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IH NMR of 4c
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'H NMR of 4d
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IH NMR of 6aa
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IH NMR of 6ba
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IH NMR of 6ca
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IH NMR of 6ab
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'H NMR of 6bb
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IH NMR of 6¢cb
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'H NMR of 6db
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IH NMR of 6ac
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IH NMR of 6bc

[
N
N
-
_
—————

)]
<
n
-
o

CHy

¥
©
M
N

—

=]
]
Q
(]
——

8ET'L

6€0'8
ﬁwo.wW
€608

o

\

0.5

- Z0'g
JYTE
=~ zo'g

1.0

He1t

Feoor

1.5

I 00z
~est

2.5

0T'T
> T0T
vYO'E- ¢
7 T0'T
M\ (44"

13C NMR of 6bc

S8°CT
1€°LT
vS'eET
SS°9T

89VIT —

26921~
o zzT”
S0'TET

LTTYT —

LEVIT —

T9'E€ELT —

9L°06T —

/CHa

o

T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
200

S13



IH NMR of 6¢cc
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IH NMR of 6dc
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IH NMR of 6ad
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'H NMR of 6bd
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IH NMR of 6¢d
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'H NMR of 6dd
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IH NMR of 6ae
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IH NMR of 6be
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IH NMR of 6ce
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IH NMR of 6de
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IH NMR of 6af
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H NMR of 6bf
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IH NMR of 6cf
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H NMR of 6df
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HMBC of 6aa
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[Chromatogram
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Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 3.080 0.480 8.651 3.32 525 n.a.
2 3.450 0.179 2.865 1.22 1.74 n.a.
3 3.773 14.084 153.375 95.46 93.02 n.a.
Total: 14.753 164.891 100.00 100.00
HPLC chromatogram of 6ba
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Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 2.817 0.837 10.888 4.75 8.19 n.a.
2 3.073 0.123 1.737 0.70 0.99 n.a.
3 4.553 16.651 163.381 94.55 92.83 n.a.
Total: 17.611 176.006 100.00 100.00

HPLC chromatogram of 6ca
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[Chromatogram

25 0 2 10032019 PURITY ANALYSIS #9 [manually integrated] 3CA UV_VIS_1 WVL 259 nm
2004
150
=) ]
£ 1004
v ]
g o
E ]
S 50
2 ]
< ]
004
-5 0;
-10.0 :\ T T T T T T T T T T T T T T T T T T T T T T 1
Q.00 1.00 2.00 3.00 400 5.00 6.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 3.233 0.048 0.579 245 256 n.a.
2 3.463 0.012 0.179 0.65 0.79 n.a.
g 3.780 1.814 21.620 95.86 95.45 n.a.
4 4.020 0.020 0.272 1.04 1.20 n.a.
Total: 1.893 22.651 100.00 100.00
HPLC chromatogram of 6da
|Chromatogram
200 [ PURITY ANALYSIS #2 [manually integrated] GOA UV_VIS_1WVL258 nm
] 12-3610
250 ] W
200 ‘
- \
T 150
o ]
e i ‘ ‘
S 100
K ]
<L R ‘ |
501 |
j | |
] I
] - 5:%\ 13- 4.263
04 R N ]
750:I T T T T T T T T T 1
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 0.0
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % na.
1 3.150 0.268 3.624 0.97 1.31 na.
2 3610 26.504 265.966 96.50 96.25 na.
3 4263 0.697 6.724 2.53 243 n.a.
Total: 27.559 276.314 100.00 100.00

HPLC chromatogram of 6ab
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[Chromatogram

140 7 10032019 PURITY ANALYSIS #2 [manually integraled] 3AB UV_VIS_1 WVL:259 nm
] 11-4.010
120
100
= 804
2 J
é -
o ]
2 604
@ 4
=2
S J
;:.'I 4
< 404
20
] |_12-4.450
] 1 T
04
-20:\ T T T T T T 1
Q.00 1.00 2.00 3.00 4.00 500 G.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 4.010 10.013 112.731 99.37 99.49 na.
2 4.490 0.063 0.574 0.63 0.51 n.a.
Total: 10.077 113.305 100.00 100.00

HPLC chromatogram of 6bb

[Chromatogram

180 '? 03032019 PURITY #10 [manually integrated] 3bb UV_VIS_1 WVL:259 nm
] 2-4813

150

125 ]
2 100
£ ]
g 1
5 757
(=] 4
3
@ ]
* 50]

25

0 =
720:| LA T T Tt T 1T L L T T Tt T T T 1 T T T v T T T L—
0.0 1.0 20 30 4.0 50 6.0 7.0 3.0 a0 10.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.

1 2780 0.665 9.644 4.01 598 na.
2 4.813 15.920 151.748 95.99 94.02 n.a.
Total: 16.585 161.392 100.00 100.00

HPLC chromatogram of 6¢cb
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[Chromatogram

90.0

'?'_ 10032019 PURITY ANALYSIS #8 [manually integrated]

3CB

UV_VIS_1 WVL 259 nm

Absorbance [mAU]

1.00

3.00

" 400

0.00 2.00 5.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height [ Amount
min mAU*min mAU % % n.a.
1 3.083 0.289 4.835 583 5.53 n.a.
2 3.450 0.094 1.543 1.21 1.77 n.a.
3 3.770 7.372 80.972 85.06 92.70 n.a.
Total: 7.756 87.350 100.00 100.00
HPLC chromatogram of 6db
[Chromatogram
55, [ 10032019 PURITY ANALYSIS #7 [manually integrated] 3DB UV_VIS_1 WVL:259 nm
200 j1-4.100
150:
5 ]
<
E i
= i
2 100+
@ i
=
= i
0
E: i
<
504
] 2-4.953
04
-50:I T T T T T T 1
Q.00 1.00 2.00 3.00 4.00 5.00 600 7.00
Time [min]
Integration Results
No. [Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU min mAU % % n.a.
1 4.100 18.801 201.645 93.82 95.24 n.a.
2 4.953 1.239 10.086 6.18 4.76 n.a.
Total: 20.040 211.731 100.00 100.00

HPLC chromatogram of 6ac
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[Chromatogram

50.0_ 1 10032019 PURITY ANALYSIS #12 [manually integrated] 3AC UV_VIS_1 WVL:259 nm
50.04 114002
200
= ]
€ 3004
g ]
5 i
5 20.0+
kS 1
< 4
10 0:
00 2-4477
e =
-10.0 oI T T T T T T T 1
0.00 1.00 200 3.00 400 500 6.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.003 4.402 49.848 99.43 99.48 n.a.
2 4.477 0.025 0.260 0.57 0.52 n.a.
Total: 4.428 50.106 100.00 100.00
HPLC chromatogram of 6bc
Chromatogram
120 L;_ 03032018 PURITY #15 [manually integrated] Ibc UW_WVIS_ 1 WALI258 nm
] e
100 ‘
a0 “
‘;‘ 4
g ‘
=
5 40 ‘
&
5 |
2(5,_- I"‘I
] R
] | \
b 1-2.74 2 - 3,968 {4.487\ 5. 5497
0 |,JI“'|_‘ L J_}gl‘ N |J
_Zﬁ r T T T T T T T T T T T T T T T 1
00 1.0 z0 a0 4.0 50 [G4] 70 a0 8.0 10,0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL*min mAL % % n.a.
1 2.747 0.047 0.879 0.33 0.83 n.a.
2 3.963 0.059 0.563 0.41 0.53 n.a.
3 4.487 0.079 0.674 0.55 0.64 n.a.
4 4797 14.069 102.808 97 61 97.40 n.a.
5 5.497 0.159 0.627 1.10 0.59 n.a.
Total: 14.414 105.951 100.00 100.00

HPLC chromatogram of 6cc
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[Chromatogram

80 0 4 10032019 PURITY ANALYSIS #14 [manually integrated] 3CC UV_WVIS_1 WVL:259 nm
] |1-4.007
70.04
60.0
50.0
= ]
=T
E 40,0+
8 ]
E
s 30.01
O 4
=T 4
20.0
1007
] |2-4.943
0.0]
-10.04 T T T T T T T |
0.00 1.00 200 3.00 400 500 600 7.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Yo % n.a.
1 4.097 6.669 73.152 93.92 95.33 n.a.
2 4.943 0.432 3.587 6.08 467 n.a.
Total: 7.101 76.739 100.00 100.00
HPLC chromatogram of 6dc
|Chromatogram
160 E 10032019 PURITY ANALYSIS #10 [manually integrated] 3DC UV_VIS_1 WVL 259 nm
50—
] [1-4.097
1404
120
100
5 ]
= ]
E 80
g ]
E ]
§ QDD:
= 4
{ 4
40+
20]
o]
’20:\ T T T T T T T T T T T T T T T T T T T T T T T T T 1
Q.00 1.00 2.00 3.00 4.00 5.00 G.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.097 13.014 143.123 94.90 96.17 n.a.
2 4.947 0.699 5.694 5.10 3.83 n.a.
Total: 13.713 148.817 100.00 100.00

HPLC chromatogram of 6ad
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|Chromatogram

ann L’.I QICAZ0T0 PURITY #1346 [manually integraled] Jad LW VIS _1 WL 268 nm
] \3-3TES
750l
[T
=09
a7 5]
250]
25
5]
<nad
T T T T T T T T T T T T T T T T T T T T T T
nom F0 s 0 7o an 90 gl
Integration Results
MNo. Peak Mams Retention Time Area Height Relative Area Relative Height Amourn
mim mAL" min ALl % % n.a.
1 3.260 0,166 2069 224 238 n.a.
2 3.467 0.080 0,750 1.08 0.87 n.a.
3 3783 7053 82 372 a5.12 8574 n.a.
4 4.470 0116 0.870 1.56 1.01 n.a.
Total: 7 415 a6 562 100.00 10000

HPLC chromatogram of 6bd

Chromatogram

200 ";_ 03032048 PURITY #17 [manually infeg Gbd LW _WIS_1 WL 258 nm
250 ﬁ 5.333
200 ‘|
< 150 ‘
= j
5 ) |
= ]
i 1004 ‘
27 | |
504 |
] | |
] [
E | 2 - 6887 130
l')—_ —— e S - ';—_I__L,-l-\_rl?'-;?'_r i -
-50 -| T T T T T 1T T T — 1 T T T T T Lo |
00 1.0 a0 4.0 £0 G0 T0 a0 a0 0.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAL % % n.a.
1 5.333 31.413 248420 96.72 97.66 n.a.
2 6.787 0.835 4138 257 1.63 n.a.
3 7.130 0.232 1.805 0.71 0.71 n.a.
Total: 32.480 254.363 100.00 100.00

HPLC chromatogram of 6c¢cd
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[Chromatogram

‘f 03032019 PURITY #23 [manually integrated] 3cd

2504

UV_VIS_1 WVL 259 nm

1-4.000

Absorbance [mAU]
=
=1

50
12-4.210
0
7SD:I T T T T T T T T T 1
0.0 10 20 30 4.0 50 6.0 7.0 3.0 9.0 10.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAU % % n.a.
1 4.000 19.930 227.234 94.54 93.91 n.a.
2 4.210 1.152 14.747 5486 6.09 n.a.
Total: 21.082 241,981 100.00 100.00
HPLC chromatogram of 6dd
Chromatogram
140 L; 03032018 PURITY #21 [manually integrated] Gdd W _WIS_ 1 WL 258 nm
] 13- 4030
1204 '
100—- ‘
- a0
=2 j
E
- j
S 604
g ] ‘
2 40] ‘
20.] | |
] i lfjln 4-2417
] Y O EE 145410
ol AR T -
_20 -I T T T T T T T T T T T T 1
0.0 1.0 20 30 4.0 5.0 G0 70 a0 5.0 1000
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAL*min mAL Y % n.a.
1 3220 0.094 1.064 0.81 0.82 na.
2 3.580 0.165 0.876 142 0.67 na.
3 4.030 11.092 125218 9547 96.45 na.
4 4417 0.268 2666 230 205 n.a.
Total: 11.618 129.823 100.00 100.00

HPLC chromatogram of 6ae
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Chrom ram
250 "'7_ 03032010 PURITY #12 [manually integrated] lae UV WIS 1T WWLI258 nm
] 11 -4.107
200—- !‘
150—- ‘
= j
E j
p i
2100 ‘
g 4
2 |
= j
S0+ ‘
] |
_ B
] |\ 2, alggrt 997
0 S — =-.|JL-_|.7§_‘ ———
-50 -| — T T T T T T T 1T — 1T T T L — T T T T T T T 1T T T 1
0.0 1.0 20 30 4.0 0 G0 70 a0 a0 1000
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAL*min mAL % % n.a.
1 4107 21.009 217.661 97.01 97.60 na.
2 4. 667 0.045 0.460 021 0.2 na.
3 4.997 0.601 4.901 278 2.20 n.a.
Total: 21.656 223.022 100.00 100.00
HPLC chromatogram of 6be
[Chromatogram
3004 7 03032019 PURITY #8 [manually integrated] 3be UV WIS 1T WWYL256 nm
12-5.343
250 I
2004 |
) |
2 150
3 |
5 !
5 100
e |
50 |
I
[
o II t‘
ol 1o zees - _ 1/ - —_—
-50- T T T T T T T T T T T T T T T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % n.a.
1 2963 1111 2864 327 1.08 na.
2 5.343 32.871 263.294 96.73 98.92 n.a.
Total: 33.983 266.158 100.00 100.00

HPLC chromatogram 6ce
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Chromatogram

250 L{ 03032018 PURITY 26 [manually integrated] Joe UW_WIS_ 1 \WWL:258 nmi
] 13- 3607
2004 ||
150 —- ‘
|
T |
o J
2100 ‘
1 |
|
= J
50 | |
] [
20" \
T
0 e — - el Y
-50 -| T T T T T T T T T 1
Q.00 1.00 200 3.00 400 500 G.00 700
Time [min]
Integration Results
No.  [Peak Name Retention Time Area Height Relative Area | Relafive Height | Amount
min mAU*min mAU % % n.a.
1 3.077 0.121 2259 0.67 1.05 na.
2 3.187 0.315 4.178 1.76 1.94 na.
3 3.607 17.529 209.082 97.57 97.01 n.a.
Total: 17.965 215.519 100.00 100.00

HPLC chromatogram of 6de

Chromatogram

500 - ‘7: 03032019 PURITY #5 [manually integ W _WIS_ 1 WvL258 nm
&0 0:
40 ’h-
E 30 '.’]:
= j
2
=
5 2004
@
=
10 -ﬁ:
[ I.’):— _— o
-1 l.:l Iﬁ N I T T T T T T 1
000 1.00 200 200 4.00 .00 GO0 700
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAL % % n.a.
1 3.597 0.108 0.782 2.10 1.37 n.a.
2 4.040 4.954 55233 96.32 97.03 na.
3 4.460 0.081 0.907 1.58 1.59 n.a.
Total: 5.143 56.922 100.00 100.00

HPLC chromatogram of 6af
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Chromatogram

200 L?: 03032010 PURITY #11 [manually integrated] Jaf LW _WIS_ 1 WVLI258 nm
] |3 4197
250 “
200 ‘
£ 150 ‘
= j
£ ]
s ]
5 1004 ‘
2 j
= 4
50 | |
] l |I
] 1-3.03 07 5243
o] . ILR.“ISn_._j SRS
-50 [ L | T L T T T T T T _T_ T — Tt T _1_ T T T T T T T T LE—
0.0 1.0 20 3.0 4.0 0 G0 7.0 a0 <0 1000
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAU*min mAL % % n.a.
1 3543 0512 5509 1.78 1.87 na.
2 3.907 0.201 2377 0.70 0.81 n.a.
3 4197 27.758 285187 96.62 96.72 n.a.
4 5243 0.259 1.784 0.90 0.60 n.a.
Total: 28.730 294.857 100.00 100.00
HPLC chromatogram of 6bf
Chrom ram
50,04 3 03032018 PURITY #3 [manually integrated] el=li UW_WIS_ 1 WAYLI259 nm
1 |4 - 5.507
j 1
400 ||
—30.04 | |
] |
vl |
£ 2004 | |
= ] | |
10.0] | |
j |
] |l
] [
. / 3013 235108 - 3.913 [\ y5-5853 |
oodf— —— _— ,|l| L. LI R
50
ooo 100 T 200 "abo | abo so00  sdn 700
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU %o % n.a.
1 3.013 0.026 0415 0.50 0.94 na.
2 3.510 0.018 0255 0.34 0.57 na.
3 3913 0.034 0.379 0.65 0.86 na.
4 5.507 5142 43.156 98.37 9748 na.
5 5.853 0.007 0.069 0.14 0.16 n.a.
Total 5.227 44.273 100.00 100.00

HPLC chromatogram of 6c¢f
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Chromatogram

180 L?'_ 03032019 PURITY #2 [manually infegrated Zcf LW _WIS_1 WL 258 nm
i - 3720
|
150 ||
125 H
= 100 ‘ ‘
E
a
|
|
50 |
25] |
Il .
2o ag) 3% 54540
‘ _n.Aa—L-l‘-I-’I'jE)%_ T et -
-20 r T T T T T T T T T T T T T T T T T T T T T T T T T 1
000 1.00 200 200 400 500 600 700
Time [min]
Integration Results
No.  |Peak Name Retention Time Area Height Relative Area | Relative Height | Amount
min mAUmiIn mAU %a %o n.a.
1 3.013 0.101 1.363 0.69 0.79 n.a.
2 3.180 0.164 1.642 1.12 0.96 na.
3 35623 0.150 1.892 1.03 1.10 na.
4 3720 14.070 166.164 96.70 96.81 na.
£ 4540 0.066 0570 045 0.33 na.
Total: 14.550 171.632 100.00 100.00
HPLC chromatogram of 6df
|Chromatogram
200_ [ PURITY ANALYSIS #1 [manually integraled] GOF UV VIS 1 WWL.258 nm
133857
350 |
300 ] ‘
250 ‘
= ] ‘
< ]
E.200] ‘
- ]
T |
5 150 ‘ |
E ]
Fd ]
100 ‘ |
] |
501 [ |
] I |
o] o Q12703123 §07 \ | 14-4 36755013 -
] T T T T
-53:I T T T T T T T T T 1
0.0 o 2.0 3.0 4.0 5.0 6.0 7.0 5.0 9.0 10.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height | Amount
min mAU*min mAL % % na.
1 2703 0.105 1.573 0.26 043 na.
2 3377 0.140 0.935 0.35 0.26 na.
3 3937 39.949 357101 98.65 98.62 na.
4 4367 0.242 1.989 0.60 0.55 na.
5 5013 0.059 0.514 0.15 0.14 na.
Total 40.495 362.113 100.00 100.00

S47




