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N-PHENYLIMIDAZOLIUM TRIFLATE AS A
HIGHLY EFFECTIVE PROMOTER FOR THE

INTERRIBONUCLEOTIDE-BOND FORMATION
VIA THE PHOSPHORAMIDITE METHOD

Rie Kawai, Jun-ichiro Sugimoto, Masanori Kataoka,
and Yoshihiro Hayakawa∗

Laboratory of Bioorganic Chemistry, Graduate School
of Human Informatics, Nagoya University, Chikusa,

Nagoya 464-8601, Japan

ABSTRACT

N-Phenylimidazolium triflate has been invented as an extremely effective pro-
moter for the construction of interribonucleotide linkage according to the phos-
phoramidite strategy.

Condensation of a ribonucleoside 3′-phosphoramidite and a 5′-O-free ribonu-
cleoside is a key step in chemical synthesis of oligoribonucleotides via the phos-
phoramidite approach. In this reaction, invention of an effective promoter is one
of important research subjects. Currently, 1H-tetrazole (1) or 5-(ethylthio)-1H-
tetrazole (ETT) (2) is most conventionally employed as the promoter, but these
tetrazole reagents are not quite useful because their reactivity is not sufficiently
high and, accordingly, use of excess amounts of the phosphoramidite and the pro-
moter toward the 5′-O-free ribonucleoside is generally required in order to achieve
smooth and high-yield reaction. This paper discloses as a more efficient promoter N-
phenylimidazolium triflate (PhIMT), which allows the interribonucleotide-linkage
formation at an extremely high speed and in an excellent yield.

∗Corresponding author.
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RESULTS AND DISCUSSION

The condensation of a 2′-O-(tert-butyldimethylsilyl)ribonucleoside 3′-(allyl
N,N-diisopropylphosphoramidite) and a 5′-O-free ribonucleoside promoted by
PhIMT, where the promoter, the phosphoramidite, and the nucleoside are employed
in equimolar amounts in a 0.1 M acetonitrile solution containing molecular sieves
3A was accomplished for 5 min at 25◦C. For example, the 0.2 µmol-scale reaction
of 1 (B1 = AdeAOC) and 2 (B2 = CytAOC) afforded, after oxidation with tert-butyl
hydroperoxide (3), the fully protected dinucleoside phosphate 3 (B1 = AdeAOC;
B2 = CytAOC) in >95% yield (31P-NMR assay). This procedure can be applied
to various kinds of nucleoside derivatives, such as those of B = AdeAOC, CytAOC,
GuaAll,AOC, and Ura, and the corresponding dinucleoside phosphates were obtained
generally in >95% yields. The reactivity of PhIMT is greatly higher than conven-
tionally employed ETT and 1H-tetrazole. The above reaction of 1 (B1 = AdeAOC)
and 2 (B2 = CytAOC) assisted by ETT was not finished for 5 min under the above
conditions to give the phosphite intermediate in only 64% at this stage (31P-NMR
assay). This condensation required 40 min for the completion. Further, 1H-tetrazole
could not complete the reaction even after 60 min.

PhIMT has also served as an efficient promoter for the solid-phase synthesis of
oligoribonucleotides via the allyl-protected phosphoramidite method. For example,
U10 was prepared in 99.6% average coupling yield (estimated by trityl assay). The
results of the solid-phase synthesis of RNA oligomers including hetero-oligomers
will be reported in detail in a separate paper.

REFERENCES

1. Usman, N.; Pon, R. T.; Ogilvie, K. K. Tetrahedron Lett. 1985, 26, 4567–4570.
2. Spoat, B.; Colonna, F.; Mullah, B.; Tsou, D.; Andrus, A.; Hampel, A.; Vinayak, R.

Nucleosides Nucleotides 1995, 14, 255–273.
3. Hayakawa, Y.; Uchiyama, M.; Noyori, R. Tetrahedron Lett. 1986, 27, 4191–4194.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
9
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Order now!

 

Reprints of this article can also be ordered at

http://www.dekker.com/servlet/product/DOI/101081NCN100002488

Request Permission or Order Reprints Instantly! 

Interested in copying and sharing this article? In most cases, U.S. Copyright 
Law requires that you get permission from the article’s rightsholder before 
using copyrighted content. 

All information and materials found in this article, including but not limited 
to text, trademarks, patents, logos, graphics and images (the "Materials"), are 
the copyrighted works and other forms of intellectual property of Marcel 
Dekker, Inc., or its licensors. All rights not expressly granted are reserved. 

Get permission to lawfully reproduce and distribute the Materials or order 
reprints quickly and painlessly. Simply click on the "Request 
Permission/Reprints Here" link below and follow the instructions. Visit the 
U.S. Copyright Office for information on Fair Use limitations of U.S. 
copyright law. Please refer to The Association of American Publishers’ 
(AAP) website for guidelines on Fair Use in the Classroom.

The Materials are for your personal use only and cannot be reformatted, 
reposted, resold or distributed by electronic means or otherwise without 
permission from Marcel Dekker, Inc. Marcel Dekker, Inc. grants you the 
limited right to display the Materials only on your personal computer or 
personal wireless device, and to copy and download single copies of such 
Materials provided that any copyright, trademark or other notice appearing 
on such Materials is also retained by, displayed, copied or downloaded as 
part of the Materials and is not removed or obscured, and provided you do 
not edit, modify, alter or enhance the Materials. Please refer to our Website 
User Agreement for more details. 

 

 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
1
9
 
2
6
 
J
a
n
u
a
r
y
 
2
0
1
1

http://www.copyright.gov/fls/fl102.html
http://www.publishers.org/conference/copyguide.cfm
http://www.dekker.com/misc/useragreement.jsp
http://www.dekker.com/misc/useragreement.jsp
http://s100.copyright.com/AppDispatchServlet?authorPreorderIndicator=N&pdfSource=Dekker&publication=NCN&title=N-PHENYLIMIDAZOLIUM+TRIFLATE+AS+A+HIGHLY+EFFECTIVE+PROMOTER+FOR+THE+INTERRIBONUCLEOTIDE-BOND+FORMATION+VIA+THE+PHOSPHORAMIDITE+METHOD&offerIDValue=18&volumeNum=20&startPage=1047&isn=1525-7770&chapterNum=&publicationDate=03%2F31%2F2001&endPage=1048&contentID=10.1081%2FNCN-100002488&issueNum=4%267&colorPagesNum=0&pdfStampDate=07%2F28%2F2003+10%3A55%3A59&publisherName=dekker&orderBeanReset=true&author=Rie+Kawai%2C+Jun-ichiro+Sugimoto%2C+Masanori+Kataoka%2C+Yoshihiro+Hayakawa&mac=jbcom8cMD8d5WQRFGDVQZw--

