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Scheme 1. Prepararion of tite compounds
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i. 85% hydrazine hydrate, 55°C, 70%; ii. RR{CO, HOAc, MeOH, 3-5h; iii. (E)-methyl 2-(2-
(bromomethyl)phenyl)-2-(methoxyimino) acetate, Cs,CO3, KI, DMF, 80°C
Synthesis procedure for Nitroaminoguanidine (8)

In a 1000 mL flask, a mixture of the nitroguanidine(7, 0.192 mol), water (250ml) was
heated to 55 °C under stirring, 85% hydrazine hydrate (0.216 mol) was added dropwise to the
mixture, the reaction was allowed to stir 15 minutes at 55°C. At this point, the solid was all
dissolved in the water, then the solution was quickly cooled to about 20°C, the balanced
concentrated hydrochloric acid was added to the solution until PH=5~6. The crude product was
precipitated from the solution. The precipitate was filtrated and washed with water, and the crude
product was recrystallized from hot water to afford the compound 8.

Nitroaminoguanidine (8), white crystal, mp 134 - 136°C, yield 70%. 'H NMR(DMSO-d;)3:
9.33(s,1H), 8.27(s,1H), 7.56(s,1H), 4.69(s,2H).

General synthesis procedure for Intermediate (9-01~9-04, 9-07~9-23)

Method A: In a 250 mL flask, nitroaminoguanidine (8) (2.0 g,17 mmol) and glacial acetic
acid (0.2 mL) were dissolved in menthol (100 mL), the mixture was heated at 50 °C, aldehyde (20
mmol) was added dropwise to the mixture, and the reaction was refluxed for 4 h. After completion,
the solvent was removed under reduced pressure, and the resulting crude material was
recrystallized using ethanol and petroleum ether (v/v, 3:1).

General synthesis procedure for Intermediate (9-05, 9-06)

Method B: In a 250 mL flask, nitroaminoguanidine (8) (2.0 g,17 mmol) and concentrated
hydrochloric acid (0.2 mL) were dissolved in menthol (100 mL), the mixture was heated at 50 °C,
ketone(20 mmol) was added dropwise to the mixture, and the mixture was refluxed for 6 h. After
completion, the solvent was removed under reduced pressure, and the resulting crude material was
recrystallized using methanol.

2-Butylidene-N-nitrohydrazinecarboximidamide(9-01): yellow solid, mp 100 - 102°C, yield
80%. 'H NMR (300 MHz, DMSO-d) 3 0.91 (t, 3H), 1.48 - 1.55 (m, 2H), 2.23 - 2.27 (m, 2H),
7.53 (t, 1H), 8.02 (brs, 1H), 8.64 (brs, 1H), 11.46 (brs, 1H).

2-(2-Methylpentylidene)-N-nitrohydrazinecarboximidamide(9-02): yellowish solid, mp 102 -
104°C, yield 82%. '"H NMR (300 MHz, DMSO-d;) & 0.88 (t, J = 6.90, 3H), 1.04 (d, /= 6.81, 3H),
1.24 - 1.48 (m, 4H), 2.38 - 2.51 (m, 1H), 7.43 (d, J = 5.97, 1H), 7.97 (brs, 1H), 8.65 (brs, 1H),
11.43 (s, 1H).

2-(2-Ethylbutylidene)-N-nitrohydrazinecarboximidamide(9-03): white solid, mp 134 - 136°C,
yield 75%. '"H NMR (300 MHz, DMSO-dg) & 0.91 (t, 6H), 1.45 - 1.60 (m, 4H), 2.10 - 2.17 (m,
1H), 7.02 (brs, 1H), 7.55 (d, 1H), 8.76 (brs, 1H), 10.98 (brs, 1H).

2-Heptylidene-N-nitrohydrazinecarboximidamide(9-04): yellow solid, mp 93 - 95°C, yield
70%. "H NMR (300 MHz, DMSO-d) 8 0.91(t, J = 1.62, 3H), 1.25 - 1.38 (m, 6H), 1.50 - 1.59 (m,
2H), 2.29 - 2.36 (m, 2H), 6.98 (brs, 1H), 7.70 (t, J = 5.46, 1H), 8.67 (brs, 1H), 10.81 (brs, 1H).

N-Nitro-2-(propan-2-ylidene)hydrazinecarboximidamide(9-05): white solid, mp 164 - 166°C,
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yield 80%. '"H NMR (300 MHz, DMSO-dy) & 1.92 (s, 3H), 1.99 (s, 3H), 7.99 (brs, 1H), 8.64 (brs,
1H), 10.76 (s, 1H).

N-Nitro-2-(pentan-3-ylidene)hydrazinecarboximidamide(9-06): white solid, mp 134 - 136°C,
yield 75%. 'H NMR (300 MHz, DMSO-d¢) 0.91(t,6H) ,1.45-1.60(m,4H), 2.10 -2.17 (m,1H),
7.02(brs,1H), 7.55(d,1H), 8.76 (brs,1H), 10.98(brs,1H)

2-(Furan-2-ylmethylene)-N-nitrohydrazinecarboximidamide(9-07): yellowish solid, mp 222 -
224°C, yield 87%. 'H NMR (300 MHz, DMSO-d) 8 6.67 - 7.88 (m, 3H), 8.08 (s, 1H), 8.18 (brs,
1H), 8.80 (brs, 1H), 11.83 (s, 1H).

2-Benzylidene-N-nitrohydrazinecarboximidamide(9-08): white solid, mp 195 - 197°C, yield
86%. "H NMR (300 MHz, DMSO-dg) 8 7.42 - 7.91 (m, 5H), 8.17 (s, 1H), 8.55 (brs, 1H), 8.84 (brs,
1H), 11.82 (s, 1H).

2-(4-Cyanobenzylidene)-N-nitrohydrazinecarboximidamide(9-09): yellowish solid, mp 244 -
246°C, yield 85%. 'H NMR (300 MHz, DMSO-d) 8 7.89 - 8.12 (m, 4H), 8.19 (s, 1H), 8.78 (brs,
1H), 8.93 (brs, 1H), 12.00 (s, 1H).

2-(4-Chlorobenzylidene)-N-nitrohydrazinecarboximidamide(9-10): white solid, mp 186 -
188°C, yield 92%. 'H NMR (300 MHz, DMSO-d;) & 7.48 - 7.95 (m, 4H), 8.15 (s, 1H), 8.64 (brs,
1H, 8.87 (brs, 1H), 11.87 (s, 1H).

2-(2-Chlorobenzylidene)-N-nitrohydrazinecarboximidamide(9-11): white solid, mp 207 -
209°C, yield 90%. 'H NMR (300 MHz, DMSO-d) 8 7.38 - 8.42 (m, 4H), 8.57 (s, 1H), 8.69 (brs,
1H), 8.91 (brs, 1H), 11.97 (s, 1H).

2-(2,4-Dichlorobenzylidene)-N-nitrohydrazinecarboximidamide(9-12): yellowish solid, mp
228 - 230°C, yield 92%. 'H NMR (300 MHz, DMSO-d) 6 7.48 - 8.46 (m, 4H), 8.51 (s, 1H), 8.76
(brs, 1H), 8.94 (brs, 1H), 12.00 (s, 1H).

N-Nitro-2-(4-nitrobenzylidene)hydrazinecarboximidamide(9-13): yellow solid, mp 264 -
266C, yield 95%. 'H NMR (300 MHz, DMSO-d;) & 8.15 - 8.29 (m, 5H), 8.82 (brs, 1H), 8.95 (brs,
1H), 12.05 (s, 1H).

N-Nitro-2-(3-nitrobenzylidene)hydrazinecarboximidamide(9-14): yellow solid, mp 256 -
258°C, yield 91%. '"H NMR (300 MHz, DMSO-d) 8 7.69 - 8.32 (m, 4H), 8.76 (s, 1H), 8.89 (brs,
2H), 11.98 (s, 1H).

2-(4-(tert-Butyl)benzylidene)-N-nitrohydrazinecarboximidamide(9-15): white solid, mp 193 -
195°C, yield 89%. '"H NMR (300 MHz, DMSO-d;) & 1.30 (s, 9H), 7.46 (d, J = 8.43, 2H), 7.79 (d, J
= 8.46, 2H), 8.14 (s, 1H), 8.50 (brs, 1H), 8.83 (brs, 1H), 11.80 (s, 1H).

2-(4-Methylbenzylidene)-N-nitrohydrazinecarboximidamide(9-16): white solid, mp 201 -
203°C, yield 84%. 'H NMR (300 MHz, DMSO-dc) & 2.34 (s, 3H), 7.24 - 7.78 (m, 4H), 8.13 (s,
1H), 8.50 (brs, 1H), 8.80 (brs, 1H), 11.77 (s, 1H).

2-(4-Methoxybenzylidene)-N-nitrohydrazinecarboximidamide(9-17): white solid, mp 202 -
204°C, yield 92%. '"H NMR (300 MHz, DMSO-dc) & 3.81 (s, 3H), 6.97 - 7.85 (m, 4H), 8.11 (s,
1H), 8.47 (brs, 1H), 8.78 (brs, 1H), 11.73 (s, 1H).

2-(3-Methoxybenzylidene)-N-nitrohydrazinecarboximidamide(9-18): white solid, mp 212 -
214°C, yield 90%. '"H NMR (300 MHz, DMSO-dc) & 3.80 (s, 3H), 6.98 - 7.52 (m, 4H), 8.13 (s,
1H), 8.67 (brs, 1H), 8.84 (brs, 1H), 11.83 (s, 1H).

2-(2-Methoxybenzylidene)-N-nitrohydrazinecarboximidamide(9-19): white solid, mp 191 -
193°C, yield 88%. 'H NMR (300 MHz, DMSO-dc) & 3.85 (s, 3H), 6.98 - 8.20 (m, 4H), 8.52 (s,
1H), 8.52 (brs, 1H), 8.82 (brs, 1H), 11.77 (s, 1H).
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2-(Benzo[d][1,3]dioxol-5-ylmethylene)-N-nitrohydrazinecarboximidamide(9-20): yellowish
solid, mp 220 - 222°C, yield 88%. '"H NMR (300 MHz, DMSO-d;) & 6.09 (s, 2H), 6.95 - 7.75 (m,
3H), 8.07 (s, 1H), 8.56 (brs, 1H), 8.80 (brs, 1H), 11.72 (s,1H).

N-Nitro-2-(3-phenoxybenzylidene)hydrazinecarboximidamide(9-21): white solid, mp 211 -
213°C, yield 90%. 'H NMR (300 MHz, DMSO-dg) 8 7.00 - 7.74 (m, 9H), 8.16 (s, 1H), 8.65 (brs,
1H), 8.84 (brs, 1H), 11.85 (s, 1H).

2-(3-Hydroxybenzylidene)-N-nitrohydrazinecarboximidamide(9-22): white solid, mp 210 -
212°C, yield 90%. 'H NMR (300 MHz, DMSO-d) 8 6.84 - 7.29 (m, 4H), 8.08 (s, 1H), 8.48 (brs,
1H, 8.81 (brs, 1H), 9.60 (s, 1H), 11.77 (s, 1H).

2-(2-Hydroxybenzylidene)-N-nitrohydrazinecarboximidamide(9-23): yellow solid, mp >
300°C, yield 89%. 'H NMR (300 MHz, DMSO-dg) 8 6.82 — 8.04 (m, 4H),8.47 (s, 1H), 8.78 (brs,
2H), 10.02(s, 1H), 11.87 (s, 1H).

s4



The NMR and HRMS spectrum of the title compounds (6-01~6-23):
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1H NMR of yxy-15

Gurrenk: Data Paraneters
w yuensiaoyang-H
BP0 4
PTG '

F2 - Acquisation Poranetens
Date_ 20110707

ne 13,5
T 83558 ® nTAUn e
5 EE & FEECLI PROBRD. 5 mn PAGED £
[ H e 03
™ om
sLvem oo
s 12
o o
B s695.204 Hz
Fioees 0.081480 1
o 5.4657525 sec
s 2
o 53,400 usec
o 5.0
3 0.0
of 2.00000000 sec
WEEST  0.00000000 o
WORK 001500000 sec
e CHANEL 1 e
et 0
ot 10,70 wsec
L1 o0 o
o1 300.1316000 iz
2 - Frocessing paraneters
st Seres
H 300.1298958 iz
o El
= o
Iy 0.10 e
@ o
kS 200
10 WA plot paraneters
L o 22 0 cn
\ o 12,00 cn
e 10,600 ppm
£t 001,30 iz
= < sl lgl lglgls = AR P 0.5 pon
3 S| |8 8l5|8 2 2|8 F2 -160.05 Hz
E S 3l 18] [B3[8 5 5|3 PRNCH 0.47727 pen/en
& < - - al<|< < | HZGM. 143.24385 Hz/cn
T T T T T T T T T T T
oo s 8 7 6 5 4 3 2 1 0
Jiachangqing=13C
13C R of YNL2 H000; Value
' b/ sgzes
W/
7 g
2 Tide Jinchangaine
3800 jis
5 Commant 130 G of
ki
4 Orign MR Draer
Sy nche
3000 Messtechnik
S tener rost
5 it
1 Spectroaster dpac00
2600 |5 uther
3 Sotwet  maSo
10 Temparatars 267.2
11 Pse zeacn
2000 | Seqeence
12 Taperinant 1D
13 eaber of 270
Seens
Wleeuiver 8182
' 1500 g
H 15 Relawation 15000
ey
] 16 Fulze ¥idth 12,0000
H AT Aequisition 1. 4451
3 1000 Tias
; | 10 hequisition 2D1-12-07T19
u
i 19 Modification 2014-12-07TT19
Tate 17154
20 Syastronstor 75,47
500 Fraquancy
oo815. 7
-3800.5
" "
na 2%
=m0
Site
eSSpectra Es538
i
0 mo 2o i@ 1w | 150 | 1% | 1o | 90 s 0 6 50 40 30 2 10 0 E 40
1 gm)
44711722 NL:
100 471E6
90 YN-12#191 RT:2.73
80 AV: 1 T:FTMS +p
3 ESIFul ms
g 70 50.00-2000.00]
2 60
2
2 s0
®
2 40
s
g 3o 449.11423
20
10
o 1 .
44711782 NL:
100 5.96E5
90 C1g Hig CINg Os +H:
80 C1g H20 Cl1 Ng Os
pa Chrg 1
70
60
50
40
449.11487
30
20
10 45011823
o T T T \[ T T T
435 440 445 450 455 460 465
miz

S15



6-12

Cl Cl

‘ MW 480.0716

Gurrent Dsta Paraneters
1H NMR of yxy-76 NAME  yuanxiaoyong-H
e 51
prOCND s

F2 - Acquisition Parameters
Date. B

Tine 16.34
g gog F g5 3 5 2 s TN 4px300
5 & 5383 g & A g 5 g PROBHD 5 mm PABBO BE-
PLLPACG 2530
et
SCLVENT owsa
s 19
os 0
s a2, 606 He
FI0RES 0.137213 tz
A 36438018 sec
" E
on 55,500 user
o 6.00 usec
T o
o1 2.00000000 sec
WREST  D.00000000 ser
HORK /01500000 sec

-0.50 18
sFo1 00.1348008 Mz

F2 - Processing paraneters
s1 327t

&l
5 300.1300005 Mz
HOH o
5B ]
s -0.40 Hz
8 0.2
Pc 1.00

00
) o 20.00 cn

PP 10.500 pon
I 3001.30 Hr
o o sl |ollzlalalsl o o< > ~0.500 o
4 & &l 5||E|R| 2|8 2 =[S F2 15006 Hz
g 3 g |5[3|589 g 52 PR 0.47727 pon/en
2 - 1 B | i - oo Hach 143 24385 Hz/en
T T T T T T T T T T
ppn 9 8 7 6 5 4 3 2 1 0
banging—L 3 Feoeo

C N af M0

Faooo
}aso
|s000
2500
2000
L1500
1000

| Faoo
I A LUl Yo L )i
b-s00
Y 210 wo 190 180 130 To60 0 40 0 2 10 0 20 n
481.07840 NL:
10 5.83E6
o YN-20#213 RT:3.06
5 AV:1T:FTMS +p ESI
3 Full ms [50.00-2000.00]
g 7
3
< o 48307535
H
2 5
P
2 4
=
; 3
2
| J_ 484.07852
[y
78707885 NL:
10 451E5
9 Ci1gH1g Cl2 Ng O5 +H:
8 CigH19Cl2Ng O5
pa Chrg 1
7 48307590
6
5
&
3
2 48407925
1
|
470 475 480 485 490 495 500
miz

S16



6-13

MW 457.1346

IH NMR of yxy-21

Curvent Osta Faranetens
NAKE  yuanxiaoyong-H
L]

BP
PROCND h

F2 - Acquisition Paraneters
Dste_ 110722
Tine 15,25
TSTAN px300
PROSHD 5 m PABBO BB
PULPROG 230

m s
SOLVENT oHso

I 7

08 )

Swt 95,204 iz
FIomes 0.081480 Hz
m 54557528 smc
A

of 53,400 usec
o

i

o1 £0000D00 ser
MCREST .00000000 sec
MOWRK 0.01500000 sec

CHANGEL £

Nt H
Pt 10.70 usec
PLE -0.50 4B

S0 0.4343008 Nz

F2 - processing paranetens
s 32788

E 0. 1289957 Nz
Wow ]
s o
I 010z
] o
9 200

10 N plot, parameters
o 2.00

o 12,00 cn
Fip 10 000 ppn
i 001,30 bz
r ~0.500 ppn
150,06 bz
PR o.47727 ppnvcn
aon 113 24385 hzfen
Paremster  Valus
1 Data File D/ MR
[ B
T3 fad
2 Title

3 Comment 130 WUR of
ws

4 Origin  voRR,

S Ownar rast
8 Site

T Spectrams
¥

8 Author
9 Selvant  DMSD
10 Tenperature 297.2

f § B3 RARY RERR
FE T T R A
pon s 8 7 5 1 3 2 1
jiachangging-13C 5 7.
¥ 5 =38REEesE
136 W of NS I Getesnies
[ s
-
-
|
A1
B0 20 1% o 150 10 90 80 70 € 50 40 %0 2 10 0 20 -0
1 (o)
458.14163 NL:
10 278E6
9 YN-5#143 RT:2.04
5 AV:1 T-FTMS +p
o ESIFull ms
% 7 [50.00-2000.00]
T 6
2 5
®
2 4
=
2 3
2 45914493
1
458.14187 NL:
10 7.79E5
o CigHigN7 O7 +H;
8 CigHaoN7 07
pa Chrg 1
K
[l
5
4
3
45914523
2
1
T T e T T
454 456 458 460 462 464

S17

17 Aequisition 14451

18 Requi sition 2014-12-07T1
Date sz

18 Hodi fi catio 2014-12-07T1
nbats  §3858

20 Spectrcaste T5.47

21 Speetral 228757
via

2 Lovest 3088
Fraquny

23 acle 1
24 Acquired 32788
Size

25 Spectral  BSSH
s



6-14

oon

NH MW 457.1346

LH NMR 0f yxy-26 s
i EEECIE I
:

o
BaS2 805 HZ
0.137213 Hz

w 3.5438615 sec
b 124

M 55,600 user
E

TE

21 2.00000000 sec
NCREST 0.000D0000 seC
THRK 0.015D0000 ser

HANNEL £1

10.70 usec

-0.50 0B
300. 1318008 Mz

=2 - Processing paraneters
s1

i 00.1300013 Wiz
on El
ssa o
s 0.10 2
5 o
o 100
10 MR 1ot paranecers
L o cn
700
10,000 ppn
001,30 e
- o o| |af(ofo]|a) || o|n m| =) m|= 0000 ppm
3 2 RN EEIEE I slg ols 0.0
H E = R S E 88 818 - 0,454 ppuvcn
H Z it o i i 3 als 2= 7o 13512273 hofen
T T T T T T T T T 1
ppm El a 7 3 5 3 2 1
T
vy
. | He 1800 s
1l Pats
19 odiFication 20
Bate
n0 20 100 170 150 130 . 110 @ 80 70 &0 50 40 30 XN 10 O 20 40
£1 {ppml
458.14148 NL:
100 4.33E6
90 YN-23#152-177
80 RT:2.18-254 AV:
® 26 T: FTMS +p ESI
g 70 Full ms
% 50.00-2000.00]
& 50
2 w0
3
2 30
20 459.14463
10
0 75814167 NL:
100 7.79E5
90 C19H1g N7 O7 +H:
80 Ci9Ha0N7 O7
pa Chrg 1
70
60
50
40
30
459.14523
20
10
O e e e ey
454 456 458 460 462 464 466
miz

S18



6-15

\ MW 468.2121

1H NMR of yxy-77

aurrent
e
e

&
sroci0

Data parnecers
suaniianyong-H
£

1

F2 - scauisition paraneters
Date_ 01362

Tine o2
. U B3yRRAAEEIASERRASEY ¥ 7 wih B0 EIEEl @ -
& I i ddd s H E-ER L L oo 3
W \ ’ \\V o e
saver £
e =
o5 o
s sz onn
Fibres 0137213 v
i Pivces
o Ed
o 55,000 usec
® 0 1
I3 00k
o 2 conoonin sec
WGEST 000000000 s
i sttt
cme
o 10.70 usee
o
For ano.sanenn
2 - Processing paraneters
o o7
E 2001300005
o o
= o
I e
w o2
" 0
' 1 1 1ot paraneters
o 2o
L 22
o Propys
& o) CIRNEIRE K1 =)= () P <0500 pon
H H EEREE H Bl s w2 iz 7
H 3 =I18183(8 b 5 5 T o paen
H K ilel</<I K il = o 12008 efem
r T T T T T T T T T
oom 3 a 7 5 s 1 3 2 0
BE Cilt
130 NMR of YN34 12000 parancter  Value
1 Title FNCIE
Llogo| ? Coment 13 Wk or
e
s origin UXWR
Bruker
Analytische
10000 Mes: ‘n nik
G
§tmer root
9000 |5 sie
6 Spectromet. dpxi00
8000 |7 sotvent  busO
8 Temperatur 298.2
7000 |9 Pulse 2gde30
Seauence
10 Experinent 10
6000 | 11 Nunber of 596
12 Receiver 9216
; Gain
5000 | 13 Relaxation 1.5000
Dolay
1 puls 120000
4000 it
15 Acguisitio 1. 4451
n Tine
| Acquisitio 2014-12-261
| 3000 |3 B el
17 Nodificati 2014-12-267
, on Date 07:48:20
2000 | 18 Spectroner 75,47
R Frouency
\ Joop | 93l
Froauency
0 21 Nucleus 130
22 heauired 32768
-1000 al 6536
240 220 200 180 160 140 120 100 80 60 40 20 0 -40
£1 (ppm)
469.21930 NL:
100 6.65E7
90 YN-34#257 RT:
80 3.68 AV: 1 T:FTMS
® +pESIFulms
§ 70 [50.00-2000.00]
2 60
3
< 50
o
2 40
5
2 30
20
10
o |
100 46921939 NL:
7.52E5
90 C23H2g Ng Os +H:
80 C23 H2g Ng O
pa Chrg 1
70
60
50
40
30
20
10
O S L S e e B A
455 460 465 470 475 480 485 490 495 500
miz

S19



! MW 426.1652

Currert: Data Paransters
1H NMR of 4 W uansianyong
e g
) i

F2 - Acquisition Parameters
Date. 20110603

ae 155
TR sp300
H 8 HEEISRRRNABSRNANNNEEcE g EESER RERR c&mggeg H PROBHD 5 nm PABEO B5-
53 Renn b i =
semse
SOLVENT DMSO
oS s
o5 v
s o5, 204 He
Fioees 0.031480 e
o 54857506 sec
% 6
on 53,400 usec
o 5.00 usec
T omi.2
ot 2 00000000 sec
NCREST 000000000 sec
WO 0.01500000 sec
L 11
10.70 usec
oLt ‘50
sro1 300.1318008 Wiz

F2 - Processing pareneters
1 32768

L

sF 200.1300008 HHz
WON

55 0

L8 .10 Hz
] o

FC 2.00

10 WA plot paraneters
X 22.00

J of 12.00 cn
Fip 10.000 ppn
F 300130 k2
~ ° ol </l o A o rae ~0.500 pm
£ S 5||S|18|3 = l8 8 re ~180.06
3 E] IS 5 3|8 3 e b.47727 ponvca
& - m| |al|m| o |~ m|m ™| HZCM. 143.24383 Hz/cn
T T T S
ppm g 8 7 3 5 4 3 2 1 0
Jiachangging-13C 2300
13C N& of YNIL -
2 Fa200
1 1
f-2100
boooo |2
1000 (3
1800 4
1700
e
1600 |5 Owner soot
& Site
Fis00 |2
1400
SE
F1200
1100
F1000
800
" -
f-700
B ' 800
Fsoo
it it ' Fa00
: 300
|
200
100
4
1l . o
F-100
F-200
230 210 190 170 150 130 110 90 80 70 6 S50 40 30 20 10 0 -20 -0
£1 (ppm)
4 42747221 NL
0 931E6
9 YN-11#202 RT:
5 289 AV: 1 T:FTMS
3 +p ESIFullms
g7 60.00-2000.00]
E s
3
2 5
®
2 a
8
& 3
2 428.17560
1
T2TAT24% AL
10 7.77E5
9 Ca0Haz2 Ng Os +H:
8 C20H2aNg O5
pa Chrg 1
7
6
5
4
3
428.17580
2
1
.
e T e e A s
420 425 430 435 440 445

S20



\ MW 442.1601

1H NMR of yxy-22

HERERREZAIZREEEYIE
BRRUSIRARAARAARORY

e

gyges
ZBERS

]

s
ame

T.a572
2.0083
0.9964
1.0135
3.0348
1.9529

Integral

]

n Bl
150 MR of YNIG

| om0
30000~ _
3.0543

Current Data Paraneters
NAME  yuanxiaoyong-H
EXEND 1
PROCNO 1

F2 - Acauisition Paraneters
Date_ 2010722

e 15.3

ThSTAUM

PAOBHD 5 mn PABBD BA-

PULPACG 2330
65536

SaLVeNT ousa

NS 7

05 0

S 5385.204 Hz

FIDRES 0.081480 Hz

1 5.4657526 sec

A6 124

oM 83.400 usec

o 5.00 ugec

TE 2.2 K

1 2.00000000 5eC

MGREST 0.000D0000 sec

MONRK 0.01500000 seC

HAMEL 11
N "

Py 10.70 usec
PLU “0.50 o8
5F01 001318008 Mz
F2 - Processing paraneters
51 2768

& 2001300005 Mz
WO BN

538 0

L8 0.0 2
&8 ]

Po 2.00

10 WA plot paraneters
o 22.00

-150.06 H
0.47727 ppn/cm
143, 24383 Hz/cm

130
£l ippad

443.16708

Relative Abundance
@
8

2 44417038

110 a0 &0 10

& B a0 0 20 10 0 -m

NL:
1.6267

YN-16#171 RT:
245 AV:1T:FTMS
+pESIFullms
50.00-2000.00]

34316736

44417071

L
7.75E5
C20Hz2 Ne Og +H:
C30 Has No Os

pa Chrg 1

L
T T T

T T T T T
440 446 448
miz

TT T T T T T T
436 438 442 444

T
450

S21

-an




O

\ MW 442.1601

NMR of yxy-1

__—u
=

| i

<

2072
o052

I
T T T T T T T T T T
ppm q 8 7 3 2 1 0
jiachengging-13C -
13C N& of YNIT o
7000
6500
6000
5500
5000
4500
4000
3500
3000
2500
: 2000
| '
1500
h
n
2 il ) 1000
\ ‘ ‘ N
- J . m
-500
0 20 ;0 180 170 0 1 1 9 8 70 60 0 40 N 20 10 0 20 -0
£1 (ppu)
443.16684 L
100 3.78E7
%0 YNA7#178 RT:
80 255 AV: 1 T:FTMS
@ +p ESIFulms
g 70 [50.00-2000.00]
E 60
2 50
°
2 40
S a0
3
2 44447001
10
4316736 AL
100: 77565
90 C20Ha22 N O +H:
80 CagHasNo Os
pa Chrg 1
70
60
50
40
30 44417071
20
10
0F e ey e
435 440 445 450 455 460
miz

S22

Current Data Paraneters
NANE xtaoyangH
£

PROCND 1
F2 - Acquisition Paranet:
Date_ 20110615

Tine 1414
INSTRUM dox
PROBHD 5 i PABED BE-
PLLPAOG 2y30
™ 55536
SaLvenT Dusa
NS 8
oS o
S 5335204
FIORES 0.081480
I 5.4657506
G 124
oW 63.400
e 5.00
TE
01 2.00000000
MCREST 0.00000000
WOARK 0.01500000
CHAEL 11

"
10.70
“o.50
20.1318008

F2 - Processing parsneter
51 27

sec

user
5
Mz

ra

&l
E 0. 1300008 Mz
ou BN
s o
) 0.10 b
8 o
rC 2.00

1D WA plot paraneters
ox 22.00

o 5.00 tn
F1p 10.000 ppn
F1 300430 He
> ~0.500 ppm
r2 -150.06 He
prCH 0.47727 ppnven
HzoH 143, 24385 Hz/cn
Paramater Value
1 Date File  D:/ WIRERPES
Hame BeEOE/
) £id
2 Title jiachangaing
13
3 Comment 130 MR of
YHIT
4 Origin i,
Braker
Analytizche
Hosstachaik
Gabll
5 Oumer roct
6 Site

T Spectromets

& Author

@ Selvent

10 Temper ature

11 Pulse
Sequence

12 Experinent

13 Number of

14 Receiver

i

15 Relaxation
Belay

16 Pulse ¥idth

17 Requisition

18 Requizition

19 Modi Ficatio
n Date

20 Spectromete
¥ Fraquency

21 Speetral

22 Lowest
Frequency

23 Wuclaus

24 Required

25 Spectral
Size

dpx300

us0
2012
2gdedD

1
3

a098
1.5000

12,0000
1.4451

2014-12-0TT1
21:00
2014-12-07T1
71308
7547
20675.7
~3008.6

13¢
32768

8953



6-19

MW 442.1601

1H NMR af yxy-70

Surrent Data Paraneters
WHE yuanxieoyang-H
5

B
oo 1

=2 - Acquisition Paraneters
Jate_ 20130514

©
b 0

o 992,806 Hz
“I0Es 0.137219 Hz
a 3.6498515 sec
] 256

W 55.600 user
3* 5.00 user
T

21 00000000 sec
tREST 000000000 sec
TR 001500000 sec

HANNEL. 1

et H
21 10.70 user

ALy 050 i

srou 300.4318008 MHz

=2 - Procesaing paraneters

31 32768

00.1300060 Mz
En

o
D.10 Kz
]

1.00

J\‘L 00 cn
\J .00 cm
10.500 pom
316136 He
- 2 o ol (a(x |2 w0 ARA -0.500 pon
£ S 2 |25 25|88 2 B33 -16D.07 Hz
g & E{RES R 5 8[a(8 apucH 9.50000 pon/cn
H o <l <lwl<l<l<l= < wileiles e 15008500 Ha/cm
T T T T T T T T T T
pon L 7 6 5 4 3 H 1 0

Jiachangqing-13
13 R of M52

—an

et

210

230 110 150 130 110 90 80 70 60 50 40 30 20 10 O -20 =40
1 (ppm)
44316718 NL:
100 6.34E7
%0 YN-32#181 RT:
. 258 AV: 1T:FTMS
3 +p ESIFulms
g 50.00-2000.00]
2 60
F
£ 50
2 a2
S 30
]
© 444.17050
20 .1
10
74316736 NL:
100 7.75E5
90 C20Ha N Og +H:
80- C20H23 N6 O
pa Chrg 1
70
60
50
40
0 44447071
20
10
OFeprrreprrrepreeey R B L T L e B et
435 440 445 450 455 460

miz

S23



6-20

it )NLH O>
.
,O,N\H NON g

! MW 456.1393

1H NMR

of yxy-19

g B 3 [EELL ] g
Ul ‘

P T S T

ppm El a 7 5 4 3 2 1 0
Jiachengqing-13C u
13C e 5 -]

| ‘
0 20 20 1@ 1B 10 10 00 B0 10 60 50 40 30 20 10 0 20 40
£1 (opm)
457.14612 NL:

100 22267

% YN-18#171 RT:

80 245 AV:1T:FTMS
g +pESIFulms
g 70 [50.00-2000.00]
2 60
3
2 50
°
2 40
]
2 3

20

10

457.14662 NL:

100 7.74E5

90 C20H20 Ng O7 +H:

80- Czlz:l;‘iy:\lsch

pa Chrg

70

60

50

40

30 458.14998

20-

10

T T T T \‘ T T T T T
445 450 455 460 465 470 475 480

S24

Current Data Parameters

yuanx1aayong-H
EXEND s
PROCNO 1

F2 - Acquisition Parameters
Date_ 0110722

15.28
INSTAUM 4px300
PADBHD 5 rn PABBO B8-
PULPAOG 2330

™ 6536
SOLVENT o

" El

05 o

S 95204 Hz
FIDRES 0.091480 Hz
a 4657526 sec
6 15¢

on B3.400 usec
e 5.00 usec
T 2

ot 2.00000000 sec
WOREST 0.00000000 5eC

300.134B008 Mz

F2 - Processing paraneters
51 32758

5 300.1300005 Mz
WO BN

538 0

It} D.10 Hz

o 0

PC 2.00

10 WA plot paraneters

o 22.00 en

o 15.00 cn

FIP 10.000 ppn

Ft 3004.30 Hz
[ -0.500 ppn
F2 150,06 Hz
PRHCH 0.47727 ppn/cn
HIoN 143.24385 Hz/cn



6-21

1H NMR of yxy-16

Surrent Data Paraneters
) ‘yuenxisoyong-H
B 5
“Rochn B

=2 - dcquisition Poraneters
Jate_ 20110711
13.21

INSTAM

g g = 388EE § 4pa300
H § 8 FL ShomD 5 an AgsD o6
H F R B 50
\W/ I e
SoLver e
- 7
5 o
S 5985.204 2
ZIoves 5091480 2
w 5.4g57528 sec
P o
b 53,400 sec
% %0
T 50
b 0000000 s
lcnEst 000000000 365
R 0.01s000m0 0
- cmeL 1 -
W
10.70 usse
u “0:50 3
For  aoo.usiees
=2 - racessing parneters
s
¥ 200.1300005 iz
o o
S o
s o0t
= o
% 200
x 22,00 cn
1 o s 16.00 cn
10.600 0
2001 30 1
- = (@ (= feufrs | cu) 2 =] ol o ~0.500 ppn
3 5 HEEERE 5 HE 1508 1
H E 22822 2 =12 0.47727 pou/en
H 3 B e = Al 12105 ben
T T T T T T T T T T T
oan E 5 7 [ E B 3 2 H 0
b EcE =
13C MR of TG -
T 6000
5500
5000
4300
4000
3500
3000
2500
2000
: - 1500
' il 1000
‘ an
-s00
o T e e T T P T T TR T PR TR T e e i
0 230 20 180 170 180 130 110 9 80 70 60 50 40 30 20 10 ©
-
505.18222 NL:
100 391E6
90 YN-6#236 RT:3.38
80 AV:1T:FTMS +p
Y ESIFul ms
g0 50.00-2000.00]
E 60
3
2 50
£ 40
K]
e 30
20
10
505.18301 NL:
100 7.35E5
90 C25H24 Ng Op +H:
80- C25 Ha5 N6 O
pa Chrg 1
70
60
50
40
30 506.18636
20
10
O e e —————— e
495 500 505 510 515 520
miz

S25



O N 'N OH
H

| MW 428.1444

Sureent Dot Parameters
IH NMR of yxy-39 WE yuarasoyong-H
E 13
ROCND '
=2 - hcquisition parancters
Jate 20130415
Tine 5.45
75 H 3 st e
H it g 2 H SAOBHD 5 tn PABED BB~
id i T SULphos 2%
© s
soLveNt oS0
15 2
15 o
B a0g2 605 bz
“Ioges 0.137218 bz
@ 3 543815 ser
b 155
b 55,500 usec
S
I3
2 2.00000000 sec
VCREST 000000000 sec
‘o 0 01500000 sec

CHANNEL 1 =

"
10.70 usec
-0.50 0B
sFot 300. 1318008 Mz
- Pracessing paraneters

200.1300005 Mz
EM

o
0.10 z
o

1.00

g_
[

11.000 ppm
3301.43 bz
= o o o fiofa|) o) 0 ~| o -0.500 ppn
H i 2| S[8[|=|8|8 N 3| -150.06 Hz
g < I 3|5(8(5(8|18 3 8|5 0.52273 ppn/cn
g - al B o P O < ailai AzeH 456, BEG44 Hz/en
T T T T T T
ppm 10 B 3 4 2 [

dushi jie=13

5 ¢ UITRESVEE 4000
13C NR of V21 % GISSEREET
T] T et
[-3500
[-3000
2500
12000
f1s00
1000
3 o
h
| '
’I H , | eoo
’ o &
230 210 1%0 170 150 130 110 90 8 70 60 50 40 30 20 10 O -20 —40
f1 (ppm)
429.15149 NL:
10 1.07E7
o YN-21#113 RT:
8 161 AV: 1 T: FTMS
@ +p ESIFul ms
g 7 [50.00-2000.00]
3
€ 6l
3
< 5
B
2 4
K
g 3
2 43015457
‘ I
7295171 NL:
10 7.84E5
o Ci19 Ha0 N O +H
8 Cig H21 N6 O6
pa Chrg 1
K
6
5
4
3
430.15506
2
1
|
420 425 430 435 440 445
miz

S26



6-23

O
| MW 428.1444

1H NMR of

yxy-156

Gurvert. Tata Paranctans
i

i

Suasavjon-1
3

o
PACND f

F2 - scquisition paraneters
Date_ 31208
2.2

3 sanes T s i )
| EEFL EEEEEN H PR 5 mn PATED 03~
ek =
om0
swven o0
T
o
" 565,201 12
FIvves 0.09i480 12
h inorozs sec
o 522
o0 09,400 e
o 5,00 us
T 252
ot ogomno sec
WREST o.3000mn0 sec
R oo sen
HANEL 11
10.70 uses
L E
SO 0 same N
2 - mosessing paraneters
f
H 0..300008 Wz
o o
558 o
In 0.10 42
5 o
e 100
10 14 ot prancters
I o 2200 en
] w0
e 10,500 g
ot 315130 b
s | o AREEARES o A [ ~0.500 gan
E B M E{E I 2 BlE ] 150,07 b
8B K 25 [FEEE H K woNc 0.50000 pocn
RN N Slel RIRISE < il iaon 150,000 b
T T T T T T T T T T
pon 9 8 7 6 4 3 2 1 ]
Siechanpsing-13C B
R e T
AT s000 |
=
3 Comemt 1309 ot
B
Sompn ¥
Brusar
it
froitsed
p
[—
a0
ol H 18 Rediticntio
- \ = Baca
20 Spactranata. 7
© Troauaner
| i
o |
2o 20 10 wo 1@ 10 110 9 80 ™ & % 40 30 W 10 0 2 o
T o
x10% [+€81 Seon (11 490 ) Froget 200 VAA
e =150
425
.
ars.
as.
azs.
s
a5
275 M
25.
255,
2
175
1s.
1.5
1
os.
0s.
e was7
o ' . ! .
T % 0 B 2 40 40 4 40 M0 0 W0 4 Mm@ 50 EQ
Courk vi. Masito-Charge (m/z)
«10% [+€51 Scan (11,450 me) Frage120.0% YNE 4
s B115%
2
4
18
36
34
12
2 0
26. Btiate
24
22
2
18
18
14 sazm0r
12
1
08
06
[
02
0.
100 [T

Court vs. Masz o Charge )

S27



(E)-methyl 2-(2-(bromomethyl)phenyl)-2-(methoxyimino)acetate
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'H NMR date of (E)-methyl 2-(2-(bromomethyl)phenyl)-2-(methoxyimino)acetate in References 19:
'H NMR (600 MHz, CDCl;): 3.86 (3H,s, -COOMe), 4.04 (3H, s, N-OCH3), 4.31 (2H, s, -CH2-), 7.13 (1H,dd,
J1 =7.8 Hz, J,= 1.2 Hz, 3-ArH), 7.35-7.40 (2H, m, Ar-H),7.46 (1H, dd, J,= 7.8 Hz, J,= 0.6 Hz, 6-ArH).
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