O=S(=0)(F)clcce(I)cel
Cclee([N+](=0)[O-])c(C)ecll
0=S(=0)(Nclcceenl)cleee(I)ecl
COC(=0)clcec(I)c(C(F)(F)F)cl
COC(=0)clec(C#N)cecell
O=S(=0)(Nclnccenl)cleee(I)eel
N#Cclee([N+](=0)[O-])ccell
N#Cclece(I)e(C(F)(F)F)cl
O=S(=0)(NCCN1CCOCC1)cleee(I)cel
C#CCN=C(O)clce([N+](=0)[O-])ccell
O=[N+]([O-])clcec(I)cc1C(F)(F)F
COC(=0)clee(S(=0)(=0)Cl)ceell
CcleceecINS(=0)(=O)clcec(I)ecl

FC(F)(F)clceee(I)cl
OC(=NCCclccesl)cleeec(I)el
CCOC(=0O)clcce(I)cclF
OC(cleceeel)cleeee(I)el
Nelee(I)eeelC(=0)O
O/N=C/clccee(I)cl
Clclec(I)ee(Cl)clBr
OC(=NclcececlF)cleeee(I)el
Ccleenc(NS(=0)(=0)c2cec(NC(=0)c3ccec(I)e3)
cc2)nl

CCOC(=0)clec(Br)ee(I)cl
CC(C)(C)clee(I)ec(C(C)C)C)el
CS(=0)(=O)clccee(I)cl
NCeclecee(I)cl
Ccleee(C(=0)c2ccec(I)e2)ccl
N=C(O)clcc(I)cc([N+](=0)[O-])cl
Iclecee(-c2nne(-c3cecee3)o2)cl

CCnlc2cceee2e2ec(/C=N/N=C(O)c3ccec(I)c3)ce
c2l1

0=S(=0)(O)clccec(I)cl
Icleeee(C2CCCC2)cl
O=C(Cl)Cclcece(I)el
N=C(O)clcccccIN=C(O)clcecec(I)cl
Ccle(Br)ee(I)ec1C(=0)O
NS(=0)(=O)clccce(I)cl
O=Cclcce(I)cclF
COclce(DeeclC(=0)0
N#Ccleee(I)eclF

CC(C)clecce()el
0O=C(ON1C(=0)CCC1=0)clccec(I)cl
O=C(clcee(Br)ecl)cleeec(I)el
Ccle(N=C(S)N=C(O)c2ccce(I)c2)c(=O)n(-
c2cceec2)nlC
CC(C)(C)OC(0)=NCcleccee(I)cl
O=clnc(-c2ccee(I)c2)[nH]ol
OC(=NN=C(O)clcccccll)cleeec(I)el
Ccleee(/C=N/N=C(O)c2cccc(I)c2)ol
COC(=0)cleece(I)ecl
Clelcee(=N/N=C/c2ccce(I)c2)[nH]nl
COC(=0)clee(C)ee(I)el
BrCclce(Br)ec(I)cl

Cclee(C)ee(Iel

0=S(=0)(Oclccec2ececel2)clece(I)ecl
N#Cclece(I)e(C(=0)O)cl
COclcee(NS(=0)(=0)c2cec(I)ec2)ecl
O=S(=0)(Cl)clcee(I)cel
CC(C)(C)OC(=0)Cclee(I)cec[N+](=0)[O-]
O0=C(O)clcc([N+](=0)[O-])cccll
0=C(O)clcececINS(=0)(=0)clcec(I)ecl
CCN(CC)S(=0)(=0)clecce(I)ecl
O=[N+]([O-])clcec(I)cc1CO
O=[N+]([O-])clcece(-[n+]2ne(-c3ccece3)nn2-
c2cee(I)ec2)ecl
O=Cclcc(I)cccl[N+](=0)[O-]
O=Cclcc(C(F)(F)F)ceell
O=S(=0)(Cl)clcece(I)celCl
COC(=0)cleec(I)e(C(=0)0)cl
CCN=clcc(C)nc(N2CCN(S(=0)(=0)c3cce(I)ee3)
CC2)[nH]1
0=S(=0)(clccec(I)cc)N1ICCCCCI
Ccleee(NS(=0)(=0)c2cec(I)ce2)ccl
COC(=0)clee([N+](=0)[O-])cecell
Cclee(I)cccl[N+](=0)[O-]
CC(=0)cleec(NS(=0)(=0)c2cce(I)ec2)ecl
O=cl[nH]c2cccee2nel CS(=0)(=0)clcec(I)ccl

Cluster 1

Iclee(-c2cceec2)ec(-c2cecee2)el
BrCclce(I)ec(CBr)cl
CC(C)(C)nlne(Cc2ccce(I)e2)c2e(N)nene2l
0O=C(Oclceeccl [N+](=0)[O-])clceec(Iel
OCclee(I)ec(CO)cl

0O=C(Cl)clcece(I)cl
Ccleee(I)ecelC(=0)clcee(-c2cce(F)ece2)sl
Ccleccecc IN=C(O)cleece(I)cl
Ccleec(I)cc1CHN
CNI1CCN(C(=0)c2ccee(I)e2)CC1
CC(=O)cleeee(I)el
N#Cclee(I)ce(C(F)(F)F)cl
C/C(=N\NS(=0)(=0)clccc(C)ccl)elecee(I)cl
COC(=0O)cleec(I)eclO
O=C(clcecc(F)eel)elecee(I)cl
COclcecccINICCN(C(=0)c2ccec(I)c2)CCl
0=C(O)clcc(I)cccl C(F)(F)F
Iclccee(-c2ne3cccec3s2)el
COclcee2ne(N=C(O)c3cccc(I)e3)sc2el
COclce(DeeclC=0

NN=C(O)cleccee(I)cl
CC(C)clee(Br)ee(I)cl
COclcec2e(c1)CCCIC2=NN(C(C)=0)Clcleece(
Icl

CN(C)C(=0)cleece(I)el
OC(=Nclcee(Cl)e(C(F)(F)F)cl)cleece(I)cl
Cclee(Clee(I)el
CCOC(=0)clec(I)ec(IN+](=0)[O-])cl
0O=S(=0)(Cl)clccec(I)cl
O=[N+]([O-])clce(I)eccc1CO
OC(=Nclcee(Clye(-
c2nc3ccece3[nH]2)cl)clecec(I)el
CC(C)(C)OC(=0O)clee(Bryce(I)cl
NCCclceeee(I)el

CC(C)C(=O)clcecce(I)el

BrCclcecce(I)cl

O=[N+]([O-])clcec(I)cclF
0=C(O)clecce(I)ccl[N+](=0)[O-]
COC(=0)C[C@@H](N)clccee(I)cl
FC(F)clee(Br)ce(I)el
FS(F)(F)(F)(F)clceee(I)el
COC(=0)clee(Clyce(I)el
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O=S(=0)(NCclcece2e(c1)OCO2)clece(I)ecl
O=S(clcee(I)eel)cleec(I)ecl
CCI1CCCCN1S(=0)(=0O)clcee(I)cel
O=[N+]([O-])clcec(I)cc1Br
CCclnc(C)enlS(=0)(=0O)clcece(I)ecl
CNICCN(S(=0)(=0)c2cce(I)cc2)CCl
0O=S(=0)(Nclcce(F)eel)eleee(I)eel
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O=C(clccceel)clece(NS(=0)(=0)c2cce(I)cc2)ce
1
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0=C(O)clcce(I)c(C(=0)0)cl
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CCCN(CCC)S(=0)(=0)clecce(I)ecl
0=C(O)clec(I)cccl[N+](=0)[O-]
O=S(=0)(Nclcce(Br)eel)cleee(I)eel

CCN=C(O)clccee(I)cl
COC(=0O)clce(I)ec(Cl)elC
Clclecee(-c2cece(T)e2)cl
COC(=O)clce(I)ccelC

O=C(clccceel)elec2e(ccIN=C(O)clecee(I)cl)O
CCO2

O=C(CBr)clecee(I)el
Cclee(I)ee(/C=C/C#N)cl
CC(C)(C)N=C(O)clccee(I)cl
O=C(O)clec(I)cc(C(F)(F)F)cl
COC(=0)clcec(I)cc10Ccelececcl
O=C(clccce(I)cl)NICCC(F)(F)CCL
Ccle(I)cee(C#N)elCl
CCOC(=0)Cclcece(I)el
O=[N+]([O-])clece(I)ec([N+](=0)[O-])cl

OC(=Nclce(C(F)(F)F)cccIN1CCCCCl)cleece(I)
cl

N#CCclecee(I)el
O=Cclce(I)ec(C(=0)0O)cl
N#Cclece(I)eelBr
CC(C)(C)clee(Br)ee(I)cl
Cclee(I)ee(C(=0)0)cl
Iclcecee(-c2ne3nccec302)cl
Cclee(I)ee([N+](=0)[O-])cl
NC(Cclecee(I)el)C(=0)O
Cclee([N+](=0)[O-])c(N)cell
0=C(0)CCclccee(I)cl
0=C(0)COCclccce(I)cl
Clelee(Br)ee(I)el
0=C(0)C(O)clcecec(I)cl
O=[N+]([O-])clecec(I)eclO
C=Cclccee(I)cl
CC(C)(C)OC(0)=N[C@H](Cclcece(I)el)C(=0)
o

Cclee(I)ee(C)elC=0
CNI1CCN(C(=0)c2cc(Br)cc(I)c2)CCl
COC(=0O)clee(I)ccc1CBr
O=[N+]([O-])clce(I)ccc1CBr
N#Cclee(Br)ec(I)cl
COC(OC)(OC)clecee(Icl
N=C(O)clecc(Cl)ce(I)cl
OC(=Nclccce(F)cl)elecee(I)cl



0=C(O)clc(Cl)ce(Cl)ecll
OC(=Nclcc2e(cc1C(O)clececc1)OCCO2)clecee(
I)cl

N#Cclec(I)cecl C(F)(F)F
COC(=O)clcec(I)cclF
O=Cclcce(I)ccl1Br
OCeclc(Clyee(T)eelCl
O=C(clccce(I)cl)C(F)(F)F
OC(=Nclcce(F)e(Clel)elecee(I)cl
O=[N+]([O-])clee(I)ec(CO)cl
CCCCclcee(C(=0)c2ccce(I)e2)ecl
CC(C)(C)OC(=0)clcee(I)cclBr
Ccleee(I)eelC(=0)0
0=C(O)clcece(I)cl
Ccleeee(C)ecIN=C(O)cleceee(I)cl
0=C(0)C(=0)clccce(I)cl
O=C(clcceeel)clecec(I)el
O=Cclce(I)ec(CO)el
CCOC(=0)CC(=0O)clceec(I)cl
Iclceee(C2CC2)cl
O=C(Nclcce(Cl)eel)elecee(I)cl
FCclceee(I)cl
CCOC(=0)clccecc1C(=0)clecee(I)cl
Iclceee(Cn2ceen2)cl
OC(=Nclceee(O)cl)cleece(I)el
FC(F)(F)clce(I)ee(CBr)cl
CC(C)N(C(=O)clcece(I)el)C(C)C
CN(Ccleeceel)C(=0)clecce(I)cl
O=Cclcee(OCc2ecee(I)c2)ecl
COC(=0)clee(I)ec(C(=0)0C)cl
N#CC1=C(N)Oc2cc(N)cce2Cleleece(I)cl
COclce(I)cec1CHN
Neleee(NC(=0)c2ccec(I)e2)cel
CCOC(=0)C1=C(C)NC(C)=C(C(=0)OCC)Clclc
cee(I)el
CC1(C)OB(c2ce(Br)ee(I)c2)OC1(C)C
OC(=NCI1CCl)cleece(I)el
N#Cclecee(I)el

CC(=0)SCclcecce(I)cl
0O=C(OCclcce(Br)cel)clecee(I)cl
CCN(CC)C(=0)clecce(I)cl
O=C(NN=C(O)clcccc(I)cl)cleccol
Iclceec(C2CCCN2)cl
COC(=0)cleec(I)ccl[N+](=0)[O-]
OCclee(Br)ce(I)cl
COC(=0)clee(Br)cc(I)cl
CC(C)(C)OC(=0)Cclecce(I)cl
OC1=Nc2c¢(cce3eceec23)C(c2ecec(I)e2)Cl
COC(=0)CC(N)clceee(I)el
CC(0)=NN=C(O)clccce(I)cl
CCOC(=0O)clccc(I)ccIN
O=C(clcec(Cl)eel)clecce(I)cl
OC(=NN=Cclcccol)clcece(I)cl
0=C(O)clc(Clyce(T)celCl
O=Cclcce(I)celCl
N#Cclee(I)ee([N+](=0)[O-])cl
CNCeclceee(I)el
O=Cclcce(I)cc1[N+](=0)[O-]
Iclecee(-c2cccec2)cl
CCCCeclecce(I)el
Ccle([N+](=0)[O-])cc(I)ccl[N+](=0)[O-]
CC(C)(C)OC(0)=NN=C(O)clccee(I)cl
Iclcceeel
0O=C1C(=0O)N(Cc2cccc(I)c2)c2ccece2l
O=Cclcc(I)cc(C(F)(F)F)cl
COC(=0)clee(I)ee(C2CC2)cl
Brelee(I)ec2eceec12
0=C(O)clec(I)cc(C(=0)O)cl
0=C(0)C=Cclccce(I)cl

Ccle(CC(=0)0)c(=0)oc2c(C)e(OCce3ccec(I)e3)e
ccl2

COC(=0O)clee(I)ec(C=0)cl
CN(C)C(=0)clee(Br)cc(I)cl
N=C(S)clccee(I)cl

CC(=O)clcec(I)cclF

CCeclecce(I)el

N=C(O)clce(Br)ce(I)cl

Cclee(I)ee(C#N)cl

FC(F)clccee(I)cl
COC(=0)cleec(I)cclC(=0)0C
Brelece(-c2ecee(I)e2)ccl
FC(F)(F)clee(Cl)ce(I)cl
N[C@@H](Cclccee(I)cl)C(=0)O
N#C/C(=C\clceee(I)el)clnc2eceec2[nH]1
CC(C)CC(O)=Nclccc2oc(-c3ccec(I)e3)nc2el
O=Cclcce(I)cclO

COCCN=C(O)clccee(I)cl
0=C(O)clce(I)ee([N+](=0)[O-])cl
N[C@H](Cclccee(I)cl)C(=0)O
O=[N+]([O-])clee(Clce(I)el

OCclcece(I)el
COC(=0)clee(I)cc(C(F)(F)F)cl
CNclee(IeeclC(=0)0
O=C(Oclccceel)clecee(I)cl
Cclee(C)ec(N=C(O)c2ccee(I)c2)cl
CC(C)(C)OC(=0O)cleee(I)cclF
CNS(=0)(=0)clcece(I)cl

N#Cclece(I)eclCl
Cclee(0)e(C2=NCCSC(c3ccce(I)e3)C2)c(=0)ol
0O=C(0O)Cclcece(I)cl
O=Cclccc(I)cc1C(F)(F)F
CN(C)C(=0)Cclceee(I)el
OC(=NN=C(0)C1CCCCl)clcecce(I)cl
Ccle(Clee(I)ecl1C(=0)0
NC(CC(=0)O)clceec(I)cl
CCOC(=0O)clec(I)ccelC
COC(=0)cleec(I)cclS(N)(=0)=0
O=C(Cclccee(I)cl)C(F)(F)F
CN=C(O)clccee(I)cl

O=Cclc(Clyce(I)cclCl
COC(=0O)clcec(I)cc10C
CC(=O)clee(Br)ee(I)cl
O=C(clceee(I)el)N1CCC(Ce2eccec2)CCL
CC(C)(C)OC(=0)CC(=0)clecce(I)cl
Ccle(-c2ccee(I)e2)[nH]c2ce3c(cc2¢1=0)0OCCO3
COC(=0)cle(Clee(I)celCl
Iclceee(COCc2eccec2)el
Ccle(C(=0)0)c(-c2cece(I)e2)e(-
c2cee(Cl)ee2)nlC

O=Cclce(Br)ee(I)cl
OC(=Nclnc2cceec2[nH]1)clcece(I)el
CCC(=0)clec2e(ccIN=C(O)clceec(I)c1)OCCO2
CC(C)(C)clecce(D)el

Ccleece(I)el

CCCCNCeclecee(I)cl
O=Cclcce(I)cc1C(=0)O0
N#Cclece(I)ec1C(=0)O
OC(=NC12CC3CC(CC(C3)C1)C2)clcecc(I)cl
N#Cclee(Clyee(I)cl

CCOC(=0O)clccee(I)cl

0=C(O)clcce(I)eclO
O=[N+]([O-])clcece(D)el
COC(=0)clcec(I)cc1C(F)(F)F
N#Ccleee(I)ecc1CHN

0=C(O)clcec(I)cclF
Ccleee(-c2ne3cccec3s2)cc IN=C(O)clecce(I)cl
OC(=Nclcccenl)cleece(I)el
OC(=Nclccee2ecencl2)clecee(I)cl
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CC(C)cleee(I)ccl[N+](=0)[O-]
CN(Ccleece(I)el)C(=0)OC(C)(C)C
CCOC(=0)clec(Clyne(-c2cece(T)e2)nl
Ccleee(I)eclC(=0)Cl

Ccle(Cl)ee(I)eelCl
OC(=N/N=C/clcccc(0)cl1O)clecce(I)el
OC(=Nclnc2cceee2sl)clecee(I)cl
COclcece(C(O)=NN=C(O)c2ccce(I)c2)cl
Clelee(Clyee(T)el

Ccleee(I)ccl[N+](=0)[O-]
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CSC(=CC(=0)clccee(I)cl)SC
CC(C)clnne(N=C(O)c2ccee(I)c2)sl
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O=Cclcc(I)ec(C=0)cl
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CC(C)(C)Oclnce(-c2ecee(I)e2)c(OC(C)(C)C)nl
Ccleeec(OCC(0)=N/N=C/c2ccce(I)c2)cl
CC(C)N=C(O)clccee(I)cl

Iclccee(-c2cence2)cl

N=C(O)Cclccee(I)cl

CC(=O)cleec(I)eclO
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Cclecee(C(=0)c2cece(I)e2)cl
0O=C(0O)CCCCCN=C(O)clcecce(I)cl
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CC(C)(C)OC(0)=N[C@@H](Cclcece(I)el)C(=0
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0=C(0)/C=C/clccecc(I)cl
Iclccee(Ce2eccec2)cl
0O=C(O)clcce(I)cc1 C(F)(F)F
Ccleee(I)ec1C=0
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O=Cclce(Cl)ec(I)el
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O=Cclc(I)cec(F)elCl

COclcee(I)ec1CN

FC(F)(F)Oclcee(I)cc1Br
COclee(I)ee(C(=0)0)c10C
CCN=C(O)clcc(OC)c(OC)cell
OCCON=C(O)clccc2enen2elNclcec(I)cclF
CCclee(OC)ceell

O=C(O)clcc(F)c(F)cell
CC(C)(C)clee(I)cecIN
CC(C)(C)OC(=O)N1CCN(C(=0)c2cc(I)cec20)C
Cl

Nelee(I)eeelBr
FC(F)(F)Oclcee(I)cclCl
CCOC(=0)clec(I)ccelOC
CN=C(O)clcc(I)cecIN
CC(O)clec(I)ceclBr
Cclee(I)ee(C(=0)0)c10
Nelee(I)eeelCl
O=Cclcc(F)ceell
CC(O)=Nclecce(I)eclCl
Cclee(I)ceclF

Nelceee(I)eelF
COclee(T)ee([N+](=0)[O-])cIN
CCOC(=0)clec(OC)cccll
OB(O)clce(I)ccelBr
COC(=0)clee(I)ce(F)cIN
Oclcee(I)c2eceecl2
Cclee(I)cecelOCelececcl
FC(F)(F)clcee(I)cc1Br
COC(=0)cle(I)cce(F)clC
Cclee(I)ee(C)eIN
Neleee(I)eelC(=O)cleeceel
COclee(C)e(I)eclC
CC(C)Oclcee(I)cc1CHN
COclcee(I)e(C=0)cl
CCOclcee(C(O)c2ec(I)cce2Clecl
N=C(O)clcc(I)ccelCl
COclcee(I)e(C(C)C)el
COclcce(F)e(F)e(Ne2eee(I)ec2F)c 1 [N+](=0)[O-]
Cclee(I)ee(C)clBr
Clclece(I)cclBr
Nele(F)ee(I)ecelC(=0)0
CC(C)(C)OC(0)=Nclcee(I)celCl
CCclec(I)ceclBr
CC1(C)OB(c2ce(0)ecc2l)OC1(C)C
Cclee(O)e(C(=0)O)ccll
0=C(O)clcec(I)cc1Br
CC(C)clece(I)cecIN
Cclee(I)cccIN
COclce(Dee(C=0)c10
COclce(I)eeclO
CNI1C(=0)/C(=C\c2cc(I)ccc20)SC1=S

CCOCOe] ce(I)e(CCN=C(0)OC(C)(C)C)cc10CO

cC

O=C(clcecee(I)el)NICCOCCI
COC(=0)clec(I)ee(C(=0)0)cl
COC(=0O)cleec(I)ccIN
CN=C(O)clce(Br)cc(I)cl
COclccceccIN=C(O)cleece(I)cl
COclee(N=C(O)c2ccee(I)e2)cc(OC)cl
O=C(Nclccc(F)cel)elecee(I)cl
0=C(O)clcec(I)eclCl
O=[N+]([O-])clce(Br)ec(I)cl
CC(C)Cclecec(I)el
CS(=0)(=0)clee(I)ce(S(C)(=0)=0)cl
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Cclee(OC(F)(F)F)ceell
Cclee(C(0)=NOCCO)c(Nc2ceee(I)ce2F)n(C)el=
o

Cclee(N)ceell
CC(C)(C)OC(0)=NCCclee(O)e(O)ccll
CC(C)(C)OC(0)=Nclcee(I)cclF
COclcee(I)cc1CHN
COclee(I)e(C(=0)0)cec10C
Ccleee(C(c2eee(C)o2)c2ec(I)cec20)ol
Cclee(I)ce(F)clBr
COcleee(I)e(B20C(C)(C)C(C)(C)02)cl
C[C@H](O)clee(F)ceell
N#CCclec(IT)ccel Br
Fele(Cl)ee(I)ec1C(F)(F)F
FC(F)(F)clce(I)cec1Br
COclcee(I)ec1C(Nelee(C)eenl)elece2ecenc2el
o

Brelece(I)cclBr

Oclc(F)ce(I)cclF

OCclcec(I)cclBr
COclcee(I)c(C(F)(F)F)cl
O=Cclcc(O)ceell
Oclcee(I)ecl-clec(I)ececlO
CC(C)(O)[Si](C)(C)Ocleec(I)c2eceecl2
COclc(Br)ee(I)cclBr
Breleee(I)ec1C10CCO1
N[C@@H](Cclece(I)ceclBr)C(=0)0
CC(O)=Nclec(I)ceclCl
Feleee(I)eel
CC(C)(C)clee(I)ec(C=0)cl10
0=C(O)clce(O)cecllI
C=Cclcce(I)celCl

Neleee(I)eelCO
O=C(clcc(I)ccclF)C(F)(F)F
O=Cclcc(I)ccclF
CC(0O)=Nclcec(I)cc1OC(F)(F)F
COclce(I)eec1CO
Ccle(F)eee(I)elC(=0)0
O=Cclc(I)cce(F)cl1Br
N[C@@H](Cclec(I)ceclF)C(=0)O0
Fclee(I)ceelBr
COclcee(I)e(C(=N)O)cl
COclcee(I)ec1C=0

CC(C)(C)OC(0)=Nclce(OCc2cccee2)c2eccec2el
1

COC(=O)clcec(I)celBr

Neleee(I)eelC=0

FC(F)(F)Oclcc(I)ceclBr
Cclee(OCc2ccecec2)cecll
Clelcee(I)eelCeleec(O[C@H]2CCOC2)ccl
Cclee(N)e([N+](=0)[O-])ccll
Cclee(I)eecelOC(C)C
COclee(I)e(CN=C(C)O)cc10C
Cclee(I)ee(C)clF
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CON=C(O)clccee(I)cl
OCclce(-c2ecec(I)c2)onl
O=C(clceee(I)el)NICCCCCL
OC(=Nclce(Cl)ececlO)elecee(I)cl
CC(Br)clcece(I)cl
0O=C(O)clec(I)cc2ececel2
O=[N+]([O-])clccce(N=C(O)c2ccce(I)e2)cl
OCclec(I)ec(C(F)(F)F)cl
COCCCN=C(O)clccee(I)cl
COC(=0)clee(I)ce(Br)clC
O=C(clccee(I)el)elecee(I)cl

Felee(I)ceelCl
CC(C)(C)OC(0)=NC(Cclecc(I)cecl F)C(=0)O0
Ccleee(I)eelCl
CCOclcee(I)cc1CHN
Neleee(I)e(C(=0)0)cl
O=[N+]([O-])clc(F)cc(F)e(F)cINcleee(I)cclF
Clclece(I)ec1Celeec(OC2CCOC2)cel
COC(=0)clee(I)c(N=C(C)O)cclOC
COC(=0O)clee(I)ceccIN
COclee(C)e(I)eclC(=0)0
COclcee(I)ccIN
N=C(O)clcce(I)ccl1Br
Nele(F)ee(I)eelCl
0=C(O)clce(T)cec1O
Fcleee(I)cclBr
CCclec(O)cecll
Ccle(I)eee(F)elC(=0)0
CC(C)clec(I)ecelO
N#CC1(N=C(O)c2cc(I)ccc2Cl)CC1
CC(=O)clee(I)cccIN
Ccleee(I)eclO
CC(C)(C)clee(I)ceeclO
COclc(F)ee(I)cclF
COC(=0)clee(OC)e(OC)ccll
COclce(I)cecIN
Cclee(F)e(C(=0)0)ccll
CCOclcee(Ce2ce(T)cee2Cl)ecl
Cclee(N)e(F)eell
CC(C)CCOC(=0)clee(I)ecclO
COC(=0O)clcec(I)celCl
CC(C)clee(O)cecll
COclcee(I)eclC
Ccleec(I)cclBr
0O=C(O)clec(I)ce(Br)clF
N=C(O)clc(I)ccc(Br)clF
Cclee(I)ce(N)cIN
N#Cclee(I)eecc1O
0O=C(Cl)clec(I)ccelF
Nceleee(I)eelC(=0)O
COC(=0)clee(I)ceclO
O=C=Nclcce(I)cclCl
CNclcee(I)ec1C(=0)0
Clclece(I)eclCl
Oclee(I)ecelCl
COclcee(I)cc1Br
COclce(I)ceclBr
Oclcee(I)cclBr
Oclc(Br)cc(I)cc1Br
COC(=0)clee(I)ec(C)cIN
OCclcce(F)cecell
COclcee(I)ec10Celeceecl
Ccleee(C)nl-cleee(I)cclF



OC[C@@H](O)CON=C(O)clccc(F)c(F)c1Nclee
c(DeclF

COclce(I)ceclF
Clclece(I)ec1CBr
Ccle(O)cec(I)clC
COclcec(I)e(C)el
0O=C(O)clecc(Br)c(F)ccll
CC(C)Oclcee(I)celBr
COclcee(I)e(CC(=0)0)cl
COclcee(I)eelCl

Nelceee(I)eel C(F)(F)F
Cclee(I)e(C)ecIN
Oclcce(Ce2ec(I)cec2Cl)ecl
N=C(O)clcc(I)ccelF
Feleee(I)c2cececl2
COclcec(I)e(C#N)cl
0=C(O)clce(F)ccell
OC(=NC1CCCCl)clee(I)ceelCl
Oclcec(I)ecc1C(F)(F)F
O=[N+]([O-])clee(I)ccc1OC(F)(F)F
Feleee(I)e(C(F)(F)F)cl
OCclcc(I)ceclF
COclcee(I)ec1CO
NN=C(O)clce(I)ccclO
Cclee(F)e(O)eell
COC(=O)clce(I)ccclF
FC(F)clee(I)ceclBr
OC(=NC1CCl)clee(I)cecelCl
Cclee(F)e(Br)eell
N=C(O)clcc(F)c(F)cell
C=Cclcc(I)ccelOC
CN=C(O)clcc(F)cecll
COclc(Clyee(T)eelCl
Fele(Cl)ce(I)celBr
OCCON=C(O)clcce(F)e(F)cINcleee(I)cclF
CC(O)=Nclcee(I)cclF
Cclee(I)ee(C)elO
OCclec(I)ceclCl
FC(F)(F)clcee(I)celCl
OCclcec(I)cclO

Cclee(I)eeeclO

CC(C)clec(I)ccel Br
N#Cclece(F)ceell
C=CCOclccc(I)cc1C=0
CC(C)(C)clee(I)ee(Br)clO
NS(=0)(=0O)clcc(I)ccelCl
Oclce(I)ceclF
N#Ccle(Icee(F)clF
C[C@@H](O)clee(F)cecll
OCclcc(I)ce(Cl)clF
Cclee(N)e(C(=0)O)ccll
COclee(I)e(Ce2neec3ec(OC)c(OC)ce23)ec10C
BrCclce(I)cec1Br
CCOcle¢(Clyce(I)eelCl
Clclec(I)cec1CBr
COclce(Icecll

Ccleec(I)ccIN

Feleee(I)ecelCBr
COclce(I)cec1OCeleceecl
COclce(Dee(C(=0)O)cIN
CCCCCOC(=0)clec(I)ceclO
COclee(I)e(CCN=C(C)O)cc10C
FC(F)Oclcce(I)ccl1Br
CC(C)(C)OC(0)=Nclce(I)ccelBr
COclcee(I)eclO
COC(=O)clce(F)c(F)cell
COclce(I)e(C=0)ccl0C
COC(=0)clee([N+](=0)[O-
De(F)e(F)eINcleee(I)eclF

Cclee(I)ee(C)elCl
O=[N+]([O-])clee(I)ceclO
N=C(O)clcc(I)cceclO
CC(C)COC(=0)clec(I)ceclO
CCOC(=0)clece(I)eclCl
CC(C)clee(I)ceclF
COC(=0)clee(I)e(C)eclOC
CC(C)OC(=0O)clee(I)ecclO
CCOclccee(I)cclF
COclcee(I)c2eccecl2
COclce(I)cecc IN=C(0)OC(C)(C)C
COC(=0)clec(N)ceell
CC(C)(C)OC(0)=Nclcee(I)eclO
CC(=0)Oclcee(I)cc1C(=0)0
Ocle(Clyee(IeclCl
CCOC(=0O)clec(I)ccelO
Oclcee(I)ecl-cleceecel
Nele(Clee(IeelCl
CCOclcee(I)cclC
0O=C(O)clcce(F)c(F)cINcleee(I)cclF
OB(O)clee(I)ccelF
OCclcee(I)eclCl
Felee(I)ecc10C(F)(F)F
Oclcee(I)eelCl
FC(F)cleee(I)ec1Br
CC(=O)clce(F)ecell
Sclee(I)cecelBr
CC(C)Nclcee(I)eclC(=0)0
0=S(=0)(Nclcc(F)eecll)eleceecl
Feleee(I)eelCl
ClCclece(I)cclBr
O=C(O)clc(I)ccc(F)clF
COclcee(I)e(C(=0)0)c10C
CC(=O)clee(I)ec(C)cIN
Cclee(O)cecell
OC(=NC1CC1)Nclcec(I)cclF
Ccle(I)eee(F)cl[N+](=0)[O-]
COC(=0O)clce(I)ccec10C
COC(=0)clee(OC)cecll
COclcee(I)ec10C
Clclec(I)ccelBr
Oclcee(I)cclF
FC(F)(F)clee(I)ecelCl
CCclee(N)e(C(=0)OC)ccll
COclce(Iee(0C)ec10C
Iclcee(I)eel
O=C(O)clcc(I)cc(F)clF
Neleee(I)eel[N+](=0)[O-]
O=[N+]([O-])clce(I)ccclF
Nelee(I)eeelO
COclee(I)e(CC(=0)0)cc10C
Neleee(I)eelO
Cclee(I)cecc1OC(F)F
CC(C)(C)clee(O)ecell
COclcee(I)e(C(=0)O)clF
Clclece(T)eel
OB(O)clee(OCc2ccecc2)cecll
Nelceee(I)c2ceceel2
CC(O)=Nclcc(F)ceell
CCOC(=0O)clec(I)ccclF
N#CCC(=O)N(C(O)=Nclccc(I)cclF)CICCL
COclcee(I)e(CO)el
COclcec(I)ecl[N+](=0)[O-]
CCclec(I)cecIN
Neleee(I)celBr
Nelee(I)eeelCO
COclcee(I)e(C(=0)0O)cl
CC(=0)Oclcee(I)ec1C(=0)Ncelcee(Clyeel
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Cclee(O)e(Cleell
Neleee(I)eclOC(F)(F)F
Nelee(I)eeelF
Feleee(I)ec1C(F)(F)F
Ncele(Clee(I)eel[N+](=0)[O-]
CC(C)clee(I)ec(C(C)C)elO0
Feleee(I)e(CBr)cl
Nelee(=0)n(C2CC2)c(=0)nl-cleec(I)cclF
CCCCCCOC(=0)clee(I)ecclO
Sclece(I)eclCl

Cclee(I)ceelCl

COclcee(I)eclF
CCOclce(I)ceclF
CC(C)(C)OC(0)=Nclcec(I)ccIN
Fcleee(I)cclF
0O=C(O)clcc(OC(F)(F)F)ceell
Nelcee(I)e(C(F)(F)F)cl
O=Cclcc(I)ccclO
Cclee(I)ee(Cl)eIN
COC(=0)clee(I)c(C)eclO
ClCclee(I)ecelCl
COclee(I)e(C(=O)N(C)C)cc1OC
COC(=0)clee(I)c(C)eclF
Cclee(Br)c(F)eell
O=C(O)clcc(I)ceclF
O=C(N/N=C/clcc(I)ccc1O)clcencel
COC(=0O)clce(F)e(Br)ccll
COC(=0O)clee(I)c(C(F)(F)F)ccIN
FC(F)(F)Oclcc(I)ceclCl
COclee(I)ee(0C)c10
Cclee(F)ceell
Cclee(NC(=0)OC(C)(C)C)eecll
0=C(O)clcencelNcelcee(I)eclF
0O=C(O)clecc(Br)e(Clycell
CS(=0)(=O)Nclcce(I)cclF
Neleee(I)eclCl
CC(=O)clee(I)ccclO
COclce(Dee(C=0)c10C
BrCclcec(I)cc1Br
CCOC(=O)clc(I)cee(F)eclC
OCclece(I)ceeclO
CCclec(Iee(C)eIN
COC(=0O)clc(I)cec(Br)clF
COclcec(I)e(C)elC
Felee(I)ce(F)clF
O=Cclce(I)ce(Br)clF
COclcec2e(OC)cec(I)ec2el
COclce(I)ee(OC)c1Br
N=C(O)clecc(I)cccIN
0=C(0)COclccc(I)cclC(=0)0
Cclee(I)ceelBr
CCN=C(O)clcc(F)ccell
CCOclcee(I)ec1C(=0)0C
CNclee(=0)n(C2CC2)c(=0)nl-clece(I)cclF
COC(=O)clce(F)ceell
OCclece(I)ceclBr
Cclee(F)ee(C(=0)0)cll
COclce(I)eeclC
CCCOC(=0)clec(I)ccelO
0=CI1CCCCNIlclece(I)cclF
O=C(NC[C@H](O)CO)clcenccINeleee(I)cclF
O=C(NC[C@@H](O)CO)clcenccINelece(I)ecl
F

0O=C(O)clc(I)cee(F)clCl
CCOC(=0)clec(O)ccell
Neleee(I)eeIN
OC(=NCclccecel)clee(I)cecclO
COclcc(F)e(F)e(Ne2eee(I)ec2F)cIN



CCCCCCCCC(0)=NCclee(0OC)c(O)ccll
CN(C)/C=N/clcc(=0)n(C2CC2)c(=0)nl-
clece(I)eclF

Fele(Cl)ce(I)eelCl
0=C(O)clce(T)ce(Cl)clF
Nele(F)ee(I)cclF
COC(0O)=Nclcc(F)c(Cl)cell
CCCCOC(=O)clee(I)ecclO
COclcee(I)ecc1C(=0)0
NN=C(O)clce(I)ccelCl

Oclce(I)ceclBr
CC(C)(C)OC(=0O)clee(I)ccclO
Ccle(N)cee(I)elC

Cclee(I)e(C)eclO

COclceec(CNe2eceec2l)el
Ccle(C(0)=Nc2cccec2l)ccec [N+](=0)[O-]
N#Ccleee(C(=0)Nc2ceeee2l)ecl
COclcccecll
CCOC(0)=Nclcee(C(F)(F)F)ccll
O=[N+]([O-])clcecee1C(O)=Nclccecell
0O=C(0)CCC(O)=Nclcceeell
CCC(C(O)=NclceccelI)elececcel
C=C1[CH]C=CC=C1L.[Br-].[Zn+]
IclcceeelOcleececd
Iclcceee10OCeleceecl
N=C(S)Nclccceell

N#CC1=C(N)Oc2cc(O)c(/C=N/c3cceee3l)ec2Cle
leceeel

CN=C(O)Nclcececll
OC(=NC(S)=NclcceeclI)cleeencl
CC(=0)Oclcccecll
OC(Ccleeceel)=Nclceceell
COclceee(OC)e1C(O)=Nceleceeell
CC(O)=Nclccc(C(F)(F)F)cell
0=S(=0)(Nclccceell)eleee(Clyeel
O=[N+]([O-])clcee(S(=0)(=0)Nc2cceee2l)eel
IclcecceIN=clc2cccec2[nH]c2ceceel2
COclc(C)eceell

FC(F)Oclcccecll
IclececeINelne2none2[nH]e1=N/N=C/clcccol
COCOclccecell

NNclceceell

O=CI1CCCCNIclccecell
CCC(CC)C(0)=Nclceecell
Clclece(Oc2ecece2l)e(Cl)cl
COclcee(S(=0)(=0)Nc2cccec2l)ecc10C
OC(=NclccceelI)clececclF
CC(O)=Nclcce(S(=0)(=0)Nc2cceee2l)ecl
Ccleee(S(=0)(=0)Nc2ccece2l)ecl
CN(C)cleceecll
COclcec(CC(O)=Nc2ccece2])ecl
IcleceeccINCCICCI
CCOclcee(C(=0)Nc2ccece2l)ecl
OC(/C=C/clcceccl)=Nclceecell
Icleceec1C1ICCNCCI
O=C(NclccccelI)elece([N+](=0)[O-])ccl
CN(C)CC(O)cleccecll
O=C(NclececelI)clece(Cl)ecl
OC(CCC1CCCCl)=Ncleceeell
IclcceccINCeleccol
Ccleceec1C(O)=Nclceceell
0O=S(=0)(NclcceeclI)cleee(Br)ecl
0=S(=0)(Nclcceecll)clecce2none12
O=[N+]([O-
Delee(C(O)=Nc2ccecec2l)ee([N+](=0)[O-])cl

Cclee(I)ee(C(=0)0)cIN
0=C(OCclccccel)elee(I)cec1O
COC(=0)clec(O)ccell
Breleee(I)ecl

COclce(I)ecelCl
N#Cclee(I)eccIN
COclcee(I)e(B(0)O)cl
CC(=O)clce(I)ccclF
0=C(O)clecc(I)cccINICCOCCI
CC(C)(C)OC(=0O)clee(I)cccIN
CNclcee(I)ecl[N+](=0)[O-]
CCOC(=0)clec(I)cceIN
N=C(O)clcc(I)ccelBr
Cclee(I)ee(C=0)c10

Cluster K

OC(Ccleee(Clyecl)=Nclceceell
O=Clc2cc([N+](=0)[O-])cc3cc([N+](=0)[O-
Dec(e23)C(=0)Nl1clcceccell
OC(=Nclcececl)CICCCCL
CCCN=C(O)Nclcceeell
OC(=NclccceclI)Neleee(Clyeel
OC(=Nclcccecll)elecee(F)el
0=S(=0)(Nclcceecll)cleccec 1 C(F)(F)F
OC(=NclcceeclI)C12CC3CC(CC(C3)CI)C2
O=C(NclcceeelI)eleencel
CCOclcceccecll
O=[N+]([O-])clceece(C(O)=Nc2cccee2l)el
CCOC(=0)C(=0O)NNclcceeell
OC(=Nclcceecl)CICCL
CC(N)clceceell

0=C(0)COclcccecllI
OC(=NclccceelI)clee(ClyecelCl
O=[N+]([O-])clceceeclS(=0)(=0)Nclceceell
0=S(=0)(OclccceclI)C(F)(F)F
Cclnc2ceceec2e(=0)nl-clececell
CNclceceell
O=C(COclccccelI)elece[nH]1
CC(C)(C)cleee(C(=0)Nc2eceee2l)eel
CC(C)(C)OC(=0)COclcceeell
OC(=NclccceclI)C(F)(F)F
OC(=NclcceeclI)cleecenl
CCC(O)=Nclcceecll
OC(=Nclceceell)elec2eceec2ol
COC(=0)clcececc IN=C(O)Nclceceell
O=C(NclceccelI)clecesl
OC(=Nclcececll)eleceeel
IcleceeccCNCICCI
CC(O)=Nclccececll
OC(=NclccceelI)cleeecelCl
OC(Cclc[nH]c2cceec12)=Ncleceeell
COCCOclcececll
Iclecece10CICCOCCI
CCCC(O)=Nclcceecll
Ccleeee(C(O)=Nc2ccecec2l)cl
SC(=Nclceceel)Neleceeell
0=C1C=CC(=O)Nlclccecccll
COclcecec1C(O)=Nclcececll
O=C1CSC(=S)Nlclcceeell
OC(=NclcceeclI)cleeencl
OC(=Nclcccecll)clecece1Br
CS(=0)(=O)Nclceceell
C=CCN=C(O)Nclccccell
N#CCC(O)=Nclcccecll

COclcccec1 CC(O)=Nclceecell
0O=Clc2ccecc2C(=0O)Nlclceccell
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COclcee(I)ec10C(C)=0
COclcee(I)ecc IN=C(0)OC(C)(C)C
Nele(Clee(I)eelC(=0)0
CON(C)C(=0)clee(F)cecll
O=[N+]([O-])clee(I)ce(Br)c1O
Ccle(0)c2e(=0)n(C3CC3)e(=0)n(-
c3cee(I)ec3F)e2n(C)el=0
N#Cclee(I)ccclF
Celec(I)ee([N+](=0)[O-])cIN
OCC(0O)CON=C(O)clccc(F)c(F)cINcleee(I)cclF
COclcee(I)e(C(O)=NC(C)C)cl

OC(=NC1CCCC1)Nclcceeell
IcleceecINCICCCCI
COclcee(C(=0O)Nc2ccceec2l)eel
0=C(0O)CCNclcececell
Cclee(C)e(S(=0)(=0)Nc2cecee2l)e(C)el
CC(C)(C)OC(=0)CNcleceeell
CCCOclccececll

CC(C)C(O)=Nclccececll
OC(=NclccceclI)C(F)(F)C(F)(F)C(F)(F)F
OC(=Nclccceell)elecee(Cl)el
C=CC(O)=Nclcceeell
COclcee(S(=0)(=0)Nc2cecec2l)ecl
O=C=Nclcccecll

OCCOclccecell
O=CINc2cccec2C1=Nclccecell
OC(=NclccceelI)OCceleceeel
IclececcICNICCNCC1
Ccleee(C)nl-clececell
COC(=0)clcececlS(=0)(=0)Nclceceell
OC(=NclcceeclI)clencenl
Ccle(C(0)=Nc2cccec2l)oc2eceec]2
N#Cclece(Oc2ecece2l)e(Br)cl
0O=S(=0)(NclcceeclI)cleee(F)eel
O=C(NcleccecelI)clece(F)ecl
C=C(COclccececl)C(=0)O
0O=C1CC(Sc2nc3ccece3s2)C(=0)Nl1cleececell
C#CCOclcceccll
CCOC(=0)C(=CNclcceeelI)C(=0)0CC
Oclccecell
0O=C(0)CCCC(0)=Nclcccecll
CC(=O)N(/C=C1\Sc2cccee2C1=0)cleccecll
CC(CI)C(O)=Ncleceeell
CC(C(O)=NclceccelI)clececcel
OC(CCclecceccl)=Nclececell
S=C=Nclcccecll

0=C(0)CCOclcccecll
O=S(=0)(NclcceeclI)cleee(C(F)(F)F)eel
OC(Ccleeesl)=Nclceceell
OC(=NclccceclI)clecee2neecel2
Sclccceell

CNCclcceceell

OC(CCl)=Ncleceeell

COcle(C)ee(C)ecll
Oclcee(N=c2[nH]c3nonc3nc2Nc2ceccec2l)eel
Icleceec1CNICCCCCL
Ccleee(C(=0)Nc2ceece2l)ecl
Ccleee(C(=0)Nc2ceece2l)eclC
OC(=NNclcceeclI)C(O)(cleceeel)cleeceel
[C-1#[N+]clcceeell
OC(=Nclceceel)Neleceeell



CC(C)(C)OC(0)=Nclcceeell
IclececcICNC1CCCCCL
O=C(NclccceelI)eleccol
0O=C(NclccecelI)clece(Br)eel
OC(=Nclcccecll)cleceeell
Iclccecel-nlececl
OC(=Nclcececl)CICCCO1

COC(=0)clee(Br)cc(I)clC
Cclee(I)e(C)eclCl

COC(=0)c1ec(C(C)(C)C)ec(C(=0)OC)c1T

Ccle(Br)eee(I)clC
Ccle(I)ccecelCCHN
Ccle(I)ece(Br)clCl
CC(C)(C)C(0)=Nclcee(Clycell
OCclce(Cl)ecell
Ccle(Cl)eceell
N=C(S)Nclcce(Br)cell
O=Cclc(Br)ccecll
CCclecee(I)c(CC(=0)0)cl
N#Cclece(Cl)ecll
OC(=NCclccecel)clee(Br)ceell
CCOC(=0)clcee(I)c(C)el
Cclee(C#N)ee(C)ell
ClCclee(Clyceell
Cclecee(C)ell
Ccle(I)cceelCBr
CC(0)=Nclce(C)e(I)e(C)el
COC(=0)cle(C)ce(Br)eell
FC(F)(F)Oclecce(Br)cell
Cclee(C(F)(F)F)ccell
CCeclece(I)e(C)el
COclcee(C(=0)Nc2cee(Br)cc2l)cel
CN=C(O)clccc(C)e(I)cl
N=C(O)clcc(Br)cecll
Cele(C)e(I)e(C)e(C)ell
Cclee(Br)e(C)e(I)el
Cclecee(I)c1C(=0)O
OCclee(C(F)(F)F)ccell
Cclee(S(N)(=0)=0)cccll
Cclee(I)e(C(=0)0O)cclC
CCOC(=0)clecee(C)ell
CN=C(O)clec(C)cecll
CC(C)clecee(C(C)C)ell
N#CCclee(Br)ceell
Ccle(I)eceelC(=0)0
Ccleee(CCO)e(I)el
0=C(0)Cclc(Br)cceell
Cclee(F)ee(C)ell
N#Ccle(Cl)ceecll
N=C(O)clcce(Clycell
Cclee(I)e(C)eclBr
COC(=0)clee(Br)c(C)e(I)cl
Ccleee(C(=N)N)ccll

C[C@@H](N=C(O)clce(Br)ceell)cleceeel

Cclee(O)ec(C)ell
Cclecee(I)el-cle(C)ececll
CC(=0)Oclce(C)e(I)e(C)el
OCclce(I)e(CO)eell
BrCclce(Br)cecll
Cclee(C(C)(C)C)ee(C)ell
FC(F)Oclcee(Br)ccll
0=C(O)clce(CO)cecll
COC(=0)cle(I)cee(C)clBr
FC(F)(F)clce(Br)ceell

CC(C)(C)OC(=O)N(C(=0)OC(C)(C)C)cleeccell
0O=S(=0)(Nclcceecll)cleeceel
Icleceec10CICCI

Icleceecc1C1CCCNI

FC(F)(F)Ocleccecll
OC(/C=C/clcccol)=Nclceceell
CC(C)(C)C(O)=Nclceecell

Cluster L

Ccle(I)eceelCO
Ccleee(C)e(Iel
O=Cclcce(Cl)cell
Cclee(CO)ceecll
CCcle(Clycecell
COC(=0)cle(C)ccecll
OCclc(Clycecell
Ccleee(I)e(C(0)=NC(C)C)cl
N#Ccle(Br)ceeell
Ccleeee(I)c1CO
Ccleee(-c2cecee2)e(D)el
Cclee(C)e(C)e(I)clC
Ccle(Br)ee(C(=0)O)ccll
Cclee(F)ee(CO)ell
Cclee(C(=0)N(C)C)cccll
COclee(C)e(I)e(C)el
N=C(O)clcc(C(F)(F)F)cecll
CC(0)=Nclce(C)e(D)eelC
Ccle(F)ee(C(=0)0)cell
COC(=0)clcece(C)ell
CC(C)N=C(O)clce(Br)ceell
Ccleee(I)e(CO)el
Cclecee(CBr)cll
0=C(O)clc(I)cceccl C(F)(F)F
N#CC1(Cc2cce(Br)cc2l)CCC1
Ccleeee(CO)ell
ClCclcce(Br)eell
Brelece(OCc2ccece2)c(I)cl
BrCclcee(Br)ecll
Ccle(F)ee(C(0)=NC2CC2)ccll
OCclcec(C(F)(F)F)cell
Ccleeee(C(=0)O)cll
OCclcee(CO)e(I)el
Ccleee(Br)eell
COC(=0)cleec(I)e(C)el
COC(=0)clee(C)eecll
Cclee(-c2ccece2)cecll
0=C(O)clce(Cl)ccell
COC(=O)clccee(I)clC
N=C(O)clcc(Cl)ceell
CNC(=0)cleec(I)e(C)el
Cclecee(C(=N)O)cll
Ccleee(I)e(C)el
Ccleee(C(0)=NC2CC2)ccll
Cclee(I)ceell
CcleececIN=C(O)cle(C)ececll
Ccleee(CBr)ccll
0=C(O)clcee(Br)ccll
CC(C)N=C(O)clce(Cl)ceell
FC(F)(F)clcee(Br)ecll
Cclee(Clee(I)c1CBr
OCclcee(C(F)(F)F)e(I)cl
Ccleee(S(C)(=0)=0)ccll
N#CCclece(Br)eell
FC(F)(F)clcee(I)e(CBr)cl
Cclee(Br)ee(C)ell
N#CC1(Cc2cce(Br)cc2l)CCl
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CCcleee(C(=0)Nc2ececec2l)ecl
CC(C)Oclceceell

IclcceccINCelecesl
OC(=NclccceclI)clecece1C(F)(F)F
CCOC(=0)clece(NC(0O)=Nc2cceee2l)ecl
FcleceecelCNeleeceell
N#Cclece(CNe2eceec2l)eel

Ccleee(C(F)(F)F)cell
Cclee(I)e(C)ecll
Ccleee(I)e(C(=0)0)c1Br
CC(C)(C)OC(=O)N(C(=0)OC(C)(C)C)cleee(Br)
ccll

Clelcee(-n2ennn2)c(I)cl
CCclee(Br)ccell
OCclcee(Br)eell
COC(=0)clc(Cl)cecell
CCN=C(O)clcc(Br)ccell
Ccleee(C(=0)0)c(I)cl
CC(C)(C)OC(=0)clcee(Br)ccll
NCclee(Clyceell
Iclee(C2CCCCC2)ce(I)ec1C1CCCCCl
Ccleee(C)e(I)clC
FC(F)(F)clce(CBr)cecll
O=C(Cl)clcee(Clycell
N#CCclee(C(F)(F)F)ccell
Ccleee(S(N)(=0)=0)ccll
Cclee(Clceell
Ccleee(C(C)(C)C)ecll
CON=C(O)clce(C)cecll
Icle(-c2ccecece2)eccel-clecceel
0=C(O)clc(Br)ccecll
Ccle(C)e(C)e(De(C)elC
Clelcee(CBr)e(I)cl
CC(O)=Nclcce(Br)cell
CC(C)clee(Br)ceell
0=C(O)clc(Cl)ceeell
OCclc(Br)cecell
CCcleee(C(C)(C)C(=0)O)cell
NCeclee(Br)ceell
0O=Cclc(Cl)ccecll
ClCclee(Br)ccell
Ccle(I)ccecIC(F)(F)F
FC(F)(F)clece(I)e(C(F)(F)F)cl
Clelcee(I)e(CBr)cl
COC(=0)clee(C)e(C)ecll
COC(=0)CCN=C(O)clce(C)cecll
Ccle(I)eceeCC(=0)0
N#Cclece(Br)eell
Ccle(I)ee(Clyeecl1C(=0)0
CCOC(=0)clec(C)eecll
Ccle(I)ee(Br)ec1C(=0)O
CC(=0)0c1c(C)c(I)e(C)e(OC(C)=0)clC
Cclee(C)e(I)eclBr
Ccleee(C(O)=NN)cell
COC(=0O)clcee(Clycell
Ccleee(CO)ecll
CCeclecee(CC)ell
CC(C)(C)OC(0)=Nclcee(Br)ccll
Ccleee(I)e(-c2cccec2)cl
Cclee(Clee(I)c1C(=0)0
Cclee(Clyee(C)ell
COC(=0)clec(F)e(C)e(I)el
Ccleee(C(=0)N2CCCC2)ccll
Ccleee(C(=0)0)c(I)clC



Cclee(C)e(I)e(C)elBr
0O=C(0)Cclce(Br)cecll
ClCclcee(CClye(Iel
O=Cclcce(Br)ccll
0=C(O)clce(Br)cecll
Cclecee(I)c1CBr
FC(F)(F)clee(Cl)ccell
CCN=C(O)clecc(C)cecll
CC1(C)N=C(O)N(c2ccc(I)c(C(F)(F)F)c2)C1=0
Cele(F)ee([N+](=0)[O-])ccll
FC(F)(F)clcee(Clycell
Ccleee(I)e(C(F)(F)F)cl
Cclecee(I)clC
COC(=0)CCCN=C(O)clce(Br)cecll
0O=C(0)Cclcece(Br)ccll
CCclee(Cl)eeell
FC(F)(F)cleee(C(F)(F)F)c(I)cl
Ccleee(C(=N)O)cell
Cclee(N)ee(C)ell
Ccle(Cl)ee(Clycell
Nele(I)ee(Br)ec1C(=0)O
BrCcle(Br)ccecll

Cclne(-c2ccc(CCN=C(0O)c3cccee3)ec2)esl
Iclccec2ece3cecec3cl2
Ccleee(C(0)=Nc2sc3c(c2C(N)=0)CCCC3)ccll
0O=C(Cl)clceccecll

0=C(O)clccce2eece(I)cl2
Iclcecc2cec3ecec(I)e3ecl2
CCOC(=0)clecceecc1C(=0)clcceccll
N#Ccleceeell

Cclecee(I)e1C=0

CC(=0O)Cclceceell
O=C(clccc(F)eel)cleceeell
COC(=0)clcece(I)c1CBr
Ccle(I)ee([N+](=0)[O-])ccl[N+](=0)[O-]
Nelee2e(cc1C(=0)clccecc11)OCCO2
CON(C)C(=0)clecce([N+](=0)[O-])ccll
0O=C(O)clecce(CBr)c(I)cl
Iclceecel/C=C\cleeceell
OC(=NCclcee2e(c1)0CO2)cleceeclI
0O=C(Oclcec(C2CCCCC2)ccl)cleceecl]
COclce2ne(-c3ccece3l)oc(=0)c2cc10C
Ccleee(C(=0)Nc2ceee(Ne3eceee3)ec2)cell
O=C(Nclcee(F)eel)cleeccee IN=C(O)clececcll
CC(C)(C)cleee(C(=0)0O)ccll
O=C(COC(=O)clccceclI)clece(-c2cecec2)eel
COC(=0)cleece2ecee(I)cl2
N#Cclee(C(F)(F)F)ceell
Iclceceel-c1nn2¢(-c3cceen3)nne2sl
COC(=0)clcececIN=C(O)clccecell
N#Ccleee2eecec2ell
CC(C)(C)C(=0)COC(=0)clcccecll
CC(C)(C)OC(0)=Nclcec([N+](=0)[O-])ccll
CC(=O)cleee(I)e(C)el
OC1=NC(c2ccece2)=C(c2nc3ccece3[nH]2)C(c2e
cccc2l)N1

N#Cclec2eceec2ecll
O=C(cleccececl)NICCN(c2nceen2)CC1
COC(=0)clee(I)c(C)e([N+](=0)[O-])cl
0=C(O)clcc2cecec2ecll
Ccleeee(N=C(O)c2cccec2l)nl
OC(=Nclcee(Cl)e(Cl)el)eleceeclI
N=C(O)clccec(N=C(O)c2cccec2l)el
Iclcec2cecec2el

N=C(O)cle(Cl)cceell
O=C(Cl)cle(Cl)ceeell
0=C(0)Cclecce(Cl)ecll
CCOC(=0)clece(Clyeell
OCclce(Br)ccell
Clclecee(I)c1CBr
Cclee(Br)ec(I)c1C(=0)O
OCclcee(Clycell
COclc(C)ece(I)clC
Cclee(Br)ec(C(=0)0O)cll
COcle(Br)ccecll
Ccleee(CO)e(I)el
Cclee(C)e(D)e(C(=0)0)cl
Cclee(C#N)cecell
Cclee(Br)ceell
Ccleee(C(=O)N(C)C)ecll
Ccleee(I)e(C(=0)0)cl
Cleleee(C2CC2)e(I)el
Ccleeee(C(=0)OC(C)(C)C)cll
CCeclcee(Br)ee(C)ell
0O=C(O)clec(C(F)(F)F)ceell
Ccle(I)ee(Br)ecl [N+](=0)[O-]

Cluster M

Ccleee(C(0O)=NNC(=0)c2cec(NC(=0)c3cccec3)
cc2)ccll
Clclece(-c2noc(-c3ccece3)n2)ecl
O=C(COC(=O)clccceclI)cleeceel
Cclee(C)e(C=0)ccll
Celece([N+](=0)[O-])ccll
OC(=Nclccee(F)cl)cleceeell
Ccleee(-c2esc(/C(CH#N)=C/c3cceee3)n2)ccl
O=C(O)clccc(C(F)F)c(I)cl
O=C(cleccceclI)nlecenl
COclce(N=C(O)c2cccec2l)ec(OC)cl
Cclecee(C#N)cll
0O=S(=0)(Cl)Cclcccecll
0=C(O)clcececll
OC(=N/N=C/clccce(Cl)clCl)cleceecll
Ccleee(C(=0)c2ccece2l)ecl
Nelecee2e(T)eceel2
N#Ccle(N=C(O)c2cccec2l)sc2c1CCCCC2
Cclee(I)e(C=0)cclC
CCCCecleee(C(=0)c2ccece2])ecl
[N-]=[N+]=NCclccccell
CCOC(=0)clcec(C(F)(F)F)ccll
COclceec2e(I)ececl2
O=C(CCclccceclI)cleec2eccee2el
0=C(0)Cclcce([N+](=0)[O-])ccll
0=C(Oclce(=0)oc2ceccel2)clecccel]
Ccleee(I)e(C)cl[N+](=0)[0-]
CCecleee(C(=0)c2ccecc2])ecl
CCOC(=0)clsc(N=C(O)c2cccec2l)c(C(=0)0C)e
1C

Ccleee(C(0)=NN=C(O)C2CC2)ccll
CCcleee(C(=0)0C)ccll
O=cloc(-c2cccec2l)ne2ee(Cl)ccel2
Iclcee2cec3ecece3c2el-cleceecl
Breleec2ee(I)cec2el
O=[N+]([O-])clccc(N=C(O)C(F)(F)F)c(I)cl
O=C(clcccecll)clen(CCCCCO)c2ececcl2
O=C(Nclcee(OCc2ccecee2)cel)cleeceell
CCN(CC)CCOC(=0)cleceeell
Brelecee2ecec(I)cl2
Cclee(C)ee(C(=0)c2ccecece2l)el
Ccle(I)ececl[N+](=0)[O-]
[N-]=[N+]=Nclcccc2e(I)ceccl2
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Ccleec(C#N)eell
0O=C(0)Cclcc(C(F)(F)F)ccell
Ccle(Br)eeeell
Cclee(C)e(I)e(C)el
CCeclecee(C)ell
CCOC(=0)clee(Br)e(C)e(I)el
COC(=0O)clcee(Br)ccll
COC(=0O)clc(Br)ceecll
Ccle(I)ee(Cl)ecl[N+](=0)[O-]
0=C(O)clcec(Clycell
Cclee(I)e(CO)eclC
Brelece(I)e(-c2ccece2)cl
CCOC(=0)cle(ClyccecllI
CC(C)cleee(I)e(C(C)C)el
CCclee(Br)ec(CC)cll
CC(C)cleee(Clyeell
Ccleeee(C(=0)N(C)C)cll
COclc(Clycecell
Ccleee(Cl)ecell
CN=C(O)cleccee(C)ell
Cclee(-c2cee(I)c(C)e2)ceell

CC(=O)clceceell
COCCnl/c(=N/C(=0)c2cccec2l)sc2eecec2 1
COC(=0)cleec(C(C)C)e(I)el
OC(=Nclcece(C(F)(F)F)cl)cleeceell
COC(=0)cleec(C#N)e(I)cl
N#Cclece([N+](=0)[O-])cell
O=C(clccceclF)cleceeell

Oclnc2cc3c(ce2e(-c2cecee2l)el-
cleceecl)OCCO3

CCCCCecleee(C(=0)c2ccecc2])ecl
N#C/C=C/clccecell
Iclceceel-clnc2cecee2[nH]1
N=C(S)clcceeell
0O=S(=0)(Cl)clccec2e(I)eceel2
CCCCCnlce(C(=0)c2cccec2l)c2eceec2]
CC(=O)clcec2ececc2ell
CCCecleee(C(=0)c2ccecc2])ecl
N#Cclecee(C#N)cll
CCOC(=0)cleccce(N=C(O)c2cceec2l)cl
Ccleee(N=C(O)c2ccece2l)cclF
CC(C)(C)cleece(C(=0)c2ccece2])ecl
CCOC(=0)cleee(C)e(I)el
Ccleeee(OC(=0)c2ccecec2l)el
Cclee(C(=0)OC(C)(C)C)eeell
COC(=0)Cclcee(NC(=0)c2cccec2l)ecl
Cclee(C)e(C(=0)0)ccell
CON=C(O)clccc(C)e(I)cl
0=C(0)Ccle(I)ccecl [N+](=0)[O-]
O=C(Nclcee(NC(=0)C2CC2)ccl)cleccecl]
O=Cclccecec1OCeleccecll
Ccleee(C(O)=Nc2cee(F)e(Cl)e2)cell
Ccleee(C(=0)OCc2cccec2)ccll
OC(=NN=C(O)clccccclI)clececcell
O=Cclcee(C(F)(F)F)cell
O=C(clccceclI)C(F)(F)F
O=[N+]([O-])clccc(NN=C(O)c2ccccc2l)ecl
Ccleee(I)e(C=0)cl
Cclee(C)ee(-c2e(I)cec3cccdeccecde23)cl
CC(=O)clceee(I)clC
Cclee(C(=0)O)ceell
O=C(clcee(Br)ecl)cleeceell
O=C(N/N=C/clccceclI)cleencel



Ccleeee(C(=0)c2cecec2l)el
O=C(Nclcec(N2CCOCC2)ecl)cleceecll
Iclceceel-clne(-c2ccenc2)nol
O=C(COC(=0)clccceclI)clece([N+](=0)[O-
Pecl

FC(F)(F)clcee(CBr)c(I)cl
OC(=Nclccee(Clel)eleceeell
0=C(0)CN1C(=0)/C(=C/c2cccec2)SC1=S
O=C(CBr)clcceecll
OC(CSclnc2ccece2[nH]1)=N/N=C/clccceell
COclcecc(CN=C(O)c2cccee2l)cl
CNI1CCN(C(=0)/C=C/c2cccec2)CCl
N#Cclece(C(F)(F)F)ccll
O=Cclccee(OCc2cecece2l)cl
CC(C=O)clcececell
0=C(C=CclccccclI)clececelCl
COC(=0)clecce(N=C(O)c2cccec2l)cl
O=Cclcee([N+](=0)[O-])ccll
Cclesc2ne(-c3cee(NC(=O)cdeccecdl)ee3)enl2
O=C(Nclcec2oc(=0)ccc2el)clecceell
Iclcceece1C=Nnlcnncl
CC(C)cleece(C(=0)c2ccecc2])ecl
CSclceeccIN=C(O)cleccecll
C/C(=N\N=C(O)clcccccll)clece(N)ecl
CN(C)CCOC(=0)cleceecll
Iclcce2cec3cececdecclc2e34
Iclcecc2cecece(I)cl2

Iclec2ecece2e2ececcl2
Ccleee(C(O)=Nc2ccee([N+](=0)[O-])c2)ccll
COclcee(C(=0)COC(=0)c2cecee2l)ecd
Celee(C)e([N+](=0)[O-])ccll
COC(=0)clcec(CBr)e(I)cl
0O=C(O)clecce(C(F)(F)F)cell
O=[N+]([O-])clceee(I)c1CBr
COclccceccIN=C(O)cleccecll
O=Cclcee(C=0)c(I)cl
N#Ccleee(C(=0)O)c(I)cl
Iclcec2ec(I)cec2el

O/N=C/clcccecll
Iclceceel-clnn2¢(-c3cence3)nne2sl
Ccleceec1C(=0)clecceecll
COC(=0)cleec(C)ecll
O=[N+]([O-])clcec(/C=N/N=C(O)c2cccec2l)ol
CCnlc2cceec2e2ec(N=C(O)c3cecece3)cec2l
Iclcecc2ce(I)ceecl2
CC(=0)cleec(C(=0)0)c(I)cl
NS(=0)(=0)clccc(NC(=0)c2ccece2l)ecl
N#Cclece(NC(=0)c2cccec2l)ecl
COC(=0)cleece(I)c1C(=0)0C
O=C(clcccecll)nlenc2ececc2l
O=C(clccce(F)cl)cleceeell
N#CCCCC(=O)cleccecll
OC(=Nclcce(F)e(Clcl)eleceeell
Ccleee(C=0)ccll
COC(=0)clecc(NC(=0)c2ccece2l)ecl
Iclcec2ce(cee3eceec32)cel

Cclecce(I)c1CHN
O=CIN=C(O)C(=Cc2ccccc2I)C(0)=N1
Feleee2e(I)ecee2el
Ccleee([N+](=0)[O-])c(C)cll
CCN1C(=0)C(=Cc2cccec2)SC1=S
OCclceec2eece(I)cl2
O=C(O)clecc(C(F)(F)F)c(I)cl
O=C(clcccecll)clee2e(ccl [N+](=0)[O-
)OCCOo2
CC(C)cleece(NC(=0)c2ceceec2l)ecl
CN(C(=O)clcceeclI)clececc2eceec]2
CCOC(=0)CC(=O)clceceell
N#CCC(=O)clccececll

OC(=Nclccee2ecencl2)cleceeell
COC(=0)cleec(C(=0)0C)e(I)cl
Celee(I)e(C)e([N+](=0)[O-])cl
Ccleee(C(=0)Nc2cee(Clyee2)cell
N#CCcle(I)ceecl [N+](=0)[O-]
N#Cclecee(C(F)(F)F)cll
O=[N+]([O-])clccce(N=C(O)c2cccee2l)el
OC(=Nclncesl)cleccecll
OC(=Nclccce(-c2ne3ccece3s2)cl)eleceecll
N#C/C(=C\clcecec1T)elne(-c2cccec2)es
Ccle(ee([N+](=0)[O-])cc1C(=0)O0
Iclecec2ececcl2
Ccleee(C(=0)c2ccece2l)eclC
CCOC(=0)clec2eccec2ecl]

COclcee(Clyece IN=C(O)clececell
CCOC(=0)clcec(C#N)e(I)cl
0=C10C(c2ccece2l)=NC1=Cclcce(-n2cnen2)ccl
CCN(CC)S(=0)(=0)clece(NC(=0)c2cec(C)e(I)e
2)cel

0=C(O)clcec2ecec(I)c2el
Iclc2cecec2ec2ececcl2
O=C(clcccecl)cleceecll
O=C(ON1C(=0)c2cccec2C1=0)cleccecll
0O=C(O)clcc([N+](=0)[O-])cc2ccce(I)cl2
COclcec(CC(=0)O)celSCelececell
O=C(Cclcccecl)cleceecll
OC1=Nc2¢(cc(Br)c3cecee23)C(c2cecec2)CL
CCON=C(O)clcce(C)e(I)ecl
0=C(0)/C=C/clcccccll

Iclcec2ece(I)ec2el
Ccleee(C(=0)Nc2ceee(S(=0)(=0)Nc3nces3)ee2)e
cll

Oclcce(Cl)ecl/C=C/clcececl]
0O=C(clccceclClyclececell
CCOC(=0)clc(-c2ccece2)escIN=C(O)cleceecll
CC(=0)clee2e(cc IN=C(O)cleecec ) OCCO2
O=[N+]([O-])clcee(CBr)c(I)cl
CCCcleee(C(=0)0)cell
CC(C)(C)OC(=O)N(C(=0)OC(C)(C)C)cleee(IN+
1(=0)[O-])ccll

Ccleee(C(=0)0)cell
COC(=0)CC(=O)clcceecll
Oclceec2e(I)ececl2
COclceee(C=0)c10Ccleccecll
OC(=Nclcccenl)cleeceell
CCcleee(C(=0)O)ccll

Cclee(C=0)c(C)ccll
N#Ccleee(C(=0)O)cell
N=C(O)clcce([N+](=0)[O-])ccll
Ccle(I)ece(N)e1C(=0)0

Oclcec2ecec(I)e2cl
O=C(OC(C(=O)clccecel)clecceel)eleceecll
Ccleee(C(=0)Cl)cell

CN(C)C(=S)cleceecll
O=C(clcec(Cl)cel)eleceecll
O=C(clccce(Cl)el)eleceecll
OC(=Nclceee2eceecl2)clececell
Cclee(C=0)ccell

Oclnne(-c2ccece2l)ol

Nelecee2ecee(I)cl2

Cclee(C=0)ce(C)cll
Ccleenc(N=C(O)c2ccecc2l)el
N#Ccleee(CBr)e(I)cl

O=Cclcccecll
N#Ccle(N=C(O)c2cceec2l)sc2c1CCCC2
CCOC(=0)clecc(NC(=0)c2cecee2l)ecd
COC(=0)clecc([N+](=0)[O-])ccll
Ccle(I)ccec1CHN
0=C(O)clcece(I)c1C(=0)0
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0=C(OCCN1CCOCCl)cleceecl]
Ccleee(C(=0)Nc2ceee([N+](=0)[O-])cc2C)ccll
CC(=0O)cleee(C)e(D)el
COC(=0)cleec(C(C)=0)ccll
COclcece(/C=N/N=C(O)c2cccce2l)c10
N=C(O)clcccccIN=C(O)clceecell
Cclnoc(-c2ccecec2l)nl
COC(=0)clee(I)c(C)eclC

0=C1CCCC2=C1C(clcccccll)cle(cec3ncecel3)
N2

COC(=0)clcec(C(F)(F)F)cell
O=C(Nclcce(Cl)eel)eleceeell
Ccle(I)cceelC=0
CC(=0)cleece(NC(=0)c2ceccec2l)ecl
O=C(OCCNICCCCCl)clcceecll
COC(=0)cleec(C)e(I)el
O=C(COC(=O)clccecclI)clece(Br)cel
0O=C(O)clc(I)ccecl[N+](=0)[O-]
0O=C(0)CCclnnc(-c2ccece2l)ol
Ccleec2eceee2cell
COclcecc(N=C(O)c2ccece2l)el
Icleee2c3cecece3ce3ceceec3ce2el
CC1(C)C(=0)OC(c2cceec2l)C(C)(C)CL1=0
O=[N+]([O-])clcec(CO)e(I)cl
0O=C(OC1CCCCC1=0)clcccecll
OC(=Nclceee(O)cl)clecceell
N=c1[nH]nc(-c2cccec2l)sl
CC(C)(C)OC(=0)CC(=0)cleccecll
OC(=Nclccee(-c2nne(-c3ccco3)o2)cl)clececell
0=C(O)clecc(C(=0)0)c(D)cl
O=C(clcccecll)nlnnc2eecec2

0O=C(clcccecll)elec2e(ccIN=C(O)Cclececel)O
CCO2

BrCclcec(CBr)c(I)cl
O=C(clccceclI)nlecc2eccec21
COC(=0)clee(C)e(I)e(C)el
N#Cclecee(N=C(O)c2ccece2l)cl
0=C(0)CN1C(=0)C(=Cc2ccccc2)SC1=S
CCOC(=0)clececccIN=C(O)cleceecll
OC(=Nclnc2cceee2sl)eleceecll
Ccleee(C(=0)Nc2ceee(S(=0)(=0)N3CCCC3)cc2)
ccll

Ccleee(S(=0)(=0)/N=C/c2cccec2l)ccl
N#C/C(=C\clcceeell)elne(-c2cce(Br)cc2)esl
CCOC(=0)C1C(0)=NC(SC)=C(C#N)Clclccece
11

0=C(0)clcece(N=C(O)c2cccec2l)cl
N#CC(C#N)=CINC(N)=C(C#N)C(c2cccee2l)=C
1C#N

COC(=0)clcec(I)e(-c2eccec2)cl
Ccleee(N=C(O)c2ccece2l)e(C)el
N#Cclecee(C(=0)O)cll
Ccleee(N=C(O)c2ccece2l)e([N+](=0)[O-])cl
Cclee(C(N)=0)cc(C)cll
Ccleee(S(=0)(=0)Cl)ccll
O=C(Nclcee(S(=0)(=0)Nc2nces2)cel)clecceell
0=C(O)clcec([N+](=0)[O-])ccllI
0O=C(CCC10CCCO1)clceceell
Iclceceel-clnn2ce(-c3ccece3)nne2sl
Ccle(N=C(O)c2cccee2l)e(=0)n(-c2ccece2)nlC
CCCCeclcee(-c2esc(/C(C#N)=C/c3cccec3)n2)cel
CCOC(=0)C1=C(C)NC2=C(C(=0)CC(C)(C)C2)
Clcleccecll

COC(=0)cleec(C(=0)0O)ccll
O=C(clcccecll)clen(CCCCCF)ce2eceec]2
Clclece2ec(I)eee2el

Cclee(C(N)=O)ccell
CCOC(=0)C1=C(CCI)OC(N)=C(C#N)Clclccece
11

Breleeee2ce(I)ceecl2



CC(C)cleee(C(=0)0O)ccll

0=C(O)clecce(Cl)e(N=C(S)N=C(O)c2cc(I)ccc2Cl
)el

Clclece(I)e(ClyelCl
COC(=0)clee(Cle(I)eclO
Clele(Br)eee(I)clCl
Felee(I)e(Cl)celBr
COclce(Che(T)ceIN
Clele(Cle(Cle(I)e(ClyelCl
Nelee(Br)c(I)e(Br)cl
O=[N+]([O-])cleec(I)e(Cl)el
CCOC(=0)clcc(Br)ceell
CS(=0)(=0)Nclcc(C(F)(F)F)c(C#N)cell
COC(=0)cleec(I)e(Br)cl
N#Cclee(IeeelCl
Breleee(I)c2eceecl2
O=[N+]([O-])clc(I)cec(Br)clCl
Fele(Br)cee(I)c1Cl
O=[N+]([O-])clcec(Cl)cell
O=C(clce(Clceell)cle(F)eceeclF
Clelee(Br)e(I)eclCl
O=[N+]([O-])clecc(I)c([N+](=0)[O-])cl
0O=C(O)clec(I)c(Br)cclF
N=C(O)clcc(I)c(Br)c(F)cIN
CCNS(=0)(=O)clccecell
O=[N+]([O-])clecec(I)e(Br)cl
Ccle(Br)eee(I)clCl
FC(F)(F)clee(Cl)e(I)e(Br)cl
FC(F)(F)clcee(I)e(Br)cl
Feleee(I)e(Br)cl
O=[N+]([O-])clce(CO)cecll
Oclccee(I)e(Clel
CC(C)(C)clece(I)e([N+](=0)[O-])cl
Brelece(I)e(Br)clBr
FC(F)(F)Oclce(Cl)e(I)e(Cl)el
CC(C)clece(I)e([N+](=0)[0-])cl
Felee(Cle(I)e(C(F)(F)F)cl
Cclee(Clee([N+](=0)[O-])cll
Brelece(I)e(Br)cl
O=[N+]([O-])clecc(O)ccell
0=C(O)clec(I)c(C(=0)O)ccll
Clclee(Clye(I)eclCl
COC(=0)cleec(I)e(Cl)el
Nelee(Br)c(I)cclBr
COC(=0)clee(I)c(C)eclBr
Neleee(Cle(T)el
CC(=O)clee(Br)cecll
FC(F)(F)Oclcee(I)e(Br)cl
COC(=0)clec(I)c(ClecIN
CCOC(=0)clec(I)ceclCl
N#Cclee(Br)ccell
Felee(F)e(Br)c(I)c1Br
O=[N+]([O-])clceee(CBr)cll
Neleee(I)e(Br)cl
O=[N+]([O-])clce(Br)cecll
FC(F)(F)Oclccec(I)clCl
N#Ccleee(I)e([N+](=0)[0-])cl
COclcee(Clye(Del
O=S(=0)(Cl)clcece(Clycell
CCOC(=0)clece(I)e(Br)cl
O=[N+]([O-])clce(Clec(Cl)ell
O=[N+]([O-])clce(Cl)ceell
Ccleee(I)e([N+](=0)[O-])cl
0O=C(O)clcc(Clyce(Cl)cll

CCnlc2ceceec2e2ec(/C=N/N=C(O)c3cccec3I)cec2

1

Cluster N

O=[N+]([O-])clec(I)ccec C(F)(F)F
O=C(clccc(F)eel)clec(I)eeclCl
Cclee(Cle(I)e(Br)cl
COC(=0)cleece([N+](=0)[O-])clL
0O=C(O)clec(I)c(Cl)cclF
Clelccee(Br)ell

Oclcee(Clye(I)cl

O=C(clcec(O[C@H]2CCOC2)ccl)clee(I)ceclCl

CC(C)(C)clee(Br)e(I)e(Br)cl
O=[N+]([O-])clcee(Br)ccll
COC(=0O)clee(I)ceell
FC(F)(F)cleee(Cl)e(I)clCl
N#Cclece(I)e(Clyel
CCOC(=0)clece(I)e(Clyel
Cclee(I)e(ClycclF
N#Ccle(F)eee(T)cl1Cl
Clclecee(I)clBr
OC(=Nclccceel)elee(Br)eeell

Ccleee(-c2esc(N=C(0)c3cc(I)cece3Cl)n2)ccl

O=Cclce(Cl)e(I)e(Clyel
COclce(Cle(I)eclF
Fclee(Br)e(I)c(C(F)(F)F)cl
CS(=O)clcececll
Clclece(I)e(Clyel
Cclee(Br)ee(Cl)cll
CC(C)(C)OC(=0O)clee(Cl)ceell
COclce(Br)c(I)e(Br)cl
Ncleec2oe(-c3cc(I)ece3Clnc2el
COC(=0)clee(I)c(N=C(C)O)cclCl
O=[N+]([O-])clceee(Br)cll
O=C(Cl)clec(I)ccell
0=C(O)clecce(I)e(S(=0)(=0)Cl)cl
FC(F)(F)Oclcee(I)e(Cl)el
Cclee(Che(I)e(Clyel
Nelee(Clye(IeclF
0=C(O)clce(T)ce(Cl)clBr
Clelecee(I)clCl
COC(=0O)clce(I)c(Br)c(F)clF
Clclee(Br)ccell
COclce(I)e(Cl)ec1C(=0)0
FC(F)(F)clee(Cl)e(I)e(Cl)cl
O=[N+]([O-])clec(Cle(I)e(Cl)el
O=S(=0)(Cl)clccecell
Fclee(Br)c(I)eclCl
Feleee(-c2cee(Ce3cc(I)cee3Cl)s2)enl
COclce(Cle(I)eclC(=0)0
CCOC(=0)clec(ClycecllI

0=C(O)clcccecIN=C(S)N=C(O)clcc(I)ccelCl

0=C(O)clce(T)cec1Br
Cclee(Br)c(I)eclCl
O=[N+]([O-])clce(CBr)ceell
Oclceee(I)c1Br
Brelece(Br)c(I)cl
CSclec(I)ccelBr
OCclce(Che(T)e(Clyel
O=Cclcc(I)ccelCl
O=[N+]([O-])clcece(Cl)cll
COC(=0)clee(I)c(ClyeelCl
0=C(0)clce(Br)ee(C(=0)0)cllI
Oclce(Br)e(I)e(Br)cl
Neleee(I)e(Clyel
COC(=0O)clee(I)c(ClycelF
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COC(=0O)cle(I)cccc1CBr

COC(=0)clce(I)cc(Br)clCl
COC(=0O)clee(I)ccelCl
0=C(O)clec(I)ceclCl
COclcec(I)e(Br)cl
Felee(Cle(I)e(Clyel
0=C(O)clcce(I)e(S(=0)(=0)0)cl
Cclee(C)e(D)e([N+](=0)[0-])cl
O=S(=0)(Cl)clce(Cl)ccell
COclcece(I)cl1Cl

Clclecee(Clyell
Oclce(I)e(Br)eelCl
COclcee(I)e(S(=0)(=0)Cl)cl
COclcece(F)el1C(=0)clee(Clyceell
N#Ccleee(I)e(Br)cl
Cclee(Br)e(I)e([N+](=0)[O-])cl
N#Cclee(Cl)ee(Cl)ell
Cclee(I)e(ClycelBr
Fclee(Br)c(I)cclF

Ccleee2ne(-
c3ccee(N=C(O)c4cc(I)cec4Cl)c3)oc2el

0=C(O)clccce([N+](=0)[O-])clI
0O=C(Cl)clce(Br)cecll
Neleee(Ie([N+](=0)[O-])cl
Cclee(I)ee(C(=0)0)c1Br
Cclee(I)c(Br)cclBr
Ccleee([N+](=0)[O-])c(D)cl
COC(=0)clce(Clyee(Br)cll
Clclece(Br)eell
Felee(I)e(Br)eclCl
Clclee(Clye(e(Clhyel
COclce(Che(T)e(Clyel
0=C(0O)clcec(I)e([N+](=0)[O-])cl
CC(C)(C)OC(=0)clce(Br)cecll
COS(=0)(=O)clcccecll
Oclccee(I)elCl
Clelee(Clye(Ie(Br)el
Cclee(Clee(Cl)ell
0=C(O)clce(Cl)e(I)c(Cl)cl
Cclee(Br)c(I)e(Br)cl
Cclee(F)ee(Br)ell
O=[N+]([O-])clce(I)ecelCl
O=[N+]([O-])clceee(CO)cll
0O=C(Cl)clcec(I)ccelBr
Fclee(Br)e(I)e(Br)cl
O=[N+]([O-])clce(C(F)(F)F)ceell
0O=C(O)clecc(Br)c(I)cclF
Ccle(F)eee(I)elCl
Brelecee(Br)cll
N#Cclee(Br)ee(Cl)ell
COclce(Br)ce(I)ec10C
Feleee(Clye(I)el
COC(=0O)clce(Br)cecll
Feleee(Br)e(I)cl
O=[N+]([O-])clee(I)ccell
FC(F)(F)clcee(I)e(Cl)cl
Celee(I)e([N+](=0)[O-])cclC
O=[N+]([O-])clcceeell
Clelece(Che(T)el
COC(=0)clee(Br)cc([N+](=0)[O-])clI
Ccleeee(I)c1[N+](=0)[O-]
O=[N+]([O-])clce(Br)e(Cl)ccll
COC(=0O)clce(Clyceell
0=S(=0)(O)clccecell



Neleee(Ie(Cl)elCl
Cclee(Br)ce([N+](=0)[O-])clI
FC(F)(F)clce(I)ceell
Celecee([N+](=0)[O-])clI
COC(=0O)clce(Br)e(I)cclF
O=C=Nclcce(I)c(Cl)cl
Brelee(Br)e(I)e(Br)cl
O=Cclcc(I)ccelBr
O=C(Cl)clcec(I)ccelCl
0=C(O)clcce(I)e(Br)cl
Clcle(Br)cecell

CSclcee(Br)cell
O=Cclcce(I)e(Br)cl
COC(=O)clce(I)ccelBr
Felee(I)e(Br)c(F)c1Br
CCOC(=0)clece(I)c([N+](=0)[O-])cl
CSclcee(I)e(C#N)cl
Sclee(Cl)ceell
Cclee([N+](=0)[O-])c(I)cclCl
Felee(I)e(Br)c(F)clF
CC(=O)clee(I)ccelBr
NS(=0)(=O)clccecell
O=Cclce(I)c(Br)cclF
O=Cclccee(Br)cll
Clelcee(I)e(Br)clCl
N#Cclec(I)ccel Br
O=[N+]([O-])clce(F)ee(Br)cll
CCOclcee(C(=0)c2ce(T)cec2Cl)ecl
0O=C(O)clec(I)ce(Br)clCl
Fcleeee(I)elCl
COclee(Clhe(I)eccINCC(=0)O
Cclee([N+](=0)[O-])c(C)e(Br)cll
N=C(O)clccec([N+](=0)[O-])cll
Clelee(Cle(Cle(I)el
0=C(O)clce(T)cecll
Ccle(N)cee(I)clCl
CC(=O)cleec(I)e(Br)cl
COC(=0)clecc(I)e([N+](=0)[O-])cl
Nelee(Br)e(I)ec1C(=0)0O
Clelcee(Br)ce(I)cl
COclceee(I)c1Br
0=S(=0)(F)clccceell
Clelcee(I)e(Br)cl
Clclece(Che(T)elCl
Ccleee(Clye(I)clClL

OCclcccecll
0O=C(0)C(O)clceccell
CC(C)(C)cleeceell
N#CC(O)cleceeell
Ccleece(CN=C(O)c2ccece2l)cl
OC(=NCclccesl)cleeceell
CC1(C)OB(c2ccece2l)OC1(C)C
CN=C(O)clcceeell
CCcleee(NC(=0)c2cccec2l)ecl
CCCCN(CCCO)C(=O)cleceecll
O=C(clcceecl)N1CCe2cccec2l
Ccleeee(C)cIN=C(O)cleccecll
OC(=NN1CCCCCl)clcccecll
CCN(Ccleceeel)C(=O)clececell
COclcec(CCN=C(O)c2cceec2l)ce10C
0=C(O)clcece(C(=0)0)cll
COCCN=C(O)clcccecll
C=CCN(CC=C)C(=O)clccceell
OC(=NC1CCCCCl)clceccell
Cclee(C)ec(N=C(O)c2cccec2l)cl
OC(=NCCclcce(-n2¢ccen2)ccel)cleceecl

COC(=0)clee(Br)ee(C(=0)OC)c11
COC(=0)clee(Br)cc(C)cll

C=CC(=0)N1CCN(C(=0)CNe2ce(I)e(Cl)cc20)C

Cl

Cclee(Br)ce(Br)cll
COclce(I)e(ClyeelCl
Ccleee(I)e(Cl)elClL
Ccle(Cl)eee(I)elClL
COclcee(I)e([N+](=0)[O-])cl
Cclee(Br)c(I)cclBr
O=Cclc(F)cee(I)clCl
O=[N+]([O-])clc(Cl)cecell
Nelee(Che(I)eelC(=0)0
N#Cclecee([N+](=0)[O-])cll
O=[N+]([O-])clcecc([N+](=0)[O-])c1l
COclcee(Br)e(I)cl
0=C(0O)clee([N+](=0)[O-])c(I)eclCl
COP(=S)(0C)Oclce(Cl)e(I)eclCl
CNS(=0)(=O)clcccecll
Nceleee(I)e(Cl)elF
0=C(O)clce(Clce(I)clBr
CC(C)(C)OC(=0O)clee(I)ecelCl
O=Cclce(Cl)ceell
COclee(Che(I)ecl[N+](=0)[O-]
CC(C)clee(Br)e(I)e(Br)cl
Ncleee(Cle(I)elCl
Nelee(Clye(De(Clel
COclcee(Br)e(I)cl1Br
COC(=0)clec(C)ec([N+](=0)[0-])cll
N#Cclee(Cl)cecll
Cclee(Br)e(C(=0)O)ccll
COclce(I)e(ClycelBr
CN(C)clece(I)e(Br)cl
Fele(Cl)cee(I)c1Br
Nelecee(I)clBr
Ccleee(S(=0)(=0)Cl)c(I)cl
O=[N+]([O-])clece(Br)c(I)e(Br)cl
Cclee(I)e(Br)eclF
Brele(I)cee(I)c1Br
Ccleee(S(N)(=0)=0)c(I)cl
N#Cclece(T)eeell
O=Cclcce(I)e(Cl)el
Felee(Clye(I)eelCl
Clclee(Br)ec(Clyell
CC(C)Oclcee(I)e(Br)cl

Cluster O

0O=C(0O)CN=C(O)clccccell
COCCCN=C(O)clccceell
Iclccecel-cleececl
O=C(cleceecl)NICCCC1
OC(=Nclccee(Br)cl)cleeceell
O=C(cleceecl)N(Celeeceel)Celeccecl
BrC(clcccecl)cleceeell
Ccleccec1CN=C(O)clcecceell
Cclee(NC(=0)c2cceec2l)onl
Ccleece(N=C(O)c2cccec2l)cl
CC(C)(OSC(F)(F)F)clceceell
OC(=NC(clccceel)eleceecl)cleceeell
C=Cclccceell
CC(C)CN=C(O)clcccecll
CCOC(=O)cleccecll
OC(=NCCclcce(O)eel)eleccecl
CCCN=C(O)clcccecll

CC(C)(C)OC(0)=N[C@@H](Cclccece11)C(=0)
0

CSclceceecll
N#CCN=C(O)clcccecll
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COC(=0)clee(Cle(I)e(Cl)el
CCOC(=0)CNclee(I)e(ClyececlOC
COclcee(I)e(S(=0)(=0)F)cl
Oclcee(I)e(Br)cl
Nelee(Clye(IeelN
CC(=O)clee(Cl)ceell
O=[N+]([O-])clcec(F)ceell
O=Cclcce(I)c(Br)clF
O=Cclce(Br)ceell
COC(=0)clee(I)c(C)eclCl
CScle(Cleeecll
COC(=0)clee(Che(I)cc10C
O=[N+]([O-])clcec(-c2cecee2)eell
O=[N+]([O-])clcc2ececc2eclT
FC(F)(F)Oclccee(Br)cll
0O=C(O)clcc(I)c(Cl)cclCl
Brelee(I)e(Br)eell
Clelee(Br)e(I)e(Br)cl
N=C(O)clecc(I)e([N+](=0)[O-])cl
COC(=0)clee(I)c(CleeclOC
O=[N+]([O-])clcc(OC(F)(F)F)ceell
Neleee(Br)e(I)cl
COclcee(Ie(Cl)el
CSclee(Br)ccell
0O=C(O)clec(Clyce(Br)cll
O=[N+]([O-])clce(I)ccelBr
O=[N+]([O-])clcec(C(F)(F)F)ccll
Fclceee(I)clBr
Cclee(Br)c(I)e(Br)c1[N+](=0)[O-]
OCclcee(Clye(I)elCl
CCOC(=0O)clec(I)ccelBr
CC(0)=Nclcee(Cle(I)clCl
Nelee(I)e(ClyeelO
O=Cclccec([N+](=0)[O-])cll
Feleee(I)e(Cl)el
Brelee(Br)e(I)celBr
O=[N+]([O-])clc(Br)ccecll
O=Cclc(Cl)cee(Cl)ell
Nelee(Clye(IeelCl
Oclcee(Br)c(I)cl
O=S(=0)(Cl)clce(I)ccelCl
Nelee(Clye(I)eel[N+](=0)[O-]
Cclee(F)ee([N+](=0)[O-])clI

CCC(C)cleccecIN=C(O)clceceell
CCCCN=C(O)clcccecll
CCCCCCCN=C(O)clcceccll
NeleeceeIN=C(O)clecceell
COC(=0)C(N)clceceell
O=C(Nclcee(F)eel)clecceell
Ccleee(NC(=0)c2ccece2l)ecl
ClCclcccecll
OC(=NclccceclF)cleeceell
O=C(clcceecl)NICCNCCI
NC(CcleceeclI)C(=0)0
CC(C)(C)OC(0)=NCclcceeell
CN(C)CC(Cl)clecceell
OC(=NOCclcceeel)cleccecll
Cclee(C)e(N=C(O)c2ccece2l)e(C)el
O=CIN=C(O)CCCIN=C(O)clcccccll
OC(=Nclcee(Cl)eclCl)clececell
IclccecelCnlenenl
O=C(Nclcee(Oc2cecee2)cel)cleeceell
OC(=NclccceclCl)clececell
N#CCclcceeell



O=C(Nclcce(O)eel)cleccecll
0=C(0)C1(c2cccec2l)CC1
OC(=NCeclcee(Br)cel)cleceecll
CC(C)(O)clececeell
CCCCCCN=C(O)clcceccll
Ccleeee(C(0O)=NN=C(O)c2cccec2l)cl
OC(cleceeclI)C(F)(F)F
COC(=0)C(O)cleececll
C[C@@H](N=C(O)clcccceclI)cleccecl
0=C(0)CCclccecell

SCCclccececll
0O=C(O)clcccccIN=C(O)cleceecll
COCclcceccecll

COC(=0)Cclcceeell
CC(C)(C)OC(=O)clccecell
N=C(O)Cclcececll
CN(C)CCN=C(O)clcccecll
C[Si](C)(C)OC(C#N)cleeceell
COclcec(CN=C(0O)c2cceec2l)c(OC)cl
COclcee(N2CCN(C(=0)c3cecee3l)CC2)cel
CC(C)N=C(O)clcccecll
CCOC(=0)CN=C(O)clccceell
OC(cleceecl)clececell
CC(C)(C)OC(=O)N1CCN(C(=0)c2cccec2)CCl
CCCclcccceell
COclcec(N(C)C(=0)c2ccecc2])ecl
CCOC(=0)Cclcccecll
C=CCN=C(O)clcccccll
CCN(CC)CCN=C(O)clcceeell
0O=C(clccececl)N1CCCe2cccec2l
CCN(CC)C(=O)cleccecll
N[C@H](CclcececlI)C(=0)O0
CC(C)CCN=C(O)clcceccll
0O=C(O)clccee(C(F)(F)F)cll
OC(=NCeclccecel)cleeceell
OCCN=C(O)clccccell
CNI1CCN(C(=0)c2cceec2)CCl
NCeclceee(C(F)(F)F)cll
CC(C)(C)N=C(O)clccecell

Ccleec(I)e(F)el

COclee(C(C)C)e(O)cell
COC(=0)clee(C)e(O)e(I)el
Fele(I)eee(C20CCO2)clF
Cclee(F)e(I)ccl[N+](=0)[O-]
O=[N+]([O-])clcece(O)cll

Nele(I)ee(F)ecl [N+](=0)[O-]
Nelcee([N+](=0)[O-])ccll
COclcee(S(=0)(=0)NCc2ccc3c(c2)0OCO3)cell
COC(=0)clee(Br)cc(I)c10
COC(=0O)clee(Br)cc(I)cIN
CCN1C(=0)C(=Cc2cce(0)e(I)c2)C(=0)N(CC)CL
=S

OCclccce(F)cll

O=Cclce(Br)ee(I)c10
COclce(/C=N/NC(=0)c2cc3c(ccedeccecd3)o2)ce
(Ic10

Oclcee(Clyeell

CCOC(=0)clcce(N)c(I)el

Fele(Cl)cee(Cl)ell

Nceleee(C(=0)O)ccll
CCCCN=C(O)clcec(OC)c(I)cl
O=Cclc(Br)cce(I)clF

COclcec(NCCO)ccll
COclce([N+](=0)[O-])ccell
Cclee(N)e(I)eelCl

FC(F)(F)clceceell
OC(=NCclcece(C(F)(F)F)ccl)cleeeeell
CN(C(=O)clcceeclI)cleeceel
BrCclcececll
C=C(C(=0)OCC)clccccell
CCN=C(O)clcccecll
O=C(clecceecl)N1ICCOCCI
OC(=Nclccceel)cleceeell
Cclee(=NC(=0)c2cccec2l)[nH]ol
CCCCCN=C(O)clcccecll
CCOclcec(NC(=0)c2ccecc2])ecl
CC(0)=NclccececIN=C(O)clcececell
OC(=NCclccecelCl)cleceeell
OC(=NCeclcee(Clcel)cleeceell
CCclececell
N[C@@H](CclceececlI)C(=0)O0
CN(C)C(=0)COC(=O)clcceecll
OB(O)clceccell

CC(C)cleccecll
OC(=NCeclcce(F)eel)cleeceell
O=P(clccccel)(cleceeel)clecceell
0=C(0)Cclcceecll
OC(=NCeclcceol)clecceell
OC(=NC12CC3CC(CC(C3)C1)C2)clceceell
O=C([O-])CN=C(O)clccccell
0O=C(Cl)Cclcececll
OC(=NCeclcc(F)cc(F)cl)cleeceell
0O=C(O)cleccee(-c2ccece2l)el
OC(=Nclce(Cl)ee(Cl)el)eleceecll
Ccleee(N=C(O)c2ccece2l)e(O)cl
Ccleee(N(C)C(=0)c2cccce2l)ecl
CCN(C(=O)clceccell)cleceecl
CN(Ccleeceel)C(=O)cleccecll
CN(C)C(=O)clcccecll
OC(=NCCICCCCCl)cleceecll
Ccleec(CN=C(O)c2cccec2l)ecl
O=C(N=clcc[nH]ccl)clceeeell
COC(OC)cleececell
C=C(C)clcccecll

Cluster P

COclee(C=0)ce(I)c10Celeee([N+](=0)[O-])ccl
Nelee(Br)ee(I)c10
COclee(C(C)C)ecell
CCOclce(C)eeell
0=C(O)clce(Br)ce(I)cl1F
O=Cclcce(F)c(F)cll
N#Ccleee(O)e(I)cl
Fele(Cl)cee(Br)ell
Oclc(I)ce(Br)cc1C(F)(F)F
CC(=O)cleec(I)e(O)cl
COclee(C=0)ce(I)c10C(C)=0
COclce(C=0)ce(I)c10C
CSclece(N)e(I)el

Fcleee(CBr)eell
COC(=0)clce(Br)ee(I)c10C
0=C(O)clcec()e(O)cl
COcle(I)ee([N+](=0)[O-])c2ccecc]2
Fcleee(Cl)eell
CC(C)(C)OC(0)=Nclccee(F)cll
Oclc(Br)cc(F)cell
Cclee(O)c(I)ecl[N+](=0)[O-]
Oclcec2cececec2ell
COC(=0)clec(OC)e(I)ecl[N+](=0)[0-]
CC(C)(C)OC(0)=NCclcce(N)e(I)cl
NCeclecce(I)c(F)elCl
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Ccleee(NC(=0)c2ccece2l)eclC
CP(C)(=O)clcccecll
COC(=0)CICCCCNI1C(=O)cleceecll
OC(=NCclccec(C(F)(F)F)cl)cleeeeell
COC(=0)C(N)Cclceeeell
OC(=NC1CCCCl)cleeceell
O=C(Nclcec(N2CCCC2)cel)cleeceell
Nelece(NC(=0)c2ccecee2l)ecl
NS(=0)(=0)Cclcceeell
COC(=O)clccceell

Ccleccecell
OC(=NCCI12CC3CC(CC(C3)C1)C2)clecceclI
Iclccecel-cleececll
OC(=NCCclcceecl)clececell
OC(=NC1CCl)clceceell
O=C(clcecccl)N1CCC(Ce2eccec2)CCl
CN(CcleeceelI)C(=0)OC(C)(C)C
O=C(clcececl)NICCCCCCL
Brelcceceel-cleceeell
CC(C)N(C(=O)clcececel)C(C)C
OCCclccececll

Icleceec1C1CCOCCI
N=C(O)clccecell
COclcec(CN=C(O)c2ccecc2])ecl
FC(F)clcceeeell

NCclccecell

N#CC(N)cleceeell
O=C(Cclcccecl)N=clcc[nH]ccl
OC(CNCclceecelI)eleceecl
CcleceecIN=C(O)clcecceell
COC(=0)C(CC(C)C)N=C(O)clccceell
C=C(C(=0)OC)clecccecll
C#CCN=C(O)clccceell
COC(=0)C(CCSC)N=C(O)clcccecll
OC(=NCeclcceenl)cleceeell
NN=C(O)clcccecll
OC(=NCCICCl)cleccecell

COclcec(C(=0)Nc2cee(S(N)(=0)=0)cc2)ccll
COclcee(S(=0)(=0)NC(C)(C)C)ccll
COcle(I)ec(C(F)(F)F)cc1C(F)(F)F
Cclee(Br)ec(I)clF
Nele(I)ee(Br)ecl[N+](=0)[O-]
Oclceee(I)clO
O=Cclcce(I)c(F)c1F
Ccleeee(O)ell
COclcec(-c2cecec2)eell
Felee(C(F)(F)F)ceell
CC(=O)cleec(F)e(I)el
O=Cclc(Cl)cec(I)c1F
CCOclce(C=0)ce(I)c10C
O=Cclccec(I)c1F
CNclcee(C#N)eell
Fcleeec(OC(F)F)cll
CNclcee(C=0)ccll
Oclc(F)cceell
Neleee(C(F)(F)F)cell
OCclcec(I)e(F)cl
O=Cclcc([N+](=0)[O-])cc(I)c10
N#Cclee(F)e(N)e(I)cl
Neleee(Cl)eell
COC(=0O)clce(I)c(F)eelCl
Ccleece(I)cIN



0O=C(O)clec(I)c(F)cclCl

Oclcee(F)e(I)el

0=C(0)Cclcecec(O)e(I)cl
COclcee(/C=C2\SC(=S)N=C20)cclI
COC(=0)[C@H](Ccleec(OC)c(I)cl)N=C(O)OC(
C)(C)C

COclcee(C(O)=Nc2cceec2)ecll
CCCcleee(N)e(I)el
N#Cclee(I)e(N)e(C(F)(F)F)cl
COclce(C(=N)O)cccll
COclee(C=C2C(=0)OC(C)(c3cceee3)0C2=0)cc
(Dc10

COclee(C=0)ce(I)c10C(C)C
O=[N+]([O-])clee(I)e(Oc2ecece2)c([N+](=0)[O-
Del
COclcee(S(=0)(=0)Nc2cce(F)c(F)c2)eell
COclce(C(F)(F)F)e(Br)ccll
Oclceee(Cl)ell
CCCCOclc(I)ee(C=0)cc1OC
N#CCcleee(N)e(I)el

Nele(I)eceel [N+](=0)[O-]
CCOclcee(C=0)ccll

COCOclec(C)cecll

Ocle(Clyceeell
COclee(C(C)C)e(Oc2enc(NC(CO)CO)[nH]c2=N
Jeell

O=Cclce(Cl)cc(I)c10
C=C(C)COclc(I)cc(C=0)cc1OC
O=C(clcec(I)e(F)cl)N1CCOCC1
O=Cclccee(I)c10

Cclee(F)e(I)eclC
0=C(O)clce(Cl)e(F)e(I)cl
Nelee(C(=0)0)cecll
O=[N+]([O-])clceee(F)cll
COclce(C=0)c(OC)ccll
CCCCOclcee(/C=C/C(=0)0)ccll
Fcleee(Br)ecll

Fclee(Cl)ee(Br)cll

Ccleee(N)e(I)el

CC(C)(C)cleec(O)e(I)el
N#Cclece(T)e(N)cl

OCclcce(F)e(F)cll
Cclnoc(C)cl-clec(N)e(N)c(I)cl
Felee(F)e(I)e(Cl)el
N#Cclee(I)e(N)cc1C(F)(F)F
O=[N+]([O-])clccee(I)c1F
COclee(C(F)(F)F)ceell
COclcec2ecece2ell
Oclc(I)ceeclC(F)(F)F
COclcee(C=0)c(I)c10C
COC(=0)[C@@H](C)[C@H](clcce(I)c(O)cl)Cl
CC1

COC(=0)clcec(Oc2ceccce2)c(I)el
Nelecee(Clyell
COC(=0)clecc(N=C(O)C(F)(F)F)c(I)cl
CCOclce(C=0)ce(I)c10Ccleec([N+](=0)[O-
Pecl

0O=C(0)CCclcce(O)e(I)cl
COCOcle(I)ceecc1OC

CCOclc(F)ceeell
Nelee(C(F)(F)F)e(Cleell
CCOclee(C(C)(C)C)eccell
CC(=O)clee(Br)ee(I)cIN
N#Cclecee(I)cIN
O=Cclcc(OC(F)(F)F)cc(I)c10
COC(=0O)clcec(I)c(N)cl
COC(=0)clecec(OC(F)F)c(I)cl
0O=Cclce(C(=0)O)ce(I)cl10
COC(=0O)cleece(I)cIN

COclce(I)e(OC)celC
CCOclce(C=0)ce(I)c10Ccleec(C)ecl
COclcee(C=0)ccll

Ccle(Br)cee(N)cll
Nelcee(-c2cecee2)cell
CC(=0O)clecee(N)c(I)cl
COC(=0)clee(Clee(I)cIN
O=Cclcc(OCc2ccece2)c(I)e([N+](=0)[O-])cl
C=CCOclc(I)cc(C=0)cclOC
COclcec(/C=C(\C#N)c2nc3cccee3[nH]2)cecll
CC(=0)Oclcec(C(=0)0)ccll
Fele(Cl)cee(C(F)F)cll
COC(=0)clee(Br)e(N)e(I)cl
COclcee(C=0)c(I)c10
COclc(C=0O)cce(I)clF
CCOclce(C#N)ce(I)c10
COclcee(C(=0)n2enc3ceece32)cell
Cclee(N)e(I)cclF
CCOclce(C=0)ce(I)cl1O
COclcece([N+](=0)[O-])ccllI
Fele(I)ee(Br)c2eceecl2
Nele(I)ee(C(F)(F)F)ccl[N+](=0)[O-]
0O=C(O)clece(I)e(F)cl
COclee(C(F)(F)F)c(F)cell
COclee(C=C2C(=0)c3ccece3C2=0)ce(I)c10
Ccleee(CHN)e(F)cll
Felee(F)e(F)e(D)el

COclcec(F)eell
COclce(/C=N/O)cc(I)c10
Fclee(CBr)ceell

Ccleee(F)e(D)el
COclee(CNe2eee(C)e(Cle2)ee(I)c10C
N=C(S)N/N=C/clcce(O)c(I)cl
N#Cclec(F)e(O)ce(I)cl
OCclccc(F)e(I)cl
Cclee(I)e(O)e([N+](=0)[O-])cl
COclee(C#N)ee(I)c10
COclceee(I)cIN
CCOclce(C=0)ce(I)c10CC
COclee(C#N)ee(I)cIOCCHN
Ncle(Br)ee(Cl)eell

OCclcee(I)e(O)cl

Oclcce(Br)cell

OCclccece(I)clF
COclee(C(C)C)e(Oc2e[nH]e(=N)[nH]c2=N)cclI
Nele(Iee([N+](=0)[O-])cc1C(F)(F)F
COclce(CO)cecll
COC(=0)cleecc(N=C(C)O)c(I)cl
COclcec(C(F)(F)F)cell
COclceec(I)clF

CC(C)cleee(N)c(I)cl
COclceee(CO)ell

Neclcee(Br)ecll
COclee(/C=C2/SC(=0)N=C20)cc(I)c10
Cclee(OC(=0)c2cce(Br)o2)c(I)e(C)clCl
COC(=0)clec(C#N)ee(I)cl1O
Cclee(C(=0)O)cc(I)c10
Nele(I)ee(C(=0)0)ccl[N+](=0)[O-]
N#Cclece(I)e(F)elCl
COclcec(/C=C/[N+](=0)[O-])ccll
CCOclc(I)ee(C=0)ccl0C
COclceee(C)ell

Nelecee(I)eIN

Feleee(C(F)(F)F)cell
COclc(Iee(Br)ec1C=0
COclcece(Cl)ell

Nele(F)ee(Br)ecll
Icle(OCc2ceceec2)ccec1OCelecceel
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Nclee(Clyee(Br)ell
COclcec(0OC)e(I)el
COC(=0)clee(N)e(I)eec10C
Ocle(Clee(Clyecll

Nele(Clyeceell

Fcleceeell

Nelcee(Br)e(Clell
COclee(CC#N)ee(I)e10C
O=[N+]([O-])clcec(I)c(O)cl
CCCCCCCCOcleee2ec(C(=0)0)ecc2ell
COclce(Clyee(Cl)ell
COclce(C=0)ce(I)c10Ccleececl
COC(=0)clee(N)e(I)eelC
COclce(C(=0)0O)cc(I)c10
O=[N+]([O-])clcec(O)c(I)cl
COclce(C=0)cecll
COC(=0)Cclcee(O)e(I)cl
Cclee(Clee(I)c10
COclce(C(=N)O)cc(I)c10Cclececcel
CCOC(=0)COclc(I)ec(C=0)cclOC
CC(C)Oclcee(C(=0)0)ccell
Oclce(C(F)(F)F)c(Br)cell
COclcee(N)eell

Ncle(Cl)ee(Br)ecll
Celee(I)e(N)e([N+](=0)[0-])cl
CC(=O)clccec(I)clF
CC(C)(C)OC(0)=Nclcee(Cl)e(F)ell
N#Cclee(Br)ec(I)clF
COclcc2ccecec2ecll
Nele(I)ee(CleelC(=0)0
CCOclc(I)ce(Br)cc1C=0
COclceee([N+](=0)[O-])cll
COC(=0)clecc(N2CCCCC2)c(I)cl
Nele(F)ee(C(F)(F)F)cell
Fcle(Cl)ceeell
Fclee(Br)e(F)e(Br)cll
O=[N+]([O-])clecc(I)e(F)cl
Fele(Cl)ce(Br)cecll
COclee(C(=N)O)cc(I)e10C
N=C(O)clcce(I)c(O)cl
Nele(F)ee(Clyeell
Nelee(C(F)(F)F)e(Br)ccll
Nelee(CO)eceell

Oclc(F)ce(Br)cell

Ccleece(N)cll

0=C(O)clccce(F)cll
COclcee(C(=0)Oc2ccecc2C(C)=0)cell
Cclee(F)e(I)ec1C(=0)0
COC(=0)CCcleec(O)c(I)el
OC(clece(I)e(F)el)(C(F)(F)F)C(F)(F)F
Oclc(F)ce(F)cell
Fclee(Br)ee(Cl)cll
O=P(clccccel)(clececel)clecc(I)e(F)el
COclee([CR@HI(0)C(CACIOI(IN+](=0)O-
Pecll

COclcee(C(=0)O)ccell
C#CCOclc(I)ec(C=0)ccl10C
0O=C(O)clcc(Br)ee(I)c10
N#Cclece(N)e(I)cl

Fclceee(Br)cll
CCOC(=0)clece(I)c(0OCC)cl
Nclceeeell
0=C(O)clcce(I)c(OC(F)(F)F)cl
COclcece(C2=NC(C)(C)CO2)cll
Nele(I)ee(F)eelC(=0)0
Oclce(C(F)(F)F)ccecll
COclee(C(C)C)e(OS(=0)(=0)c2cee(C)ec2)ecll
CCCOcle(I)ee(C=0)cclOC



Felee(C2CC2)cecll

COclc(F)ce(Br)eell
COclee(CO)ee(I)c10

COclcee(N)e(I)el
COC(=0)cleec(F)e(I)cl
COclc(I)ec(-n2cce(O)ne2=0)cc1C(C)(C)C
Nelee(F)e(I)e(Br)cl

Cclee(Br)ec(I)cIN

Oclee(Clyce(Clyell

O=Cclcce(F)e(I)el
O=C(O)clccc(F)c(F)cll
COclcee(C(=0)Nc2cee(S(=0)(=0)N3CCCC3)ce
2)ccll

Nele(F)ceeell
O=[N+]([O-])clce(I)c(F)cclBr
COclce(CO)ee(I)e1O0Ccleece(C(=0)0)cl
Cclee(Clee(I)cIN

Neleee(O)eell

COclceee(I)c10

COC(=0)clcec(I)c(O)cl
Nele(Clee(C(=0)O)ccll
COC(=0)clecc(C(F)(F)F)cc(I)cIN
Nelee(C(F)(F)F)ceell

N#Cclecee(F)cll
0O=C(O)cle(Br)cce(I)c1F
COC(=0)cleec(I)e(F)cl
Fcle(Br)cee(Cl)ell

COcle(I)cee2eccecl2
CCOcle(I)ee(C(=N)O)cc1OCcleccecl
COclce(/C=N/NC(=0)c2ccence2)cc(I)c10
Nele(I)eceel C(=0)O

Oclcee(F)eell
COC(=0)clee(C)e(N)e(I)el
Ocle(Clyee(Br)eell
COclce(C=0)ce(I)c10Ccleec(C)ecl
Nelecee([N+](=0)[O-])cll
COclce(C=0)ce(I)c10CCO
CC(O)=Nclce(F)e(I)cclC
COclcee(O)ecll

Nclcee2eecee2ell

Ccleee(I)e(F)clC

0=C(O)clcec(O)e(I)cl
COclee(C(O)C(C)(C)C)e([N+](=0)[O-])ccll
COclcee(C(0O)=NNC(=0)c2cee(NC(=0)C(C)C)c
c2)cell

COclc(F)eceell

Fcle(Br)ceeell

Ccleec(I)e(F)clF

CCCCclcee(N)c(I)cl

N#Ccleee(I)e(F)el

Nele(Clee(Clyeell
CCOC(=0)clec(I)c(N)e([N+](=0)[O-])cl
COclee(C(=0)0)ec(I)e10C
0=C(O)clcecce(I)clF

Cclee(F)e(I)e(Br)el
COC(=0)clec(N)e(I)cel1CS(C)(=0)=0
Neleee(OC(F)(F)F)e(Cl)ell
COclcee(O)e(I)el
COC(=0)C(C)(C)cleee(N)e(I)cl
Nclceee(Br)ell

Nceleee(CC(=0)O)ccll
COclccce(C(F)(F)F)cll
COclce(Clee(Br)cll
COC(=0)clee(F)ee(I)cIN
CCOcle(I)ee(C(=N)O)cclOC
CC(C)Nclceceell
COC(=0)clee(I)c(F)eclC
COclcec(C(0)=Nc2ccec([N+](=0)[O-])c2)ccll
COclce(/C=C/c2ccc3ecec(OC)e3n2)ec(I)c10C

Cclee(Che(N)e(I)el

CCOC(=0)clcece(O)c(I)el
CCOC(=0)C1=C(C)N=C(O)NClclce(I)c(O)c(O
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