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Photochemistry
Irradiation of derivative 15 under various conditions at 312 nm.
1. Irradiation of N’-((4-nitrobenzoyl)oxy)picolinimidamide (15) in MeOH/H,0 9:1.
N’-((4-nitrobenzoyl)oxy)picolinimidamide 15 (13 mg) was placed into a quartz tube containing
a mixture of MeOH/H,0 9:1 (2 mL). The resulting heterogeneous mixture was degassed for 1 h
and then irradiated at 312 nm for 5 h. The floating solid was removed by filtration to give 9 mg

of unreacted starting material. Samples of the solid and the filtrate were analyzed with LC-MS.
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Scheme 1. Proposed structures for the products obtained by the irradiation N'-((4-

nitrobenzoyl)oxy)picolinimidamide 15 in MeOH/H,O 9:1. The assignment is based on the
fragments observed by the analysis of the LC-MS.

Solid
UV detection MS detection

AL 100 (10.000,000)
P aTT 11ETIC

‘ 084
|

“ 064
“ 059
|

{ 034
/| 024

oy ~ 1 PN/ A B S T —

Inten. (x100,000)
7.0

N—0O
—N NH, o

5.0

Chemical Formula: C13H1gN4O4
4.0 Exact Mass: 286,070

3.0
2.0

1.0 449

120
0067 80 i 12 izpte 24 26 Ll o 38 408417 | 48 2 567 598
150 200 250 300 350 400 450 500 550 mz

Time 4.9 min

Positive: 287 [M+H]*, 309 [M+Na]*, 341 [M+Na+MeOH]".

S25



Filtrate
UV detection

MS detection

(x1,000,000)
[TIC
RTIC
8.0
70+
6.0
5.0
40+
30+
/\\
204 N
[
1.0 Vot
013 ISPV SND VNI EPNS N NS IRV SN NSNS M A A ~ A
oo T T T T T T o b g0 mn 00 os bt TS T2 25T g g5 4 45 so ss 6o es 70 75 80 85 90
. .
Time 3.1 min
Inten. (x1,000,000)
122
1.004
NH
0751 ‘ = NH,
N
050 Chemical Formula: CgH7N3
: Exact Mass: 121,0640
025
105
T | TJ | 1 T 28
000 & “\ ‘\‘ 169 9‘8 ‘ ‘ 26340 36p I ' ‘
50 100 150 200 250 450 500 550 mz
41 . +
Positive: 122 [M+H]".
. .
Time 4.9 min
Inten. (x100,000)
3.0 0 ” ~OH 579
9 N‘ ON NO,
& ~ NH
25 2
333 A
1 ‘ =N M1 \ NHz Q O O~y -
207 1 ' _N M2 NTNA
Chemical Formula: CgHgN,O M3
Exact Mass: 122,048 Chemical Formula: CgH;N;O o © ‘ = NHy NH,
157 Exact Mass: 137,0589  Chemical Formula: C14HsN;05 _N M4
192 Exact Mass: 300,0382 .
Chemical Formula: C1,H;,NgO
1.0 Exact Mass: 256,1073
123 4 5
0.5+ 8
;3
i ‘ i r L1 R 1 il
00t i ‘\\‘ “\ o gLy 1\‘\.‘ \h‘\h}wm}ﬂu‘ i \“\‘Hw‘wm H\, ‘q I H;‘hh il m‘“\‘m“m‘l\lﬁ iy % ‘M‘ML‘H Ll
50 100 150 200 250 300 350 400 450 500 550 mz

Positive: 123 [M1+H]", 138 [M2+H]*, 279 [M4+Na]*, 333 [M3+H+MeOH]".

Inten. (x100,000)
225

El 279 N—Q OzN NO,
it o O s 0y
1753 | N \N J N NH; O m2 _/

] Chemical Formula: C43H1gN40,

] AN 3 13M10N404
150 NH; N, Exact Mass: 286,0702 &Ny ms

] M1
1253 =N Chemical Formula: C14HgN2Qg
100 Chemical Formula; C;,H4,NgO Exact Mass: 300,0382
3 Exact Mass: 256,1073 528
075 9
050-] 2
i 1)l 4.1 v
om0, A W20 e 1 i —— \L \“M‘M“ Lo, ‘m‘ﬁ:\ 1o N ?ﬂ; ‘ ‘HM\‘ ‘MH (ﬁ

50 100 150 200 250 300 350 400 450 500 550 miz

Positive: 279 [M1+Na]*, 287 [M2+H]*, 309 [M2+Na]*, 333 [M3+H+MeOH]".

S26



Time 6.8 min
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Negative: 166 [M-H]-.

The starting material 15 is highly insoluble in the reaction solvent. From the integration
of the UV detection of the filtrate it seems that the N-O cleavage dominates, as fragment with

m/z 166 appears in high percentage. Amidine is consumed in side reactions.

2. Irradiation of N’-((4-nitrobenzoyl)oxy)picolinimidamide (15) in benzene.

N’-((4-nitrobenzoyl)oxy)picolinimidamide 15 (13 mg) was placed into a quartz tube containing
benzene (2 mL). The resulting heterogeneous mixture was degassed for 1 h, 1,4-cyclohexadiene
(10 eq) was added and then irradiated at 312 nm for 5 h. The floating solid was removed by
filtration to give 8 mg of unreacted starting material. Samples of the solid and the filtrate were

analyzed with LC-MS.
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Scheme 2. Proposed structures for the products obtained by the irradiation N'-((4-

nitrobenzoyl)oxy)picolinimidamide 15 in benzene. The assignment is based on the fragments

observed by the analysis of the LC-MS.

S27



Solid
UV detection

MS detection

BT
|
150 I (1,000,000
l f TE
=7 | 804
1004 1 703
‘ | 4.0+
025+ ‘ “‘ 304
N \ 20
wpoo T - - S - BSOS
0 10 20 30 40 50 60 min 00 05 10 15 20 25 30 35 40 45 50 55 60 65 70
Time 4.9 min
Same as before for solid.
Filtrate
UV detection MS detection
T
e [ (x10.000,000)
175 [1TIC
‘ 1042TIC
|
125 084
I
100] i
” | 06
] ’ \\‘ ool
050 N “ ‘ “ 043
i A
./ M\w‘ " 024 N ™
" R R EE \
L S BBV — . > N~ > T e ~
Msgu 25 50 75 100 min oo 4o 20 30 "4b "so 60 70 "8 90
Time 3.1 min
Inten. (x100,000)
o 122 241
NH HoN NH,
4.0 N—N
| X NH, N
a0] N M - M2 A\
Chemical Formula: CgH;N \_/
20 Exact Mass: 121,0640 Chemical Formula: C4,H¢oNg
Exact Mass: 240,1123
104 " ‘ ‘
00T —67 1 ‘TS‘“‘\‘\‘ ‘1?4‘16‘8‘ ‘2?0‘ ‘\“ ‘2‘??‘275‘ — ‘3‘?“33‘61‘ 30 M8 a3 490 57 5y S5 RRO
50 100 150 200 250 300 350 400 450 500 550 mz
Positive: 122 [M1+H]", 241 [M2+H]".
Time 4.6 min
Inten. (x100,000)
1.00-] 1
o
075 A NH,
N
050 -
o Chemical Formula: CgHgN,O
1 Exact Mass: 122,0480 s
025
S0 N0 N P L
0o \‘? 01 R in }‘ iy H‘M“mm L Ll | Ly \‘\H“MHMM‘\‘ T PPN o A o i
50 100 150 200 250 300 350 400 450 500 550 miz

Positive: 123 [M+H]".

S28



Time 4.9 min
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The starting material 15 is highly insoluble in the reaction solvent. From the integration
of the UV detection of the filtrate it seems that the N-O cleavage dominates, as fragment with

m/z 166 appears in high percentage. Amidine is consumed in side reactions.

References for irradiation of oxime acyl compounds: a) J J.-P. Vermes and R. Beugelmans, Tetrahedron Lett., 1969, 10, 2091-2092; b) J.
Lalevée, X. Allonas, J. P. Fouassier, H. Tachi, A. Izumitani, M. Shirai and M. Tsunooka, J. Photochem. Photobiol. A, Chem., 2002, 151, 27-37,
¢) R. Alonso, P. J. Campos, M. A. Rodriguez and D. Sampedro, J. Org. Chem., 2008, 73, 2234-2239.
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Gel electrophoresis of plasmid with or without N’-((4-nitrobenzoyl)oxy)

isonicotinimidamide (17) at various pHs

1 2 3 4 3 6 7 8 9 100 11 12 13 14

Plasmid + tris buffer pH 4

Plasmid + 17 (500 uM) — tris buffer pH 4 + UV
Plasmid + tris buffer pH 5

Plasmid + 17 (500 uM) — tris buffer pH 5 + UV
Plasmid + tris buffer pH 6

Plasmid + 17 (500 uM) — tris buffer pH 6 + UV
Plasmid + tris buffer pH 7

Plasmid + 17 (500 uM) — tris buffer pH 7 + UV
Plasmid + tris buffer pH 8

10 Plasmid + 17 (500 uM) — tris buffer pH 8 + UV
11 Plasmid + tris buffer pH 9

12 Plasmid + 17 (500 uM) — tris buffer pH 9 + UV
13 Plasmid + tris buffer pH 10

14 Plasmid + 17 (500 uM) — tris buffer pH 10 + UV

ORI A WN -

UV-Vis spectra of compounds 4, 8, 14-17 in DMSO

2,5

15400 pM
17 400 uM
———8400 UM
—— 14300 1M
——4200 pM
——16 400 uM
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