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Thiazides are a class of heterocyclic molecules 
containing nitrogen and sulfur. Thiazide drugs 
belong to diuretic drugs and are commonly used 
to treat hypertension and edema which are 
caused by heart failure, liver failure or renal failure, 
etc. Thiazide diuretics reduce the risk of death, 
stroke, heart disease and heart failure induced 
by hypertension [1]. Thiazide drugs were first 
discovered and developed by Merck in 1950s. The 
first thiazide drug, chlorothiazide, was launched 
in 1958 and sold under the trade name Diuril [2]. 
In most countries, thiazides are the cheapest 
antihypertensive drugs [3]. The mechanism by which 
thiazide drugs lower blood pressure in the long term 
is not fully understood. When administered acutely, 
thiazides lower blood pressure by causing diuresis, 
decreased plasma levels, and decreased cardiac 
output. However, after long-term administration, 
thiazides cause a decrease in blood pressure by 
reducing peripheral resistance (i.e., vasodilation)
[4, 5]. Despite the low toxicity of thiazides, overdose 
or long-term administration may still cause 
dose-dependent pharmacological adverse 
effects, including ion disorders, hyperuricemia, 
hyperglycemia, etc. 

In this post, the sample molecule contained 
a thiazide parent structure which led to poor 
separation by normal phase silica cartridge or 
regular C18 reversed phase cartridge. With the 

The sample used in the experiment was a lead 
compound from a pharmaceutical research and 
development company. The sample was an alkaline 
and polar compound containing thiazide parent 
structure (as shown in Figure 1). However it has 
low solubility in commonly used solvents including 
methanol, water, etc. The purity of the raw sample 
was about 81% as analyzed by HPLC. 

Due to the high polarity meanwhile low solubility in 
normal phase solvents of the sample molecule, normal 
phase separation mode was excluded first. Next, 
reversed phase separation mode by using a C18-
bonded silica cartridge was considered for the sample 
purification. To increase the sample solubility in water, 
small amount of trifluoroacetic acid (TFA) was added 
into water to make the sample molecule forming a salt 
and then dissolved in water. Appropriate amount of the 
sample was loaded with an injector and then injected 
into the flash cartridge. The experimental setup of 
flash chromatography for the sample was listed in 
Table 1.
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research and development by application engineers 
from Santai Technologies, a SepaFlashTM HILIC 
ARG cartridge combined with the preparative flash 
chromatography system SepaBeanTM machine 
were successfully applied for the separation and 
purification of the sample. The target product 
meeting the purity requirement was obtained, 
suggesting an efficient and feasible method for the 
purification of these compounds.
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Figure 1. The chemical structure of the sample molecule.
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Table 1. The experimental setup for flash chromatography.

Figure 3. The schematic diagram of the stationary phase 
bonded to the surface of ARG separation media.

Figure 2. The flash chromatogram of the sample by a regular 
C18 reversed phase cartridge.

Figure 4. The flash chromatogram of the sample by a HILIC 
ARG cartridge.

Figure 5. The HPLC chromatogram of the purified product.

Instrument  SepaBeanTM machine T

Cartridges

12 g SepaFlashTM Bonded 
Series C18 cartridge
(spherical silica, 20 - 45 μm, 
100Å, Order number: SW-
5222-012-SP)

120 g SepaFlashTM HILIC ARG 
cartridge 
(spherical silica, 20 - 45 μm, 
100Å, Order number: SW-
5622-120-SP)

Wavelength 220 nm, 254 nm

Mobile phase Solvent A: water (0.1%TFA)
Solvent B: acetonitrile (0.1%TFA)

Flow rate 15 mL/min 50 mL/min

Sample 
loading 100 mg 500 mg

Gradient

Time (min) Solvent B (%) Time (min) Solvent B (%)

0 10 0 70

10.0 90 35.0 0

Results and Discussion
The flash chromatogram of the sample by the 
regular C18 reversed phase cartridge was shown in 
Figure 2. As shown in Figure 2, the sample has poor 
retention on the regular C18 cartridge and directly 
eluted out from the cartridge with the mobile phase 
due to its high polarity. Therefore the sample was 
not effectively purified from the impurities.

The sample was injected into a HILIC ARG cartridge 
and the corresponding flash chromatogram was 
shown in Figure 4. As shown in Figure 4, the 
sample was well retained on the stationary phase of 
HILIC ARG cartridge in the HILIC separation mode. 
The target product was effectively separated from 
the impurities in the crude sample. The collected 
fractions were lyophilized and further analyzed by 
HPLC. The purity of the purified product was 95.3% 
(as shown in Figure 5) and could be utilized for next 
step research and development.

In conclusion, for strong polar thiazide compounds, 
SepaFlashTM HILIC ARG cartridges combined with 
the flash chromatography system SepaBeanTM 
machine could offer an efficient and feasible 
solution for the purification of these samples.

As is known to all, strong polar stationary phase 
was used in hydrophilic interaction chromatography 
(HILIC). The water ratio in the mobile phase is 
gradually increased during the elution process, 
making it suitable for the separation of samples 
with higher polarity. The SepaFlashTM HILIC ARG 
cartridges from Santai Technologies were pre-
packed with spherical silica bonded with highly polar 
Arginine groups (as shown in Figure 3), which have 
sufficient retention for hydrophilic samples. 
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About SepaFlashTM HILIC ARG flash 
cartridges

There are a series of the SepaFlashTM HILIC ARG 
flash cartridges with different specifications from 
Santai Technologies (as shown in Table 2).

For further information on detailed specifications of 
SepaBeanTM machine, or the ordering information 
on SepaFlashTM series flash cartridges, please visit 
our website: http://www.santaitech.com/index/.
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Table 2. SepaFlashTM HILIC ARG flash cartridges. Packing 
materials: High-efficiency spherical ARG-bonded silica, 20 - 
45 μm, 100 Å.

Item Number Column Size Sample Size Max.Pressure
(psi/bar)

SW-5622-004-SP 5.4 g 5.4 mg – 108 mg 400/27.5

SW-5622-012-SP 20 g 20 mg – 0.40 g 400/27.5

SW-5622-025-SP 33 g 33g – 0.66 g 400/27.5

SW-5622-040-SP 48 g 48 mg – 0.96 g 400/27.5

SW-5622-080-SP 105 g 105 mg – 2.1 g 350/24.0

SW-5622-120-SP 155 g 155 mg – 3.1 g 300/20.7

SW-5622-220-SP 300 g 300 mg – 6.0 g 300/20.7

SW-5622-330-SP 420 g 420 mg – 8.4 g 250/17.2

SW-5622-330-SP 420 g 420 mg – 8.4 g 250/17.2
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