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1. General

All reactions were carried out under an atmosphere of nitrogen using the standard Schlenk
techniques, unless otherwise noted. Commercially available reagents were used without further
purification. Solvents were treated prior to use according to the standard methods. '"H NMR, "*C
NMR *'P NMR and ""F NMR spectra were recorded at room temperature in CDCly on 400 MHz
instrument with tetramethylsilane (TMS) as internal standard. Optical rotations were measured
with JASCO P-1010 polarimeter. Flash column chromatography was performed on silica gel
(200-300 mesh). All reactions were monitored by TLC analysis.

2. General Procedure for Synthesis of Iminophosphonates 1 and 3

Linear a-iminophosphonates 1 were synthesized according to Palacios’s procedure.” Among
them, 1la-f, 1h and 1i are the known compounds.

Ts, Ts,
0 TsNH, N"TS  HPO(OR), NH 1) TCCA, CH,Cl, N

)j\;» — =

Ar H Si(OEt), Ar H EtsN, toluene Ar PO(OR), 2) Poly-Py, CH,Cl, Ar)J\PO(OR)z
1

Following a known literature report,' the aldehyde (5.2 mmol), p-toluenesulfonamides (5.0
mmol) and ethyl silicate (5.4 mmol) were combined in a flask. The mixture was heated at 160 °C
under nitrogen for 5 h. On cooling, the reaction mixture was dissolved in warm ethyl acetate (30
mL) and treated with petroleum ether (50 mL), and stirred at room temperature for 1 h. During
this time crestals formed, which were colleceted by filtration, washed with petroleum ether and
dried to afford N-sulfonyl aldimine.

To a suspension of the corresponding N-sulfonyl aldimine (25 mmol) and the corresponding
dialkylphosphite (30 mmol) in toluene (50 mL) was added triethylamine (2.5 mmol). The solution
was stirred and refluxed in toluene for 24 h until disappearance of N-sulfonyl aldimine. The
solution was allowed to cool to room temperature, and upon cooling to -20 °C, crystals were
obtained. The resulting solid was collected by filtration, washed with cold toluene (30 mL) and
hexanes (30 mL) and dried under low pressure to afford pure N-tosyl a-aminophosphonates.’

To a solution of N-tosyl a-aminophosphonate (5.0 mmol) in dichloromethane (15 mL) was
added trichloroisocyanuric acid (15 mmol). The resulting suspension was stirred until disappear-
ance of the N-tosyl a-aminophosphonate, which was monitored by *'P NMR. Then the solid
residue was eliminated by filtration to afford a clear solution of intermediate N-chloro a-amino-
phosphonate and poly(4-vinylpyridine) (5.0 mmol), previously dried at 100 °C overnight, was
added. The resulting suspension was stirred under reflux overnight and the reaction was then
filtered and concentrated under reduced pressure. The resulting yellow oily crude was purified by
crystallization from diethyl ether.”

(E)-Diisopropyl(4-bromophenyl)(tosylimino)methylphosphonate (1g): The reaction was run
by using diisopropyl((4-bromophenyl)(4-methylphenylsulfonamido)methyl)phosphonate (2.02 g,

Ts., 4.0 mmol), affording 1.16 g (58% yield) of 1g as a white solid, m.p. =

oy 99-100 °C. 'H NMR (400 MHz, CDCl3) & 7.78 (d, J = 8.3 Hz, 2H),
/dg\oipr 7.68-7.56 (m, 4H), 7.30 (d, J = 8.3 Hz, 2H), 4.76-4.56 (m, 2H), 2.44 (s, 3H),
Br

1.27 (d, J = 6.1 Hz, 6H), 1.10 (d, J = 6.2 Hz, 6H); *C NMR (100 MHz,
CDCls) 8 177.7 (d, Joc= 199.6 Hz), 144.7, 137.0, 133.1 (d, Jpc = 25.4 Hz), 131.5, 130.1 (d, Jpc =
4.1 Hz), 129.7, 127.9, 126.6, 74.2 (d, Jyc = 7.2 Hz), 24.2 (d, Jpc = 3.6 Hz), 23.5 (d, Jpc = 5.7 Hz),
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21.8; 3'p NMR (162 MHz, CDCl;3) & 1.7. HRMS Calculated for C,H,sBrNOsPS [M+H]+
502.0447, found 502.0450.

Cyclic six-membered ring a-iminophosphonates 3a-f were synthesized from salicylaldehyde

by the combination of slightly modified literature procedures.”*"*

o) o)

] C[OH CISO,NH, < CCS”:O HPO(OR), i N O\§"=o
N N 5=0__ HPOOR), _

P opo | 84-98% N Et;N/toluene A~ NH
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MnO, N Pd=0 3| 3a 3 3¢ 3d 3e 3f
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5 R' H H 7-Me 8-MeO 7-MeO 6-MeO
3a-f PO(OR),

Following a known literature report,’ to a solution of salicylaldehyde (15 mmol) in dimethyl-
acetamide (100 mL) at 0 °C was carefully added freshly prepared chlorosulfonamide (40 mmol) in
small portions and the resulting solution was stirred for 12 h. The reaction was quenched carefully
with ice-cold water (100 mL) and the mixture was transferred to a separating funnel containing
dichloromethane (200 mL). The aqueous layer was separated and extracted with dichloromethane
(3x50 mL), and the combined organic layers were washed with saturated sodium bicarbonate
solution (100 mL), dried over sodium sulfate, filtered through a short pad of silica using dichloro-
methane as eluent and concentrated in vacuo. The residue was heated to 180 °C under vacuum to
remove volatile impurities to get benzoxathiazine-2,2-dioxide (6a-f).

To a suspension of the corresponding benzoxathiazine-2,2-dioxide (25 mmol) and the
corresponding dialkylphosphite (30 mmol) in toluene (50 mL) was added triethylamine (2.5
mmol). The solution was stirred and refluxed in toluene for 24 h until disappearance of benzo-
xathiazine-2,2-dioxide. The solution was allowed to cool to room temperature and purification was
performed by a silica gel column eluted with dichloromethane to give pure product.®

To a solution of the above product (1.0 mmol) in dichloromethane was added freshly
prepared manganese dioxide (10 mmol) (the manganese dioxide must be freshly prepared, or the
reaction yield will be low). The solution was stirred and refluxed at 50 °C for 4-8 h. The solution
was allowed to cool to room temperature and purification was performed by a silica gel column
eluted with dichloromethane to give pure product 3a-f.*

1,2,3-Benzoxathiazine-2,2-dioxide-4-diisopropylphosphonate (3a): The reaction was conducted
by using 3,4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-4-diisopropylphosphonate (3.07 g, 8.8
o mmol), affording 1.82 g (60% yield) of 3a as a white solid, m.p. = 69-70 °C, R¢
\$=O = 0.60 (dichloromethane/methanol 80/1). 'H NMR (400 MHz, CDCl;) &
=N 8.54-8.49 (m, 1H), 7.80-7.69 (m, 1H), 7.48-7.38 (m, 1H), 7.30 (d, J = 8.4 Hz,
PO(O'PY); 1H), 5.00-4.85 (m, 2H), 1.43 (d, J = 6.2 Hz, 6H), 1.40 (d, J = 6.2 Hz, 6H); "°C
NMR (100 MHz, CDCl3) 6 173.6 (d, Jpc = 199.8 Hz), 154.4 (d, Jpc = 8.8 Hz), 137.8, 131.5, 126 4,
119.2 (d, Jpc = 3.2 Hz), 115.9 (d, Jpc = 24.2 Hz), 75.2 (d, Jpc = 7.1 Hz), 24.2 (d, Jpc = 3.9 Hz),
23.9 (d, Jyc = 5.4 Hz); *'P NMR (162 MHz, CDCl3) & -0.8. HRMS Calculated for C;3H;sNOGPS
[M+H]" 348.0665, found 348.0667.

o

1,2,3-Benzoxathiazine-2,2-dioxide-4-diethylpylphosphonate (3b): The reaction was conducted
by using 3,4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-4-diethylphosphonate (0.964 g, 3.0
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mmol), affording 0.488 g (51% yield) of 3b as colorless oil, R¢= 0.40 (dichloromethane/methanol

80/1). 'H NMR (400 MHz, CDCl;) & 8.52-8.47 (m, 1H), 7.79-7.72 (m, 1H),

O  7.47-740 (m, 1H), 7.31 (d, J = 8.4 Hz, 1H), 4.46-4.26 (m, 4H), 1.42 (t,J=17.1

Hz, 6H); *C NMR (100 MHz, CDCl3) 8 173.0 (d, Jpc = 199.4 Hz), 154.4 (d, Jpc

POOED2 =89 Hz), 138.0, 131.4, 126.5, 119.2 (d, Jpc = 3.2 Hz), 115.9 (d, Jpc = 24.3 Hz),

65.7 (d, Joc = 7.1 Hz), 16.5 (d, Jpc = 6.0 Hz); *'P NMR (162 MHz, CDCls) & 0.9. HRMS
Calculated for C;;HsNO¢PS [M+H]+ 320.0352, found 320.0355.

(0]
O\Ié/=
_N

1,2,3-Benzoxathiazine-2,2-dioxide-7-methyl-4-diisopropylphosphonate (3c): The reaction was

conducted by using the 4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-7-methyl-4-diisopropylphos-

o phonate (0.363 g, 1.0 mmol), affording 0.272 g (75% yield) of 3c as a white

\IS//=O solid, m.p. = 125-126 °C, Ry = 0.70 (dichloromethane/methanol 80/1). 'H

N NMR (400 MHz, CDCl3) 6 8.39 (d, J= 8.2 Hz, 1H), 7.25-7.19 (m, 1H), 7.11

PO(O'Pr) (s, 1H), 4.98-4.84 (m, 2H), 2.50 (s, 3H), 1.42 (d, J= 6.2 Hz, 6H), 1.40 (d, J

= 6.2 Hz, 6H); °C NMR (100 MHz, CDCl3) 6 173.3 (d, Jpc = 199.7 Hz), 154.6 (d, Jpc = 9.0 Hz),

150.6, 131.2, 127.4, 119.3 (d, Jpc = 3.2 Hz), 113.7 (d, Jpc = 24.5 Hz), 75.0 (d, Jpc = 7.1 Hz), 24.2

(d, Jpc = 3.9 Hz), 23.9 (d, Jpc = 5.4 Hz), 22.5; >'P NMR (162 MHz, CDCl;) & -0.5. HRMS
Calculated for C4H, NOGPS [M+H]" 362.0822, found 362.0823.

Me O

1,2,3-Benzoxathiazine-2,2-dioxide-8-methoxy-4-diisopropylphosphonate (3d): The reaction
was conducted by using 3,4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-8-methoxy-4-diisoprop-

OMe ylphosphonate (0.493 g, 1.3 mmol), affording 0.326 g (66% yield) of 3d as a
O~y white solid, m.p. = 103-104 °C, R = 0.40 (dichloromethane/methanol 80/1). 'H

I
N NMR (400 MHz, CDCly)  8.10-8.02 (m, 1H), 7.38-7.27 (m, 2H), 4.98-4.84 (m,

Po'Pr), 2H), 3.96 (s, 3H), 1.42 (d, J = 6.2 Hz, 6H), 1.40 (d, J = 6.2 Hz, 6H); °C NMR
(100 MHz, CDCls) & 174.0 (d, Jpc = 200.5 Hz), 148.8 (d, Joc = 4.3 Hz), 143.9 (d, Jpc = 9.3 Hz),
126.0, 122.1, 120.0, 116.6 (d, Jpc = 24.7 Hz), 75.1 (d, Joc = 7.1 Hz), 56.8, 24.2 (d, Jpc = 3.9 Hz),
23.9 (d, Jyc = 5.4 Hz); *'P NMR (162 MHz, CDCl;) & -0.7. HRMS Calculated for C14H,NO;PS
[M+H]" 378.0771, found 378.0774.

1,2,3-Benzoxathiazine-2,2-dioxide-7-methoxy-4-diisopropylphosphonate (3e): The reaction
was conducted by using 3,4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-7-methoxy-4-diisoprop-
Ve 0. 9 ylphosphonate (0.152 g, 0.4 mmol), affording 0.064 g (42% yield) of 3e as
"$=0  a white solid, m.p. = 112-113 °C, R = 0.90 (dichloromethane). '"H NMR

N (400 MHz, CDCl;) & 8.46 (d, J = 9.1 Hz, 1H), 6.92-6.85 (m, 1H),

POOP2 675671 (m, 1H), 4.97-4.81 (m, 2H), 3.93 (s, 3H), 1.41 (d, J = 6.2 Hz,
6H), 1.38 (d, J = 6.2 Hz, 6H); BC NMR (100 MHz, CDCl3) 6 172.4 (d, Jpc = 199.3 Hz), 167.3,
157.2 (d, Joc = 9.6 Hz), 133.4, 113.6, 109.8 (d, Jpc = 24.9 Hz), 103.5 (d, Jpc = 3.3 Hz), 74.9 (d, Joc
=7.1 Hz), 56.6, 24.2 (d, Jpc = 3.9 Hz), 23.9 (d, Jpc = 5.3 Hz); *'P NMR (162 MHz, CDCl;) § -0.2.
HRMS Calculated for C1,H, NO,PS [M+H]" 378.0771, found 378.0774.

1,2,3-Benzoxathiazine-2,2-dioxide-6-methoxy-4-diisopropylphosphonate (3f): The reaction
was conducted by using 3,4-dihydro-1,2,3-benzoxathiazine-2,2-dioxide-6-methoxy-4-diisoprop-
ylphosphonate (0.683 g, 1.8 mmol), affording 0.377 g (55% yield) of 3f as

o]
O\
§=0 yellow oil, Ry = 0.40 (dichloromethane/methanol 80/1). 'H NMR (400
MeO N MHz, CDCl;) $ 8.04-7.99 (m, 1H), 7.32-7.20 (m, 2H), 4.99-4.85 (m, 2H),

POz 387 (s, 3H), 1.4 (d, J = 6.2 Hz, 6H), 1.41 (d, J = 6.2 Hz, 6H); °C NMR
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(100 MHz, CDCl3) 6 173.3 (d, Jpc = 200.0 Hz), 157.1, 148.3 (d, Jpc = 8.6 Hz), 125.3, 120.1 (d, Jpc
=3.2 Hz), 116.2 (d, Jpc = 24.0 Hz), 113.4, 75.2 (d, Jpc = 7.1 Hz), 56.2, 24.2 (d, Jpc = 3.9 Hz), 23.9
(d, Jpc = 5.4 Hz), 3p NMR (162 MHz, CDCl3) 6 -0.5. HRMS Calculated for C;4H,;NO;PS
[M+H]" 378.0771, found 378.0770.

Cyclic five-membered ring a-iminophosphonates 3g-i were synthesized from N-tert-butyl-

benzenesulfonamide by the combination of slightly modified literature procedure.>*°
O\\ //O A\ O\\ /o
S NHgy D "BuLi, DMF s’ HPO(OR), s
2) TsOH+H,0 N Et;Nitoluene NH
R 42-58% R 48-97% R
5g-i (2 steps) 6g-i ° 7g-i PO(OR),
Q.0

7 7 A
MO, s A§ 3| 3g 3n 3

N R| iPr Et iPr

51-81% R Rl H H Me

4
3gi PO(OR),

To a solution of N-tert-butylbenzenesulfonamide (20 mmol) in tetrahydrofuran (50 mL) held
at -78 °C under nitrogen atmosphere was added dropwise a 1.6 M solution of n-butyllithium in
tetrahydrofuran (44 mmol). After stirred at -20 °C for 0.5 h, the yellow mixture was placed at -78
°C and dimethyl formamide (30 mmol) was added. The solution was allowed to stir for 4 h then
warm slowly to room temperature. Saturated aqueous ammonium chloride (50 mL) was added, the
mixture was transferred to a separatory funnel with ethyl acetate, and the organic phase was
separated. The aqueous phase was extracted with ethyl acetate (3%30 mL) and the organic extracts
were combined, washed with brine (50 mL), dried over sodium sulfate. The resulting mixture was
concentrated in vacuo and further purification was performed by a short silica gel column.’
Subsequently, to a solution of the above crude product in toluene, p-toluenesulfonic acid (20 mg)
was added. The mixture was stirred at 110 °C for 5 h. The yellow oil was purified by a silica gel
column eluted with petroleum ether/ethyl acetate = 2/1 to give pure product benzo[d]isothiazole
1,1-dioxide (6g-i).°

To a suspension of the corresponding benzo[d]isothiazole 1,1-dioxide (5.6 mmol) and the
corresponding dialkylphosphite (6.7 mmol) in toluene (15 mL) was added triethylamine (0.56
mmol). The solution was stirred and refluxed in toluene for 24 h until disappearance of
benzo[d]isothiazole 1,1-dioxide. The solution was allowed to cool to room temperature and
purification was performed by a silica gel column eluted with petroleum ether/ethyl acetate = 1/1
to give pure product.”

To a solution of the above product (5.0 mmol) in dichloromethane was added freshly
prepared manganese dioxide (50 mmol) (the manganese dioxide must be freshly prepared,
ortherwise the reaction yield will be low). The solution was stirred and refluxed at 50 °C for 4-8 h
The solution was allowed to cool to room temperature and purification was performed by a silica

gel column eluted with dichloromethane to give iminophosphonates 3g-i.*

5-Methyl-benzo[d]isothiazole 1,1-dioxide (6i): The reaction was conducted by using N-tert-

Q0 butyl-4-methylbenzenesulfonamide (3.26 g, 14 mmol), affording 1.09 g (42%

S‘N yield) of 6i as white solid, m.p. = 127-128 °C, Ry = 0.10 (petroleum ether/ethyl

Me 7 acetate 5/1). '"H NMR (400 MHz, CDCl) & 8.73 (s, 1H), 7.80 (d, J = 7.6 Hz, 1H),

7.56 (d, J= 7.3 Hz, 1H), 7.47 (s, 1H), 2.52 (s, 3H); *C NMR (100 MHz, CDCl;) & 163.4, 145.8,

136.3, 135.1, 131.2, 126.8, 122.8, 21.8. HRMS Calculated for CsHgNO,S [M+H]" 182.0270,
S4



found 182.0269.

Diisopropyl(1,1-dioxidobenzo[d]isothiazol-3-yl)phosphonate (3g): The reaction was conducted
by using diisopropyl(1,1-dioxido-2,3-dihydrobenzo[d]isothiazol-3-yl)phosphonate (1.67 g, 5.0
Q.0 mmol), affording 1.35 g (81% yield) of 3g as colorless oil, R = 0.80

S‘N (petroleum ether/ethyl acetate 1/2). 'H NMR (400 MHz, CDCl;3) 6 8.24-8.18 (m,

{ 1H), 7.97-7.90 (m, 1H), 7.81-7.72 (m, 2H), 5.03-4.89 (m, 2H), 1.47-1.38 (m,
12H); C NMR (100 MHz, CDCl3) & 168.3 (d, Jpc = 204.1 Hz), 138.6 (d, Jpc =
3.3 Hz), 134.6, 134.2, 130.1 (d, Jpc = 25.5 Hz), 127.7, 123.0, 75.0 (d, Jpc = 6.9 Hz), 24.1 (d, Jpc =
4.0 Hz), 23.9 (d, Jec = 5.1 Hz); *'P NMR (162 MHz, CDCl;) & -1.2. HRMS Calculated for

C13H;oNOsPS [M+H]" 332.0716, found 332.0717.

PO(O'PI),

Diethyl(1,1-dioxidobenzo[d]isothiazol-3-yl)phosphonate (3h): The reaction was conducted by
using diethyl(1,1-dioxido-2,3-dihydrobenzo[d]isothiazol-3-yl)phosphonate (0.183 g, 0.6 mmol),
) ,0 affording 0.090 g (51% yield) of 3h as white solid, m.p. = 76-77 °C, Ry = 0.60
S\N (dichloromethane/ethyl acetate 1/1). '"H NMR (400 MHz, CDCl;) & 8.22-8.10
{ (m, 1H), 7.96-7.86 (m, 1H), 7.81-7.69 (m, 2H), 4.45-4.29 (m, 4H), 1.41 (t, J =
POOED2 7 0 Hz, 6H); *C NMR (100 MHz, CDCl3) & 167.6 (d, Joc = 203.1 Hz), 138.6,
134.6, 134.4, 130.0 (d, Jpc = 25.7 Hz), 127.7, 123.1, 65.5 (d, Joc = 6.3 Hz), 16.4 (d, Jpc = 5.4 Hz);
3P NMR (162 MHz, CDCls) 6 0.6. HRMS Calculated for C;;H;sNOsPS [M+H]" 304.0403, found

304.0407.

Diisopropyl(5-methyl-1,1-dioxidobenzo[d]isothiazol-3-yl)phosphonate (3i): The reaction was
conducted by using diisopropyl(5-methyl-1,1-dioxido-2,3-dihydrobenzo[d]-isothiazol-3-yl)phos-

Q,,0 phonate (0.278 g, 0.8 mmol), affording 0.157 g (57% yield) of 3i as white
"

N solid, m.p. = 73-74 °C, R; = 0.50 (petroleum ether/ethyl acetate 2/1). 'H
Me { NMR (400 MHz, CDCl5) 6 7.96 (s, 1H), 7.79-7.73 (m, 1H), 7.53 (d, J="7.7

POOPN2 1, 1H), 4.98-4.84 (m, 2H), 2.49 (s, 3H), 1.44-134 (m, 12H); °C NMR
(100 MHz, CDCl3) & 168.3 (d, Jpc = 203.2 Hz), 146.0, 136.0 (d, Jpc = 3.2 Hz), 134.7, 130.7 (d, Jpc
=25.6 Hz), 128.1 (d, Jpc = 1.4 Hz), 122.7, 75.0 (d, Jpc = 6.9 Hz), 24.1 (d, Jpc = 4.0 Hz), 23.9 (d,
Jpc = 5.1 Hz), 21.9; 3p NMR (162 MHz, CDCl;) ¢ -1.2. HRMS Calculated for C;4H,;NOsPS
[M+H]" 346.0873, found 346.0876.
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3. General Procedure for Asymmetric Hydrogenation

Ts Ts

N NH
OR OR
ﬁ‘OR l\?‘OF{
o Pd(OCOCF3), o
1 H, (R)-DifluorPhos 2
9 " (600psi) 0
Xdoo TFE/DCM (2/1) Xdog
_N 4AMS, 40°C, 24 h NH
3 PO(OR), 4 PO(OR),
X =0, None

Pd(OCOCF;); (0.7 mg, 0.002 mmol) and (R)-Difluorphos (1.6 mg, 0.0024 mmol) were
placed in a dried Schlenk tube under nitrogen atmosphere, and degassed anhydrous acetone was
added. The mixture was stirred at room temperature for 1 h, then, the solvent was removed under
vacuum to give the catalyst. In a glovebox, to the mixture of iminophosphonates (0.10 mmol) and
4A MS (50 mg) was added the above catalyst with 1.5 mL mixed solvent (2,2,2-trifluoroethanol/
dichloromethane = 2/1). The hydrogenation was performed at 40 °C under hydrogen (600 psi) in a
stainless steel autoclave for 24 h. After carefully releasing the hydrogen, the autoclave was opened
and the reaction mixture was evaporated in vacuo. Flash chromatography on silica gel using

dichloromethane as the eluent gave the amino phosphonate products.

(5)-Diethyl(4-methylphenylsulfonamido)(phenyl)methylphosphonate (2a): 37 mg, 93% yield,
96% ee, [a]*p = -16.22 (¢ 0.74, CHCL3), known compound,” white solid, m.p. = 130-131 °C, Ry =
Ts. 0.50 (petroleum ether/ethyl acetate 1/1). 'H NMR (400 MHz, CDCls) &
' 7.59-7.51 (m, 1H), 7.45 (d, J = 8.3 Hz, 2H), 7.26-7.19 (m, 2H), 7.14-7.00 (m,

ﬁigg 3H), 6.91 (d, J = 8.0 Hz, 2H), 4.82 (dd, J = 9.9 Hz, Jpy = 24.4 Hz, 1H), 4.34-4.23

(m, 2H), 3.92-3.80 (m, 1H), 3.65-3.52 (m, 1H), 2.24 (s, 3H), 1.37 (t, /= 7.1 Hz,
3H), 1.03 (t, J= 7.1 Hz, 3H); *C NMR (100 MHz, CDCls) & 142.7, 138.2 (d, Jpc= 1.8 Hz), 133.8,
129.0, 128.5 (d, Jpc = 5.9 Hz), 128.2 (d, Joc = 2.2 Hz), 127.8 (d, Joc = 2.9 Hz), 127.2, 64.3 (d, Joc =
7.0 Hz), 63.7 (d, Joc= 7.0 Hz), 55.6 (d, Joc= 157.2 Hz), 21.4, 16.6 (d, Jpc= 6.0 Hz), 16.2 (d, Jpc=
5.6 Hz); *'P NMR (162 MHz, CDCl3) & 19.6. HPLC: Chiralcel IA-H column, 254 nm, 30 °C,

n-hexane/i-propanol = 65/35, flow = 0.7 mL/min, retention time 13.2 min and 22.6 min (maj).

(8)-Dimethyl(4-methylphenylsulfonamido)(phenyl)methylphosphonate (2b): 36 mg, 97%

yield, 94% ee, [a]*p = -26.00 (¢ 0.60, CHCls), known compound,” white solid, m.p. = 169-170 °C,

Ts. R¢ = 0.10 (petroleum ether/ethyl acetate 1/1). '"H NMR (400 MHz, CDCl;) &

" ome 747 (d,J=8.1 Hz, 2H), 7.29-7.18 (m, 3H), 7.17-7.03 (m, 3H), 6.95 (d, /= 8.0

Ej/k E<0Me Hz, 2H), 4.85 (dd, J = 9.0 Hz, Jpy = 24.4 Hz, 1H), 3.88 (d, Jyy= 10.7 Hz, 3H),

3.40 (d, Joy = 10.6 Hz, 3H), 2.25 (s, 3H); *C NMR (100 MHz, CDCly) & 143.0,

138.1 (d, Jpc= 1.6 Hz), 133.6, 129.1, 128.4 (d, Jpc= 2.2 Hz), 128.4 (d, Jpc= 6.0 Hz), 128.1 (d, Jpc

=2.9 Hz), 127.2, 55.1 (d, Joc = 157.2 Hz), 54.8 (d, Joc= 7.2 Hz), 54.1 (d, Jyc= 7.0 Hz), 21.5; *'P

NMR (162 MHz, CDCl;) & 21.9. HPLC: Chiralcel IA-H column, 254 nm, 30 °C, n-hexane/
i-propanol = 65/35, flow = 0.7 mL/min, retention time 14.4 min and 19.7 min (maj).

(8)-Diisopropyl(4-methylphenylsulfonamido)(phenyl)methylphosphonate (2c): 42 mg, 98%

yield, 96% ee, [a]*’p = -9.75 (¢ 0.80, CHCls), known compound,” white solid, m.p. = 190-191 °C,

Ry = 0.60 (petroleum ether/ethyl acetate 1/1). 'H NMR (400 MHz, CDCl3) 6 7.43 (d, J= 8.2 Hz,

2H), 7.19 (d, J= 7.4 Hz, 2H), 7.12-6.95 (m, 4H), 6.91 (d, J= 8.1 Hz, 2H), 4.93-4.80 (m, 1H), 4.74

(dd, J = 9.7 Hz, Jpyy = 24.6 Hz, 1H), 4.42-4.28 (m, 1H), 2.24 (s, 3H), 1.44-1.34 (m, 6H), 1.21 (d, J
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= 6.2 Hz, 3H), 0.76 (d, J = 6.2 Hz, 3H); *C NMR (100 MHz, CDCls) § 142.6, 138.3 (d, Joc= 1.8

e Hz), 134.1, 129.0, 128.7 (d, Jec= 5.9 Hz), 128.1 (d, Jec= 2.2 Hz), 127.7 (d, Joc

opr = 2.9 Hz), 127.2, 73.0 (d, Jpc= 7.3 Hz), 72.7 (d, Jpc= 7.3 Hz), 56.1 (d, Jpc=
O/kg\oipr 158.8 Hz), 24.5 (d, Jpc= 3.3 Hz), 24.3 (d, Jpc= 2.9 Hz), 24.0 (d, Jpc= 5.9 Hz),
23.0 (d, Jpc = 6.2 Hz), 21.5; *'P NMR (162 MHz, CDCl;) & 18.0. HPLC:

Chiralcel IA-H column, 254 nm, 30 °C, n-hexane/i-propanol = 65/35, flow = 0.7 mL/min,

retention time 12.1 min and 21.5 min (maj).

(8)-Dibenzyl(4-methylphenylsulfonamido)(phenyl)methylphosphonate (2d): 49 mg, 93%
yield, 95% ee, [a]*’p = +20.12 (¢ 0.84, CHCI3), known compound,” white solid, m.p. = 136-137

Tse °C, R¢ = 0.70 (petroleum ether/ethyl acetate 1/1). '"H NMR (400 MHz, CDCl3) &
NH

_opn -73-7.61 (m, 1H), 7.49 (d, J = 8.3 Hz, 2H), 7.40-7.19 (m, 10H), 7.18-7.11 (m,
O/'\E\OBn 1H), 7.10-6.98 (m, 4H), 6.85 (d, J= 8.1 Hz, 2H), 5.27-5.08 (m, 2H), 4.99 (dd, J
=9.9 Hz, Jpy = 24.6 Hz, 1H), 4.82-4.74 (m, 1H), 4.52-4.43 (m, 1H), 2.21 (s, 3H);
C NMR (100 MHz, CDCls) & 142.8, 138.2 (d, Jpc = 1.7 Hz), 136.2 (d, Jpc = 6.1 Hz), 135.8 (d,
Jrc = 5.9 Hz), 133.7, 129.1, 128.7, 128.6 (d, Jpc = 6.0 Hz), 128.6, 128.6, 128.5, 128.4 (d, Jpc = 2.3
Hz), 128.3, 128.0 (d, Jpc = 2.9 Hz), 127.9, 127.2, 69.5 (d, Jpc = 7.2 Hz), 68.8 (d, Jpc = 7.1 Hz),
55.7 (d, Joc = 157.4 Hz), 21.5; *'P NMR (162 MHz, CDCl3) & 20.5. HPLC: Chiralcel IA-H
column, 254 nm, 30 °C, n-hexane/i-propanol = 65/35, flow = 0.7 mL/min, retention time 25.8 min
and 30.1 min (maj).

(S)-Diisopropyl((4-fluorophenyl)(4-methylphenylsulfonamido)methyl)phosphonate (2e): 40
mg, 91% yield, 97% ee, [oc]ZOD = -7.04 (c 0.81, CHCI;), known compound,2 white solid, m.p. =
Tse 143-144 °C, Ry = 0.60 (petroleum ether/ethyl acetate 1/1)., "H NMR (400

_opr MHz, CDCl3) & 7.66-7.52 (m, 1H), 7.42 (d, J = 8.3 Hz, 2H), 7.23-7.13 (m,
/©/‘\E\O‘Pr 2H), 6.90 (d, J = 8.1 Hz, 2H), 6.73-6.63 (m, 2H), 4.99-4.85 (m, 1H), 4.75 (dd,

F J=10.1 Hz, Jpy = 24.9 Hz, 1H), 4.46-4.32 (m, 1H), 2.24 (s, 3H), 1.43 (d, J =
6.2 Hz, 3H), 1.40 (d, J = 6.1 Hz, 3H), 1.23 (d, J = 6.2 Hz, 3H), 0.83 (d, J = 6.1 Hz, 3H); °C NMR
(100 MHz, CDCl3) 8 162.4 (dd, Jrc = 246.7 Hz, Jpc = 3.2 Hz), 142.8, 138.4 (d, Jpc = 2.1 Hz),
130.4 (dd, Jegc= 8.2 Hz, Jpc= 6.0 Hz), 130.1 (d, Jpc= 3.2 Hz), 129.0, 127.2, 114.9 (dd, Jpc=21.5
Hz, Jpc= 2.2 Hz), 73.3 (d, Jpc= 7.3 Hz), 72.6 (d, Jpc= 7.5 Hz), 55.4 (d, Jpc= 160.7 Hz), 24.6 (d,
Jre=3.2 Hz), 24.3 (d, Jpc = 3.4 Hz), 24.0 (d, Jyc= 5.7 Hz), 23.2 (d, Jpc= 5.7 Hz), 21.5; *'P NMR
(162 MHz, CDCl3) 6 17.5 (d, Jrp= 4.9 Hz); '’F NMR (376 MHz, CDCl;) & -114.6 (d, Jpr = 4.8 Hz).
HPLC: Chiralcel IA-H column, 230 nm, 30 °C, n-hexane/i-propanol = 65/35, flow = 0.7 mL/min,

retention time 16.3 min and 25.4 min (maj).

(S)-Diisopropyl((4-chlorophenyl)(4-methylphenylsulfonamido)methyl)phosphonate (2f): 43
mg, 93% yield, 94% ee, [a]*’p = -4.42 (¢ 0.86, CHCl;), known compound,” white solid, m.p. =
Ts. 183-184 °C, Rr = 0.70 (petroleum ether/ethyl acetate 1/1). 'H NMR (400

_opr MHz, CDCls) 6 7.89-7.74 (m, 1H), 7.40 (d, J = 8.3 Hz, 2H), 7.18-7.08 (m,
/©/kg\oipr 2H), 6.99-6.84 (m, 4H), 5.02-4.88 (m, 1H), 4.74 (dd, J = 10.2 Hz, Jpy=25.1
cl Hz, 1H), 4.49-4.35 (m, 1H), 2.26 (s, 3H), 1.46 (d, /= 6.1 Hz, 3H), 1.42 (d, J
= 6.2 Hz, 3H), 1.25 (d, J = 6.1 Hz, 3H), 0.87 (d, J = 6.2 Hz, 3H); >*C NMR (100 MHz, CDCl;) &
142.9, 138.3 (d, Jpc= 1.8 Hz), 133.6 (d, Jpc= 3.3 Hz), 132.7, 130.1 (d, Jpc= 5.9 Hz), 128.9, 128.0
(d, Jpc= 2.2 Hz), 127.2, 73.4 (d, Jpc= 7.3 Hz), 72.6 (d, Jpc= 7.3 Hz), 55.5 (d, Jpc= 160.7 Hz),
24.6 (d, Jpc=2.9 Hz), 24.2 (d, Jpc= 3.7 Hz), 24.0 (d, Jpc= 5.9 Hz), 23.2 (d, Jpc= 5.9 Hz), 21.5;

S7



3p NMR (162 MHz, CDCl;) & 17.2. HPLC: Chiralcel IA-H column, 230 nm, 30 °C, n-hexane/

i-propanol = 65/35, flow = 0.7 mL/min, retention time 20.2 min and 31.5 min (maj).

(S)-Diisopropyl((4-bromophenyl)(4-methylphenylsulfonamido)methyl)phosphonate (2g): 45
mg, 90% yield, 92% ee, [a]*’p = -1.10 (¢ 0.82, CHC3), unknown compound, white solid, m.p. =

LENW 194-195 °C, Ry = 0.70 (petroleum ether/ethyl acetate 1/1). 'H NMR (400

_oipr MHz, CDCly) § 7.40 (d, J = 8.3 Hz, 2H), 7.35-7.25 (m, 1H), 7.15-7.09 (m,
g\oipr 2H), 7.08-7.01 (m, 2H), 6.93 (d, J = 8.1 Hz, 2H), 4.97-4.83 (m, 1H), 4.70
Br

(dd, J = 9.9 Hz, Joy = 24.8 Hz, 1H), 4.49-4.35 (m, 1H), 2.29 (s, 3H),
1.48-1.35 (m, 6H), 1.25 (d, J = 6.1 Hz, 3H), 0.88 (d, J = 6.2 Hz, 3H); °C NMR (100 MHz, CDCls)
8 143.2, 138.1 (d, Joc= 1.8 Hz), 133.2, 131.1 (d, Jpc= 2.2 Hz), 130.4 (d, Joc= 6.2 Hz), 129.1,
127.2, 121.9 (d, Jpc= 3.7 Hz), 73.4 (d, Joc= 7.7 Hz), 72.7 (d, Joc= 7.7 Hz), 55.6 (d, Jpc= 159.2
Hz), 24.6 (d, Joc = 3.3 Hz), 24.3 (d, Jec= 3.7 Hz), 24.0 (d, Jpc= 5.9 Hz), 23.3 (d, Joc = 5.9 Hz),
21.6; *'P NMR (162 MHz, CDCls) & 17.0. HPLC: Chiralcel IA-H column, 230 nm, 30 °C,
n-hexane/i-propanol = 65/35, flow = 0.7 mL/min, retention time 21.4 min and 35.4 min (maj).
HRMS Calculated for CooH,sBrNOsPS [M+H]" 504.0604, found 504.0604.

(S)-Diisopropyl((4-methylphenylsulfonamido)(4-nitrophenyl)methyl)phosphonate  (2h): 43
mg, 92% yield, 85% ee, [oc]ZOD =-7.91 (c 0.86, CHCI;), known compound,2 white solid, m.p. =

TS 200-201 °C, Ry = 0.50 (petroleum ether/ethyl acetate 1/1). '"H NMR (400

oipy MHz, CDCL;) 8 7.85 (d, J = 8.4 Hz, 2H), 7.58-7.49 (m, 1H), 7.47-7.32 (m,
/©)\g\oipr 4H), 6.92 (d, J = 8.2 Hz, 2H), 5.00-4.80 (m, 2H), 4.58-4.44 (m, 1H), 2.22 (s,

3H), 1.48-1.39 (m, 6H), 1.28 (d, /= 6.1 Hz, 3H), 0.94 (d, J= 6.1 Hz, 3H);
C NMR (100 MHz, CDCls) & 147.3 (d, Jpc = 3.3 Hz), 143.6, 141.8, 137.9 (d, Jpc= 1.8 Hz),
129.5 (d, Jpc= 5.5 Hz), 129.2, 127.2, 123.1 (d, Jpc = 2.2 Hz), 74.0 (d, Jpc= 7.3 Hz), 73.0 (d, Jpc=
7.7 Hz), 55.7 (d, Jpc= 157.4 Hz), 24.6 (d, Jpc= 3.3 Hz), 24.2 (d, Jpc= 3.7 Hz), 24.0 (d, Jpc= 5.5
Hz), 23.5 (d, Jec = 5.5 Hz), 21.5; *'P NMR (162 MHz, CDCl;) & 16.0. HPLC: Chiralcel IA-H
column, 230 nm, 30 °C, n-hexane/i-propanol = 65/35, flow = 0.7 mL/min, retention time 24.2 min

and 44.5 min (maj).

(S)-Diisopropyl((4-methylphenylsulfonamido)(p-tolyl)methyl)phosphonate (2i): 42 mg, 96%
yield, 97% ee, [a]*’p = -11.12 (¢ 0.80, CHCl5), known compound,” white solid, m.p. = 157-158 °C,

LEN R¢=0.50 (petroleum ether/ethyl acetate 1/1). 'H NMR (400 MHz, CDCls) 8

_opr 7143 (d,J=7.9 Hz, 2H), 7.05 (d, /=7.1 Hz, 2H), 6.94 (d, J = 7.9 Hz, 2H),
g\oiPr 6.85 (d, J=7.6 Hz, 2H), 6.61 (s, 1H), 4.89-4.75 (m, 1H), 4.67 (dd, J = 9.5
Me

Hz, Jpy = 24.3 Hz, 1H), 4.42-4.28 (m, 1H), 2.27 (s, 3H), 2.23 (s, 3H),
1.41-1.31 (m, 6H), 1.21 (d, J = 6.1 Hz, 3H), 0.80 (d, J = 6.1 Hz, 3H); *C NMR (100 MHz, CDCl;)
d 142.7, 138.3 (d, Jpc= 1.4 Hz), 137.5 (d, Jpc= 3.1 Hz), 131.0, 129.0, 128.8 (d, Jpc= 2.2 Hz),
128.6 (d, Jpc= 5.9 Hz), 127.3, 72.8 (d, Jpc= 7.5 Hz), 72.6 (d, Jpc= 7.3 Hz), 55.8 (d, Jpc= 159.0
Hz), 24.5, 24.4 (d, Jpc= 3.1 Hz), 24.0 (d, Jpc= 5.6 Hz), 23.1 (d, Jpc= 6.1 Hz), 21.5, 21.2; *'P
NMR (162 MHz, CDCl3) & 18.1. HPLC: Chiralcel IA-H column, 230 nm, 30 °C, n-hexane/
i-propanol = 65/35, flow = 0.7 mL/min, retention time 15.0 min and 24.6 min (maj).
(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-4-diisopropylphosphonate (4a): 32 mg,
90% yield, 96% ee, [(X]ZOD = -72.11 (¢ 0.43, CHCl;), unknown compound, white solid, m.p. =
158-159 °C, Ry = 0.40 (petroleum ether/ethyl acetate 2/1). 'H NMR (400 MHz, CDCl;) &
7.86-7.77 (m, 1H), 7.38-7.29 (m, 1H), 7.24-7.15 (m, 1H), 7.02 (d, J = 8.2 Hz, 1H), 5.95-5.70 (m,
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1H), 5.05 (dd, J= 7.7 Hz, Jpy= 20.4 Hz, 1H), 4.88-4.75 (m, 1H), 4.72-4.58 (m, 1H), 1.40-1.33 (m,
6H), 1.31 (d, J = 6.2 Hz, 3H), 1.10 (d, J = 6.2 Hz, 3H); *C NMR (100 MHz,
CDCl3) 8 151.8 (d, Jpc = 9.0 Hz), 130.0 (d, Jpc = 2.1 Hz), 128.0 (d, Jpc = 3.3
Hz), 125.5 (d, Jpc = 2.2 Hz), 119.3 (d, Jpc = 0.6 Hz), 116.6 (d, Jpc = 3.8 Hz),

POO'PN2 73,9 (d, Jpc = 7.1 Hz), 73.5 (d, Joc = 7.0 Hz), 54.4 (d, Joc = 154.2 Hz), 24.3 (d,
Joc =3.4 Hz), 24.2 (d, Jpc = 4.0 Hz), 23.9 (d, Jpc = 4.9 Hz), 23.6 (d, Jpc = 5.4 Hz); *'P NMR (162
MHz, CDCl3) § 14.4. HPLC: Chiralcel AD-H column, 220 nm, 30 °C, n-hexane/i-propanol =
80/20, flow = 0.8 mL/min, retention time 7.1 min (maj) and 7.9 min. HRMS Calculated for
C13H, NOGPS [M+H]" 350.0822, found 350.0824.

o7
S=0

l
NH

(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-4-diethylphosphonate (4b): 27 mg, 85%

yield, 93% ee, [a]*’p = -58.24 (¢ 0.36, CHCl3), unknown compound, white solid, m.p. = 153-154

o. o °C, Ry = 0.20 (dichloromethane). 'H NMR (400 MHz, CDCls) 6 7.80-7.73 (m,

$=0  1H), 7.38-7.30 (m, 1H), 7.24-7.16 (m, 1H), 7.02 (d, J = 8.3 Hz, 1H), 6.00 (s, 1H),

NH 5.11 (d, Jpg = 20.7 Hz, 1H), 4.30-4.19 (m, 2H), 4.18-4.00 (m, 2H), 1.37 (t, J =

POORY): 71 Hz, 3H), 1.23 (t, J = 7.1 Hz, 3H); '*C NMR (100 MHz, CDCl;) & 151.8 (d,

Jpc = 8.9 Hz), 130.0 (d, Jpc = 2.0 Hz), 127.7 (d, Jpc = 3.4 Hz), 125.5 (d, Jpc = 2.2 Hz), 119.3,

116.3 (d, Jpc = 3.2 Hz), 64.7 (d, Jpc = 6.9 Hz), 64.2 (d, Jpc = 6.8 Hz), 53.9 (d, Jpc = 155.5 Hz),

16.4 (d, Joc = 4.1 Hz), 16.4 (d, Joc = 4.0 Hz); *'P NMR (162 MHz, CDCl;) & 16.6. HPLC:

Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 0.7 mL/min,

retention time 10.3 min and 19.6 min (maj). HRMS Calculated for C;H;;NO¢PS [M+H]"
322.0509, found 322.0514.

(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-7-methyl-4-diisopropylphosphonate (4c):

31 mg, 86% yield, 99% ee, [oc]ZOD =-75.16 (¢ 0.62, CHCl;), unknown compound, white solid, m.p.

o = 132-133 °C, Ry = 0.30 (dichloromethane). 'H NMR (400 MHz, CDCl5) &

Me O\Ié/=0 7.68 (d, J= 8.1 Hz, 1H), 7.00 (d, /= 8.1 Hz, 1H), 6.82 (s, 1H), 5.79 (s, 1H),

N 5.00 (d, Jeu = 20.1 Hz, 1H), 4.87-4.74 (m, 1H), 4.71-4.57 (m, 1H), 2.33 (s,

POO'PI2  3H), 1.41-1.33 (m, 6H), 1.30 (d, J = 6.2 Hz, 3H), 1.11 (d, J = 6.2 Hz, 3H);

C NMR (100 MHz, CDCls) 6 151.6 (d, Jpc = 9.0 Hz), 140.6 (d, Jpc = 2.1 Hz), 127.7 (d, Jpc = 3.2

Hz), 126.4 (d, Jpc = 2.3 Hz), 119.5 (d, Jpc = 0.6 Hz), 113.4 (d, Jpc = 3.8 Hz), 73.7 (d, Jpc = 7.0

Hz), 73.4 (d, Jpc = 6.9 Hz), 54.2 (d, Jpc = 154.5 Hz), 24.3 (d, Jpc = 3.3 Hz), 24.2 (d, Jpc = 4.0 Hz),

23.9 (d, Jyc = 4.9 Hz), 23.6 (d, Jpc = 5.4 Hz), 21.1; *'P NMR (162 MHz, CDCl3) 6 14.6. HPLC:

Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min,

retention time 6.9 min and 9.5 min (maj). HRMS Calculated for C;4H,3NO¢PS [M+H]+ 364.0978,
found 364.0986.

(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-8-methoxy-4-diisopropylphosphonate (4d):
33 mg, 87% yield, 97% ee, [a]*p = -65.30 (¢ 0.63, CHCl;), unknown compound, white solid, m.p.
OMe o =168-169 °C, Ry = 0.20 (dichloromethane). "H NMR (400 MHz, CDCl3) 6 7.34
Oy  (d,J=8.1Hz 1H), 7.11 (t,J=8.2 Hz, 1H), 6.93 (d, J = 8.2 Hz, 1H), 6.54-6.26

NH (m, 1H), 5.03 (dd, J = 7.5 Hz, Jpy = 20.5 Hz, 1H), 4.88-4.74 (m, 1H), 4.74-4.58
PO©'Pr), (m, 1H), 3.86 (s, 3H), 1.44-1.32 (m, 6H), 1.30 (d, /= 6.2 Hz, 3H), 1.14 (d, J =

6.2 Hz, 3H); *C NMR (100 MHz, CDCl;) 5 149.0, 141.4 (d, Joc = 9.2 Hz), 125.0 (d, Joc = 2.1 Hz),
118.8 (d, Jpc = 3.2 Hz), 117.7 (d, Jpc = 3.3 Hz), 112.3 (d, Jpc = 1.7 Hz), 73.8 (d, Jpc = 7.0 Hz),
73.4 (d, Jpc = 7.0 Hz), 56.3, 54.5 (d, Jpc = 156.0 Hz), 24.2 (d, Jpc = 3.3 Hz), 24.1 (d, Jpc = 4.0 Hz),
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23.8 (d, Jpc = 4.9 Hz), 23.5 (d, Jpc = 5.4 Hz); *'P NMR (162 MHz, CDCl;) 8 14.4. HPLC:
Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min, reten-
tion time 10.0 min and 12.5 min (maj). HRMS Calculated for C;4H,3NO;PS [M+H]" 380.0927,
found 380.0930.

(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-7-methoxy-4-diisopropylphosphonate (4e):

34 mg, 90% yield, 98% ee, [a]*’p = -75.48 (¢ 0.62, CHCl;), unknown compound, white solid, m.p.

MeO o. o = 140-141 °C, R¢ = 0.30 (dichloromethane). 'H NMR (400 MHz, CDCl3) &

$=0 7,69 (d, J = 8.5 Hz, 1H), 6.78-6.69 (m, 1H), 6.55-6.48 (m, 1H), 5.95 (s,

_ 1H), 4.97 (d, Joy = 19.7 Hz, 1H), 4.86-4.73 (m, 1H), 4.71-4.58 (m, 1H),

POOPN2 3 78 (s, 3H), 1.39-1.32 (m, 6H), 1.30 (d, J = 6.2 Hz, 3H), 1.12 (d, J = 6.2

Hz, 3H); *C NMR (100 MHz, CDCls) & 160.7 (d, Jpc = 1.7 Hz), 152.6 (d, Jpc = 9.2 Hz), 128.6 (d,

Jec = 3.0 Hz), 112.0 (d, Jpc = 2.0 Hz), 108.1 (d, Jpc = 3.5 Hz), 104.2, 73.8 (d, Jpc = 7.0 Hz), 73.3

(d, Jpc = 6.9 Hz), 55.7, 53.9 (d, Jpc = 155.4 Hz), 24.3 (d, Jpc = 3.3 Hz), 24.1 (d, Jpc = 4.0 Hz),

23.9 (d, Joc = 4.9 Hz), 23.6 (d, Jpc = 5.3 Hz); >'P NMR (162 MHz, CDCl;) & 14.7. HPLC:

Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min,

retention time 8.1 min and 12.6 min (maj). HRMS Calculated for C;4H,3NO;PS [M+H]+ 380.0927,
found 380.0929.

(8)-3,4-Dihydro-1,2,3-benzoxathiazine-2,2-dioxide-6-methoxy-4-diisopropylphosphonate (4f):
35 mg, 92% yield, 94% ee, [a]*’p = -80.51 (¢ 0.74, CHCl3), unknown compound, white solid, m.p.
= 133-134 °C, Ry = 0.25 (dichloromethane). "H NMR (400 MHz, CDCl5) &
S=0 7.36 (s, 1H), 6.98-6.91 (m, 1H), 6.90-6.81 (m, 1H), 6.00-5.78 (m, 1H),
MeO N 5,02 (dd, J = 7.6 Hz, Jpu = 20.5 Hz, 1H), 4.90-4.76 (m, 1H), 4.75-4.60 (m,
POOPN2  1H), 3.79 (s, 3H), 1.44-1.34 (m, 6H), 1.33 (d, J = 6.2 Hz, 3H), 1.15 (d, J =
6.2 Hz, 3H); >C NMR (100 MHz, CDCly) § 156.7 (d, Joc = 2.3 Hz), 145.5 (d, Joc = 8.9 Hz), 120.1,
117.1 (d, Joc = 3.9 Hz), 116.3 (d, Joc = 1.9 Hz), 111.8 (d, Joc = 3.1 Hz), 73.9 (d, Joc = 7.0 Hz),
73.5 (d, Joc = 6.9 Hz), 55.9, 54.5 (d, Joc = 154.3 Hz), 24.3 (d, Jpc = 3.3 Hz), 24.2 (d, Joc = 4.0 Hz),
24.0 (d, Jpc = 4.9 Hz), 23.6 (d, Joc = 5.3 Hz); *'P NMR (162 MHz, CDCl;) & 14.5. HPLC:
Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min,
retention time 9.1 min and 13.6 min (maj). HRMS Calculated for C;4H,3NO;PS [MJrH]+ 380.0927,
found 380.0931.

0]
O\é’=

(S)-Diisopropyl(1,1-dioxido-2,3-dihydrobenzo[d]isothiazol-3-yl)phosphonate  (49): 33 mg,

91% yield, 96% ee, [a]*’p = -40.87 (¢ 0.46, CHCI3), unknown compound, white solid, m.p. =

0, ,0 176-177 °C, R¢ = 0.50 (petroleum ether/ethyl acetate 1/2). 'H NMR (400 MHz,

S\NH CDCl;) 6 7.84-7.76 (m, 2H), 7.70-7.63 (m, 1H), 7.62-7.54 (m, 1H), 5.64 (s,

1H), 4.99 (d, Jpy = 11.2 Hz, 1H), 4.89-4.75 (m, 1H), 4.67-4.54 (m, 1H), 1.35 (d,

POOPI: j= 62 Hz, 3H), 1.31 (d,J = 6.2 Hz, 3H), 1.28 (d, J = 6.2 Hz, 3H), 1.05 (d, J =

6.2 Hz, 3H); *C NMR (100 MHz, CDCls) 6 135.3 (d, Jpc = 5.9 Hz), 133.3 (d, Jpc = 2.6 Hz), 132.7

(d, Jpc =5.7 Hz), 130.0 (d, Jpc = 2.5 Hz), 126.0 (d, Jpc = 2.9 Hz), 121.7 (d, Jpc = 2.0 Hz), 73.6 (d,

Jpc = 7.2 Hz), 73.5(d, Jpc = 7.3 Hz), 54.7 (d, Jpc = 161.7 Hz), 24.3 (d, Jpc = 1.9 Hz), 24.3 (d, Jpc =

1.9 Hz), 23.9 (d, Jpc = 5.4 Hz), 23.6 (d, Joc = 5.2 Hz); *'P NMR (162 MHz, CDCl;)  14.8. HPLC:

Chiralcel OD-H column, 230 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.8 mL/min,

retention time 9.3 min and 10.8 min (maj). HRMS Calculated for C;3H,NOsPS [MJrH]+ 334.0873,
found 334.0875.
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(8)-Diethyl(1,1-dioxido-2,3-dihydrobenzo[d]isothiazol-3-yl)phosphonate (4h): 28 mg, 92%

yield, 91% ee, [a]*’p = -38.93 (¢ 0.56, CHCl3), unknown compound, white solid, m.p. = 154-155

Q0 °C, Ry = 0.20 (dichloromethane/methanol 80/1). 'H NMR (400 MHz, CDCls) 6

S\NH 7.80 (d, J=7.7 Hz, 1H), 7.74 (d, J = 7.8 Hz, 1H), 7.69-7.62 (m, 1H), 7.62-7.52

(m, 1H), 6.78 (s, 1H), 5.12 (d, Jpyy = 10.9 Hz, 1H), 4.34-4.18 (m, 2H), 4.18-4.00

POOEY: (1, 2H), 1.34-1.20 (m, 6H); *C NMR (100 MHz, CDCl;) § 135.2 (d, Joc = 5.5

Hz), 133.2 (d, Jpc = 2.5 Hz), 132.5 (d, Jpc = 5.2 Hz), 130.0 (d, Jpc = 2.5 Hz), 126.1 (d, Jpc = 2.7

Hz), 121.6 (d, Jpc = 2.0 Hz), 64.9 (d, Jpc = 7.0 Hz), 64.1 (d, Jpc = 7.2 Hz), 54.3 (d, Jpc = 163.7

Hz), 16.5 (d, Joc = 5.5 Hz), 16.4 (d, Joc = 5.6 Hz); >'P NMR (162 MHz, CDCl;) & 17.0. HPLC:

Chiralcel AS-H column, 220 nm, 30 °C, n-hexane/i-propanol = 60/40, flow = 0.6 mL/min,

retention time 13.3 min and 28.8 min (maj). HRMS Calculated for C;;H;;NOsPS [M+H]"
306.0560, found 306.0561.

(S)-Diisopropyl(5-methyl-1,1-dioxido-2,3-dihydrobenzo[d]isothiazol-3-yl)phosphonate  (4i):

34 mg, 99% yield, 94% ee, [a]*’p = -57.33 (¢ 0.59, CHCl;), unknown compound, white solid, m.p.

o o =150-151 °C, R = 0.10 (petroleum ether/ethyl acetate 2/1). 'H NMR (400

\S?NH MHz, CDCl;) § 7.67 (d, J = 8.0 Hz, 1H), 7.56 (s, 1H), 7.36 (d, J = 8.0 Hz,

Me . 1H), 5.75 (s, 1H), 4.95 (d, Jpy = 11.1 Hz, 1H), 4.89-4.74 (m, 1H),

POOPN2  4.67-4.55 (m, 1H), 2.47 (s, 3H), 1.35 (d, J = 6.2 Hz, 3H), 1.32-1.24 (m,

6H), 1.05 (d, J = 6.2 Hz, 3H); °C NMR (100 MHz, CDCl3) & 144.3 (d, Jpc = 2.6 Hz), 133.0 (d,

Jpc = 5.7 Hz), 132.6 (d, Jpc = 6.0 Hz), 131.0 (d, Jpc = 2.4 Hz), 126.2 (d, Jpc = 2.9 Hz), 121.4 (d,

Jpc = 2.0 Hz), 73.5 (d, Jpc = 3.0 Hz), 73.4 (d, Jpc = 3.3 Hz), 54.6 (d, Jpc = 161.2 Hz), 6 24.3 (d, J

=3.4 Hz), 24.3 (d, J = 3.4 Hz), 24.0 (d, Jyc = 5.3 Hz), 23.6 (d, Jpc = 5.1 Hz), 22.0; >'P NMR (162

MHz, CDCl3) & 15.0. HPLC: Chiralcel OD-H column, 220 nm, 30 °C, n-hexane/i-propanol =

90/10, flow = 0.7 mL/min, retention time 21.7 min and 25.5 min (maj). HRMS Calculated for
C14H23NOsPS [M+H]" 348.1029, found 348.1033.

4. Determination of the Absolute Configuration of 2a

X-ray Single Crystal Structure of (5)-2a

After a simple recrystallization from n-hexane and dichloromethane, 2a could be obtained
with up to >99% ee. Based on single crystal X-ray diffraction analysis, the absolute configuration
of 2a was determined to be (S)-diethyl(4-methyl- phenylsulfonamido)(phenyl)methylphosphonate.
The CCDC number is 1418867. These details can be obtained free of charge via www.ccdc.com.
ac.uk/data_request/cif from the Cambridge Crystallographic Data Centre.
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5. Procedure for desulfonylation reaction of 2a’

Ts
~ NH
NH MeSOH 2
PO(OEt
©/'\PO(OE02 TFA, thioanisole, 24 h (OED,
(S)-2a (S)-8

(S)-Diethyl(4-methylphenylsulfonamido)(phenyl)methylphosphonate ((S)-2a, 40 mg, 0.1
mmol, 99% ee) placed in round-bottom flask was treated with a 0.15 M solution of methane-
sulfonicacid in trifluoroacetic acid/thioanosole (9/1, 1.3 mL) at room tempurature, and the solution
was stirred for 24 h. After removal volatiles under reduced pressure, added saturated sodium
bicarbonate and extracted with dichloromethane (3%x10 mL). The organic layer was dried over
sodium sulfate and concentrated under reduced pressure to give the crude product, which was

purified by silica gel column chromatography to give 8.

(S)-diethyl(amino(phenyl)methyl)phosphonate (8): 17 mg, 71% yield, 98% ee, [a]*’p = -15.00
(¢ 0.26, CHCLy), [1it.%: [a]*’p = +17.2 (¢ 1.0, CHCL) for the (R)-enantiomer], known compound,®
" yellow oil, Ry = 0.40 (dichloromethane/methanol 15/1). '"H NMR (400 MHz,
CDCls) § 7.45 (d, J= 7.5 Hz, 2H), 7.35 (t, J = 7.5 Hz, 2H), 7.32-7.26 (m, 1H),

@APO‘OEOZ 426 (d,J=17.1 Hz, 1H), 4.10-4.01 (m, 2H), 4.01-3.93 (m, 1H), 3.92-3.80 (m,
1H), 1.87 (s, 2H), 1.27 (t, J= 7.1 Hz, 3H), 1.18 (t, J = 7.0 Hz, 3H); °C NMR

(100 MHz, CDCl3) & 137.8 (d, Jpc = 3.6 Hz), 128.5 (d, Jpc = 2.5 Hz), 127.9 (d, Jpc = 3.2 Hz),
127.8 (d, Jpoc = 6.1 Hz), 62.9 (d, Jpc = 7.1 Hz), 62.7 (d, Jpc = 7.3 Hz), 54.2 (d, Jpc = 149.5 Hz),
16.5 (d, Jyc = 5.7 Hz), 16.4 (d, Joc = 5.7 Hz); *'P NMR (162 MHz, CDCL3) & 24.9. HPLC:
Chiralcel AD-H column, 230 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 0.7 mL/min,

retention time 8.4 min and 9.6 min (maj).
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31P NMR ZY-2-66 in CDCI3
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31P NMR ZY-3-278 in CDCI3
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31P NMR ZY-3-32 in CDCI3
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31P NMR ZY-3-44 in CDCI3
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31P NMR ZY-3-39Ain CDCI3
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31P NMR ZY-3-398 in CDCI3

MeO (ON /(/3

PO(O'PN),

4e 31p NMR (162 MHz, CDClg)
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31P NMR ZY-3-40Cin CDCI3

MeO
PO(O'Pr)2

4f 31p NMR (162 MHz, CDCl3)
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31P NMR ZY-2-69 in CDCI3
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31P NMR ZY-3-75in CDCI3
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31P NMR ZY-3-13 in CDCI3
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31P NMR ZY-4-8 in CDCI3
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Data File C:%CHEM32Y1\DATANZHOU-15,YZ007248.D
Sample Name: Z¥-1-90(+-)

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date : 3/12/2015 10:52:10 AM

Acg. Method = C:“HPCHEMY 14 METHODS\DEF LC.M

Last chanced : 31272015 10:32:12 AM by ZHOO

(modified after loading)
Analvsis Method : C:%CHEM3Z2\1\METHODSWDEF LC.M

Last changed : 8/11/2015 5:34:45 M by
(modified after loading)
Sample Infao : Ii-H, H/1-PrOH = 65/35, 0.7 nl/min, 30 oC, 254 rm
DT 7, Wavelen G254 nm (ZHOU- 15 2007255 07
Narm. 7|
100
20
60
a
&
=
40 -
a
o
4
20
0 L
T T T T T
i} 5 1 15 ] 5 i
Area Percent Report
Gorted By H Gimmal
Multiplier: H 1.0000
Dilution: : 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
Ts<
NH
Gignal 1: VUD1l A, Wavelength=254 nm
T: . g P/OEt
Feak RetTime Type Width Lrea Height Area ||\0Et
§  [min] [win] mill *s  [wal ] 5 o)
il ettt |ttt Bl 1 1 1 1
1 13.510 BE 0.2992 B823.91856 41.91668 49.2009
2 23.131 BB 0.5503 850.68213 23.836le 50,7991 (? -2a
Totals : 1674, 60071 65.75284
*** End of Report **+*
Instrument 1 871172015 8:34:57 PH Page 1 of 1

Data File C:%\CHEM3Z)L1\DATA,ZHOU-15\YZ007822.D
Sanple Name: Z¥-2-50

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date : 4/22/2015 12:17:54 PH

Acg. HMethod ¢ C:WHPCHEM 1ZWMETHOD 3\DEF LC.IT

Last chandged : 4/22/2015 11:48:43 AM hy ZHOO

(modified after loading)
Analysis Method : C:%CHEM32Y 1\METHOD 5\DEF LC.M

Last changed : 871172015 8:31:52 FM by
(modified after loadineg)
Sample Info : IL-H, H/i-Pr0OH = 65435, 0.7 ml/min, 30 oC, 254 nm
“FIVET A, Viavelen gihe= 258 im (ZHOU- 15 2007622 07
Narm. ]
700
600
00 -]
400
o
2
2
00 =1
00
100
=
=
=
o M L
T T T T T
o & 10 18 20 25 i)
Area Percent Report
Jorted By H Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Ts<
NH
Signal 1: VD1 A, Wavelength=254 nm OEt
-
Peak RetTime Type Width Area Height Area E\OEt
# [min] [min] wdU *s  [mdll ] 5 fo)
il et |l et | 1 | 1
1 13.213 VB 0.3000 207.87032 10.53847 2.0210
2 22.632 VB 0.5606 1.00777ed 279.40738 97,9790 (')'2a
Totals : 1.0z2856ed 289.94585
*** End of Report *++
Instrument 1 871172015 8:32:19 FPH Pags L of 1
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Data File C:%CHEM3Z2Y1\DATAYZHOU-15,YZ007249.D

Sanple MName:

Z¥-2-17(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

371242015 11:44:59 aM
C:YHECHEM, 14 METHOD S\DEF LC.H
371242015 10:32:12 AM by ZHOT
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
8/11/2015 5:37:17 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 254 mu

Location : Vial 1

DT welen gehe 254 nm (ZHO U- 15 2007 289.0)
Narm. 7|
200 4
180
=
8
-
100 jut
B
e
e
50
1} T T
T T T T T T T
i} 248 & 148 10 125 18 175 20 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
Ts<
NH
Gignal 1: VUD1l A, Wavelength=254 nm
et . g .OMe
Peak FetTime Type Width Area Height Area II\OME
§  [min] [win] mill *s  [wal ] 5 (0]
il ettt |l R 1 1 1 1
1 14.550 BE 0.3446 2194.52100 97.32050 49.9624 5
2 19.924 VB 0.4801 2197.82739 70.51804 50,0376 ( -2b
Totals : 4392.34839 167.83853
*** End of Report **+*
Instrument 1 871172015 8:38:33 PH Page 1 of 1

Data File C:%\CHEM3Z)1\DATAYZHOU-15%YZ007550.D

Sanple Name:

Z¥-2-394

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

ZHOU

Instrument 1

471472015 12:30:12 PH
C:\HPCHEMY 1\METHOD 5\DEF LC.M
471442015 12:08:40 PM by ZHOO
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 8:37:17 PH by
(modified after loading)
IA-H, H/i-Pr0OH = 65/35, 0.7 wl/min, 30 oC, 254 mm

Location : ¥ial 1

] Felen =2 54 i CZH - TSy 07350 0y
Narm. |
200 4
150 -
ES
=
=
100 =
504
=
*
*
o
T T T T T T T
0 25 [ 76 10 125 16 176 pii} i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Ts<
NH
51 1 1: VWDl A, W L th=254
iona; » WMavelend nm _OMe
Peak RetTime Type Width Area Height Area u\OMe
# [min] [min] wdU *s  [mdll ] 5
R e [ e I | I |
1 14.410 BB 0.3425 102.40273 4. 47820 3.1805
2 19.699 BE  D.4856 3117.30078 100.10435 96.5195 ()-2b
Totala 3219.70351  104,53256

*** End of Report *++

Instrument 1 871172015 8:37:28 FH

S104

Page 1 of L



Data File C:%CHEM32Y1\DATAYZHOU-15,YZ007238.D0

Sanple MName:

Z¥-2-16 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

371242015 12:35:00 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
371242015 12:14:02 AM by ZHOT
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
8/11/2015 5:43:29 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 254 mu

Location : Vial 1

i} TP S e [l Eede T eick Ry
Nawm. 7]
260
300 -
250
200 H
=
150 hor
100 o 2z
g
=
50
1} T
T T T T T T T T
i 2.5 & 75 10 125 16 175 0 226 rmin
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs T
S
“NH
Sigmal 1: VD1 &4, Wawvelength=254 nm OPr
-
P.
Feak RetTime Type Width Area Height Area WOPr
§  [min] [win] mill *s  [wal ] 5 (0]
R el B | | | |
1 12.173 BE 0.2673 2281.16602 130.95259 49.0600
2 21.659 BE  D.5468 2365.58472  66.92880  50.9400 (?-2¢
Totals : 4649,75073  197.89139

Instrument 1 871172015 8:46:07 PH

*** End of Report **+*

Page 1 of 1

S105

Data File C:%\CHEM3ZY1\DATAY,ZHOU-15%YZ00755L.D

Sanple Name:

Z¥-2-398

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

ZHOU

Instrument 1

471472015 12:54:50 PH
C:\HPCHEMY 1\METHOD 5\DEF LC.M
471442015 12:08:40 PM by ZHOO
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 5:43:28 PH by
(modified after loading)
IA-H, H/i-Pr0OH = 65/35, 0.7 wl/min, 30 oC, 254 mm

Location : ¥ial 1

PV velen b= 2 59 nm (ZH O U- 15 200755 107
Narm. ]
350
300
50 -
00
150
2
b
=
100 H
50
2
=
A b .
T T T T T T T T
o 5 15 10 125 18 178 20 236 min
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Ts<
NH
51 1 1: VWDl A, W L th=254
igna ; Waveleng i) _O'pr
Pesk RetTime Type Widch Area Height Area ll\o‘Pr
# [min] [min] wdU *s  [mdll ] 5 [e]
il et |l ettt | 1 | 1
1 12.068 VB 0.3158 89.39634 4.14231 2.2343
2 21.539 EB 0.5747 3911.69043 106.34316 07.7657 ()-2¢
Totala 4001.08677  110.43547

*** End of Report *++

Instrument 1 871172015 8:43:36 FM

Page 1 of L




Data File C:%CHEM32Y1\DATANZHOU-15,YZ007272.D

Sanple MName:

Z¥-2-18 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

371442015 7:04:13 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
371442015 6:42:44 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 9:00:13 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 254 mu

Location : Vial 1

i} FoElen e 254 rim (ZHO0- T3 A 27 .07
Narm. 7]
250
200
150 o
=
3
100 ] z
a8
50
0 L
T T T T T T
i & 10 15 n 25 20 in
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
Ts
“NH
Gignal 1: VUD1l A, Wavelength=254 nm
on: - g .0Bn
Peak RetTime Type Width Area Height Area "\OBn
§  [min] [win] mill *s  [wal ] % o
e el R | | | |
1 25.67% VB 0.6605 4115.16211 96.51466  50.2105
Zz 30.018 BB 0.8113 4080.61499 7913465 49,7892 (?)-2d
Totals : 8195.77710 175.64931

Instrument 1 871172015 9:00:24 PH

*** End of Report **+*

Page 1 of 1

S106

Data File C:%CHEM3Z)L1\DATA,ZHOU-15%YZ007553.D

Sanple Name: Z¥-2-39C

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Analysis Method :
Last changed

Jauwple Info

ZHOU

Instrument 1

471572015 4:39:25 AM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
471542015 4:31:56 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 8:58:18 PH by
(modified after loading)
IA-H, H/i-Pr0OH = 65/35, 0.7 wl/min, 30 oC, 254 mm

Location : ¥ial 1

] = I - T S e i o))
Narm. ]
704
60 4
50
40 H
30
o
S
=
20 2
10
o
g
Z
i
[
T T T T T T
0 4 10 15 20 25 20 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Ts<
NH
Signal 1: VD1 A, Wavelength=254 nm OBn
pZ
Peak RetTime Type Width Area Height Area II\OBn
# [min] [min] wdU *s  [mdll ] 5 fo)
R R [ e I | I |
1 =25.835 BB 0.5410 25.08924 6.37130e-1 2.5579
2 30.095 BB 0.7459 955.75842  19.72377 97.4421 (+)-2d
Totala 980.84767 20.36090

*** End of Report *++

Instrument 1 871172015 8:58:31 FM

Page 1 of L




Data File C:%CHEM32Y1\DATAYZHOU-15,YZ007725.D
Sample Name: Z¥-2-60(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

ZHOT

Instrument 1

571042015 12:41:29 PH
C:YHECHEM, 14 METHOD S\DEF LC.H
571042015 11:56:37 AM by ZHOT
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 9:03:40 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 230 mu

Location : Vial 1

Anglvysis Method :
Last changed

FJawple Info

i} T s ac QT e (el Eede T e R
Nawm. 7]
1750 4
1500 o
1250
¥
1000 | z
750
=
=
g
500 o
250
1}
T T T T T
i 5 10 15 ] 5 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs Ts
“NH
Sigmal 1: VD1 &, Wawvelength=230 nm /o\pr
N
Pesk RetTime Type Width Area Height Area 1 "O'Pr
§  [min] [win] mill *s  [wal ] % F [¢]
e e B | | | |
1 16.143 VB 0.3853 2.29027ed 914.5538% 49.9067
2 25.621 VB 0.6890 2.29883e4  521.54175 50.0933 (?)-2e
Totals : 4,58910e4  1436.09564

*** End of Report **+*

Instrument 1 871172015 9:03:48 PH Page 1 of 1

S107

Data File C:%\CHEM3Z)L1\DATA,ZHOU-15\YZ007724.D
Sanple Name: Z¥-2-60

ZHOU

Instrument 1

541042015 12:00:55 PH
C:\HPCHEMY 1\METHOD 5\DEF LC.M

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Lasat changed
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 9:0Z:16 PH by
(modified after loading)

Analysis Method :
Last changed

Jauwple Info

5/10/2015 11:56:37 AM hy ZHOO

Location : ¥ial 1

IA-H, H/i-Pr0H = 65/35, 0.7 ml/min, 30 oC, 230 mm

PV velen b= 2 30 nm (ZHO0- 15 2007 T 24007
Narm. |
4010 -
00 |
I
o
@
B
00
100 4
=
2
5
" = .
T T T T T
o & 10 18 20 25 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs T
S
“NH
Signal 1: ¥WD1 A, Wavelength=230 nm ,O‘PI’
Peak RetTime Type Width Area Height Area II\O‘Pr
# [min] [min] wdU *s  [mdll ] % E [e]
R R [ R I | I |
1 16.262 VB 0.3886 138.48155 5.46983 1.5634
2 25.441 VB 0.6405 8719.41895 213.08725 98,4366 (-)-Ze
Totala 8857.90050  218.55708

*** End of Report *++

Instrument 1 871172015 9:02:24 FPH

Page 1 of L




Data File C:%CHEM321\DATANZHOU-15,YZ007758.D

Sanple MName:

Z¥-2-47 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

571442015 7:25:26 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
571442015 7:14:08 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 9:07:26 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 230 mu

Location : Vial 1

DT welen gihe 230 i (ZHO U- 15w 200775 3.0)
Narm. 7|
a00
500 =
3
]
400 @
&
g
&=
200 4
1 e S N N,
T T T T T T
i} & 10 18 a0 25 20 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs T
S<
NH
Sigmal 1: VD1 &, Wawvelength=230 nm /inr
Peak RetTime Type Width  Area Height  Area 1~0'Pr
§  [min] [win] mill *s  [wal ] 5 | (0]
S [ I I I I c
1 20.241 w7 0.5027 1.64177e4 503.57755  49.8013
2 31.565 EB 0.8494 1.65487ed 307.39764 50,1987 ('7-2f
Totals : 3.29663ed 810.97519

*** End of Report **+*

Instrument 1 871172015 9:07:32 PH

Page 1 of 1

S108

Data File C:%\CHEM3Z)L1\DATAY,ZHOU-15%YZ007756.0

Sanple Name: Z¥-2-62

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Analysis Method :
Last changed

Jauwple Info

ZHOU

Instrument 1

541472015 5:20:40 AM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
571472015 4:18:24 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
§/11/2015 9:06:06 PH by
(modified after loading)
IA-H, H/i-Pr0OH = 65/35, 0.7 wl/min, 30 oC, 230 mm

Location : ¥ial 1

PV velen gih=2 30 nm (ZH O 0- T3 2007 756 07
Narm. |
800 |
600 -|
=
2
o
400
200
o
=
B
o L .
T T T T T T
o 5 10 15 ] 25 20 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs Ts
“NH
Signal 1: ¥WD1 A, Wavelength=230 nm ,OiPI'
~Oi
Peak RetTime Type Widch Area Height Area 11 O'Pr
# [min] [min] wdl *s  [wdll ] 5 cl (0]
R R [ R I | |
1 =20.185 BB 0.4981 694.24274 21.55166 2.8272
z 31.536 VB 0.8865 2.386l8e4  425.94775 97.1728 (-)-2f
Totala 2.45560ed 447.49941

*** End of Report *++

Instrument 1 871172015 9:06:13 FM

Page 1 of L



Data File C:%CHEM3214DATAYZHOU-15,YZ007760.1
Sample Name: Z¥-2-45(+-)

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1

Injection Date 571442015 §:14:26 AM

Acg. Method C:3HPCHEMY 1\METHOD 3\DEF LC.H
Last chanced 571442015 8:06:24 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 9:09:39 PM by
(modified after loadineg)
Ii-H, HA1-Pr0OH = 65/35, 0.7 nl/nin, 30 oC, 230 mu

Location : Vial 1

Anglvysis Method :
Last changed

FJawple Info

DT 7, Wavelen gihe2 30 nm (ZHOU- 15 200775007
Narm. 7]
12000
1000
800 o
~
=
600 =
@
&
400 2
&
200 H
0 L L
T T T T T T
i} ] 10 18 20 25 35 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs Ts
“NH
Sigmal 1: VD1 &, Wawvelength=230 nm /OiPr
P
Feak RetTime Type Width Area Height Area 11 ~O'Pr
§  [min] [win] mill *s  [wal ] 5 0]
e el R | | | |
1 21.317 VB 0.5331 zZ.00268e4 576.90540 49.8811
2 35.165 EB 0.9642 Z.0l222ed 328.88745  50.1189 (9-29

Totals : 4.01490e4  905,79285

*** End of Report **+*

Instrument 1 8/11/2015 9:10:58 PH

Page 1 of 1

Data File C:%\CHEM3Z)L1\DATA,ZHOU-15\YZ00776L.D
Sanple Name: Z¥-2-63

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1

Injection Date 571472015 9:03:28 AN

Acg. HMethod C:\HPCHEMY 1\METHOD 3\DEF LC.H
Last chandged 571472015 B:06:24 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
§/11/2015 9:09:33 PH by
(modified after loading)
IA-H, H/i-Pr0OH = 65/35, 0.7 wl/min, 30 oC, 230 mm

Location : ¥ial 1

Analysis Method :
Last changed

Jauwple Info

“FIVET A, Viavelen gihe2 20 im (ZHOU- TS 2007 76 .07
Narm. ]
1200 o
1000 o
800
600 —
2
G
£
4010
00
=
k3
o L L
T T T T T T T
o 8 10 18 20 25 30 35 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs Ts
“NH
Signal 1: ¥WD1 A, Wavelength=230 nm /inr
P
Peak RetTime Type Width Area Height Area 11 "O'Pr
# [min] [min] wdl *s  [wdll ] 5 o
R E—— ([ — | I | I Br
1 21.418 VB 0.5359 1247.77644 36.21691 4.0145
z 35,401 ¥B  1.0l52 2.99337e4  462.17953 95,9855 ()-29
Totala 3.108l5e4 498. 39645

*** End of Report *++

Instrument 1 871172015 9:09:51 FPM

S109

Page 1 of L




Data File C:%CHEM32Y1\DATANZHOU-15,YZ007762.1
Sanple MName:

Z¥-2-55(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

ZHOT
Instrument 1
571442015 9:54:28 AM

(modified after loading)
Anglvysis Method :
Last changed &/11/2015 9:13:13 PM by
(modified after loadineg)

FJawple Info

C:YHECHEM, 14 METHOD S\DEF LC.H
571442015 8:06:24 AM hy ZHOO

C: % CHEM32) 14 METHOD 54 DEF LC.HM

Location :

Tial 1

I&-H, H/i-PrOH = 65/35, 0.7 ml/min, 30 oC, 230 mm

DT welen gihe 230 i (ZHO U- 15w 200778 2.07
Nawm. 7]
250
300
250
200 H 2
z
150
=
E
3
100 T
50
1} T
T T T T
i} 10 20 a0 40 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs Ts
“NH
Sigmal 1: VD1 &, Wawvelength=230 nm /O‘PI'
~,
Pesk RetTime Type Width Area Height Area 11 "O'Pr
§  [min] [win] mill *s  [wal ] 5 O.N [¢]
L [ 1 1 1 1 2
1 24.109 BE 0.6208 6714.40916 166.8596873 50.0393
2 44.046 EB 1.1822 6703.86719 87.77921 49.9607 (7 -2h
Totals : 1.34183e4 25467793

*** End of Report *

Instrument 1 871172015 9:15:01 PH

L

Page 1 of 1

S110

Data File C:%\CHEM3Z,1\DATA,ZHOU-15\YZ007766.1
Sanple Name:

E¥-2-64

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

ZHOU
Instrument 1
541472015 1:07:43 PM

(modified after loading)
Analysis Method :
Last changed &/11/2015 9:13:13 PM by
(modified after loading)

Jauwple Info

C: W HPCHEMY 1\ METHOD 34 DEF LC.M
571442015 1:00:52 PM by ZHOU

C: 4 CHEM3ZY 1WMETHOD 53 DEF LC.H

Location :

Wial 1

IA-H, H/i-Pr0H = 65/35, 0.7 ml/min, 30 oC, 230 mm

] Felen gt 2 30 nm (ZHO U130 7E 6 0y
Narm. 7]
350
300
250
200+
a
2
¥
150
100
=
50 2
b
] A
T T T T
0 10 n 0 40 in
Area Percent Report
Jorted Bv Fimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs Ts
“NH
Signal 1: ¥WD1 &, Wavelength=230 nm /OiPr
.
Peak RetTime Type Width Area Height Area 11 "O'Pr
# [min] [win] mdU *s  [mall ] 5 O.N (6]
L I R | 1 | 1 2
1 24.158 VB 0.6134 1032.35193 25.74897 7.3902
2 44,490 BB 1.2932 1.29368e4  157.07046 92,6093 (-)-2h
Totals : 1.39692e4 183.71943

*** End of Report *

Instrument 1 871172015 9:13:42 FH

-

Page 1 of 1




Data File C:%\CHEM32Y1%DATANZHOU-15,YZIN00E048.D
Sample Name: Z¥-2-686(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

Anglvysis Method :
Last changed

FJawple Info

Instrument 1

5717472015 9:26:26 PM

C: 4 CHEM3ZY 1\ METHOD SVDEF LC.M
571742015 9:07:17 PM by
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 9:19:32 PN by
(modified after loadineg)

Location :

Tial 1

I&-H, H/i-PrOH = 65/35, 0.7 ml/min, 30 o, 230 mm

DT 7, Wavelen g2 30 i (ZHO - TET ZHO0E04% 107
HNam. 7]
1750 o
1500 o
1250 o 0
£
3
b
1000
=
750 =
&
500 o
250
0 .
T T T T
o 5 10 15 25 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Ts
~
NH
Sigmal 1l: VUDL &, Wawvelength=230 nm /O‘Pr
~
Peak RetTime Type Width Area Height Area I ~O'Pr
#  foin] fwinl wAU %2 [whU ] 5 Me o
e e l----]===---- | | | |
1 15.085 BV 0.3696 2.57287e4  1063.61325 49.7532 .
2 24.904 BE 0.6493 2.59540e4 627.22388 50.2468 (') -2i
Totals : 5.17127=4  1690.83716

*%*% End of Report *++%

Instrument 1 871172015 9:159:55 PH

Page 1 of 1

S111

Data File C:\CHEM3Z\1\DATA,ZHOU-13\¥ZINOOE049.D

Sanple Name: Z¥-2-68

Acg. Operator
Acg. Instrument : Instrument 1

Injection Date : 5/17/2015 10:05:37 PH

Acg. Method
Lasat changed

C: 4 CHEM32Y 1\METHOD 5\DEF LC.M
571772015 10:03:46 PM by

(modified after loading)
Analysis Method : C:%CHEM32Y 1\METHOD 5\DEF LC.M

Last changed

/1172015 9:15:28 PM by

(modified after loading)

Jauwple Info

IA-H, H/i-Pr0H = 65735,

Location :

Wial 1

0.7 mL/min, 30 oC, 230 mm

“FIVET A, Viavelen gihe2 20 fim [ ZH O0-1 50 ZH00 3045 17
Narm. |
1000 o
800 |
=
o
600 a2
=
400
200 |
153
e
3
o
T T T T T
o ] 10 16 20 25 min
Area Percent Report
Jorted By H Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Ts
“NH
Signal 1: ¥ND1 &, Wavelength=230 nm /OiPr
.
Peak RetTime Type Width Area Height Area 1 "O'Pr
#  Tuwinl fwinl wdU *s  [uwAll 1 5 Me o
il |---=]-=m- | | | |
1l 14,957 V¥ 0.3665 394,78536 16. 49968 1.7694 .
z 24.620 ¥V 0.6371 2.19168e4 53939819 98.2306 ()-2i
Totals : 2.231l16e4d 555.897a7

**#% End of Report *++

Instrument 1 871172015 9:18:34 FH

Page 1 of L




Data File C:%CHEM32Y1\DATAYZHOU-15,YZ008332.D

Sanple MName:

Z¥-3-27(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

T/11/2015 11:42:48 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
T/11/2015 11:28:54 AM by ZHOT
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
8/11/2015 7:23:2Z0 PM by
(modified after loadineg)

: AD-H, H/1i-PrOH = 80420, 0.8 mL/min, 30 of, 220 nm

Location : Vial 1

DT welen gihe 220 i (ZHO U- 15w 200323 2.07
Narm. 7]
1400
1200 H
k= [
=
1000 o 2
300 4
600
400
200 4
0 .
T T T T T
i} 2 4 ] 2 10 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
N
S=0
Sigmal 1: VD1 &, Wawvelength=220 nm I{IH
Feak RetTime Type Width Area Height Area
§  [min] [win] mill *s  [wal ] 5 PO(O'PY),
e e B | | | |
1 7.205 WV 0.1772 1.10501ed 944.92365 49.7383
2 8.007 VB 0.1843 1.11663e4  936.29181 50.2617 (?-4a
Totals : Z2.22164e4  1881.21545

Instrument 1 871172015 7:23:29 PH

*** End of Report **+*

Page 1 of 1

S112

Data File C:%\CHEM3Z)1\DATA,ZHOU-15\YZ008345.D

Sanple Name:

Z¥-3-27

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

ZHOU

Instrument 1

741472015 4:39:41 AM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
T/14/2015 4:27:24 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
§/11/2015 7:45:50 PH by
(modified after loading)

Location : ¥ial 1

i AD-H, H/i-Pr0OH = 80/20, 0.8 ml/min, 30 oC, 220 mm

PV el gih= 2 20 nm [ ZH O 0- 150 2D D334 07
Narm. ]
350
300
=
150 ] e
00
150
100 H
50
a
o
"~
[
T T T T T
o 2 4 5 3 10 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
o/
. “s=0
Signal 1: ¥WD1 A, Wavelength=22Z0 nm ]
NH
Peak RetTime Type Width Area Height Area
# [min] [min] wdU *s  [mdll ] 5 i
s mmmmes R \ I \ I PO(OP)2
1 7.130 VW 0.1426 2258.65356 241.46654 95.0404
2 7.910 ¥VB 0.1790 45.14535 3.73060 1.9596 (.).4a
Totala 2303.79892 245.19714

Instrument 1 871172015 7:45:59 FPM

*** End of Report *++

Page 1 of L



Data File C:%CHEM32Y1\DATAYZHOU-15,YZ0083598.D
Sample Name: Z¥-3-32(+-)

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1

Injection Date 771942015 5:25:01 AM

Acg. Method C:3HPCHEMY 1\METHOD 3\DEF LC.H
Last chanced 771942015 4:52:35 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 7:52:06 PM by
(modified after loadineg)

: AS-H, H/1-PrOH = 70430, 0.7 mL/min, 30 o, 220 nm

Location : Vial 1

Anglvysis Method :
Last changed

FJawple Info

DT 7, Wavelen gihe 220 nm (ZHOU- 157 2005395 07
Nawm. 7]
700 4
600
500 -
400 +
o
=5
=
300 n
-
200 H -
b
100 -
P
i} 2% 5 75 1D 125 18 175 n i
Area Percent Report
Gorted By H Gimmal
Multiplier: H 1.0000
Dilution: : 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
(ONy)]

. S=0
Sigmal 1: VD1 &, Wawvelength=220 nm I{IH
Feak RetTime Type Width Area Height Area

§  [min] [win] mill *s  [wal ] 5 PO(OE),
il ettt |ttt Rt 1 1 1 1

1 10.213 BE 0.3271 6446.65576 297.56121 49.7395
2 19.717 EB 0.6824 6516.20850 149,32648 50.z2605 (') -4b

Totals : 1.2964%4  446,90768

*** End of Report **+*

Instrument 1 8/11/2015 7:52:18 PH

Page 1 of 1

Data File C:%CHEM3Z)L1\DATA,ZHOU-15%YZ008399.D
Sanple Name: Z¥-3-32

Acg. Operator ¢ ZHOU

Acg. Instrument : Instrument 1

Injection Date 771942015 5:51:11 AM

Acg. HMethod C:\HPCHEMY 1\METHOD 3\DEF LC.H
Last chandged T/19/2015 4:52:35 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
§/11/2015 7:49:50 PH by
(modified after loadineg)

¢ AS-H, H/i-Pr0OH = 70/30, 0.7 wl/min, 30 oC, 220 mm

Location : ¥ial 1

Analysis Method :
Last changed

Jauwple Info

“FIVET A, Viavelen gihe 2 20 im [ ZHO0-1 5 2003339 .07
Narm. ]
700
600
00 -]
£
x
400
00
00
00 =1
o
a
0 T
T T T T T T
o 25 ] 78 10 128 18 175 pi] min
Area Percent Report
Jorted By H Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
oL
Signal 1: ¥WD1 A, Wavelength=22Z0 nm |S o
NH
Peak RetTime Type Width Area Height Area
# [min] [min] wdU *s  [mdll ] 5
S [P — | I | I PO(OEY2
1 10.327 ¥VB 0.3513 671.14966 26.71792 3.3383
2 19.646 VB 0.7058 1.94331led 426.88303  96.6617 (_)_4b
Totals : 2.01043e4 455.60095

*** End of Report *++

Instrument 1 871172015 7:50:01 FM

S113

Page 1 of L



Instrument 1 871472015 9:13:18 PH

Data File C:%\CHEM3Z%1%DATANZHOU-15,YZIN0059009.0
Sanple MName:

Z¥-3-44(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method
Last chanced

Instrument 1

8/14/2015 4:30:02 PM

C: 4 CHEM3ZY 1\ METHOD SVDEF LC.M
: 8/14/2015 4:19:43 PM by
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/14/2015 9:10:49 PN by
(modified after loadineg)

: AS-H, H/1-PrOH = 80420, 0.8 mL/min, 30 of, 220 nm

Location : Vial 1

Anglvysis Method :
Last changed

FJawple Info

T walen gEhe 220 i (ZH O 0-1 50 ZH00 008 17
HNam. 7]
1750 o
1500 o
1250 o
=
g
1000 o
750
2
@
500 o
250
0 L L
T T T T T T
o 2 4 L] g o 12 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Ie)
Me (ONg)]
S=0
Sigmal 1l: VDL &, Wawvelength=2:20 nm |
NH
Peak RetTime Type Width Area Height Area
#  Twin] fwin] mwhl <+ [whl 1 5 i
S [QE—Y I I I I PO(OPr)
1 6.862 EE 0.2242 1.39994e4d 955.87585 49.7778
2 9.539 EB 0.3541 1.41244e4 555.66052  50.2222 ('7 -4c
Totals 2.81238e4  1514.53638

*%*% End of Report *++%

Page 1 of 1

Data File C:\CHEM3Z\1\DATAYZHOU-13\¥ZNOOS0L0.D
Sanple Name: Z¥-3-44

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method
Last chandged

Instrument 1

8/1472015 4:52:48 PH

C: 4 CHEM32Y 1\METHOD 5\DEF LC.M
: B/14/2015 4:49:32 PM hy
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
/1442015 9:10:48 PH by
(modified after loadineg)

Analysis Method :
Last changed

Jauwple Info

Location : ¥ial 1

© A%-H, H/i-PrOH = 80/20, 0.8 ml/win, 30 oC, 220 mm

g Elen gth=2 20 i (ZH O T8 2003010 7
Farm. ]
1750 4
1500 o
1250 o
-
&
@
1000 o
7504
500
250 4
151
g
=
o L
T T T T T T
o 2 4 -] g j[1] 12 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Me o/
Signal 1: ¥ND1 &, Wavelength=220 nm ,S o
NH
Peak RetTime Type Width Area Height Area
#  Tuwinl fnin] wdD %2 fmwalr 1 5 i
—m o mme- e et [ I [ I PO(OPr)
1 6.907 BV 0.21lz2 160.40375 11.71393 0.6271
2 9.479 BB 0.3904 2.54200e4 1007.55417 99.3729 (-)-4C
Totals 2.55804=4  1019.36810

**#% End of Report *++

Instrument 1 871472015 9:11:07 FPH

S114

Page 1 of L




Data File C:%CHEM32Y1\DATAYZHOU-15,YZ005464.D

Sanple MName:

Z¥-3-394(+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

T/26/2015 6:06:20 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
772642015 5:52:41 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 7:36:12 PM by
(modified after loadineg)

: AS-H, H/1-PrOH = 80420, 0.8 mL/min, 30 of, 220 nm

Location : Vial 1

DT welen gihe 220 i (ZHO U- 15 200395 4.7
Nawm. 7]
1750
1500
1250 -
2
S
-
1000
1
&
o
750
500 o
250
0 L L
T T T T T T T
i} z 4 5 2 10 12 14 rmin)
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.) oM
Use Maltiplier & Dilution Factor with ISTDs e
(O Y]
“s=0
Sigmal 1: VD1 &, Wawvelength=220 nm I{IH
Feak RetTime Type Width Area Height Area
# [min] [min] mall *5 [mwATr ] & PO(O‘PI’)Z
e el R | | | |
1 9.989 EB 0.3726 2.46015e4 1016.60431 50.0230
2 12.561 EB 0.4924 2,4578%e4  771.69440 49,8770 (?-4d
Totals : 4,91804e4  1788.29871

Instrument 1 871172015 7:36:25 PH

*** End of Report **+*

Page 1 of 1

S115

Data File C:%\CHEM3Z)1\DATA,ZHOU-15\YZ008470.D

Sanple Name: Z¥-3-354

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Analysis Method :
Last changed

Jauwple Info

ZHOU

Instrument 1

TA2TF20L5 10044012 MM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
T/27/2015 10:20:48 AM by ZHOO
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
§/11/2015 7:55:04 PH by
(modified after loadineg)

Location :

Wial 1

© A%-H, H/i-PrOH = 80/20, 0.8 ml/win, 30 oC, 220 mm

PV velen qih= 2 20 nm (ZH O 0- 150 20 0347007
Narm. |
800 |
600 -|
2
2
o
400
200
5
E
=
o
T T T T T T T
o 2 4 ] 2 1 12 14 min
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs OMe
ON]
S=0
Signal 1: ¥WD1 A, Wavelength=22Z0 nm I{IH
Peak RetTime Type Width Area Height Area
# [min] [min] wdU *s  [mdll ] 5 PO(OiPr)z
R R [ I | I |
1 10.025 BB 0.3672 252.51248 10.47107 1.6348
2 12.509 BB 0.4882 1.5193le4  478.76001 98,3652 (-)-4d
Totala 1.54456ed 489.23108

*** End of Report *++

Instrument 1 871172015 7:55:13 FPH

Page 1 of L



Data File C:%CHEM32Y14DATAYZHOU-15,YZ008465.D

Sanple MName:

Z¥-3-398 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

T/26/2015 6:33:22 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
772642015 5:52:41 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 7:56:35 PM by
(modified after loadineg)

Location : Vial 1

@ AS-H, H/i-PrOH = 80/20, 0.8 ml/min, 30 oC, 220 mm

DT welen gihe 220 i (ZHO U- 15 200398 5.0)
Nawm. 7]
250
300
250
+
200 - &
@
150
4
b
100 A
50
1}
T T T T T T T
i} z 4 5 2 10 12 14 rmin)
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
MeO. ONY/I
Sigmal 1: VD1 &, Wawvelength=220 nm $_O
NH
Feak RetTime Type Width Area Height Area
§  [min] [win] mill *s  [wal ] 5 i
B [ I I I I PO(O'Pr)2
1 G§.224 VB 0.25986 3614.50391 184.35623 49.8670
2 12.793 VB 0.5459 3619.27368 104,3488% 50.0330 (’_) -4e
Totals : TE33.TTIE9 288,71l

Instrument 1 871172015 7:56:45 PH

*** End of Report **+*

Page 1 of 1

S116

Data File C:%\CHEM3ZY1\DATA,ZHOU-15\YZ008472.D

Sanple Name:

Z¥-3-398

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

ZHOU

Instrument 1

T42BF20L5 1124153 AM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
T/28/2015 1:06:42 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 8:0Z:22Z PH by
(modified after loadineg)

+ AS-H, H/i-Pr0OH = 80720, 0.8 wl/min, 30 oC, 220 mm

Location : ¥ial 1

PV velen qih= 2 20 nm (ZH O 0- 150 20 0347 Z.07
Narm. ]
250
200 -
150 - =
o
1004
50
=
1
2
=
[
T T T T T T T
o 2 4 ] 2 1 12 14 min
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
MeO Ol
Signal 1: ¥WD1 A, Wavelength=22Z0 nm .S_O
NH
Peak RetTime Type Width Area Height Area
# [min] [min] wdU *s  [mdll ] 5 ;
B R ([ —— | I | I PO(O'Pr)2
1 8.098 VW 0.2903 43.01221 2.05907 0.9742
2 12.571 VB 0.5366 4372.24658 126.69587 99,0258 (_)_4e
Totala 4415,25879  128.75494

Instrument 1 871172015 8:02:38 FM

*** End of Report *++

Page 1 of L



Data File C:%CHEM32Y14DATAYZHOU-15,YZ008466.D
Sample Name: Z¥-3-40C+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

ZHOT

Instrument 1

7/26/2015 6:56:06 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
772642015 5:52:41 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 5:05:02 PM by
(modified after loadineg)

Anglvysis Method :
Last changed

FJawple Info

Location : Vial 1

@ AS-H, H/i-PrOH = 80/20, 0.8 ml/min, 30 oC, 220 mm

DT welen gihe 220 i (ZHO U- 15 2003398 5.07
Narm. 7]
1400
12000
1000
S
=
800+
@
500 g
@
400
200
1} + T
T T T T T T T
i} b 4 & ] 10 12 14 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
(ONJ]
Signal 1: VODL A, W - $=0
omna. : s Wavelength=220 nm 7
NH
Feak RetTime Type Width Area Height Area MeO
§  [min] [win] mill *s  [wal ] 5 ;
el mmmeee P I I I I PO(OPr)2
1 9.044 WV 0.3375 1.64293e4 840.06244 49.7944
2 13.878 WV 0.5854 1.8581l5e4 499, 57962 50.2056 (,) -4f
Totals : 3.70107e4  1339.64206

*** End of Report **+*

Instrument 1 8/11/2015 8:05:11 PH

Page 1 of 1

S117

Data File C:%\CHEM3Z)L1\DATA,ZHOU-15\YZ008475.D
Sanple Name: Z¥-3-40C

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method
Last chandged

ZHOU

Instrument 1

742872015 6:04:21 AM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
T/28/2015 5:07:03 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 8:06:58 PH by
(modified after loadineg)

Analysis Method :
Last changed

Jauwple Info

Location :

Wial 1

© A%-H, H/i-PrOH = 80/20, 0.8 ml/win, 30 oC, 220 mm

PV velen qih= 2 20 nm (ZH O 0- 150 20 05475 07
Narm. ]
350
300
50 -
00
o
=
=
150 "
100 H
50
=
bt
@
[
T T T T T T T
o 2 4 g 3 10 12 19 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
OJI_
Signal 1: VWD1 &, Vavelength=220 nn $=0
NH
Peak RetTime Type Width Area Height hrea MeQO
# [min] [min] wdU *s  [mdll ] 5 ;
R R ([ — | I | I PO(O'Pr)2
1 9.136 VW 0.4306 178.02935 6.15528 3.1597
2 13.631 VV 0.5712 5456.28027 149.56255 96,8403 (—)—4f
Totala 5634,31023  155.71782

*** End of Report *++

Instrument 1 871172015 8:07:11 FPM

Page 1 of L



Data File C:%\CHEM32Y1%DATANZHOU-15,YZIN00E046.0

Sanple MName:

Z¥-2-63 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

Instrument 1
571742015 8:06:20 PM
C: 4 CHEM3ZY 1\ METHOD SVDEF LC.M
571742015 7:43:07 PM by
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 5:49:10 PM by
(modified after loadineg)
0D-H, HA1-PrOH = 80/20,

Location : Vial 1

0.5 mlL/min, 30 oC, Z30 nm

T wElen gEhe 230 i (ZH O 0-1 50 ZH00 3048 17
HNam. 7]
340 4
300 o
250 o
200 H
150 o
100 o
S 2
bt 2
50 2
o4
T T T T T T
o 2 4 L] g o 12 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs o)
A0
S,
Sigmal 1l: VUDL &, Wawvelength=230 nm NH
Peak RetTime Type Width Area Height Area
#  Twin] fwin] mwhl <+ [whl 1 5 i
e e [ B I I I PO(O'Pr),
1 9.191 W 0.3468 l262.99231 54,35741 50,0637
2 10.80% VB 0.4200 1259.77686 44.96738  49.9363 (7 -4g
Totals : 2522.76917 99.324739

*%*% End of Report *++%

Instrument 1 871172015 8:54:56 PH

Page 1 of 1

Data File C:\CHEM3Z\1\DATA,ZHOU-13\YZINOOE047.D

Sanple Name:

Z¥-2-69

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

Instrument 1 Location : ¥ial 1
541772015 8144152 PH

C: 4 CHEM32Y 1\METHOD 5\DEF LC.M

5/17/2015 B:33:07 PM hy

(modified after loading)

C:4CHEM3ZY 1\METHOD S\DEF LC.M

8/11/2015 8:27:18 PH by

(modified after loading)

aD-H, H/i-Pr0H = 80/20, 0.5 mL/min, 30 oC, 230 nm

g Elen g2 30 i (ZH O T8 2005047 Iy
Farm. ]
250
200+
150+
1004
3
~
A0+
3
o] =
T T T T T T
o 2 4 -] g j[1] 12 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Q.0
A\
Signal 1: ¥ND1 &, Wavelength=230 nm \NH
Peak RetTime Type Width Area Height Area
#  Twin] [win] whU  +s [mwdll 1 5 PO(O‘PI’)Z
il |---=]-=m- | | | |
1 9.254 BB 0.3770 32.958437 1.302z25 1.9158
2 10.754 BB 0.4144 1668. 74048 61.34391 95.0842 (-)-49
Totals 1721.72485 62.64616

Instrument 1 871172015 8:27:25 FPH

S118

**#% End of Report *++

Page 1 of L




Data File C:%\CHEM3ZY1%DATANZHOU-154YZIN010075.0
Sample Name: Z¥-3-75(+-)

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chanced

Instrument 1

1171872015 2:00:24 PH

C: 4 CHEM3Z2Y 1\ METHOD SVDEF_LC.M
1141872015 1:36:43 FPM
(modified after loading)
C:CHEM32Y 1ZMETHOD S\DEF_LC.H
11/18/2015 4:37:11 P
(modified after loadineg)

Anglvysis Method :
Last changed

FJawple Info

Location : Vial 1

@ A%, HAi-PrOH = 60/40, 0.6 wml/min, 30 of, 220 nm

AT velen =230 nm (ZH 0 O- T30 ZH0T 0075 .0
Nam. 7]
500
400
300 - @
g
200
¥
@
=
100 - b
1}
T T T T T T
o ] 10 1% 20 25 20 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs fe) o
N/
S,
Sigmal 1l: VDL &, Wawvelength=2:20 nm NH
Peak RetTime Type Width Area Height Area
#  Twin] fwin] mwhl <+ [whl 1 5 PO(OEY),
i e l----]===---- | | | |
1l 13.183 EB 0.5137 8430.03613 250,33791 S50.z2204
2 2B.543 BB 1.2642 8356.02734 100.04061 49.7796 (9 -4h
Totals : 1.567861ed 350.37852

*%*% End of Report *++%

Instrument 1 11/18/2015 4:37:14 PM

Page 1 of 1

S119

Data File C:\CHEM3Z)1\DATAYZHOU-13\¥ZINO10077.D
Sanple Name: Z¥-3-75

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last chandged

Instrument 1 Location : ¥ial 1
1171872015 3:21:35 PH

C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M

11/18/2015 3:19:35 PM

(modified after loading)

C:4CHEM32% 1\METHOD S\DEF_LC. 1

11/18/2015 4:35:49 PH

(modified after loading)

i AS, H/1-PrOH = 60740, 0.6 wl/min, 30 o, 220 nm

Analysis Method :
Last changed

Jauwple Info

PV velen gih=2 20 i (ZHOU- TS ZHO 10077 107
Farm. 7]
4010 -
00 |
00
=
=
100 4 k<1
z
&
=2
. M .
T T T T T T
o & 10 18 20 25 20 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs fe) o
\
s
Signal 1: ¥ND1 &, Wavelength=220 nm NH
Peak RetTime Type Width Area Height Area
#  Twin] fwin] wdU  #2 [mwdll 1 5 PO(OEY),
il |---=]-=m—- | | | |
1l 13.28l1 EB 0.5052 346,55905 10.64141 4,5287
z 28.762 BB 1.2801 7305.94305  A6.44625 95.4713 (-)-4h
Totals 7652, 50280 97.08766

**#% End of Report *++

Instrument 1 11/18/2015 4:38: 55 PN Page L of 1




Data File C:%CHEM32Y1\DATAYZHOU-15,YZ0058240.D

Sanple MName:

Z¥-3-13 (+-)

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chanced

Anglvysis Method :

Last changed

FJawple Info

ZHOT

Instrument 1

7/2/28015 11:52:04 AM
C:YHECHEM, 14 METHOD S\DEF LC.H
T/2/2015 11:30:53 AM hy ZHOO
(modified after loading)

C: % CHEM32) 14 METHOD 54 DEF LC.HM
§/11/2015 5:20:18 PM by
(modified after loadineg)
0D-H, HA1-Pr0OH = 90410, 0.7 nl/min, 30 oC, 220 mum

Location : Vial 1

DT welen gehe 220 i (ZHO U- 150 2003 280.0)
Nawm. 7]
700 4
600
500 -
1=}
=
400 o g
&
@
300
200 H
100 -
0 L
T T T T T
i} & 10 15 20 25 i
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: 1.0000
Jample Amount: H 1.00000  [ng/ul] (not used in calc.)
Use Maltiplier & Dilution Factor with ISTDs
\\ /O
7
Sigmal 1: VD1 &, Wawvelength=220 nm \NH
Feak RetTime Type Width Area Height Area Me
§  [min] [win] mill *s  [wal ] 5 PO(OPr),
il ettt |ttt B 1 1 1 1
1 21.801 w7 0.68762 2.37096e4 400.95143  49.5294 .
2 25.475 WV 1.0592 Z.41602e4 348.51309 50,4706 (? -4
Totals : 4,78698e4 749, 47452

Instrument 1 871172015 8:20:29 PH

*** End of Report **+*
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S120

Data File C:%\CHEM3Z)1\DATA,ZHOU-15\YZ008227.D

Sanple Name:

Z¥-3-13

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method
Last chandged

Analysis Method :

Last changed

Jauwple Info

ZHOU

Instrument 1

643072015 10:11:12 MM
C:\HPCHEMY 1\METHOD 5\DEF LC.M
6/30/2015 9:53:32 AW hy ZHOT
(modified after loading)
C:4CHEM3ZY 1\METHOD S\DEF LC.M
8/11/2015 8:18:57 PH by
(modified after loadineg)
0D-H, H/i-Pr0OH = 30/10, 0.7 wl/min, 30 oC, 220 mm

Location : ¥ial 1

PV velen qih= 2 20 nm (ZH O 0- 150 2D 05227 07
Narm. ]
350
300
50 -
00
=
=
150 o
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0 '
T T T T T
o ] 10 18 20 25 i)
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: 1.0000
Sample Amount: H 1.00000 [ngful] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
\ /O
4
Signal 1: ¥WD1 A, Wavelength=22Z0 nm NH
Pesk RetTime Type Width Area Height Area Me
#  [min] [win] wAU  *s  [wdl ] % PO(O'PY),
R R [ R I | I |
1 21.701 wv 0.8876 8529.05176 148.06000 96.9415 .
2 25,503 vV 1.0050 269.09161 3.48747 3.05885 (-)-4I
Totala 8798.14337 151.54747

*** End of Report *++

Instrument 1 871172015 8:19:09 FM

Page 1 of L



Data File C:%\CHEM3ZY1%DATANZHOU-16%YZINO00275.0

Sanple MName:

Z¥-4-8{+-)

Acg. Operator

Acg. Instrument : Instrument 1 Location : Vial 1
Injection Date 1/23/201l6 2:43:18 PN
Acg. Method C: 4 CHEM3Z2Y 1\ METHOD SVDEF_LC.M
Last chanced 172342016 2:38:22 PM
(modified after loading)
Anslvysis Method : C:3CHEM3Z\14METHODSWDEF_LC.HM
Last changed 1/24/2016 6:09:24 PM
(modified after loadineg)
Sample Infao : AD, HAi-Pr0OH = 80/20, 0.7 nL/min, 30 o, 230 nm
T wElen g 230 i (ZH O U-1 6 2000272 17
Nam. 7]
250 o
200
5
o
150 o @ -
2
&
@
100 o
a0
1}
T T T T T
o 2 4 L] 8 10 min|
Area Percent Report
Gorted By Gimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
NH2
Sigmal 1l: VUDL &, Wawvelength=230 nm
PO(OEL) ,
Peak RetTime Type Width Area Height Area
# fwinl min] mall 2 [wal 1 %
e e l----]-=----- | | | |
1 8.292 W 0.1737 1709.z26624 148,34950 50.3000 (') -8
2 9.582 VB 0.2032 16686.87486 125.82125 49.7000 )
Totals 3396.14111 =274.17075

Instrument 1 172472016 6:09:30 PH

*%*% End of Report *++%
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Data File C:\CHEM3Z\1\DATA\ZHOU-16%\YZINOOOZ78.D

Sanple Name: Z¥-4-8

Acg. Operator

Acg. Instrument : Instrument 1 Location : Wial 1
Injection Date 1/23/201l6 4:18:57 PH
Acg. HMethod C: 4 CHEM32Y 1\METHOD 5\DEF _LC.M
Last chandged 1/23/2016 4:10:18 PH
(modified after loading)
Analysis Method : C:%CHEM32%1\METHODS\DEF_LC.M
Last changed 1/24/z2016 6:12:21 PM
(modified after loading)
Sample Info : AD, H/i-PrOH = 50720, 0.7 ul/min, 30 oC, 230 mm
g elen gt 30 i (ZH O TE 2000 Z7S 7
Farm. ]
350 A
3004
250
00
=
s
<
150 4 o
100 H
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=
o=
=
[
T T T T T
o 2 4 L] g 10 min|
Area Percent Report
Jorted By Gimmal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
NH2
Signal 1: ¥ND1 &, Wavelength=230 nm
PO(OEL),
Peak RetTime Type Width Area Height Area
# winl fnin] wdU 2 [y 1 %
] e |---=]-=m—- | | | |
1 8.371 V¥ 0.2593 18.82436 9.91617e-1 0.9113 (-)-8
2 9.593 BB 0.2067 2046.93433 1459.17377 99.08587
Totals 2065.75868  150.16538

Instrument 1 172472016 6:12:26 FM

**#% End of Report *++
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