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gt chlorodifluorobenzoic acids &4 2|2t high-resolution sampling
= DH'— LCS3 8UHS A8gon  2D-LC g
Acetonitrile 3! sodium sulfate=

II'I

D HEY| 2D AE|

S |

Merck Hlot%A}(Darmstgdt, =) DAD & 10mm B4 2}0|E 1E2|X| 4 HDR.DAD 22M
ol A UM SLICE Formic acid, o
phosphoric acid, sodium phosphate ==
dibasic, ammonium phosphate 1XH Agilent ZORBAX Eclipse Plus C18 RRHD,
monobasic Sigma-AldrichAt 2.1 x 100mm, 1.8pm(p/n 959758-902)
(Steinheim, S)0f| A LUZHSLICEH 2K+ Agilent ZORBAX Eclipse Plus PAH,
X#4LE= 0.22um membrane 2.1 x 100mm, 1.8um(p/n 959764-918)
point-of-use cartridgeE DHEZ
Zot Milli-Q Integral AlAE 804 A £ +0.1% phosphoric acid
(Millipak, EMD Millipore, Billerica, 2048 Acetonitrile
MA, USA)0ll M @& LICH = o
5-chloro-2,4-difluorobenzoic acid, e . =

Gradient 0= - 30%B

3-chloro-2,4-difluorobenzoic acid,
2-chloro-4,5-difluorobenzoic acid
EZ==F 8l A FZE9 insulin2

102 - 30%B
122 - 80%B
142 - 80%B

Sigma-AldrichAt(Steinheim, =¥) 155 — 30%B

A PLURGLICE. -

A2 0 A = + 0.1% phosphoric acid
0B Acetonitrile

chlorodifluorobenzoic acids &2

p ° Y 0.5mL/£
E 1t acetonitrile2 50/50 2 Aof :

SE Tmg/mLE ZEH[}RELICE h=5 Gradient 05 — 20%B

H| 20| l:fE N 7HX| Bet2 o =8tES 4§ - 25:&3

O[2{gt HMS ArED H’iHIS{ﬂ*LIEf. 5 - 25%B
2D Gradient ZX| A2 5.00&

1mg/mL2| insuling pH 2.559] 2D ALO|2 A2t 6.002

25mM sodium phosphate buffer0i|Af =x| A7t 152

B &LIC deamidationS Z'Est7|

High-resolution samplin
2[5 insulin 8H2 pH 9Z ZHIU T £ il

AL20|| A 1242 S0t EJ_+°|-|A|_|q AlZH 7|8k 6.54& 7.83%
MEE Azt IES 9%
High-resolution sampling HE = 9 10
CtE 28 2= H &K
1AHY 30°C
2Kk 30°C
HE|MEY
Ty TpL 5uL
LIS MIH methanol/& 50/500{ A 10%
D Cto|RE ofzf|o] AE7|
ozt 210nm/4nm, Reference 395nm/10nm
Data rate 40Hz
2D 7-| |
DAD(10mm A HDR-DAD
& 210nm/4nm, Reference 395nm/10nm
Data rate 40Hz




(="l ojojo| £ 246l insulin 2ME 218t High-resolution sampling 2D-LC/MS B3

oj2t0|E o mt2tolg 3

HH CiE Z2E 2= =& 24|

1K Agilent Poroshell 120 EC-C18 1XHA 40°C
2.1 x 150mm, 2.7um(p/n 693775-902) 2%}l 40°C

2XHA Agilent ZORBAX Bonus RP HE|MZ
2.1 x 50mm, 1.8pm(p/n 857768-901) e -
QD?AE 60mM Na.S0, + 40mM NH,H.PO,, pH 2.21 LIS MH 50/50 methanol/20| A 10X
274 4z ¥ 'D CHO|RE ofzi|o] AE7|
80 B Acetonitrile/& 80/20 o 195nm/4nm, 7|2 395nm/100nm
7E 0.3mL/= Data rate 40Hz
Gradient 0= 28, D o] 2. of2fo] H7|
29; ] 90°/:B i1 gy 195nm/4nm, 7| & 395nm/100nm
302 - 90%B Data rate 40Hz
31% - 29%B MS THpo|Ef
DEZ 2c ool
0 A = +0.1% formic acid JA2n 200°C
gl B Acetonitrile/= 80/20 + 0.1% formic acid JtA B 13L/8
] 0.4mL/= Nebulizer 35 psig
Gradient 0= -6.25% B Sheath 7tA 2% 375°C
0.12 -23%B
265 - 35%B Sheath 7tA R 12L/8
275 -90% B VCap 2,500V
gg-gr - 202/5/3 . E He 300V
2D Gradient SX| A|Zt 3:0I0_—E— — Frallgmentor 175V
2D AOIZ AlZt 5.002 Skimmer it
A A o Oct 1 RF Vpp 750V
— = EEEN 100 ~ 3,200m/z
:;?:Jiizomnon S 2 spectra/s
AlZk 7|t 15.64%
MEY Azt 4%
HE £ 10
MS Meh i AN E
A|ZF A2 A|ZE A2
AlZHE ) Mgt e 2% A ZE (&) Tgh wE QfX|
1 0 MS 13 42.02 MS
2 16.02 o772 14 46.02 H7|E
3 17.02 MS 15 47.02 MS
4 21.02 H7|Z 16 51.02 H7|E
5 22.02 MS 17 52.02 MS
6 26.02 H7|Z 18 56.02 H7|g
7 27.02 MS 19 57.02 MS
8 31.02 H7|E 20 61.02 H7|g
9 32.02 MS 21 62.02 MS
10 36.02 H7|E 22 66.02 H7|E
11 37.02 MS 23 67.02 MS
12 41.02 H7|2
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General settings | Advanced settings
2D-LC Mode Solvents Flow settings
% [AL: 100.0 % water v.03 | T s
% [BL: 100.0 % Acetonitie v.03 | [Cuse idle flow mlimin

() Comprehensive m 3D Gradient stop time|  5.00] min | A | 80

- 2D cycle time
() Heart-Cutting é ! bl i
(@) HiRes sampling Aﬂ.

2D Gradient Sampling table Operating values

Time [min] + %%B Time [min] Mode Sampling Cuts | Loop filing

time [s ] i
% D0 S [s] [%] Solvent consumption

400 2500 | * 6.54 Time based 7.00 9 58

A B
5.00 25.00 o o
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ICH K| %l HA|El 21 threshold
hol [2p o] B ol R 848 YISt
-r| Sl M| Z7HX| chlorodifluorobenzoic
aCIdS°| |:|-OF0|- §6‘I-E_
ZHIHSLICH 220 EHEl M| 7HX]
chlorodifluorobenzoic aC|ds°| ”EH
st = setE 32 100%, shgt
2= 0.05%, 0.10%, 0.15% !
st = 3(3-chloro-2,4-
difluorobenzoic acid) % stet=
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acid)?| I3 2 O & 70{|A 2ol
4 Ql= 2K Chemstation?| 2D-LC
FOIE ALEdl 2 E LI|30j|A 2D |32

7:
L Ef

Data Anaiysa | 20-LC Viewer

*D Chromatogram

—— DAD1 A, _Sigs710.4 Ref=360,100 (Chiorodiflusrobenzoic 7017.02.03 16.1

.I
wrm
H LS M BEE T
%EM?%Q;
1,2, 30 Chst
2039 o

HojFL|Ch 2

3 AS i x+0|:||

xf(RSD)SE} °*771|

SR

==)
SEIh O We sree
2 7ﬂ|‘

3.2,59,12. ZE ek etA(Log)<

Helol| ZeE|H '-f

220l = OjELICt

2 | Repot = & N @ | @) [ S Z | DSignal DaD1A, Sg=210,4Ret=360,100 (Cho... ¥| DSignals 0aD2 4, Sg=210,4Ref=360,100 (Cb... |

A 7HX|

oH Ll 7H1a7=2
ZHEACH= 2 a2 ’SR*E Us
71.6 ~ 108.5%= AHAE OP-
o IYEN EcEY 5 Xf0|7¥
Sch= "MollM £ o o]0] R3¢
Z3tL|Ct ICH XIE Q3A(R2)0M
HA|El 21 thresholdZ£(0.05%)0f|
mat Xt el O30 25 82|==

YBLICE &
5 DS A2t
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oletE 29| S&HE I|30)| Cigt RSD =220 thdH high-resolution
20| Z|C 7.95%2 “EHX"OE sampling 2D-LCE A3l 2t
=Ch= M2 B ELIC st 2 2= HEM 2= 22 X HES=
otetE 32 H|wsh M|:H’“‘E‘_| J HlE 20| 7tsdith= B8 EdF=
0.03%, 0.07%, 0.14%0l M AEE AYLCt.
Full D Signal
8 28008 D1F .C 1.0.05.0.05-100.0) Cut 2 DCut  Sampiing D Run start
start fmin]  time [s] )
7 Swynak DAD1 A, Sig=210,4 Ref = 360,100 (Chlorodifluorobenzow 2017-02-03 16-18-2...
1] 554l 700 Tee 39
2 ] 7200 Tme | 5.19
I3 700 Tme | 19.19
|4 700 Tme | FERT
| 700 Twe | B2
g 700 Tme | 6119
7 700, Tme | 55.19
7] W Tme | w18
] 70 Tme | w1

*D Chromatogram(s)

Time

121 7. Chemstation2| 2D-LCH| EAIE|E 3

[min]

=4 21t

H 2. Agilent 1290 Infinity || DAD2} 1T0mm A 2}0|E FIEZ|X| MS2 HEI|2 A2 6

HHOZ 371X CHE S0l Cish AlMst B 1|3
g Hlg

3-Chloro-2,4-
difluorobenzoic acid

(=)

s RSD(%)

2 %= BEAGUCE Yo AlME 23 'DI2E

oiof gl At 315 HX} 3HEHE 30| EH?J
Abgf| Al AbSt BES A= 1178 1

5-Chloro-2,4-
difluorobenzoic acid
(=eE 2)

M RSD(%) S/N F HIE(%)

Area Height Width  Symmetry
647 0. m Q. 122 1.007
Wﬂ.ﬁl‘ 63, D"l Q. l?! 0.933
| “essassz seswsl om0 o080
ai9.7m3 zuess] oz 09w
205.996 19.220 0.169 0.914
33.182 3.069 0.130 0.948

18332 168 031 0963

3-Chioro-2 4-difluorobenzoic acid

=) Compourd: 2
B 4617 a8 029 0119 0.7%
Jl 4645 1138 0126 0,109 2027
5-Chloro-2,4-diflucrobenzoic acid

3tg=E 2(5-chloro-2,4-difluorobenzoic acid) % 3(3-chloro-2,4-difluorobenzoic acid)2| I|=2
chlorodifluorobenzoic acidsOil CHet high-resolution sampling@ 2D-LC

ool
stetE
by

Fat

29|

ELICh

HEE(%)

=82 1(0.05:0.05:100%) 10,685.64 0.26 339 7.95 3.2 0.03 71.6
=2¢E 2(0.10:0.10:100%) 10,616.72 0.39 747 3.22 59 0.07 82.3
=¢= 3(0.15:0.15:100%) 10,548.79 0.13 14.67 2.71 122 0.14 108.5




HUE S Y E MK JHMEH7| 26l BEMMELICEH MassHunter2 2D CDS ChemStation OlIC| M2 2D-

Agilent 1290 Infinity Il HDR-DAD Chromatogram Creator= Agilent LC FO{0ll A MS5H= 24t HI =Bt
=2 EMY| ERHME D HEVIE OpenLAB CDS ChemStation 0f|C|A 2 %O 2 MassHunterdl| EA|E/LICE.
AMEYSLICE O] E2M2 27tK] 3! MassHunter2| X O|O|E{E MS XAH HERZ LHE0| E8EZ
Clo|RE ofgjjo] AE7|Q MSE FEE ZetetL|Ch AT EQ00f|A 2D DUV IZOLE IS T2 gAO|A
Z0|7} CHE WA 20| E FIEZ|X|2} S20IEDHZ MMst=0 = SE HA| gtolgt &~ Ql= 2K ™ MassHunter
Zgtoll Mt yv HYIE s&I&LIC 2D MS CI[O|E{E HIRICE HETEH off EAIE &~ JASLICH O 8B= HA|
0|1Z B8l &2 52| 2= 30] A I20LEDMS St M YL CE 2D-MSE, 12! 8C= MassHunter
CHot M3 UV HRIE X146HR| gt Ol2{$t I ZOIE-M 2 OpenLAB Ol Al MA| 2D-UV XS E B EL|CT
T 82 =2 £+ AYSLICL HA
S/NH| 2% LOQE x135tH =& = H 3. Agilent 1290 Infinity Il HDR-DAD 242 27| £2M22D ZE7|2 A3 6 ¢
1 ~ 30| CHal 2t2F 20.7, 24.1, 34.0 AaHSt 37X CHE =T 20f| CHol| AlAe W I|3 S 8 ArH E& MXt ot = 300 ciet 3t =
2ILIC}. otpt=E 29| S Tt 29| I HIER %2 EABILICEL YT AMS /o) 'D TS ALSsH AL 8tS A 1172
A HMEIR D RSD 242 1.58% DEMALICH
olatelL Mot =
|2he Ll:lc-)(ii)' O;i‘r-_-Er-l'-_ 96‘40 3-Chloro-2,4- 5-Chloro-2,4-
~108.5%2| He| 2 Fzstof o< difluorobenzoic acid  difluorobenzoic acid
KEELICE (SFet= 3) (g 2)
kS RSD(%) ®X RSD(%) S/N &
ototo| = &4l insulin &M =82 50072.70 1.19 2330 1.58  20.7 0.05 108.5
SEE0| gRE AStH o= A E (0.05:0.05:100%)
SO AN ABE OHET| QI8 =HE2 49020.63 0.85 42.02 1.44 241 0.09 99.9
7|2 Z=Z0{|M Bovine insulin (0.10:0.10:100%)
2 Of0ro|E 2R &LICE HiRes =323 48698.74 1.34 60.37 1.47  34.0 0.12 96.4
MI2l oD-LC/MSE A28 A|BE (0.15:0.15:100%)
x10°
20l A 12345678910
2.0
1.8
1.6
214
512
21.0
208
20.6
30.4
To0.2
0
-0.2
-0.4
-0.6
13.213.413.613.814.014.214.414.614.815.015.215.415.615.816.016.216.416.616.817.017.217.417.617.818.018.218.418.618.819.019.2
<10° Acquisition time(min)
1.2 B 12z 5 alaals 4 sleslp 3 7fsslp 2 shwfin 1 mfzpiz F sjaps 10 isjieiz 9 i7msfis 8 sfolz1 7 2ifzps 6 23
2 1.0
Sos
Q
20.6
o
20.4
[}
©0.2
0 — | T — | — — | - T — | — -
x103
20| €
215
S10
(]
20.5
2 0
£0.5
1.0
T 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63 65 67 69
Acquisition time(min)
12 8. Agilent MassHunterOfl EA|El OtOF0| = 23f insulin 242 ?I%t 4=, A) 'D-UV 4= U HiRes MEZ0M 7142 HE. B) TH| 2D-MS M=,

C) ®A| 2D-UV A1,



10712] HE 2t2tof| CHsi MassHunter
£ 2D Chromatogram CreatorE
A3 EA QI I20tE QM-S
SHLH MM ELICE o]2{%t 5 0|2
3Z0LEIH(TIC)S I8 9HE 2=
10712] HEO|| CHaH “&o[A| EL|Ct.
2D 22| 3 N3 1& St MS Tt
WHE Metslf ol 7| 20]| CHet 2ol
K™= RASLICE o|2ot Halo=
DES20| ZE 2S5 HO0| MS
O|2AA0M MAHEIAELICH O 99
ZE TICO| M et eIt £l 2 HEEH

6
“10° 15 642010 HE 1~1

A AZH 1200 EHAZE BAS A,
FYO0| MSZ HFELICEL HE 2 ~
o

|
109] CeFst U0l M 2.0629 ER
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