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Research on separation method of highly polar compound
DMC and impurities in it by HILIC
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Abstract;:  HILIC method was established to separate and analyze highly polar compound
methacryloyloxyethyl trimethyl ammonium chloride (DMC) and its impurities. Using two differ-
ent chromatographic columns: HP-Cyano column and X-Bridge HILIC column, highly polar com~
pound DMC and its impurities were all well separated by gradient elution using acetonitrile and
water as mobile phase. With the two different chromatographic columns, four impurities in DMC
were separated, such as dimethylaminoethyl methacrylate (DM) ,methacrylic acid (MAA), cho-
line chloride (CC) and Hydroquinone monomethyl ether (MQ). This method has higher practical
value, which can be used effectively in separated highly polar compounds.
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1
1.1
Waters , Waters 2487 Dual A Absorbance Detector, Wa-
ters Binary HPLC Pump,Waters Breeze .
Sepax Sepax HP-Cyano(4. 6 mm X250 mm,5 pm) ;
Waters X-Bridge HILIC(4. 6 mm X150 mm,3.5 pm)
Agilent 1100 LC-MSD . Waters ACQUITY UPLC
(BEH HILIC) (2.1 mmX50 mm,1.7 pm) ,
( ) ) N N
) 0.45 pm , . MQ.MAA . .DM
CcC .DMC (80% ; ).
1.2
1.2.1 Sepax HP-Cyano(4. 6 mm X250 mm,5 pm) [9]
R A (0. 01 mol/L , pH 3), B ,
1 mL/min, , 20.0 pL, 224 nm,
1
1 Sepax HP-Cyano
Tab.1 Gradient condition with Sepax HP-Cyano column
/min /(mL « min") A/% B/%
0 1 80 20 6
3 1 80 20 6
20 1 20 80 6
25 1 20 80 6
35 1 80 20 6
1.2.2 X-Bridge HILIC(4. 6 mm X 150 mm, 3.5 pm) A (
300 mL 0.12 mL ), B (0. 005 mol/L , 300 mL
0.12 mL ) 0.8 mL/min, R 20.0 pL, 224 nm,
2
2 X-Bridge
Tab. 2 Gradient condition with X-Bridge column
/min /(mL * min™) A% B/ %
0 0.8 95 5 6
5 0.8 60 40 6
7 0.8 95 5 6
1.2.3 ACQUITY UPLC(BEH HILIC) (2.1 mm X 50 mm,
1.7 pm) , A . B 10 mmol/L s

0.4 mL/min, s 5.0 uL, 224 nm, 3
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3 ACQUITY UPLC(BEH HILIC)
Tab. 3 Gradient condition with ACQUITY UPLC(BEH HILIC) column

/min /(mL + min!) A/ % B/ %
0 0.4 95 S 0
5 0.4 60 40 6
7 0.4 95 5 1
1.3
DMC 1 mL 100 mLL s A
MQ , ) A 1 mg/mL
2
, Sepax HP-Cyano(4. 6 mm X250 mm,5 pm)
HILIC . )
DMC , 224 nm ,
MDC s 5 ( 2).
, 4 :2. 72 min
(DM)  ;3.39 min DMC ;5. 31 min
(MAA) ;7.95 min (MQ)
DMC MQ
2.0 4 ::.:'l [ z:r:
154 M MAA B
- z
= 1.0 - DM| | v ﬂ‘
0.5 - = | 2|
! \ =
0.0 44— #—-M_ _,,"g_lsﬂ_ —
— T T T T T T 1
2 4 6 8§ 10 12 14 16 18
t/min
:column  Sepax HP-Cyano(4. 6 mm X250 mm,5 pm) ,detection wavelength 224 nm;
flow rate 1.0 mL/min,column temperature r. t.
2 80%DMC Sepax HP-Cyano ( 224 nm)
Fig. 2 Chromatogram of the 80 % DMC sample solution with UV detection
Sepax HP-Cyano HILIC ., 80%DMC , DMC ,
3 : (DM) |
(MAA) (MQ).7.49 min
X-Bridge.

X-Bridge HILIC Waters ,
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pH ,
. X-Bridge HILIC )
) ) (MS) RPLC-MS
, HILIC-MS , RPLC-MS
) RPLC
X-Bridge HILIC(4. 6 mm X150 mm,3.5 pm) 224 nm
MDC , 5 ( 3).
s 4
1. 36 min (DM) ;2.51 min DMC ;4. 09 min
(CC)  ;8.17 min (MQ)

DMC

: column

: column
flow rate
3 80%DMC
Fig. 3
, Waters
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HILIC-HRMS , 4
2.61
DM
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=
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CC g
[ 3213.63 4.50
0.0 1.0 2.0 3.0 6.5 45 5.5 6.5
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min

0.4 mL/min, column temperature r. t.

ACQUITY UPLC

(

Sepax HP-Cyano(4. 6 mm> 150 mm,3. 5 pm),detection wavelength 224 nm;

224 nm)

Chromatogram of the 80 % DMC sample solution with UV detection

ACQUITY UPLC

’

ACQUITY UPLC(BEH HILIC,2. 1 mmX50 mm,1.7 pm),detection wavelength 224 nm;

224 nm)

Fig. 4 Chromatogram of the 80 % DMC sample solution with UV detection
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(DM) 157.1103, [DM-+H]*" 158.118 1,
DM;2. 61 min 6 ,  [DMC-Cl]* 172.133 8,
DMC;3. 22 min 3. 63 min 7 , [ccCl]t
104.107 5, CC;4.50 min 8 , [MQ+H]™
125. 060 3, MQ.
100 CHs 158.1174
= HO " N~CH,
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Fig.5 Mass spectrum of 1. 16 min
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Fig. 6 Mass spectrum of 2. 61 min
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Fig. 7 Mass spectrum of 3. 22 min and 3. 63 min
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Fig. 8 Mass spectrum of 4. 50 min
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