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Racemate of 3a

SADT A Wavelength=254 nm (201E0107LE -CROTON-RAC D)
mALl
140 o
120 A
100 o
804 ©
g
o
i 2
60+ @
£
40
204
o T
T T T T T
1] 10 20 30 40 50 min
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type TWidth Area Height Ares
# [min] [min] mAU *= [mAl ] %
il B | === | === | === |
1 32.033 BB 0.702Z0 Z864.84839 B6Z.52020 50.4033
2 40.962 BE 0.9074 2818.99805 48.14020 49.5067
Totals S683.84644 110.66040
; ; . (1)
Enantiomeric excess of 3a: 93%
WD & Wavelenoth=254 nm (20180107 LS 1583 D)
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a 10 20 30 40 S0 miry
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier £ Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *sz [maT 1 %
il |====l======= |====m===- | === |======= |
1 32.770 BB 0.7161 6717.59814 143.21561 96.7397
Z 41.471 BB 0.8155 Z26.39282 4.21806 3.2603
Totals 6943.09097 147.433¢66
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'H NMR of 3b
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Racemate of 3b

WMADT A Wavelenoth=254 nm (2015031305 01661 D)
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Area Percent Report
Sorted By Signal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with IZTDs
Signal 1: vWpl A, Wavelength=254 nm
Peak RetTiwe Type Width Area Height Area
# [min] [win] mAU *3 [REEALL ] %
il i |====]==—=- |====— | === | === |
1 18.338 BB 0.4181 z2217.85718 81.46687 49.7378
Z 19.851 BB 0.4733 2235.87061 73.10355 50.20:22
Totals 4453.72778  154.57041
> : . 0
Enantiomeric excess of 3b: 95%
WADT A Wavelength=254 nm (201504135 J-1668-1 D)
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Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Areas
# [min] [min] mAT *3 [mal ] %
e | ===l |===mmm— | === | === |
1 18.32Z7 BB 0.4070 101.83482 3.87557 Z2.4909
Z 19.741 BB 0.4696 3986.42578 130.61250 97.35091
Totals 4088 .26060  134.43807
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Racemate of 3¢

WADT A Wavelength=254 nm (2016022205 J-1846 D)
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Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=Z534 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAD *s [roal 1 %
===l |—===]====-— |-
1 13.827 EBE 0.3042 1993.06494 101.14150 50.8941
2 15.493 BE 0.3384 1923.03735 87.33253 49,1058
Totals : 3916.10229 1868.47404
7 7 . (1)
Enantiomeric excess of 3¢: 92%
WMADT A Wavelenoth=253 nm (20160222105 0-1919-1 D)
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Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
TUse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [tin] mAU *3 [mAT 1 3
il e |—===]==—=- |====— | === |—===—- |
1 14.234 BB 0.3116 110.34633 S.45808 4.2001

2 15.955 BE 0.3672 2516.90430 105.47289 95,7000

Totals : 2627.25063 110.93108
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'"H NMR of 3d
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Racemate of 3d

WWDT &, Wavelenoth=254 nm (20160222LE 1707 D)
mall 7
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Area Percent Report
Forted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Usge Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [wAU 1 %
il el | ===l |==—= | === |—===—- |
1 Z5.108 EBE 0.6269 1563.03053 38.83009 50,1532
Z 18.494 BE 0.7628 1553.48755 31.36421 49.8468
Totals 3116.52710 70.19430
; ; . (1)
Enantiomeric excess of 3d: 94%
WD & Wavelength=254 nm (20160222'LEJ-19158-1.D)
mal )
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Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Fignal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mwAU *3 [rAl 1 %
il e |====]====== === | === | === |
1 24.615 BB 0.6213 4377.87549 109.36605 97.0448

Z 28.19% BB 0.7151 133.31281 Z2.81001 2.9552

Totals : 4511.18829 112.17606
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"H NMR of 3e
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Racemate of 3e

WD A Wavelenoth=254 nm (201603281L50-18933-1 D)
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Area Percent Report
Sorted By H Jignal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] wAIT *= [malT 1 %
e | === | == | === |
1 52.983 BV 1.1945 z103.7514%6 27.34833 50.5511
2  56.200 vB 1.2766 Z057.88574 24.15050 49,4480
Totals : 4161.63721 51.49883
7 . . 0
Enantiomeric excess of 3e: 95%
WNDT & Wavelenoth=254 nm (201803251 119352 0]
mall 7
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Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Facktor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAUT *= [rAT ] %
il e |====]====== |======== | === |=======- |
1 52.380 EB 1.2345 5434.72949 67.52689 97.4186
2 56.325 EB 0.9357 144.00957 1.91465 2.5814
Totals : 5578 .73906 69.44164
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'H NMR of 3f
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Racemate of 3f

SANDT A Wavelength=254 nm (20780324115 1927 I
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Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *= [mAT 1 %
e [ | === | == | === |
1 20.827 BE 0.4709 1858.70581 61.17733 50.4993
2 24.757 BE 0.5933 1821.9503z2 47.63438 49,3007
Totals 3680.65613  108.81172
7 . . )
Enantiomeric excess of 3f: 95%
WD A, WEvelenoth =254 nm (20160324L5.0-1826 D)
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Area Percent Report
Forted By : Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Fignal 1: VWDl A, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [min] maAT *3 [maT 1 &
il e |—===]==—=- |====— | === |—===—- |
1 20.731 BB 0.4949 4540.33008 141.6172Z8 97.48¢61
Z Z4.93Z BB 0.5768 117.08z42 3.01498 2.5139
Totals 4637.41250 144.6322¢6
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Racemate of 3g

SADT A Wavelength=254 nm (2015102905 LOBN RAC.D)
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Jorted By : Jignal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWbl A, Wavelength=2Z34 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [rmAU 1 ]
il el |—===]-===- |====— | === |—===—- |
1 3B.265 EEB 0.9726 3209.04614 51l.12160 49,2230
Z 42.000 BB 1.0779 3310.352:29 48 .28510 50.7770
Totals : 6519.39844 99.40670
; ; . (1)
Enantiomeric excess of 3g: 95%
WADT A Wavelength=254 nm (20160127 L5J-1803 D)
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Area Percent Report

Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z54 nm

Peak RetTime Type Width Area Height Area
# [min] [min] waT *3 [manw 1 %
il B || === | === |-====-— |
1 37.759 BV 0.87z29 179.809620 3.01230 2.3900
2 40.6Z7 VB 1.0202 7347.04102 110.72124 97.6100
Totals : 7526.93730 113.73354
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Racemate of 3h

WWDT &, Wavelength=254 nm (20150407LEJ-1660-1 D)
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Area Percent Report
Sorted By : Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] maT *= [mAT 1 %
il Rttt [==== === |======—=- |===mmm———= | === |
1 30.117 EBE 0.8160 1531.80530 29.26505 49.4721
Z 36.713 BB 1.0155 1564.496835 23.632Z60 50.5279
Totals : 3096.302235 52.89765
> : . (Y
Enantiomeric excess of 3h: 96%
WD & Wavelength=254 nm (2016012205 1907 D)
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Area Percent Report

Sorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z54 nm

1.8843
98.1157

Peak RetTime Type Width Area Height
# [min] [min] mAT  *= [mAT 1
il |====]=-====== |====m====- |======= | === |
1 30.131 BB 0.7769  121.88227 2.32742
Z 36.333 BB 1.0292 B346.55811 95.79405
Totals 6468 .44038 08.12148
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Racemate of 3i
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Area Percent Reporb
Sorted By Signal
Multiplier: 1.0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTD=
Signal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [win] wAUT *s3 [maw 1 %
ST | SR [ | 2= ] [ | e |
1 28.431 BB 0.8536 1.66290e4 297.25372 52.3704
2 34.467 BE 1.0535 1.5123%e4 220.11441 47.6296
Totals 3.17527e4 517.36813
. . . 0
Enantiomeric excess of 3i: 98%
mall ]
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250 1 w
&
I
o
200 4
150 4
100 4
50+
e
E
o
0+ ; “
T T T T T T T
a 5 10 15 20 25 30 35 min
Area Percent Report
Sorted By Signal
Multiplier: g 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [ran ] %
SR l=2 =l e G s R S |
1 27.915 EB 0.8256 1.14519e4 214.36505 98.7520
2 33.987 EEB 0.7988 144.73178 2.38371 1.2480
Totals 1.15967e4 Z16.72876
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'"H NMR of 3j
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Racemate of 3j

WNDT & Wavelenoth=254 nm (20180928 1LS 19222 0]
mal 7]
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1] 5 10 15 20 25 30 miry
Area Percent Report
Jorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z34 nm
Peak RetTime Type Width Area Height Area
# [win] [min] mAU *s [rAaT 1 %
il el |—===]-===- |====- | === | === |
1 20.635 EV 0.4738 6038.74316 1893.98862 40.86896
Z 2Z2.468 VE 0.5114 6070.31250 180.65408 50.1304
Totals : 1.21091e4 374.64270
. . .. 0
Enantiomeric excess of 3j: 92%
WMADT A Waselength=254 nm (20160 930M5JH-36-1 )
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Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] maAD *3 [rwAT ] %
il it | === === |====m————- | === |======== |
1 20.274 EBE 0.4690 3641.14160 117.60153 95.9538
2 Zz.090 BB 0.5103 153.14223 4.55391 4.0361
Totals : 3794.28383  122.15544
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Racemate of 3k

WD A Waselength=254 nm (2016041905 0-1944 D)
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Area Percent Report
Forted By H Fignal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Fignal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [win] wAT *s [rAT ] %
S| o - -1-- -1
1 36.454 EB 0.9250 3226.00366 53.37684 50.2897
Z 41.8Z8 BB 1.0705 3188.83032 45.36346 489.7103
Totals : 6414.83398 08.74031
; ; . 0,
Enantiomeric excess of 3k: 93%
WD A Wavelength=254 nm (201604 19°L5J-1541 D)
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Sorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier &£ Dilution Factor with ISTDs

Signal 1: vwpl A, Wavelength=234 nm

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] mAU *s5 [mAU 1 %
=== |====l=== |====— | === |—===—- |
1 37.037 EEB 0.9589 7620.50635 121.01651 96.6602
2 42.745 BE 1.0108 263.30606 3.71275 3.3398

Totals : 7883 .81241 124.72Z9Z6
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"H NMR of 31
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Racemate of 31

SADT A Wavelength=254 nm (201606022 JH-8T-1 D)
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Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
TUse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [mwin] mAU *sz [maT 1 %
-===l= i |
1 42.539 BE 0.93608 3843.25317 62.82355 50.4316
Z 48.068 EBE 1.0381 3777.46362 55.95325 49.5684
Totals : 76Z0.71680 118.87681
> : . 0
Enantiomeric excess of 31: 92%
SADT A Wavelength=254 nm (201E0923=JH-156 0]
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Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=2Z54 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAl ] %
il el |====]====== |====m====- | === |======-= |
1 42.306 BB 0.8992 342 .76016 5.70325 3.7675
Z 47.976 BE 1.0974 8754.96582 122.06538 096.2325
Totals 9097.72598  127.76863
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|
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3C NMR of 3m
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Racemate of 3m

TR &, Wavelengin=258 nm (20160929 ME.0)
mall 7]
175
150 4
125 o
b
100 5 g
]
b
759
EE]
259
o A
T T T T T T T T T T -
0 10 20 30 40 min|
Area Percent Report
Jorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier &£ Dilution Factor with ISTDs
Signal 1: vWpl A, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [wmin] mAU *3 [mal ] %
_— -
1 Z7.183 EEB 0.5906 3729.53564 96.50521 50.1008
Z 32.340 BB 0.6892 3714.51853 81.91311 49.8991
Totals : 7444 .05518  178.41832
> : . )
Enantiomeric excess of 3m: 92%
WD A W Ewelenoth=254 nm (201E09291L5.0-15942-1 D)
mal ]
160 ]
140 ]
] =]
1 8
120+ e
i &
100 ]
&80 ]
B0 ]
40
20 ] 2
] s
] o
i
o JL_.JL
1 T T T T
0 10 20 30 40 Laull]
Area Percent Report
Jorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
i [min] [min] malT *= [malT 1 %
il B | ===l |==mmmm | == | === |
1 27.200 EE 0.5951 4403.79395 112.84711 95.7544
2 32.565 BE 0.6559 195.25688 4.48963 4.2456

Totals : 4599.05083  117.33675
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"H NMR of 3n

T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

| || | ppm
e g8 & EENE
LR - N ™= =l o
3C NMR of 3n
Ll e J
T T T T T T T T T T T T T T T T T T T I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemate of 3n

SANDT A Wavelength=254 nm (20160912=IH-59-1 0]
mal T
804
60+
404
2
b ~
s o
o =
o
204 o
o
— T — T T T T T T
1] S 10 18 20 25 min|
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Jignal 1: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mal *z [mALT 1 %
il el |====]=—====== |====m====- | === | === |
1 17.904 EEB 0.6467 1031.70447 24.73944 50.748¢6
2 22.067 EBE 0.7890 1001.26B55 19.24340 49.2514
Totals : 203z.97302 43.98284
; ; . [
Enantiomeric excess of 3n: 91%
SANDT A Wavelength=254 nm (201605T2=JH-GE D)
mal 7]
250
w
200 o )
I
150
100 o
504
o
o
o s
o
[t}
T T T T T
a 5 10 15 20 25 iy
Area FPercent Report
Sorted By : Fignal
Multiplier: : 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAlU *3 [mal 1 %
e | ===l |===mmm— | === | === |
1 17.848 EB 0.6513 75395.12012 180.41738 05,7060
2 221.13Z EE 0.7982 340.77109 £.54431 4.2940

Totals : 7935.89120 186.96219

S29



"H NMR of 30

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm
LE
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3C NMR of 30

N J i

T T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemate of 30

WD A Wavelength=254 nm (201681007 H-165-1 D)
mal ]
B0+
504
40 o
ba]
309 0
I
&
w
20 o
10
o
T T T T T T
1] £ 10 15 20 25 30 min
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Ares
# [min] [win] mAU *s5 [malT 1 %
e [ |=== = | == | === |
1 17.331 ¥vE 0.4127 6B84.63605 25.581z5 50.1531
2 23.524 VE 0.6013 680.4532¢6 17.47751 49.8468
Totals 1365.09131 43 .05875
7 . . 0,
Enantiomeric excess of 30: 92%
WADT & Wavelength=254 nm (20767007 = JH-80 0]
mal 7]
160
140
™
x
120 s
100
&0 4
60
40 o
204 5
=
g
I ROV W S —.
T T T T T T
1] £ 10 15 20 25 30 min
Area Percent Report
Jorted By Fignal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VWDl A, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [min] maAT *3 [maAT 1 &
il ittt | === === |- | === | === |
1 17.413 BB 0.4167 3104.36353 1153.05789 BSe6.0038
2 Z3.601 BB 0.5968 1z9.2z102 3.39¢629 3.9962
Totals 3233.58455 118.4541%8
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'H NMR of 3p
. " ol {
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2 z L 8l
3C NMR of 3p

N

T T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Racemate of 3p

DT A Wavelength=254 nm (201600258'BR ME D)
mal 7]
175 o
150 o
125 2
2]
=
100 )
b3
g
759
a0+
254
o A
T T T T T T
o 1 10 15 20 25 30 min
Area Percent Report
Sorted By Signal
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs
Signal 1: VWhl A, Wavelength=23534 nm
Peak RetTime Type Width Area Height Area
# [rin] [twin] mAU *3 [1aT ] %
=== |====]===- |====—— | === | === |
1 18.208 EE 0.3836 2706.42383 107.65462 49.9521
Z 23.313 BB 0.5068 2711.61304 81.65504 50.0479
Totals 5418.03687 189.30965
Enantiomeric excess of 3p: 93%
WADT A Wavelength=254 nm (201809251LE 19431 D)
mal 7]
160
140
120 E
@
o
100
&0 4
ED
40 |
20 =
o
o
o
il : .
T T T T T T
1] S 10 15 20 25 30 min
Area Percent Report
Jorted By Jignal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: vWpl A, Wavelength=2Z534 nm
Peak RetTime Type Width Area Height Area
# [tmin] [min] wAD *s [wAl ] %
il el |——==]===-— === | == |-====-— |
1 18.940 EBE 0.3892 2652.86646 104.553978 06.4309
2 23.944 BE 0.4743 97.36208 3.17473 3.5401
Totals 2750.22853 107.73450
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"H NMR of 3¢q

JM T
N 3 Y

T T T
85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 ppm
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3C NMR of 3¢

| | \
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Racemate of 3q

WD &, Wavelen fih=258 nim (207600230 DON D)
maL
140 o
120
100
80
w
o
&0 e _
= &
3
40
204
ad
— T — T T T T T T
1] 10 20 30 40 S0 min|
Area Percent Report
Sorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Fackor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAT *= [maT ] %
e | ===l |=—=m | === | === |
1 36.195 BB 0.8966 3123 .47827 53.96434 49.8Z96
Z 44.2Z11 BE 1.0755 3144.83667 45.34634 50,1704
Totals : £268.31404 09.31068
: : . 0,
Enantiomeric excess of 3q: 93%
WMADT A Wavelenoth=254 nm (201609235 J-2037 2 0)
mal
140 o
120
=
100 5
o
=
804
604
40
204 @
o
"\\l—w 5
o
o NV
T T T T T
1] 10 20 30 40 S0 Laull]

Area Percent Report

Jorted By : Signal
Multiplier: : 1.0000
Dilution: : 1.0000

Use Multiplier &£ Dilution Factor with ISTDs

Signal 1: vWpl A, Wavelength=2Z54 nm

Peak RetTime Type Width Area Height Area
# [rmin] [win] mAU *3 [mAT ] %
=== - |====]===- |====— | === |-====-— |
1 36.1Z8 EE 0.8237 2209.51941 4.09840 3.5121
Z 43.92Z3 BE 1.0730 6305.51514 90.72053 H96.4879

Totals : 6535.034355 G4.81892
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"H NMR of 3r

JL | Mmml

T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm

LI ERC I

3C NMR of 3r

| 18 W

T T T T T T T T T T T T T T T T T T T T
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Racemate of 3r

WD A Wavelength=254 nm (20161007'LEJ-2045-1 D)
mall 7]
S0+
40
304
@
3
204
ki 2
o
I
104
0
T T T T T T
o 10 20 30 40 a0 B0 min
Area Percent Report
Jorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000
Tze Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z34 nm
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] mAU *s [raAl 1 %
il et |-l |====- | === | === |
1 47.638 EEB 1.0987 1271.03676 17.66425 50.1179
Z 57.380 BE 1.3574 1265.076354 13.43938 40.8821
Totals Z2536.13330 31.10363
> : . o
Enantiomeric excess of 3r: 95%
SADT A Wavelength=254 nm (201609300 J-1976 D)
mAl 7
804
.
2
2
604
40
204
o
&
A &
0
T T T T T T
1] 10 20 30 40 50 B0 min|
Area Percent Report
Sorted By Signal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
i [min] [min] mAl *= [walT ] %
il B | |==mm | === | === |
1 48.457 EE 1.2019 4872Z.06982 62.41705 97.3623
2 57.218 BE 1.0746 131.99260 1.44471 2.6377

Totals

o004.06242 B3.86176
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| A
1 A “ NMJLJL |
T T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

3C NMR of 3s

|
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Racemate of 3s

SADT A Wavelength=254 nm (20160923ATA-ME D]
mal 7]
175 o
150 o
125 o
5
100 g o
)
2
759
504
254
D_______dfkw__J_A___LJh,_ﬂ»h_f\_ﬂ_gn__fnf__hq,__ —
T T T T T T T
1] S 10 15 20 25 30 35 min
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=2Z3534 nm
Peak RetTime Type Width Area Height Area
# [win] [min] mal *3 [maT 1 &
——— - —— -
1 24.277 BE 0.5199 3054.303z22Z O0.28773  48.1861
2 30.310 BB 0.6528 3284.25391 77.31559 51.8139
Totals : 6338.55713  167.60332
7 . . 0,
Enantiomeric excess of 3s: 94%
YWD & Wavelenoth=254 nm (20160426105 J-1952 D)
mALl
140
120 o
=
i
o
100 o
80+
B0
40
204 o
[
-
o
1 i
T T T T T T T
1] ] 10 15 20 25 30 35 min
Area Percent Report
Forted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=2Z54 nm

Peak RetTime Type Width Area Height Area
# [rain] [min] wAU *s [man 1 %
il it |====]=====—- |======—=- | === | === |
1 24.770 BB 0.5152  127.77088 3.83642 2.8311
Z 29.571 BB 0.6613 4231.37207 95.51534 97.0689
Totals : 4359.143296 102.35176
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'H NMR of 3t

| / H i / /

JM W D |

T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0

ppm
&y B % R g8
-0 - o~ |l ol |al o
3C NMR of 3t
T T T T T T T T T T T T T T T T T T T T
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Racemate of 3t

WMADT A Wavelength=254 nm (20180928\AZA-0BN D)
mal
804
B0
40 -+
3 2
= 8
204
0
T T T T
1] 10 20 30 40 min
Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
3ignal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] mal *3 [mAlT 1 &
il it | === === === | === | === |
1 28.444 EE 0.6036 1179.41089 30.13647 46.2898
2 3Z.8688 BB 0.7257 1368.47253 28.97477 53.7102
Totals : 2547.88342 39.11124
; ; . 0,
Enantiomeric excess of 3t: 96%
WD A Waselenoth=254 nm (201B09281L%.)-2039-1 [)
mal
&0 @
&
8
B0
40
204
w
=
i
o
T T T T
1] 10 20 30 40 min
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAl *= [mAT ] %
il Rttt |====] === |======—=- | === |======== |
1 ZB.70& EE 0.5685 66.64995 l.801z29 1.9338
Z 32.933 BB 0.7419 3379.89307 69.69822 98.066Z
Totals : 3446.54301 71.49951
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'"H NMR of 3u
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85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm
LAy | /| ||
e d B ek
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13
C NMR of 3u
H ' L
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 ppm
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Racemate of 3u

WD & Wavelength=254 nm (20160516'LEJ-1839.D)
mall )
B0
S04
404
30+ -
& -
L =
&
204 @
104
0
T T T T T N
1] 10 20 30 40 50 min
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z54 nm
Peak RetTime Type TWidth Areas Height Area
# [min] [min] wAU *z [waT ] %
Il B | === | === | === |
1 35.114 BB 0.8122 1184.84485 22.77767  51.3760
Z 39.814 BB 0.932Z 1121.37610 18.70915 48.6240
Totals : 2306.22085 41.48682
7 . . 0
Enantiomeric excess of 3u: 96%
WD A Wavelength=254 nm (201805165 J-1960 D)
mal ]
o
80 =
k]
B0
40 4
204
o
o
=
| 2
0 S
T T T T T
a 10 20 30 40 a0 miry
Area Percent Report
Sorted By : Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAT *s5 [maU 1 %
il B [ | === | == | === |
1 35.110 EE 0.8204 3885.3559¢6 T3.17531 97.9742
2 39.012 BE 0.81e1 80.33545 1.33408 2.0258
Totals : 3965.69141 74.50939
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'H NMR of 4

J S Hrsr S J

[T [T N .

I D T " I [}

3C NMR of 4

T T T T
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1
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Racemate of 4

mall 7]
1754
150 o
125 4
100 H
75 @ =
A &
2
50—
254
o 15}
T T T T
o 10 20 30 40 50
Area Percent Report
Sorted By H Signal
Multiplier: ¥ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z3534 nm
Peak RetTime Type TWidth Area Height Area
# [min] [min] wAD *z [mAl 1 %
| i e g e et | R | FR |
1 45.485 EE 1.1550 4534.15771 59.53031 51.3761
Z 49.341 BB 1.2338 42091.27148 51.90907 48.6239
Totals : 8825.42920 111.43937
; ; . 0,
Enantiomeric excess of 4: 97%
mal )
1750 4
1500 -
8
e
-
1250 4
1000 5
750+
500
250 o
]
=
&
0
T T T T T
0 10 20 30 40 50
Area Percent Report
Sorted By : Signal
Multiplier: 5 1.0000
Dilution: = 1.0000

Use Multiplier &£ Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=Z54 nm

Peak RetTime Type WWidth Area Height Area
# [min] [min] mAUT *sz [mAT 1 %
et e et et e Izsnnmn--on s lmmrmmees |
1 47.266 BV 1.2089 1.01933e5 1287.74377 98.57095
2 50.723 VE 1.2013 1468.87231 17.72451 1.4205
Totals : 1.03402e5 1305.46826
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'"H NMR of 5

! A I S
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Racemate of §

600 -

500

400

300

200

41671
47 453

100

Area Percent Report

Sorted By 3 Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Fignal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] maD *3 [man ] %
sothmmms|
1 41.671 EE 0.8479 7035.47314 126.29189 47.4490
Z 47.453 BB 0.9591 7791.70215 123.69643 5Z.5501

Totals : 1.4827%ed 249.938132

Enantiomeric excess of 5: 97%

800

700 4

44 160

600 o

500

400

300 4

200

100

39.307

Area Percent Report

Sorted By . Signal
Multiplier: 2 1.0000
Dilution: x 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWbl A, Wavelength=234 nm

Peak RetTime Type Width Area Height Area
# [min] [win] maAl *= [mAT 1 %
S e ot R |=wms naas et Imtemrsms |
1 39.307 BB 0.7990 607.58551 11.59889 1.4870
Z 44.160 BB 1.0269 4.02510=4 591.50342 98.5130

Totals : 4.08586e4 603.10231
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"H NMR of 6

S / S /

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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3¢ NMR of 6
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Racemate of 6

mal T
400
300
200 +
5
e
o o
@
100 4 @
Pulm| Y,
T T T T T
0 10 20 30 40 50 min
Area Percent Report
Sorted By 4 Signal
Multiplier: o 1.0000
Dilution: H 1.0000
Tse Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [win] waU *z [mAT ] &
et i bt bty ot legrmsssans linsrremmoss, ottt |
1 37.921 EB 0.8591 7605.03613  131.32484 47.7913
2 53.630 EB 1.4Z66 2307.08633 £4.03402 52.2087
Totals : 1.50130e4 216.25977
7 ; . 0,
Enantiomeric excess of 6: 97%
WMADT &, Wavelenogth=254 nm (20180528 HHJ-THYMINE-FINAL-2ZY-1.0)
mal 7]
250
200 H
150 4 =
2
100
a0+
@
&
[
0 Ao
T T T T T
a 10 20 30 40 50 min
Area Percent Report
Sorted By i Signal
Multiplier: 5 1.0000
Dilution: £ 1.0000

Use Multiplier & Dilution Factor with ISTD=s

Signal 1: vWDl &, Wavelength=Z2Z3534 nm

Peak RetTime Type Width Area Height Area
# [min] [win] maUu *3 [T | %
. NN |-——=1-=--— |==—— |——— |- |
1 36.228 BB 0.7221 170.65524 3.37662 1.4573
Z 50.184 EE 1.3369 1.15398e4 123.42179 098.5427

Totals 1.17104e4 126.79841
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"H NMR of 7
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Racemate of 7

mall 7]
350
300 H
250 1
2
200 + g =
o @
=]
=
150
100 1
50 o
0
T T T T T T
1] S 10 15 20 25 30 35 min
Area Percent Report
Sorted By Signal
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=Z54 nm
Peak RetTime Type Width Area Height Area
# [min] [min] man *3 [mATT ] %
SR || IEctpallerr b il g [ R e e R R,
1 25.579 EE 0.5599 £855.47168 185.84795 40.1337
2 31.087 EBE 0.6680 7097.22949 161.18871 S50.B663
Totals 1.39527e4 347.03665
7 . . 0,
Enantiomeric excess of 7: 93%
mal 7]
250
200
150 o
-
3
=
100
50
o
S
&
o
T T T T T T T
0 5 10 15 20 25 30 35 miny
Area Percent Report
Forted By Signal
Multiplier: b 1.0000
Dilution: B 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A&, Wavelength=234 nm
Peak RetTime Type Width Area Height Area
# [min] [win] man *z [mAT i %
S RN | === [ === [fm o |
1 25.483 BB 0.5487 191.23438 5.29380 3.5768
2 31.604 BE 0.7077 5155.235353 111.027e0 96.4232
Totals 5346.46973 116.32150

S51




"H NMR of 8
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Racemate of 8

mal )
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Area Percent Report
Sorted By £ Signal
Multiplier: o 1.0000
Dilution: z 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAD *= [mau 1 £l
il et | ===l === = e S | === |
1 19.510 BB 0.6141 4779.98877 119.02715 489.18990
Z Z3.ZI6 BB 0.7261 4935.63184 104.43660 50.8010
Totals : 9715.62061 223.46375
7 . . 0,
Enantiomeric excess of 8: 94%
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Area Fercent Report
Sorted By H Signal
Multiplier: ] 1.0000
Dilution: it 1.0000

Use Multiplier & Dilution Factor with ISTD=s

Signal 1: VWDl A, Wavelength=23534 nm

Peak RetTime Type Width Area Height Area
# [min] [win] malU *s [man 1 %
i Lot e e e |=rrennnmss lemcsrrenss l=zrmmnan |
1 19.2Z08 EBE 0.5597 448 .92688 12.217399 3.2499
Z ZZ.686 BB 0.6813 1.33645e4 300.87344 96.7501

Totals : 1.38135e4 313.09143
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X-Ray crystal structure of 8 (CCDC-1868522)

Thermal ellipsoids are drawn at the 50% probability level
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