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Table S1. Complete in vitro antiparasitic and antitubercular data for the compounds of Table
1 (all data for 8, 10, 59 and 60 from ref S1; all data for 11 and 12 from ref S2).

Compd ICso (UM)?P Select. MICgo (UM)P4
L. infantum T. cruzi T.brucei MRC-5 Index® MABA LORA
10  0.047 £0.021° 0.061 +0.028"  >64 >64  >1362 52+269 4.7+26"
8 0.13 + 0.05° 0.14+0 >64 >64 >492  0.94+0.04 6.8+3.1F
11 0.13+0.07F 0.18 +0.05 >64 >64 >492 0.86+0.10 7.0+5.1
12 0.45+0.05° 0.45+0.15 >64 >64 >142  13+04 50432
15 0.15+0.02F 0.45+0.03 >64 >64 >427  1.7+0.3 10+ 6
18 0.18 +0.07" 0.50+0.29 >64 >64 >356 0.17+0.07 8.1+5.0
20 0.29+0.07"  0.45+0.24 >64 >64 >221 0.65+021 10+6
22 0.93 +0.54 1.2+0.3 >64 >64 >69 7.2+3.2 36+5
24 0.22+0.02" 11+05 >64 >64 >291 0.11+0.01 65+3.9
26 0.27+0.02F 0.65+0.32Ff 23+0 52+18" 193 0.091+0.034 6.9+3.8
28 0.31+0.02f 0.51+0.08 >64 >64 >206 0.23+0.02 3.9+2.6f
30 048+0.19 0.59+0.34 >64 >64 >133  13+04 82462
35 22+05 42+0.4 >64 >64 >29 12+0 31+ 10
40 0.13+0 0.55 + 0.02 >64 >64 >492 024+001 7.1+0.8
43 1.5+0.8f 38+1.2 56 + 5f >64 >43 (2.2) (31)
44 1.4+0.1 6.1+0.6 59+5 >64 >46 (2.5) (32)
45 1.3+0.2 44+0.9 >64 >64 >49 0.82+0.16 22+9
46 9.9+3.6 27+0.8 >64 >64 >6.5 (31) (54)
47 20+0.1 6.5+25 >64 >64 >32 1.8+0.1 12+1
48 1.7+05 20+ 11 >64 >64 >38 3.9+0.3 14 +2
49 33+1.2 3.6+0.9 1.4+07" >64 >19  0.61+0.20° 3.8+0
51 14+0 28+0.1 92+16 40+12 29 0.82+0.13 8.6+1.9
53 1.8+0.3 40+0.3 36+6 >64 >36 0.90+0 19+5
55 0.16 +0.02 1.8+04 >64 >64 >400 0.90+0.07 53+0.1
57 22+1.0 38+14 >64 >64 >29  0.88+0.06 14+2
58 20+0.1 20+04 >64 >64 >32 55+1.1 24+ 2
59 0.12+0.05¢ 1.2+0.7f >64 >64 >533 1.0+05° 75+34f
60 0.30+0.07" 0.75+0.41f >64 >64 >213 055+0.23" 33+1.7
64 0.49 + 0.04 22+05 46 + 18 >64 >131 055+030 3.7+0.1
65 0.36+0.22 0.88+053 55+1.6" >64 >178 058+0.21 12+3
66 0.36 +0.04 1.6+0.3 33+ 1f >64 >178 0.34+0.02 7.3+04
68 0.14 +0.01 23+0.8 19+ 11 >64 >457 0.085+0.036 1.0+0.1
69 0.20+0 43+21 48 + 16 >64 >320 0.39+021 29+0.6
70 0.64+0.10 1.7+0.1 >64 >64 >100 (3.6) (37)
71 0.18 +0.03 28+0.3 32+8 >64 >356 0.94+001 7.3+0.1
72 0.32+0 1.7+0.1 >64 44+20 138 1.8+0 6.3+0.3
73 0.79+0 1.6+0.1 80+0.3 43+21 54 28+08 34+0.1
74 1.3+0.8 21+0.1 82+0.1 >64 >49 1.7+02  46+18

21Cso values for inhibiting the growth of Leishmania infantum (in mouse macrophages), Trypanosoma
cruzi (on MRC-5 cells), and Trypanosoma brucei, or for cytotoxicity toward human lung fibroblasts
(MRC-5 cells). PEach value (except the single test MIC data in parentheses) is the mean of N=2
measurements (+ SD), unless noted. °Selectivity index: ratio of MRC-5 to L. inf ICso values. “MICg
against M. th under aerobic (MABA) or hypoxic (LORA) conditions. ®N=7. IN=3. IN=4. "N=5. N=6.
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Table S2. Complete comparative in vitro antiparasitic and antitubercular data for some
recently reported analogues of 8 (all data for 75 and 76 from ref 52).5253

N
N =N
Osz OCF3  ON—¢ OCF;
NJ\Y A\ © NJ\Y A\ ©
80

75-79
Compd Y ICso (UM)2P MICgo (IM)P€
L. infantum T. cruzi T. brucei MRC-5 MABA LORA
8 0] 0.13 + 0.05¢ 0.14+0 >64 >64 094+0.04 6.8+3.1°

75 O"  0.098+0.0499 0.052 + 0.001 >64 >64 059+036 14+0.2
76 on 0.17 +0.09' 0.34+0.03 >64 >64 3.6x£0.8 18+12

77 S 62+ 3 0.46 +0.13! >64 >64  054+0.35¢ 4.3+0.2
78 SO 41 + 23! 2.4+10 18+6  >64 (16) (61)
79 SO >64 0.69 + 0.01 >64 >64 (12) >128
80 o) >64 0.54+0 33+1  >64 (29) >128

4Cso values for inhibiting the growth of Leishmania infantum (in mouse macrophages),
Trypanosoma cruzi (on MRC-5 cells), and Trypanosoma brucei, or for cytotoxicity toward
human lung fibroblasts (MRC-5 cells). PEach value (except the single test MIC data in
parentheses) is the mean of N=2 measurements (+ SD), unless otherwise noted. “MICgo against
M. tb under aerobic (MABA) or hypoxic (LORA) conditions. “N=7. ¢N=3. f(7R)-Enantiomer.
IN=8. "(7S)-Enantiomer. 'N=6./N=4.

Additional discussion

Following on from our observation (in the manuscript) that *“across all 7-Me linker
derivatives, the association between VL potency and effectiveness against TB was only
moderate”, we note that further SAR variances were encountered for a few heterocyclic
analogues of 8 that we had recently studied>® for Chagas disease (77-80; Table S2). In
particular, replacement of the oxygen atom in the oxazine ring of 8 by sulfur (77) led to a
477-fold reduction in potency against L. inf, compared to a 1.6- to 1.7-fold increased
effectiveness against Mycobacterium tuberculosis (M. tb), although this latter activity was
greatly reduced (14- to >30-fold) upon S-oxidation (78 and 79). However, switching the
nitroimidazole ring to a nitrotriazole ring (80) was poorly tolerated for both VL and TB, as
noted previously for other structurally related scaffolds,5*°
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Table S3. Complete in vivo efficacy data for selected analogues in the L. don mouse model.

In Vivo Efficacy Against L. don (% Parasite Load Reduction at Dose in mg/kg)?

Compd 50 25 125 6.25 313  EDs (95% C.L)°
8 100 £ 0 100+0  82.7+80 251+206 4.2(3.7-4.6)
10 86.9 +5.9
18 99.7 £0.2 29.5+37.1
26 58.3 £ 6.9

44 70.6 £ 18.9
o1 36.0 £ 155

66 99.95+0.06 97.0+34 7.1+151 16.3 (14.5-18.4)
68 88.6t75 4041223
69 51.0+111 31.0+84

4Dosing was orally, once daily for 5 days consecutively; data are the mean percentage
reduction of parasite burden in the liver (+ standard deviation). ®Dose in mg/kg required to
achieve a mean 50% reduction in parasite burden (with 95% confidence interval).

Figure S1. Comparative in vivo efficacy of selected analogues against L. don in the VL
mouse model (liver burden only): (a) 50 mg/kg and (b) 25 mg/kg.
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Figure S2. Plasma concentration-time profiles for 65 and 66 in BALB/c mice, following a
single intravenous dose of 1 mg/kg or a single oral dose of 25 mg/kg in each case.
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Figure S3. Plasma concentration-time profiles for 8 and 10 in Swiss Albino mice, following
a single intravenous dose of 1 mg/kg or a single oral dose of 25 mg/kg in each case.
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Figure S4. Effect of lipophilicity on potency against L. inf or M. tb for the compounds of
Table 1.

a) CLogP vs potency against L. inf (complete dataset)
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b) CLogP vs potency against M. tb (MABA assay; 7-Me subset only)
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Scheme S12
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Scheme S22
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Scheme S32
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Experimental Section

Combustion analyses were executed by the Campbell Microanalytical Laboratory, University
of Otago, Dunedin, New Zealand. Melting points were measured using an Electrothermal
IA9100 melting point apparatus and are as read. NMR spectra were recorded on a Bruker
Avance 400 spectrometer at 400 MHz for *H and 100 MHz for 3C and were referenced to
MesSi or solvent resonances. Chemical shifts and coupling constants were listed in units of
ppm and hertz, respectively. High-resolution electrospray ionisation mass spectrometry
(HRESIMS) was performed on a Bruker micrOTOF-Q Il mass spectrometer or an Agilent
6530 Q-TOF mass spectrometer coupled to an Agilent 1200 series HPLC system. Low-
resolution atmospheric pressure chemical ionisation (APCI) mass spectra were determined
for organic solutions using either a ThermoFinnigan Surveyor MSQ mass spectrometer
coupled to a Gilson autosampler or an Agilent 6120 Quadrupole LC/MS connected to an
Agilent 1260 Infinity autosampler and quaternary pump. Optical rotations were measured on
a Schmidt + Haensch Polartronic NH8 polarimeter. Column chromatography was carried out
on silica gel (Merck 230-400 mesh) and thin-layer chromatography was completed on
aluminum-backed silica gel plates (Merck 60 Fzs4), with visualization of components by UV
light (254 nm), I2, or KMnOs staining. Tested compounds (including batches screened in vivo)
were >95% pure, as verified by combustion analysis and/or by HPLC performed on an
Agilent 1100 system with diode array detection, using a 150 mm x 3.2 mm Altima 5 pm
reversed phase C8 or C18 column. Combustion analyses indicated by the symbols of the
elements were within  0.4% of the theoretical values.

General Procedure A: Synthesis of arylamino alcohols from epoxides (intermediates 14,
17,19, 21, 23, 25, 27, 29 and 34)

A mixture of the epoxide (13 or 16, 600 mg, 1.0 equiv), aryl amine (1.2-2.4 equiv) and
anhydrous cobalt(I1) chloride (0.2-0.9 equiv) in anhydrous acetonitrile (10 mL) was stirred at
70 °C for 48 h. The resulting cooled mixture was added to ice-water (100 mL) and extracted
with CH2Cl> (5 x 100 mL). The combined extracts were evaporated to dryness under reduced
pressure and the residue was chromatographed on silica gel (0-2% MeOH/CHCI,) to afford
the required products.

General Procedure B: Ring closure of arylamino alcohols (target compounds 15, 18, 20,
22, 24, 26, 28, 30 and 35)

Sodium hydride (60% in mineral oil, 1.5 equiv) was added to a solution of the alcohol (14,
17, 19, 21, 23, 25, 27, 29, or 34, 1.0 equiv) in anhydrous DMF (1 mL/60 mg of alcohol)
under N2 at 0 °C. The mixture was quickly degassed and resealed under N> and then stirred at
20 °C for 4.3 h. The resulting mixture was rapidly cooled (CO2/acetone), quenched with
ice/aqueous NaHCO3 (10 mL), added to brine (100 mL), and extracted with CH>Cl, (6 x 100
mL). The combined extracts were evaporated to dryness under reduced pressure (at 30 °C)
and the residue was repeatedly chromatographed on silica gel (CH2Cl> or 0-2%
MeOH/CHCI; or 33-67% Et>O/petroleum ether and Et,O or 0-50% EtOAc/petroleum ether)
as necessary to afford the required products.

General Procedure C: Direct synthesis of amides from azides (target compounds 43, 44,
and 46-48)

A solution of triphenylphosphine (1.2 equiv) in anhydrous CH2Cl> (2 x 0.5 mL) was added
dropwise to a stirred mixture of the azide (37 or 42, 120 mg, 1.0 equiv) and the acid chloride
(2.0 equiv) in anhydrous CH2Cl> (3 mL) under N2. The mixture was stirred at 20 °C for 100

S12



min, then added to ice/ag NaHCO3 (50 mL), and extracted with CH2Cl> (4 x 50 mL). The
combined extracts were evaporated to dryness under reduced pressure (at 30 °C) and the
residue was chromatographed on silica gel (0-75% EtOAc/petroleum ether and EtOACc) to
afford the required products.

General Procedure D: Direct synthesis of ureas from azides (target compounds 49 and
51)

A fresh solution of triethylammonium bicarbonate (~2 M, 3.3 equiv) and triphenylphosphine
(1.8 equiv) were successively added to a mixture of the azide (37 or 42, 1.0 equiv) and 4-
(trifluoromethoxy)aniline (1.3-3.0 equiv) in dioxane (1 mL/14 mg of azide) at 12 °C. The
mixture was stirred at 20 °C for 35 h in a sealed vial, then transferred to a flask (in
MeOH/CHCI>) and evaporated to dryness under reduced pressure (at 30 °C). The residue
was chromatographed on silica gel (0-10% MeOH/CH.CI,) to afford the required products.

General Procedure E: Synthesis of sulfonamides from the Boc-protected amine (target
compounds 57 and 58)

Trifluoroacetic acid (1.2 mL) was added to a stirred suspension of Boc derivative 56 (58 mg,
1.0 equiv) in anhydrous CH2Cl> (1.2 mL). The resulting solution was stirred at 20 °C for 7 h
in a sealed vial and then the solvents were removed under a stream of N2 gas. The oily
residue was treated with sodium carbonate (10 equiv) in MeOH (3 mL), stirring at 20 °C for 3
min, then transferred to a flask (in MeOH/CHCl2) and evaporated to dryness under reduced
pressure (at 30 °C). The residue was chromatographed on silica gel (0-8% MeOH/CH2ClI>) to
afford amine 38 as a hygroscopic yellow oil. This oil was evaporated twice from toluene,
then dissolved in anhydrous DMF (2 mL), sealed under N2, and cooled in ice. N,N-
Diisopropylethylamine (5.3 equiv) and the required arylsulfonyl chloride (3.2 equiv) were
successively added (dropwise with stirring), and the mixture was stirred at 20 °C for 3 h, then
quenched with ice/aqueous NaHCO3 (50 mL) and extracted with CH.Cl, (5 x 50 mL). The
combined extracts were evaporated to dryness under reduced pressure (at 30 °C) and the
residue was chromatographed on silica gel (0-0.5% MeOH/CHCl) to afford the required
products.

General Procedure F: Synthesis of O-carbamates from alcohols (target compounds 65,
66 and 68-74)

The aryl isocyanate (1.6 equiv) was added to a solution of the alcohol (41, 63, 67, or ent-67,
1.0 equiv) in anhydrous DMF (1 mL/80 mg of alcohol) under N2. Copper(l) chloride (0.1-0.2
equiv) was added and the mixture was quickly degassed and resealed under N2 and then
stirred at 20 °C for 33 h. The resulting mixture was diluted with ice-water (5 mL) and then
added to brine (50 mL) and extracted with CH2Cl2 (6 x 50 mL). The combined extracts were
evaporated to dryness under reduced pressure (at 30 °C) and the residue was
chromatographed on silica gel (0-10% EtOAc/CH2Cly) to afford the required products.

Syntheses of arylamino derivatives 15-35 (Scheme 1)

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-{[4-(trifluoromethoxy)phenyl]amino}butan-2-

ol (14). Reaction of 2-chloro-4-nitro-1-[2-(oxiran-2-yl)ethyl]-1H-imidazole! (13) (216 mg,
0.992 mmol), 4-(trifluoromethoxy)aniline (316 mg, 1.78 mmol) and anhydrous cobalt(ll)
chloride (100 mg, 0.770 mmol), using General Procedure A, gave 14 (303 mg, 77%) as a
yellow oil; *H NMR [(CD3)2SO] & 8.55 (s, 1 H), 7.03 (br d, J = 8.5 Hz, 2 H), 6.61 (br d, J =
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9.0 Hz, 2 H), 5.83 (brt, J = 5.7 Hz, 1 H), 5.04 (d, J = 5.3 Hz, 1 H), 4.25-4.10 (m, 2 H), 3.72-
3.55 (m, 1 H), 3.04 (ddd, J = 13.6, 6.3, 6.0 Hz, 1 H), 2.99 (ddd, J = 13.7, 6.5, 6.0 Hz, 1 H),
2.09-1.97 (m, 1 H), 1.89-1.73 (m, 1 H); APCI MS calcd for C14H14Cl2FsN4O4s m/z [M + CIJ'
431, 429, found 431, 429.

N-[(2-Nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)aniline (15). Reaction of alcohol 14 (302 mg, 0.765 mmol) and NaH (48
mg, 1.20 mmol), using General Procedure B at 20 °C for 2 h, gave 15 (26 mg, 9%) as a pale
yellow solid: mp 181-183 °C; *H NMR [(CDs)2SO] & 8.06 (s, 1 H), 7.07 (br d, J = 8.3 Hz, 2
H), 6.71 (br d, J = 9.0 Hz, 2 H), 6.23 (br t, J = 6.2 Hz, 1 H), 4.69-4.60 (m, 1 H), 4.15 (ddd, J
= 12.6, 5.8, 2.6 Hz, 1 H), 4.05 (ddd, J = 12.5, 11.3, 5.0 Hz, 1 H), 3.49-3.35 (m, 2 H), 2.33-
2.23(m, 1 H), 2.12-1.99 (m, 1 H). Anal. (C14H13F3N404) C, H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-2-methyl-1-{[4-(trifluoromethoxy)phenyl]-
amino}butan-2-ol (17). Reaction of 2-chloro-1-[2-(2-methyloxiran-2-yl)ethyl]-4-nitro-1H-
imidazoleS! (16) (600 mg, 2.59 mmol), 4-(trifluoromethoxy)aniline (460 pL, 3.43 mmol), and
anhydrous cobalt(1l) chloride (70.7 mg, 0.545 mmol), using General Procedure A at 68 °C,
gave 17 (887 mg, 84%) as a yellow oil; *H NMR (CDCl3) § 7.79 (s, 1 H), 7.06 (br d, J = 8.9
Hz, 2 H), 6.66 (br d, J = 9.0 Hz, 2 H), 4.32-4.16 (m, 2 H), 3.98 (brt, J = 6.7 Hz, 1 H), 3.19
(dd, J =13.2, 7.3 Hz, 1 H), 3.13 (dd, J = 13.1, 6.0 Hz, 1 H), 2.13 (ddd, J = 13.8, 9.7, 6.2 Hz,
1 H), 1.98 (ddd, J = 13.5, 10.0, 6.2 Hz, 1 H), 1.88 (br s, 1 H), 1.37 (s, 3 H); HRESIMS calcd
for C15sH16CIFsNsNaOs m/z [M + Na]* 433.0680, 431.0704, found 433.0668, 431.0691.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)aniline (18). Reaction of alcohol 17 (886 mg, 2.17 mmol) and NaH (131
mg, 3.28 mmol), using General Procedure B, gave 18 (143 mg, 18%) as a light yellow solid:
mp (CH:Clz/pentane) 149-150 °C; *H NMR [(CDs)2SO] & 8.06 (s, 1 H), 7.04 (br d, J = 8.3
Hz, 2 H), 6.75 (br d, J = 9.1 Hz, 2 H), 6.11 (br t, J = 6.5 Hz, 1 H), 4.16 (ddd, J = 13.0, 5.9,
4.7 Hz, 1 H), 4.08 (ddd, J =13.1, 9.7, 5.3 Hz, 1 H), 3.38 (d, J = 6.5 Hz, 2 H), 2.26 (ddd, J =
14.4,9.7, 6.1 Hz, 1 H), 2.08 (dt, J = 14.2, 4.9 Hz, 1 H), 1.40 (s, 3 H); 13C NMR [(CD3)2S0] &
148.2, 147.4, 142.2, 138.4 (9, Jcr = 1.9 Hz), 121.9 (2 C), 120.3 (g, Jc-r = 254.0 Hz), 117.7,
112.5 (2 C), 82.5, 50.6, 39.5, 27.2, 21.6. Anal. (C15H15F3sN4O4) C, H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-[(4-chlorophenyl)amino]-2-methylbutan-2-ol
(19). Reaction of epoxide 16 (152 mg, 0.656 mmol), 4-chloroaniline (110 mg, 0.862 mmol),
and anhydrous cobalt(ll) chloride (58.3 mg, 0.449 mmol), using General Procedure A at 65
°C for 33 h, gave 19 (186 mg, 79%) as a yellow oil; *H NMR (CDCls) § 7.78 (s, 1 H), 7.15
(br d, J =8.9 Hz, 2 H), 6.61 (br d, J = 8.9 Hz, 2 H), 4.32-4.16 (m, 2 H), 3.92 (brt,J =5.9
Hz, 1 H), 3.17 (dd, J = 13.4, 7.2 Hz, 1 H), 3.12 (dd, J = 13.3, 5.7 Hz, 1 H), 2.12 (ddd, J =
13.8, 9.6, 6.1 Hz, 1 H), 1.98 (ddd, J = 13.7, 9.8, 6.5 Hz, 1 H), 1.88 (s, 1 H), 1.36 (s, 3 H);
HRESIMS calcd for C14H16CI2N4aNaO3 m/z [M + Na]* 385.0441, 383.0465, 381.0492, found
385.0429, 383.0453, 381.0482.

4-Chloro-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl]aniline (20). Reaction of alcohol 19 (184 mg, 0.512 mmol) and NaH (32.0 mg,
0.800 mmol), using General Procedure B at 20 °C for 3.5 h, gave 20 (25 mg, 15%) as a
yellow-orange solid: mp (CH2Clz/pentane) 179-182 °C; *H NMR [(CD3)2S0O] & 8.06 (s, 1 H),
7.07 (brd,J=8.9Hz, 2 H), 6.71 (br d, J = 8.9 Hz, 2 H), 6.03 (br t, J = 6.5 Hz, 1 H), 4.15
(ddd, J = 13.1, 5.9, 4.7 Hz, 1 H), 4.07 (ddd, J = 13.0, 9.7, 5.4 Hz, 1 H), 3.36 (d, J = 6.5 Hz, 2
H), 2.24 (ddd, J = 14.2, 9.8, 6.0 Hz, 1 H), 2.07 (dt, J = 14.4, 4.9 Hz, 1 H), 1.39 (s, 3 H).
Anal. (C14H15CIN4O3) C, H, N (see Table S4).
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4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-[(4-fluorophenyl)amino]-2-methylbutan-2-ol (21).
Reaction of epoxide 16 (150 mg, 0.648 mmol), 4-fluoroaniline (85 pL, 0.897 mmol), and
anhydrous cobalt(I1) chloride (49.3 mg, 0.380 mmol), using General Procedure A at 67 °C for
37 h, gave 21 (189 mg, 85%) as a yellow oil; *H NMR (CDCls) & 7.79 (s, 1 H), 6.91 (br dd, J
= 8.9, 8.5 Hz, 2 H), 6.64 (br dd, J = 9.0, 4.3 Hz, 2 H), 4.32-4.16 (m, 2 H), 3.79 (br s, 1 H),
3.15(d, J =13.0 Hz, 1 H), 3.11 (d, J = 13.1 Hz, 1 H), 2.12 (ddd, J = 13.7, 9.9, 5.9 Hz, 1 H),
2.02 (br s, 1 H), 1.98 (ddd, J = 13.7, 10.0, 6.3 Hz, 1 H), 1.36 (s, 3 H); HRESIMS calcd for
C14H17CIFN4O3 m/z [M + H]" 345.0943, 343.0968, found 345.0942, 343.0967.

4-Fluoro-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl]aniline (22). Reaction of alcohol 21 (187 mg, 0.546 mmol) and NaH (30.0 mg,
0.750 mmol), using General Procedure B at 20 °C for 200 min, gave 22 (35 mg, 21%) as a
yellow-orange solid: mp (CH2Clz/pentane) 193 °C (dec); *H NMR [(CD3)2SO] & 8.06 (s, 1
H), 6.90 (brt, J = 8.9 Hz, 2 H), 6.69 (brdd, J =9.1, 4.6 Hz, 2 H), 5.73 (br t, J = 6.6 Hz, 1 H),
4.15 (ddd, J = 13.0, 5.9, 4.8 Hz, 1 H), 4.07 (ddd, J = 13.1, 9.6, 5.4 Hz, 1 H), 3.33 (d, J = 6.6
Hz, 2 H), 2.26 (ddd, J = 14.4, 9.5, 6.1 Hz, 1 H), 2.07 (dt, J = 14.3, 5.0 Hz, 1 H), 1.40 (s, 3
H). Anal. (C14H15FN4O3) C, H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-{methyl[4-(trifluoromethoxy)phenyl]amino}-
butan-2-ol (23). Reaction of epoxide 13 (192 mg, 0.882 mmol), N-methyl-4-
(trifluoromethoxy)aniline (253 mg, 1.32 mmol), and anhydrous cobalt(ll) chloride (98 mg,
0.755 mmol), using General Procedure A at 65 °C for 64 h, gave 23 (170 mg, 47%) as a
yellow oil; *H NMR (CDCl3) § 7.83 (s, 1 H), 7.11 (br d, J = 9.2 Hz, 2 H), 6.78 (br d, J = 9.2
Hz, 2 H), 4.34-4.24 (m, 2 H), 3.91-3.82 (m, 1 H), 3.28 (dd, J = 14.6, 9.0 Hz, 1 H), 3.21 (dd, J
=145, 3.9 Hz, 1 H), 2.93 (s, 3 H), 2.46 (dd, J = 2.3, 1.7 Hz, 1 H), 2.07-1.95 (m, 1 H), 1.95-
1.83 (m, 1 H); APCI MS calcd for C1sH17CIFsN4Os m/z [M + H]* 411, 409, found 411, 409.

N-Methyl-N-[(2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)aniline (24). Reaction of alcohol 23 (169 mg, 0.413 mmol) and NaH (108
mg, 2.70 mmol), using General Procedure B at 20 °C for 2 h, gave 24 (98 mg, 63%) as a pale
yellow solid: mp 141-143 °C; *H NMR [(CD3)2S0] & 8.06 (s, 1 H), 7.16 (br d, J = 8.5 Hz, 2
H), 6.82 (br d, J = 9.3 Hz, 2 H), 4.81-4.71 (m, 1 H), 4.14 (ddd, J = 12.6, 5.8, 2.4 Hz, 1 H),
4.03 (ddd, J = 12.4, 11.5, 5.0 Hz, 1 H), 3.77 (dd, J = 15.6, 4.0 Hz, 1 H), 3.67 (dd, J = 15.6,
7.6 Hz, 1 H), 3.01 (s, 3 H), 2.31-2.23 (m, 1 H), 2.10-1.97 (m, 1 H). Anal. (C1sH15F3N4O4) C,
H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-2-methyl-1-{methyl[4-(trifluoromethoxy)phenyl]-
amino}butan-2-ol (25). Reaction of epoxide 16 (400 mg, 1.73 mmol), N-methyl-4-
(trifluoromethoxy)aniline (305 L, 2.07 mmol), and anhydrous cobalt(ll) chloride (50.3 mg,
0.387 mmol), using General Procedure A at 67 °C for 45 h, gave 25 (589 mg, 81%) as a
yellow oil; *H NMR (CDCl3) 8 7.78 (s, 1 H), 7.10 (brd, J = 9.2 Hz, 2 H), 6.83 (brd, J = 9.3
Hz, 2 H), 4.29 (ddd, J = 14.3, 9.9, 6.3 Hz, 1 H), 4.24 (ddd, J = 14.2, 9.6, 6.5 Hz, 1 H), 3.39
(d, J =15.2 Hz, 1 H), 3.28 (d, J = 15.3 Hz, 1 H), 3.04 (s, 3 H), 2.07 (ddd, J = 13.6, 9.8, 6.1
Hz, 1 H), 1.97 (ddd, J = 13.6, 9.8, 6.4 Hz, 1 H), 1.89 (s, 1 H), 1.35 (s, 3 H); HRESIMS calcd
for C16H1s8CIFsNsNaOs m/z [M + Na]* 447.0837, 445.0861, found 447.0829, 445.0851.

N-Methyl-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-

4-(trifluoromethoxy)aniline (26). Reaction of alcohol 25 (585 mg, 1.38 mmol) and NaH (87
mg, 2.18 mmol), using General Procedure B for 4 h, gave 26 (247 mg, 46%) as a light yellow
solid: mp (Et.O/pentane triturate) 157-158 °C; *H NMR [(CD3)2S0] & 8.06 (s, 1 H), 7.14 (br d,
J =8.6 Hz, 2 H), 6.87 (brd, J = 9.3 Hz, 2 H), 4.14 (ddd, J = 13.0, 5.4, 4.6 Hz, 1 H), 4.06
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(ddd, J = 13.1, 8.9, 6.6 Hz, 1 H), 3.71 (d, J = 16.2 Hz, 1 H), 3.67 (d, J = 16.3 Hz, 1 H), 2.98
(s, 3 H), 2.22-2.09 (m, 2 H), 1.36 (s, 3 H); 13C NMR [(CD3),SO] & 148.9, 147.2, 142.2, 138.7
(0, Jor = 1.8 Hz), 121.8 (2 C), 120.3 (q, Jcr = 254.0 Hz), 117.7, 1125 (2 C), 84.4, 59.2,
40.2,39.4, 27.3, 21.2. Anal. (C16H17FaN4Os) C, H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-[(4-chlorophenyl)(methyl)amino]-2-
methylbutan-2-ol (27). Reaction of epoxide 16 (281 mg, 1.21 mmol), 4-chloro-N-
methylaniline (240 mg, 1.69 mmol), and anhydrous cobalt(Il) chloride (101 mg, 0.778
mmol), using General Procedure A at 75 °C for 24 h, gave 27 (427 mg, 94%) as a yellow oil;
'H NMR [(CD3),S0] § 8.55 (s, 1 H), 7.13 (br d, J = 9.1 Hz, 2 H), 6.78 (br d, J = 9.2 Hz, 2 H),
4.71 (s, 1 H), 4.23-4.13 (m, 2 H), 3.35-3.24 (m, 2 H), 2.95 (s, 3 H), 2.02-1.84 (m, 2 H), 1.13
(s, 3 H); APCI MS calcd for C1sH18CIsN4Oz m/z [M + CI] 411, 409, 407, found 411, 409,
407.

4-Chloro-N-methyl-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl]aniline (28). Reaction of alcohol 27 (267 mg, 0.715 mmol) and NaH (57 mg, 1.43
mmol), using General Procedure B at 55 °C for 2 h, gave 28 (102 mg, 42%) as a yellow solid:
mp 183-185 °C; *H NMR [(CD3).S0] & 8.06 (s, 1 H), 7.17 (br d, J = 9.0 Hz, 2 H), 6.83 (br d,
J=9.1Hz, 2 H), 413 (ddd, J = 12.9, 5.3, 4.8 Hz, 1 H), 4.06 (ddd, J = 13.1, 8.8, 6.7 Hz, 1
H), 3.73-3.62 (m, 2 H), 2.96 (s, 3 H), 2.20-2.05 (m, 2 H), 1.35 (s, 3 H). Anal. (C1sH17CIN4O3)
C, H, N (see Table S4).

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-1-[(4-fluorophenyl)(methyl)amino]-2-
methylbutan-2-ol (29). Reaction of epoxide 16 (378 mg, 1.63 mmol), 4-fluoro-N-
methylaniline (285 mg, 2.28 mmol), and anhydrous cobalt(Il) chloride (111 mg, 0.855
mmol), using General Procedure A at 75 °C for 24 h, gave 29 (565 mg, 97%) as a yellow oil;
H NMR (CDCl3) § 7.77 (s, 1 H), 6.96 (br dd, J = 9.3, 8.2 Hz, 2 H), 6.82 (br dd, J = 9.3, 4.3
Hz, 2 H), 4.33-4.18 (m, 2 H), 3.32 (d, J = 15.2 Hz, 1 H), 3.23 (d, J = 15.1 Hz, 1 H), 2.99 (s, 3
H), 2.11-2.01 (m, 2 H), 2.01-1.91 (m, 1 H), 1.34 (s, 3 H); APCI MS calcd for C1sH19CIFN4O3
m/z [M + H]* 359, 357, found 359, 357.

4-Fluoro-N-methyl-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl]aniline (30). Reaction of alcohol 29 (563 mg, 1.58 mmol) and NaH (101 mg, 2.53
mmol), using General Procedure B at 50 °C for 3 h, gave 30 (137 mg, 27%) as a yellow solid:
mp 149-151 °C; *H NMR [(CD3),S0Q] & 8.06 (s, 1 H), 7.00 (br dd, J = 9.1, 8.7 Hz, 2 H), 6.82
(brdd, J =9.3,4.4 Hz, 2 H), 4.14 (ddd, J = 13.0, 5.7, 4.3 Hz, 1 H), 4.06 (ddd, J = 13.0, 9.6,
5.9 Hz, 1 H), 3.65 (d, J = 16.1 Hz, 1 H), 3.60 (d, J = 16.2 Hz, 1 H), 2.94 (s, 3 H), 2.23-2.07
(m, 2 H), 1.36 (s, 3 H). Anal. (C1sH17FN4O3) C, H, N (see Table S4).

N-[6-(Trifluoromethyl)pyridin-3-ylJformamide (32). A mixture of formic acid (1.25 mL,
33.1 mmol) and acetic anhydride (2.5 mL, 26.5 mmol) was stirred at 50 °C for 2 h, then
cooled to 20 °C and added to a solution of 6-(trifluoromethyl)pyridin-3-amine (31) (821 mg,
5.06 mmol) in anhydrous THF (2 mL) under N2, rinsing in residues with additional
anhydrous THF (2 mL). The mixture was stirred at 20 °C for 23 h and then added to ice/aq
NaHCOs3 (100 mL) and extracted with CH2Cl, (6 x 100 mL). The combined extracts were
evaporated to dryness under reduced pressure (at 30 °C) and the residue was
chromatographed on silica gel. Elution with 0-0.5% MeOH/CHCI> first gave foreruns, and
then further elution with 0.5-1% MeOH/CHCl> gave 32 (930 mg, 97%) as a white solid: mp
(CHaClz/hexane) 110-113 °C; *H NMR (CDCls) 6 8.67 (d, J = 2.4 Hz, 1 H), 8.51 (d, J = 0.9
Hz, 1 H), 8.44 (dd, J = 8.6, 2.3 Hz, 1 H), 7.70 (d, J = 8.6 Hz, 1 H), 7.45 (br s, 1 H). Anal.
(C7HsF3N20) C, H, N (see Table S4).
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N-Methyl-6-(trifluoromethyl)pyridin-3-amine (33). Borane-dimethyl sulfide complex (5.4
mL of 2 M solution in THF, 10.8 mmol) was added dropwise to a stirred solution of
formamide 32 (800 mg, 4.21 mmol) in anhydrous THF (3 mL) under N2 at 0 °C. The mixture
was stirred at 20 °C for 30 min and then at 65 °C for 3.5 h, before being recooled to 0 °C.
MeOH (2.2 mL) was added, and the mixture was stirred at 0-20 °C for 22 h, then saturated
with anhydrous HCI gas and stirred at 65 °C for 1 h. After cooling to 20 °C, MeOH (20 mL)
was added, and the solvents were removed under reduced pressure (at 30 °C). The oily
residue was treated with 2 M NaOH (30 mL) and water (20 mL) and extracted with CH2Cl>
(4 x 50 mL). The combined extracts were evaporated to dryness under reduced pressure (at
30 °C) and the residue was chromatographed on silica gel. Elution with CHCl; first gave
foreruns and then 33%° (533 mg, 72%) as a colourless oil; *H NMR (CDCls) § 8.06 (d, J = 2.8
Hz, 1 H), 7.47 (d, J = 8.6 Hz, 1 H), 6.88 (dd, J = 8.6, 2.8 Hz, 1 H), 4.16 (br s, 1 H), 2.91 (d, J
= 5.2 Hz, 3 H); HRESIMS calcd for C7HgF3N2 m/z [M + H]* 177.0634, found 177.0631.

4-(2-Chloro-4-nitro-1H-imidazol-1-yl)-2-methyl-1-{methyl[6-(trifluoromethyl)pyridin-3-
ylJamino}butan-2-ol (34). Reaction of epoxide 16 (293 mg, 1.26 mmol), methylamino-
pyridine 33 (536 mg, 3.04 mmol), and anhydrous cobalt(Il) chloride (125 mg, 0.963 mmol),
using General Procedure A at 70 °C for 3 d, gave 34 (89 mg, 17%) as a yellow oil; *H NMR
(CDClz) 6831 (d,J=3.0Hz,1H),780(s,1H),7.49(d,J =89 Hz, 1H),7.16 (dd, J =
8.8, 2.9 Hz, 1 H), 4.35-4.19 (m, 2 H), 3.52 (d, J = 15.4 Hz, 1 H), 3.39 (d, J = 15.4 Hz, 1 H),
3.14 (s, 3 H), 2.15-2.05 (m, 1 H), 2.04-1.93 (m, 1 H), 1.86 (s, 1 H), 1.38 (s, 3 H); APCI MS
calcd for C15H17Cl2F3sNsOs m/z [M + CI] 444, 442, found 444, 442.

N-Methyl-N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-
6-(trifluoromethyl)pyridin-3-amine (35). Reaction of alcohol 34 (103 mg, 0.253 mmol) and
NaH (15 mg, 0.375 mmol), using General Procedure B at 70 °C for 2 h, gave 35 (44 mg,
47%) as a pale yellow solid: mp (Et2O/CH:Cl./pentane triturate) 106-109 °C; *H NMR
(CDClz) 6 8.22 (d,J=3.0Hz,1H), 752 (d, J = 8.8 Hz, 1 H), 7.45 (s, 1 H), 7.11 (dd, J =
8.9, 3.0 Hz, 1 H), 4.19-4.06 (m, 2 H), 3.79 (d, J = 16.1 Hz, 1 H), 3.74 (d, J = 16.1 Hz, 1 H),
3.18 (s, 3 H), 2.30 (ddd, J = 14.2, 9.9, 8.1 Hz, 1 H), 2.05 (ddd, J = 14.2, 4.3, 3.3 Hz, 1 H),
1.48 (s, 3 H); HRESIMS calcd for CisH17F3sNsO3 m/z [M + H]" 372.1278, found 372.1271,
HPLC purity: 97.8%.

Synthesis of benzylamine 40 (Scheme 2A)

1-Azido-4-(2-chloro-4-nitro-1H-imidazol-1-yl)-2-methylbutan-2-ol (36). A mixture of
epoxide 16 (281 mg, 1.21 mmol), sodium azide (332 mg, 5.11 mmol), and N-cetyl-N,N,N-
trimethylammonium bromide (446 mg, 1.22 mmol) in MeOH (10 mL) was stirred at 20 °C
for 45 min and then at 40 °C for 17 h. The resulting cooled mixture was treated with excess
NaHCO3 (0.15 g, 1.79 mmol), then added to brine (50 mL), and extracted with CH.Cl> (5 x
50 mL). The combined extracts were evaporated to dryness under reduced pressure (at 30 °C)
and the residue was chromatographed on silica gel. Elution with 0-0.25% MeOH/CH_CI; first
gave foreruns and then further elution with 0.25% MeOH/CH,CI, gave 36 (242 mg, 73%) as
a colourless oil; *H NMR (CDCls) 8 7.80 (s, 1 H), 4.28-4.13 (m, 2 H), 3.39 (d, J = 12.2 Hz, 1
H), 3.34 (d, J =12.2 Hz, 1 H), 2.06 (ddd, J = 13.7, 9.5, 6.4 Hz, 1 H), 1.94 (s, 1 H), 1.92 (ddd,
J =138, 9.5 6.7 Hz, 1 H), 1.32 (s, 3 H); HRESIMS calcd for CgH12CINgO3 m/z [M + H]"
277.0627, 275.0654, found 277.0632, 275.0648.

7-(Azidomethyl)-7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine (37).

Reaction of alcohol 36 (2.42 g, 8.81 mmol) and NaH (508 mg, 12.7 mmol), using General
Procedure B for 2.5 h, gave 37 (1.48 g, 70%) as a cream solid: mp (CH2Cl./pentane) 138-139
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°C; 'H NMR (CDCls) & 7.45 (s, 1 H), 4.15 (ddd, J = 12.7, 6.2, 4.9 Hz, 1 H), 4.09 (ddd, J =
12.8, 9.3, 5.5 Hz, 1 H), 3.59 (d, J = 12.9 Hz, 1 H), 3.47 (d, J = 12.9 Hz, 1 H), 2.39 (ddd, J =
14.4,9.2, 6.2 Hz, 1 H), 2.05 (dt, J = 14.4, 5.1 Hz, 1 H), 1.49 (s, 3 H). Anal. (CsH10NsOs) C,
H, N (see Table S4).

1-(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methanamine  (38)
and N-[(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-1,1,1-
triphenyl-A°-phosphanimine (39). Triphenylphosphine (605 mg, 2.31 mmol) was added to a
suspension of azide 37 (181 mg, 0.760 mmol) in dioxane (13.5 mL) and water (1.5 mL) at 12
°C. The mixture was stirred at 20 °C for 24 h in a sealed vial, then transferred to a flask (in
MeOH/CHCI>) and evaporated to dryness under reduced pressure (at 30 °C), and the residue
was chromatographed on silica gel. Elution with 0-5% MeOH/CH,CI; first gave foreruns, and
then further elution with 5-6% MeOH/CH:Cl. gave 38 (78 mg, 48%) as a light yellow solid
(following Et20 trituration): mp 118-120 °C; *H NMR [(CD3)2S0] & 8.05 (s, 1 H), 4.11 (dt, J
= 13.0, 5.9 Hz, 1 H), 4.04 (ddd, J = 13.1, 8.4, 5.5 Hz, 1 H), 2.76 (d, J = 13.5 Hz, 1 H), 2.71
(d, J=13.5Hz,1H), 2.22 (ddd, J = 14.4, 8.4, 6.0 Hz, 1 H), 1.97 (dt, J = 14.4, 5.6 Hz, 1 H),
1.79 (br s, 2 H), 1.32 (s, 3 H); HRESIMS calcd for CgH12N4sNaO3 m/z [M + Na]* 235.0802,
found 235.0791.

Further elution of the above column with 6-7% MeOH/CH.ClI, gave a mixture of 38 and 39
(24 mg) and then elution with 10% MeOH/CH:Cl. containing 1% concd NHs gave crude 39
(114 mg, 32%) as a light orange solid (following EtO/pentane trituration): mp 135 °C (dec);
'H NMR [(CD3).S0] & 8.03 (s, 1 H), 7.92-7.71 (m, 15 H), 4.08 (dt, J = 13.1, 5.6 Hz, 1 H),
4.00 (ddd, J = 13.2, 8.8, 5.4 Hz, 1 H), 3.27 (d, *Ju-p = 10.9 Hz, 2 H), 2.20 (ddd, J = 14.4, 8.6,
6.1 Hz, 1 H), 1.93 (dt, J = 14.4, 5.2 Hz, 1 H), 1.20 (s, 3 H); HRESIMS calcd for CasH26N4O3P
m/z [M + H]* 473.1737, found 473.1735.

1-(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)-N-[4-
(trifluoromethoxy)benzyllmethanamine (40). 4-(Trifluoromethoxy)benzaldehyde (60 L,
0.420 mmol) was added to a mixture of amine 38 (26.5 mg, 0.125 mmol) and AcOH (25 pL,
0.437 mmol) in anhydrous DMF (1.8 mL) under N>. The mixture was stirred at 20 °C for 20
min and then cooled to 0 °C. Sodium cyanoborohydride (30 mg, 0.477 mmol) was added and
the mixture was quickly degassed and resealed under N, and then stirred at 20 °C for 21 h.
The resulting mixture was rapidly cooled (COz/acetone), quenched with ice/aqueous sodium
carbonate (10 mL), added to brine (40 mL), and extracted with CH2Cl, (5 x 50 mL) and
EtOAc (50 mL). The combined extracts were evaporated to dryness under reduced pressure
(at 30 °C) and the residue was chromatographed on silica gel. Elution with 0-0.4%
MeOH/CHCI first gave foreruns, and then further elution with 0.5-0.6% MeOH/CHClI>
gave 40 (24 mg, 50%) as a light yellow solid: mp (CH.Clz/pentane) 70-71 °C; 'H NMR
(CDClz) 67.42 (s,1H),7.33 (brd,J=8.6 Hz, 2 H), 7.17 (br d, J = 7.9 Hz, 2 H), 4.06 (dd, J
=8.1,4.9 Hz, 2 H), 3.84 (s, 2 H), 2.90 (d, J = 12.7 Hz, 1 H), 2.78 (d, J = 12.7 Hz, 1 H), 2.55
(dt, J = 14.6, 8.0 Hz, 1 H), 1.95 (dt, J = 14.4, 4.9 Hz, 1 H), 1.45 (s, 3 H); 13C NMR (CDCls)
§ 148.5, 147.9, 144.0, 138.8, 129.5 (2 C), 121.2 (2 C), 120.7 (q, Jc-r = 257.3 Hz), 114.5, 81.9,
56.8, 53.3, 40.0, 28.4, 22.7; HRESIMS calcd for C16H1sFsN4O4 m/z [M + H]" 387.1275, found
387.1276; HPLC purity: 97.4%.

Syntheses of amides 43-48 (Scheme 2B)

7-(Azidomethyl)-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazine (42). Diethyl
azodicarboxylate (0.175 mL, 1.13 mmol) was added dropwise to a stirred solution of (2-nitro-

S18



6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methanols! (41) (200 mg, 1.00 mmol) and
triphenylphosphine (291 mg, 1.11 mmol) in anhydrous DMF (2 mL) under N2 at 0 °C. The
mixture was stirred at 0 °C for 30 min and then diphenylphosphoryl azide (0.250 mL, 1.16
mmol) was added dropwise. After being stirred at 0 °C for 1 h and then at 20 °C for 44 h, the
mixture was concentrated under reduced pressure (at 30 °C) to give an oil, which was
chromatographed on silica gel. Elution with 0-50% EtOAc/petroleum ether first gave
foreruns, and then further elution with 50-75% EtOAc/petroleum ether gave the crude
product, which was further purified by chromatography on silica gel. Elution with 0-1%
EtOAC/CH:CI; first gave foreruns, and then further elution with 1-3% EtOAc/CH2Cl, gave
42 (187 mg, 83%) as a white solid: mp (CH2Cl./hexane) 98-101 °C; 'H NMR (CDCls) § 7.44
(s, 1 H), 4.59-4.49 (m, 1 H), 4.18 (ddd, J = 12.5, 5.4, 3.2 Hz, 1 H), 4.10 (ddd, J = 12.5, 10.5,
6.0 Hz, 1 H), 3.68 (dd, J = 13.3, 4.9 Hz, 1 H), 3.64 (dd, J = 13.2, 4.9 Hz, 1 H), 2.37-2.22 (m,
2 H). Anal. (C7HsNeO3) C, H, N (see Table S4).

N-[(2-Nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)benzamide (43). Reaction of azide 42 (40.7 mg, 0.182 mmol) with 4-
(trifluoromethoxy)benzoyl chloride (60 uL, 0.381 mmol) and triphenylphosphine (61.0 mg,
0.233 mmol), using General Procedure C for 130 min, gave 43 (35.5 mg, 51%) as a cream
solid: mp (Et.O/pentane triturate) 89-91 °C (dec); *H NMR (CDCls) § 7.85 (br d, J = 8.8 Hz,
2 H), 7.44 (s,1H),7.29 (brd, J=8.8Hz,2H),6.82 (brt,J=5.9Hz, 1H), 4.70-4.60 (m, 1
H), 4.22-4.01 (m, 3 H), 3.69 (ddd, J = 14.5, 7.1, 5.6 Hz, 1 H), 2.42-2.32 (m, 1 H), 2.27-2.12
(m, 1 H). Anal. (C15H13F3N40s-0.5H20) C, H, N (see Table S4). HPLC purity: 99.8%.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)benzamide (44). Reaction of azide 37 (120 mg, 0.504 mmol) with 4-
(trifluoromethoxy)benzoyl chloride (160 pL, 1.02 mmol) and triphenylphosphine (161 mg,
0.614 mmol), using General Procedure C, gave 44 (148 mg, 73%) as a pale yellow solid: mp
(Et,O/pentane triturate) 99-100 °C (dec); *H NMR [(CD3).S0] & 8.85 (br t, J = 6.0 Hz, 1 H),
8.08 (s, 1 H), 8.01 (br d, J = 8.6 Hz, 2 H), 7.47 (brd, J = 8.3 Hz, 2 H), 4.21 (dt, J = 13.1, 5.3
Hz, 1 H), 4.07 (ddd, J = 13.0, 8.1, 5.4 Hz, 1 H), 3.64 (dd, J = 14.1, 5.9 Hz, 1 H), 3.59 (dd, J
=14.1, 6.2 Hz, 1 H), 2.18 (ddd, J = 14.3, 8.2, 6.1 Hz, 1 H), 2.08 (dt, J = 14.3, 5.2 Hz, 1 H),
1.39 (s, 3 H); °C NMR [(CD3)S0O] & 165.9, 150.3, 147.3, 142.2, 133.3, 129.8 (2 C), 120.6 (2
C), 1199 (q, Jcr = 2571 Hz), 1177, 818, 46.0, 395, 274, 221. Anal
(C16H15F3N405-0.5H20) C, H, N (see Table S4). HPLC purity: 98.7%.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-3-

(trifluoromethoxy)benzamide (45). Propane-1,3-dithiol (106 pL, 1.06 mmol) was added to
a mixture of azide 37 (126 mg, 0.529 mmol) and triethylamine (150 pL, 1.08 mmol) in
anhydrous MeOH (2.5 mL) under N at 15 °C. After being stirred at 20 °C for 45 min, the
mixture was diluted with anhydrous CH2Cl> (2 mL), and stirring was continued for 7 h.
Further triethylamine (230 uL, 1.65 mmol) and propane-1,3-dithiol (160 pL, 1.59 mmol)
were added, and the mixture was stirred at 20 °C for 4 h. The resulting mixture was then
added to excess petroleum ether (100 mL) above the top of a silica gel column (20 g packed
in petroleum ether), rinsing on with minimal 10% MeOH/CH.Cl,. Elution with 0-75%
CH2Cl2/petroleum ether and 0-3% MeOH/CH:CI: first gave foreruns, and then further elution
with 3-5% MeOH/CH.Cl, gave crude amine 38 (93 mg, 83%) as a yellow solid, which was
dissolved in anhydrous DMF (2 mL), sealed under N2, and cooled in an ice bath. N,N-
Diisopropylethylamine (185 pL, 1.06 mmol) and 3-(trifluoromethoxy)benzoyl chloride (105
mg, 0.468 mmol) were added, and the mixture was stirred at 20 °C for 19 h. The reaction was
quenched with ice (5 mL), then added to brine (40 mL) and extracted with CH.ClI, (5 x 50
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mL). The combined extracts were evaporated to dryness under reduced pressure (at 30 °C)
and the residue was chromatographed on silica gel. Elution with 0-0.5% MeOH/CHCI; first
gave foreruns, and then further elution with 0.5-0.67% MeOH/CHClI> gave 45 (80 mg, 46%)
as a cream solid: mp (Et,O/pentane triturate) 160-161 °C; *H NMR [(CD3).SO] & 8.91 (br t, J
= 6.2 Hz, 1 H), 8.08 (s, 1 H), 7.94 (dt, J = 7.7, 1.2 Hz, 1 H), 7.86-7.82 (m, 1 H), 7.63 (t, J =
7.9 Hz, 1 H), 7.59-7.54 (m, 1 H), 4.21 (dt, J = 13.0, 5.6 Hz, 1 H), 4.07 (ddd, J = 13.1, 8.7,
5.6 Hz, 1 H), 3.65 (dd, J = 14.0, 6.4 Hz, 1 H), 3.60 (dd, J = 14.0, 6.2 Hz, 1 H), 2.18 (ddd, J =
14.5, 8.6, 5.9 Hz, 1 H), 2.09 (dt, J = 14.4, 5.4 Hz, 1 H), 1.40 (s, 3 H); **C NMR [(CD3).S0] &
165.5, 148.2 (q, Jc-r = 1.9 Hz), 147.3, 142.2, 136.3, 130.5, 126.6, 123.9, 120.04 (q, Jcr = 256.8
Hz), 119.97, 117.7, 81.8, 46.1, 39.5, 27.4, 22.1. Anal. (C16H15F3sN4Os) C, H, N (see Table
S4).

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-2-
(trifluoromethoxy)benzamide (46). Reaction of azide 37 (119 mg, 0.500 mmol) with 2-
(trifluoromethoxy)benzoyl chloride (230 mg, 1.02 mmol) and triphenylphosphine (161 mg,
0.614 mmol), using General Procedure C for 90 min, gave 46 (163 mg, 82%) as a cream
foam (after trituration in Et,O/pentane and drying under vacuum); *H NMR (CDCls) & 7.89
(dd,J=7.8, 1.8 Hz, 1 H), 7.54 (ddd, J = 8.2, 7.6, 1.7 Hz, 1 H), 7.45 (s, 1 H), 7.41 (td, J =
7.6,1.0Hz,1H),7.33 (brdd,J=8.3,1.2 Hz, 1 H), 6.85 (br t, J = 5.9 Hz, 1 H), 4.21 (ddd, J
=128, 6.2, 3.8 Hz, 1 H), 4.11 (ddd, J = 12.7, 10.4, 5.4 Hz, 1 H), 3.86 (dd, J = 14.3, 6.7 Hz,
1 H), 3.81 (dd, J = 14.4, 6.2 Hz, 1 H), 2.33 (ddd, J = 14.6, 10.3, 6.2 Hz, 1 H), 2.12 (ddd, J =
14.6, 5.3, 3.8 Hz, 1 H), 1.51 (s, 3 H). Anal. (C16H15F3N40s-0.25Et20) C, H, N (see Table S4).
HPLC purity: 99.7%.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-2-[4-
(trifluoromethoxy)phenyl]acetamide (47). Reaction of azide 37 (121 mg, 0.508 mmol) with
[4-(trifluoromethoxy)phenyl]acetyl chloride®” (252 mg, 1.06 mmol) and triphenylphosphine
(159 mg, 0.606 mmol), using General Procedure C, gave 47 (176 mg, 84%) as a cream solid:
mp (CH2Cl2/pentane) 139-141 °C; *H NMR [(CD3).SO] & 8.43 (br t, J = 6.1 Hz, 1 H), 8.06 (s,
1H), 738 (brd,J=87Hz,2H),7.28 (brd, J =7.9 Hz, 2 H), 4.14 (dt, J = 13.1,55 Hz, 1
H), 4.04 (ddd, J = 13.1, 8.6, 5.6 Hz, 1 H), 3.56 (d, J = 14.6 Hz, 1 H), 3.52 (d, J =145 Hz, 1
H), 3.43 (dd, J = 14.1, 6.2 Hz, 1 H), 3.38 (dd, J = 14.2, 6.2 Hz, 1 H), 2.07 (ddd, J = 14.5, 8.6,
5.9 Hz, 1 H), 1.99 (dt, J = 14.4, 5.5 Hz, 1 H), 1.30 (s, 3 H); *C NMR [(CD3).S0] & 170.5,
147.2, 147.0 (q, Jc-F = 1.6 Hz), 142.2, 135.8, 130.8 (2 C), 120.8 (2 C), 120.1 (9, Jc-r = 255.8
Hz), 117.7, 81.6, 45.5, 41.2, 39.5, 27.2, 21.8; HRESIMS calcd for C17H1s8F3NsOs m/z [M + H]*
415.1224, found 415.1232; HPLC purity: 100%.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-2-[4-
(trifluoromethoxy)phenoxy]acetamide (48). Reaction of azide 37 (139 mg, 0.584 mmol)
with  [4-(trifluoromethoxy)phenoxylacetyl chloride (312 mg, 1.23 mmol) and
triphenylphosphine (186 mg, 0.709 mmol), using General Procedure C for 95 min, gave 48
(200 mg, 80%) as a cream solid: mp (MeOH/CH:Cl,/hexane) 198-200 °C; 'H NMR (CDCls)
§7.44 (s, 1 H), 7.18 (br d, J = 9.1 Hz, 2 H), 6.99 (br t, J = 6.3 Hz, 1 H), 6.95 (br d, J = 9.2 Hz,
2 H), 4.56 (d, J = 15.2 Hz, 1 H), 4.52 (d, J = 15.2 Hz, 1 H), 4.14 (ddd, J = 12.8, 6.5, 3.5 Hz,
1 H), 4.08 (ddd, J = 12.8, 10.5, 5.3 Hz, 1 H), 3.73 (dd, J = 14.4, 6.7 Hz, 1 H), 3.68 (dd, J =
14.4, 6.5 Hz, 1 H), 2.17 (ddd, J = 14.5, 10.3, 6.5 Hz, 1 H), 2.05 (ddd, J = 14.5, 5.2, 3.5 Hz, 1
H), 1.43 (s, 3 H); HRESIMS calcd for C17H1sF3N4Og m/z [M + H]* 431.1173, found 431.1186;
HPLC purity: 100%.

Syntheses of ureas 49-53 (Scheme 2C and 2D)
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1-[(2-Nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-3-[4-
(trifluoromethoxy)phenyljurea (49) and 1,3-bis[(2-nitro-6,7-dihydro-5H-imidazo[2,1-
b][1,3]Joxazin-7-yl)methyl]Jurea (50). Reaction of azide 42 (137 mg, 0.611 mmol) with 4-
(trifluoromethoxy)aniline (250 pL, 1.86 mmol), triphenylphosphine (282 mg, 1.08 mmol) and
triethylammonium bicarbonate (1 mL of ~2 M, ~2.0 mmol), using General Procedure D, gave
(via chromatography on silica gel, eluting with 1% MeOH/CHCl>) 49 (41 mg, 17%) as a
light yellow solid: mp (Et;O/pentane triturate) 126 °C (dec); *H NMR [(CD3).SO] & 8.82 (br
s,1H),807(s,1H),7.49 (brd,J=9.1Hz,2H),7.23 (brd, J=8.4Hz, 2H),6.55 (brt,J=
5.9 Hz, 1 H), 4.63-4.53 (m, 1 H), 4.14 (ddd, J = 12.5, 5.8, 2.6 Hz, 1 H), 4.05 (ddd, J = 12.5,
11.3, 5.0 Hz, 1 H), 3.52 (ddd, J = 14.3, 6.0, 4.5 Hz, 1 H), 3.43 (dt, J = 14.3, 6.2 Hz, 1 H),
2.28-2.14 (m, 1 H), 2.07-1.90 (m, 1 H); 1*C NMR [(CD3).S0O] & 155.1, 147.9, 142.1 (q, Jc-F =
1.6 Hz), 142.0, 139.6, 121.6 (2 C), 120.2 (q, Jc-r = 254.8 Hz), 118.7 (2 C), 117.8, 77.3, 42.1,
41.7, 23.4. Anal. (C15sH14F3NsOs) C, H, N (see Table S4).

Further elution of the silica gel column with 10% MeOH/CH.CI, gave 50 (39 mg, 15%) as a
yellow solid: mp (Et.O/pentane triturate) 172 °C (dec); *H NMR [(CD3)2SO] & 8.06 (s, 2 H),
6.40 (brt, J = 6.0 Hz, 2 H), 4.55-4.44 (m, 2 H), 4.13 (ddd, J = 12.6, 5.7, 2.5 Hz, 2 H), 4.03
(ddd, J =12.4,11.3,5.0 Hz, 2 H), 3.43 (ddd, J = 14.4,5.9, 4.9 Hz, 2 H), 3.37 (ddd, J = 14.5,
8.6, 6.1 Hz, 2 H), 2.23-2.11 (m, 2 H), 2.02-1.87 (m, 2 H); HRESIMS calcd for C15H1sNsgNaO~
m/z [M + Na]" 445.1191, found 445.1182.

1-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-3-[4-
(trifluoromethoxy)phenyljurea (51) and 1,3-bis[(7-methyl-2-nitro-6,7-dihydro-5H-
imidazo[2,1-b][1,3]oxazin-7-yl)methyl]urea (52). Reaction of azide 37 (180 mg, 0.756
mmol) with 4-(trifluoromethoxy)aniline (135 pL, 1.01 mmol), triphenylphosphine (350 mg,
1.33 mmol) and triethylammonium bicarbonate (1 mL of ~2 M, ~2.0 mmol), using General
Procedure D, gave (via chromatography on silica gel, eluting with 1.5% MeOH/CHCl) 51
(45 mg, 14%) as a pale yellow solid: mp (Et.O/pentane) 161-163 °C; 'H NMR [(CD3).SO] &
8.78 (brs, 1 H), 8.08 (s, 1 H), 7.48 (br d, J = 9.1 Hz, 2 H), 7.23 (br d, J = 8.3 Hz, 2 H), 6.55
(brt, J = 6.2 Hz, 1 H), 4.19 (dt, J = 13.0, 5.4 Hz, 1 H), 4.07 (ddd, J = 13.1, 9.1, 5.6 Hz, 1 H),
3.45(d, J =6.2 Hz, 2 H), 2.14 (ddd, J = 14.5, 9.0, 5.9 Hz, 1 H), 2.05 (dt, J = 14.5, 5.3 Hz, 1
H), 1.36 (s, 3 H); *C NMR [(CD3)2S0] & 155.2, 147.2, 142.2, 142.1 (0, Jcr = 1.6 Hz), 139.5,
121.7 (2 C), 120.2 (g, Jc-F = 255.3 Hz), 118.7 (2 C), 117.7, 82.0, 46.1, 39.5, 27.2, 21.5. Anal.
(C16H16F3Ns05) C, H, N (see Table S4).

Further elution of the silica gel column with 10% MeOH/CH.CI> gave 52 (57 mg, 17%) as a
light yellow solid: mp (MeOH/CH.Clz/hexane) 217 °C (dec); *H NMR [(CDs)2SO] & 8.06 (s,
2 H),6.36 (brt,J =6.2 Hz, 2 H), 4.17 (dt, J = 13.0, 5.5 Hz, 2 H), 4.05 (ddd, J = 13.1, 8.9, 5.6
Hz, 2 H), 3.36 (br d, J = 6.3 Hz, 4 H), 2.09 (ddd, J = 14.4, 8.8, 5.9 Hz, 2 H), 2.00 (dt, J =
14.4,5.3 Hz, 2 H), 1.31 (s, 6 H); HRESIMS calcd for C17H2,NgNaO7 m/z [M + Na]* 473.1504,
found 473.1488.

1-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-3-[4-

(trifluoromethoxy)benzyljurea (53). 1-(Isocyanatomethyl)-4-(trifluoromethoxy)benzenes®
(0.11 mL, 0.66 mmol) and dibutyltin diacetate (9.3 mg, 0.026 mmol) were successively
added to a stirred solution of amine 38 (40.0 mg, 0.188 mmol) and DIPEA (0.10 mL, 0.574
mmol) in anhydrous DMF (2 mL) under N2. The mixture was stirred at 20 °C for 16 h and
then treated with ice-water (5 mL), added to brine (40 mL), and extracted with CH2Cl> (5 x
50 mL). The combined extracts were evaporated to dryness under reduced pressure (at 30 °C)
and the residue was chromatographed on silica gel. Elution with 0-1% MeOH/CHCI first
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gave foreruns, and then further elution with 1-1.5% MeOH/CHCI; gave 53 (75 mg, 93%) as
a light yellow solid: mp (Et.O/pentane triturate) 111-114 °C (dec); *H NMR (CDCls) & 7.43
(s, 1H),7.34 (brd,J =8.7 Hz, 2 H), 7.12 (brd, J = 7.9 Hz, 2 H), 6.36 (br t, J = 5.8 Hz, 1 H),
6.11 (brdd, J = 6.6, 5.8 Hz, 1 H), 4.44 (dd, J = 15.2, 6.4 Hz, 1 H), 4.38 (dd, J = 15.3, 6.1 Hz,
1H), 4.15 (ddd, J =12.7, 6.2, 3.9 Hz, 1 H), 4.03 (ddd, J = 12.7, 10.5, 5.4 Hz, 1 H), 3.85 (dd,
J =148, 7.7 Hz, 1 H), 3.36 (dd, J = 14.9, 5.3 Hz, 1 H), 2.40 (ddd, J = 14.7, 10.5, 6.3 Hz, 1
H), 2.09 (ddd, J = 14.7, 5.3, 3.9 Hz, 1 H), 1.43 (s, 3 H); HRESIMS calcd for C17H19FsNsOs
m/z [M + H]* 430.1333, found 430.1336; HPLC purity: 97.2%.

Synthesis of N-carbamate 55 (Scheme 2D)

4-Nitrophenyl [4-(trifluoromethoxy)benzyl] carbonate (54). 4-(Trifluoromethoxy)benzyl
alcohol (0.25 mL, 1.73 mmol) was added to a solution of 4-nitrophenyl chloroformate (354
mg, 1.76 mmol) in anhydrous CH2Cl> (8 mL) under N». The mixture was cooled to 0 °C and
a solution of anhydrous pyridine (0.15 mL, 1.85 mmol) in anhydrous CH.Cl, (1.5 mL) was
added dropwise, with stirring. The resulting mixture was stirred at 0-20 °C for 20 h and then
concentrated under reduced pressure. The residue was dissolved in EtOAc (15 mL) and
washed successively with 10% citric acid (2 x 6 mL), water (15 mL), saturated aqg NaHCO3
(2 x 10 mL), and brine (10 mL). The organic phase was evaporated to dryness under reduced
pressure (at 25 °C), and then the residue was diluted with benzene (20 mL) and again
evaporated to dryness under reduced pressure, to give crude 54 (605 mg, 98%) as a pale
yellow solid, which was used directly; *H NMR (CDCls) & 8.28 (br d, J = 9.3 Hz, 2 H), 7.49
(brd, J=8.7 Hz, 2 H), 7.39 (brd, J = 9.2 Hz, 2 H), 7.27 (br d, J = 7.9 Hz, 2 H), 5.30 (s, 2 H).

4-(Trifluoromethoxy)benzyl [(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-
b][1,3]oxazin-7-yl)methyl]carbamate (55). Carbonate 54 (93.5 mg crude, <0.262 mmol)
was added to a mixture of amine 38 (35.2 mg, 0.166 mmol), DIPEA (30 uL, 0.172 mmol),
and DMAP (7.3 mg, 0.060 mmol) in anhydrous DMF (1 mL) under N>. The mixture was
quickly degassed and resealed under N2 and stirred at 20 °C for 44 h, then treated with ice/aq
NaHCOs3 (10 mL), added to brine (40 mL), and extracted with CH2Cl, (5 x 50 mL). The
combined extracts were evaporated to dryness under reduced pressure (at 30 °C) and the
residue was chromatographed on silica gel. Elution with 25-60% EtOAc/petroleum ether first
gave foreruns, and then further elution with 60-75% EtOAc/petroleum ether gave 55 (51 mg,
71%) as a pale yellow solid: mp (CH2Clz/pentane) 100-103 °C; *H NMR [(CD3).SO] 8.06 (s,
1H),7.71 (brt,J =6.4Hz, 1 H), 749 (brd, J =8.7 Hz, 2 H), 7.37 (brd, J = 8.1 Hz, 2 H),
5.09 (d, J =13.0 Hz, 1 H), 5.06 (d, J = 13.0 Hz, 1 H), 4.15 (dt, J = 13.0, 5.5 Hz, 1 H), 4.04
(ddd, J = 13.1, 8.7, 5.6 Hz, 1 H), 3.38-3.27 (m, 2 H), 2.11 (ddd, J = 14.5, 8.5, 6.0 Hz, 1 H),
2.02 (dt, J = 14.4, 5.4 Hz, 1 H), 1.32 (s, 3 H); 1*C NMR [(CD3):S0] & 156.6, 147.8, 147.2,
142.2, 136.6, 129.6 (2 C), 121.0 (2 C), 120.0 (q, Jc-r = 255.0 Hz), 117.7, 81.4, 64.6, 47.5, 39.4,
27.2, 21.8; HRESIMS calcd for C17H18F3N4Os m/z [M + H]" 431.1173, found 431.1163; HPLC
purity: 98.9%.

Syntheses of sulfonamides 57 and 58 (Scheme 2E)

tert-Butyl [(7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl]carbamate (56). A solution of triphenylphosphine (262 mg, 0.999 mmol) in
anhydrous CH2Cl, (2 x 0.75 mL) was added dropwise to a stirred mixture of azide 37 (201
mg, 0.844 mmol) and Boc-ON (246 mg, 0.999 mmol) in anhydrous CH2Cl> (4 mL) under N2
at 0 °C. The mixture was stirred at 20 °C for 24 h, then added to ice/aqg NaHCO3 (50 mL),
and extracted with 10% MeOH/CH.CI, (50 mL) and CHxCl; (3 x 50 mL). The combined
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extracts were evaporated to dryness under reduced pressure (at 30 °C) and the residue was
chromatographed on silica gel. Elution with CH2CI, first gave foreruns and then further
elution with 2% MeOH/CHCI, gave a mixture (0.48 g), which was dried onto silica gel and
chromatographed again on silica gel. Elution with 20-40% EtOAc/petroleum ether gave
foreruns, and then further elution with 45% EtOAc/petroleum ether first gave a product-
containing mixture (28 mg). Further elution with 45-50% EtOAc/petroleum ether gave 56 (53
mg, 20%) as a cream solid: mp (MeOH/CH:Cly/hexane) 217-219 °C; *H NMR [(CD3).S0] &
8.06 (s, 1 H), 7.20 (brt, J = 6.3 Hz, 1 H), 4.15 (dt, J = 13.1, 5.6 Hz, 1 H), 4.03 (ddd, J = 13.1,
8.3, 5.8 Hz, 1 H), 3.23 (d, J = 6.4 Hz, 2 H), 2.15-1.94 (m, 2 H), 1.39 (s, 9 H), 1.30 (s, 3 H);
HRESIMS calcd for C13H21N4Os m/z [M + H]* 313.1506, found 313.1499.

Further elution of the above column with 55% EtOAc/petroleum ether and EtOAc gave a
product-containing mixture (142 mg). Repeat chromatography of the mixed fractions and
fractional crystallization (MeOH/CH2Cl2/pentane) gave additional 56 (123 mg, 47%).

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-4-
(trifluoromethoxy)benzene-1-sulfonamide (57). Deprotection of Boc derivative 56 (58 mg,
0.186 mmol) with 1:1 TFA/CH.CI, and then reaction of the chromatographed crude amine 38
with 4-(trifluoromethoxy)benzenesulfonyl chloride (0.10 mL, 0.589 mmol) and DIPEA (0.17
mL, 0.976 mmol), using General Procedure E, gave 57 (54 mg, 67%) as a cream solid: mp
(MeOH/CH:Cly/hexane) 200-201 °C; *H NMR [(CD3),SO] & 8.24 (br s, 1 H), 8.05 (s, 1 H),
7.96 (br d, J = 8.9 Hz, 2 H), 7.59 (br d, J = 8.9 Hz, 2 H), 4.14 (dt, J = 13.0, 5.6 Hz, 1 H),
4.05 (ddd, J = 13.1, 9.0, 5.4 Hz, 1 H), 3.13 (d, J = 14.0 Hz, 1 H), 3.06 (d, J = 14.0 Hz, 1 H),
2.20 (ddd, J = 14.5, 8.9, 6.0 Hz, 1 H), 2.02 (dt, J = 14.4, 5.3 Hz, 1 H), 1.34 (s, 3 H); °C
NMR [(CD3).S0O] 6 150.8 (g, Jc-r = 1.6 Hz), 147.0, 142.2, 139.7, 129.1 (2 C), 121.5 (2 C),
1199 (q, Jcr = 257.4 Hz), 117.7, 80.9, 49.4, 39.3, 27.0, 21.7; HRESIMS calcd for
C1sH16F3N4O6S m/z [M + H]* 437.0737, found 437.0736; HPLC purity: 99.9%.

N-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl]-3-
(trifluoromethoxy)benzene-1-sulfonamide (58). Deprotection of Boc derivative 56 (57.4
mg, 0.184 mmol) with 1:1 TFA/CH2Cl, and then reaction of the chromatographed crude
amine 38 with 3-(trifluoromethoxy)benzenesulfonyl chloride (0.10 mL, 0.587 mmol) and
DIPEA (0.17 mL, 0.976 mmol), using General Procedure E, gave 58 (65 mg, 81%) as a pale
yellow solid: mp (MeOH/CH.Cl./pentane) 162-163 °C; *H NMR [(CD3).SO] & 8.32 (br s, 1
H), 8.06 (s, 1L H), 7.87 (brd, J =7.8 Hz, 1 H), 7.77 (br s, 1 H), 7.75 (t, J = 8.0 Hz, 1 H), 7.68
(br d, J =8.2 Hz, 1 H), 4.14 (dt, J = 13.0, 5.5 Hz, 1 H), 4.05 (ddd, J = 13.1, 9.1, 5.5 Hz, 1
H), 3.14 (d, J = 14.0 Hz, 1 H), 3.08 (d, J = 14.0 Hz, 1 H), 2.19 (ddd, J = 14.4, 9.0, 6.0 Hz, 1
H), 2.02 (dt, J = 14.4, 5.3 Hz, 1 H), 1.34 (s, 3 H); HRESIMS calcd for C15H16F3N4OsS m/z [M
+ H]* 437.0737, found 437.0740; HPLC purity: 99.9%.

Synthesis of ether-linked amide 64 (Scheme 3A)

2-l1odo-N-[4-(trifluoromethoxy)phenyl]acetamide (62). A mixture of 2-chloro-N-[4-
(trifluoromethoxy)phenyl]acetamide (61) (801 mg, 3.16 mmol) and sodium iodide (5.00 g,
33.4 mmol) in acetone (20 mL) under N2 was stirred at 56 °C for 2 h and then at 20 °C for 15
h. The resulting mixture was evaporated to dryness under reduced pressure (at 30 °C) and the
residue was chromatographed on silica gel. Elution with CHCl: first gave foreruns and then
62° (1.05 g, 96%) as a white solid: mp (CHClz/hexane) 140-142 °C (lit.>® mp 140 °C); 'H
NMR (CDCl3) § 7.66 (br s, 1 H), 7.54 (br d, J = 9.0 Hz, 2 H), 7.21 (br d, J = 8.5 Hz, 2 H),
3.86 (s, 2 H); HRESIMS calcd for CogHgF3INO2 m/z [M + H]* 345.9546, found 345.9548.
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2-[(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methoxy]-N-[4-
(trifluoromethoxy)phenyl]acetamide (64). Sodium hydride (60% in mineral oil, 70 mg,
1.75 mmol) was added to a mixture of 7-methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-
b][1,3]oxazin-7-yl)methanol®! (63) (150 mg, 0.704 mmol) and iodide 62 (320 mg, 0.927
mmol) in anhydrous DMF (3 mL) under N2 at 0 °C. The mixture was immediately degassed
and resealed under N2, and then stirred at 20 °C for 80 min. The resulting mixture was rapidly
cooled (COy/acetone), quenched with ice/agueous NaHCO3 (10 mL), added to brine (40 mL),
and extracted with 10% MeOH/CHCl. (2 x 50 mL) and CH2Cl> (6 x 50 mL). The combined
extracts were evaporated to dryness under reduced pressure (at 30 °C) and the residue was
chromatographed on silica gel. Elution with 0-0.5% MeOH/CHCI, first gave foreruns, and
then further elution with 0.75% MeOH/CHCl, gave the crude product, which was further
purified by chromatography on silica gel. Elution with 75% EtOAc/petroleum ether first gave
foreruns, and then further elution with EtOAc gave 64 (13 mg, 4%) as a cream solid: mp
(CH2Cla/pentane) 122-124 °C; *H NMR [(CDs3)2S0] & 9.91 (br s, 1 H), 8.08 (s, 1 H), 7.73 (br
d,J=9.1Hz, 2H), 732 (rd, J=83Hz 2H), 420 (d, J=153Hz, 1 H), 419 (dt, J =
12.8,5.9 Hz, 1 H), 4.15 (d, J = 15.3 Hz, 1 H), 4.09 (ddd, J = 13.0, 8.1, 5.6 Hz, 1 H), 3.74 (d,
J=10.7 Hz, 1 H), 3.70 (d, J = 10.7 Hz, 1 H), 2.34 (ddd, J = 14.5, 8.0, 5.8 Hz, 1 H), 2.09 (dt,
J=14.4,5.8 Hz, 1 H), 1.41 (s, 3 H); *C NMR [(CD3).SO] & 168.1, 147.4, 143.7 (4, Jcr= 1.5
Hz), 142.2, 137.6, 121.5 (2 C), 121.0 (2 C), 120.1 (g, Jc-Fr = 255.6 Hz), 117.7, 81.2, 75.3, 70.5,
39.6, 26.9, 21.5; HRESIMS calcd for C17H18F3sN4Os m/z [M + H]* 431.1173, found 431.1174;
HPLC purity: 99.5%.

Syntheses of O-carbamates 65, 66, and 68-74 (Scheme 3B)

(2-Nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl  [4-(trifluoromethoxy)-
phenyl]carbamate (65). Reaction of alcohol 415! (80.3 mg, 0.403 mmol), 1-isocyanato-4-
(trifluoromethoxy)benzene (95 pL, 0.630 mmol), and copper(l) chloride (6.5 mg, 0.066
mmol), using General Procedure F, gave 65 (159 mg, 98%) as a cream solid: mp
(MeOH/CH:Cly/hexane) 156-158 °C; *H NMR [(CD3).SO] & 10.07 (br s, 1 H), 8.08 (s, 1 H),
7.57 (brd, J = 9.1 Hz, 2 H), 7.31 (br d, J = 8.5 Hz, 2 H), 4.87-4.78 (m, 1 H), 4.45 (dd, J =
12.3, 29 Hz, 1 H), 4.37 (dd, J = 12.3, 6.2 Hz, 1 H), 4.17 (ddd, J = 12.5, 5.7, 2.5 Hz, 1 H),
4.08 (ddd, J = 12.4, 11.4, 5.0 Hz, 1 H), 2.32-2.21 (m, 1 H), 2.18-2.04 (m, 1 H); 3C NMR
[(CD3)2SO] 6 153.1, 147.7, 143.2 (q, Jc-F = 1.8 Hz), 142.1, 138.2, 121.8 (2 C), 120.1 (4, Jc-F =
255.5 Hz), 119.5 (2 C), 117.8, 75.9, 64.9, 41.6, 22.3. Anal. (C1sH13F3N4Og) C, H, N (see
Table S4).

(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl [4-
(trifluoromethoxy)phenyl]carbamate (66). Reaction of alcohol 63! (100 mg, 0.469 mmol),
1-isocyanato-4-(trifluoromethoxy)benzene (110 L, 0.729 mmol), and copper(l) chloride (8.0
mg, 0.081 mmol), using General Procedure F for 32 h, gave 66 (192 mg, 98%) as a cream
solid: mp (CHzClz/pentane) 97-100 °C; *H NMR [(CD3)2S0] & 10.03 (br s, 1 H), 8.08 (s, 1 H),
7.56 (brd, J = 9.0 Hz, 2 H), 7.30 (br d, J = 8.4 Hz, 2 H), 4.32 (s, 2 H), 4.19 (dt, J = 13.1, 5.5
Hz, 1 H), 4.12 (ddd, J = 13.1, 9.1, 5.5 Hz, 1 H), 2.27 (ddd, J = 14.4, 9.0, 6.0 Hz, 1 H), 2.14
(dt, J = 14.3, 5.2 Hz, 1 H), 1.44 (s, 3 H); 1°C NMR [(CD3)2S0] & 153.0, 147.0, 143.2, 142.2,
138.1,121.7 (2 C), 120.1 (9, Jc-F = 255.3 Hz), 119.5 (2 C), 117.8, 80.4, 67.7, 39.3, 26.6, 20.7.
Anal. (C16H15F3N4Os) C, H, N (see Table S4).

[(7TR)-7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl]methyl [4-

(trifluoromethoxy)phenyl]carbamate (68). Reaction of [(7R)-7-methyl-2-nitro-6,7-dihydro-
5H-imidazo[2,1-b][1,3]oxazin-7-ylJmethanol®? (67) (220 mg, 1.03 mmol), 1-isocyanato-4-
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(trifluoromethoxy)benzene (260 uL, 1.72 mmol), and copper(l) chloride (19 mg, 0.19 mmol),
using General Procedure F for 43 h, gave 68 (420 mg, 98%) as a cream solid: mp
(CHaClz/pentane) 140-142 °C; 'H NMR [(CDs)>SO] & 10.03 (br s, 1 H), 8.09 (s, 1 H), 7.56 (br
d,J=9.0Hz, 2 H), 7.31 (br d, J = 8.4 Hz, 2 H), 4.32 (s, 2 H), 4.19 (dt, J = 13.1, 5.5 Hz, 1
H), 4.12 (ddd, J = 13.1, 9.2, 5.5 Hz, 1 H), 2.27 (ddd, J = 14.5, 8.9, 6.0 Hz, 1 H), 2.14 (dt, J =
14.4, 5.2 Hz, 1 H), 1.44 (s, 3 H); 13C NMR [(CD3).SO] & 153.0, 147.0, 143.2 (q, Jcr = 1.4
Hz), 142.2, 138.1, 121.7 (2 C), 120.1 (q, Jc-r = 255.4 Hz), 119.5 (2 C), 117.8, 80.4, 67.7,
39.3, 26.6, 20.7; [0]o?® 32.9 (¢ 2.007, CHClIs); Anal. (C16H15F3sN4Os) C, H, N (see Table S4).

[(7S)-7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-ylJmethyl [4-
(trifluoromethoxy)phenyl]carbamate (69). Reaction of [(7S)-7-methyl-2-nitro-6,7-dihydro-
5H-imidazo[2,1-b][1,3]oxazin-7-ylmethanol®? (ent-67) (220 mg, 1.03 mmol), 1-isocyanato-
4-(trifluoromethoxy)benzene (260 pL, 1.72 mmol), and copper(l) chloride (15 mg, 0.15
mmol), using General Procedure F for 42 h, gave 69 (421 mg, 98%) as a cream solid: mp
(CHaClz/pentane) 141-143 °C; 'H NMR [(CDs)2S0] & 10.03 (br s, 1 H), 8.09 (s, 1 H), 7.56 (br
d,J=9.0Hz, 2 H), 7.31 (br d, J = 8.4 Hz, 2 H), 4.32 (s, 2 H), 4.19 (dt, J = 13.0, 5.5 Hz, 1
H), 4.12 (ddd, J = 13.1, 9.1, 5.5 Hz, 1 H), 2.27 (ddd, J = 14.4, 9.0, 5.9 Hz, 1 H), 2.14 (dt, J =
14.4, 5.2 Hz, 1 H), 1.44 (s, 3 H); *3C NMR [(CD3).SO] § 153.0, 147.0, 143.2 (q, Jc-Fr = 1.5
Hz), 142.2, 138.1, 121.7 (2 C), 120.1 (q, Jc-r = 255.4 Hz), 119.5 (2 C), 117.8, 80.4, 67.7,
39.3, 26.6, 20.7; [a]p®® -32.4 (c 2.004, CHCIs3). Anal. (C1s6H15F3sN40s:0.5H20) C, H, N (see
Table S4). HPLC purity: 99.9%.

(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl [2-
(trifluoromethoxy)phenyl]carbamate (70). Reaction of alcohol 63 (100 mg, 0.469 mmol),
1-isocyanato-2-(trifluoromethoxy)benzene (110 uL, 0.731 mmol), and copper(l) chloride (5.0
mg, 0.051 mmol), using General Procedure F for 52 h, gave 70 (179 mg, 91%) as a cream
solid: mp (CHzClz/pentane) 107-109 °C; 'H NMR [(CD3)2S0] & 9.56 (brs, 1 H), 8.07 (s, 1 H),
7.68 (brd, J =8.0 Hz, 1 H), 7.41-7.32 (m, 2 H), 7.25 (td, J = 7.8, 1.7 Hz, 1 H), 4.34 (d, J =
12.0 Hz, 1 H), 4.29 (d, J = 12.0 Hz, 1 H), 4.18 (dt, J = 13.1, 5.7 Hz, 1 H), 4.11 (ddd, J =
13.1,8.8,5.5 Hz, 1 H), 2.28 (ddd, J = 14.5, 8.7, 6.1 Hz, 1 H), 2.12 (dt, J = 14.3, 5.4 Hz, 1 H),
1.43 (s, 3 H). Anal. (C16H15F3N4Os) C, H, N (see Table S4).

(2-Nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl  [4-(trifluoromethoxy)-
benzyl]lcarbamate (71) and (2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-
yl)methyl [4-(trifluoromethoxy)benzyl]{[4-(trifluoromethoxy)benzyl]carbamoyl}-
carbamate (73). Reaction of alcohol 41 (80.1 mg, 0.402 mmol), 1-(isocyanatomethyl)-4-
(trifluoromethoxy)benzene®® (160 pL, ~0.96 mmol), and copper(l) chloride (7.1 mg, 0.072
mmol), using General Procedure F for 40 h, followed by chromatography of the product
mixture on silica gel, eluting with 0-3% EtOAc/CH2Cl> (foreruns) and then with 4-6%
EtOAc/CH.Cly, first gave crude 73, which was chromatographed again on silica gel. Elution
with 20-50% EtOAc/petroleum ether gave foreruns, and then further elution with EtOAc
gave 73 (131 mg, 51%) as a pale yellow solid: mp (pentane triturate) 77-80 °C; 'H NMR
(CDCl3) 68.89 (brt,J = 5.4 Hz, 1 H), 7.40 (s, 1 H), 7.36 (br d, J = 8.7 Hz, 2 H), 7.32 (br d, J
= 8.7 Hz, 2 H), 7.20 (br d, J = 7.9 Hz, 2 H), 7.08 (br d, J = 7.9 Hz, 2 H), 5.10 (d, J = 15.5
Hz, 1 H), 4.93 (d,J=15.5Hz, 1 H), 4.54 (d, J = 5.7 Hz, 2 H), 4.53-4.43 (m, 3 H), 4.02-3.91
(m, 2 H), 1.99-1.90 (m, 1 H), 1.79-1.64 (m, 1 H); HRESIMS calcd for CasH22FsNsOg m/z [M
+ H]" 634.1367, found 634.1374; HPLC purity: 98.2%.

Further elution of the first column above with 10% EtOAc/CH2Cl, gave 71 (74 mg, 44%) as
a cream solid: mp (CHzClz/pentane) 94-97 °C; *H NMR [(CDs)2S0] & 8.07 (s, 1 H), 7.97 (br t,
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J=6.1Hz,1H),7.38 (brd, J=8.7Hz, 2 H), 7.33 (brd, J = 8.4 Hz, 2 H), 4.79-4.70 (m, 1
H), 4.33 (dd, J = 12.3, 3.0 Hz, 1 H), 4.24 (dd, J = 12.0, 6.2 Hz, 1 H), 4.23 (d, J = 6.2 Hz, 2
H), 4.15 (ddd, J = 12.4, 5.6, 2.5 Hz, 1 H), 4.06 (ddd, J = 12.3, 11.3, 4.9 Hz, 1 H), 2.26-2.16
(m, 1 H), 2.13-1.98 (m, 1 H); HRESIMS calcd for Ci6H16F3NsOs m/z [M + H]* 417.10186,
found 417.1021; HPLC purity: 98.7%.

(7-Methyl-2-nitro-6,7-dihydro-5H-imidazo[2,1-b][1,3]oxazin-7-yl)methyl [4-
(trifluoromethoxy)benzyl]carbamate (72) and (7-methyl-2-nitro-6,7-dihydro-5H-
imidazo[2,1-b][1,3]oxazin-7-yl)methyl [4-(trifluoromethoxy)benzyl]-{[4-

(trifluoromethoxy)benzyl]carbamoyl}carbamate (74). Reaction of alcohol 63 (80.2 mg,
0.376 mmol), 1-(isocyanatomethyl)-4-(trifluoromethoxy)benzene>® (160 pL, ~0.96 mmol),
and copper(l) chloride (8.0 mg, 0.081 mmol), using General Procedure F for 36 h, followed
by chromatography of the product mixture on silica gel, eluting with 0-4% EtOAc/CHCl;
(foreruns) and then with 4-6% EtOAC/CH2Cl,, first gave crude 74, which was
chromatographed again on silica gel. Elution with 20-50% EtOAc/petroleum ether gave
foreruns, and then further elution with EtOAc gave 74 (112 mg, 46%) as a pale yellow solid:
mp (pentane triturate) 77-80 °C; *H NMR (CDCls) & 8.90 (brt, J = 5.5 Hz, 1 H), 7.40 (s, 1
H), 7.37 (br d, J = 8.7 Hz, 2 H), 7.30-7.24 (m, 2 H), 7.20 (br d, J = 8.7 Hz, 2 H), 7.06 (br d, J
=7.9Hz, 2 H),5.07 (d, J =15.7 Hz, 1 H), 4.96 (d, J = 15.7 Hz, 1 H), 4.54 (d, J = 5.7 Hz, 2
H), 4.30 (s, 2 H), 3.94 (ddd, J = 12.8, 9.9, 5.7 Hz, 1 H), 3.84 (ddd, J = 12.8, 5.9 Hz, 1 H),
1.74 (ddd, J = 14.3, 5.6, 4.1 Hz, 1 H), 1.67 (ddd, J = 14.3, 9.8, 6.1 Hz, 1 H), 1.29 (s, 3 H);
HRESIMS calcd for CosH24FsNsOs m/z [M + H]* 648.1524, found 648.1538; HPLC purity:
99.9%.

Further elution of the first column above with 8-10% EtOAc/CH2Cl> gave 72 (80 mg, 49%)
as a cream solid: mp (Et.O/pentane triturate) 76-79 °C; *H NMR [(CD3)2S0] & 8.07 (s, 1 H),
7.94 (brt, J = 6.2 Hz, 1 H), 7.36 (br d, J = 8.7 Hz, 2 H), 7.32 (br d, J = 8.5 Hz, 2 H), 4.27-
4.03 (m, 6 H), 2.22 (ddd, J = 14.5, 8.5, 5.9 Hz, 1 H), 2.09 (dt, J = 14.4, 5.4 Hz, 1 H), 1.39 (s,
3 H); 13C NMR [(CD3).S0] & 156.0, 147.1 (2 C), 142.2, 139.1, 128.8 (2 C), 120.9 (2 C), 120.1
(9, Jcr = 255.8 Hz), 117.7, 80.5, 67.6, 43.1, 39.4, 26.7, 20.9; HRESIMS calcd for
C17H18F3N4Os m/z [M + H]* 431.1173, found 431.1176; HPLC purity: 97.3%.

Minimum Inhibitory Concentration Assays (MABA and LORA). MICq data against
Mycobacterium tuberculosis (M. tb, strain H37Rv), representing the lowest concentration
values to effect at least 90% growth inhibition, were determined using the standard MABAS?
and LORAS! assays, which were conducted at the Institute for Tuberculosis Research (UIC).

In Vitro Parasite Growth Inhibition and Cytotoxicity Assays. All test compounds were
screened against the intracellular amastigote stages of L. inf and Trypanosoma cruzi, and the
bloodstream form of Trypanosoma brucei, as well as for cytotoxicity toward human MRC-5
cells. These assays were carried out at the University of Antwerp in accordance with the
published protocols.>?

Solubility Assessments. The previously reported method was employed.S? Briefly, the solid
sample was suspended in water or 0.1 M HCI, sonicated for 15 min, and then centrifuged for
6 min; the clear supernatant was diluted with the same solvent (2-fold) and the solubility was
quantified by HPLC (comparing against the peak area recorded from a standard solution).

Microsomal Stability Assays. These metabolism studies were performed by WuXi AppTec
(Shanghai) Co., Ltd., Shanghai, China, in line with the recorded procedure,>* in which the
compound concentration was 1 uM and the incubation time was 1 h.
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In Vivo Experiments. All animal experiments were conducted according to institutional
ethical guidelines for animal care. The LSHTM animal work was performed under a UK
Home Office project licence according to the Animal (Scientific Procedures) Act 1986 and
the new European Directive 2010/63/EU. The project licence (70/8427) was reviewed by the
LSHTM Animal Welfare and Ethical Review Board prior to submission and consequent
approval by the UK Home Office.

Acute VL Infection Model (LSHTM). The original protocols were followed.5'® Briefly,
groups of five female BALB/c mice were infected with 2 x 107 L. don amastigotes and, after
7 days, were orally dosed with test compounds (or vehicle alone) once daily for five
consecutive days. Parasite load in mouse livers (or spleens) was assessed by microscopic
examination of impression smears. Two standard VL drugs, AmBisome and miltefosine (1),
were also included in each experiment as positive controls.

Mouse Pharmacokinetics. Compounds 65 and 66 were evaluated by WuXi AppTec
(Shanghai) Co., Ltd. Each compound was administered to two different groups of three
female BALB/c mice (4 groups in total of fasted animals); intravenous dosing (at 1 mg/kg)
employed a solution vehicle comprising 20% NMP and 40% PEG-400 in water, whereas oral
dosing (at 25 mg/kg) used 7% Tween 80 and 3% EtOH in water. Blood samples collected at
various time points post-dose (iv: 0.083, 0.25, 1, 2, 4, 7, 12, and 24 h; oral: 0.25, 1, 2, 4, 6, 8,
and 24 h) were transferred into prechilled K2-EDTA tubes and kept on ice until being
processed for plasma by centrifugation at 4 °C. Plasma samples were stored at -70 °C prior to
analysis by LC-MS/MS, and the PK parameters were determined using Phoenix WinNonlin
software (version 6.3).
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Table S4. Combustion analyses for the new compounds of Table 1 and intermediates.

No. | Formula Calculated Found
C H N C H N

15 | C1uaH13F3N4O4 46.93 |3.66 |15.64 |46.89 |3.58 | 15.61
18 C15H15F3N4Oq4 48.39 | 4.06 |15.05 |48.21 | 4.02 |14.98
20 C14H15CIN4O3 52.10 [ 4.68 |17.36 |52.08 |4.69 |17.25
22 C14H15FN4O3 5490 [4.94 |18.29 |54.94 |4.92 |18.30
24 | CisHisF3N4O4 48.39 | 4.06 |15.05 |48.38 |3.93 | 15.04
26 C16H17F3N4Oq 49.74 | 4.44 | 1450 |49.80 |4.40 |14.57
28 C15H17CIN4O3 53.50 | 5.09 |16.64 |53.19 |5.10 |16.52
30 C15H17FN4O3 56.24 | 5.35 |17.49 |56.20 |5.27 |17.50
32 C7HsF3N20 4422 | 2.65 |14.73 | 4438 | 2.54 | 14.80
37 CsH10NsO3 40.34 | 4.23 | 35.28 | 40.54 | 4.26 |35.46
42 C7HsNsO3 37.50 | 3.60 |37.49 |37.80 |3.54 |37.40
43 Ci15H13F3N40s-0.5H20 4558 | 3.57 |14.17 | 4559 |3.55 |14.04
44 C16H15F3N40O5-0.5H20 46.95 | 3.94 |13.69 |47.00 |3.95 |13.58
45 C16H15F3N4Os 48.01 |3.78 | 14.00 | 4797 |3.79 |13.84
46 C16H15F3N40s-0.25Et,0 48.75 | 4.21 | 13.38 | 4854 |3.84 |13.72
49 C15H14F3Ns0s 4490 | 352 |17.45 |45.06 |3.68 |17.18
51 C16H16F3NsOs 46.27 |3.88 | 16.86 |46.35 |3.88 | 16.63
65 C15H13F3N4Os 4479 |3.26 |13.93 |45.02 |3.20 | 13.97
66 C16H15F3N4Os 46.16 | 3.63 | 13.46 |46.44 |3.65 |13.37
68 | CieHisF3sN4Os 46.16 |3.63 | 13.46 |45.96 |3.51 |13.20
69 C16H15F3N4Og-0.5H20 45.18 | 3.79 |13.17 | 4525 |3.63 |13.15
70 C16H15F3N4Os 46.16 | 3.63 | 13.46 |46.20 | 3.64 | 13.48
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18 (in D¢-DMSO)

Current Data Parameters
NAME Aug07-2015-FMHSacsr«¢
EXPNO 32
PROCNO 1

4.1928
4.1812
4.1781
4.1663
4.1601
4.1486
4.1340
4.1122
4.0988
4.0880
4.0789
4.0745
4.0663
4.0553
4.0419
3.3876
3.3713
2.2953
2.2801
2.2711
2.2585
2.2442
2.2353
2.2201
2.1092
2.0965
2.0847
2.0734
2.0612
2.0490
1.4042

F2 - Acquisition Parameters

A R e s

PROBHD 5 mm BBO BB-1H

PULPROG zg30

D 65536
SOLVENT DMSO

NS 64

DS 2

SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 3.9059455 sec
RG 161.3

DW 59.600 usec
DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1

SFO1 400.1334011 MHz
NUC1 1H

Pl 11.00 usec
F2 - Processing parameters
ST 32768

SF 400.1300024 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB 0

PC 1.00

1.0000
2.0600

T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

1.0246
1.0207
1.0647
2.0217
1.0467
1.0645
3.0882
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18 (in D¢-DMSO)

~ WD WO~ NnWOAHO
O ~-NM AN OOV AN N~ o < @ @
N~ O m NN M~ OO o @ o~ o Current Data Parameters
N NS — OOV O WL [Te} o — — NAME Aug07-2015-FMHSacsrcnmr
e e p < R %
S SN m N NN A A A A o~ o ~ A PROCNO 1
— A © [Te) o~ o~
F2 - Acquisition Parameters
Date_ 20150808
Time 6.13 h
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg50
| D 65536
74 N SOLVENT DMSO
O-N OCF3 NS 9000
2 /J\ DS 4
N o) N SWH 26178.010 Hz
FIDRES 0.798889 Hz
H AQ 1.2517376 sec
RG 11585.2
18 DW 19.100 usec
DE 10.00 usec
TE 298.0 K
D1 0.75000000 sec
dll 0.03000000 sec
DELTA 0.64999998 sec
TDO 1
SFO1 100.6248425 MHz
NUC1 13C
Pl 11.80 usec
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
F2 - Processing parameters
SI 32768
SF 100.6128173 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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26 (in Dg-DMSO)

Current Data Parameters

SOLVENT DMSO

/N OCF ( : E
DS
OZN /J\ 3 SWH 8012.820 Hz
N O N FIDRES 0.122266 Hz
/ AQ 4.0894465 sec

o VD T~ 00— OO NNNL M L WWOWOAHOOOSLINWOOO I MOMm — NAME Janll-2016

© O WO~ NN NOMSOOWNOMOOIMNS 0>~ WOMO O™~ —

0 <N OY 00 I~ O WO COTMNAOOSWOWWONFAMONOLI~OOCWIMSOLWM A © EXPNO 16

o — — 00 0O 00 CO 0O O AA A A A A A 0000000~ OVWWOWWOANNA A A ™ PROCNO 1

© M~ ™~ © WO LSS OONONNNNNNNN NN — F2 - Acquisition Parameters
Date_ 20160111
Time 16.16 h
INSTRUM spect

| PROBHD 7108618_0860 (

PULPROG zg30
TD 65536

RG 156.54

DW 62.400 usec
26 DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1

SFO1 400.1324708 MHz

NUC1 1H

Pl 13.60 usec

PLWL 13.19999981 W

F2 - Processing parameters

ST 65536

SF 400.1300027 MHz

WDW EM

SSB 0

1B 0.30 Hz

GB 0

PC 1.00

T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

1.0000
2.0510
2.0418
2.0621
2.0335
3.0861
2.0506
3.0681
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26 (in Dg-DMSO)

n o < I O ~ 0oy MmOo ¥
M < NS ~ <O oo MmM 19 < 0 oM N N
~O NNO N O~ M — @ o o o o~ Current Data Parameters
W — N~ SN O~ n W [ee] o) o 0 o (&) NAME Janl1-2016
™ — — ™M o EXPNO 17
@~ « 00 © T H O™ ON M . .. . . PROCNO 1
SRS N e NNN A A A A < o)} o o ~ —
— e R B i B B | [ee) [Te) < ~N o~
F2 - Acquisition Parameters
Date_ 20160111
Time 21.31 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50
I TD 65536
/ N SOLVENT DMSO
NS 9000
OZN_(\/J\ OCF3 DS 4
N SWH 24038.461 Hz
O N FIDRES 0.366798 Hz
/ )Xo} 1.3631488 sec
RG 198.55
26 DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 13.19999981 w
PLW12 0.30142000 w
PLW13 0.15161000 w
F2 - Processing parameters
SI 32768
SF 100.6128171 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
! |
y Yrhit " Y W ul ulbaa) aatuds Wiy Wi " s, L e Lk YR Yoot ) ¥ "
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Irz

40 (in CDCl,)

Current Data Parameters

7.4228
7.3453

N M m No O™ OTMOWOWMOONOIM™ LS OIM WO NAME AUG15-2019
N ™~ © © O~ oo DONOMMEMEEMANS DM 9
N~ ~OWn S o — 000V WO TNO®NS WO M AN O EXPNO 16
N oo oo O NLWWOLWNWMG OGO PROCNO 1
~ o~~~ < S ™M NNNNNNNNNNAAAAA A A

F2 - Acquisition Parameters

Date_ 20190815
Time 16.39 h
INSTRUM spect

PROBHD 7108618_0860 (

<
w
<

PULPROG zg30
| D 65536

SOLVENT CDC13

NS 64

DS 2

SWH 8012.820 Hz

FIDRES 0.244532 Hz

AQ 4.0894465 sec

RG 176.55

DW 62.400 usec

DE 6.50 usec

TE 298.0 K
OCF3 D1 1.00000000 sec

TDO 1

SFO1 400.1324708 MHz

NUC1 1H

PO 4.53 usec

Pl 13.60 usec

PLW1 13.19999981 W

F2 - Processing parameters

ST 65536

SF 400.1300082 MHz

WDW EM

SSB 0

1B 0.30 Hz

GB 0

PC 1.00

T 1
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

|

1.0000
2.0081
1.9744
2.0930
2.1121
1.0342
1.0329
1.0567
1.0284
3.1984
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40 (in CDCl5)

NN~ o N SO~ M- N
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190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters

NAME Augl5-2019
EXPNO 17
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 4.09 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50

TD 65536
SOLVENT CDC13

NS 20000

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 198.55

DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 13.19999981 w
PLW12 0.30142000 w
PLW13 0.15161000 w
F2 - Processing parameters
SI 32768

SF 100.6127480 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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44 (in Dg-DMSO)

Current Data Parameters

— O O THAWDWMOOMNSWOONDTNOOOT AN AN OO LN O - -
oo eRCRSY DANNAONAINAEOOVOMEOTAAODFNDMNNOOMO < NAME Aug07-2015-FMHSacsx«
R %) ~ — o NNODMEOWMWOWMOMWOILTNHOOWOANS LT O WL EXPNO 50

© © o oo NANN A A 1000000V WOWOWOONMINAAAAAATOOOM PROCNO 1

@ o ~ SEFLILIILSSLSLSSLSONOONONNNNNNNNNN N A

VARRVAR

F2 - Acquisition Parameters

Date_ 20150810
Time 1.20 h
INSTRUM spect

PROBHD 5 mm BBO BB-1H

TT~—17.4594

TR\ N

=

PULPROG zg30

| D 65536
SOLVENT DMSO
NS 64
DS 2
SWH 8389.262 Hz
FIDRES 0.256020 Hz
AQ 3.9059455 sec
RG 161.3
DW 59.600 usec
DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFO1 400.1334011 MHz
NUC1 1H
Pl 11.00 usec
F2 - Processing parameters
ST 32768
SF 400.1300021 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 .0 1.5 1.0 0.5 ppm

N

1.0000
3.0472
2.0719
1.0070
1.0216
2.0419
0.9885
1.0458
3.1253
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44 (in Dg-DMSO)

N n O © T T OSSO
n o ™M o) ™M 00 WMo ON o ~ — o~
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5 SE §  mandowece “ ° M o
el n < < ™M N NANN — o) o~ N PROCNO 1
— — — e T R A B e B [ee) < o~ o~
F2 - Acquisition Parameters
Date_ 20150810
Time 6.32 h
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg50
I TD 65536
SOLVENT DMSO
74 N o) NS 9000
02N DS 4
= SWH 26178.010 Hz
N O N FIDRES 0.798889 Hz
H AQ 1.2517376 sec
RG 11585.2
44 DW 19.100 usec
DE 10.00 usec
TE 298.0 K
OCF D1 0.75000000 sec
3 i1 0.03000000 sec
DELTA 0.64999998 sec
TDO 1
SFO1 100.6248425 MHz
NUC1 13C
Pl 11.80 usec
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
F2 - Processing parameters
SI 32768
SF 100.6128170 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

A pr—_— M A A WWWWWMMWM
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45 (in D-DMSO)

Current Data Parameters
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45 (in D-DMSO)

o o NN W WO~ O M
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L2l © © >~ N O O WM OO . N : . NAME Dec04-2020
) SRS ™ M NNNAAA A g g g m EXPNO 5
— e e — i T B e B B B | PROCNO b
‘ \1/ ‘ ‘ \ \\\\ /// ‘ ‘ F2 - Acquisition Parameters
Date_ 20201205
Time 21.49 h
INSTRUM spect
PROBHD 7Z108618_0860 (
PULPROG zgpg50
74 N 0] D 65536
02N SOLVENT DMSO
= NS 12000
N (o) N DS 4
H OCF SWH 24038.461 Hz
3 FIDRES 0.733596 Hz
45 AQ 1.3631488 sec
RG 198.55
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 W
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768
SF 100.6128174 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

M oAb i S R—
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47 (in De-DMSO)

Current Data Parameters

A~ N NN W00 O MOVOWVWAOANVOAATVANMIANSGETOONNOFTOOMSOONI WO WOW LN W NAME May29-2020
WO N MO O >~ OO AT-ONOITNO ANNOANSTTNALIANONAAIFEMNMAHOSMOM
TN O OO~ OO COFTONOCTDFTNONAOTTOOM AOCONTNONWWOWW IFMA OO WIS OO EXPNO 37
T O TFOOMMO NN A A A AT 000000 OMULOMIITIITTITNNMMN AOOOOO DD O M PROCNO 1
© o © I~~~ LIS ONNONOONOONONNNONNNNNNNNN A A A A A F2 - Acquisition Parameters
Date_ 20200601
Time 17.40 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zg30
TD 65536
SOLVENT DMSO
N NS 64
O DS 2
SWH 8012.820 Hz
N/)\ OCF; FIDRES 0.244532 Hz
(@) N a0 4.0894465 sec
H RG 156.54
DW 62.400 usec
47 DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUCL 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
SI 65536
SF 400.1300026 MHz
WDW EM
r SSB 0
LB 0.30 Hz
GB 0
PC 1.00

©
(2]
©
(=)
©
3]
©
=)
N
(2]
N
=)
o
]
o
=)
o
(]
o
o
~
(3]
hy
(=)
w
(3]
w
(=)
g
(]
N
o
-t
(2]

T 1
1.0 0.5 ppm

1.0299
1.0000
2.0479
2.0304
1.0291
1.0354
2.0705
2.0872
2.0604
3.1568
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47 (in De-DMSO)

Current Data Parameters

7o) RS RN M H O~ NAME May29-2020
™ o ™M~ ~ O O Mo Mo~V — ©o o o EXPNO 38
~ © ~ 0 T M D0 O Vo o — o o —
< — OO N W © MM 0N © o © < [To) PROCNO 1
. Ce e . . e e e o v — N ~
[‘3 [:r i’; i’; g Q % (YN7 S g ﬁ : ﬁ = m H [\ H F2 - Acquisition Parameters
— — o A A A © S o~ ™~ Date_ 20200602
Time 0.35 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50
TD 65536
SOLVENT DMSO
| NS 12000
DS 4
0) NA(/\N 0] SWH 24038.461 Hz
2 /)\ OCF3 FIDRES 0.733596 Hz
N O N AQ 1.3631488 sec
RG 198.55
H DW 20.800 usec
DE 6.50 usec
47 TE 297.8 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUCL 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 w
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768
SF 100.6128172 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
|
| I L
Amh e s PR S S pe— Ay A A e O A s W A
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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49 (in D¢-DMSO)

Current Data Parameters

Jan25-2017

20

o
Z
oy
kel
&)

1

PROCNO

F2 - Acquisition Parameters

20170126

Date

0.38 h
spect

7Z108618_0860

Time

(
zg30
65536
DMSO

INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NS

64

8012.820 Hz
0.244532 Hz
4.0894465 sec

DS
SWH

FIDRES
AQ
RG

176.55

62.400 usec

DW
DE
TE
D1

6.50 usec

298.0 K
1.00000000 sec

1

400.1324708 MHz

TDO

SFO1

1H
13.60 usec

13.19999981 w

NUC1
Pl

PLWL

F2 - Processing parameters

65536
400.1300025 MHz

ST

SF

EM

WDW
SSB
LB
GB
PC

0.30 Hz

.00

H

H

N

osz

N

Ny

8y

L

)

49

L
OCF4

0.5 ppm

1.0

169670

v.v0°C
8101¢

—

€€E0’L

— v

|

0000
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49 (in D¢-DMSO)

0 00 N O 0 © O

O~ A S 0 < ™0 Sy

0 N < <O O V) o o Current Data Parameters

[ I N N e o < O o NAME Jan25-2017

LRI PEORIRNY. " e < 2

N NN A A o~ N o PROCNO 1

i B B M R ~ S N
F2 - Acquisition Parameters
Date_ 20170126
Time 8.42 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50

I TD 65536

SOLVENT DMSO
NS 14000
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 198.55
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 13.19999981 w
PLW12 0.30142000 w
PLW13 0.15161000 w
F2 - Processing parameters
SI 32768
SF 100.6128174 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

Wy T ——————" (R———

T T T T T T
190 180 170 160 150 140

T T T T T 1
130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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51 (in Dg-DMSO)

Current Data Parameters

< O HOOMOWOWN 0 M 00 WWOWOAMIPTOATNMNMOTOOLTOLTMNWWMCEMOWOSNOAHNMAN O NAME Aug07-2015-FMHSacsr«
N WO < NI~ WL O — OO AT TN FTFOO AT AT T O ANTOOVWOMAN LWL N OO 9
© AONO-OOMNH O ®m HOWOMENOWONOEWOVOMIOO TFTAS OO TN AHOWDOLW O LD EXPNO 48
- T T T NN [IoltoluTe} NN A A A A 100000 O NI A A A A A A 1O OOOOOMmM PROCNO 1
| e e A i e 0 O O LIS ONONDNDANNNNNNNNNNNNN A

F2 - Acquisition Parameters

AV, L\

PROBHD 5 mm BBO BB-1H
PULPROG zg30
I D 65536

——8.0784

/ N SOLVENT DMSO
NS 64
OzN_(\ O DS 2
8389.262

N/J\O /[< /@/OCFS ?I‘”;RES 0.256020 g;

AQ 3.9059455 sec
RG 161.3
H DW 59.600 usec
51 DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFO1 400.1334011 MHz
NUC1 1H
Pl 11.00 usec
F2 - Processing parameters
ST 32768
SF 400.1300024 MHz
WDW EM
( SSB 0
1B 0.30 Hz
GB 0
PC 1.00

T 1
1.0 0.5 ppm

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
o N o | © ol (o} ™ (O N
o o [ IBE ] [} INTE=1 n < D <
(=} (=2} ™D |M o AN - <| (2
e @ el e e e el Q
- o ANJ| [N - |- N -Oo (3]
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51 (in Dg-DMSO)

< OO T OO WSO M
o oM o o N>~ NN WO O 19 o — @
o M AN NO LWL — O — 0 <r ~ Current Data Parameters
N NN~ 10O Or~M [Te} [ee] [Te} el NAME Aug07-2015-FMHSacsrcnmr
. o o — EXPNO 49
) SN NNO 00 M~ 00O . : ‘ . PROCNO 1
N TN ONNNN A A A A — 0 ~ —
— L T i B A M e B B M M R M [ee) < ~N o~
F2 - Acquisition Parameters
Date_ 20150810
Time 1.10 h
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg50
TD 65536
SOLVENT DMSO
O.N 74 N (@) NS 9000
2 L OCF o :
N 3 SWH 26178.010 Hz
(0) N FIDRES 0.798889 Hz
H N AQ 1.2517376 sec
H RG 11585.2
51 DW 19.100 usec
DE 10.00 usec
TE 298.0 K
D1 0.75000000 sec
dll 0.03000000 sec
DELTA 0.64999998 sec
TDO 1
SFO1 100.6248425 MHz
NUC1 13C
Pl 11.80 usec
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
F2 - Processing parameters
SI 32768
SF 100.6128164 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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55 (in Dg-DMSO)

Current Data Parameters

SO NL SN M CONMNIT A HINOITESOMNANMNDO =0 N D) N O NAME Jun12-2020
M ONOSOLWMOWON ™ = HD OO AT ONAMONO IO AFOLOMO®O N DL A
ONHOMNOOO®NSIN ™ W10 CDOITNACTOODTNNOOMNAFTONNOMSFMAN A OO N EXPNO 11
e R S Y T S I e ! A A A H1TO000000O0MMAAAAA00O0O0O OO0 M PROCNO 1
N S S SISO NNNNNNNNNNN NN A A

F2 - Acquisition Parameters

Date_ 20200612
Time 23.20 h
INSTRUM spect

PROBHD 7108618_0860 (

——5.0771

NG\

PULPROG zg30
D 65536
| SOLVENT DMSO
O NS 64
DS 2
SWH 8012.820 Hz
N FIDRES 0.244532 Hz
H O a0 4.0894465 sec
RG 198.55
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
OCF3 DO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300026 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

T 1
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

8.0 7.5

o N|[o|Iw © (L - (=1l <2}
o QNN N~ [vlf=2] N O~ o
o o lIE=1K¢] © RO - AN|AN [+
= R = el N == “
- Of|N|AN N | - Al B ol [y}
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55 (in Dg-DMSO)

Current Data Parameters

r~ ©m M =~ M HdNO WOy NAME Junl2-2020
N o O n N <O T mM o n el [©)] [ee] EXPNO 12
— NN © ~ O HO ™~ O [es) o < ™ Ned
o O N N fe} H 00 MO ™~ O N ™ N (o)} o~ fe} PROCNO 1
. . . . . o e e e e e < © < — ~
O - A O o M+ OO . . : ‘ . F2 - Acquisition Parameters
A R e 5 3 5 ST
Time 9.41 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50
TD 65536
SOLVENT DMSO
NS 18000
o) N‘(/\ | 2 e :
2 /J\ SWH 24038.461 Hz
N O N FIDRES 0.733596 Hz
AQ 1.3631488 sec
H (@] RG 198.55
DW 20.800 usec
55 DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
OCF3 TDO 1
SFO1 100.6228298 MHz
NUCL 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 w
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768
SF 100.6128174 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I |
|
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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57 (in D¢-DMSO)

Current Data Parameters

NAME Augl4-2019
EXPNO 15
PROCNO 1

4.1725
4.1587
4.1443
4.1397
4.1262
4.1123
4.0809
4.0673
4.0584
4.0450
4.0346
4.0255
4.0120
3.1454
3.1104
3.0824
3.0475
2.2322
2.2172
2.2097
2.1954
2.1810
2.1736
2.1588
2.0505
2.0373
2.0240
2.0144
2.0012
1.9881
1.3401

TR

=

Date_ 20190814
Time 17.19
INSTRUM spect

PROBHD 7108618_0860 (

F2 - Acquisition Parameters

h

Hz
Hz
sec

usec
usec

sec
MHz
usec

usec
w

MHz

Hz

PULPROG zg30
D 65536
N SOLVENT DMSO
NS 64
on N g [yocn, Ds |
2 /J\ \ SWH 8012.820
N o) N’S FIDRES 0.244532
\ AQ 4.0894465
H o RG 176.55
DW 62.400
57 DE 6.50
TE 298.0
D1 1.00000000
TDO 1
SFO1 400.1324708
NUC1 1H
PO 4.53
Pl 13.60
PLW1 13.19999981
| F2 - Processing parameters
ST 65536
SF 400.1300026
WDW EM
SSB 0
1B 0.30
GB 0
PC 1.00
|
|
|
8 » .
T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

| O|N (22} < (0 AN of ™ [+¢]

[ =1 <] ™| M o ™| © (3]

MOl o AN (N (- <[ ©

elelel (@ el el ele e

(| N | | | = [y}
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57 (in D¢-DMSO)

Current Data Parameters

NAME Augl4-2019

b s : PN EXPNO 16

= o oo PROCNO 1

[¢9) ™ o [

. . . . F2 - Acquisition Parameters

2 N 5 9 Date_ 20190815
Time 4.49 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50
TD 65536
SOLVENT DMSO
NS 20000
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 198.55
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 13.19999981 w
PLW12 0.30142000 w
PLW13 0.15161000 w
F2 - Processing parameters
SI 32768
SF 100.6128176 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T
190 180 170 160 150 140 130 120

T T T 1
110 100 90 80 70 60 50 40 30 20 10 ppm
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64 (in D-DMSO)

Current Data Parameters

NONOT O ™ NCONITOE AT ANOOVODONEONOITANITNSMO N O O NAME Jun19-2020
A~ OV M O ® ™~ O OMNOFEOONMOAMASOWVONSOWMONNSNMNSIOLW MO O
DT OONAONO N—HOOEEOWMNMNOOOEEOITNANSONOITNNON O ®S DO EXPNO 13
[ e e i e B e 0] NANNAA A A A A A 10000~ LOWMHOMMmMMmMM A0 OO o« PROCNO 1
0 M~ [~~~ TSI OONONONNNNNNNNNNN NN A

F2 - Acquisition Parameters

N
Date_ 20200621
Time 6.22 h
INSTRUM spect

PROBHD 7108618_0860 (

PULPROG zg30
D 65536
SOLVENT DMSO
NS 64
DS 2
SWH 8012.820 Hz
O FIDRES 0.244532 Hz
N AQ 4.0894465 sec
RG 198.55
DW 62.400 usec
64 o DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
OCF TDO 1
3 SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300026 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

1.0000

T 1
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

9.5 9.0 8.5 8.0
N [<2] [%¢] O(N (3] | |® (5]
[40] o AN [ 11Tl 2] dD| |0 0
[T - oy o [=2] Qf | [}
it Qe < A=l |2 Qe <
o N N AN|v - | v [}
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o
N
Zz

B
JLZ
p

(o)
g

——168.0753

—147.3739

<
~—

o NI~ o
<Oy D
< NN O
O~ o
M o N~
M
Lo B B B |

OCF;

123.9123
121.5378
121.3740

a

—T—120.9849

X

118.8313
117.7032
116.2918

64 (in D-DMSO)

——81.1998
—— 75.3226

——70.5059

—26.9495

——21.5418

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

90

80

70

60

50

40

30

20

10

ppm

Current Data Parameters

NAME
EXPNO
PROCNO

Junl9-2020
14
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

D11

TDO
SFO1
NUCL

Pl

PLW1
SFO2
NUC2
CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

20200622

5.20

spect
7108618_0860 (
zgpg50

65536

DMSO

40000

4

24038.461
0.733596
1.3631488
198.55
20.800

6.50

298.0
0.63999999
0.03000000
1
100.6228298
13C

10.00
48.17399979
400.1316005
1H

waltzlé
90.00
13.19999981
0.30142000
0.15161000

h

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec

MHz

usec

W

W
W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

32768
100.6128177
EM

0

1.00

0
1.40

MHz

Hz

S52



——10.0739

——8.0840

65 (in D-DMSO)

<
~
o
—
<

4.1893
4.1827
4.1721
4.1659
4.1578
4.1518
4.1182
4.1058
4.0899
4.0772
4.0589
4.0463
2.2917
2.2857
2.2795
2.2732
2.2618
2.2559
2.2499
2.2440
2.1593
2.1448
2.1318
2.1230
2.1175
2.1049
2.0960
2.0899
2.0819

1.0000

7.0 6.5 6.0

©
=)

0.9839
2.0162
2.0233

5.5

5.0

1.0106

1.0071

1.0260
1.0182

1.0

T 1
0.5 ppm

Current Data Parameters

NAME
EXPNO
PROCNO

Janl2-2016
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO
SFO1
NUC1

Pl

PLWL

20160112
16.11 h
spect

7108618_0860 (
zg30

65536

DMSO

64

2

8012.820
0.122266
4.0894465
176.55
62.400
6.50

298.0 K
1.00000000
1

400.1324708

1H

13.60 usec
13.19999981 W

F2 - Processing parameters

ST
SF
WDW
SSB
LB
GB
PC

65536
400.1300026 MHz
EM
0.30 Hz

1.00
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65 (in D-DMSO)

119.4817
118.8654
117.7831
116.3270
——75.9260

X

Mwwmmmmmwmmm

— 64.9095

41.6465

22.2635

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80

40

20

Current Data Parameters

NAME Janl2-2016
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160112
Time 23.06 h
INSTRUM spect
PROBHD 7108618_0860 (
PULPROG zgpg50

TD 65536
SOLVENT DMSO

NS 12000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 198.55

DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 90.00 usec
PLW2 13.19999981 w
PLW12 0.30142000 w
PLW13 0.15161000 w
F2 - Processing parameters
SI 32768

SF 100.6128164 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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66 (in D-DMSO)

g o M~ oo N OITNITOVOVOOEATHOMITAN T 40O NNNON Current Data barameters
™ ™ RS R RN T L O HO LT NONO M~~~ <O NNM 0O NN OO~ NAME Aug07-2015-FMHSacsrc
o © ~ 0o NN AN~ OVOOMN AONDOVANDEOMOM®MOLTMAO O EXPNO 46
. o [T "o lNesNeN) MNOANN A A AAAAAAO O M AN NNNANANAAAAAAT T PROCNO 1
— s} ~ o IS ANNNNNNNNNNN NN A A F2 - Acquisition Parameters
Date_ 20150809
Time 14.36 h
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
N SOLVENT DMSO
(@] NS 64
DS 2
N/)\ /[< OCFS SWH 8389.262 Hz
(@) o FIDRES 0.256020 Hz
N a0 3.9059455 sec
H RG 228.1
66 DW 59.600 usec
DE 10.00 usec
TE 298.0 K
D1 2.00000000 sec
TDO 1
SFO1 400.1334011 MHz
NUC1 1H
Pl 11.00 usec
F2 - Processing parameters
SI 32768
SF 400.1300024 MHz
WDW EM
( SSB 0
LB 0.30 Hz
GB 0
PC 1.00

—
o
o
—
o
o
©
o
©
o
®
o
©
o
N
o
N
o
4
o
o
o
o
o
o
o
»
o
»
o
'
o
g
o
ad
o
n
o
—
o
—
o
o© ]
o
o
o
3 ]

o N~ Q| |© AN~ [l o
o N~ | [ I MO -
(=} [ee] o N [ d 12 M|~ g
e @ el 2lle el e
- o ANJ| [N ANJ| N bl B ol (2]
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66 (in D-DMSO)

[¢o) — N0 O W M O N WO N
— ™M 0 O ™~ <D — O — 0O (o)) o o~ o~
— ™ O N < Nt OO~ ) < — 0 Current Data Parameters
o O =N A~ MW~ mMm (o) — ~ oY NAME Aug07-2015-FMHSacsrcnmr
R R DO “ - 0@ 47
L SIS N ee) NN N A A A A o ~ Ne] o PROCNO 1
— — o [ee] 0 o~ ~N
F2 - Acquisition Parameters
Date_ 20150809
Time 19.48 h
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg50
TD 65536
N ') SOLVENT DMSO
J\ NS 9000
— DS 4
N o OJ( OCF3 SWH 26178.010 Hz
N FIDRES 0.798889 Hz
AQ 1.2517376 sec
H RG 11585.2
66 DW 19.100 usec
DE 10.00 usec
TE 298.0 K
D1 0.75000000 sec
dll 0.03000000 sec
DELTA 0.64999998 sec
TDO 1
SFO1 100.6248425 MHz
NUC1 13C
Pl 11.80 usec
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
F2 - Processing parameters
SI 32768
SF 100.6128169 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

RPN 1L A PRAPRIR PR wow o, AV ——

T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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——10.0309
——8.0851

TT—7.5522

__—7.5748

OCF,

T~17.2931

— 7.3141

68 (in Dg-DMSO)

4.3238
4.2237
4.2099
4.1955
4.1908
4.1776
4.1635
4.1527
4.1390
4.1299
4.1163
4.1063
4.0970
4.0834
2.3102
2.2951
2.2875

TR T

Current Data Parameters

TRE8LITEEes NAME Dec04-2020
SOWOWNOL M AO T EXPNO 11
NANNNAAAAA AT PROCNO 1
NANNNNNNNNNA F2 - Acquisition Parameters
Date_ 20201206
Time 9.35 h
INSTRUM spect
PROBHD 7108618_0860 (
! PULPROG zg30
D 65536
SOLVENT DMSO
NS 64
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 176.55
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300026 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

1.0000
0.9645

7.5 5.5
n <
- (¢}
(=2} (2}
@ (2
- N

4.

(3]

1.9827

2.0518

=

.0

3.5

3.0

T 1
0.5 ppm

25 2.0 15 1.0
< || © <
Ofl N s
(™ 0
el e
| - [y}
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N 0
O,N "
2 fN/J\;k OJ{N OCF4
68 H

wwwmmwmwmwmmwmmmw

——153.0099
_—147.0318

143.1809
143.1666
142.2170

<
-\\\_

TT—138.1483

L

123.9334
121.7486
121.3947
119.4988
118.8569

Z
N

68 (in Dg-DMSO)

117.7762
116.3183
——80.3958

——67.7138

VTRV IS IV

——26.5672

I —

—20.6946

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T T
110 100 90 80

70

60 50 40 30

20

T 1
10 ppm

Current Data Parameters

NAME Dec04-2020
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20201206
Time 16.30 h
INSTRUM spect
PROBHD 7Z108618_0860 (
PULPROG zgpg50

TD 65536
SOLVENT DMSO

NS 12000

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 198.55

DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 W
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768

SF 100.6128171 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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——10.0309

69 (in D¢-DMSO)

Current Data Parameters

o~ oM~ =N WO~ OENEONMMOILMONANHL IO WL IO NAME Dec04-2020

n T N O ST MNMMNMOAONOTMOANOOTIHTLOLOWETMHOAOLTMO AW I 00w A EXPNO 14

[¢o) S~ A0 NNOONDA~ OV MANAONDOMANNHNWD=NLWMWOWL TN O

o IO RTo NN NNNAAAAAAAAAOOMMOMNNNNNN A A — A PROCNO 1

[ee] o~~~ LTSI ANANNNNNNNNNNNNNNNAN A F2 - Acquisition Parameters
Date_ 20201206
Time 18.56 h
INSTRUM spect
PROBHD 2108618_0860 (
PULPROG zg30
D 65536
SOLVENT DMSO
NS 64
DS 2

OCF3 SWH 8012.820 Hz

FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 156.54
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300026 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

1.0000

T 1
1.0 0.5 ppm

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15
[o2] [l =] w|© Nl [2¢]
[Te) Q| [ AN [eodK=] (9]
N~ Q| [© AN [2e] K= -
o | [N AN |- [}
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——153.0092

—147.0313

iy L A L

143.1805
143.1661
142.2164

TT—138.1477

~
™~~~

OCF,

123.9329
121.7483
121.3940
119.4989
118.8559
117.7759
116.3165

_

X

MWMWWWMWW

69 (in Dg-DMSO)

——80.3949

—67.7122

— 26.5660

wmmmwhwmmmmmmmmw

r—

—20.6935

T T T T T
190 180 170 160 150

T
140

T
130

T
120

T
110

T
100 90 80

70 60 50 40 30

20

Current Data Parameters

NAME Dec04-2020
EXPNO 15
PROCNO 1

F2 - Acquisition Parameters
Date_ 20201207
Time 1.50 h
INSTRUM spect
PROBHD 7Z108618_0860 (
PULPROG zgpg50

TD 65536
SOLVENT DMSO

NS 12000

DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 198.55

DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C

Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 W
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768

SF 100.6128173 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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72 (in D¢-DMSO)

Current Data Parameters

LW~ OO WO ML O O ILONMONOVOS 000 NVOVITOOLEOVOANATFTNOANTNOOMNOHO MO NAME Dec04-2020

0 MO O N WO ™~ 0L~ WNWWOWOAONODOOONLTSON A HMONMSNWYWAHMOWOWS OLW O™~ © EXPNO 8

O ANANO™ DN O N COTNAADNOOONANAONT T HOTITNAOODNN OO O~ LN PROCNO 1
ADANOMMMMM™MN N NANNANANNAATAATAAAAOOOO0OONANNNANNAAAOOOOOMNAN

[ e e i e e LTI LFTNNNNNNNNNNNNN A A A A F2 - Acquisition Parameters

NNV s\ =—— TN/ e=—— .

PROBHD 7108618_0860 (

PULPROG zg30
D 65536
SOLVENT DMSO
O NS 64
DS 2
SWH 8012.820 Hz
(@) FIDRES 0.244532 Hz
N AQ 4.0894465 sec
H RG 156.54
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
OCF TDO 1
3 SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300026 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

©
=)
N
(2]
N
(=)
o
(3]
o
o
o
(]
o
o
»
(3]
»
=)
w
]
»
=)
g
(]
N
o
—
(]

T 1
1.0 0.5 ppm

7.1743
o

1.0000
0.1589
1.0089
0.1635
4.4287
0.2946
1.0585
1.0767
0.2844
3.1361
0.4951
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8.0807
8.0303
7.5501
7.5373
7.5088
7.3980

/
_—
VA

=

Iz

72 (in Dg-DMSO at 313K)

Current Data Parameters

N O o = [~ 0 MO0 LW WM L O O TOLTTNNO OO N T NAME Sep05-2019
[N NToNTe) OO WOWOWOITNM>MO WO MTOOMOS TN NM
o~ 0O OIT N ANV MO N O OT M AONHO™ OO AN ™~ EXPNO 2
M ™M™ N NANNNAAAAAAOO NANNNAAAAODOOMMA PROCNO 1
o~ A S S R T NANANNNNNNNNAN A A A F2 - Acquisition Parameters
Date_ 20190905
Time 10.59 h
INSTRUM spect
PROBHD 2108618_0860 (
PULPROG 2930
D 65536
SOLVENT DMSO
NS 64
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 198.55
DW 62.400 usec
DE 6.50 usec
TE 313.3 K
D1 1.00000000 sec
OCF TDO 1
3 SFO1 400.1324708 MHz
NUC1 1H
PO 4.53 usec
Pl 13.60 usec
PLW1 13.19999981 W
F2 - Processing parameters
ST 65536
SF 400.1300027 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

0.8472
0.2136
2.0920
1.6865
0.1076

T 1
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

6.0625
0.8969
0.9311
0.2743
2.6280
0.5247
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72 (in Dg-DMSO at 328K)

Current Data Parameters

N O OO O OO LM N>>N O O N © < NAME

N D MmO O OO << 0O N N © N o)

oY O O W OO~ O~ N0 NO O N o EXPNO

O~ TMmO NN NNNNNAAAAAO MmN A O ™ PROCNO

[ O o SIS RS S S B NN NN —
Date_
Time
INSTRUM
PROBHD
PULPROG
TD

Pd SOLVENT
oN— 0 i
2 N/J\O O/Z< PDRES

AQ
RG

DW
l7:2 DE
TE
D1
OCF3 sro1
NUC1
PO
Pl
PLW1

Iz

ST
SF
WDW
SSB
LB
GB
PC

T 1
1.0 0.5 ppm

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15
[=21K"] M| N 0N 51K ©
(=211 < ™M N |IN [+
[=211"s] 0| = ol < | N o
QxR el o AN -
O AN| ™= < (N (=10 (3]

Sep05-20

201909

11.

spe
7108618_0860
2g

655

19
3
1

05
13
ct

(
30
36

DMSO

8012.8
0.2445
4.08944
198.
62.4

6
328
1.000000

400.13247
4.

13.
13.199999

655

64

2
20
32
65
55
00
50
.0
00

1
08
1H
53
60
81

36

F2 - Acquisition Parameters

h

Hz
Hz
sec

usec
usec

sec
MHz
usec

usec
w

F2 - Processing parameters

400.1300028 MHz

EM
0

0.30 Hz
0

1.

00

S63



72 (in Dg-DMSO - variable temperature spectra overlaid)

T=328K

T=313K

T=298K
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72 (in D¢-DMSO)

< N N O O I~ 00N O O
~ ~ N~ COCWVWWOHOMWOWN o)) Ne) o) N o
o < o~ O S SO TN b ™ ~ ™~ '—*
o — - O ~ MmO ™ O~ N N3 o o~ ™ oy
. . P C e e e e e e < o) o ~ (e} Current Data Parameters
NS ~ N Oy WM~ O O © N N : N N NAME Dec04-2020
0 T S ™ NNNNNAAA o [ @ N N EXPNO 9
— — e o e © © < ~N ~N
PROCNO 1
‘ ‘ ‘ ‘ \\\V /// ‘ ‘ ‘ ‘ ‘ F2 - Acquisition Parameters
Date_ 20201206
Time 7.09 h
INSTRUM spect
PROBHD 72108618_0860 (
PULPROG zgpg50
74 N (0) D 65536
02N SOLVENT DMSO
— NS 12000
N O O DS 4
N SWH 24038.461 Hz
H FIDRES 0.733596 Hz
72 AQ 1.3631488 sec
RG 198.55
DW 20.800 usec
DE 6.50 usec
OCF TE 298.0 K
3 D1 0.63999999 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
Pl 10.00 usec
PLW1 48.17399979 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 13.19999981 W
PLW12 0.30142000 W
PLW13 0.15161000 W
F2 - Processing parameters
SI 32768
SF 100.6128171 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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