
SPECIALTY CHEMICALS AND ENGINEERED MATERIALS

2-Cyanoethyl-N,N-diisopropylchloro-
phosphoramidate
Product number: 399  |  Alternative name: ChloroPhos Reagent  |  CAS number: 89992-70-1 

C9H18ClN2OP  |  Molecular weight: 236.68

2-Cyano-N,N-diisopropylchlorophosphoramidite1 is an air- and  

moisture-sensitive liquid (b.p. 103° – 105°C [217° – 221°F]/0.8 mm) that  

must be handled in an inert atmosphere and stored under refrigeration  

to prevent thermal degradation over time. It is a phosphitylation  

reagent used in the phosphorylation of oligionucleotides.
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	 B	=	protected bases of Gua and Thy 
(MeO)2Tr	=	bis(4-methoxyphenyl)phenylmethyl

SYNTHESIS OF RIBONUCLEOSIDE PHOSPHORAMIDITES 2
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B	=	�protected bases of uracil,  
adenine, and guanine

R	=	H, CH2O(CH2)5Br
R’	=	CH2OSi(iPr)3, CH2O(CH2)Br

PREPARATION OF CYCLIC 1,3-PHOSPHATES 3
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i	 =	1, iPr2NEt, CH2Cl2 
ii	 =	tetrazole 
iii	=	t-BuOOH 
iv	=	Et2NH, EtOH, 40°C 
v	 =	Dowex 50 (H+), MeOH 
vi	=	hv, CHCl3/MeOH (60 / 40)
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60 – 93% yield

83 – 94% yield

73% yield

58% yield



FOR MORE INFORMATION

Please call your Regional Customer Service Center today to learn what Entegris can do for you.  
Visit entegris.com and select the Contact Us link to find the customer service center nearest you.

TERMS AND CONDITIONS OF SALE

All purchases are subject to Entegris’ Terms and Conditions of Sale. To view and print this information,  
visit entegris.com and select the Terms & Conditions link in the footer.
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PREPARATION OF DIPHOSPHITYLATING AND 
TRIPHOSPHITYLATION REAGENTS 4
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SOLID PHASE PHOSPHORYLATION OF CARBOHYDRATES  
AND NUCLEOSIDES 5
—

2. t-BuOOH, THF

1. ROH, THF or
THF/DMSO
1H-tetrazole

2. NaOMe, MeOH
    dioxane

1. DBU, THF,
    ~99% yield
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R = �D-galactpyranose,  
D-galactose pentaacetate  
unprotected uridine

56% yield

67 – 79% yield

~99% yields 
(two steps)

97% yield (two steps)

94% yield (two steps)
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