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ABSTRACT:
3-monochloropropane-1,2-diol esters (3-MCPDE) and systematically study the stability characteristics of 3-MCPDE

Objective To establish a method for preparing high-purity chiral monomers of

enantiomers in organic solvents. Methods Using preparative high performance liquid chromatography with a
ChiralCore Amy-Z chiral column (10 mmx250 mm, 5 um) as the separation column and ethanol as the mobile phase for
isocratic elution, the preparative separation of 3-MCPDE enantiomers was achieved. The stability of 3-MCPDE
enantiomers stored for 42 d in 5 kinds of solvents (isopropanol, methanol, acetonitrile, n-hexane and ethanol) under
different temperatures (4 °C and 25 °C) and light conditions was evaluated using ultra performance convergence
chromatography-tandem mass spectrometry (UPC?-MS/MS). Degradation rates and enantiomer fraction values were
calculated from degradation kinetic curves to analyze the influence patterns of temperature and light. Results
Successfully prepared chiral monomer 3-MCPDE with a purity of 95% or higher. Stability studies showed that
3-MCPDE underwent significant degradation in all solvents, with degradation rates in the order:
ethanol>n-hexane>isopropanol>acetonitrile>methanol. The degradation process exhibited a typical biphasic pattern,
consisting of a rapid degradation phase within 0-24 h followed by a slower attenuation phase. Temperature was a key
environmental factor affecting the degradation rate, with generally higher degradation at 25 °C than at 4 °C. Light
exposure showed a more pronounced promoting effect in polar solvents like methanol and ethanol. Under all
experimental conditions, the degradation behaviors of the 2 enantiomers were highly consistent, with the enantiomer
fraction value consistently remaining at 0.50, indicating no stereoselective phenomenon was observed. Conclusion
This study reveals the non-stereoselective degradation pattern of 3-MCPDE enantiomers in different solvents,
establishes an efficient method for the preparation of chiral monomers, and recommends storing the standards in

methanol at 4 °C in the dark. These findings provide methodological support for enantiomer-level safety assessment and

FH1TE

are of great significance for in-depth elucidation of the toxicological mechanisms of 3-MCPDE chiral monomers.

KEY WORDS: 3-monochloropropane-1,2-diol esters; solvent stability; monomer preparation
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3-MCPDE., [l #1451 BR AT ik 5.0~15.0 pg/kg, [EAF1EALER
W 5 2 A T BOK AN e A S5 >0, e i
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AT TR E 1k 5 A, U ST R TR i Al T 125,

ARA v Al E BRLAAS, R GEHRTEAN R P 0 AR 28 v X e A g 7
BV R AR, Ay J 0] W AR S 2 BRATE 5 S £ i
LA MBS VAl P L) i 5 H A S 4

1 #MR5RE%

1.1 MRS

SNEE HEE. ZIEREg, 36 E PR CHRBHE A
")), IECAE. WER(EAIE, TE FEgRTRL T AR BR
NED);, CEE(EIEG, PR S AR AR B A R
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ST RP-(REEE 0.01 mg, 1 EIFEZ FIHTRHFA AL A B
22 w); SCI-VS i i 4k 17 e (3¢ 11 383K R R BHE 23 ),
Waters ACQUITY UPC? # #5454 Af (231 (Ultra performance
convergence chromatography, UPC*){Y (3£ E water 23 #]).
Xevo TQ-XS = H PUKAT BTG (32 [E Waters 22 H]); Agilent
1260 TPl 48 VR AH (U (35 B Agilent 24 F]); ChiralCore
Amy-Z FHERIEFE(10 mm*250 mm, 5 pum)[Z45E AR Gr
HAFRZAH]]; CHIRALPAK IA (4.6 mmx250 mm, 5 pm)ff,
TERERFEBE ) TP (R A FRAF ]
L3 WA
1.3.1  AFBeRAs 2 MAem

4 3-MCPDE A5 i I H EEEC % 100.0 mg/kg W&
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W, ST 5 FPE AN R AR P T B A MLV 7 A T Ak
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MR (R B . S8 B k(i . FREDE 2R
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AL T A A ROC R ARSI IRARYE . REA ALY
ARG (4 °CHI 25 °C), BN T 43 ko BRI
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W, mg/kg.
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FERARI BERE ) 30 °C; AN 215 nm; HEFERDR 500 pL.
TEM GGG, W H w4 43 (H I 18] 53 51 4
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o, 3% - B BC SR 3% ¥5 (ultra performance convergence
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TERE, UERERL 2 uL, B R 95% CO, 5 5% 0.1% (V:7)
FPR 2 A FR ST, LA 1.5 mL/min FRsdEf 72580 e 10 min,
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ChiralCore Amy-Z Fiill#4E(10 mm>250 mm, 5 pm)iil &
FER 43 Bl a8 (R AL, 1% A B B RA AR R, (it
A3 F IR I AR AR B A AR . R A SE AT
AR E A, R 1 2 AT A T T A
BERBUS XA Sy A 25 R SR L e VR A AR -
B AR TLARH, LA =S [ 67 B 22 3-MCPDE X efA
T3 (A R R /N 2E S, 5 1 MR R A R PE R, 3
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1.0, 1.5, 2.0, 2.5 mL/min FEIFTHGE, 2085500
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Table 1 Wavelength filtering
WK LS L1 WeTa fR L2 W
/nm /mAU /(mAU - s) /mAU
200 17.08768 305.37674 3.18339

L2 T AR
/(mAU * s)
73.61107

205 6.92878 196.69501 3.66714 115.84091

210 5.10687 81.84309 3.94599 81.21134

215 24.31378 395.23029 17.75091 389.72882

220 20.46268 328.62872 14.97515 329.62930

LG AT
|

T T T T T T
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X
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i A
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1 L L L L L 1 _ 1

L L L L L L L L 1

1 2 3 4 5 6 7 8

0 11 12 13 14 15 16 17 18 19

B4 Bis} 6] /min

10 11 12 13 14 15 16 17 18 19

£ 84 B[] /min
A, i 1.0 mL/min; B. i 1.5 mL/min; C. 3 2.0 mL/min; D. ¥ii# 2.5 mL/min,
&3 I O N b R R |

Fig.1 Chromatograms of different flow rates
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Fig.2 Chromatogram and nuclear magnetic resonance spectrum of chiral 3-MCPDE monomer preparation
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Fig.3 Changes in chiral enantiomer content of 3-MCPDE under different treatment conditions for 42 days in methanol solvent
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Fig.4 Changes in chiral enantiomer content of 3-MCPDE under different treatment conditions for 42 days in ethanol solvent
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1 65.3%, (-)-3-MCPDE 43|} 65.1%Fl1 64.9%., %Al =,
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IREEFEAE AT B . (+)-3-MCPDE 5 (-)-3-MCPDE Ky [4f#
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ST WA P BB 0.50, 16 B R H B ST AR e B R
fifeo REERAF G — AR TR FAR R b 05 Yoy x4
SRR A P TS
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YK 56.7%~613%5 56.9%~61.2%, Bk T BT
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VWP V) T (R 1 5 A TR PR B VIR R,
TF R 75 79 B R PRI 9 AT B PO, s s sR At

500 = 4 °C-Jt.-(+)-3-MCPDE
ol 4 °C-J¢18-(-)-3-MCPDE
= 4 4 °C-it)-(+)-3-MCPDE
§ 400 v 4°C-J‘E7“f}'(7)'3'MCPDE
I¥ 350
41
A 300
@
S 250
)
200 T ]
* *
150 L . . . : : :
0 714 21 28 35 42
SENEEAEFI AR B0

5 FhEHLEER T 3-MCPDE X A 1 FEARAT M BT, 2
Wb AR R A, K 57.0%~71.2%; IEC4ERZ, M
64.8%~69.8%; ZJES5FHNEET, 2518 56.7%~61.3%
55 64.5%~65.4%; HFEEFIRAE, MR 49.3%~53.7%;
JITAE Vi R A 2R 1 2 B0 A B S 4 SR B ARG 1, 25 °C TR Y R A
BRI WL 4 °C & 10.0%~15.0%, HrFiF ks 2 B7ES
T T REfIU B . SRR i AT VA R R S TR
TR IS 2, SRR AR R o 2, Bk

500 = 25 °C- YR -(+)-3-MCPDE
250 25 °C-)tfE-(-)-3-MCPDE

) 4 25 °C-j#%-(+)-3-MCPDE

%10 400 v 25 °C-3#3¥-(-)-3-MCPDE

B 350

4

[sa)

A 300

)

s 250

“ 200} L N
150 1 Il 1 Il 1 1 1

0 7 14 21 28 35 42
SN REA R A R ud

K5 SENEEEER T AE 42 d ARAIRSEAF) 3-MCPDE T+ X WA 5 2 1k

Fig.5 Changes in chiral enantiomer content of 3-MCPDE under different treatment conditions for 42 days in isopropyl alcohol solvent
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Fig.6 Changes in chiral enantiomer content of 3-MCPDE under different treatment conditions for 42 days in acetonitrile solvent
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Fig.7 Changes in chiral enantiomer content of 3-MCPDE under different treatment conditions for 42 days in n-hexane solvent
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