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Small Interfering RNAs Containing Dioxane- and Morpholino-Derived Nucleotide Analogues Show Improved Off-Target 

Profiles and Chirality-Dependent In Vivo Knock-Down
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Novel Dioxane- and Morpholino Nucleotide Analogues 
with Improved Off-Target Profiles in siRNAs

Significance: The authors describe the synthesis 
of novel dioxane- and morpholine-based nucleotide 
precursors. These nucleotides were incorporated at 
position 7 of an antisense strand leading to im-
proved in vitro off-target profiles due to destabiliza-
tion of the seed region.

Comment: Interestingly, the corresponding 
(2S, 2R) isomers of 1 and 2 also led to improved off-
target profiles. However, significantly lower in vivo 
potencies were observed, potentially due to the    
 inability of these nucleosides to undergo Watson–
Crick base paring.
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1. NaIO4 (1.4 equiv),
    acetone–H2O, r.t., 16 h

2. NaBH4 (1.0 equiv)
    EtOH, 0 °C, 30 min 

           79% yield

Dioxane derivative: 1. TsCl (1.1 equiv)
    Et3N (2.5 equiv)
    DMAP (1.0 equiv)
    CH2Cl2, r.t., 2 h 
              78% yield

2. NaOH (2 M, 30 equiv)
    dioxane, 80 °C, 2 h
          69% yield
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1. NaIO4 (1.4 equiv),
    acetone–H2O, r.t., 12 h

2. (NH4)2B4O7 (1.1 equiv)
    NaBH3CN (2.0 equiv)
    AcOH (2.0 equiv)
    MeOH, r.t., 12 h 

                73% yield

Morpholine derivative:

cyclohexanone (5.0 equiv)
NaBH3CN (5.0 equiv) 

AcOH–MeOH, 40 °C, 12 h
               77% yield

O

N
H

ODMT
TIPSO N

NH2
N

N

N

6 steps

32% yield

N

NN

N
NHBz

O

NR
O

DMTO

P
O

N

CN

N

N

N N

NHBz

O

N

O
ODMT

P
O

N

NC

O

N

ODMT
TIPSO N

NH2
N

N

N

= 2'-fluoro RNA = 2'-OMe RNA = dioxane/morpholine nucleotide analoue

sense strand

antisense strand

1 (2R, 6R)

2 (2R, 6R)

(2')

(R)

(2')

(R)

DMT = 4,4'-dimethoxytrityl
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