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General Methods.

All chemicals and reagents were purchased from commercial suppliers and used without further
purification unless otherwise noted. The following reaction solvents were distilled prior to use:
dichloromethane from calcium hydride, diethyl ether and tetrahydrofuran from Na and benzophenone,
methanol and ethanol from activated magnesium under argon. All reactions were carried out under an argon
atmosphere in either flame or oven-dried (120 °C) glassware. TLC analysis was conducted using glass-
backed Thin-Layer Silica Gel Chromatography Plates (60 A, 250 um thickness, F-254 indicator). Column
chromatography was performed using 230-400 mesh, 60 A pore diameter silica gel. '"H and '3C NMR
spectra were recorded at room temperature on a Bruker AV800, DRX-500 and ARX-400. Chemical shifts
(0 values) are reported in parts per million, and are referenced to the deuterated residual solvent peak. NMR
data is reported as: d value (chemical shift, J-value (Hz), integration, where s = singlet, d = doublet, t =
triplet, q = quartet, brs = broad singlet). Optical rotations were recorded on a Perkin Elmer 341 polarimeter.
HRMS and LRMS spectra were recorded at the Purdue University Department of Chemistry Mass
Spectrometry Center. A Thermo Finnigan LCQ Classic mass was used for MS analyses. HPLC analysis
and purification was done an on Agilent 1200 series instruments. The solid compound purified by reverse
phase HPLC column purification using ZORBAX-NH,, 5 um, 4.6x250 mm column for purification. The
purity of test compounds was determined by HRMS and HPLC  analysis
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13C NMR Of Compound 8 in CD;0D (125 MHz)
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TH NMR Of Compound 9 in CD;OD (400 MHz)
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'TH NMR Of Compound 4 in DMSO-d6 (125 MHz)
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13 C NMR Of Compound 4 in DMSO-d6 (125 MHz)
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13C NMR Of Compound 5 in D,0 (125 MHz)
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TH NMR Of Compound 6 in D,O (800 MHz)
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13C NMR Of Compound 6 in D,0 (200 MHz)
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TH NMR Of Compound 13 in CDCIl; (500 MHz)
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RIC-NS-13270_ESI+_MEOH_SN-03-67 #1-36 RT: 0.00-0.50 AV: 36 NL: 8.19E6

T: FTMS + p ESI Full ms [100.00-800.00]

Relative Abundance

239.10289 240.10994

HO—
H—
HO—

CH,OH

HRMS Data Of Compound 8

242.12134
| 243.13371 245.04672  247.02619

249.5?21 88 gm2981 253.14371

255.13118 256.12900
| F—
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RIC-AS-13266_ESI+_MEOH_253 #1-36 RT: 0.00-0.50 AV: 36 NL: 3.87E7
T: FTMS + p ESI Full ms [100.00-800.00]

100

95
90 0O OH

85 HN NS ™"on
eo LI T 5

75
70
65
60
55
50
45
40
35
30
25

20
15 275.12543

276.07062

HRMS Data Of Compound 4

Relative Abundance

10

5 277.07342

278.07379 282.20325 . 285.10928 286.97190 291.57816 295.15095

B T T T
276 278 280 282 284 286 288 290 292 294
m/z

269.13557 272.99301
B AN AL LR LA LAY AR AN LA R LA

T
270 272 274
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RIC-AS-13266_ESI+_MEOH_255 #1-35 RT: 0.01-0.49 AV: 35 NL: 1.96E6
T: FTMS + p ESI Full ms [100.00-800.00]

110
100 256.10407
] * 0 OH
90 N _~
: XY L
] N OH
80 H,N” N7 N
] H
g 707 HRMS D
g 7 ata Of Compound 5
s 7
c -
3 607
< _
m —
= —=
g 507
Q -
O
40
30
20
10
. 256.29974 257.10720 261.08782
+256.04145 | | 256.55454 { 257.52536  258.11953 258.79550 259.15092  259.85793  260.40766 |
Oxww{wxxywwwwyxwxwywxxwywwwxyxxwwyxwxxywwxwyxwwwywxxwywwwxyw
256.0 256.5 257.0 257.5 258.0 258.5 259.0 259.5 260.0 260.5 261.0 261.5
m/z
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RIC-AS-13042_ESI+_direct_ASH-09-1515 #1-30 RT: 0.01-0.45 AV: 30 NL: 1.47E6

T: FTMS + p ESI Full ms [150.00-300.00]

Relative Abundance

100
95
90
85
80
75
70
65
60
95
50
45
40
35
30
25
20
15
10

256.10456

256.00341

Y

I 256.29731

257.11241

256.89036
L

257.24742

258.12039

258.07691

258.14586

258.42952

HRMS Data Of Compound 6

259.12634

259.17342

259.08484

259.50099

260.13962

260.07547
|

256.0

256.5

257.0

257.5

T
258.0
m/z

[
258.5 259.0 259.5
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RIC-AS-13070_ESI+_MEOH_1497 #1-35 RT: 0.01-0.50 AV: 35 NL: 3.75E8
T: FTMS + p ESI Full ms [100.00-800.00]
100 330.16991
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
5
0t

lllo
T

OH

5;

O
®)
T

HRMS Data Of Compound 13

Relative Abundance

331.17308

324.15950 328.15437 336.20112 341.19476 344.18522 346.16429 352.15122 358.16416 362.19568
R R R L L R R R R L L L R I I L R L L L R R R RN L) Al LR L) A LR AL RN LA AL LA RN AR RAAR) RAARS RARRS EARAN LAARE N
325 330 335 340 345 350 355 360

m/z

332.17574
[
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RIC-AS-13070_ESI+_MEOH_1516 #1-35 RT: 0.01-0.49 AV: 35 NL: 1.90E6
T: FTMS + p ESI Full ms [100.00-800.00]

110- *
100] 304.08841
90 0
B N
807 HN” N7 NH
| o)
o 70
Q - O
% : Ho\ (R) ‘\\OH
'E .
3 60~ OH
¢ HRMS Data Of Compound 15
& 907
¥o) a
I .
40
’ 309.13044
30 304.17502
- 306.19056
207 307.15110
’ 309.16689
10 304.29942
] - 306.15423 307.11513 307.18740
] 305.13516 308.16991 50 20440 310.13407
] Al |304.32801 (], 306.10424 || 306.22698 l,smz458 L, N [309.20575 g
0||||||||||||||||||||||||'|||||||||||‘||||||||||||m|||||'||‘||||||||||||||
3040 3045 3050 3055 3060 3065 307.0 3075 3080 3085 3090 3095 3100 3105
m/z
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Analytical HPLC data of Monapterin (HPLC Purified):

Data File C:\Chem32\1\Data\ASH-89-MONAPTERI-HPLC-PURITY 772.D
Sample Name: ASH-09-MONAPTERI-HPLC-PURITY

Acq. Operator

Sample Operator :
i LC2 Location : 1
: 9/28/2024 1:23:15 PM

Acq. Instrument
Injection Date

Acq. Method
Last changed

Analysis Method

Last changed
Sample Info

VWD1 A, Wavelength=254 nm (ASH-09-MONAPTERI-HPLC-PURITY 772.D)

mAU

80

60—

40

: SYSTEM

SYSTEM

Inj Volume : 5.000 pl

: C:\Chem32\1\Methods\CURRENT.M
1 9/28/2024 1:10:08 PM by SYSTEM

(modified after loading)

: C:\Chem32\1\Data\ASH-09-MONAPTERI-HPLC-PURITY 772.D\DA.M (CURRENT.M, From

Data File)

1 9/28/2024 2:42:37 PM by SYSTEM
: YMC-O0DSA

2% ACN/98%H20

1.0 mL/min

215 nm, 254 nm

S5uL inj., 1.0 mg/1.8 ml of water

g 0 OH
T H Analytical Purity data: Analytical HPLC Agilent

I N
I H)N\ | \j/\_/\ OH 1260 infinity (YMC PAK ODS-A CI8, 2%
OH

mAU -
140
120
100
80
60
40

20—

‘\I H,N SN ? ACN/H,0, 1 mL/min, ¢,: 3.455, conc. 1 mg/1ml of

| ! Compound 4 H,0)

[ (Monapterin)

I‘ ‘I‘\ —

R T S

VWD1 B, Wavelength=215 nm (ASH-09-MONAPTERI-HPLC-PURITY 772.D)

¢

$

T

5 10 15 20 25 min

Fraction Information

No Fractions found.

S29



Jata File C:\Chem32\1\Data\ASH-@9-MONAPTERI-HPLC-PURITY 772.D
»ample Name: ASH-@9-MONAPTERI-HPLC-PURITY

Area Percent Report

Sorted By . Signal
Multiplier : 1.0000
Dilution : 1.0000
Sample Amount: : 1.00000 [ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 A, Wavelength=254 nm

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

1 3.455 BB  0.2214 1415.17456  94.10886 100.0000

Totals : 1415.17456  94.10886

Signal 2: VWD1 B, Wavelength=215 nm

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

1 3.455 VB  0.2231 2405.98389 158.47923 100.0000

Totals : 2405,98389 158.47923

®k% End of Report ***
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Analytical HPLC data of Dihydromonapterin:

Jata File C:\Chem32\1\Data\ASH-@9-Dihydromonapterin 791.D

Sample Name: ASH-09-Dihydromonapterin

Acq. Operator : SYSTEM
Sample Operator : SYSTEM
Acq. Instrument : LC2

Injection Date

Different Inj Volume from Sample Entry!

: 9/30/2024 5:52:03 PM

Location : 1

Inj Volume : 5.000 pl
Actual Inj Volume : 20.000 pl

Method : C:\Chem32\1\Methods\CURRENT.M

Last changed

: 9/30/2024 5:28:44 PM by SYSTEM

(modified after loading)

Sample Info : YMC-ODSA

2% ACN/98%H20
1.0 mL/min

215 nm,

SuL inj., ©.5 mg/1.0 ml of water

VWD1 A, Wavelength=254 nm (ASH-09-Dihydromonapterin 791.D)

mAU o
140 b

120 Il
100 w
80 |
40 ‘
20

T

H
Compound 5
Dihydromonapterin)

?H Analytical Purity data: Analytical HPLC
\j/\:/\OH Agilent 1260 infinity (YMC PAK ODS-A C18,
OH 2% ACN/H,0, 1 mL/min, #: 3.122, conc. 0.5

mg/1ml of H,0)

s e e e e L S e e e e e LA e e T

10 12.5 15 17.5 20 22.5

mAU o x
300 b
200 —
150 |
100 -

50 =
(s -
o

2.5 5
VWD1 B, Wavelength=215 nm (ASH-09-Dihydromonapterin 791.D)

No Fractions found.

Sorted By
Multiplier
Dilution
Sample Amount:

1.00000 [ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

LC2 9/30/2024 6:17:14 PM SYSTEM

Page 1 of 2
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Data File C:\Chem32\1\Data\ASH-89-Dihydromonapterin 791.D
Sample Name: ASH-@9-Dihydromonapterin

Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAauU] %
S BECERR EETI CREE |- mmmmee |- memneee |-neneee |
1 3.122 BV R 0.2247 2196.68066 148.36096 98.4279
2 3.825 VB E 0.1669 35.08458 2.98938 1.5721

Totals : 2231.76525 151.35034

Signal 2: VWD1 B, Wavelength=215 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
I EEEEEES EERTIEEEEEES |- oemeee | mememee |-cmmee |
1 2.277 BY 0.1634  49.97865 4.30703 1.0125
2 2.449 VB 0.1e57 24.98795 3.56917 0.5062
3  3.124 BV R 0.2245 4839.72412 323.63531 98.0491
4 3.796 VB E 0.1607 21..33151 1.90399 0.4322

Totals : 4936.02223 333.41552

*** End of Report ***

LC2 9/30/2024 6:17:14 PM SYSTEM Page 2 ol 2



Analytical HPLC data of compound 15 (HPLC Purified):

Jata File C:\Chem32\1\Data\ASH-09-1515-INTERMEDIATE-PURITY 783.D
Sample Name: ASH-09-1515-INTERMEDIATE-PURITY

Acq. Operator : SYSTEM
Sample Operator : SYSTEM
Acq. Instrument : LCZ2 Location : 1
Injection Date 9/28/2024 6:58:35 PM
Inj Volume 20.000 pl

Acq. Method
Last changed

: C:\Chem32\1\Methods\CURRENT .M
9/28/2024 6:57:13 PM by SYSTEM

(modified after loading)

: C:\Chem32\1\Data\ASH-09-1515-INTERMEDIATE-PURITY 783 .D\DA.M (CURRENT.M,
From Data File)

© 9/28/2024 7:19:40 PM by SYSTEM

: YMC-ODSA

Analysis Method

Last changed

Sample Info
10% ACN/90%H20
1.0 mL/min
215 nm, 254 nm
5ul inj., 0.5 mg/1.0 ml of water
VWD1 A, Wavelength=254 nm (ASH-09-1515-INTERMEDIATE-PURITY 783.D)
mAU 1 2
] ﬁ O
e I NO
: [ HN , 2 Analytical Purity data: Analytical HPLC
40 [l Sy » Agilent 1260 infinity (YMC PAK ODS-A C18,
30 \ ‘| 2 . 10% ACN/H,0, 1 mL/min, #: 3.261, conc. 0.5
20‘:' ‘I‘ | g mg/1ml of H,0)
] | W ‘\\OH
] | HO™ )
104 [
0:. - - 4_/_ "\ﬁ,f OH
‘ 25 5 75 ' 125 15 17.5 mirl
VWD1 B, Wavelength=215 nm (ASH-09-1515-INTERMEDIATE-PURITY 783.D)
mAU = o
400~ &
350 | ‘.
3004 [
250 3 [
200 . !
150 | |
1(5)2 = 2 = 2 JI \!
E 2 ||
Qi \Egki/ k~ﬁ
25 5 75 10 125 15 17.5 min

No Fractions found.
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Jata File C:\Chem32\1\Data\ASH-09-1515-INTERMEDIATE-PURITY 783.D
sample Name: ASH-09-1515-INTERMEDIATE-PURITY

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution ; 1.0000
Sample Amount: : 1.00000 [ng/ul] (not used in calc.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# (min] [min] [mAU*s | [mAU] %

e e — P P — |
1 3.260 BB 0.2899 1069.18726  56.71944 100.0000

Totals : 1069. 18726  56.71944

Signal 2: WDI B, Wavelength=215 nm

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s | [mAU] %
e I | ==mn e |=mmmmmeees |==mmmmeee | =-mmmeee |
1 1.798 BV E 0.0928 15.63502 2.65137 0.1792
2 2.167 W E 0.2067 227.08672 16.28590 2.6033
3 2.488 VWWE 0.2292 62.42081 3.65579 0.7156
4 3.261 VB R 0.2892 8417.91699 448.08588 96.5019

Totals : 8723.05954 470.6789%4

*** End of Report ***
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