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I. HPLC chromatogram of the [3+2] cycloaddition products

mAU |

VAND1 A, Wavelength=214 nm (TAP\TAP 2013-06-05 18-55-221001-0101.0)
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Area Percent Report
Sorted By : Signal
Multiplier: t 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
#  [min) [min] ®AU *s  [mAU ] %
oo |mmm———— I R [pesmmasna | === | === I
1 13.101 BV 0.3506 2.36655e4 1037,29126 50.8613
2 16.185 BB 0.4110 2.28640ed  863.08838 49.1387
Totals : 4.65295e4 1900.37964
*%* End of Report ***
VWD1 A, Wavelength=214 nm (HHW\HHW 2014-12-05 10-03-301091-0101.0}
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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=214 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [(mAU ] %
Bl s P i | s | -1~
13.264 BB 0.3850 130.31323 5.23612 1.3971
15,499 BB 0.4353 9197,28418 327.57498 98.602%

Totals

9327.59741 332.81110
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[ “DADT A, Sig=214.4 Ref=360,100 (E\DATATAPITAP 2013-09-14 05-38-4012010121403.0)
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Area Percent Report
Sorted By s Signal
Multiplier: H 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, 5ig=214,4 Ref=360,100
Peak RetTime Type Width Area Height Area
t  [min] [min]  [mAU*s] [mAU) %
Bl el B | | 1
1 2.141 BB 0.1301  14.90601 1.60843  0.4914
2 4.716 BV 0.1769  14.26647 1.25253  0.4703
3 4.939 VB 0.1474  11.03178 1.09664  0.3637
4  6.565 BB 0.2076  47.74760 3.32418  1.5741
5 7.396 BB 0.2308 199.64729 13.17628  6.5817
6 14.699 BB 0.4454 1379.59326  48.28056 45.4805
7 17.702 BB 0.5222 1366.18384  40.84678 45.0384
Totals : 3033.37626 109.58540
#=* End of Report ***
T T TWDT A, Wavelengih=214 nm (HAVWHHW 2015-03-12 10-43-491042-0101.0)
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Area Percent Report
Sorted By s Signal
Mulctiplier: £ 1.0000
Dilution: 2 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
# [min] {min] mAU +s [(mAD ] %

1 14

R o i I I I
860 VB 0.4619 318.10962 10.48002 1.6798

2 17.556 BB 0.5044 1.86188e4 568.45850 98.3202

Totals

1.8936%4  578.93851
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Area Percent Report

Sorted By Signal
Multiplier: : 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

peak RetTime Type Width Area Height Area
# [min] [min]

|
1 22.333 BB 0.6680 3277.39307 75.72830 50.0216
2 25.977 BB 0.7400 3274.55786 68.63902 49.9784

6551.95093 144.36732

Totals

WOT A Wavelengih=214 nm (HFVWAHFW 2015-01-14 1345-091051-0201.0)

RArea Percent Report

Sorted By Signal
Multiplier: < 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

peak RetTime Type Width Area Height Rrea
# [min] [min] mAU *s [mAU ] %
——==1 |====1= [ 1==- | |
1 22.514 BB 0.6465 125.06725 2,74520 2.0992
2 26.321 BB 0.6980 5832.67480 129.67511 97.9008

S4



| VWD1 A, Wavelength=214 nm (TAP\TAP 2013-12-26 10-28-45'051-0101.D)

mAU 3
i a
160 | Ho: qu

{ ®

lass. |8

°

‘ e cooMe i

o [ I

Area Percent Report

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

Signal 1: VWDl A, Wavelength=214 nm

Peak RetTime Type Width Area Height Area
4 (min) [min] ®WAU *s [(mAU ] %
e lzmsslmermns I | | |
1 16.284 BB 0.5493 6142.51367 167.83238 50.0797
2 18.878 BB 0.6563 6122.961%1 139.08620 49.9203

Totals : 1.22655e4 306.91858

*** End of Report =**

VWD1 A, Wavelength=214 nm (HHWAHHW 2015-01-08 10-58-071014-0401.D)
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Area Percent Report

Sorted By i Blgnal 1.0000
Multiplier: . 1.0000

Dilution:
Use Multiplier & Dilution Facter with ISTDs

signal 1: VWDl A, Wavelength=214 nm

peak RetTime Type Width Area Height Area
# [min] (min] mAU *s IlmAU ] : )
-__..4___..-—_|_
0 3.7825
1 16.997 BB 0.4838 166.26436 5,2183
2 20.327 BB 0,5653 4229.39844 115.16264 96.2175

Totals : 4395.66280 120.38094
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VWDT A, Wavelength=214 nm (TAP\TAP 2014-01-10 12-17-35'017-0301.0)
~

i 7
16.500

60 | |
i | [ oz
]

‘ “’“} \I | | I‘ fl@—w coome f

| i
5 | [
[T
r / “‘\
0 — ” S - =
- : e — .
L EERTTRES 5 i 16 18 20 22 24 26 28 min
Area Percent Report
Sorted By ¥ Signal
Multiplier: : 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
#  [min] [min] mAU *s  [mAU ] %
e | ===~ mmmmm—e i [=mmmme e l====----
1 14.877 BB ©.4856 3489.09985 112.96248 49.9434
2 16.500 BB 0.5368 3511.01978 102.40843 50.1566
Totals : 7000.11963 215.37081
of Report ***
o = e L YT
VWO A, Wavelength=214 nm (HHWHI -01-08 10-58-07\017-0701.0)
mau
200 NOz2
| %
150
COOMe
100
50 -
e
* e 5 i
0 5
Signal
: 1.0000
p 1.0000
r & Dilution Factor with ISTDs
— VWDl A, Wavelength=214 nm
X Height Area
feak RetTime Type Width Ared ] %
. v

[min) mAU *s [mAU
|

——— | m——— fmmm——— | ===
684‘33 0.4212 193.08649 7.02253 2.6621

2 " 405 BB 0.4551 7059.97705 240.16293 97.3379

7263.06354 247.18546
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VWD1 A, Wavelength=274 nm (TAP\TAP 2014-02-22 15-37-361026-0201 D) T
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Area Percent Report
Sorted By k Signal
: 1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=274 nm

Peak RetTime Type Width Area Height Area
[min] [min] mAU *s [mAU 1 ®

1 5.760 BB 0.3427 4872.44336 217.66606 50.8958
2 13.947 BB 0.9198 4700.91943  78.67982 49.1042

Totals : 9573.36279 296.34588

*4+ End of Report *+*

VWDT A, Wavelengih=274 nm (HHWIHHW 2015-04-09 17-12-15041:01010)
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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=274 nm

Peak RetTime Type Width Area Height Area
# {min] [min] mAU *s [mAU ] %
e i | | = I
1 5.740 BB 0.4343 63.84350 2.12932 1.7397
2 13.868 BB 1.1449 3605.88232 48.12646 98.2603

Totals : 3669.72582 50.25578
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Area Percent Report

Sorted By B Signal
Multiplier: : 1.0000
Dilutien: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal l: VWDl A, Wavelength=214 nm

peak RetTime Type Width Area Height Rrea
4 [min) [min] mAU *s [mAU ) %
e R |=mmmmmmmm J=mmmmmmmen [=mmmmmam 1
1 9.893 BV 0.2798 6983.59521 382.79703 49.7330
2 11.98% VB 0.4514 7058.58643 233.68265 50.2670

Totals : 1.40422e4 616.47968

#++ End of Report ***

[ AWDT A, Wavelength=214 nm (HFWW\HHW 2015-03-06 09-23-141013-0301.0)
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I T T T T
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Area Percent Report
Sorted By : Signal
Multiplier: : 1.0000
1.0000

pilution: 1
Use Multiplier & Dilution Factor with ISTDs

signal 1: YWDl A, Wavelength=214 nm

peak RetTime Type width Area Height Area
& [min) (min] mAU *s [mAU ] %
—mmm | mm e ——- - = 1 |
1 9.879 BB 0.2767 1216.43018 67.68273 8.0270
2 11.948 BB 0.4340 1.39378eq  485.45142 51.9730

Totals : 1.51542e4  553.13415

+++ End of Report ***
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[ DAD1 A, Sig=214,4 Ref=360,100 (E\DATAMFR\TAP 2;31 3.08-27 09-48-0012010121403.0)
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Area Percent Report
Sorted By s Signal
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADLl A, Sig=214,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
o R ey I-- I I I
1 8.182 BB 0.2135 3149.83032 227.56776 52.6031
2 10.865 BB 0.3305 2838.09131 132.19363 47.3969

Totals : 5987.92163 359.76140

*+% End of Report ***

[ ~ VWD1 A, Wavelength=214 nm (HHWAHHW 2015-01-14 11-27-07\052-0101 D)
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Area Percent Report

Sorted By 3 Signal
Multiplier: E 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e | ==me e [=ram=nrer Prsrrinir | e |
1 7.962 BB 0.1964 45.82819 3.60333 0.4875
2 10.449 BB 0.2987 9354.30762 479.99799 99.5125

Totals : 9400,13580 483.60132
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Area Percent Report

Sorted By g Signal
Multiplier: i 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=214,4 Ref=360,100
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] L

e | = | I =1 |
1 10.078 BB 0.2466 1.02153ed 638.70624 50.0120
2 11.670 VB 0.2869 1.02104e4 542.32574 49,9880

Totals : 2.04257e4 1188.03198

*** End of Report **=

VWDI1 A, Wavaler;éth 2

125 COOMe

100

25

17.5 min

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=214 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU i %
| e | =z==] I cpoitie] e ! |
1 9.768 BB 0.3192 18.14421 8.11136e-1 0.4876
2 11.225 BB 0.2827 3702.71094 202.99611 99.5124

Totals : 3720.85515 203.80725

*** End of Report ***
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| VWD1 A, Wavelength=214 nim (TAP\TAP 2013-12-02 13.59-071046-0301.0) - - il
mAU 4 2
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Area Percent Report

Sorted By ] Signal
Multiplier: B 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

Peak RetTime Type Width Area Height Area
#  [min) (min] mAU  *s  [mAU ] %
! | 1 -
1 11.603 BB 0.3678 4714.86914 199.27615 50.1943
2 14.624 BB 0.4762 4678.37207 152.96103 49,8057

Totals : 9393.24121 352.23718

*** End of Report *++
e -

| DAD1 B, Sig=214,16 Ref=360,100 (€ \DATAHHWI\HHW 2015-05-12 09-30-212010121401.0)
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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: DAD1 B, Sig=214,16 Ref=360,100

Peak RetTime Type Width Area Height Area

# [min] [min]) [mAU*s] [mAU] %
I I I I |
1 11.274 VB 0.3119 53.16908 2.67454 0.9766
2 14.237 BB 0.4031 5390.86084 204.77643 99.0234

Totals : 5444.02991 207.45096

#++ End of Report *+**
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VWD1 A Wavelengih=214 nm (TAP\TAP 20131202 13-58-071046-0101 D}
s
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Area Percent Report
Sorted By 2 Signal
Multiplier: B 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height rea
# in) (min] mAU *3 [mAU 1 %
- i |=mmmmmmeen I === I
1 11.955 BB 0.3605 2192.0969%92 95.66399 49.9527
2 17.852 BB 0.6084 2196.24585 56.42459 50.0473
Totals : 4388.34277 15208858
*** End of Report ***
VDT A, Wavelength=214 nm (HHW\HHW 2015-04-24 16-17-40051-0101.D)
mAU
Cl
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Area Percent Report

Sorted By Signal
Multiplier: 2 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAD s [mAU ] % i
Rt Rttt f==== | mmmm——— I=== 1= |
1 12.307 BV 0.3042 34.335%0 1.77621 1.059¢
2 18.294 VB 0.5112 3206.21851 96.91724 98.9404

Totals : 3240.55441 98.69344

*** End of Report ***
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| VWOD1 A, Wavelength=214 nm (TAP\TAP 2013-12-02 13-59-071049-0501.0)
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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=214 nm
Peak RetTime Type Width Area Height
# [min] [min] mAU *5 [mAU 1
el R [=mmmmmmm e [ e e
1 13.634 BB 0.4233 1.71187e4 632.81403 50.0954
2 17.083 BB 0.5328 1.70535e4 502.47000 49.9046
Totals : 3.41722e4 1135,28403
*++ End of Renart s
= LUULL LS Giles svauiiigg R
[ VAWD1 A, Wavelength=214 nm (HHW\HHW 2015-01-31 10-24-261052-0101.0)
mAU 4 8
160 - cl |
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100 COOMe
v i
o } 1
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! 3
‘ g i,
| s e g e e S—
|
CR— T T T T 5
5 10 15 20 _min
Area Percent Report
Sorted By H Signal
Multiplier: 1.0000
Dilution: s 1.0000
Use Multiplier & Dilution Factor with ISTDs
signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
S P |====m=m et e g s I
1 13.630 BB 0.2474 3.76061 2.09412e-1 0.0777
2 16.723 BB 0.4174 4834.52930 178.81114 99.9223
Totals : 4838.28991 179.02055

“* End of Report ***
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DADT A, Sig=214.4 Ref=off (E \DATAWFRITAP 2013-08-29 15-14-36\2010121405.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: DAD1 A, Sig=214,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e Lo it JE===] = -1 |
1 15.404 BB 0.4395 4529.70801 160.37756 49.819%7
2 19.940 BB 0.5675 4562.49561 125.09035 50.1803
Totals 9092.20361 285.46792
**% End of Report ***
Lase U"“!‘H%‘L,,J ’l/J.U/‘l_"__LB UAZiE'.QU AM DY AQ B S |
VWD1 A, Wavelenglh=214 nm (HHW\HHW 2015-04-08 16-43-16W05-0101.0)
mAU ]
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e ¥ r r e =]
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Area Percent Report
Sorted By Signal
Multiplier: 3 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=214 nm
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
B e e e | [remmrrre= |=mmmm——— I
1 15.285 BB 0.4828 66.75794 2.10963 0.8943
2 19.117 BB 0.5181 7397.72363 221.33163 99.1057

Totals 7464.48158 223.44126

*«* End of Report **¥
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DADT A, Sig=214 4 Ref=off (€ DATAIMFR\TAP 2013-08-29 15-14-36\2010121407.0)

| 2
| e \5
n
‘ i
| I 1
coom: | | I
(| I}
{ E 3
i £ 4
1 | i i
| [ P
[ | I
\ |
[ [
| 4 | A\
I\ f
/
! i \., Eoa J \.7A\_, A e e
S 5
10 2 14 1 18

Area Percent Report

Sorted By Signal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAU] %
el I====1 | | -1 |
1 11.575 BB 0.3321 2585.47217 119.65311 50.1126
2 14.141 BB 0.4030 2573.84839 98.46755 49.8874
Totals : 5159.32056 218.12067

**+* End of Report ***

R R I T I T

VWDTA Wavelengin=214 nm (HHW\HHW 2015-01-23 09-40-25001-01010)

mAU | 9
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120 We
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B T T a T 1
1 5 10 15 e 25 _ miny
Area Percent Report
Sorted By 3 Signal
ltiplier: E 1.0000
ution: 1.0000

Use Mult ier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

widch Area Height Area
[min] mAU *s (mAU 1 %
i | S | memmemonm e Ry oo s i |
1 12.233 BB 0.3230 59.61591 2.81290 1.8063
2 13.535 BB 0.3752 3240.87671 132.70505 98.1937
Totals ! 3300.49261 135.51795

**+ End of Report ***
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VW1 A, Wavelength=214 nm (TAP\TAP 2014-03-29 16-39-141074-0401.0)
mAU 8
8
F g Ohde
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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=214 nm
Peak RetTime Type Width Area Height Area
[min] [min] mAU ¥s [mAU ] %
I J====1 -1 I 1
10.220 BB 0.2764 3.57180e¢ 2003.82874 49.8587
2 12.002 BV 0.3221 3.59204e4 1731.21252 50.1413
Totals : 7.16384e4 3735.04126

*=* End of Report ***

VWD1 A, Wavelength=214 nm (HHWAHHW 2015-01-23 09-40-25\002-0201.0) -
mAU |
OMe
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COOMe
150
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50 4 | l
o4 - = A J | S - 1
L 5 10 15 2 25 min
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000
Dilution: 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

width
[min])

Peak RetTime Type
# [min]

_______________

1
1 12.056 BB

Totals

Area

mAU *s

Height
[mAU ]

Area
%

0.3355 5381.02441

5381.02441

247.21468

247.21468 100.0000

+#++ End of Report ***
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" VD1 A, Wavelength=214 nm (TAP\TAP 2014-03-15 13-35-061024-0201.U)
| omau
800

4150

700 -

o

‘ COOMe

—6.020

300 ||

200 |

100+

25

o
len
~
o
B
&
@
&
=]
e
N
=3

RArea Percent Report

Sorted By H Signal

Multiplier: - 1.0000
Dilution: B 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=214 nm

Peak RetTime Type Width Area Height Area
L [min] [min) mAU *s [mAU ] %

L | I====I | | |
1 4.150 BV 0.1548 8462.98535 834.18024 49.9862
2 4.798 VB 0.1419 58.83668 6.41843 0.3475
3 6.020 BB 0.4284 8408.82617 303.14957 49.6663

Totals : 1.69306ed4 1143.748B24

*** End of Reoort **~

mAU

2
120 b

VWD1 A, Wavelength=274 nm (HHW\HHW 2015-05-22 16-30-561\081-0301.0)
0

100 -

80

60

|
|
1
o] j
|

Area Percent Report

Sorted By : Signal
Multiplier: E 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=274 nm

Peak RetTime Type Width Area Height Area

# [min] [min] mAU *3 [mAU ] %
ommrmes 1= |= ! |
1 4.143 VB 0.1468 21.63298 2.01993 0.7960
2 5.855 VB 0.3351 2696.01855 123.31822 99.2040

sl

Totals @ 2717.65153 125.33815

*#% End of Report ***
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~ DADT A, Sig=224,4 Ref=360,100 (E:\DATAHHWHHW 307150420 13-56-261023-0201.0)
mAU %

500

300 -

COOMe

N
aQ
=)

17.665

.

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal

Signal 1: DADl A, Sig=224,4 Ref=360,100

peak RetTime Type Width Area Height BArea
# [min] [min] [mAU*s] (mAU) %
P el ety Rt R 1= B |mmmmmm
1 8.753 VB 0.252% 9753.52832 596.07275 51.2286
2 17.665 BB 1.1328 9285.68555 121.88516 48.7714
1.90392e4 717.95792

Totals

*#+ End of Report ***

R

DADT A, Sig=224 4 Ref=360,100 (E\DATAIHHWIHHW 2015-04-22 10-40-481025-0201.0)
mAU 1
700

| 600

500 4

400

3004
[
200 - ’

100 -

L 5

I |

Area Percent Report

Sorted By Signal
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl A, Sig=224,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# (min) [min] [mAU*s] (mAU]) %
e R S le=mlersr I | | |
1 8.729 WV 0.2308 377.05472 25.17243 0.7412
2 17.390 BB 1.0048 5.04925e4 746.81250 99.2588
Totals 5.08696e4 771.98493

*** End of Report ***

S18




[P

DADT A, Sig=236.4 Refeoff (EADATAWIHVIHHVY 2075.05-05 10-46-542010121404 D)
mAUj ks
200+
£
| &
d
150
100
50 -
o [—— : Jie : N
——
5 10 15 20 25 min
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: ) 1.0000
Use Multiplier & Dilution Factor with ISTDs
signal 1: DAD1 A, Sig=236,4 Ref=off
Peak RetTime Type Width Area Height Area
¥ [min] [min]) [mAU*s] [mAU] %

B [ R | =mmmmmmmm I |
10.574 VV 0.3119 4887.16650 241.66545 49.9898
2 14.713 VV 0.4569 4889.16992 165.35890 50.0102

Totals 9776.33643 407.02435

DAD1 A, Sig=236.4 Ref=off (E\DATAHHWHHW 2075-05-05 1046-540016127403.0)
mAU
3

160 ﬁ

1404
120
100 +

80

60—
40

20+

10.592

o
=
=3
.
o

Area Percent Report

Sorted By H Signal
Multiplier: 5 1.0000
Dilution: 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=236,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAU] %
R et Bl I I I |
1 10.592 vv 0.3251 91.70045 4.43735 1.8372
2 14.734 W 0.4553 4899.69922 166.51833 98.1628

Totals : 4991.39967 170.95567

S19
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s A, 919=£30,4 Ker=otf (EADATAHHWAHHW 2015-05-30 13-31-04120101214U1.0)
mAU |

4

0 f

@
2
)
i
150 - Bl
1 oy ’
! 100 @—N Q COOMe | ‘ |
| |
vl | |
50—
1
0—;- —— A __KJ k» ——— e
= — —
10 . 20 30
Area Percent Report
Sorted By 5 Signal
Multiplier: : 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=236,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s) [mAU] %
e i [ i e [Fesmesms |
1 18.879 BB 0.5933 9482.30859 246.20564 50.0465
2 30.193 BB 0.9074 9464.70020 162.53740 49.9535

Totals : 1.89470e4 408.74304

*+** End of Report ***

LAD1 A, Sig=236,4 Ref=off (E:\DATA\HHW\HHW 2015-05-30 14-31-372010121401.0)

mAU 7| w0
1 8
1 &
400
300 - O
200 -
COOMe
100 -
8
o
=
04— e S . | | — S
10 2 30
Area Percent Report
Sorted By H Signal
Multiplier: ] 1.0000
Dilution: § 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=236,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
G e [Rmssa [ msamass [ as— | mmm———— |
1 18.806 BB 0.5649 472.40665 12.55786 1.6739

2 29.965 BB 0.8964 2.77489¢4 480.02356 98.3261

Totals : 2.82213e4 492.58142

**+* End of Report ***

520




mAu}
500 -{ N
@
o
@
S
400 i o
300 COOmMe
200 0
|
100 ’ [
\
I S | G £ G |
[ 10 15 20 25 min
Area Percent Report
'
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multipligr & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=214,16 Ref=360,100
peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e I =l |
1 7.366 BB 0.2235 8193.29297 570.79108 50.4830
2 9.519 BV 0.2779 8036.51709 438.24078 49.5170

Totals : 1.62298e4 1009.03186

+*++ End of Report ***

DAD1 B, Sig=214,16 Ref=360,100 (E:\DATAHHW\HHW 2015-05-12 14-33-18\2010121401.D)

7.361

mid

Area Percent Report

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

Use Multiplier & Dilution Factor with ISTDs

signal 1: DAD1 B, Sig=214,16 Ref=360,100

Peak RetTime Type Width Area Height Area
[min] [min] [mAU*s] [mAU] %
el | | I I |
7.361 BB 0.2139 52.66909 3.70407 1.8520
9.435 BB 0.2648 2791.22827 162.17851 98.1480

Totals : 2843.89736 165.88258

*** End of Report ***
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II. NMR/MS Spectra of the catalysts and the products
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E\Data\2014\201409\20140903hhw

20140803hhw #1

09/13/2014 09:13:52 AM 20140903hhw
RT: 0.00 AV: 1 NL: 2586

T: + ¢ ESI ms [ 400.00-1000.00]
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~_ Mass Spectrum SmartFormula Report
Analysis Info
Analysis Name  D:\Data\2015\03.29\20140903HHW.d

Acquisition Date 3/29/201512:18:11 PM

Method tune_POS_low.m Operator brukey
Sample Name  20140903HHW Instrument / Ser# micrOTOF-Q Il 10368
Comment P
Acquisition Paramete}i rrrrrrr o T .
Source Type ESI lon Polarity Positive Set Nebulizer O'AOB.Eg
Focus Not active Set Capillary 4500 V Set Dry Heater o
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas :
Scan End 1500 miz Set Collision Cell RF  150.0 Vpp Set Divert Valve Waste
Intens.

989.4
1000

157 TQ \J\x\“ \OP\

2 +MS, 0.0min #1
104 )
x2,0 CQ: "\T\“ “}F‘- % FL\

668.1175
] {0 )
1.0 ~
0.5
o 662.1280 666.1113 | 676.1450
650 655 660 ' 665 670 675 miz
Meas. m/z Formula m/z err[ppm] mSigma
668.1175 C36H33FeNNaO3P2 668.1178 0.5 11.7

S42
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©.\Data\2014\201408\20140813HHW 08/28/2014 04:38:29 PM

20140813HHW #22 RT- 065 AV: 1 NL: 2.87E8
T: + ¢ ESI Full ms [ 50.00-1200.| 00]
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name  D:\Data\2014\11.13\20141111HHW.d

Method tune_POS_low.m
Sample Name  24520141031-2
Comment

8593 901.3 931 1021.0

11211

11221

11204 112341

1000 1100 1200

gz

Acquisition Date  11/27/2014 3:32:10 PM

Operator bruker
Instrument / Ser# micrOTOF-Q Il 10366

Acquisition Parameter

Source Type ES| lon Polarity Positive Set Nebulizer ?840 5%’
Focus Not active Set Capillary 4500 V Set Dry Heater L
Scan Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas iati
Scan End 1500 m/z Set Collision Cell RF  150.0 Vpp Set Divert Valve
Intens — ) +MS, 0.4min #23
x104]
thns )\D
® Lio. /9¢0
1 633.1932
4 b]
2-
] 6311959 ] [ 630.2976 649.1849 '
G20 " 625 630 635 640 645 650 655 miz
Meas. m/z Formula m/z err[ppm] mSigma
633.1932 C34H39FeN2NaO3P 633.1940 1—- 14.9

S43
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E:\Datel. \20141218-1HHW_141223101433 12/23/2014 10:14:33 AM 20141118-1HHW

20141216-1HHW_141223101433 #5 RT: 013 AV: 1 NL: 12486
T: + ¢ ESI ms [ 50.00-1000.00]
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- ~ Mass Spectrum SmartFormula Report [ 7

Analysis Info Acquisition Date ~ 1/22/2015 3:13:26 PM
Analysis Name  D:\Data\2015\1.23\20141222-2HHW. .d
Method tune_POS_low.m Operator bruker

Sample Name ~ 20141222-2HHW. Instrument / Ser# micrOTOF-Q Il 10366
Comment

— e

Acquisition Parameter

Eource Type ES| lon Polarity Positive Set Nebulizer 0.4 Bar
ocus Not active Set Capillary 4500 V Set Dry Heater 180 °C

Sean Begin 50 m/z Set End Plate Offset  -500 V Set Dry Gas 4.0 imin
can End 1500 m/z Set Collision Cell RF  150.0 Vpp Set Divert Valve Waste

4000 %»%cl
@

+MS, 0.5min #32

3000]
580.0345
2000]
[+ Nad

1000] 810352 5820332

575.4661 578.0278 583.0370
] ’ | 579.0286 | 584;9387.

0 : Ly
575 576 577 578 579 580 581 582 583 584 miz

Meas. m/iz  Formula miz en i
T [ppm] mSigma
§80.0345 C29H25CIFeNNaOP S  580.0325 [p?S.E! g102

S44
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E\Data\2015DUIWANRLI20141229HHW
20141220HHW #31-56 RT: 080-144 AV: 26 NL: 1.60E6
T: +¢ ES! Full ms [ 175.00-1000.00)
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e T%aite P —— —

Analysis Info

Analysis Name  D:\Data\2015\03.29\20141229HHW.d

Method tune_POS_low.m
Sample Name  20141229HHW
Comment

Acquisition Date ~ 3/29/2015 12:31:09 PM

Operator bruker
Instrument / Ser# micrOTOF-Q Il 10366

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 04 Bar
Foous Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF  150.0 Vpp Set Divert Valve Waste o
Intens. ) - +MS, 0.2min #9|
1
N
1500 0 ,S,
1 ‘ F‘ 2
io00] 546.0710
5007 547.0742
549.4130
541.3208 542.9369  544.0568 545.3175 548.3361 | J
o | | ety L Ll Ll —— | |',[ M B -
540 541 542 543 544 545 546 547 548 549 m/z
Meas. m/z Formula m/z err [ppm] mSigma
546.0710 C29H26FeNNaOPS 546.0714 07 223

S45

620 640




E\Data\2014\201411120141117-1HHW 11/22/2014 03:58:59 PM 20141117-1HHW
20141117-1HHW #1-3 RT: 0,
T: + ¢ ESI ms [ 50.00-1000.00]
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R ~ Mass Spectrum SmartFormula Report
Analysis Info
Analysis Name  D:\Data\2015\03.29\20141117-1-HHW.d

Acquisition Date ~ 3/29/2015 12:53:29 PM

Method tune_POS_low.m Operator bruker
Sample Name ~ 20141117-1-HHW Instrument / Ser# micrOTOF-Q Il 10366
Comment
Acquisition P;;meter - -
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z SetEnd Plate Offset  -500 V Set Dry Gas 4.0 limin
Sian End 1500 m/z Set Collision CellRF 150.0 Vpp Set Divert Valve Waste
Intens. — ; —— +MS, 0.2min #10|
- § e
N
6000 Q
40004 % 590.1707
612.1517
2000
ol 5853570 I 595‘|372|3 509.4265 6°5'|155|° 610.1593 |
Tt 2 T et P Lo gyt
580 585 530 595 600 605 610 615 miz
Meas. m/iz  Formula miz err i
m] mSigma
6121517 C34H36FeNNaOPSi 6121546 [pp4.7] g16.5

S46



Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

Method

Sample Name
Comment

D:\Data\2013\12.27\20131221-2TAP.d
tune_POS_low.m
20131221-2TAP

Acquisition Date  12/27/2013 2:39:01 PM

Operator bruker
Instrument / Ser# micrOTOF-Q II 10366

Acquisition Parameter
Source Type

Focus

Scan Begin
Scan End

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

ESI

Not active
50 miz
1500 m/z

0.4 Bar
180 °C
4.0 l/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas

Set Divert Valve

Positive
4500 V
-500 vV
150.0 Vpp

E\Datai2013\20130227tap
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0.04+—
420
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437.;1921

+MS, 0.6min #37|

483.1415

46 B..1 503

Meas. m/z Formula
483.1415 C28H30FeNOP

T4 440 450
m/z err [ppm]
483.1409 1.3

03/18/2013 12:56:09 PM

20130227tap #1 RT: 0.01 AV: 1 NL: 5.48E6
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E\Data\2013\201312\20151218-1TAP  +i -12/28/2013 09:02:36 AM 20131218-1TAP

20131218-1TAP #43 RT. 1.15 AV- 1 NL: 1.67E8
T: - ¢ ESI Full ms [ 50.00-1000.00]
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EA\Data\20141201401\20140107-TAP 01/16/2014 09:31:55 AM 20140107-TAP

20140107-TAP #49 RT: 1.26 AV: 1 NL. 7.32E7
T.-cESIms| 50.00-1000.00]
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E\Data\2014\201401120131224-1TAP

20231224-1TAP #112 RT: 219 AV: 1
T: - ¢ ES! Full ms [ 50.00-400.00]
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E\Data\2013\201312120131213-1TAP
20131213-1TAP #58 RT: 1.54 AV: 1 NL: 2.84E7
T: - ¢ ESi Full ms [ 50.00-1000.00]
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E\Data\20141201401120131226-1TAP 01/07/2014 10:05:49 AM 20131226-1TAP

20131226-1TAP #54-55 RT: 1.36-1.38 AV: 2 NL 1.14E7
T: - ¢ ESI Full ;s [ 50.00-1000.00]
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E!'Daia\2014\201402\20140116-2TAP 02/16/2014 02:35:01 P 20140116-2TAP

140116-2TAP #84 RT: 162 AV: 1 NL 8.72E7
- ¢ ESi Full ms [ 50.00-1000.00]
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S50



E'\Data\2015\201505\20150528HHW 05/28/2015 10:51:26 AM 20150528HHW

20150528HHW #23 RT: 0.61 AV: 1 NL: 3.98E5
T: - ¢ ESI Full ms [ 50.00-1000.00]
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Mass Spectrum SmartFormula Report S
Analyats lafo Acquisition Date  6/29/2015 1:57:38 PM
Analysis Name  D:\Data\2015\05.29\20150528HHW. .d
Method tune_POS_low.m Operator bruker
Sample Name  20150528HHW. Instrument / Serdt micrOTOF-Q Il 10366
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Caplllary 4500 V Set Dry Heater 180°C
Scan Begin 50 m/z SetEnd Plate Offset ~ -500 V Set Dry Gas 4.0 Umin
Scan End 1500 m/z Set Collision Cell RF ~ 150.0 Vpp Set Divert Valve Waste
Intens. ] +MS, 0.7min #43]
x104]
5 N D:
4
] 415.0914
37
] COOMe
2
1 416.0947
] 41 1.l1676 413.1264 4142744 417.0955 415.120? _ 41 9.?776' |
411 T T42 M3 414 415 416 417 418 419 miz
Meas. m/z Formula m/z err [ppm] mSigma
4150914 C21H16N2NaO6  415.0901 3.2 8.0

S51




\20130822-1TAP
20130822-1TAP #37 RT: 0.59 AV: 1
T: + ¢ ESI Full ms [ 200.00-400.00]
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20130822-1TAP #13 RT: 0.26 AV: 1
T: - ¢ ESI Full ms { 200.00-400.00]
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S52
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E\Datz\20141201402\20130822-2TAP

20130822-2TAP #24 RT: 0.54 AV. 1 NL: 1.34E7
T. - =ESI Full ms [ 50.00-600.00]
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E\Data\2014\201403120140224-2TAP

20140224-2TAP #156 RT: 2.76 AV: 1 NL: 1.47E8

T: + ¢ ESI Full ms [ 50.00-500 00}
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E:\Data\20141201401\20130912-1TAP 01/07/2014 09:48:24 AN 20130812-1TAP

20130912-1TAP #70 RT: 1.31 AV: 1 NL 1.58E7
T. - ¢ E31 Full ms | 50.00-500.00]
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E:\Data\20+.120130828-1TAP 09/02/2013 £3:55:52 PM 20130829-1TAP

20130829-1TAP #43 RT. 1.20 AV: 1 SB: 77 1.01-2.05, 0.98-2.05 NL: 7.70E5
T: - ¢ ESI ms [ 50.00-1000.00}
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E:\Data\2013120130824-1TAP 09/02/2013 08:55:35 AM

20130824-1TAP #25 RT: 0.71 AV: 1 NL: 1.48E5
T: -c ESIms [ 50.00-1000.00]
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E:\Data\2013\20130824-2TAP

20130824-2TAP #103 RT: 2.05 AV: 1 NL: 5.42E6
T: -c ESI Full ms | 50.00-1000.00]
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E!\Dats\2014\201404\20140312-1tap 04/04/2014 12:19:42 PM 20140312-1tap

20140312-1tap #68 RT: 1.38 AV: 1 NL: 7.52E5
T+ ¢ ESIFullms [ 100.00-600.00]
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1 i AM 20140307-1TAP
E:\Date\ \26140307-1TAP_140317092201 03/17/2014 08:22:C1

20140307-1TAP_140317092201 #108 RT:1.82 AV: 1 NL 565E6
T- - ¢ ESI Full ms [ 50.00-500.00] s
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Relative Abundance
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e -

E1\Datal2015\201504120150318-1HHW

04i20/2015 04:35:36 PM 20150318-THHW
20150318-1HHW #6 RT: 0.13 AV: 1 NL: 2.34E5
T: +cESI Full ms [ 50.00-800.00]
100 3983 M|
95
90 Y
RS
* Ph— T
N— 2
a6 l e g
M
75
70
65
3 60 415.4
g
3 55
S
2 50
2
T 45
&
40
20
4204
25
20
15 o
o 6212
10 318.5 . | e 518.4 569.4 619.7 642.0
i T 538.1 565.5
511301 1923 2155 2639 2743 315117235 454 i “ss ot
" 156.8 ; (R I 2 '
0 AT kg ; A Gl e el 1k e 2l
150 200 250 300 350 450
T —
- Mass Spectrum SmartFormula Report
Analysis Info Acqisition Date 51512015 9:52:09 AM
Analysis Name  D:\Data\2015\5.14\20150318-2HHW.d it bruker
Meth ne_POS_low.m : -
S:m;: Name tZL:)1‘35_0328-_2HHW Instrument / Serf# micrOTOF-Q Il 10368
Comment - =
;\c uisition Parameter i .4 Bar
Soutce Type ES lon Polarity Positive il fa0-c
Focus Not active Set Capillary 4500 V Szl DW Gas 4.0 Umin
Scan Begin 50 m/z Set End Plate Offset ~ -500V ot Dge il Waste
Scan End 1500 m/z Set Collision Cell RF ~ 150.0 Vpp o
SEIGE Sl +MS, 1.1min #65|
Intens.J
1250
1000 420.1217
750 @—N COOMe
5004
- 421.1299 425.2809
E 419.2784 423.3044 424 1858
| 4162302 417.2367 | | L | | ?2'2.9115 e ad —
0- 4_‘16 T 4;8 T 4é0 422 424
Meas. miz Formula m/z  err [ppm] mS‘lgm:
4201217 C25H19NNaO4  420.1206 -2.5 11

S57




E:\Data\2015\201504\20150418-3HHW

=
S, 20150418-3HHW 36 RT: 0.89 AV: 1 NL: 2.61E6
T: + cESI ms [ 50.00-1000.00]

100

04/29/2015 07:23:51 PM

95
9%
85
80
75

70-

Relative Abundance
@
T

10-

E 3184
3, 4133

1.

: 2435 2512 2753 30053196 pipg anss 3711 3844

200 250 300 350 400
miz

a7.3

20150418-3HHW

433.7

435.7

436.6

4554

4142 4393 4583 4853 o0 5234 549.5

450 500 550

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name  D:\Data\2015\5.9\20150418-3HHW.d

Acquisition Date  5/9/2015 3:04:48 PM

bruker

Method tune_POS_low.m Operator
Sample Name  20150418-3HHW Instrument / Ser# micrOTOF-Q Il 10366
Comment
Acquisition Parameter i - .
Source Type ESI lon Polarity Pasitive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500V Set Dry Heater 180°C
Scan Begin 50 m/iz Set End Plate Offset  -500 V Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision CellRF  150.0 Vpp Set Divert Valve Wasl{: ) o
———— = —_————————— +MS, 1.1min #68
4550756
433.0942
473.0846
{ 3071178 40,1601 | | l | | 4651199
1 1 [
Meas. m/z Formula miz err[ppm] mSigma
4330942 C24H18CIN204  433.0950 1.9 12.2

S58
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£\Data\20151201505\201 50508HHW

05/19/2015 02:11:55 PM

20150508HHW #52-56 RT: 1.42-1.52 AV: 5 NL: 2.22E5

T +¢ ESI Full ms [ 50.00-800.00]
100
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80"
75°
70
65
60~

55

Relative Abundance
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e et
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iL sa11 5370 sane
| Lty g ‘.,.J.,_-TLII_;,:.,.
530 540

Analysis Info
Analysis Name

Method tune_POS_low.m
Sample Name ~ 20150508HHW.
Comment

D:\Data\2015\5.22\20150508HHW. .d

~ Mass Spectrum SmartFormula Report

Acquisition Date  5/22/2015 9:53:11 AM

Operator bruker

Acquisition Parameter

Instrument / Ser# micrOTOF-Q Il 10366

Source Type ESI lon Polarity Positive Set Nebulizer 04 Bar
Focus Not active Set Capillary 4500V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 4.0 Umin
Scan End 1500 m/z Set Collision Cell RF 1500 Vpp Set Divert Valve Waste
+MS, 0.1min #3|
e,
i
0% = 505.0912
o H
487.3354 il 520.3351
Ll | P 4933407 4972375 503.30913 | || ) ‘512_‘_,,02-4515"3317 L i L

Meas. m/z Formula
505.0912 C28H19CIN2NaO4

mfz err[ppm] mSigma

505.0926 2,

S59

8 16.1




E\Data\2015\201505\20150420HHW
%?153?':.:\?:3305& .10'312 AV: 1 NL: 500E6
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e e b S re sy i

05/08/2015 02:51:20 PM

20150420HHW
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

D:\Data\2015\5.14\20150420HHW.d
tune_PQOS_low.m
20150420HHW

Acquisition Date  5/15/2015 10:04:32 AM

Operator bruker
Instrument / Ser# micrOTOF-Q Il 10366

Acquisition Parameter

Source Type ESI
Focus Not active
Scan Begin 50 m/z
Scan End 1500 m/z

lon Polarity

Set Capillary

Set End Plate Offset
Set Collision Cell RF

0.4 Bar
180°C
4.0 l/min
Waste

Set Nebulizer
Set Dry Heater
Set Dry Gas
Set Divert Valve

Positive
4500V
-500 vV
150.0 Vpp

Intens.

x104
1.54

Q,GJ. 2

365.1087

369.0913

370.0925

+MS, 0.9min #56|

J an. o7

360 368

366

Meas. m/z Formula

369.0913 C19H17N204S  369.0904 -2.7

S60

30 32 374 376 378

m/z err[ppm] mSigma

12.7




