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Figure 1. EPR Spectra of doped TiO,NP
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of doped TiO,NP

Compound : 2-Methyl-4,5-pyridinedicarboxylic acid (2b)
"H NMR : 300 MHz
Solvent : D,O

Current Data Parameters
NAME  3M Acid D20
EXPNO 2
PROENO 1

F2 - Acquisition Parameters

Date 20141211
& (ppm) = 9.07 (s, 1H, 6-H), 7.82 (s, 1H, 3-H), 2.82 (s, 3H, 2-Me) T
INSTRUM spect
PROBHD 5 mm Multinucl
COOH PULPROG zg30
D 32768
AN COOH SOLVENT CDCI3
NS 20
| _ DS 0
SWH 4496.403 Hz
H3C N FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 574.7
DwW 111.200 usec
DE 6.50 usec
TE 303.2K
DI 1.50000000 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
NUC1
Pl 10.60 usec
PL1 0.00dB
SFOI1 300.1319508 MHz
F2 - Processing parameters
SI 16
SF 300.1299731 MHz
WDW H
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
[ T P PRE=LTH T | T T T T T T T il
12 1 10 9 8 7 6 5 4 3 2 1 ppm

1.0000 >=
1.0520 =
34532




Current Data Parameters

Compound : 2-Methyl-4,5-pyridinedicarboxylic acid (2b) ,NQIM\'U SREH AR 3G D2
I3C NMR : 300 MHz PG 1
Solvent : D,O P2 i’\wnl(i;iglll.'l‘lazrlazlelcn
= T 9.01
S (ppm) =171.3, 165.3, 157.6, 155.0, 143.1, 124.9, 20.3 TR o
PROBHD 5 Mult cl
COOH PULPROG  7gpe30
™ 65536
COOH SOLVENT DMSO
X NS 10000
| DS 0
_ SWH 18832.393 Hz
FIDRES  0.287360 H
H3C N AQ 1.7400308 sec :
RG 20642.5
DW 26,550 usec
DE 6.50 usec
TE 2972K
1 1.50000000 sec
111 0.03000000 sec

DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

=====CHANNEL fl =—=
13C

11.10 usec
0.00 dB
75.4763978 MHz

. K
CPDPRG2 waltzl6

NUC2 IH
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 21.80dB

SFO2  300.1313506 MHz

2 - Processing parameters
S1 [

SF 754677477 Mz
T T T T T | | % T "&Ll)lw U‘ i
200 180 160 140 120 100 80 60 40 20 ppmds 0 Hr
PC 1.00
Compound : Dimethyl 2-methyl-4,5-pyridinedicarboxylic acid (3b) E‘f(y’;ﬁ?-' N ABTS 2 20150424
H NMR : 300 MHz mocke
Solvent : CDC13 F2 - Acquisition Parameters
5 (ppm) = 8.89 (s, 1H, 6-H), 7.55 (s, 1H, 3-H), 3.85 (s, 6H, OMe’s), e lase
2.58 (s, 3H, 2-Me) }PE}E@':{S‘.}: 5 m\';;'0|
COOCH;3 {E?I,VENT 32;;5‘[)(13
X COOCH; .'gi;. _ 4496 403 Hz
| _ AQ 36w
HsC N o 111,200 usec
DE 6.50 usec
TE 2982 K
D1 1.50000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1
NUC1 IH
Pl 10.60 usec
PL1 0.00 dB
SFO1 300.1319508 MHz

F2 - Processing parameters

SI 16384
SF 300.1300054 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
A
[ . - . . T . ; e : : -
12 1 10 9 8 v 4 6 5 4 3 2 1 ppm
I ]
=) ~| @ (o)
o | @ | =
=3 @ © |0
- Gad N | =
- =1 © les




Compound : Dimethyl 2-methyl-4,5-pyridinedicarboxylic acid (3b)

I3C NMR : 300 MHz
Solvent : DMSO

4 (ppm) = 166.8, 165.4, 163.4, 149.8, 140.7, 121.6, 53.2, 24.3

COOCH;
A« COOCH;
»

HsC™ N

Current Data Parameters
NAME 3MES-2 13C
EXPNO 1
PROENOG 1

F2 - Acquisition Parameters

Date_ 20150309

Time 8.54

INSTRUM spect

PROBHD 5 mm Multinucl

PULPROG 2gpg30
55

TD 655
SOLVENT CcDCB3

NS 10000

DS 0

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 5792.6

DW 26.550 usec
DE 6.50 usec
TE 3002 K

D1 1.50000000 sec
dil 0.03000000 sec

DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

————— CHANNEL ] ===
13C

NUC1

P1 11.10 usec

PL1 0.00 dB

SFOI1 75.4763978 MHz
s CHANNEL 2 =———
CPDPRG2 walizl6
NUC2 IH

PCPD2 90.00 usec
PL2 0.00 dB

PL12 18.80 dB
PL13 21.80dB

SFO2 300.1313506 MHz

. F2 - Processing parameters
32768

T ] T I

200 180 160 140

PPMge
PC

SI

SF 75.4677647 MHz
WDW EM
8SB 0
LB 1.00 Hz
0
1.00

Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b)

1H NMR : 300 MHz
Solvent : DMSO

5 (ppm) = 8.28 (s, 1H, 6-H), 7.29 (s, 1H, 3-H), 5.29 (b, 1H, 4/COH), 5.17 (b,
1H, 5/COH), 4.57 (s, 2H, 4/CH2), 4.46 (s, 2H, 5/CH2), 2.43 (s, 3H, 2-Me)

Current Data Parameters
NAME 3M RE-4 20150316
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20150316
Time 15.18
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 7830

2

™ 32768
SOLVENT CDCI3
0

NS

DS 0

SWH 4496 403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 512

DW 111.200 usec
DE 6.50 usec
TE 3002 K

D1 1.50000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

= CHANNEL f1
NUC1 1H

P1 10.60 usec

PLI 0.00 dB

SFOI1 300.1319508 MHz

F2 - Processing parameters
1 16,

S|

SF 300.1300004 MHz
WDW i

SSB 0

LB 0.10 Hz

GB 0

PC 1.00

CH,OH
\-CHzOH
P

H,C” N

N P ‘
12 11 10 9 8

1.0000

0.9178 =
1.3038
11080 =
3.0794




Current Data Parameters

Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b) NAME ~3M RE-4 C13-1 20141130
13C NMR : 300 MHz PROENO 1
Solvent : CD}OD F2 - Acquisition Parameters
8 (ppm) = 159.0, 152.1, 148.5, 132.6, 122.4, 61.3, 60.5, 23.8 T %55
CH 2 OH _}I’_l]:; LPROG :;:;vgpug;?)] B
N CH,OH SOLVENT I*O‘O(]Meon
DS 0
P e, T
HsC N AQ 17400308 sec
RG 5792.6
DW 26.550 usec
DE 6.50 usec
TE 3012K
D1 1.50000000 sec

di1 0.03000000 sec
DELTA 1.39999998 sec

MCREST  0.00000000 sec

MCWRK 0.01500000 sec
CHANNEL f1

NUC1 13C

Pl 11.10 usec

PL1 0.00 dB

SFO1 75.4763978 MHz
CHANNEL 2

CPDPRG2 waltz16

NUC2 1H

PCPD2 90.00 usec

PL2 0.00 dB

PL12 18.80 dB

PL13 21.80dB

SFO2 300.1313506 MHz

F2 - Processing parameters
SI 32768

SF 75.4675067 MHz
WDW |
T T T T T T T T T T SSB 0
200 180 160 140 120 100 80 60 40 20 ppmis IO Hz
PC 1.00

Current Data Parameters
NAME  3M RE-4 DEPT

Compound : 2-Methyl-4,5-dihydroxymethylpyridine (4b) EXPNO 1
13C DEPT-135 NMR : 75.46 MHz FROENO !
Solvent : CD;0D To R ey
8 (ppm) = 148.5, 122.4, 61.3, 60.5, 23.9 INSTRUM " spect
PROBHD 5 mm Multinucl
CH,0OH PULPROG _deptl3s

TD 65536
SOLVENT Aceton
NS 9134

X CH20H
| DS 16
SWH  18832.393 Hz
= FIDRES 0287360 Hz
H;C™ N AQ 17400308 sce

RG 10321.3
DW 26.550 usec
DE 6.50 usec
TE 2.2
CNST2  145.0000000
DI 1.50000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
fl.l \[DELTA 0.00001413 sec
MCREST  0.00000000 sec
IMCWRK 0.01500000 sec

CHANNEL f1
13C

11.10 usec
p2 22.20 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC: I
P3 10.60 usec
p4 21.20 usec
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
SFO2 300.1313506 MHz
I T T T T I I I I | IF2 - Processing parameters

SI 32768

200 180 160 140 120 100 80 60 40 20 ppmi IS
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40




Current Data Parameters

Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b) NAME  IMABIScy
IHNMR : 400 MHz PROCND ¥
Solvent : DMSO F2 - Acquisiion Paameters
6 (ppm) = 8.46 (s, 1H, 6-H), 7.25 (s, 1H, 3-H), 6.94 (d, ] = 7.6 Hz, OH), 6.29 (d,J = Tme 610
. i J spect
5.7 Hz, CH of hemiacetal form), 5.06 (d,1H, J = 12.8 Hz, CH,0), 4.91 (d, 1H, J = 12.9 PROBID, $mm OND 113
Hz, CH,0), 2.49 (s, 3H, 2-Me) ™ 36k
;(él VENT I[}( DCI3
O H g S a g .Q\‘;Jl( 6383.362 Hz
o O o) FIDRES 0.195125 Hz
H m. m <r q: .Q? .‘.50245070 sec
\ A usec
| \ / \ / B]W 76?0%2)0851:2
P TB 2945K .
H3C N \( ‘ [r)[l)ﬂ 2 OOOOIOOOO sec
e
ﬂ Ty
I SFOI 400.1324008 MHz
F2 - Processing parameters
S1 16384
;FI) : 400 I}O(IIQJ\IAl MHz
T ;:3" 0.00Hz
5.0 ppm b 100
N— B Jk_ o u_ IR
A { J |\
& I b
H . - N -4
| 1= ‘Q“'.; 14
ol el i lea]
[ ¥ i T T I I 3 i T T T T T T 1
12 11 10 9 8 ; 6 5 4 3 2 1 ppm
Current Data Parameters
NAME 3MABI1%y-13C
Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b) PROCNO '
13C NMR : 400 MHz F2 - Acquisition Parameters
Solvent : DMSO ?:% 20150208
3 (ppm) = 157.0, 149.6, 142.8, 133.0, 117.3, 100.3, 69.3, 24.3 PROBHD. S mm GNP 1113
f{UI,PRO(J zgpe30
Ho_H S,;Esu.wzm fisngCIJ
H S
H HE, o
| N AQ 12845556 i
7 E&' 19100 usec
H3C N DE 7.00 usec
TE 2950K
a1 003000000 e
_Il'_J[!_'-,I.TA 1 S‘?I')‘)G‘]‘)R sec

CHANNEL f1 =
13C

9.80 usec
PLI 0.00 dB
SFO1 1006248425 MHz
=== CHANNEL {2 =——=
CPDPRG2 waltz16
NUC2 1H
PCPD2 20.00 usec
PL2 -3.00 dB
PL12 14.00dB

PL13 7.00dB
SFO2 400.1316005 MHz

F2 - Processing parameters
Sl 32768

SF 100.6127690 MHz
WDW EM

0
2.00 Hz
0

1.00




Compound : S-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde hemiacetal (7b)
13C DEPT-135 NMR : 75.46 MHz

Solvent : DMSO

8 (ppm) = 142.8, 117.3, 100.3, 69.3, 24.3

Ho_H
Q H

H

X
Pz
N

H;C

et sl

T T T

200 180

TF2 - Processing parameters
. 8

si
Msg 75.4677489 MHz
WDW EM

Current Data Parameters

NAME  3M AB-19 cyclic DEPT
EXPNO 1

PR i

F2 - Acquisition Parameters
Date_ 20150521
Time 13
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG dept135

5

D 5536
SOLVENT CDCI3
NS 10941

DS 16

SWH 18832 393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 8192

DW 26.550 usec
DE 6.50 usec
TE 3002K
CNST2 145.0000000
D1 1.50000000 sec
d2 0.00344828 sec

12 0.00002000 sec
DELTA 0.00001413 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

””””” CHANNEL f] =======

NUC1 13C
P1 11.10 usec
p2 22.20 usec

PL1 0.00 dB
SFO1 75.4763978 MHz

waltzl6
IH

10.60 usec
21.20 usec
PCPD2 90.00 usec
PL2 0.00 dB

PLI2 18.80 dB
SFO2 300.1313506 MHz

SSB 0
LB 1.00 Hz
GB 0
PC 1.00

Compound : 5-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde oximes (8b)

1H NMR : 300 MHz
Solvent : DMSO

& (ppm) = 11.76 (s, 1H, NOH ), 8.45 (s, 1H, 4'-CH), 8.33 (s, 1H, 6-H), 7.45 (s, 1H, 3-
H), 5.26 (s, IH OH), 4.58 (d, 2H, J = 4.4 Hz, CH20), 2.45 (s, 3H, 2-Me)

HONs o
‘- CHz0H
»

HsC” N

1w

Current Data Parameters
NAME 3M AB-19

EXPNO 1
PROENO I

F2 - Acquisition Parameters
Date 20150121

Time 17.50
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 7g30

™ 32768
SOLVENT CDCI3
NS 20

DS 0

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 724.1

DW 111.200 usec
DE 6.50 usec
TE 2982K

D1 1.50000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

========CHANNEL f] =——=
NUCI 1H
Pl 10.60 usec

PLI 0.00 dB
SFO1 300.1319508 MHz

F2 - Processing parameters
si 16384

SF 300.1299996 MHz
WDW EM

SSB 0

LB 0.10 Hz

GB 0

PC 1.00

0.9966 —
21071
2.9660 -




Current Data Parameters

Compound : S-Hydroxymethyl-2-Methyl-4-pyridinecarboxaldehyde oximes (8b) NAME. "SMAAB-I9.15C
13C NMR : 300 MHz PROENO i
Solvent : DMSO F2' - Acquisilzi;)]nslaalr;g\elcrs
S (ppm) = 157.4, 149.6, 146.1, 138.7, 131.7, 119.0, 59.4, 24.1 Time ’8.00
[FI\EI(SOTl;{l-‘lJ[];A 5mm sr\el‘l:ﬁ:inucl
HON\\CH T
SOLVENT ~_'CDCI3
N CH,OH NS 000
| SWH 18832393 Hz
2 foass | S
HaC N RG 72082
DW 26.550 usec
DE 6.50 usec
TE 2982 K
DI 150000000 sec
dil 0.03000000 sec

DELTA 1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1
13C

Pl 11.10 usec

PLI1 0.00 dB

SFO1 75.4763978 MHz

CHANNEL 2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PLI2 18.80 dB
PL13 21.80 dB

SFO2 300.1313506 MHz

F2 - Processing parameters
S1 32768

SF 75.4677477 MHz
WDW EM

T | \ T T T T \ \ T SSB 0
200 180 160 140 120 100 80 60 40 20 ppm}’}% 1k
PC 1.00

Current Data Parameters

Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b) N IMLAHJ020(S008-
1H NMR : 300 MHz PROGNO i
Solvent : CD;OD Duie ST s0m08
d (ppm) = 8.31 (s, 1H, 6-H), 7.35 (s, 1H, 3-H), 4.65 (s, 2H, 5'CH2), 3.95 (s, 2H, T o el
4'CH2), 253 (S, 3H, 2—Me) E{lﬁ)}l}éi(l))(] 5 mm Tg((‘inucl
CH2NH2 é(lELViENT 32:f‘SMc()il
CH,OH L 0 ]
= 2 FIDRES 037319 fz
| P '2? 3 (?%8?]5 sec
HiC” N o e
TE 2952 K
DI 1.50000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f] =————
1H

NUC1
Pl 10.60 usec
PL1 ).00 dB
SFOI 300.1319508 MHz
F2 - Processing parameters
S1 16384
SF 300.1295323 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB
PC 1.00
_ B S I ;.
| I T I I T T ! BTR BEARTEY T =
12 11 10 9 8 b 4 6 5 4 3 2 1 ppm

2| - < © )

= = s & s

=] < -] - ~

-l - = - fes




Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b)

13C NMR : 300 MHz
Solvent : CD;0D

5 (ppm) = 159.7, 153.1, 149.5, 133.8, 124.2, 61.1, 43.4, 24.0

CH,NH,
‘- CHz0H
P

HyC™ N

Current Data Parameters
NAME 3M AB 20 13C
EXPNO 1
PROENO 1

F2 - Acquisition Parameters
Date_ 20150209
Time 9.08
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2gpg30

TD 65536
SOLVENT CDCI3
NS 10000

DS 0

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 14596.5

DW 26.550 usec
DE 6.50 usec
TE 296.2 K

DI 1.50000000 sec
dil 0.03000000 sec

DELTA 1.39999998 sec

MCREST  0.00000000 sec

MCWRK 0.01500000 sec
CHANNEL f1

NUCI 13C

Pl 11.10 usec

PL1 0.00 dB

SFO1 75.4763978 MHz
CHANNEL f2

CPDPRG2 waltz16

NUC2 IH

PCPD2 90.00 usec

PL2 0.00 dB

PL12 18.80 dB

PL13 21.80 dB
SFO2 300.1313506 MHz

ml—'z - Processing parameters
SI 32768

T T T T
200 180 160 140

T
120

T
100

80

60

40

SF 754674872 MHz
WDW EM
T SSB 0
LB 1.00 Hz
20  ppmgcs 0
PC 1.00

13C DEPT-135 NMR : 75.46 MHz
Solvent : CD;0D
S (ppm) = 149.5, 124.2, 61.1, 43.4, 24.0

CH,NH,
‘- CHOH
L.

HyC” N

Compound : 4-Aminomethyl-6-Methyl-3-hydroxymethylpyridine (9b)

Current Data Parameters

NAME  3M AB-20 2 13C 2015030
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20150308
Time 9.20
INSTRUM spect
PROBHD 5 mm Multinucl

PULPROG ept135

D 65536

SOLVENT CDCI3

NS 10000

DS 6

SWH 18832.393 Hz

FIDRES 0.287360 Hz

AQ 1.7400308 sec

RG 10321.3

DW 26.550 usec

E 6.50 usec

300.2K

145.0000000
1.50000000 sec
0.00344828 sec
0.00002000 sec

DELTA 0.00001413 sec
REST 0.00000000 sec
K 0.01500000 sec
CHANNEL f] ===
13C
P1 11.10 usec
p2 22.20 usec

PL1 0.00 dB

SFO1 75.4763978 MHz
= CHANNEL f2

CPDPRG2 waltz16

NUC2 1H

P3 10.60 usec

p4 21.20 usec

PCPD2 90.00 usec

PL2 0.00 dB

PLI 18.80 dB
SFO2 300.1313506 MHz

T T T T
200 180 160 140

120

100

80

60

40

I TF2 - Processing parameters

SI 2768
20 PPMsk 75.4676298 MHz
WDW EM

SSB 0
LB 1.00 Hz
GB 0
PC 1.40

Compound : 3-Deoxypyridoxamine-5'-phosphate (10)

1H NMR : 600 MHz
Solvent : D,O

S (ppm) = 8.49 (s, 1H, 6-H), 7.41 (s, 1H, 3-H), 4.95 (d, 2H, 5'CH2 J=5.94), 4.34

(s, 2H, 4'CH2), 2.59 (s, 3H, 2-Me)

10



Current Data Parameters

NAME  khe_20150428
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150428
Time
T ¢
PROBHD 5 mm TXI [H/D-
PULPROG 2230
™ 65536
CH,NH, p D20
NS 4
CH,OPO,% oy i DS [
N 2 3 223 SWH $417.509 Hz
v F FIDRES  0.128441 Hz
QS AQ 3.8928883 sec
7z =~ RG 64
DW 59.400 usec
H;C N \ / DE 6.00 usec
TE 209.0 K
DI 400000000 sec
DO 1
I CHANNEL fl
NUCI H
Pl 10.00 usec
| PLI 2.00 dB
SFOI  600.4030020 MHz
F2 - Processing parameters
sI 15536
SF 6003999347 MHz
WDW no
I SSB 0
LB 0 Hz
| GB 0
I | PC 1.00
il
| |
¥ M
T T T T T T T T T T T |
12 11 10 9 8 i 6 5 < 3 2 1 ppm
J J
A I\ AN\ &
o @ - w o
o o ‘ © ‘ o )
o (=3 n o [=2]
S S = |a S
— — o~ |w= L}
Current Data Parameters
. . NAME  khe_20150428
Compound : 3-Deoxypyridoxamine-5'-phosphate (10) EXPNO 3
PROCNO 1
I3C NMR : 600 MHz
F2 - Acquisition Parameters
Solvent : D,O o 050428
— Ti 6.28
d (ppm) = 159.2, 149.2, 142.6, 130.6, 125.4, 62.0, 39.9, 22.5 INSTRUM  spect
ChNA PROBHD 5 mm TXI 1H/D-
PULPROG  7gpe
2 2 D 63400
CHZOPO32' SOLVENT D20
NS 2
X DS 4
| SWH 33333.332 Hz
Pz FIDRES  0.509684 Hz
Al 0.9810500 sec
HsC N RG 28
DW 15.000 usec
DE 6.00 usec
TE 299.0 K
DI 2.00000000 sec
dil 0.03000000 sec
DELTA  1.89999998 scc
TDO 1
CHANNEL fl
NUCI 13C
Pl 13.30 usec
PLI 2,50 dB
SFOI  150.9857971 MHz
PLI2 24.00 dB
PL13 27.00 dB
SFO2 600.4030020 MHz
| I i
I
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

11




Current Data Parameters

Compound : 3-Deoxypyridoxamine-5'-phosphate (10) NAME ~3M AB-21 31P + H3PO4

EXPNO
3P NMR : 121.4 MHz (300 MHz) NRz PROENO |
[ S =N
Solvent : D,O (External standared 85% H;PO4) o fe i F2 - Acquisition Parameters
Date 20150501
S (ppm) =4.14 (t,J=5.7) Time 1521
\ / INSTRUM spect
PROBHD 5 mm Multinucl
CHZNHZ PULPROG 2830
- TD 65536
CH,0P0,? SOLVENT ~ CDCI3
N 2 8 NS 1250
| DS 0
— SWH 48661.801 Hz
FIDRES 0.742520 Hz.
HSC N AQ 0.6734324 sec
RG 20642.5
DW 10.275 usec
DE 6.50 usec
TE 299.2K
D1 1.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUCI 31P
Pl 10.50 usec
PL1 .00 dB
SFO1 121.4886262 MHz
F2 - Processing parameters
SI 32768
SF 121.4947817 MHz
WDW EM
T T T T 1 SSB 0
LB 1.00 Hz
44 42 40 GB 0
PC 1.40
T T T T T T I T
40 30 20 10 0 -10 -20 -30 -40 ppm
Current Data Parameters
. . £ 3M NO 2015
Compound : 3-deoxy pyridoxal N-oxide (12) Expuo ot
1H NMR : 300 MHz FROGNO !
. F2 - Acquisition Parameters
Solvent : CDCl3 Date 20150617
Time 22.06
& (ppm) = 8.43 (s, 1H, 6-H), 7.77 (s, 1H, 3-H), 5.31 (s, 2H, CH,0), 2.55 (s, 3H, 2-Me) INSTRUM pec
PROBHD 5 mm Multinucl
PULPROC zg30
CHO ™ 32768
SOLVENT CDCI3
NS 8
X CH,0OH B H
| SWH 4496.403 Hz
@ FIDRES 0.137219 Hz
~ AQ 3.6438515 sec
H3C N RG 1824.6
| DwW 111.200 usec
DE 6.50 usec
0]
@ TE 301.2K
D1 1.50000000 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
======= CHANNEL f1
NUCI IH
Pl 10.60 usec
PL1 0.00 dB
SFOI1 300.1319508 MHz
F2 - Processing parameters
SI 16384
SF 300.1300060 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
o - ‘ A J
T T T 1 T N T T [ e
2 1 10 9 8 7 8 5 4 3 2 1 ppm
: i I
g (2 ) ~
o |oof - w
9‘ || Q‘ a
|l - i~
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Current Data Parameters

Compound : 3-deoxy pyridoxal N-oxide (12) AN 1NN 13201506172
13C NMR : 300 MHz PracHS '
Solvent : CDC13 :;iﬂ-c:’-%cqulallzi:]ulwﬁ!{’)z(n‘rr;\c:cu
_ Ti 10.22
S (ppm) =202.2, 141.7, 134.1, 122.0, 103.5, 67.0, 18.3 UM et
PROBHD 5 mm Multinucl
CHO PULPROG 28pg30
D 65536
SOLVENT CDCI3
AN CH,OH NS 12000
| DS 0
B SWH 18832.393 Hz
FIDRES  0.287360 Hz
H;C™ N AQ 1.7400308 sec
6 RG 5792.6
DW 26.550 usec
DE 6.50 usec
© TE 012K
DI 1.50000000 sec
dil 0.03000000 sec
DELTA  1.39999998 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

=======CHANNEL f] =—
NUC1 13C

Pl 11.10 usec

PLI 0.00 dB

SFOI 754763978 MHz

"HANNEL 2 ===
waltz16
IH
90.00 usec
0.00 dB
18.80 dB
. 21.80dB
SFO2 300.1313506 MHz

F2 - Processing parameters

32768
F 75.4677339 MHz

‘ I _I — - — - — — I\VII)“J EM
— v ™ e . ' SSB 0
200 180 160 140 120 100 80 60 40 20 ppmoy S
PC 1.00
NAME  Too RE-A 20150524-3
Compound : 2-nor-4,5-dihydroxymethylpyridine (5a) m;& ) o 3 o
1H NMR : 300 MHz A
2 - Acquisition Parameters
Solvent : DMSO e EZLE)IS(;EZ: =
8 (ppm) = 8.4 (d, 1H, 2H,6-H), 7.43 (d, 1H, 3-H), 4.60 (s, 2H, 4/CH2), m-?ﬁ.ﬁM ; 8 ot
451 (s, 2H, 5/CH2). PULPROG | 2g30
o N ™ 32768
o= SOLVENT DMSO
CH,OH 39 s 5
o CH20H P FDREs 0137219 hs
| I"{\:‘,) lﬁ-’l&!&]ﬁ] S sec
~ l)\J}‘ 1é]5 SOI) usec
N DE zn'SCC
Hi 1 53{"{800(‘)\0 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

—====== CHANNEL fl ===

NUC1 1H

Pl 10.60 usec

PL1 0.00 dB

SFO1 300.1319508 MHz

F2 - Processing paramelers

S1 16384

SF 300.1300015 MHz
E—— = EM

WDW
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
o | -SSR IS e . ,;,-»L,__A.JL_., .-_JL—__
T \ = 1 T T T a5 T idaisacas ReakiRaies
12 11 10 9 8 7 6 3 4 3 2 1 ppm

2.0005
1.0000
1.7995
2.0064
2.0418
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Compound : 2-nor-4,5-dihydroxymethylpyridine (5a)

Current Data Parameters
NAME  Iso RE-4 13C

EXPNO 1
13C NMR : 300 MHz BROCNG 1
Solvent : DMSO l‘; er (':‘l g I‘T %il-cf\cquiwzag?ii(']aﬁr:;ﬂelza
~r~ Date_ 3052
S (ppm) = 149.2, 148.4, 147.7, 133.5, 3 M ® = L - ”"’?pm
1204, 588, 584, O‘: oc; ~ (e} OO };Rl()BIll)‘ 5 mm Multinucl
@« = = 0w PULPROG 2gpg30
e B | ™D 6553
CHQOH SOLVENT cDei3
NS 1000
0
CHZOH SW 18832.393 Hz
N FIDRES 0287360 Hz
| AQ 1.7400308 sec
RG 91952
~Z DW 26.550 usec
N DE 6.50 usec
TE 3002 K
Dl 150000000 sec
dii 0.03000000 sec
DELTA  1.39999998 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
=————== CHANNEL 1 ==
quu UL NUCT 13C
Pl 11.10 usec
PLI 0.00 dB
SFO1  75.4763978 MHz
—————CHANNEL f2 =====—==
CPDPRG2  waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PLI2 18 80 dB
PL13 1.80 dB
SFO2  300.1313506 MHz
_._._J F2 - Processing
i Sl 32768
SF 75.4677802 MHz
WDW EM
S G M TR | T T T - T T SSB 0
LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 PPMGe 0
PC 1.00

Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (7a)
IHNMR : 300 MHz

Solvent : DMSO

6 (ppm) = 8.52 (d, 2H, 2-H &6-H), 7.45 (d, 1H, 3-H), 6.96 (d, I = 7.6 Hz, OH),
6.33 (d, J = 7.8 Hz, CH of hemiacetal form), 5.10 (d,1H, J=12.4 Hz, CH20), 4.95

(d. 1H.J =13.4 Hz. CHO).

SIS N0 VWY T

Ha ol - ANEN

N TAIN

S0 — oo

OO LR
=Z= [
S8s% o < %
N — — O 0
N o S
% 00 =~ O O

LA

Current Data Parameters
NAME  Iso AB-19 cyclic
1

EXPNO

PROENO 1

F2 - Acquisition Parameters
Date_ 20150523
Time 23.32
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2830

TD 32768
SOLVENT DMSO
NS 8

DS 0

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 645.1

DW 111.200 usec
DE 6.50 usec
TE 299.2K

D1 1.50000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1
NUCI 1H
Pl 10.60 usec
PL1 0.00 dB
SFO1 300.1319508 MHz
F2 - Processing parameters
SI 16384
SF 300.1300043 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00

HO

—
N
=
-
o
©
,4“_
= N
(=]
o -
F -
w

1.3679,

1.1868,

P

1.0668\__
1.1103>=
1.0000 >

0.9174 =
1215

ppm |
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Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (7a) S el Pt 13
. EXPNO 1
13C NMR : 300 MHz PROCNG i
SOlVent : DMSO F2 - Acquisition Parameters
8 (ppm) = 148.4, 148.2, 143.4, 135.5, 117.9, 100.0, 69.0 . ae
INSTRUM spect
HO PROBHD 5 mm Multinucl
PULPROG zgpg30
(@) H TD 65536
SOLVENT CDCI3
H Flg 10887
S
SWH 18832.393 Hz
X
| FIDRES 0287360 Hz
AQ 1.7400308 sec
— RG 5792.6
N a1 DW 26.550 usec
O ~ DE 6.50 usec
P TE 300.2 K
. DI 1.50000000 sec
® © dil 003000000 sec
<« < DELT. 139999998 sec
— 0.00000000 sec

MC T
MCWRK 0.01500000 sec

CHANNEL f1
NUCI 13C
Pl 11.10 usec
PL1 0.00 dB
SFO1 75.4763978 MHz
CHANNEL f2 =———=
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 18.80 dB
PL13 1.80 dB
SFO2 300.1313506 MHz
F2 - Processing parameters
S 6

S1 32768
SF 75.4677787 MHz
WDW EM

[ T T T T T T T T T T ISSB 0
200 180 160 140 120 100 80 60 40 20  ppmiy L0
PC 1.00

Current Data Parameters

Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde oximes (8a) NAME  Iso AB-19
EXPNO 1
1H NMR : 300 MHz PROCNO 1
Solvent : DMSO F2 - Acquisition Parameters
Date 20150524
§ (ppm) = 11.81 (s, 1H, NOH ), 8.60 (s, 1H, 4'-CH), 8.49 (d, 1H, 2-H), 8.38 (s, e i
INSTRUM ot
1H, 6-H), 7.60 (d, 1H, 3-H), 5.36 (t, 1H OH), 4.58 (d, 2H, J = 4.4 Hz, CH20) PROBAD.  mn Miainuc
PULPROG 2230
™D 32768
HON4 SOLVENT ~ CDCB3
CH Wiy i B © o NS 8
ggzouxr Qg XZ&2 = DS 0
CH,OH EIE88xa =& S % o0 e SWH 4496403 Hz
AN SiniAatan ©n i1 o) & FIDRES  0.137219 Hz
| 00 00 00 06 00 06 I~ I~ Vi, LM AQ 3.6438515 sec
RG 256
~ DW 111,200 usec
N DE 6.50 usec
TE 3002 K
DI 1.50000000 sec
MCREST  0.00000000 sec
MCWRK  0.01500000 sec
CHANNEL f1
NuCl H
Pl 10.60 usec
PLI 0.00 dB
SFOI  300.1319508 MHz
F2 - Processing parameters
sI 16384
SF 300.1299988 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm
A \ Ji
(e2) oflala] () (0)
}M S| |& IR
ol S0 o =
\0.4 2o ca] e =
w |l o= =l
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Current Data Parameters

Compound : 5-Hydroxymethyl-2-nor-4-pyridinecarboxaldehyde hemiacetal (3a) o e e
13C NMR : 300 MHz PR‘M 1

Solvent : DMSO Do T o

& (ppm) = 149.7, 148.7, 145.6, 138.1, 134.1, 119.5, 59.0 INSTRUM ' spect

PROBHD 5 mm Multinucl

HON\ PULPROG zgpg30
™D 65536
N
CH SOLVENT CDCI3
NS 1000
DS 0
X CHZOH SWH 18832.393 Hz
FIDRES 0.287360 Hz
| AQ 1.7400308 sec
RG 14596.5
~Z DW 26.550 usec
N DE 6.50 usec
TE 3002K
DI 1.50000000 sec
dil 0.03000000 sec
DELTA 1.39999998 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

= === CHANNEL f] ======
NUCI 13C
P1 11.10 usec
PLI 0.00 dB
SFO1 75.4763978 MHz
CPDPR
NUC2 IH
PCPD2 90.00 usec
PL2 0.00 dB
PLI2 18.80 dB

PL13 21.80dB
SFO2 300.1313506 MHz

ml-l - Processing parameters
SI 32768

SF 75,'461:7179 MHz
. ~ WDW EM
T T 1 T | T | T - | 7 SSB 0
200 180 160 140 120 100 80 60 40 20 ppmga LA
PC 1.00

Current Data Parameters

Compound : 4-Aminomethyl-2-nor-5-hydroxymethylpyridine (9a) i
1H NMR : 300 MHz PhEeRe c
Solvent : CDCly Date ooz
8 (ppm) = 8.49 (S,' 1H, 6-H), 8.45 (d, J'= 4.89, 1H, 2-H), 7.35(d, J=4.89, 1H, 3- NOTRUM. bt
H), 4.66 (s, 2H, 5'CH,), 3.93 (s, 2H, 4'CH,) Fore T
) D k> 8
~ oo <t - SOLVENT CDCI3
CH,NH, 2 £ =3 2
o0 o6 o8 = SWH 4496.403 H
N CH,OH ’ FIDRES  0.137219 Hy
AQ 36438515 sec
| \ f \ ( RG 62
DW 111,200 usec
b DE 6.50 usl:: 2
N TE 2982 K
DI 150000000 sec
MCREST  0.00000000 see
MCWRK  0.01500000 sec
CHANNEL 1
NUCI IH
Pl 10,60 usec
PLI 0.00 dB
SFOI  300.1319508 MHz
F2 - Processing parameters
s 16384
SE 3001300054 MHz
S g
LB 0.10 Hz
GB 0
PC 100
| I N
- ' . ; TR R . e : :
12 11 10 9 8 7 6 5 4 3 2 1 ppm
& @ QR
B
o= ! fv fed
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Compound : 4-Aminomethyl-2-nor-5-hydroxymethylpyridine (9a)
I3C NMR : 400 MHz

Solvent : CDCl;

S (ppm) = 150.3, 149.8, 148.8, 136.1, 123.9, 61.3,44.4

PRO 5 mm QNP Hl’jfw._‘
PULPROG zagpg30
CH,NH, o s
| ‘. CHz0H
—
N

FETITURIPOMPIN A VO NSO

R Aaaaasst e T T T . T T prrerTrrr—

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

T preerrr T
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