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Amidite monomers for Next-Gen 4'-ThioRNA Synthesis

• Excellent ability to form stable duplexes with complementary RNA1)

• High nuclease resistance2,3)

• Biological equivalence to natural nucleic acids (2’-OH)
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The structures of nucleic acid therapeutics are often chemically modified at the base, phosphate, and
sugar moieties to achieve enhanced nuclease resistance and improved hybridization property.
4’-Thionucleic acids are nucleic acids (DNA, RNA) chemically modified at the sugar moiety, exhibiting
higher duplex-forming ability and greater nuclease resistance compared to their natural counterparts.1)

Features of 2'-modified-4'-thioDNA and RNA

R = OBz, F Base = A(Bz), G(iBu), C(Bz), U
X = OTBDMS, OMe, OMOE, F

We offer custom synthesis of 2’-Modified-4’-thiophosphoramidite. 
Please feel free to contact us for inquiries regarding substituted compounds or 4'-thioribose 
intermediates.

What We Offer

Our Strengths in 4’-Thiophosphoramidite synthesis

• We have efficient manufacturing technology4) for the 4'-thioribose backbone, enabling 

cost-effective production of intermediates.

• These intermediates can be converted into a variety of amidites. 

4’-Thionucleosides, the building blocks of 4’-thionucleic acids, are modified nucleosides in which the oxygen 
atom at the 4’ position of the sugar is replaced by a sulfur atom.
We offer a wide range of 4’- thio- compounds useful for the synthesis of 4’-thionucleic acids.

Attention: We are unable to provide samples to customers who intend to use them in the US.



(a) ORN 1. 5’-r(UUUUUUUUUUUUUUUUUUUUm)-3’

a m = 2’-O-methyl; s = 4’-thioRNA

average coupling 

efficiency [%]

yield

[OD/μmol]

LC purity

[%]
5’-3’ Sequences aSample

99.6148.992.85’-r(UUUUUUUUUUUUUUUUUUUUm)-3’ORN 1

99.4747.190.45’-r(UsUsUsUUUUUUUUUUUUUUUUUm)-3’ORN 2

98.5150.675.25’-r(CCCUUUUUUUUUUUUUUUUUm)-3’ORN 3

98.6151.576.75’-r(CsCsCsUUUUUUUUUUUUUUUUUm)-3’ORN 4

99.0465.483.35’-r(AAAUUUUUUUUUUUUUUUUUm)-3’ORN 5

98.9458.981.75’-r(AsAsAsUUUUUUUUUUUUUUUUUm)-3’ORN 6

98.0755.969.05’-r(GGGUUUUUUUUUUUUUUUUUm)-3’ORN 7

98.5959.876.35’-r(GsGsGsUUUUUUUUUUUUUUUUUm)-3’ORN 8

Figure 2. HPLC profiles of (a) ORN 1 and (b) ORN 2.

(b) ORN 2. 5’-r(UsUsUsUUUUUUUUUUUUUUUUUm)-3’

Column
Eluent
Flow rate
Temperature
Detection
Injection

: Wakopak® Ultra C18-5 Φ 4.6 mm × 150 mm (W) (Code No. 235-02651)
: A) 0.1 mol/L TEAA aq., B) 0.1 mol/L TEAA aq./Acetonitrile = 50/50
: 1.0 mL/min
: 50 ℃
: UV at 260 nm
: 5 μL

Table 1. Sequences and yield comparison of 20 mer ORNs (1 μmol scale).

X = S, O

Figure 1. Structure of ORNs.

Purity and yield of 20 mer Oligoribonucleotide (ORNs)

HPLC analysis of ORNs

In solid-phase RNA synthesis, it was confirmed that 4'-thioRNA shows 
no decrease in yield or purity compared to natural RNA.
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Solid-phase synthesis of 4’-thioRNA modified oligonucleotides5)

Supporting Information: Synthesis and physical properties of 4'-thioRNA
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The resulting Tm values showed that the thioRNA:RNA and thioRNA:thioRNA
duplexes had higher Tm value than the natural RNA:RNA or RNA:DNA duplexes.

4'-thioRNA formed a thermally stable duplex with the complementary RNA

Figure 3. Sequences of RNA, 4’-thioRNA and DNA

Thermal stabilities of the complementary duplexes

Table 2. Thermodynamic parameters for duplex formation determined from UV melting and DSC measurementsa,b

Properties of 4’-thioRNA : Duplex formation and stability1)



Figure 4. Sequences of modified ONs.

Table 3. Comprehensive investigation of nuclease stability of chemically modified OligoNucleotides (ONs)a

2'-OMe-4'-thioRNA exhibits higher nuclease resistance than 2'-OMe-RNA

As is well known, MeRNA is highly resistant against ribonuclease (RNase) digestion due to methylation of the 2’-
hydroxy groups.

Properties of 4’-thioRNA : Nuclease stability2)
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Supporting Information: Synthesis and physical properties of 4'-thioRNA
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