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On the Effect of Tetrahydrofuran (THF) as an Organic Modifier in the Separation of
Codeine and Dihydrocodeine by UHPLC

Hiroyuki NisH1

Abstract

This paper describes separation of dihydrocodeine and codeine, both are used as cough
medicines, by UHPLC with a core-shell particle C18 column. The difference of the two drug
substances is a double bond at C7 and C8 in their structures. In the optimization of the mobile
phase composition, tetrahydrofuran (THF) found to be essence for the separation. Typical
organic modifiers used for the reversed-phase HPLC, ie., methanol and acetonitrile were not
successful for the separation. Further, core-shell type C18 columns showed much higher
performance (1.5 times theoretical plate number) compared with the conventional C18
columns with totally porous type packing materials having the same column size (4.6 mm id.,
15 cm) and the particle size (54 m). Sodium octane sulfonate was also useful as an ion-pairing
reagent, in addition to sodium dodecyl sulfate. Finally the optimized conditions were
successfully used for the purity testing of the drug formulations containing dihydrocodeine or
codeine.
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P23 4 A XY BEH STV B HIF16 (PR1764)% TI&, T74 Y I3EZE () ik
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(HPLC) 7" S THBY, EBRICHRI6OIRMH ZHRAEY Lz 25, B L2550 HIC
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(MeOH), $5WVIEINLDORBEEH VDL DNBIFTEAETHoTe TOHMT, FHHMWRHE L
T, 7haly, 7AVYTAAOAL R (B R, TIFA4 Y, RNRY Y, IZAHE U5 E),
EL R, FRICASHBHLZzaF4 Y, YeFoaFS vic LT, laBeMe LT,
02% SDS% &te V) ¥ Wi (pH3.0) - THFIR# (240 : 70) (THEF226%) 25w S5 Tw
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#1 MAHHPLCICHW SN2 HHEBE oW %

Org. sclvent uv Refractive Boiling Viscosity . . . . .
cutoff | index(25C) | point (C) | (cP, 25°C)
THF 212 1.405 66 0.46 9.1 7.6 4 3 0
Dioxane 215 1.420 101 1.2 9.8 7.8 4 3 0
ACN 190 1.341 82 0.34 11.8 6.5 8 2.5 0
Ethanol 210 1.359 78 1.08 11.2 6.8 4 5 5
MeOH 205 1.326 65 0.54 12.9 6.2 5 7.5 7.5
Water — 1.333 100 0.89 21 6.3 | K PN x
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FEHGHEDAE = F7 v 7oA 2NV =Ty MIHIBTRL, & SHITE WA EEM:RE R BT I
DM B E L2 %2 T o TWw AP, ATk, a7y = VECISH I 4% HWT, #



274 YHOUHPLCH#EZ 1) 5 THF DR 4 373

L LTHWOHNRTWwWEIATFTA, T Faasq v oniiizow CTHF O @I x4
A L7z LY THRTRHAIN TS, ZikEMRBEGEEZ O THlE L72& R0 o/
WL A R T R IVIZ & B )55 DRERFEIZ O W T S HE L7z,

B # &

N
M

21 Hf

BT LVEREDWERD 72D G RV XSG F YV REFBAT NV (A FNIRTRY),
NIFFRVRBFBRIT N (T NRIRY), RIFFIEPBFLETBENL (FTOELITX
V), NIFFVERBEFEBA Y TN (L VTRENNRTNY), RSFFVREFERT TV
(TFNINTGNRY), t,D<—H—WHELTDOT T VL, FAEHEED S RIEEH D 5V IZ T
MEBA L7z, BEMICH WA EERS, MeOH, ACNMUTHFIX, [ U < MGMZED S
HPLCH#ZBEAL, Ml L7z GEoOMRE Liza57 4 v (V) YK KOV e Foas
4y () Vi) L DICFREIIRETH L7720, SHEOBRNCE, FhFEho HAREE o3
AT %EAZ W7z MIETIE, VUBaIFTA 1% THET] VryBasA4 il %
[7V—] BETRY VYEBEYeFeas@f y#l1% [HET), VryBEyeroass vl %
[7V—1 ZBALTHW 2 RLIZaFA ) YBEKMY, YerFuearg o) JEERy
E L ROBENXERT,

INGRY BT S IIViE, #RZFN100 mgZ100 mLO XA A7 5 A22&Y), A% —)VE
AZTHEML, 100 mL& LTHERE Lze UHPLCH DS X VRAHIZ, TNEhD/85 XY
T T Y VIETE, %4 10 mLZ100 mLO A 275 A TIZIEREICE D, KEMZTI00 mLE
L, BHATE L7ze 1 %HHNICOVWTIE, ZhEN10g %2 LD, K50 mLEMAZTL CIRD
BECT, ZoF AR E L.

* HaPO4

© R H OH

HO
HyC—O O &4 H OH

K1 A:aFA4 >y UEEKAY, B: Ve Fuarsg »y Vg RO, C: Lk 2ok



374 (L) AT

22 EE

HPLC¥i & LT, MEEEENT (548 dProminenced it —X (UHPLCAIG) 2 fiH L7,
H ¥ 7IZLC20AB (i /£ L B40 MPa, #9400 kg/cm?), *+—hA ¥ ¥ =27 ¥ —& LTl SIL-
20AC%, #HZ#IZSPD-M20A% i Fefiihi#: (photo diode array detector, PDA), Y A5 A3V
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BEER (LARYA) ROV 7Y 754 L1, 640 ms (WIIREEM) 22580 mslicZH LT
72,

AT L, a7 VDL OE LT, Sunshell C18 (26 um, 4.6 mm id.x100 mm),
Capcell Core C18 (2.7 pm, 4.6 mm id.x100 mm), Kinetex 26 um CI8 (2.6 um, 4.6 mm i
d.x100 mm) M UKinetex 5um C18 (5um, 4.6 mm id.x150 mm) ZfiH L7 Lo
FoH A% LT, Phenomenex Gemini NX5uCl8 (5um, 4.6 mm id.x150 mm) % w7z,
Y— 7 OB RN, MBS SHEL O 5B RsX, Prominencef B ICHE RSN TVWE 7 —4
Y 7 N EHWTEE L2, IEE=% —13UV280 nm® % 3254 nm, # T AE1340C
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WG D—D355 /L o721 b 5T, Rs 33 (V19300) b hrz, /2, #1524
JE3IE, 189 kg/cm®Tdh - 720
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