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Compound 11: *H-NMR of crude product after 30 minutes of ball-milling (D,0)
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Compound 11: *H-NMR of crude product after 1 hour of ball-milling (D,0)
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Compound 11: AMP Signals from a one-hour ball-milling crude product spiked with 10 mM pure AMP (D20)



MNR-POCI3-30MIMN BALLMILLING
FROTON D20 {CHBrikenTopSpin Splek FH 4
[ Ry e e Ny e R o M e w3 oM —ao Do O D = 0000 O = = W o D 00 M= 0 - e = O O D =— 00 0 == 00— 00 O =F [ 0 = (0 == 00 = (0
0O = 0 = 0 O D= 00000 00 LD 0 LD T [ =P s R a e — D 0D OO — — L O Q00— O - G0 = L - sF L0 Oy 00 OO Oy W0 00— 00 00 O 0 00— sF iy 0
=m0 DR — O W= s oy M= 0y o =0 T 0T — 0 — O] OO0 = 00O — N 00O = 00— 3O 0 O — D O O e 00 00 - 0 T 07
I — — — 7 — PO OmOO M cooamom, NNOOOoOo8 SOOI A — 00000 ME M M W0 00
M mn m o o O o T 00 0D 00 00 0D 00 0D 000D 0D - - - [iaRinRis Rinjis Riu]in} =f =F =F =f =F =F =t =F =t =t =t =t =F =F = § = =F =F =F =F =F =f =F 072 00 00 0200 00 00 020
T Y Y A A
B i e e [ = e
Cl HO_!
Cl-p -
HO ; POCL (4eq) “P-o 6F,’~o 0
X OB Vibration ball-mill, 30 mm 30 Hz 1-2 mL H2 B
X Stainless steel jar (1 ball) —Q Xy
R 3-4h, rt R
HO OH HO OH
(1eq) (1eq (1eq)
2: B'= Nicotinamide, X=H 7: B'= Nicotinamide, X=H 12: B'= Nicotinamide, X=H
NR
NMN
[l T
= o
o o
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 T T T
] ] 7 6 g 4 [P

Compound 12: *H-NMR of crude product after 30 minutes of ball-milling (D20)
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Compound 12: NMN Signals from a one-hour ball-milling crude product spiked with 10 mM pure NMN (D,0)
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Compound 13: 'H-NMR of crude product after 30 minutes of ball-milling (D,0)
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Compound 13: 'H-NMR of crude product after 1 hour of ball-milling (D,0)
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Compound 13: 4PYR Signals from a one-hour ball-milling crude product spiked with 10 mM pure 4PYR (D20)
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Compound 28: *H-NMR of crude product after 30 minutes of ball-milling (D20)
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Compound 28: H-NMR of crude product after 1 hour of ball-milling (D,0)
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Compound 30a. 100 MHz 3C NMR spectrum in D,0
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Compound 33. 100 MHz 3C NMR spectrum in D,0
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Compound 33. HRMS spectra

72




C:\Bruker\TopSpin3.5plé\data\LB\nmr

1

1

"LB_20211126_cFMN from FMN_D20-TMP_full characterization”™

N
HO

Bryker\TopSpin3.5plé} LB 5

PROTON D20 {C:

[Ppm]

Compound 34. 400 MHz *H NMR spectrum in D,O

73



"LB_20211126_cFMN from FMN_D20-TMP_full characterization™ 3 1 C:\Bruker\TopSpin3.5plé\data\LB\nmr
.5pl6} LB

C13CPD D20 {C:\Bruker\TopSpin3

© o ~oy o DOO— ©
0 o [ g=1 - DO — ~ mOo ™ —r~ ® ooy
o o ~ © NI © © 0™ O ©w© < fregee}
=+ — W I~ Mo~ o~ oM m® ~— ~ INB=4
o o o — O Wi~ © @0 Q- 5 < NS
© o O o T OOO® — © <t O~ ©w© o INE=
- - - - — ~~ I~ © frogvs) =3 NS
{ M N T I ) ) O
A NH
N /g
’
O-p
~
1 ~0)
T T T T T T T T T T T T T T T T
150 100 50 [Ppm]

Compound 34. 100 MHz 3C NMR spectrum in D,0

74




"LB_20211126_cFMN from FMN_D20-TMP_full characterization" 2 1

C:\Bruker\TopSpin3.5plé\data\LB\nmr

P31CPD D20 {C:\Bruker\TopSpin3.5plé} LB 5

g 0 o OO
8 g 8 838
~ b €0 v O
-— o o oo oOo
‘ ! (R =2
(@]
N
A NH
S
N N (@)
.OH
HO
5 o
—
Pso
HO
: : : : : : : . : : : . : .
20 15 10 5 0 [ppm]

Compound 34. 162 MHz 3P NMR spectrum in D,0

75




mm_112221 riboflavin_nmn_pop #°** 77?7 T2 reann Ay 27 NL: 1.53E4

F: FTMS + p ESI Full ms2 773.16 @« o)
439.10238 ;@NYLNH
100— R=33758 y \N*O
. L OH
80 HO 0
- O\P\\O
- HO
60—
] Exact Mass: 439.1013
- 335.06508 Molecular Formula: C,,H,,N,OgP
40— R=39317
20 651.11184 773.16132
- R=30088 R=26759
O | | | — -| | =TT -| T 1 . i- == ‘I == --| T I---l-l-_-T _T o I ‘-I_ “T
300 400 500 600 700 800

Compound 34. HRMS spectra

76




PROTON D20 {C:\BrukerTopSpin3 5pl6} FH 24
om =T [ o — o0 P00 00D 00 Up OO o L Lt
m o - - Wi =] o =f =r ==t e o ot I
NH,
N/
N/ NL‘\
N S
Lo
g HO
O 1 ~_. OH
o=Pp- h(j\ N
. 0 PO 07N N
— A\ \ /
3NH] OO0 I
N F\IHZ
CH.COONH: buffer
CH=COONH: buffer
CHaCOONH: buffer J
g
! 1. J;“_JLM B L ,
] [ &= 3 b B 3
== = 2 528 5 °
— - fo] — o [ M=t — Iu}
T T T | T T T | T T T | T T | T T |
8 & 4 2 lppm]

Compound 37. 400 MHz *H NMR spectrum in D,O
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Compound 39. 400 MHz *H NMR spectrum in CDCls
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Compound 39. 100 MHz 3!C NMR spectrum in CDCls
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Compound 40. 100 MHz 31C NMR spectrum in CDCls

84



PROTON COCI3 {CABrukerTopSpin3 5pi6] FH 6

QzlE L —

CE9F L —

LREE —

e

CepLE —

EELODE —

FREL'C —_
oFle s —"

CeGl L —

L

I

o

Qi0FE

GLOFE |

ge0l e ]

E—

LeE0E

En

EREO L |

oooo

[Ppm]

Compound 41. 400 MHz *H NMR spectrum in CDCl;
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Compound 41. 100 MHz 31C NMR spectrum in CDCl;
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Compound 42. 100 MHz 31C NMR spectrum in CDCl;
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Compound 48. HRMS Spectra
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Compound 49. 162 MHz 3P NMR spectrum in D,0
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Compound 54. 400 MHz *H NMR spectrum in D,O
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Compound 54. 377 MHz °F NMR spectrum in D,0
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