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General Experimental Details

All air-sensitive procedures were conducted under inert atmosphere in a nitrogen-filled dry
box or by standard Schlenk techniques. All reactions were performed under an atmosphere of
nitrogen unless otherwise stated. All glassware for moisture sensitive reactions was dried at 140
°C in an oven. THF and CH,Cl, were degassed by purging with argon for 45 minutes and dried
with a solvent purification system by passing through a one-meter column of activated alumina.
Flash column chromatography was performed on Fisher brand silica gel 60 (230-400 mesh) or
Silacycle Siala-P silica gel or on a Teledyne Isco CombiFlash Rf automated chromatography
system with RediSep Rf Gold normal-phase silica columns. Products of reactions were
visualized on TLC plates under UV light.

HRMS (ESI) analysis was performed at the lowa State University Chemical Instrumentation
Facility on an Agilent 6540 QTOF spectrometer. Optical rotations were measured on an Atago
AP-300 automatic polarimeter. HPLC analyses were carried out on a Water Alliance HPLC
system with an €2695 Separations Module and a 2489 (UV/Vis) dual wavelength detector. NMR
spectra were acquired on Varian MR-400 and Bruker Avance III 600 spectrometers at the lowa
State University Chemical Instrumentation Facility. '"H and “C NMR chemical shifts are
reported in ppm relative to residual CHCI; in CDCl; (7.26 ppm for 'H and 77.23 ppm for °C).
F NMR shifts are reported in ppm relative to trifluoroacetic acid as an external standard
(F3CCO,H = -76.55 ppm).
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Materials

Benzaldehyde, 4-chlorobenzaldehyde, 4-methylbenzaldehyde, 4-methoxybenzaldehyde, 3-
methoxybenzaldehyde, 2-methoxybenzaldehyde, and 2-chlorobenzaldehyde were purchased
from Sigma-Aldrich and used without further purification. 4-Trifluoromethylbenzaldehyde, 4-
bromobenzaldehyde, 3-bromobenzaldehyde, and 2-fluorobenzaldehyde were purchased from
Oakwood Chemical Company and used without further purification. pL-Alanine was purchased
from AK Scientific and used without further purification. pr-alanine methyl ester hydrochloride
was prepared by bubbling HCl gas through a methanolic solution of pr-alanine followed by
removal of the volatiles under reduced pressure to furnish the amine hydrochloride. pr-Alanine
isopropyl ester hydrochloride was prepared by bubbling HCI gas through a solution of pr-alanine
in isopropanol followed by removal of the volatiles under reduced pressure to furnish the
required amine hydrochloride. Tosyl chloride and indole were purchased from Sigma-Aldrich
and used without further purification. 5-bromoindole was purchased from Frontier Scientific and
used without further purification. 5-Bromo-N-tosylindole was prepared according to a literature
procedure.! 3-Nitro-N-tosylindole 1a was prepared according to a literature procedure.”

Cu(OTY),, rac-BINAP, (R)-BINAP (2,2’-bis(diphenylphosphino)-1,1’-binaphthalene), (R)-
segphos ((R)-(+)-5,5"-Bis(diphenylphosphino)-4,4" -bi-1,3-benzodioxole), and (R)-difluorphos
((R)-(-)-5,5’-Bis(diphenylphosphino)-2,2,2" 2 -tetrafluoro-4,4"-bi-1,3-benzodioxole) were
purchased from Strem Chemicals and used without further purification.

Synthesis of 5-Bromo-3-nitro-N-tosylindole 1b*

NO,
é
N -78 = 0°C N
Ts Ts

1b

5-Bromo-N-tosylindole (2.30 g, 6.57 mmol, 1.00 equiv) was added to a round bottom flask and
suspended in 32 ml of acetic anhydride. A solution of 1.3 mL of 70% nitric acid and 13 mL of
acetic anhydride was added dropwise over 30 minutes to the suspension of 5-bromo-3-
nitroindole at -78 °C. The solution was warmed to 0 °C and maintained at this temperature for 4
h. The reaction was quenched with water and extracted with dichloromethane (3x). The
combined organic layer was washed with brine. The organic layer was dried over MgSOQOs,
filtered, and concentrated under reduced pressure to yield crude 5-bromo-3-nitro-N-tosylindole
1b. Crude 1b was recrystallized from 1:1 hexane:dichloromethane to yield 5-bromo-3-nitro-N-
tosylindole 1b (1.35 g, 3.41 mmol, 52%). '"H NMR (CDCl;, 600 MHz) § 2.41 (s, 3H), 7.34 (d, J
= 8.0 Hz, 2H), 7.57 (dd, J = 9.0, 1.4 Hz, 1H), 7.83-7.90 (m, 3H), 8.40 (d, J = 1.4 Hz, 1H), 8.54

1) Race, N. J.; Bower, J. F. Org. Lett. 2013, 15, 4616.

2) Biolatto, B.; Kneeteman, M.; Mancini, P. Tetrahedron Lett. 1999, 40, 3343.

3) a) Awata, A.; Arai, T. Angew. Chem. Int. Ed. 2014, 53, 10462. b) Zhao, J.-Q.; Zhou, M.-Q.;
Wu, Z.-J.; Wang, Z.-H.; Yue, D.-F.; Xu, X.-Y.; Zhang, X.-M.; Yuan, W.-C. Org. Lett. 2015,
17,2238. ¢) Zhao, J.-Q.; Wu, Z.-].; Zhou, M.-Q.; Xu, X.-Y.; Zhang, X.-M.; Yuan, W.-C. Org.
Lett. 2015, 17, 5020.
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(s, 1H) *C NMR (CDCls, 151 MHz) § 22.0, 115.3, 120.1, 123.5, 124.2, 127.66, 127.67, 128.8,
130.2, 130.9, 132.5, 133.8, 147.3.

General Procedure for Synthesis of Imino Esters rac-2a-1

rac-2a: R' =H, R2=Me
rac-2b: R' = 4-CF3, R2 = Me

R20. _O rac-2c: R! = 4-Cl, R2 = Me
0) o Na,COg rac-2d: R! = 4-Br, R2 = Me
MgSO rac-2e: R' = 4-Me, R2 = Me
goUy N
il H T OR2 MecOH.rt rac-2f: R' = 4-MeO, R2 = Me
" NH, - HCI N H rac-2g: R! = 3-MeO, R2 = Me
Rl P rac-2h: R! = 3-Br, R2 = Me

rac-2i: R = 2-MeO, R2 = Me
rac-2j: R' = 2-F, R2 = Me
rac-2k: R' = 2-Cl, R2 = Me
rac-2l: R' =H, R? = j-Pr

To a suspension of pr-alanine methyl ester hydrochloride or pr-alanine isopropyl ester
hydrochloride (1.2 equiv), sodium carbonate (1.5 equiv), and a small amount of magnesium
sulfate in methanol (0.36 M solution with respect to the amine hydrochloride) was added the
appropriate aldehyde (1 equiv). The reaction mixture was stirred for 12 h at room temperature.
The reaction mixture was then filtered through celite into a separatory funnel. The mixture was
extracted into diethyl ether. The ether layer was washed with water (2x) and brine (2x). The
organic layer was dried over magnesium sulfate, filtered, and concentrated under reduced
pressure to afford imino esters rac-2a-21, which were used without further purification. NMR
spectra match reported NMR data for known imino esters 2a,% 2b,° 2¢,* 24, 2¢,” 2f 2i,° 2j,5
2k, and 21.7®

| Methyl (E)-2-((3-methoxybenzylidene)amino)propanoate (rac-2g): Prepared

050 according to the general procedure from DL-alanine methyl ester hydrochloride

I (1.00 g, 7.17 mmol) and 3-methoxybenzaldehyde (0.72 mL, 5.9 mmol) to yield

N| rac-2g as a yellow oil in 87% yield (1.13 g, 5.12 mmol). '"H NMR (CDCl;, 600

A MHz) § 1.52 (d, J = 6.8 Hz, 3H), 3.72 (s, 3H), 3.81 (s, 3H), 4.14 (q, J = 6.8 Hz,

| P 1H), 6.97 (d, J = 7.8 Hz, 1H), 7.24-7.33 (m, 2H), 7.37 (s, 1H), 8.26 (s, |H) *C

rac2g NMR (CDCl3, 151 MHz) 6 19.4, 52.1, 55.3, 67.9, 111.9, 117.9, 121.8, 129.5,

OMe 137.2, 159.9, 162.9, 172.9. HRMS (ESI) calcd. for C;;H;(NO;" [M+H]
222.1125, found 222.1130.

4) Wang, C.; Liang, G.; Xue, Zhi.; Gao, F. J. Am. Chem. Soc. 2008, 130, 17250.

5) Potowski, M.; Schurmann, M.; Preut, H.; Antonchick, A. P.; Waldmann, H. Nat. Chem. Biol.
2012, 8, 428.

6) Kudryavtsev, K. V.; Shulga, D. A.; Chupakhin, V. L.; Churakov, A. V.; Datsuk, N. G.;
Zabolotnev, D. V.; Zefirova, N. S. Russ. Chem. Bull., Int. Ed. 2014, 60, 685.

7) Achard, T.; Belokon, Y. N.; Fuentes, J. A.; North, M.; Parsons, T. Tetrahedron 2004, 60,
5919.

8) Casas, J.; Grigg, R.; Najera, C.; Sansano, J. M. Eur. J. Org. Chem. 2001, 10, 1971.
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|  Methyl (E)-2-((3-bromobenzylidene)amino)propanoate (rac-2h): Prepared

O © according to the general procedure from pr-alanine methyl ester hydrochloride
I (1.00 g, 7.17 mmol) and 3-bromobenzaldehyde (0.70 mL, 6.0 mmol) to yield

N| rac-2h as a yellow oil in 91% yield (1.46 g, 5.40 mmol). '"H NMR (CDCls, 600

X MHz) & 1.56 (d, J = 6.8 Hz, 3H), 3.78 (s, 3H), 4.20 (q, J = 6.8 Hz, 1H), 7.31

| (dd, J=17.6,7.2 Hz, 1H), 7.58 (d, J= 7.6 Hz, 1H), 7.67 (d, J= 7.2 Hz, 1H), 8.00

(s, 1H), 8.28 (s, IH). C NMR (CDCl; 151 MHz) § 19.6, 52.5, 68.0, 123.1,

Br rac-2h  127.5, 130.3, 131.1, 134.2, 137.8, 161.6, 172.9. HRMS (ESI) calcd. for
C1 Hi3BrNO," [M+H]" 270.0124, found 270.0126.

General Procedure for Synthesis of Racemic Pyrroloindolines exo’-3a-m

AN
R30_ _O @RZ
NO, :/[ (rac}BINAP L1 (10 mol %) ~
N

]
R N . Cu(OTf), (10 mol %) ON
N I DBU (20 mol %) NH
X H -
N r2- THF, rt, 14-18 h NV CoR?
= H =

Ts

1a:R'=H rac-2a: R2=H, R3 = Me exo'-3a: R'=H, RZ2=H, R3=Me

1b: R' =Br rac-2b: R2 = 4-CF3, R3 = Me exo'-3b: R' =H, R2= 4-CF3 R%=Me
rac-2c: R2 = 4-Cl,R3 = Me exo'-3c: R' =H, R2=4-CI,R3 = Me
rac-2d: R2 = 4-Br, R3 = Me ex0'-3d: R' = H, R2 = 4-Br, R3 = Me
rac-2e: R2 = 4-Me, R3 = Me exo’-3e: R' = H, R2 = 4-Me, R3 = Me
rac-2f: R2 = 4-MeO, R3 = Me exo'-3f R' = H, RZ2 = 4-MeO, R3 = Me
rac-2g: R? = 3-MeO, R® = Me exo'-3g: R' =H, R2 = 3-MeO, R3 = Me
rac-2h: R2 = 3-Br, R3 = Me exo’-3h: R' =H, R2=3-Br,R3 = Me
rac-2i: RZ = 2-OMe, R3 = Me exo’-3i: R' =H, R2 = 2-OMe, R3 = Me
rac-2j: R2 = 2-F,R3 = Me exo'-3j: R'=H, R2=2-F R3=Me
rac-2k: RZ = 2-Cl, R3 = Me exo’-3k: R' =H, R2=2-Cl, R®=Me
rac-2l: R2=H, R3 = [-Pr exo’-3l: R'=H, R2=H, R3 = j-Pr

exo’-3m: R' =Br, R2=H, R3=Me

In a nitrogen-filled dry-box, Cu(OTf), (7.2 mg, 0.020 mmol, 0.10 equiv), (rac)-BINAP (12.5
mg, 0.0200 mmol, 0.100 equiv), and the appropriate indole 1a or 1b (0.200 mmol, 1.00 equiv)
were added to a 1-dram vial. In a second 1-dram vial, a 0.48 M solution of the appropriate imino
ester rac-2a-21 in THF was prepared. Both vials were sealed with a PTFE/silicone-lined septum
cap and removed from the dry-box. The mixture of Cu(OTf),, (rac)-BINAP, and the indole was
suspended in THF (0.5 mL) and allowed to stir for 1 h at room temperature. DBU (40 uL of a 1
M solution in THF, 0.040 mmol, 0.20 equiv) and the appropriate imino ester (0.50 mL of a
0.48M solution in THF, 0.24 mmol, 1.2 equiv) were then added to the vial containing the
mixture of Lewis acid and dipolarophile. The reaction mixture was allowed to stir overnight at
room temperature and was monitored by TLC. Once the reaction was judged to be complete, the
reaction mixture was filtered through a pad of silica (eluting with EtOAc). The crude reaction
mixture was then concentrated under reduced pressure. CDCIl; (2 ml) was added to dissolve the
crude reaction mixture, and the diastereomeric ratio was determined by "H NMR spectroscopy
using dibromomethane as the internal standard. The crude reaction mixture was purified by flash
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column silica gel chromatography (hexanes:EtOAc) to yield racemic pyrroloindolines exo -3a-
m.

General Procedure for Catalytic, Enantioselective Synthesis of Pyrroloindolines exo -3a-m

X
R30.__O GRZ
NO, :‘/[ (R)-Difluorphos L3 (10 mol %) R =
N

1 =
R N . Cu(OTf), (10 mol %) O,N °
N I DBU (20 mol %) NH
AN -
N R H THF, rt, 14-18 h NV NCO,R?
= H =

Ts

1a:R'=H rac-2a: R2=H, R3 = Me exo'-3a: R'=H, RZ2=H, R3=Me

1b: R' =Br rac-2b: R2 = 4-CF3, R3 = Me exo'’-3b: R' =H, R2 = 4-CF3 R3=Me
rac-2c: R2 = 4-CI,R3 = Me exo'-3c: R =H, R2=4-CI,R3 = Me
rac-2d: R2 = 4-Br, R3 = Me ex0'’-3d: R' = H, R2 = 4-Br, R3 = Me
rac-2e: R2 = 4-Me, R3 = Me exo'-3e: R =H, R2=4-Me, R3 = Me
rac-2f: R2 = 4-MeO, R3 = Me exo'-3f R = H, R2 = 4-MeO, R3 = Me
rac-2g: R2 = 3-MeO, R3 = Me exo'-3g: R' =H, R2 = 3-MeO, R3 = Me
rac-2h;: R2 = 3-Br, R3 = Me ex0'-3h: R' =H, R2 = 3-Br, R3 = Me
rac-2i: R?2 = 2-OMe, R3 = Me exo0'-3i: R = H, R2 = 2-OMe, R3 = Me
rac-2j: R2 = 2-F, R3 = Me exo'-3j; R" =H, R2=2-F, R3= Me
rac-2k: R2 = 2-C|, R3 = Me exo'-3k: R =H, R2=2-CI,R3 = Me
rac-2l: R2=H, R3 = j-Pr exo'-3l:R'"=H,R2=H, R3=|-Pr

exo'-3m: R' =Br, R2=H, R3 = Me

In a nitrogen-filled dry-box, Cu(OTf), (7.2 mg, 0.020 mmol, 0.10 equiv), R-difluorphos
(15.3 mg, 0.0200 mmol, 0.100 equiv), and the appropriate indole 1a or 1b (0.200 mmol, 1.00
equiv) were added to a 1-dram vial. In a second I-dram vial, a 0.48 M solution of the
appropriate imino ester rac-2a-21 in THF was prepared. Both vials were sealed with a
PTFE/silicone-lined septum cap and removed from the dry-box. The mixture of Cu(OTf),, R-
difluorphos, and the indole was suspended in THF (0.5 mL) and allowed to stir for 1 h at room
temperature. DBU (40 uL of a 1 M solution in THF, 0.040 mmol, 0.20 equiv) and the
appropriate imino ester (0.50 mL of a 0.48M solution in THF, 0.24 mmol, 1.2 equiv) were then
added to the vial containing the mixture of Lewis acid and dipolarophile. The reaction mixture
was allowed to stir overnight at room temperature and was monitored by TLC. Once the
reaction was judged to be complete, the reaction mixture was filtered through a pad of silica
(eluting with EtOAc). The crude reaction mixture was then concentrated under reduced
pressure. CDCIl; (2 ml) was added to dissolve the crude reaction mixture, and the diastereomeric
ratio was determined by 'H NMR spectroscopy using dibromomethane as the internal standard.
The crude reaction mixture was purified by flash column silica gel chromatography
(hexanes:EtOAc) to yield pyrroloindolines exo -3a-m.
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Methyl (1S,3R,3a5,8bS)-3-methyl-8b-nitro-1-phenyl-4-tosyl

© 1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate  (exo’-
3a): Prepared according to the general procedure from la (63.2 mg,

ON : 0.200 mmol) and 2a (45.9 mg, 0.240 mmol) to yield a 93:3:4 mixture of
QJQZH exo “exo:endo diastereomers. The mixture was purified by flash
N ~CO,Me column chromatography (90:10 hexanes:EtOAc) to yield exo-3a (76.0

Ts H = mg, 0.150 mmol, 75%) as a white foam with >95:5 diastereomeric ratio.
x0'-3a The enantiomeric excess was determined by HPLC analysis (254 nm, 25

°C) tr 5.9 min (major); tg 11.5 min (minor) [Chiracel AD-H (0.46 cm x
25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 89% ee.
[a]p>* = -55.8° (¢ 0.50, CHCl;)."H NMR (CDCls, 600 MHz) & 1.73 (s, 3H), 2.31 (s, 3H), 2.45-
2.91 (brs, 1H), 3.96 (s, 3H), 4.76 (s, 1H), 5.82 (dd, J= 7.8, 0.8 Hz, 1H), 5.88 (s, 1H), 6.72 (ddd,
J=84,78,0.8 Hz, 1H), 7.01 (d, J= 7.2 Hz, 2H), 7.10 (d, J = 8.1 Hz, 2H), 7.22 (appt, J = 7.6
Hz, 2H), 7.29-7.38 (m, 2H), 7.45 (d, J = 8.1 Hz, 2H) , 7.77 (d, J = 8.4 Hz, lH) “C NMR
(CDCls, 151 MHz) & 21.8, 22.2, 53.6, 69.0, 69.1, 74.5, 101.5, 117.0, 124.1, 124.4, 127.7, 1282,
128.7, 129.0, 129.3, 129.88, 131.6, 132.8, 135.2, 144.7, 145.1, 175.8. HRMS (ESI) calcd. for
CrsHo6N306S+ [M+H]+ 508.1537, found 508.1538.

CFs Methyl (1S,3R,3a5,8bS)-3-methyl-8b-nitro-4-tosyl-1-(4-
(trifluoromethyl)phenyl)-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-
blindole-3-carboxylate (exo’-3b): Prepared according to the general
procedure from la (63.2 mg, 0.200 mmol) and 2b (62.2 mg, 0.240
O.,N mmol) to yield a >98:1:1 mixture of exo “exo:endo diastereomers. The
NH mixture was purified by flash column chromatography (100:0 to 80:20
~co.Me hexanes:EtOAc) to yield exo-3b (96.0 mg, 0.167 mmol, 83%) as a
N : 2vie . . . . . . .

L0 white foam.W1th >05:5 dlastereomerlc ratio. The enantlom§rlc excess
ox0'-3b was determined by HPLC analysis (254 nm, 25 °C) tg 6.3 min (major);
tr 34.1 min (minor) [Chiracel AD-H (0.46 cm x 25 cm)(from Daicel
Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 81% ee. [a]p>> = -69.3° (¢ 0.55,
CHCLs)."H NMR (CDCl;, 600 MHz) & 1.75 (s, 1H), 2.31 (s, 3H), 2.48-2.94 (br s, 1H), 3.96 (s,
3H), 4.81 (s, 1H), 5.82 (d, J = 8.0 Hz, 1H), 5.89 (s, 1H), 6.73 (dd, 8.2, 7.6 Hz, 1H), 7.11 (d, J =
7.6 Hz, 2H), 7.17 (d, J = 6.6 Hz, 2H), 7.36 (dd, J = 8.0, 7.6 Hz, 1H), 7.43-7.54 (m, 4H), 7.79 (d,
J = 8.2 Hz, 1H). ®C NMR "C NMR (CDCls, 151 MHz) & 21.7, 22.0, 53.6, 68.2, 68.9, 74.2,
101.2, 117.0, 124.06 (q, J = 272.3 Hz), 124.07, 124.1, 124.9 (q, J = 3.7 Hz), 127.8, 128.1, 129.4,
129.8, 131.4 (q, J = 32.5 Hz), 131.9, 132.6, 139.5, 144.7, 145.2, 175.5. ’F NMR (CDCl;, 565

MHz) & -63.27. HRMS (ESI) calcd. for C27H25F3N304S+ [M+H]+ 576.1411, found 576.1415.

Cl Methyl (1S,3R,3aS,8bS)-1-(4-chlorophenyl)-3-methyl-8b-nitro-4-
tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

(exo’-3c¢): Prepared according to the general procedure from 1a (63.2

2 mg, 0.200 mmol) and 2¢ (54.2 mg, 0.240 mmol) to yield a 78:5:17

ON mixture of exo “exo:endo diastereomers. The mixture was purified by

QJQEH flash column chromatography (100:0 to 80:20 hexanes:EtOAc) to yield

N :"COMe  exo-3c (76.0 mg, 0.140 mmol, 70%) as a white foam with >95:5

Ts diastereomeric ratio. The enantiomeric excess was determined by HPLC
exo’'-3¢c
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analysis (254 nm, 25 °C) tg 7.1 min (major); tg 25.8 min (minor) [Chiracel AD-H (0.46 cm x 25
cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 88% ee. [a]p> =
-39.5° (¢ 0.51, CHCI3). "H NMR (CDCls, 400 MHz) § 1.72 (s, 3H), 2.30 (s, 3H), 2.62-2.73 (br s,
1H), 3.95 (s, 3H), 4.71 (d, J = 3.5 Hz, 1H) 5.87 (d, J = 1.2 Hz, 1H), 591 (dd, J = 7.6, 0.8 Hz,
1H), 6.77 (dd, J= 8.0, 7.6 Hz, 1H), 6.96 (d, J = 8.0 Hz, 2H), 7.10 (d, /= 8.2 Hz, 2H) 7.20 (d, J =
8.0 Hz, 2H), 7.36 (dd, J = 8.0, 7.6 Hz, 1H), 7.46 (d, J = 8.2 Hz, 2H), 7.78 (d, J = 8.0 Hz, 1H) “C
NMR (CDCIs, 101 MHz) 6 21.8, 22.1, 53.6, 68.2, 68.9, 74.2, 101.2, 117.0, 124.2, 127.8, 128.3,
128.5, 129.9 (2C), 130.2, 131.8, 132.7, 133.8, 135.1, 144.7, 145.2, 175.7. HRMS (ESI) calcd.
for Cp6HasCIN3O6S+ [M+H]+ 542.1147, found 542.1152.

Br Methyl  (15,3R,3aS$,8bS)-1-(4-bromophenyl)-3-methyl-8b-nitro-4-

tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

(exo’-3d): Prepared according to the general procedure from la (63.2

Y mg, 0.200 mmol) and 2d (64.8 mg, 0.240 mmol) to yield a 95:4:1

ON NH mixture of exo “exo:endo diastereomers. The mixture was purified by
% flash column chromatography (100:0 to 80:20 hexanes:EtOAc) to yield
N"Y :"COMe  exo-3d (92.0 mg, 0.157 mmol, 78%) as a white foam with >95:5

Ts diastereomeric ratio. The enantiomeric excess was determined by
exo'-3d HPLC analysis (254 nm, 25 °C) tg 7.7 min (major); tg 31.4 min (minor)

[Chiracel AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.)
hexane/i-PrOH, 80:20, 1.0 mL/min] to be 90% ee. [o]p> = -252.1° (¢ 0.48, CHCL). '"H NMR
((CDs),CO, 400 MHz) & 1.70 (s, 3H), 2.32 (s, 3H), 3.47-3.57 (br s, 1H), 3.89 (s, 3H), 4.86 (d, J =
3.6 Hz, 1H), 5.89-6.01 (m, 2H), 6.83 (ddd, J = 8.2, 7.4, 0.7 Hz, 1H), 7.02 (d, J = 7.8 Hz, 2H),
7.25 (d, J = 8.0 Hz, 2H), 7.40-7.49 (m, 3H), 7.54 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.2 Hz, 1H)
BC NMR ((CDs),CO, 101 MHz) § 21.4, 21.9, 53.4, 68.6, 69.2, 75.2, 102.0, 117.2, 123.2, 124.7,
125.4, 128.6, 128.8, 130.6, 131.6, 131.7, 132.6, 133.8, 136.1, 145.5, 146.0, 175.5. HRMS (ESI)
caled. for CagHasBrN3OS+ [M+H]+ 586.0642, found 586.0643.

Br Methyl (1R,3R,3aS$,8bS)-1-(4-bromophenyl)-3-methyl-8b-nitro-4-
tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

@ (ex0-3d): An analytical sample of exo-3d was isolated from the reaction

z of 1a and 2d. The relative stereochemistry was assigned by NOE

ON pH analysis. "H NMR ((CD;),CO, 400 MHz) 8 1.87 (s, 3H), 2.29 (s, 3H),
NH 3.32 (d, J = 12.0 Hz, 1H), 3.87 (s, 3H), 5.23 (d, J = 12.0 Hz, 1H), 5.39
N v "COMe

(s, 1H), 5.96 (dd, J = 7.9, 0.6 Hz, 1H), 6.93 (dd, J = 8.0, 7.6 Hz, 1H),

N 6.97 (d, J = 8.4 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz,
2H), 7.47 (dd, J= 7.9, 7.6 Hz, 1H), 7.56 (d, J = 8.4 Hz, 2H), 7.62 (d, J =
exo-3d 8.0 Hz, 1H). HRMS (ESI) caled. for CyeHosBrN;OgS+ [M+H]+

586.0642, found 586.0655.
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Methyl (18,3R,3a5,8bS)-3-methyl-8b-nitro-1-(p-tolyl)-4-tosyl-
1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate  (exo’-
3e): Prepared according to the general procedure from la (63.2 mg,

ON : 0.200 mmol) and 2e (49.3 mg, 0.240 mmol) to yield a 90:7:3 mixture of

NH exo “exo:endo diastereomers. The mixture was purified by flash column
QJQL chromatography (100:0 to 80:20 hexanes:EtOAc) to yield exo -3e (79.0
N Yo COMe mg, 0.151 mmol, 76%) as a white foam with >95:5 diastereomeric ratio.

Ts The enantiomeric excess was determined by HPLC analysis (254 nm, 25
exo'-3e °C) tr 6.6 min (major); tr 22.4 min (minor) [Chiracel AD-H (0.46 cm x

25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 91% ee.
[a]p® = -312.5° (¢ 0.51, CHCL3). '"H NMR (CDCl;, 400 MHz) & 1.72 (s, 3H), 2.30 (s, 3H), 2.33
(s, 3H), 2.55-2.78 (br s, 1H), 3.95 (s, 3H), 4.72 (s, 1H), 5.83-5.94 (m, 2H), 6.75 (dd, J = 8.2, 7.8
Hz, 1H), 6.88 (d, J= 7.6 Hz, 2H), 7.03 (d, J= 7.6 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 7.34 (appt, J
= 7.8 Hz, 1H), 7.45 (d, J= 8.0 Hz, 2H), 7.77 (d, J = 8.2 Hz, 1H) *C NMR (CDCl;, 101 MHz) &
21.4,21.8,22.2, 53.6, 68.9, 69.0, 74.4, 101.4, 116.9, 124.1, 124.4, 127.7, 128.5, 128.8, 129.1,
129.9, 131.6, 132.0, 132.8, 139.1, 144.6, 145.1, 175.9. HRMS (ESI) calcd. for C27H,sN304S+
[M+H]+ 522.1693, found 522.1695.

~0 Methyl (15,3R,3aS,8bS)-1-(4-methoxyphenyl)-3-methyl-8b-nitro-4-
N tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate
| (exo’-3f): Prepared according to the general procedure from la (64.4
Z mg, 0.204 mmol) and 2f (53.1 mg, 0.240 mmol) to yield a 95:4:1
ON - - mixture of exo’exo:endo diastereomers. The mixture was purified by
wH flash column chromatography (100:0 to 70:30 hexanes:EtOAc) to yield
N ~~CO,Me exo-3f (78.0 mg, 0.145 mmol, 71%) as a white foam with >95:5
L H = diastereomeric ratio. The enantiomeric excess was determined by
Ts )

HPLC analysis (254 nm, 25 °C) tg 9.2 min (major); tg 37.6 min (minor)
[Chiracel AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.)
hexane/i-PrOH, 80:20, 1.0 mL/min] to be 96% ee. [o]p> = -141.2° (¢ 0.51, CHCL). '"H NMR
(CDCls, 400 MHz) o 1.72 (s, 3H), 2.30 (s, 3H), 2.59-2.73 (bs, 1H), 3.79 (s, 3H), 3.95 (s, 3H),
4.69 (s, 1H), 5.88 (s, 1H), 5.93 (d, J = 7.8 Hz, 1H), 6.69-6.82 (m, 3H), 6.91 (d, J = 8.0 Hz, 2H),
7.10 (d, J = 8.0 Hz, 2H), 7.35 (t, /= 7.8 Hz, 1H), 7.45 (d, J = 8.0 Hz, 2H), 7.77 (d, J = 8.0 Hz,
1H) “C NMR (CDCl;, 101 MHz) & 21.8, 22.2, 53.6, 55.5, 68.79, 68.84, 74.3, 101.4, 113.4,
116.9, 124.1, 124.4, 127.1, 127.7, 129.1, 129.86, 129.90, 131.6, 132.7, 144.6, 145.1, 160.3, 175.9
HRMS (ESI) calcd. for C27H2sN307S+ [M+H]+ 538.1642, found 538.1642.

exo'-3f

tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

©/O\ Methyl (15,3R,3a5,8bS)-1-(3-methoxyphenyl)-3-methyl-8b-nitro-4-
< (exo’-3g): Prepared according to the general procedure from la (63.2

ON, mg, 0.200 mmol) and 2g (53.1 mg, 0.240 mmol) to yield a 89:8:3
wH mixture of exo “exo:endo diastereomers. The mixture was purified by
N} :"COMe  flash column chromatography (100:0 to 70:30 hexanes:EtOAc) to yield

Ts exo-3g (77.0 mg, 0.143 mmol, 72%) as a white foam with >95:5
exo'-3g diastereomeric ratio. The enantiomeric excess was determined by

HPLC analysis (254 nm, 25 °C) tg 7.7 min (major); tg 12.7 min (minor)
[Chiracel AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0
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mL/min] to be 89% ee. [a]p> = -69.1° (¢ 0.55, CHCL;). "H NMR (CDCl;, 600 MHz) & 1.73 (s,
3H), 2.30 (s, 3H), 2.41-2.93 (bs, 1H), 3.63 (s, 3H), 3.96 (s, 3H), 4.76 (s, 1H), 5.86 (s, 1H), 5.91
(d, J= 7.6 Hz, 1H), 6.51 (s, 1H), 6.62 (d, J = 6.4 Hz, 1H), 6.75 (dd, J = 8.2, 7.8 Hz, 1H), 6.86
(dd, J=8.2,2.2 Hz, 1H), 7.10 (d, J = 8.2 Hz, 2H), 7.14 (dd, J = 8.2, 6.4 Hz, 1H), 7.34 (ddd, J =
7.8, 7.6, 0.8 Hz, 1H), 7.44 (d, J = 8.2 Hz, 2H), 7.77 (d, J= 8.2 Hz, 1H) “C NMR (CDCl;, 151
MHz) & 21.7, 22.1, 53.5, 55.4, 68.92, 68.99, 74.5, 101.4, 113.5, 115.5, 116.9, 120.96, 120.99,
124.0, 124.3, 127.7, 129.0, 129.2, 129.8, 131.6, 132.7, 144.6, 145.1, 159.4, 175.8. HRMS (ESI)
calcd. for C7HsN30O5S+ [M+H]+ 538.1642, found 538.1646.

tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

©/ Br Methyl  (15,3R,3aS$,8bS)-1-(3-bromophenyl)-3-methyl-8b-nitro-4-
(exo’-3h): Prepared according to the general procedure from la (63.2

OaN, mg, 0.200 mmol) and 2h (64.8 mg, 0.240 mmol) to yield a 69:8:23
wH mixture of exo “exo:endo diastereomers. The mixture was purified by
N :YCO,Me  flash column chromatography (100:0 to 80:20 hexanes:EtOAc) to yield

L H exo’3h (47.0 mg, 0.080 mmol, 40%) as a white foam with >95:5
exo'-3h diastereomeric ratio. The enantiomeric excess was determined by

HPLC analysis (254 nm, 25 °C) tg 7.6 min (major); tg 12.3 min (minor)
[Chiracel AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0
mL/min] to be 80% ee. [o]p>* = -846.2° (¢ 0.56, CHCL3). "H NMR (CDCls, 400 MHz) & 1.73 (s,
3H), 2.31 (s, 3H), 2.64-2.74 (br s, 1H), 3.95 (s, 3H), 4.72(s, 1H), 5.82-5.92 (m, 2H), 6.79 (dd, J =
8.0, 7.6 Hz, 1H), 6.98 (d, J = 6.6 Hz, 1H), 7.06-7.17 (m, 4H), 7.37 (dd, J = 8.0, 7.6 Hz, 1H),
7.42-7.50 (m, 3H), 7.79 (d, J = 8.0 Hz, 1H) “C NMR (CDCl;, 101 MHz) & 21.8, 22.1, 53.7,
68.2, 69.0, 74.2, 101.3, 117.1, 122.3, 124.10, 124.11, 127.6, 127.8, 128.5, 129.7, 129.9, 131.85,
131.91, 132.4, 132.6, 137.7, 144.7, 1452, 175.6. HRMS (ESI) calcd. for CyeHasBrN;O4S+
[M+H]+ 586.0642, found 586.0646.

AN Methyl (15,3R,3a5,8bS)-1-(2-methoxyphenyl)-3-methyl-8b-nitro-4-

P tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-blindole-3-

ON : o carboxylate(exo "-3i): Prepared according to the general procedure from

NH la (63.2 mg, 0.200 mmol) and 2i (53.1 mg, 0.240 mmol) to yield a

QJQL 74:7:19 mixture of exo’exo:endo diasterecomers. The mixture was

N7}, :7COMe  ,irified by flash column chromatography (100:0 to 80:20

Ts 2 hexanes:EtOAc) to yield exo -3i (42.0 mg, 0.078 mmol, 39%) as a white
ex0'-3i

foam with >95:5 diastereomeric ratio. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 7.0 min (major); tg 16.5 min (minor) [Chiracel
AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min]
to be 82% ee. [a]p> = +42.4° (¢ 0.24, CHCL;). "H NMR (CDCls, 600 MHz) & 1.71 (s, 3H), 2.30
(s, 3H), 2.55-2.81 (br s, 1H), 3.60 (s, 3H), 4.00 (s, 3H), 5.24 (s, 1H), 5.76 (s, 1H), 5.93 (d, /= 8.0
Hz, 1H), 6.72-6.78 (m, 2H), 6.80 (d, J = 8.0 Hz, 1H), 6.92 (d, /= 7.4 Hz, 1H), 7.07 (d, J = 8.0
Hz, 2H), 7.20-7.43 (m, 4H), 7.76 (d, J = 8.0 Hz, 1H) *C NMR (CDCl;, 101 MHz) & 21.8, 22.4,
53.6, 54.9, 64.3, 69.1, 76.1, 100.4, 109.8, 117.3, 120.4, 123.9, 124.2, 124.4, 127.4, 128.6, 129.5,
129.8, 129.9, 131.2, 132.5, 144.6, 145.1, 157.5, 176.1. HRMS (ESI) calcd. for C,7H23N307S+
[M+H]+ 538.1642, found 538.1646.
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| X Methyl (18,3R,3a5,8bS)-1-(2-fluorophenyl)-3-methyl-8b-nitro-4-

P tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

ON F (exo0’-3j): Prepared according to the general procedure from la (64.8

NH mg, 0.205 mmol) and 2j (50.2 mg, 0.240 mmol) to yield a 67:5:27
m mixture of exo exo:endo diastereomers. The mixture was purified by
N Y = COMe  flash column chromatography (100:0 to 80:20 hexanes:EtOAc) to yield

Ts exo-3j (55.0 mg, 0.104 mmol, 51%) as a white foam with >95:5
exo'-3j diastereomeric ratio. The enantiomeric excess was determined by

HPLC analysis (254 nm, 25 °C) tg 5.9 min (major); tg 15.3 min (minor) [Chiracel AD-H (0.46
cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 87% ee.
[a]p® = -24.3° (¢ 0.41, CHCL;). "H NMR (CDCl;, 600 MHz) & 1.71 (s, 3H), 2.29 (s, 3H), 2.43-
2.94 (br's, 1H), 3.98 (s, 3H) 5.14 (s, 1H), 5.85 (s, 1H), 6.01 (d, J= 7.8 Hz, 1H), 6.78 (dd, J = 8.0,
7.6 Hz, 1H), 6.88-6.98 (m, 2H), 7.02 (appt, J = 9.0 Hz, 1H), 7.08 (d, J = 8.0 Hz, 2H), 7.27-7.43
(m, 4H), 7.78 (d, J = 8.0 Hz, 1H) *C NMR (CDCl;, 151 MHz) & 21.7, 22.3, 53.7, 62.9, 69.1,
74.9, 100.6, 115.3 (d, J = 21.4 Hz), 117.2, 122.5 (d, J = 12.2 Hz), 123.8 (d, J = 3.3 Hz), 123.9,
124.3, 127.5, 129.2, 129.88, 129.92 (d, J = 3.5 Hz), 130.6 (d, J = 8.5 Hz) 131.6, 132.4, 144.7,
145.2, 161.1 (d, J = 248.1 Hz), 175.7. F NMR (CDCl;, 565 MHz) § -117.22. HRMS (ESI)
calcd. for Cy6HasFN3O6S+ [M+H]+ 526.1443, found 526.1455.

Methyl (185,3R,3a5,8bS)-1-(2-chlorophenyl)-3-methyl-8b-nitro-4-

©\ tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

ON : cl (exo’-3Kk): Prepared according to the general procedure from la (63.2

NH mg, 0.200 mmol) and 2k (54.2 mg, 0.240 mmol) to yield a 88:8:4
QJQL mixture of exo “exo:endo diastereomers. The mixture was purified by
N 4= COMe  fash column chromatography (100:0 to 80:20 hexanes:EtOAc) to yield

Ts exo-3k (92.0 mg, 0.170 mmol, 85%) as a white foam with >95:5
exo'-3k diastereomeric ratio. The enantiomeric excess was determined by

HPLC analysis (254 nm, 25 °C) tg 5.4 min (major); tg 7.5 min (minor) [Chiracel AD-H (0.46 cm
x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 79% ee.
[a]p> = -35.3° (¢ 0.62, CHCL;). "H NMR (CDCls, 400 MHz) & 1.72 (s, 3H), 2.30 (s, 3H), 2.59-
2.82 (br s, 1H), 4.02 (s, 3H), 5.35 (s, 1H), 5.78 (s, 1H), 6.03 (d, J = 7.8 Hz, 1H), 6.78 (dd, J =
8.0, 7.6 Hz, 1H), 6.89 (d, J = 8.0 Hz, 1H), 7.00 (dd, J = 7.6, 7.4 Hz, 1H), 7.07 (d, J = 8.0 Hz,
2H), 7.22 (ddd, J = 8.0, 7.6, 1.4 Hz, 1H), 7.32-7.41 (m, 4H), 7.79 (d, J = 8.0 Hz, 1H) *C NMR
(CDCl3, 151 MHz) 6 21.7, 22.4, 53.7, 65.5, 68.9, 75.4, 100.3, 117.3, 123.8, 124.1, 126.3, 127.5,
129.6, 129.9, 130.0, 130.1, 131.0, 131.6, 132.2, 133.3, 134.5, 144.7, 145.3, 175.9. HRMS (ESI)
caled. for CpsHysCIN;O6S+ [M+H]+ 542.1147, found 542.1152.

Isopropyl (1S,3R,3a5,8bS)-3-methyl-8b-nitro-1-phenyl-4-tosyl-

© 1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate (exo’-31):

ON : Prepared according to the general procedure from 1a (63.2 mg, 0.200

NH mmol) and 21 (52.6 mg, 0.240 mmol) to yield a 93:7 mixture of exoexo

[__O diastereomers. The mixture was purified by flash column

N h oz chromatography (100:0 to 80:20 hexanes:EtOAc) to yield exo-31 (76.0
Ts o mg, 0.142 mmol, 71%) as a white foam with >95:5 diastereomeric ratio.

exo'-3l The enantiomeric excess was determined by HPLC analysis (254 nm, 25

°C) tr 4.6 min (major); tg 6.7 min (minor) [Chiracel AD-H (0.46 cm x 25
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cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0 mL/min] to be 94% ee. [a]p> =
-45.3° (¢ 0.53, CHCl3). "H NMR (CDCl3, 600 MHz) & 1.41 (d, J = 6.0 Hz, 3H), 1.46 (d, J = 6.0
Hz, 3H), 1.71 (s, 3H), 2.31 (s, 3H), 2.43-3.12 (br s, 1H), 4.76 (s, 1H), 5.24 (septet, J = 6.0 Hz,
1H), 5.74-5.93 (m, 2H), 6.73 (dd, J = 8.2, 7.6 Hz, 1H), 7.00 (d, J = 7.2 Hz, 2H), 7.10 (d, J = 8.0
Hz, 2H), 7.22 (appt, J = 7.2 Hz, 2H), 7.29-7.38 (m, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.80 (d, J = 8.2
Hz, 1H) “C NMR (CDCl; 151 MHz) § 21.7, 21.95, 22.04, 22.1, 68.9, 69.3, 70.3, 74.4, 101.6,
117.1, 124.1, 124.4, 127.7, 128.2, 128.7, 129.0, 129.3, 129.8, 131.6, 132.6, 135.4, 144.8, 145.1,
174.9. HRMS (ESI) calcd. for CosH30N306S+ [M+H]+ 536.1850, found 536.1851.

Methyl (15,3R,3aS5,8bS)-7-bromo-3-methyl-8b-nitro-1-phenyl-4-

© tosyl-1,2,3,3a,4,8b-hexahydropyrrolo[3,4-b]indole-3-carboxylate

Br ON (exo’-3m): Prepared according to the general procedure from 1b
NH (79.0 mg, 0.200 mmol) and 2a (45.9 mg, 0.240 mmol) to yield a
@JQL >98:1:1 mixture of exo’exo:endo diastereomers. The mixture was
N7}, :7COMe  oirified by flash column chromatography (100:0 to 80:20

Ts hexanes:EtOAc) to yield exo-3m (93.0 mg, 0.159 mmol, 79%) as a

exo’-3m white foam with >95:5 diastereomeric ratio. The enantiomeric

excess was determined by HPLC analysis (254 nm, 25 °C) tg 6.1 min (major); tg 8.4 min (minor)
[Chiracel AD-H (0.46 cm x 25 cm)(from Daicel Chemical Ind., Ltd.) hexane/i-PrOH, 80:20, 1.0
mL/min] to be 91% ee. [a]p”> = -312.5° (¢ 0.51, CHCl3). '"H NMR (CDCl;, 600 MHz) & 1.71 (s,
3H), 2.33 (s, 3H), 2.69-2.77 (br s, 1H), 3.96 (s, 3H), 4.73 (d, /= 3.4 Hz, 1H), 5.80 (d, /= 2.0 Hz,
1H), 5.86 (d, J = 1.2 Hz, 1H), 7.00 (d, J = 7.6 Hz, 2H), 7.14 (d, J = 8.0 Hz, 2H), 7.28 (dd, J =
7.6, 7.4 Hz, 2H), 7.38 (t, J = 7.4 Hz, 1H), 7.42-7.47 (m, 3H), 7.64 (d, J = 8.7 Hz, 1H) *C NMR
(CDCl;5, 151 MHz) 6 21.8, 22.1, 53.6, 69.1, 69.3, 74.7, 100.9, 116.9, 118.3, 126.1, 127.6, 128.3,
128.5, 129.7, 130.1, 132.2, 132.4, 134.5, 134.7, 143.7, 145.5, 175.6. HRMS (ESI) calcd. for
C26H25BI'N306S+ [M+H]+ 5860642, found 586.0641.

Synthesis of 3fHBr
ON HEr . ON ° g
~~CO,Me ~NCOM
N H = 2 N H = 2Vie
Ts Ts
3f 3f-HBr

Compound 3f (153.0 mg, 0.284 mmol, 86% ee) was added to a 20 mL scintillation vial and
dissolved in 6 mL of methanol. To this solution were added 6 drops of concentrated HBr. The
vial was capped and the reaction was stirred overnight at room temperature. The volatiles were
evaporated under reduced pressure to yield 3f-HBr (175.0 mg, 0.283 mmol, >99%). [o]p> = -
30.7° (¢ 0.52, CHCL). A single crystal of this compound was grown from
hexane:dichloromethane. '"H NMR (CDCls, 400 MHz) § 2.24 (s, 3H), 2.29 (s, 3H), 3.76 (s, 3H),
4.03 (s, 3H), 5.54-5.61 (m, 2H), 5.89 (d, /= 7.6 Hz, 1H), 6.68 (d, J = 8.0 Hz, 2H), 6.88 (dd, J =
8.0, 7.4 Hz, 1H), 7.08 (d, J = 8.0 Hz, 2H), 7.29-7.40 (m, 4H), 7.47 (dd, J= 7.6, 7.4 Hz, 1H), 7.83
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(d, J= 8.0 Hz, 1H), 7.87-8.17 (br s, 2H). *C NMR (CDCls, 101 MHz) § 19.2, 21.7, 54.9, 55.4,
68.9, 71.8, 74.2, 77.4,99.7, 114.0, 118.9, 120.8, 125.3, 127.6, 129.5, 130.0, 131.2, 132.0, 133.5,
144.9, 145.7, 161.0, 169.8. HRMS (ESI) calcd. for Cy7HsN307S+ [M+] 538.1642, found
538.1644.

Absolute Stereochemistry and Structure of 3fHBr

The absolute configuration of exo-3fHBr was determined to be (1S,3R,3aS,8bS) by X-ray
crystallographic analysis. Supplementary X-ray diffraction data and structure refinement for
exo -3t HBr contained in CCDC 1434459. These data can be accessed free of charge from the
Cambridge Crystallographic Data Center at https://summary.ccdc.cam.ac.uk/structure-summary-
form.
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Experiment 1D r
Number of Scans 306 —2200
Receiver Gain 177 L
Relaxation Delay 3.0000 —2000
Pulse Width 11.6000 3
Acquisition Time 0.8651 1800
Acquisition Date 2014-11-26T12:02:56 3
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7114607/ 0065 -1600
Spectrometer Frequency 150.98 L
Spectral Width 37878.8 —1400
Nucleus 13C L
—1200
1000
N O i
Br [ 800
~600
1b -400
—200
—0
—-200
[ T T T T T T T T T T T T T T T T T T T T T T T T T T 1
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

7.369

—8.261
7.313

Value
CDCI3
298.1
zg30
1D J
16
12
1.0000
11.0000
3.4079

2015-06-01T16:45:51
5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065

Spectrometer Frequency 600.39

/

7.301

7.288
7.282
7.270
6.979

—

6.966

1.524
1,513

S-156 |

26000

24000

22000

~-20000

18000

~16000

14000

12000

—10000

~8000

—6000

~4000

2000

Spectral Width 9615.4
Nucleus 1H
|
g
0
) o 1 W
i TN T T
S 88 & 23 S
— — N O omMmaA (s2]
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13 11 10 9 8 7 4 1 0 -1 -2

6
f1 (ppm)
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Parameter Value ~1000
Solvent CDCI3
Temperature 298.3
Pulse Sequence zgpg30 900
Experiment 1D
Number of Scans 30
Receiver Gain 177 800
Relaxation Delay 3.0000
Pulse Width 11.6000
Acquisition Time 0.8651
Acquisition Date 2015-06-01T16:49:29 700
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8 ~600
Nucleus 13C
—~500
| ~400
I
| 300
—200
]
29 -100
WWWWMWWWMWWWWWMWWWWWWWWMWWMWWWMWWWWWWWW e e G R 4]
—-100

T T T T T T T T T T T T T T T T T T T T T 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 1(%0 ( 9)0 80 70 60 50 40 30 20 10 0 -10
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e N 2 N2 [ 15000
—14000
—13000
Parameter Value ~12000
Solvent CDCI3
Temperature 298.0 11000
Pulse Sequence zg30
Experiment 1D 10000
Number of Scans 16
Receiver Gain 56
Relaxation Delay 1.0000 —9000
Pulse Width 11.0000
Acquisition Time 3.4079 8000
Acquisition Date 2015-03-18T18:42:40
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065
Spectrometer Frequency 600.39 7000
Spectral Width 9615.4
Nucleus 1H —6000
| ~5000
] o
I 4000
N|
—~3000
—2000
Br
2h 1000
LJ K/L&MA —O
oo o S T 7 T |
S5&s3 S 9 S —-1000
— OO — — (32] ™M
T T T T T T T T T T T T T T T T T T T 1 i
13 12 11 10 9 8 4 1 0 -1 -2

6
f1 (ppm)
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Parameter
Solvent
Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Probe

—172.871
—161.558

137.836

134.158
130.279

_~131.125
127.542

v
v
N
\

Value
CDCI3
298.2
zgpg30
1D
117
177
3.0000
11.6000
0.8651
2015-03-18T18:46:40
5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065

Spectrometer Frequency 150.98

Spectral Width
Nucleus

X
M

Br
2h

37878.8
13C

\123.103

NO oo N
TN = N
NININ
NNN O

—52.458

19.562

1300

~1200

1100

~1000

900

~800

~700

600

~500

400

~300

—200

~100

—-100
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MOMOMANAOIONT OO WOWUMHEHOITNOOULLMANAJTOOANAMNLM [00] DN O -25000
PR ARSI NN NRARNR S SRRRRRBBR0mR & CRCEN s-19 |
I\;I\;I\;I\;I\Ll\gl\gl\gl\pl\pl\;l\gl\;l\gl\'I\I\'I\'I\'kOkOLDLO\DKO-nLﬂLﬁLnLnﬁ' ™M N AN —24000
e T N AR 23000
~22000
~21000
—20000
—19000
Parameter Value [/ [ -—18000
Solvent CDCI3 -
Temperature 298.0 ~17000
Pulse Sequence zg30 16000
Experiment 1D 3
Number of Scans 16 —15000
Receiver Gain 128 14000
Relaxation Delay 1.0000 L
Pulse Width 11.0000 —13000
Acqu?sition Time 3.4079 12000
Acquisition Date 2014-03-11T17:59:39 L
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7114607/ 0065 11000
Spectromet.er Frequency 600.39 10000
Spectral Width 9615.4 L
Nucleus 1H ~9000
—8000
—7000
@ —6000
N 5000
(f\ MH :
v A 4000
s 0-Me i
B a2 3000
Ts -
exo'-3a 2000
L \ Ll -
L —0
J AR R M f f T Y ~-1000
835883 Z &8 & > S & 8 i
NN RN PN S - S ~ MRS o --2000
T T T T T T T T T T T T T 1
13 11 10 9 8 7 4 2 -1 -2
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f1 (ppm)
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— o o NININDN OO LN AN AN
e N —p - N2 ~1900
—1800
—1700
~1600
Parameter Value r
Solvent CDCI3 ~1500
Temperature 298.2 i
Pulse Sequence zgpg30 __1400
Experiment 1D L1300
Number of Scans 290 |
Receiver Gain 177 11200
Relaxation Delay 3.0000 -
Pulse Width 12.0000 ~1100
Acquisition Time 0.8651 r
Acquisition Date 2014-03-11T18:03:17 1000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 I
Spectrometer Frequency 150.98 ~900
Spectral Width 37878.8 |
Nucleus 13C | 800
700
@ —600
s DM —~500
(:, NH -
BN : -400
& e 2 L OMe L
Te 300
: L
exo'-3a 200
M ’\ M ﬁ‘ U -
—-100
~-200
[ T T T T T T T T T T T T T T T T T
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Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

3/18/2014 9:13:40 PM CDT
10/6/2015 3:11:18 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name Songchen Xu racemic
Vial: 6 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

- % .-'"-.ﬁ:-_._
0.60 [
: o
) I.-_—_'."-.r:I -"H,1I ___.-E-.___
oo N ety
2 040 < TN STCO:Me
) ~ Ts
* exo'-3a
020
0.00 N \A‘-/\—\A- k
| | ‘ | | | | ‘ | | | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ |
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17259; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:
10/6/2015

3:11:32 PM US/Central

S-21



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

5/8/2015 1:30:47 PM CDT
10/6/2015 3:13:28 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 230 582015
Vial: 73 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

140
120 %
1.00 [;Htﬂ
0.80 T
: 0N
M B == o,
= A X" "NH
0.60 o ML
] “*N-"I;_I_:‘_“L:mfrﬂu
B Ts
0.40
exo'-3a
020 2
| ‘ | | | ‘ | | ‘ | | | ‘ | | | ‘ | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0.00 2.00 4.00 6.00 800 1000 1200 1400 16.00 1800 20.00 2200 2400 26.00 2800 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17261; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Stanley 1\Stanley3
Date Printed:
10/6/2015

3:13:55 PM US/Central

Project Name:

S-22
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QRILLOMFYRBRESONANSRNE 8 X N2 N
I\;I\gl\;l\;l\gl\;l\;l\él\' NNKNNWOWOOLINLWNLWN < ™M NN
—_—— ) | <N -15000
-14000
Parameter Value
Solvent cpei3 ~13000
Temperature 298.0
Pulse Sequence zg30 ~12000
Experiment 1D [ j / ” J j
Number of Scans 16
Receiver Gain 50 11000
Relaxation Delay 1.0000
Pulse Width 11.0000 —10000
Acquisition Time 3.4079
Acquisition Date 2015-10-13T15:27:42 19000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4 8000
Nucleus 1H
—7000
—6000
CFs
—5000
: -4000
o IS
S MH 3000
Wb e O Me
I H =
Ts —2000
exo'-3b
1000
J LA_AJUL__A_A -0
A o T T ooy i
888883 &3 3 & & 8 38 ~-1000
— <t AN o - — o o ™M [e0]
T T T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 4 2 1 0 -1 -2

f1 (ppm)
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NS <SomOomoomomomomonnaAaaNadaNNaNNaNNaAaNaAaNaNaNNdnNdnNdN—O NININ ST 00O O ™M AN
A A A A A A A A A A A A A A A A A A NNNNOO LN N N 12000
e | —\ | N2
Parameter Value L
Solvent CDCI3
Temperature 298.2 ~11000
Pulse Sequence zgpg30 L
Experiment 1D 1
Number of Scans 570 0000
Receiver Gain 177 F
Relaxati?n Delay 3.0000 9000
Pulse Width 11.6000
Acquisition Time 0.8651 i
Acquisition Date 2015-06-18T11:17:03 8000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065
Spectrometer Frequency 150.98 I
Spectral Width 37878.8 7000
Nucleus 13C
—6000
CFa
—5000
= ~4000
CRE 2
-l MH '
\ﬁ
WY YO Me 3000
[ H = |
Ts
exo'-3b ~2000
—1000
! NI\N Wiy b WA | i A i I _0
—-1000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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<
N
N
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©
|
Parameter Value
Solvent CDCI3
Temperature 298.0
Pulse Sequence zgfhiggn
Experiment 1D
Number of Scans 1
Receiver Gain 177
Relaxation Delay 5.0000
Pulse Width 14.0000
Acquisition Time 0.3408
Acquisition Date 2015-06-18T11:59:00
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065
Spectrometer Frequency 564.89
Spectral Width 96153.8
Nucleus 19F
CFy
0N
MH
xifﬂiﬁ_igi;w
Sl B DzME
N
Ts
exo’'-3b
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG3 126 1 ADH20%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name TG3 126 852014
Vial: 35 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 8/5/2014 2:51:02 PM CDT
Date Processed: 10/6/2015 2:14:52 PM CDT

0.50 %
CF,
O4m |d'-..|:.'-..':-
0.30 0N ﬁ
= C S A
. ) [
B — R T
090 S N“Y O Me
< s
) exo-3b
0.10
0.00 A e -
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17221; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.335]14536758 | 50.20 541297
W2489 ChA 254nm | 34.121 114419045 | 49.80 130974
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:16:09 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

SAMPLE INFORMATI

ON

Sample Name:
Sample Type:
Vial:

Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

TG3 212 1 ADH20%IPATmpm Acquired By:

Unknown Sample Set Name
37 Acq. Method Set:
1 Processing Methoo
10.00 ul Channel Name:
45.0 Minutes Proc. Chnl. Descr.:

3/19/2015 5:33:26 PM CDT
10/6/2015 2:27:07 PM CDT

System

TG3 212 3192015
1 ADH 80 20 1Tmpm
Tony1

W2489 ChA

W2489 ChA 254nm

0.80
| ) CFo
% % I
0.60 |’ '
) .
| II:. I.IlJl:.-. NH
:) _.-IIII '| Iu
2 040 i E_H.Hl—q.H ~CO.Me
B Ts
: exo=-3b
0.20
* <t
* A @
0.00 — — T
\ \ \ \ ‘ \ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17223; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:
10/6/2015

2:27:51 PM US/Central

S-27
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——————— e e e N | <N
~1400
Parameter Value
Solvent cdcl3
Temperature 25.0 ~1300
Pulse Sequence s2pul
Experiment 1D ~1200
Number of Scans 16
Receiver Gain 30 1100
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559 —1000
Acquisition Date 2015-10-23T13:47:46
Probe OneNMR_W024 900
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H ~800
—700
~600
Cl
~500
OzN ? _400
- : 300
i 2o O Me
M
5
; 200
exo'-3c
CH2Cl> 100
e
L_J o
S AP PR R N i T i\
ANANMNO WO o N < O [a2] o
eogaca S o Q S o S —-100
— N~ N - O — ~— o ™M
T T T T T T T T T T T T T T 1
13 12 11 10 9 8 5 4 -1 -2

6
f1 (ppm)
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e S N——
| N e —\ | N2
—100
Parameter Value r
Solvent cdcl3
~90
Temperature 32.0
Pulse Sequence s2pul L
Experiment 1D
Number of Scans 816 ~80
Receiver Gain 30 |
Relaxation Delay 1.0000
Pulse Width 0.0000 =70
Acquisition Time 1.2845
Acquisition Date 2014-11-01T15:39:43 I
Probe OneNMR_WO024 60
Spectrometer Frequency 100.51
Spectral Width 25510.2 -
Nucleus 13C
~50
Cl L
40
o ORI
MH 30
-
T OSMe 3
N a2
TSII 50
exo’'-3c
10
! o
—-10
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 127 882014
Vial: 60 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 38/8/2014 10:27:27 AM CDT
Date Processed: 10/6/2015 2:28:59 PM CDT

0.50 Cl
'- Al
o,
— I'.:IE-I“-I _._
: ] _R.“-—"'r"f MNH
0.30 N R
- 0o =Y TCo.Me
B @) H -
- l\ Ts
0.20 L0 ‘
N exo-=-3c
NN (S Vi AN
\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17225; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:29:30 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

Injection Volume: 10.00 ul
Run Time: 50.0 Minutes

Date Acquired: 11/3/2014 4:40:25 PM CST
Date Processed: 10/6/2015 2:31:12 PM CDT

Channel Name: W2489 ChA
Proc. Chnl. Descr.: W2489 ChA 254nm

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 164 1132014
Vial: 3 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

3.00
) _ C
: M
2.00
] ___-_—-.__.IE.:I..':'II'II ___:.__
:) : |I |I|J|:... NH
< 150 N Lo
: N Hi TCO-Me
1.00 T
) ™ exo-3c
0.50 3
| O
| /\M__H\,_f\ /\ N
0.00 —
\ \ \ \ ‘ \ \ \ \ ‘ \ \ ‘ \ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17227, Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System

Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:

10/6/2015

2:31:44 PM US/Central
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Parameter Value
Solvent acetone L
Temperature 32.0
Pulse Sequence s2pul 700
Experiment 1D
Number of Scans 16 L
Receiver Gain 30
Relaxation Delay 1.0000 ~600
Pulse Width 0.0000
Acquisition Time 2.5559 3
Acquisition Date 2015-01-20T16:34:00
Probe OneNMR_W024 500
Spectrometer Frequency 399.70
Spectral Width 6410.3 r
Nucleus 1H
400
Br I
300
0N I
Pat
N AT OMe 200
[
Ts I
exo'-3d
—100
CH2Clo H20
ULJ\_JL UW o
7o R T i\ T 7 i I
Q5823 0 3 5 3 8 8
—~ = NN AN i ~i o~ — o~ ™M
T T T T T T T T T T T T T T T T T T T 1
13 12 11 10 9 8 7 5 4 3 2 1 0 -1 -2

6
f1 (ppm)



f1 (ppm)
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| N N/ e = _
—60
55
Parameter Value
Solvent acetone I
Temperature 32.0 =50
Pulse Sequence s2pul |
Experiment 1D
Number of Scans 526 45
Receiver Gain 30 L
Relaxation Delay 1.0000 40
Pulse Width 0.0000
Acquisition Time 1.2845 '
Acquisition Date 2015-01-20T16:44:35 35
Probe OneNMR_W024
Spectrometer Frequency 100.51
Spectral Width 25510.2 30
Nucleus 13C L
Br 25
20
— OzN i
F MH -15
S
NTY TTCOMe i
I H =
Ts -10
exo’-3d -
5
—0
-5
T T T T T T T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG3 128 1 1 20%IPATmpm  Acquired By: System

Sample Type: Unknown Sample Set Name TG3 128 872014
Vial: 40 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 8/7/2014 3:43:060 PM CDT
Date Processed: 10/6/2015 2:32:31 PM CDT

0.60 -
) _ =
0.50 i r#Ja
040 N
) Li- ﬂf?,-i"ﬁ’f MNH
i P W
2 030 - N C0;Me
% 3 Ts
020 5 exo-3d
0.00 - ,/\_J\__fg /\
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17229; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.689 | 14898663 | 49.12| 601164
W2489 ChA 254nm | 31.444 |1 15431396 | 50.881173210
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:33:08 PM US/Central



S-35

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG3 180 4 1 20%IPATmpm  Acquired By: System

Sample Type: Unknown Sample Set N\ame STWP1 T1

Vial: 45 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 1/20/2015 2:35:27 PM CST
Date Processed: 10/6/2015 2:34:53 PM CDT

1 5& |’,"' -__-__
| - I:I;:-hl _..
* Hﬁ“-—"'r” MH
- 1.00 n T
< I Y HE C0-Me
| Ts
B F
050 exo-3d
) (@)
- N~
: N
: ™
\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17231; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:35:27 PM US/Central
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Parameter Value
Solvent acetone
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2015-01-20T16:37:58
Probe OneNMR_W024
Spectrometer Frequency 399.70
Spectral Width 6410.3
Nucleus 1H
Br
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Parameter Value ~600
Solvent cdcl3
Temperature 32.0 550
Pulse Sequence s2pul
Experiment 1D
Number of Scans 16 ~500
Receiver Gain 30
Relaxation Delay 1.0000 450
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2015-01-22T13:17:17 ~400
Probe OneNMR_W024
Spectrometer Frequency 399.69 1350
Spectral Width 6410.3
Nucleus 1H
—~300
—250
200
Qoh
i MH ~150
-
=C OoMe
N 2 100
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exo'-3e
50
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Parameter Value ~90
Solvent cdcl3
Temperature 32.0 I
Pulse Sequence s2pul 30
Experiment 1D
Number of Scans 1004 3
Receiver Gain 30
Relaxation Delay 1.0000 ~70
Pulse Width 0.0000 |
Acquisition Time 1.2845
Acquisition Date 2015-01-22T13:18:29 -60
Probe OneNMR_W024
Spectrometer Frequency 100.51 I
Spectral Width 25510.2 5o
Nucleus 13C
40
O -30
o NH
\i/m |
v C OuMe
NI 20
Ts
exo'-3e i
10
0
—-10
[ T T T T T T T T T T T T T T T T T T T T T T T T 1
)0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

10/9/2014 7:21:46 PM CDT
10/6/2015 2:51:16 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 157 1092014
Vial: 30 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

3.00
2.50 % .-"L'-.
2.00 [;
) .._-:'I:I.i:'H __:_
> 150 o Paly
) S - S W
: a Ik ! T CO-Ma
_ H -
1.00 N Te
exo-3e
0.50
000 500 1000 15,00 2000 25.00 30.00 35.00 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17241; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:

Stanley 1\Stanley3

Date Printed:
10/6/2015

2:52:04 PM US/Central

S-39
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG3 180 2 1 20%IPATmpm  Acquired By: System

Sample Type: Unknown Sample Set N\ame STWP1 T1

Vial: 43 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 1/20/2015 1:44:11 PM CST
Date Processed: 10/6/2015 2:52:49 PM CDT

140
120 % [lz
1.00 on :
f et
0.80 a4\
= ) ) ‘N"Hi - CO;Me
0.60 Te
) exo-3e
0.40
) D
020 0
i Q\
i Q\
0.00 S\ J k N
0.00 200  4.00 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 2400 2600 28.00 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17243; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.642 | 33899269 | 95.641|1419418
W2489 ChA 254nm | 22.869 | 1545143 22335
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:53:19 PM US/Central



> 807 RA3 I NSBI3Im D ® bo oS3
— L
RRFIROMICSaaRNNane 8 o © M N S41
I\;I\;I\;I\;I\;I\' I\;I\' NNWOWOWOOUOLLINLN < N m NN — 650
e N PPN
600
Parameter Value =550
Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul ~500
Experiment 1D
Number of Scans 16
Receiver Gain 30 ~450
Relaxation Delay 1.0000
Pulse Width 0.0000
- 400
Acquisition Time 2.5559
Acquisition Date 2014-11-01T14:53:34
Probe OneNMR_W024 350
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H =300
250
e
—200
_OaM
mH -150
N b
s
“C O Me
H =
—100
exo'-3f
-50
L S .
A i P T i
88 S 83 8 8 3
- S — ~N ™ - ™ ~-50
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f1 (ppm)
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Parameter Value
Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Number of Scans 728
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2014-11-01T15:10:01
Probe OneNMR_W024
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
™0
_OaM
C ) MH
N TTC O Me
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exo'-3f
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

8/11/2014 7:28:23 PM CDT
10/6/2015 2:36:20 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name Kirsten081114
Vial: 70 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

050
; '
0.40 .-"lQ'q__
[.-'-._'p.:-.
0.30 :
> .'-_:'-."I:I E-H s
< : - f Y NH
020 3 A AN
g E m b CO-NMe
R Ts
0.10 exo -3f
o
| | | | ‘ | | | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | |
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17233; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:

Stanley 1\Stanley3

Date Printed:
10/6/2015

2:37:12 PM US/Central

S-43



Empower™3
SOFTWARE

Injection Summary Report

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 164 1132014
Vial: 2 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 50.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm
Date Acquired: 11/3/2014 3:49:29 PM CST
Date Processed: 10/6/2015 2:40:30 PM CDT

140 -
i ¢ o
2 - Y
1.00- [""-.:ﬁ:-.
| L .,__n EI'ﬁI :
= '..."-.
5 080 | !Ir,’! MH
< | I_..::-...:- _ill_.. I| .'
0.60 "m B CO-Me
i H -
040 Ts '
i exo -3t
0.20 ﬂ.
| N~
: ™
\ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ \ \ ‘ \ \ ‘ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17235; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Stanley 1\Stanley3
Date Printed:
10/6/2015

2:41:08 PM US/Central

Project Name:

S-44
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Parameter Value 15000
Solvent CDCI3
Temperature 298.0 / / ]j [ j / 14000
Pulse Sequence zg30 |
Experiment 1D 13000
Number of Scans 16
Receiver Gain 56 12000
Relaxation Delay 1.0000 L
Acquisition Time 3.4079 L
Acquisition Date 2015-03-03T17:49:36 10000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065 L
Spectrometer Frequency 600.39 9000
Spectral Width 9615.4 L
Nucleus 1H 8000
7000
—~6000
O I
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Parameter Value
Solvent CDCI3
Temperature 298.2
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 163
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 11.6000
Acquisition Time 0.8651
Acquisition Date 2015-10-17T15:59:44
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
Cr
O
fr\ NH
N
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S-47

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 197 342015
Vial: 33 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 3/4/2015 7:48:17 PM CST
Date Processed: 10/6/2015 3:15:11 PM CDT

0.40 % L
) © [
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0.30 g 0N n
7 I.—___- . =
% | [ X" TNH
- R L -
< 020 TN “‘h C0-Me
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010 exo-3g
0.00 A S S M\g\
] \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17263; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 3:15:33 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

3/4/2015 8:48:56 PM CST
10/6/2015 3:17:26 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 197 342015
Vial: 34 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm
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Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17265; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:
10/6/2015

3:18:08 PM US/Central
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Parameter Value
Solvent cdcl3 =450
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D =400
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000 350
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2014-11-24T16:38:13 =300
Probe OneNMR_W024
Spectrometer Frequency 399.69
Spectral Width 6410.3 1250
Nucleus iH
200
Br
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Parameter Value
80
Solvent cdcl3
Temperature 32.0 L
Pulse Sequence s2pul
Experiment 1D ~70
Number of Scans 826
Receiver Gain 30 r
Relaxation Delay 1.0000
Pulse Width 0.0000 ~60
Acquisition Time 1.2845 |
Acquisition Date 2014-11-24T16:57:55
Probe OneNMR_W024 L50
Spectrometer Frequency 100.51
Spectral Width 25510.2 -
Nucleus 13C
~40
: Br
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[ﬂ MH
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PI\J 7 20
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 166 11252014
Vial: 54 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 11/25/2014 5:11:32 PM CST
Date Processed: 10/6/2015 2:54:10 PM CDT

it % ﬁ - or
| Q9
J QN L e
040 T oy
’ T-_-"'-.I:I * " b .-"-
5 030 } il "-.’ xla
<C ) I"::.'-.__ _J_:' \ ]
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0.00 A/LA\__&,\/\KJ k
0.00 o 5.00 o 10.00 o 15.00 o 20.00 o 25.00 o 30.00 o 35.00 o 40.00 o 45.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17245; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.570| 14970987 | 49.99|558288
W2489 ChA 254nm | 12.322 | 14975098 | 50.01 | 385086
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:54:55 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 166 11252014
Vial: 57 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 20.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

11/25/2014 6:00:06 PM CST
10/6/2015 2:55:28 PM CDT
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Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17247; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System

Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:
10/6/2015

2:55:55 PM US/Central
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Parameter Value
Solvent cDCiB 6000
Temperature 298.0 / ” j[ f /
Pulse Sequence 2930 —5500
Experiment 1D
Number of Scans 16 5000
Receiver Gain 75
Relaxation Delay 1.0000
Pulse Width 11.0000 ~4500
Acquisition Time 3.4079
Acquisition Date 2014-12-12720:17:55 ~4000
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectromet.er Frequency 600.39 L3500
Spectral Width 9615.4
Nucleus 1H
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—170
Parameter Value |
Solvent cdcl3 160
Temperature 25.0 L
Pulse Sequence s2pul 1150
Experiment 1D L
Number of Scans 1280 140
Receiver Gain 30 r
Relaxation Delay 1.0000 —130
Pulse Width 0.0000 r
Acquisition Time 1.2845 120
Acquisition Date 2015-10-24T12:02:02 i
Probe OneNMR_W024 ~110
Spectrometer Frequency 100.51 I
Spectral Width 25510.2 ~100
Nucleus 13C I
~90
L
z o ~70
— DzN ; L
] 60
Ny 2TCOMe -50
I H = L
Ts 40
exo'-3i I
30
—20
10
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 173 12132014
Vial: 14 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 12/13/2014 3:14:48 PM CST
Date Processed: 10/6/2015 3:05:27 PM CDT

0.50 i .
] : o e,
_ N l
0.40 '-._:::5"'--|.::_---
r___---"-ll:l'-:ri\I .-'-.__
0.30 o e
2 ~ & 4V
) LO " .-"il_"l--_ .
0.20 © [l " : Ok M
Ts
0.10 exo -3i
U S S _
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17255; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 7.024 1 11425964 | 50.38 | 537899
W2489 ChA 254nm | 16.517 | 11255494 | 49.62 | 170233
Reported by User: System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 3:06:29 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

S-56

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 173 12162014
Vial: 57 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 25.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm
Date Acquired: 12/16/2014 7:40:56 PM CST
Date Processed: 10/6/2015 3:08:10 PM CDT

0.80 § L#ﬁw
B e = .
) e |::' .
0.60 05N , :
: 4 " NH
B 5, ._llI y d
i i _.-"h_"ln.._ .
< 040 Ny 2 Lle
: Ts
) .
+ exo-3i
0.20 )
i Q)
O
| K N
0.00 SN J T
\ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17257; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:
10/6/2015

3:08:43 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.0
Pulse Sequence zg30
Experiment 1D / / [ / / [ ‘////
Number of Scans 16
Receiver Gain 22
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2015-05-01T16:09:20
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
; F
o DQN :
N SVCOpMe
Ts
exo’'-3j
T AR ! i I T i
S 53383 & & & A & & 8
— T NN o o o (o] o (gV] ™M
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Parameter Value
Solvent cbci3 ~12000
Temperature 298.2
Pulse Sequence zgpg30 11000
Experiment 1D
Number of Scans 505
Receiver Gain 177 —10000
Relaxation Delay 3.0000
Pulse Width 11.6000
Acquisition Time 0.8651 ~9000
Acquisition Date 2015-05-01T16:12:33
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 8000
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C —7000
@\ —6000
4 F
Q.M 3 5000
= NH
M SCOoMe 4000
i g
Ts
exo'-3j 3000
—2000
—1000
l \ M ) i ] _0
—-1000
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Parameter Value

Solvent CDCI3

Temperature 298.0

Pulse Sequence zgfhiggn

Experiment 1D

Number of Scans 1

Receiver Gain 177

Relaxation Delay 5.0000

Pulse Width 14.0000

Acquisition Time 0.3408

Acquisition Date 2015-10-13T14:30:52

Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065

Spectrometer Frequency 564.89

Spectral Width 96153.8

Nucleus 19F

L,
O
N SVCOpMe
Ts
exo’'-3j
T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150

f1 (ppm)
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 173 12132014
Vial: 15 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 12/13/2014 4:15:28 PM CST
Date Processed: 10/6/2015 2:56:33 PM CDT

0.80
. ["..-."-"-.
0.60 ~F
) Mz H"I. .
B .'I- -.__I s "-HH
> 3 % i
< 040 " W 'Iu_""t:mfrmu,
- W Ts
020 exo -3j
000 — N %/UL ) k
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17249; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 5.911|17560448 | 49.59 | 863049
W2489 ChA 254nm | 15.334 | 17852281 50.41|312459
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 2:56:49 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

SAMPLE

INFORMATION

Sample Name:
Sample Type:
Vial:
Injection #:
Injection Volume:
Run Time:

Date Acquired:
Date Processed:

TG3 180 1 1 20%IPATmpm
Unknown

42

1

10.00 ul

25.0 Minutes

1/20/2015 1:18:34 PM CST
10/6/2015 2:58:46 PM CDT

Acquired By:
Sample Set Name
Acq. Method Set:
Processing Methoo
Channel Name:
Proc. Chnl. Descr.:

System

STWP1 T1

1 ADH 80 20 1Tmpm
Tony1

W2489 ChA

W2489 ChA 254nm

:
B [""-."-:'_-.
08& .___.:;i '-.F
."_'-:."E :.H\I .-"'E"'-.
S 060 G 4
<C ) - '-.N..-"L_‘H..H : CO-Me
040 Ts
exo -3j
| 9
0.20 )
i K <t
] | ‘ | | | ‘ | | | ‘ | | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ | | ‘ |
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17251; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:

Stanley 1\Stanley3

Date Printed:
10/6/2015

2:59:21 PM US/Central

S-61



Parameter Value
Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pu
Experiment 1D
Number of Scans 16
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 2.5559
Acquisition Date 2015-01-21T16:43:56
Probe OneNMR_W024
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus iH

—4.020
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Parameter Value
Solvent CDCI3 1900
Temperature 298.1
Pulse Sequence zgpg30
Experiment 1D 800
Number of Scans 127
Receiver Gain 177
Relaxation Delay 3.0000
Pulse Width 11.6000 —700
Acquisition Time 0.8651
Acquisition Date 2015-10-13T16:07:28
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 72114607/ 0065 600
Spectrometer Frequency 150.98
Spectral Width 37878.8
Nucleus 13C
~500
:_ 1 L
GahE 3 400
- MH
G 0-Me
Mo 2 v -2 300
Ts
exo'-3k
200
—100
kb WWWWWWMWWMWMWMMWWWWWWMWWWWWMWWWM "
—-100
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)



Empower™3
SOFTWARE

Injection Summary Report

Injection Volume: 10.00 ul
Run Time: 60.0 Minutes

Date Acquired: 10/9/2014 5:36:46 PM CDT
Date Processed: 10/6/2015 2:41:57 PM CDT

Channel Name: W2489 ChA
Proc. Chnl. Descr.: W2489 ChA 254nm

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 157 1092014
Vial: /8 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

2.00 % g A
N~ L—._ e e,
) ﬂ N
D-M
15(} II.____—_-._....I Fa 1...;__.__...
| o AN
] o ! S
2 TN TTCOsMe
< 100 N B2 e
Ts
ex0 -3k
0.50
N | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17237; Processing

Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System

Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:

10/6/2015

2:42:37 PM US/Central

S-64



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

3/19/2015 7:04:47 PM CDT
10/6/2015 2:49:23 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 212 3192015
Vial: 39 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

180
1.60
) % o
140 l
120 - vl o
| k-
| i
100 = "-”“'NH
= : R
0.80 A
; “*N-"h_:“‘t:mfrmu
060 Ts
040 § exo -3k
020 N
0.00 N N /\ —
| ‘ | | | ‘ | | | ‘ | | |

0.00 2.00 4.00

‘ \ \ \ ‘ \ \
6.00 38.00 10.00

\ ‘ \ \
12.00

Minutes

\ ‘ \ \ \ ‘ \ \
14.00  16.00

\ ‘ \ \
18.00

\ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
2000 2200 2400 26.00 28.00 30.00

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17239; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name: Stanley 1\Stanley3
Date Printed:

10/6/2015

2:49:56 PM US/Central
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Parameter Value —9000
Solvent CDCI3 |
Temperature 298.1
Pulse Sequence 2930 —8000
Experiment 1D
Number of Scans 16 I
Receiver Gain 61 7000
Relaxation Delay 1.0000
Pulse Width 11.0000 I
Acquisition Time 3.4079 6000
Acquisition Date 2015-01-27T18:14:16
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD Z114607/ 0065 i
Spectromet.er Frequency 600.39 L5000
Spectral Width 9615.4
Nucleus 1H r
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Parameter Value
Solvent CDCI3 L
Temperature 298.3
Pulse Sequence zgpg30 7000
Experiment 1D
Number of Scans 734 L
Receiver Gain 177
Relaxation Delay 3.0000 ~6000
Pulse Width 11.6000
Acquisition Time 0.8651 -
Acquisition Date 2015-01-27T18:18:06
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 7114607/ 0065 —5000
Spectrometer Frequency 150.98
Spectral Width 37878.8 r
Nucleus 13C
4000
—~3000
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Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

7/2/2014 12:15:10 PM CDT
10/6/2015 3:19:11 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 104 722014
Vial: 44 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

S-68
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0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes

Channel: W2489 ChA: Processed Channel:
Method: Tony1

W2489 ChA 254nm; Resultld: 17267; Processing

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:

Stanley 1\Stanley3
Date Printed:
10/6/2015

3:19:41 PM US/Central



Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

7/3/2014 1:43:31 PM CDT
10/6/2015 3:20:51 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name TG3 104 732014
Vial: 12 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 15.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

S-69

120 S
) . l:.]_.gr"l -
1.00 — 3
) f ........" Jl;' “ “NH
5 080 L (R W [t o
< ) - M mf
_ H = I
0.60 Te ] ""|""....
) ’
040 exo -3l |
} ™
0.20 ~
| )\ s
000 _ "
\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \ \ ‘ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17269; Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor
Report Method IL 1002

Page: 1 of 1

Project Name:

Stanley 1\Stanley3
Date Printed:
10/6/2015

3:21:18 PM US/Central
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Parameter Value
Solvent CDCI3
Temperature 298.2
Pulse Sequence zg30
Experiment 1D
Number of Scans 16
Receiver Gain 56
Relaxation Delay 1.0000
Pulse Width 11.0000
Acquisition Time 3.4079
Acquisition Date 2014-10-29T20:30:52
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 600.39
Spectral Width 9615.4
Nucleus 1H
Br. OEN e
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PR M 7 y T 1
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f1 (ppm)
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Parameter Value
Solvent CDCI3
Temperature 298.3 ~2400
Pulse Sequence zgpg30
Experiment 1D L5900
Number of Scans 180
Receiver Gain 177
Relaxation Delay 3.0000 —2000
Pulse Width 11.6000
Acquisition Time 0.8651 1800
Acquisition Date 2014-10-29T20:34:05
Probe 5 mm PABBO BB/ 19F-1H/ D Z-GRD 2114607/ 0065
Spectrometer Frequency 150.98 ~1600
Spectral Width 37878.8
Nucleus 13C
—1400
@ -1200
Br. = _
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N et haMe 800
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: TG3 153 4 ADH20%IPATmpm Acquired By: System

Sample Type: Unknown Sample Set Name TG3 153 9242014
Vial: 6/ Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 0/24/2014 12:42:12 PM CDT
Date Processed: 10/6/2015 3:22:12 PM CDT

il o,
A T
0.80 % S |
] o™ SR
_ 00 g
Br
- ﬂ "-._I_ L ':l; M .
0.60 ' 15'“‘*. L “NH
D | M ’ I I:I-‘.I'n." !
< ¥l :
0.40 Te
+ exo-3m
0.20
\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17271, Processing
Method: Tony1

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015

Page: 1 of 1 3:22:45 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name TG3 185 1 272015
Vial: 1 Acq. Method Set: 1 ADH 80 20 Tmpm
Injection #: 1 Processing Method Tony"

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 20.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 2/7/2015 4:03:11 PM CST
Date Processed: 10/6/2015 3:23:34 PM CDT
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Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 17273; Processing
Method: Tony1
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 6.210 | 55205963 | 95.64 | 2692804
W2489 ChA 254nm |8.531| 2514957 101081
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 10/6/2015
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Solvent cdcl3 3
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Experiment 1D 3
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Relaxation Delay 1.0000 L
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