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ENA NUCLEIC ACID DRUGS MODIFYING
SPLICING IN MRNA PRECURSOR

TECHNICAL FIELD

[0001] The present invention relates to ENA nucleic acid
pharmaceuticals capable of modifying splicing of mRNA
precursors. More specifically, the present invention relates to
antisense oligonucleotide compounds to splicing enhancer
sequences within exon 19, 41, 45, 46, 44, 50, 55, 51 or 53
of the dystrophin gene, as well as therapeutic agents for
muscular dystrophy comprising the compounds.

BACKGROUND ART

[0002] Muscular dystrophy, which is a genetic muscular
disease, is roughly classified into Duchenne muscular dys-
trophy (DMD) and Becker muscular dystrophy (BMD).
DMD is the most frequently occurring genetic muscular
disease and occurs at a ratio of 1 per 3,500 male births. DMD
patients show symptoms of weakening of muscles in their
childhood; thereafter, muscular atrophy progresses consis-
tently and results in death at the age of around 20. Currently,
there is no effective therapeutic for DMD. Development of
therapeutics is strongly demanded by DMD patients
throughout the world. BMD in many cases occurs in adult-
hood and most of the patients are capable of normal survival
though slight weakening of muscles is observed. Mutations
of deletions in the dystrophin gene have been identified in %3
of DMD and BMD cases. The progress of clinical symptoms
in DMD or BMD patients is predictable depending on
whether such deletions disrupt the translational reading
frame of mRNA or maintain that reading frame (Monaco A.
P. et al., Genomics 1988: 2:90-95). Although molecular
biological understanding of DMD has been thus deepened,
no effective method for treating DMD has been established
yet.

[0003] When DMD patients have a frame shift mutation,
dystrophin protein disappears completely from patients’
skeletal muscles. On the other hand, dystrophin protein is
produced from in-frame mRNA in BMD patient-derived
muscle tissues, though the protein is incomplete. As a
method for treating DMD, there is known a method in which
an out-frame mutation (the reading frame of amino acids is
shifted) is converted to an in-frame mutation (the reading
frame is maintained) by modifying dystrophin mRNA (Mat-
suo M., Brain Dev 1996; 18:167-172). Recently, it has been
reported that the mdx mouse synthesized a deletion-contain-
ing dystrophin as a result of induction of exon skipping with
an oligonucleotide complementary to the splicing consensus
sequence of the dystrophin gene (Wilton S. D. et al,
Neuromusc Disord 1999: 9:330-338; Mann C. I. et al., Proc
Natl Acad Sci USA 2001: 98:42-47). In these studies, exon
skipping is induced using as a target the splicing consensus
sequence located on the border between two exons.

[0004] Tt is asserted that splicing is regulated by splicing
enhancer sequences (SESs). In fact, it has been demon-
strated that by disrupting the SES within exon 19 of the
dystrophin gene with an antisense oligonucleotide comple-
mentary thereto, complete skipping of exon 19 occurs in
normal lymphoblastoid cells (Takeshima Y. et al., J Clin
Invest 1995: 95:515-520; Pramono Z. A. et al., Biochem
Biophys Res Commun 1996: 226:445-449).

[0005] 1t has been also reported that by introducing an
oligonucleotide complementary to the SES within exon 19
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of the dystrophin gene to thereby induce exon skipping, a
deletion-containing dystrophin was successfully produced in
muscular cells derived from DMD patients carrying exon 20
deletion (Takeshima Y. et al., Brain & Development 2001:
23:788-790; Japanese Unexamined Patent Publication No.
H11-140930; Japanese Unexamined Patent Publication No.
2002-10790). This indicates that repairing of the reading
frame shift by inducing exon 19 skipping with an antisense
oligonucleotide complementary to the SES within exon 19
of the dystrophin gene results in production of a dystrophin
protein whose function is partially restored; and thus it is
possible to change DMD to BMD. If it is possible to convert
DMD, a severe myoatrophy, to slight BMD, prolonging
patients’ lives can be expected.

[0006] At present, oligonucleotide analogues having
stable and excellent antisense activity are being developed
(Japanese Unexamined Patent Publication No. 2000-
297097).

[0007] Tt is an object of the present invention to provide
therapeutics with broader applicable range and higher effi-
cacy, by improving antisense oligonucleotides to the SES
within exon 19, 41, 45, 46, 44, 50, 55, 51 or 53 of the
dystrophin gene.

DISCLOSURE OF THE INVENTION

[0008] As a result of extensive and intensive researches
toward the achievement of the above-described object, the
present inventors have succeeded in designing and synthe-
sizing those nucleotide sequences and antisense oligonucle-
otide compounds which have higher exon skipping effect on
exon 19, 41, 45, 46, 44, 50, 55, 51 or 53 of the dystrophin
gene. Thus, the present invention has been achieved.

[0009] The present invention may be summarized as fol-
lows.

[0010] [1] An oligonucleotide having the nucleotide
sequence as shown in any one of SEQ ID NOS: 2-6,
10-22, 30-78, 87 or 88 in the SEQUENCE LISTING, or
a pharmacologically acceptable salt thereof.

[0011] [2] The oligonucleotide of [1] above or a pharma-
cologically acceptable salt thereof, wherein at least one of
the sugars and/or the phosphates constituting the oligo-
nucleotide is modified.

[0012] [3] The oligonucleotide of [2] above or a pharma-
cologically acceptable salt thereof, wherein the sugar
constituting the oligonucleotide is D-ribofuranose and the
modification of the sugar is modification of the hydroxyl
group at position 2' of D-ribofuranose.

[0013] [4] The oligonucleotide of [3] above or a pharma-
cologically acceptable salt thereof, wherein the modifi-
cation of the sugar is 2'-O-alkylation and/or 2'-0,4'-C-
alkylenation of the D-ribofuranose.

[0014] [5] The oligonucleotide of [2] above or a pharma-
cologically acceptable salt thereof, wherein the modifi-
cation of the phosphate is thioation of the phosphate

group.

[0015] [6] A compound represented by the following gen-
eral formula (I) or a pharmacologically acceptable salt
thereof:

Br—Bum—Be @
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2
[0016] where B} is a group represented by any one of the
following (1a) to (1k): -continued
HO*, (1 a) NH2 (Az)
HO-Bt-, (1b)
HO-Be-Bt-, (10 /N | N
HO-Bg-Be-Bt-, (1d) < )
N F
HO-Ba-Bg-Be-Bt-, (1e) N
HO-Bg-Ba-Bg-Bc-Bt-, 19 0
HO-Bt-Bg-Ba-Bg-Be-Bt-, (lg)
HO-Be-Bt-Bg-Ba-Bg-Be-Bt-, (1h)
HO-Be-Be-Bt-Bg-Ba-Bg-Be-Bt-, or (1) T
HO-Bg-Be-Be-Bt-Bg-Ba-Bg-Be-Bt-; (1k)
[0017] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group 1
represented by the following formula (U1) or (T2): NH,
x
@D | ¥
0 /&
N 6]
N
</ | NH fo)
/I\
N N NH, X v
(6]
Y
(€2)
NH,
(G2)
(€]
Al U1)
NH, (A1) o
N SN NH
(1 J LA
Z
N N N 6]
(6] (6]
X Y X Y
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-continued
(T2)

[0018] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
:
|
X2)

!
S=I|’—OH

.

|

[0019] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0020] B,,is a group represented by the following formula
@)

-Bg-Ba-Bt-Bc-Bt-Bg-Be-Bt-Bg-Bg-Be-Ba-Bt-Be-Bt- 2)
[0021] where Bg, Ba, Bt and Bc are as defined above;

[0022] By is a group represented by any one of the
following (2a) to (2h):

—CH,CH,OH, (2a)
-Bt-CH,CH,OH, (2b)
-Bt-Bg-CH,CH,OH, (2¢)
-Bt-Bg-Be-CH,CH,OH, (2d)
-Bt-Bg-Be-Ba-CH,CH,OH, (2e)
-Bt-Bg-Be-Ba-Bg-CH,CH,OH, (29)
-Bt-Bg-Be-Ba-Bg-Bt-CH,CH,OH, or (2g)
-Bt-Bg-Be-Ba-Bg-Bt-Bt-CH,CH,OH (2h)

[0023] where Bg, Ba, Bt and Bc are as defined above;

[0024] provided that at least one of the nucleosides con-
stituting the compound represented by formula (I) has
2'-0,4'-C-alkylene group.

Apr. 12,2007

[0025] [7] The compound according to claim 6 which is

selected from the group consisting of the following com-
pounds (i) to (vi), or a pharmacologically acceptable salt
thereof:

[0026] (i) a compound where B is a group represented by

(1k) and By, is a group represented by (2h),

[0027] (ii) a compound where B, is a group represented by

(1a) and By is a group represented by (2a),

[0028] (iii) a compound where B is a group represented

by (1a) and By is a group represented by (2h),

[0029] (iv) a compound where B is a group represented

by (le) and By is a group represented by (2a),

[0030] (v)acompound where B+ is a group represented by

(1k) and By is a group represented by (2a),

[0031] (vi) a compound where B is a group represented

by (1a) and By is a group represented by (2f), and

[0032] (vii) a compound where B is a group represented

by (la) and By is a group represented by (2d).

[0033] [8] The compound of [6] above which is selected

from the group consisting of the following compounds
(I1) to (I7), or a pharmacologically acceptable salt
thereof:

HO-Bg**-Be**-Be**-Bt* *-Bg**-Ba*-Bg*-Bc*-Bt*-
Bg*-Ba*-Bt*-Bc*-Bt*-Bg*-Be*-Bt*-Bg*-Bg*-Be*-
Ba*-Bt*-Bc*-Bt*-Bt*-Bg*-Bc**-Ba**-Bg**-Bt**-Bt
**.CH,CH,0OH In

HO-Bg**-Ba**-Bt**-Bc**-Bt*-Bg*-Bg*-Bc**-
Ba**-Bt**-Be**-Bt**-CH,CH,OH (12)

HO-Bg**-Ba**- Bt *-Bc**-Bre*-Bg*-Be*-Bri-Br*-
Bg*-Be**-Ba**-Bg**-Bre*-Br*-CH,CH,OH (13)

HO-Ba*-Bg**-Be**-Bt**-Bg**-Ba*-Bt**-Bc*-
Be**-Ba*-Bt**-Be**-Bt**-CH,CH,OH (14)

HO-Bg**-Be**-Be**-Bt* *-Bg**-Ba*-Bg*-Bc*-Bt*-
Bg*-Ba*-Bt*-Bc*-Bt*-Bg*-Be*-Bt*-Bg*-Bg**-
Be**-Ba*-Bt**-Be**-Bt**-CH,CH,OH (13)

HO-Bg**-Ba*-Bt**-Bc**-Bt**-Bg**-Bc*-Bt*-Bg*-
Bg*-Be*-Ba*-Bt*-Be*-Bt**-Bt**-Bg**-Bc**-Ba*-
Bg**-CH,CH,OH (16)

HO-Ba**-Bg**-Bc**-Bt**-Bg**-Ba* *-Bt**-Be**-
Bt*-Bgt*_Bet*-Brt-Bgtt -Bg*t-Bett-Bat*- Bt k-
Be**-Bt**-CH,CH,OH 17)

HO-Bg**-Ba**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*-
Bg*-Be*-Ba*-Bt*-Be**-Bt* *-Bt**-Bg**-Be**-
CH,CH,OH (18)

HO-Bg**—Ba**-Bt**-BC**-Bt**-Bg**-Bg**-Bg**-
Be**-Ba®*-Bre*-Be**-Bre*-CH,CH,0H (19)

[0034] where Bg* is a group represented by the following

formula (G1%), Ba* is a group represented by the follow-
ing formula (Al1%); Bc* is a group represented by the
following formula (C1?*); Bt* is a group represented by
the following formula (U1?%); Bg** is a group represented
by formula (G2); Ba** is a group represented by formula
(A2); Be** is a group represented by formula (C2); and
Bt** is a group represented by formula (T2):
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(G1%)

0
I
Z
N N NH,
0
OR!
(A1%)
NH,
X
N
A
N N/
0
OR!
(€M
NH,
B
N/J\o
0
OR!
()]
0
| NH
N/&O
0
OR!

[0035] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
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-continued
X2)

[0036] and R! is individually and independently an alkyl
group with 1-6 carbon atoms.)

[0037] [9] The compound of [8] above where X in for-
mulas (G1%), (A1%), (C1%) and (U1%) is a group repre-
sented by formula (X2) and X in formulas (G2), (A2),
(C2) and (T2) is a group represented by formula (X1), or
a pharmacologically acceptable salt thereof.

[0038] [10] The compound of[8] above where X in all the
formulas (G1?), (A1?%), (C1?), (U1?), (G2), (A2), (C2) and
(T2) is a group represented by formula (X2), or a phar-
macologically acceptable salt thereof.

[0039] [11] The compound of [8] above which is repre-
sented by any one of the following formulas (I1-a), (12-a),
(I3-a), (14-a), (I5-a), (16-a), (17-a), (I8-a) and (19-a), or a
pharmacologically acceptable salt thereof:

(I1-a)

H0-Bges e poss-Bees_nges (BT BB BT B

Ba*HetAHBc*HEES-Ba*HB e 4-BEA-B*HEGHECA-Bas-BtA-

BcAHBEA{BE*HBG* - Bo* *~Ba* *~Bg* *—Bt ** ~Bt * *—~CH,CH,0H
(12-a)

Bo**_Ba**_Bt**_Be**_Bt**_CH,CH,0H
(I3-2)

HO-Bg**-Ba**_Bt**_Bc**_Bt* *_
Be*HBaA-BEA-BeHEEA- Bt HBq |-Bo**—Bak+ Bg¥ R+

Bt#*-CH,CH,0H
(14-a)

HO-Ba*-Bg**-Bc**- Bt +*_Bg+*Fa#-BE**-Bc*HBE*HBq*|-
Bc*HBE*HBG*HBG* "1 Be * *~Ba*-Bt* *~Bo * % —Bt * %~ CH,CH,0H

(15-a)

BFHEEA BT HE B HB A HEE B *HBg* 7-Bo* *~Ba*-
Bt**-Bo**-Bt**-CH,CH,0H

(16-a)

HO-Bg#-Bak-Bt+s-Box s Bexs-FoFiHBoi BEHET BT
BCFHEEF T} Bt #-Bg#-Bo#+-Bax-Bgrs-
CH,CH,OH

(17-a)

Bt**-CH,CH,0H

(18-a)

HO-Bg#+*—Ba*+ Bt #++ Be+ Bt ++ BeFHBcFHBE*HBq{Bq -
Bc*HBa®-BEA-Bo* *-Bt #* Bt ** Bg#*-Bc#*—CH,CH,0H
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-continued

(19-a) o (G1)

HO-Bg##-Ba*#-Bt+-Rcs+~Bt*» Bt \HBo*ABt*s{pg++-
Bg**-Be#**-_Ba**_Bt**_Bc**-Bt**_CH,CH,0H

[0040] where Bg* is a group represented by formula 0
(G1%); Ba* is a group represented by formula (A1%); Bc*
is a group represented by formula (C1?%); Bt* is a group X v
represented by formula (U1%); Bg** is a group repre- |
sented by formula (G2); Ba** is a group represented by (G2)
formula (A2); Be** is a group represented by formula
(C2); Bt** is a group represented by formula (12); and in N
individual formulas, at least one of Bg*, Ba*, Bc*, Bt*,
Bg**, Ba** Bc** and Bt** has a group represented by
formula (X2) as X and all of . &= &2 and have
a group represented by (X1) as X.

[0041] [12] The compound of any one of [6] to [11] above
where Y in formulas (G1), (Al), (C1) and (Ul) is a
methoxy group and Z in formulas (G2), (A2), (C2) and |
(T2) is an ethylene group, or a pharmacologically accept-
able salt thereof. (Al

[0042] [13] A compound represented by the following N
general formula (I') or a pharmacologically acceptable J
salt thereof: < |
BT'liBM'IiBB'I (I') O

[0043] where B, is a group represented by any one of the

following (1a") to (10"): X Y
HO—, (1a")
HO-Bg-, (1Y) (A2)
HO-Bc-Bg-, (1) NNH:
HO-Bt-Be-Bg-, ady
HO-Bt-Bt-Be-Bg-, (1e")
HO-Bc-Bt-Bt-Be-Bg-, (1)
HO-Bt-Be-Bt-Bt-Be-Bg-, (1g)
HO-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1h)
HO-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, 1j"
HO-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1k)
HO-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (11 NH, v
HO-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1m")
= N

HO-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, or (1n") |
HO-Ba-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (10" N/ko

[0044] where Bg is a group represented by the following 0

formula (G1) or (G2); Ba is a group represented by the

following formula (A1) or (A2); Be is a group represented X Y
by the following formula (C1) or (C2); and Bt is a group |
represented by the following formula (U1) or (T2):
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-continued
(€2)
NH,
Uun
O
| NH
N/ko
(@]
Y
(T2)
O
H;C

| NH

[0045] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

O=I:’—OH
I
| X2)
|
S=I|’—OH
I
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[0046] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0047] B, is a group represented by the following for-
mula (1'):

-Ba-Ba-Ba-Bc-Bt-Bg-Ba- 19
[0048] where Bg, Ba, Bt and Bc are as defined above;

[0049] By, is a group represented by any one of the
following (12a') to (121'):

—CH,CH,OH, (1229
-Bg-CH,CH,OH, (12b"
-Bg-Be-CH,CH,OH, (12¢")
-Bg-Be-Ba-CH,CHLOH, (12d"
-Bg-Be-Ba-Ba-CH,CIHLOH, (12¢")
-Bg-Be-Ba-Ba-Ba-CH,CH,OH, (12f)
-Bg-Bc-Ba-Ba-Ba-Bt-CH,CH,OH, (12g")
-Bg-Be-Ba-Ba-Ba-Bt-Bt-CH,CH,OH, (121"
-Bg-Be-Ba-Ba-Ba-Bt-Bt-Bt-CH,CIHLOH, (121
-Bg-Be-Ba-Ba-Ba-Bt-Bt-Bt-Bg-CH,CILOH, (12}
-Bg-Bc-Ba-Ba-Ba-Bt-Bt-Bt-Bg-Be-CH,CH,OH, or (12k")
-Bg-Be-Ba-Ba-Ba-Bt-Bt-Bt-Bg-Be-Bt-CH,CIHLOL, (1219

[0050] where Bg, Ba, Bt and Bc are as defined above;

[0051] provided that at least one of the nucleosides con-
stituting the compound represented by formula (I') has
2'-0,4'-C-alkylene group.

[0052] [14] A compound represented by the following
general formula (II') or a pharmacologically acceptable
salt thereof:

Bro—Bumo—Bg» (019)]

[0053] where B, is a group represented by any one ofthe
following (2a') to (2j"):

HO—, (2a)
HO-Bg-, (2b)
HO-Ba-Bg-, (2¢)
HO-Ba-Ba-Bg-, (2d")
HO-Ba-Ba-Ba-Bg-, (2e")
HO-Bc-Ba-Ba-Ba-Bg-, ()
HO-Bg-Bc-Ba-Ba-Ba-Bg-, (2g)
HO-Bt-Bg-Bc-Ba-Ba-Ba-Bg-, or (2h")
HO-Bg-Bt-Bg-Bc-Ba-Ba-Ba-Bg- @

[0054] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):
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(G2)

(A1)

(A2)

€

Apr. 12,2007

-continued
(€2)
NH,
Uun
(@]
| NH
N [@]
(@]
Y
(T2)
O

[0055] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

O=I:’—OH
I
| X2)
!
S=I|’—OH
I

[0056] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
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carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0057] B, is a group represented by the following for-
mula (2'):

-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be- (2
[0058] where Bg, Ba, Bt and Bc are as defined above;

[0059] By, is a group represented by any one of the
following (22a') to (221'):

—CH,CH,OH, (22a)
-Ba-CH,CH,OH, (22b")
-Ba-Ba-CH,CH,OH, (22¢"
-Ba-Ba-Ba-CH,CH,OH, (22d)
-Ba-Ba-Ba-Ba-CH,CH,OH, (22¢")
-Ba-Ba-Ba-Ba-Be-CH,CH,OH, (221)
-Ba-Ba-Ba-Ba-B¢-Bt-CH,CH,OH, (22g)
-Ba-Ba-Ba-Ba-Be-Bt-Bg-CH,CH,OH, or (22h")
-Ba-Ba-Ba-Ba-Bc-Bt-Bg-Ba-CH,CH,OH (221"

[0060] where Bg, Ba, Bt and Bc are as defined above;

[0061] provided that at least one of the nucleosides con-
stituting the compound represented by formula (II') has
2'-0,4'-C-alkylene group.

0062 15] A compound represented by the followin
p P Y 2
general formula (IIT') or a pharmacologically acceptable
salt thereof:
Brs—Buns—Bes ()

[0063] where B, is a group represented by any one of the
following (3a") to (3¢'):

HO—, (3a)
HO-Be-, or (3b")
HO-Bg-Be- (3¢")

[0064] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G
(€]

N
/ NH
AL
(@]

NH,

Apr. 12,2007

-continued
(G2)
O
NH,
(AD)
X Y
(A2)
NH,
(€1
NH,
(]
N/go
(@]
Y
(€2)
NH,
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-continued
Uun

(T2

H;C

NH

[0065] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

X2)

Apr. 12,2007

[0066] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0067] B, is a group represented by the following for-
mula (3'):

-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba-Ba- 3"
[0068] where Bg, Ba, Bt and Bc are as described above;)

[0069] By, is a group represented by any one of the
following (32a') to (321'"):

—CH,CH,OH, (322)
-Bt-CH,CH,OH, (32b"
-Bt-Bg-CH,CH,OH, (32¢")
-Bt-Bg-Be-CH,CH,OH, (32d"
-Bt-Bg-Bo-Be-CH,CH,OH, (32¢")
-Bt-Bg-Bo-Be-Ba-CH,CH,OH, (32f)
-Bt-Bg-Bo-Be-Ba-Bt-CH,CH,OH, (32¢")
-Bt-Bg-Be-Be-Ba-Bt-Be-CH,CH,OH, or (32h")
-Bt-Bg-Bo-Be-Ba-Bt-Bo-Bo-CH,CHLOH, (321

[0070] where Bg, Ba, Bt and Bc are as described above;

[0071] provided that at least one of the nucleosides con-
stituting the compound represented by formula (III') has
2'-0,4'-C-alkylene group.

[0072] [16] A compound represented by the following
general formula (IV') or a pharmacologically acceptable
salt thereof:

Bry—Brra—Bra av

[0073] where B+, is a group represented by any one ofthe
following (4a') to (4m"):

HO—, (42))
HO-Ba-, (4b"
HO-Ba-Ba-, (4¢")
HO-Bc-Ba-Ba-, (4d")
HO-Ba-Bc-Ba-Ba-, (4e")
HO-Bg-Ba-Be-Ba-Ba-, (4f)
HO-Bt-Bg-Ba-Bc-Ba-Ba-, (4g)
HO-Bc-Bt-Bg-Ba-Be-Ba-Ba-, (4h")
HO-Bt-Be-Bt-Bg-Ba-Be-Ba-Ba-, 4"
HO-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba-Ba-, (4k")
HO-Bg-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba-Ba-, or (41
HO-Bt-Bg-Bt-Bt-Bc-Bt-Bg-Ba-Be-Ba-Ba- (4m")

[0074] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):
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-continued
(€2)
o (G1) NI,
N
</ | NH
Z
N N NH,
0
X Y
G2
0 ©2 o U1
| NH
N 0
0
Y
| (T2)
(A1) 9
NH,
N x
I
N N/
0
Y
(A2)
NH,

[0075] where X is individually and independently a group
N Xy represented by the following formula (X1) or (X2):

X1

€
X2)

[0076] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
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carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0077] B,y is a group represented by the following for-
mula (4'):

-Be-Ba-Bg-Bt-Bt-Bt-Bg- )
[0078] where Bg, Ba, Bt and Bc are as described above;

[0079] By, is a group represented by any one of the
following (42a') to (421'):

—CH,CH,OH, (42a)
-Be-CH,CH,OH, (42b")
-Be-Be-CH,CH,OH, (42¢"
-Be-Be-Bg-CH,CH,OH, (42d)
-Be-Be-Bg-Be-CH,CH,OH, (42¢")
-Be-Be-Bg-Be-Bt-CH,CH,OH, (421)
-Be-Be-Bg-Be-Bt-Bg-CH,CH,OH, (42g")
-Be-Be-Bg-Be-Bt-Bg-Be-CH,CH,OH, (42h")
-Be-Be-Bg-Be-Bt-Bg-Be-Be-CH,CH,OH, (421"
-Be-Be-Bg-Be-Bt-Bg-Be-Be-Be-CH,CH,OH, (42j")
-Be-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba-CH,CH,OH, or (42k")
-Be-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba-Ba-CH,CH,OH (421

[0080] where Bg, Ba, Bt and Bc are as described above;

[0081] provided that at least one of the nucleosides con-
stituting the compound represented by formula (IV') has
2'-0,4'-C-alkylene group.

[0082] [17] A compound represented by the following
general formula (V') or a pharmacologically acceptable
salt thereof:

BT'SiBM'SiBB'S (V')
[0083] where B is a group represented by any one of the
following (5a") to (5g"):

HO—, (5a))
HO-Bt-, (5b)
HO-Bt-Bt-, (5¢")
HO-Bt-Bt-Bt-, (5d)
HO-Bt-Bt-Bt-Bt-, (5¢)
HO-Be-Bt-Bt-Bt-Bt-, or (51)
HO-Bg-Be-Bt-Bt-Bt-Bt- (5g)

[0084] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G
(€]

N
/ NH
AL
(@]

NH,

Apr. 12,2007

-continued
(G2)
O
NH,
(AD)
X Y
(A2)
NH,
(€1
NH,
(]
N/go
(@]
Y
(€2)
NH,

Sarepta Exhibit 1051, Page 34 of 175



US 2007/0082861 Al

-continued
Uun

(T2

H;C

| NH

[0085] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
;
|
X2)

!
S=I|’—OH

.

|

[0086] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0087] B,.s is a group represented by the following for-
mula (5'):

-Be-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be- (5
[0088] where Bg, Ba, Bt and Bc are as described above;

[0089] By is a group represented by any one of the
following (52a') to (521'):

— CH,CH,0H, (52a))
-Bt-CH,CHL,O0H, (52b")
-Bt-Be-CH,CH,OH, (52¢))

12

Apr. 12,2007

-Bt-Be-Bt-CH,CH,OH, (52d')
-Bt-Be-Bt-Bt-CH,CH,OH, (52¢")
-Bt-Be-Bt-Bt-Bt-CH,CH,OH, (520)
-Bt-Be-Bt-Bt-Bt-Bt-CH,CH,OH, (52¢")
-Bt-Be-Bt-Bt-Bt-Bt-Be-CH,CH,OH, or (52h")
-Bt-Be-Bt-Bt-Bt-Bt-Be- Be-CH,CH,OH (52i")

[0090] where Bg, Ba, Bt and Bc are as described above;

[0091] provided that at least one of the nucleosides con-
stituting the compound represented by formula (V') has
2'-0,4'-C-alkylene group.

[0092] [18] A compound represented by the following
general formula (VI') or a pharmacologically acceptable
salt thereof:

(V1)

[0093] where B is a group represented by any one ofthe
following (6a') to (6r'):

BT'FBM'GiBB'G

HO—, (6a")
HO-Be-, (6b")
HO-Bt-Be-, (6¢")
HO-Be-Bt-Be-, (6d")
HO-Bg-Be-Bt-Be-, (6e")
HO-Bt-Bg-Be-Bt-Be-, (61)
HO-Be-Bt-Bg-Be-Bt-Be-, (6g")
HO-Bg-Be-Bt-Bg-Be-Bt-Be-, (6h")
HO-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6j"
HO-Bt-Bt-Bg-Bce-Bt-Bg-Be-Bt-Be-, (6k"
HO-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (61"
HO-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6m")
HO-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6n")
HO-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (60"
HO-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6p")
HO-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Bc-Bt-Bg-Be-Bt-

Be-, or (69)

HO-Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-

Bt-Be- (61")

[0094] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G
(€]

N NH
/
N N NH,
0
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-continued -continued

Ul
o (G2) o un

| NH | /&
N)\ NH, N 0

(A1)
NH,

(T2)
Xy Q

(A2)

[0095] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

|
(1) O0=P—OH
NI, |
0
| Ny |
N/go
Y | X2)
¥ |
S=I|’—OH
2
N, “ !

[0096] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0097] B, is a group represented by the following for-
mula (6'):

-Bt-Bt-Bt-Bt-Be-Be- (6)
[0098] where Bg, Ba, Bt and Bc are as described above;
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[0099] By is a group represented by any one of the
following (62a') to (62m"):

— CH,CH,0H, (62a))
-Ba-CH,CH,0H, (62b")
-Ba-Bg-CH,CH,OH, (62¢")
-Ba-Bg-Bg-CH,CH,0H, (62d)
-Ba-Bg-Bg-Bt-CH,CH,0H, (62¢")
-Ba-Bg-Bg-Bt-Bt-CH,CH,0H, (62f)
-Ba-Bg-Bg-Bt-Bt-Be-CH,CH,OH, (62¢)
-Ba-Bg-Bg-Bt-Bt-Be-Ba- CH,CH,0H, (621
-Ba-Bg-Bg-Bt-Bt-Be-Ba-Ba-CH,CH,OH, (62i"
-Ba-Bg-Bg-Bt-Bt-Be-Ba-Ba-Bg-CH,CH,OH, (62"
-Ba-Bg-Bg-Bt-Bt-Be-Ba- Ba-Bg-Bt-CH,CH,OH, (62K

-Ba-Bg-Bg-Bt-Bt-Be-Ba-Ba-Bg-Bt-Bg-CH,CH,OH,
or (621

-Ba-Bg-Bg-Bt-Bt-Bc-Ba-Ba-Bg-Bt-Bg-Bg-
CH,CH,OH (62m)
[0100] where Bg, Ba, Bt and Bc are as described above;

[0101] provided that at least one of the nucleosides con-
stituting the compound represented by formula (VI') has
2'-0,4'-C-alkylene group.

[0102] [19] A compound represented by the following
general formula (VII') or a pharmacologically acceptable
salt thereof:

Br7—Bum7—Ber (VII)

[0103] where B, is a group represented by any one of the
following (7a") to (71):

HO—, (7a)
HO-Bt-, (76"
HO-Ba-Bt-, (7¢)
HO-Bt-Ba-Bt-, (7d)
HO-Bt-Bt-Ba-Bt-, or (7e")
HO-Bg-Bt-Bt-Ba-Bt- (7f)

[0104] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G
(€]

N
/ NH
AL
(@]

NH,

Apr. 12,2007

-continued
(G2)
O
NH,
(AD)
X Y
(A2)
NH,
(€1
NH,
(]
N/go
(@]
Y
(€2)
NH,
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-continued
Uun
O
| NH
N/J\o
(@]
X Y
(T2)
O
H,C
| NH
[@]

[0105] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
:
|
X2)

!
S=I|’—OH

.

|

[0106] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0107] B, is a group represented by the following for-
mula (7'):

-Be-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-Be-Be-Ba-Ba-Be-Be- 7
[0108] where Bg, Ba, Bt and Bc are as described above;
[0109] By, is a group represented by the following (72a'):

—CH,CH,OH (72a")

[0110] provided that at least one of the nucleosides con-
stituting the compound represented by formula (VII') has
2'-0,4'-C-alkylene group.

Apr. 12,2007

[0111] [20] The compound of any one of [13] to [19]

above which is selected from the group consisting of the
following compounds (i') to (xiii'), or a pharmacologically
acceptable salt thereof:

[0112] (i') a compound represented by the following for-
mula (i'):

HO-Ba-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Bc-Bt-Bt-Be-Bg-Ba-
Ba-Ba-Be-Bt-Bg-Ba-Bg-Be-Ba-CH,CH,OH i

[0113] (ii') a compound represented by the following for-
mula (ii'):

HO-Ba-Ba-Ba-Bc-Bt-Bg-Ba-Bg-Bc-Ba-Ba-Ba-Bt-Bt-
Bt-Bg-Be-Bt-CH,CH,OH (ii")

[0114] (iii") a compound represented by the following

formula (iii'):

HO-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Bc-Ba-Ba-Ba-Ba-
Be-Bt-Bg-Ba-CH,CH,OH (iii")

[0115] (iv") a compound represented by the following

formula (iv'):

HO-Bg-Bt-Bg-Bc-Ba-Ba-Ba-Bg-Bt-Bt-Bg-Ba-Bg-Bt-
Be-Bt-Bt-Be-CH,CH,0OH (iv")

[0116] (v") a compound represented by the following for-

mula (v'):

HO-Bg-Bc-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba-Ba-Bt-
Bg-Be-CH,CH,0OH \S)]

[0117] (vi") a compound represented by the following

formula (vi'):

HO-Bc-Bg-Be-Bt-Bg-Be-Be-Be-Ba-Ba-Bt-Bg-Be-Be-
Ba-Bt-Be¢-Be-CH,CH,OH (vi')

[0118] (vii") a compound represented by the following

formula (vii'):

HO-Bc-Ba-Bg-Bt-Bt-Bt-Bg-Bc-Be-Bg-Be-Bt-Bg-Be-
Be-Be-Ba-Ba-CH,CH,OH (vii')

[0119] (viii") a compound represented by the following

formula (viii'):

HO-Bt-Bg-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba-Ba-Be-Ba-Bg-
Bt-Bt-Bt-Bg-CH,CH,0OH (viii")

[0120] (ix") a compound represented by the following

formula (ix"):

HO-Bg-Be-Bt-Bt-Bt-Bt-Be-Bt-Bt-Bt-Bt-Ba-Bg-Bt-
Bt-Bg-Be-Bt-Bg-Be-CH,CH,OH (ix")

[0121] (x') a compound represented by the following for-

mula (x'):

HO-Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-
Bt-Be-Bt-Bt-Bt-Bt-Be-Be-CH,CH,OH x")

[0122] (xi") a compound represented by the following

formula (xi'):

HO-Bt-Bt-Bt-Bt-Bc-Be-Ba-Bg-Bg-Bt-Bt-Be-Ba-Ba-
Bg-Bt-Bg-Bg-CH,CH,OH (xi")

[0123] (xii") a compound represented by the following

formula (xii'):

HO-Bc-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-Be-Be-Ba-Ba-Be-
Be-CH,CH,OH (xii")
(xiii') a compound represented by the following for-

mula (xiii'):

HO-Bg-Bt-Bt-Ba-Bt-Bc-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-
Be-Be-Ba-Ba-Be-Be-CH,CH,OH (xiii')

[0124] where Bg is a group represented by the following

formula (G1) or (G2); Ba is a group represented by the
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following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group -continued
represented by the following formula (U1) or (T2): (€2

(G

e}
N NH
L
P
N N NH,
e}
UL
Y e}
(G2) NH
0 |
N O
e}
Y
(T2)
e}

(A1)

NH,
N x
(1
N N/
(6]
Y
[0125] where X is individually and independently a group
NH (A2) represented by the following formula (X1) or (X2):
2
</N | \ N | (X1)
P |
|
O=I|’—OH
I
X2)
NH © (|)
2
S=I|’—OH
Xy |
I

[0126] Y is individually and independently a hydrogen

Y atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a

single bond or an alkylene group with 1-5 carbon atoms.
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[0127] [21] The compound of any one of [13] to [20]
above which is represented by any one of the following
compounds (I'1) to (I'20), or a pharmacologically accept-
able salt thereof:

HO-Ba**-Bg**-Bt**-Bt**-Bg**-Ba*-Bg*-Bt*-Bc*-
Bt*-Bt*-Bc*-Bg*-Ba*-Ba*-Ba*-Bc*-Bt*-Bg**-
Ba**-Bg**-Be**-Ba**-CH,CH,OH I

HO—Ba**—Bg**—Bt**—Bt**-Bg**—Ba**—Bg**—Bt**—
Be*-Bt*-Bt*-Be*-Bg*-Ba*-Ba*-Ba**-Be**-Bt**-
Bg**-Ba**-Bg**-Be**-Ba**-CH,CH,OH 12)

HO-Ba**-Ba**-Ba**-Bc**-Bt**-Bg*-Ba*-Bg*-Bc*-
Ba*-Ba*-Ba*-Bt*-Bt**-Bt**-Bg**-Bc**-Bt**-
CH,CH,OH 13)

HO-Bt**-Bt**-Bg**-Ba**-Bg**-Bt*-Bc*-Bt*-Bt*-
Be*-Ba*-Ba*-Ba*-Ba**-Be**-Bt**-Bg**-Ba**-
CH,CH,OH 14)

HO-Bg**-Bt**-Bg**-Bc**-Ba**-Ba*-Ba*-Bg*-Bt*-
Bt*-Bg*-Ba*-Bg*-Bt**-Be**-Bt**-Bt**-Be* *-
CH,CH,OH s

HO-Bt**-Bt**-Bg*-Ba*-Bg*-Bt**-Bc* *-Bt**-Bt**-
Be**-Ba*-Ba*-Ba*-Ba*-Be**-Bt**-Bg*-Ba*-
CH,CH,OH 1'6)

HO-Bg*-Bt**-Bg*-Bc**-Ba*-Ba*-Ba*-Bg*-Bt**-
Bt**-Bg*-Ba*-Bg*-Bt**-Bc**-Bt**-Bt**-Bc**-

CH,CH,OH 7
HO-Bg**-Be**-Be**-Bg**-Be**-Bt*-Bg*-Be*-Be*-
Be*-Ba**-Ba**-Bt**-Bg**-Be**-CH,CH,O0H 1'8)

HO-Be**-Bg*-Be**-Bt**-Bg*-Be*-Be* *-Be* *-Ba*-
Ba*-Bt**-Bg*-Bc**-Be**-Ba*-Bt*-Be**-Be**-
CH,CH,OH 19)

HO-Be**-Ba*-Bg*-Bt**-Bt**-Bt*-Bg*-Be**-Be* *-
Bg*-Be**-Bt**-Bg*-Be**-Be**-Be**-Ba*-Ba*-
CH,CH,OH (r'1o)

HO-Bt**-Bg*-Bt**-Bt**-Bc**-Bt**-Bg*-Ba*-Be**-
Ba*-Ba*-Bc**-Ba*-Bg*-Bt**-Bt**-Bt**-Bg*-
CH,CH,OH ('

HO-Be**-Bg*-Be**-Bt**-Bg*-Be*-Be* *-Be* *-Ba*-
Ba*-Bt**-Bg*-Bc**-Be**-Ba*-Bt*-Be**-Be**-
CH,CH,OH (r'12)

HO-Bg**-Be* *-Br*-Bros-Br* *-Br*-Bo* -Bre-Br*-
Bt*-Bt*-Ba*-Bg*-Bt*-Br*-Bg**-Bo**-Br*-Bg* *-
Be**-CH,CH,OH I13)

HO-Be*-Bt*-Bt*-Bt*-Bt*-Ba**-Bg**-Bt**-Bt* *-
Bg**-Bet *-Brt*-Bgt*-Be** Bt *-Be* - Br*t-Br-
Bt*-Bt*-Be*-Be*-CH,CH,OH 1'14)

HO-Be**-Br#*-Bg**-Bc**-Br#*-Br*-Be*-Be*-Br*-
Be*-Be**-Ba**-Ba**-BC**-Be**-CH,CH,OH T15)

HO-Bg**-Bt**-Bt**-Ba**-Bt**-Bc*-Bt*-Bg*-Bc*-
Bt*-Bt*-Bc*-Be*-Bt*-Be*-Be**-Ba**-Ba**-Be**-
Be**-CH,CH,OH (I'16)

HO-Be**-Bt**-Bt**-Bt**-Bt**-Ba*-Bg*-Bt*-Bt*-
Bg*-Be*-Bt*-Bg*-Be*-Bt*-Be*-Bt*-Bt* *-Bt**-
Bt**-Be**-Be**-CH,CH,OH (17

HO-Bt**-Bt**-Bt**-Bt**-Bc**-Be*-Ba*-Bg*-Bg*-
Bt*-Bt*-Bc*-Ba*-Ba**-Bg**-Bt**-Bg**-Bg**-

CH,CH,0H I18)
HO-Be**-Bt*-Bg*-Be**-Bt*-Bt*-Be**-Be**-Br*-
Be**-Be**-Ba*-Ba*-Be**-Be* *-CH,CH,OH T19)

HO-Be* *-Bt#**-Bg*-Bc**-Bt**-Bt*-Be*-Bc**-Bt*-
Be*-Be**-Ba*-Ba*-Bc**-Bo**-CH,CH,0H (120)
[0128] where Bg* is a group represented by the following
formula (G1%); Ba* is a group represented by the follow-
ing formula (A1%); Be* is a group represented by the
following formula (C1?); Bt* is a group represented by
the following formula (U1%); Bg** is a group represented
by the following formula (G2); Ba** is a group repre-
sented by the following formula (A2); Bc** is a group
represented by the following formula (C2); and Bt** is a
group represented by the following formula (T2):

17

Apr. 12,2007

(G19)
0
N NH
AL
F
N N NH,
0
OR!
(A1%)
NH,
N x
N
A
N N/
0
OR!
(€M
NH,
(]
N/ko
0
OR!
()]
0
| NH
N 0
0
OR!
(G2)

NH,
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[0131] [22] The compound of [21] above where X in

-continued formulas (G1%), (A1%), (C1%*) and (U1®) is a group repre-
(A2) sented by formula (X2) and X in formulas (G2), (A2),
NH, (C2) and (T2) is a group represented by formula (X1), or

N N a pharmacologically acceptable salt thereof.
</ | N [0132] [23] The compound of [21] above where X in all
) the formulas (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
N and (T2) is a group represented by formula (X2), or a

pharmacologically acceptable salt thereof.

[0133] [24] The compound of [21] above which is repre-
sented by any one of the following formulas (I'1-a) to
(I'20-b), or a pharmacologically acceptable salt thereof:

()
NH,
(I'l-a)
1H0-Bad-BgA-pt+4-pr*4-Bg*]-Bad-ba b 4-bed-pe 4-
BtA-Bcd-BgAd-Bad-Bad-pai-Be-Bt3-Bg*{-fa*4-Bg*4-
Bc**-Ba*4-cH,cH,0H
(I'2-2)
o BEA-BEA -Ba*HBad-Ba*4-Bc*A-Bt* -Eq* H-Ba* 4~
X Ba*1-Bc*4 CH,OH
(I'3-2)
(T2)
i o-BE7 avi-Bar-Ee B e Had-bad-pod-ba -
H;C BaA-EaA-EEA-BE*1 -Bt*1-Ba*4-BcFA-BE*4-CH,CH,0H
(I'4-a)
Bad-Ead-Ead-Ba"A-{Bc* A -EE-4- B4 -Ba* - CH,CH,0H
(I'5-a)
HO-Bg*-Bt*4-Bg*4-Bc*4-Ba*4-Ba®-Ead-Bg4-Btd-BeA-
-BaA-Eg3-Bt*A-Bc* 4Bt -BE*-Bc* - CH,CH,HO
(I'6-2)
HO-Bt*4-Bt*4-Bgd-Ba#-BaA-Bt*4-Bc*H-BE*4-Ft*4-
Bc*4-Ba®-Bad-Bad-Bad-Bc* APt -Bg¥-Bai-CH,CH,0H
[0129] where X is individually and independently a group (I'6-b)
represented by the following formula (X1) or (X2); R" is H0-BE-FE7]-Bg* -Ba*-Bg* FEA-Bo - BErA-Berq-
individually and independently an alkyl group with 1-6 Bc*4-Ba*-Ba*-Ba*-Ba*-[Bc*q-BFEt*4-Rg*-Ba*-CHyCH,OH
carbon atoms; (I'6-c)

HO-Bt**-Bt**-Bg*-Ba*-Bg*-Bt**-Bo**-Bt**_Bt**—
Bc**-Ba*-Ba*-Ba*-Ba*-Bco**-Bt**-Bg*-Ba*-CH,CH,0H
(I'7-a)

HO-BgH-Bt*4-Bgd-Bc*4-Ea?-Fai-Bad- g -FR-BEA-
X1 Bg1-Ez%BaA-EE"4 -Bc - BE* - B 9-Bc*4-CH,CH,0H

[0130] and Z is individually and independently a single
bond or an alkylene group with 1-5 carbon atoms:

| (I'7-b)

0

| HO-Bg*-BE¥H-Bg*-Bc¥q-Ra*-Ra*-Ba*-Bg*-BEFA-Beeq-
O=P—OH Bg*-Ba*-Bg*-Bt* - Bc*A-BEF*HBE* 4 {Bc* 1-CH,CH,0H

(|) (1'7-¢)

| Ho_Bg*_Bt **_Bg*_Bc**_Ba *_Ba *_Ba *_Bg*_Bt **_Bt**_

x2) Bg*-Ba*-Bg#*-Bt**-Bc**-Bt**-Bt*%_-Bc#**-CH,CH,0H

| (T'8-a)

0

| HO-BT™A-Bc4-EA-Eq*4-Bc*4-BE#-Bg -Bc{-{Bc #-EcH-
S—PpP—OH [Ba*3-Ba*34{Bt*q-Bg*4-Bc *4-CH,CH,0H

| (I'9-2)

T

10-BcF3-pod-Bc*4 e+ 4-Bg - 4-Bc*q-Ee*-Fas-Bad-
BE*A-Be-Be73- BeF3-Far- Bl -Be e A-ciyCH 0N
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-continued
(I'10-2)

-Eg-BEFA-BE*A-BEA-Egd-Ec*4-Bc*A-BgA-
-Bt*4-BgA-Bc*A-Bc*-Bc* 4-Ba 4-pa*}CH,CH,0H
(T'11-

O I o T s g o N Tl [
-Ec*A-Bad- B -EE" BT - FE - B} CHaCH,0H

i

o

E
E

T12-

HO-Bc**-Bg*-Bc**-Bt**-Bg*-Bo*-Bo**-RBo**-Ba*-Ba*-
Bt#**-Bg*-Bo**-Bc**-Ba*-Bt*-Bc**-Bc**-CH,CH,0H

(I'13-a)
HO-Bg*4-Ec*4-EE+4-[ -BeA-Bed-
CH,CH,0H
(I'14-a)
HO-[BcA-BEA-BeA-Bed- bt Ba*d-Ba At *9-BE*-Bg*4-

Bc*4-EE¥A-Bg* 4-Bc*4-Bt*
Bcq-Bc#-CH,CH,0H

(T'15-2)

(I'17-2)

Ho-BcrA-EE= - pt*4 -BE* - B+ 4 -Bar-Baa-Eed-BE A -
BcA-EtA-Barl-BeA-BEs-Bod - B3 -BEA * B *EBE A *EBed *-

(I'18-2)

HO-BE* - FE* - B -7 o4 -Bcd - Ead BB B -
Bt -Ec+-Bad-BaA-Bg - Pt B+ Bg*A-CH,CH,0H
(I'18-b)

HO-Bc**-Bt**_Bg**-Bc**-Bt**-Bt*-Bo*-Bo*-Bt*—
Bo*-Be**-_Ba**_Ba**_Ba**_Ba** CH,CH,OH

(I'19-2)

[Ec™A-Bar-Ea?-BA-Ec - CH,CH,0H

(I'19-b)
HO—BC**—Bt*—Bg*—BC**—Bt*—Bt*—BC**—BC**—Bt*—BC**—
Bc**-Ba*-Bo**-Be**-CH,CH,0H

(I'20-a)

HO-Bc*4-BEF4-Bq-Bc*? -FE* 4Bt A-Bc-Bc -t - Bcd-
Bc*4-Bad-{Bad-Bc*q-Bc*4-CH,CH,0H
(I'20-b)
HO—BC**—Bt**—Bg*—BC**—Bt**—Bt*—BC*—BC**—Bt*—
Bce*-Be**-Ba*-Ba*-Bc**-Be**-CH),CH,0OH

[0134] where Bg* is a group represented by formula
(G1%), Ba* is a group represented by formula (A1%); Bc*
is a group represented by formula (C1%); Bt* is a group
represented by formula (U1%); Bg** is a group repre-
sented by formula (G2); Ba** is a group represented by
formula (A2); Be** is a group represented by formula
(C2); Bt** is a group represented by formula (12); and in

19
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individual formulas, at least one of Bg*, Ba*, Bc*, Bt*,
Bg** Ba** Bc** and Bt** has a group represented by
formula (X2) as X and all of &9 B3 &1 and have
a group represented by (X1) as X.

[0135] [25] The compound of any one of [13] to [24]
above where Y in formulas (G1), (Al), (C1) and (U1) is
a methoxy group and Z in formulas (G2), (A2), (C2) and
(T2) is an ethylene group, or a pharmacologically accept-
able salt thereof.

[0136] [26] A compound represented by the following
general formula (I") or a pharmacologically acceptable
salt thereof:

BT"liBM" liBB"l (I”)
[0137] where B ., is a group represented by any one of the
following (1a") to (Im"):
HO—,
HO-Bt,
HO-Bt-Bt-,
HO-Bt-Bt-Bt-,
HO-Ba-Bt-Bt-Bt-,

(1a")
(1b")
(1e")
(1d")
(1e")
()
(1g")
(1h")
(L")
"
(1k")
)
(Im")

HO-Bt-Ba-Bt-Bt-Bt-,
HO-Bg-Bt-Ba-Bt-Bt-Bt-,
HO-Bt-Bg-Bt-Ba-Bt-Bt-Bt-,
HO-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-,
HO-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-,
HO-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-,
HO-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, or
HO-Bc-Be-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-,
[0138] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented

by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G1)
0
N NH
¢ ]
=
N N NH,
0
)|< Y
(G2)
0
N NH
]
Z
N NH,
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-continued -continued
Al (T2)
NE, (A1) o
H;C
IS NH
(1 J |
N N/ 6]
(6]
Y
(A2)
NH,
N x
</ | N [0139] where X is individually and independently a group
represented by the following formula (X1) or (X2):
= P M 2
N
| XD
|
O=I|’—OH
(€n 0
NH, |
X2
L (')
|
N 6] S=I|’—OH
- T
Y
0140] Y is individually and independently a hydrogen
y P y ydrog
(€2) atom, a hydroxyl group or an alkoxy group with 1-6
NH» carbon atoms; and Z is individually and independently a

single bond or an alkylene group with 1-5 carbon atoms;

[0141] B, is a group represented by the following for-
mula (1"):

-Ba-Bg-Bc-Ba-Bt-Bg- am
[0142] where Bg, Ba, Bt and Bc are as defined above;

[0143] By, is a group represented by any one of the
following (101a") to (101m"):

—_CH,CH,OL, (101a")

o uh -Bt-CILCH,OH, (101"
-Bt-Bt-CILCILOL, (101c™)

NI -Bt-Bt-Be-CILCILOTL, (101d"

| /g -Bt-Bt-Be-Be-CILCILOTL, (101e™
N 0 -Bt-Bt-Be-Be-Be-CHLCILOL, (101"

o -Bt-Bt-Be-Be-Be-Ba-CHLCILOL, (101"
-Bt-Bt-Be-Be-Be-Ba-Ba-CH,CILOL, (1011

v -Bt-Bt-Be-Be-Be-Ba-Ba-Bt-CILCILOLL (101"
-Bt-Bt-Be-Be-Be-Ba-Ba-Bt-Bt-CILCILOLL (101"

-Bt-Bt-Be-Be-Be-Ba-Ba-Bt- Bt- Be-CILCIL O, (101K
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-Bt-Bt-Be-Be-Be-Ba-Ba-Bt-Bt-Be-Bt-CH,CH,OH, or (1011
-Bt-Bt-Be-Be-Bo-Ba-Ba-Bt-Bt-Be-Bt-Be- -continued
CH,CH,OH, (101m") A2)
[0144] where Bg, Ba, Bt and Bc are as defined above; NH,
[0145] provided that at least one of the nucleosides con- N e
stituting the compound represented by formula (I") has / | N
2"-0,4"-C-alkylene group. )
N
[0146] [27] A compound represented by the following N
general formula (II") or a pharmacologically acceptable 0
salt thereof:
=)
BT"27BM"27BB"2 (II”) X
[0147] where B ., is a group represented by any one of the
following (2a") to (2g"): (@)
NH,
HO—, (22"
HO-Bg-, (2b") Xy
HO-Bt-Bg-, (2¢") |
HO-Ba-Bt-Bg-, (2d") /&
HO-Be-Ba-Bt-Bg-, (2e") N 0
HO-Bg-Be-Ba-Bt-Bg-, or @ O
HO-Ba-Bg-Be-Ba-Bt-Bg-, (2g"
[0148] where Bg is a group represented by the following X Y
formula (G1) or (G2);
[0149] Bais a group represented by the following formula
(Al) or (A2); Be is a group represented by the following (€2)
formula (C1) or (C2); and Bt is a group represented by the NH,
following formula (U1) or (T2): e
} =
N
(G |
0 /J\
N N 6]
L
F
N N NH,
(6]
Y
| un
(€]
(G2)
(€]
| NH
NH /&
N 6]
&
N NH, 0
X Y
(T2)
(€]
(A1)
NH,
y
A
N
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[0150] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
;
|
X2)

:
S=I|’—OH

g

|

[0151] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and

[0152] Z is individually and independently a single bond
or an alkylene group with 1-5 carbon atoms;

[0153] By, is a group represented by the following for-
mula (2"):
-Bt-Bt-Bc-Be-Be-Ba-Ba-Bt-Bt-Be-Bt-Be- 2"
[0154] where Bg, Ba, Bt and Bc are as defined above;

[0155] Bg., is a group represented by any one of the
following (102a") to (102g"):

—CH,CH,OH, (102a")
-Ba-CH,CH,OH, (102b™)
-Ba-Bg-CH,CH,OH, (102¢")
-Ba-Bg-Bg-CH,CH,OH, (102d™
-Ba-Bg-Bg-Ba-CH,CH,OH, (102¢")
-Ba-Bg-Bg-Ba-Ba-CH,CH,OH, or (102"
-Ba-Bg-Bg-Ba-Ba-Bt-CH,CH,OH, (102g™

[0156] where Bg, Ba, Bt and Bc are as defined above;

[0157] provided that at least one of the nucleosides con-
stituting the compound represented by formula (II") has
2"-0,4"-C-alkylene group.

[0158] [28] A compound represented by the following
general formula (III") or a pharmacologically acceptable
salt thereof:

Bry—By3—Bg+ ()

[0159] where B ., is a group represented by any one of the
following (3a") to (3m"):

HO—, (3a")
HO-Be-, (3b"
HO-Ba-Be-, (3¢")
HO-Ba-Ba-Be-, (3d"
HO-Ba-Ba-Ba-Be-, (3e")
HO-Ba-Ba-Ba-Ba-Be-, (3£
HO-Bg-Ba-Ba-Ba-Ba-Be-, 3g")
HO-Bt-Bg-Ba-Ba-Ba-Ba-Be-, (3h")

22
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HO-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Bc-,
HO-Ba-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Bc-,

(i)
Gi"

HO-Bt-Ba-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Be-, (3k")
HO-Ba-Bt-Ba-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Be-, or 31
HO-Bc-Ba-Bt-Ba-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Be- (Bm")

[0160] where Bg is a group represented by the following

formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G

0
N NH
F
N N NH,
0
Y
(G2)
0
NI,
(Al)
NI,
N x
I
N N
0
Y
(A2)
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-continued
(€1

(€2)
NH,
(U1)
0
| NH
N/&O
0
Y
(T2)
0

[0161] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

Apr. 12,2007

-continued

X2)

[0162] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0163] B, is a group represented by the following for-

mula (3"):

-Bg-Bc-Be-Bg-Be-Be-

3"

[0164] where Bg, Ba, Bt and Bc are as defined above;

[0165] Bg.; is a group represented by any one of the

following (103a") to (103m"):
—CH,CH,0H,
-Ba-CH,CH,OH,
-Ba-Bt-CH,CH,OH,
-Ba-Bt-Bt-CH,CH,OH,
-Ba-Bt-Bt-Bt-CH,CH,OH,
-Ba-Bt-Bt-Bt-Be-CH,CH,OH,
-Ba-Bt-Bt-Bt-Be-Bt-CH,CH,OH,
-Ba-Bt-Bt-Bt-Be-Bt-Be-CH,CH,OH,
-Ba-Bt-Bt-Bt-Be-Bt-Be-Ba-CH,CH,0H,
-Ba-Bt-Bt-Bt-Be-Bt-Be-Ba-Ba-CH,CH,OH,
-Ba-Bt-Bt-Bt-Be-Bt-Be-Ba-Ba-Be-CH,CH,OH,
-Ba-Bt-Bt-Bt-Bc-Bt-Be-Ba-Ba-Be-Ba-CH,CH,OH, or

-Ba-Bt-Bt-Bt-Bc-Bt-Be-Ba-Ba-Be-Ba-Bg-
CH,CH,OH

(103a")
(103b")
(103c")
(103d")
(103¢")
(103£")
(103"
(103h")
(1031
(103j")
(103k")
(1031

(103m")

[0166] where Bg, Ba, Bt and Bc are as defined above;

[0167] provided that at least one of the nucleosides con-
stituting the compound represented by formula (III") has

2"-0,4"-C-alkylene group.

[0168] [29] A compound represented by the following
general formula (IV") or a pharmacologically acceptable

salt thereof:

Bra—Bya—Bpeg

av")

where Br., is a group represented by any one of the

following (4a") to (4;"):
HO—,
HO-Ba-,
HO-Bc-Ba-,
HO-Bt-Be-Ba-,
HO-Bg-Bt-Be-Ba-,
HO-Bg-Bg-Bt-Be-Ba-,
HO-Ba-Bg-Bg-Bt-B¢-Ba-,
HO-Bt-Ba-Bg-Bg-Bt-Be-Ba-,
HO-Bc-Bt-Ba-Bg-Bg-Bt-Be-Ba-, or
)JHO-Bg-Bc-Bt-Ba-Bg-Bg-Bt-Be-Ba-
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[0169] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G

0
N
</ | NH
Z
N N NH,
0
)|< Y
(G2)
0
NH,
(A1)
NH,
X
I
N N/
0
)|< Y
(A2)
NH,
N S
(1 J
J
N

€
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-continued
(€2)
NH,
Uun
(@]
| NH
N/ko
(@]
Y
(T2)
(@]

[0170] where X is individually and independently a group

represented by the following formula (X1) or (X2):

X1

O=I|’—OH
:
|
X2)
|
0
S=I|’—OH
b
|

[0171] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;
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[0172] By, is a group represented by the following for-
mula (4"):

-Bg-Bg-Be-Bt-Bg-Be-Bt-Bt-Bt- 4"
[0173] where Bg, Ba, Bt and Bc are as defined above;

[0174] Bg., is a group represented by any one of the
following (104a") to (104;"):

—CH,CH,OH, (104a™)
-Bg-CH,CH,OH, (104b™)
-Bg-Be-CH,CH,OH, (104¢™)
-Bg-Be-Be-CH,CH,OH, (104d™
-Bg-Be-Be-Be-CH,CH,OH, (104e™)
-Bg-Be-Be-Be-Bt-CH,CH,OH, (104"
-Bg-Be-Be-Be-Bt-Be-CH,CH,OH, (104g™
-Bg-Be-Be-Be-Bt-Be-Ba-CH,CH, OH, (104h™)
-Bg-Be-Be-Be-Bt-Be-Ba-Bg-CH,CH,OH, or (104i")
-Bg-Be-Be-Be-Bt-Be-Ba-Bg-Be-CH,CH,OH (104j™)

[0175] where Bg, Ba, Bt and Bc are as defined above;

[0176] provided that at least one of the nucleosides con-
stituting the compound represented by formula (IV") has
2"-0,4"-C-alkylene group.

[0177] [30] A compound represented by the following
general formula (V") or a pharmacologically acceptable
salt thereof:

BT"SiBM"57BB"5 (V”)

[0178] where Br.5 is a group represented by any one of the
following (5a") to (5;"):

HO—, (5a™)
HO-Ba-, (5b")
HO-Bg-Ba-, (5¢")
HO-Bg-Bg-Ba-, (54"
HO-Ba-Bg-Bg-Ba-, (5¢")
HO-Be-Ba-Bg-Bg-Ba-, (51"
HO-Be-Be-Ba-Bg-Bg-Ba-, (5g"
HO-Bt-Be-Be-Ba-Bg-Bg-Ba-, (5h")
HO-Bg-Bt-Be-Be-Ba-Bg-Bg-Ba-, or (51"
HO-Ba-Bg-Bt-Be-Be-Ba-Bg-Bg-Ba- (55"

[0179] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G
(€]

N NH
/
N N NH,

e}

Apr. 12,2007

-continued
(G2)
O
N
</ | NH
)\
N NH,
(AD)
NH,
x
I
N N/
(@]
Y
(A2)
NH,
N x
1)
F
N
(€1
NH,
(]
N/KO
(@]
X Y
(€2)
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-continued
Uun
O
| NH
N/ko
O
)|( Y
(T2)
O
H,C
| NH
/&O

[0180] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
;
|
X2)

|

(6]
S=I|’—OH

.

|

[0181] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0182] B, is a group represented by the following for-
mula (5"):

-Bg-Bc-Bt-Ba-Bg-Bg-Bt-Be-Ba- (5"
[0183] where Bg, Ba, Bt and Bc are as defined above;

[0184] Bg.s is a group represented by any one of the
following (105a") to (105;"):

— CH,CH,0H, (105a")
-Bg-CH,CH,OH, (105b")
-Bg-Bg-CH,CH,OH, (105¢")
-Bg-Bg-Be-CH,CH,0H, (105d")

26
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-Bg-Bg-Be-Bt-CH,CH,OH, (105e")
-Bg-Bg-Be-Bt-Bg-CH,CH,OH, (105"
-Bg-Bg-Be-Bt-Bg-Be-CHLCH,OH, (105"
-Bg-Bg-Bc-Bt-Bg-Be-Bt-CH,CH,OH, (105h")

-Bg-Bg-Bc-Bt-Bg-Be-Bt-Bt-CH,CH,OH, or (105i")
(105§")

[0185] where Bg, Ba, Bt and Bc are as defined above;

-Bg-Bg-Bc-Bt-Bg-Be-Bt-Bt-Bt-CH,CH,OH

[0186] provided that at least one of the nucleosides con-
stituting the compound represented by formula (V") has
2"-0,4"-C-alkylene group.

[0187] [31] A compound represented by the following
general formula (VI") or a pharmacologically acceptable
salt thereof:

BT"FBM"FBB"G (VI”)

[0188] where Br.is a group represented by any one of the
following (6a") to (6j"):

HO—, (6a")
HO-Ba-, (6b™)
HO-Ba-Ba-, (6¢")
HO-Ba-Ba-Ba-, (6d™)
HO-Bc-Ba-Ba-Ba-, (6e")
HO-Bc-Be-Ba-Ba-Ba-, (61"
HO-Bt-Be-Be-Ba-Ba-Ba-, (6g")
HO-Bt-Bt-Be-Be-Ba-Ba-Ba-, (6h")

HO-Be-Bt-Bt-Be-Be-Ba-Ba-Ba-, or (61")

6"

[0189] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

HO-Bt-Bc¢-Bt-Bt-Be-Be-Ba-Ba-Ba-

(G

0
N NH
S P
=
N N NH,
0
)|< Y
(G2)
0
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27
-continued -continued
(T2)
Al
NI (A1) 0
H;C
N N NH
/ N
T |
N N/ 6]
(6]
Y
(A2)
NH,
[0190] where X is individually and independently a group
</N | Xy represented by the following formula (X1) or (X2):
N) | (X1)
|
O=I|’—OH
I
1 (X2)
NH, |
|
| \ N S=I|’—OH
/k (@]
N 0 |

[0191] Y is individually and independently a hydrogen

Y atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a

single bond or an alkylene group with 1-5 carbon atoms;

[0192] B, is a group represented by the following for-

()
NH, mula (6"):

-Bg-Bc-Ba-Bg-Be-Be-Bt-Be-Bt- (6"

[0193] where Bg, Ba, Bt and Bc are as defined above;
[0194] Bg.s is a group represented by any one of the

following (106a") to (106j"):

—CH,CH,0H, (106a”)
-Bc-CH,CH,OH, (106b")
-Bc-Bg-CH,CH,OH, (106¢”)
-Bc-Bg-Be-CH,CH,OH, (106d")
o ©h -Bc-Bg-Be-Bt-CH,CH,OH, (106e”)
-Bc-Bg-Be-Bt-Be-CH,CH,OH, (106£")
NH -Be-Bg-Be-Bt-Be-Ba-CH,CH,OH, (106g")
| -Bc-Bg-Be-Bt-Be-Ba-Be-CH,CH,OH, (106h")
N (6] -Be-Bg-Be-Bt-Be-Ba-Be-Bt-CH,CH,OH, or (106i")
0 -Bc-Bg-Be-Bt-Be-Ba-Be-Bt-Be-CH,CH,OH, (106j™)

[0195] where Bg, Ba, Bt and Bc are as defined above;
Xy [0196] provided that at least one of the nucleosides con-

stituting the compound represented by formula (VI") has
2"-0,4"-C-alkylene group.
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[0197] [32] A compound represented by the following
general formula (VII") or a pharmacologically acceptable
salt thereof:

BT"77BM"77BB"7 (VII”)

[0198] where B, is a group represented by any one of the
following (7a") to (7;"):

HO—, (72")
HO-Bt-, (7b")
HO-Bt-Bt-, (7¢")
HO-Bg-Bt-Bt-, (7d"
HO-Ba-Bg-Bt-Bt-, (7¢")
HO-Bg-Ba-Bg-Bt-Bt-, (7"
HO-Bt-Bg-Ba-Bg-Bt-Bt-, (7"
HO-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, (7h")
HO-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, or (71")
HO-Bo-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt- 7"

[0199] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G

0
N
NH
=
N N NH,
0
X Y
(G2)
0
NH
Z
N NH,
(Al)
NH,
X
N
A
N N/
0
Y

Apr. 12,2007

-continued
(A2)
NH,
N x
I
N N/
x Yo
(€1
NH,
(]
N/KO
(@]
Y
(€2)
NH,
Uun
(@]
| NH
N/ko
(@]
Y
(T2)
(@]
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29

[0200] where X is individually and independently a group HO-Bt-Bt-Be-Ba-Bt-Be-, (8g")
represented by the following formula (X1) or (X2): HO-Bt-Bt-Bt-Bo-Ba-Bt-Be- &h")
HO-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (8i")
| X1 HO-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be-, @&
0 HO-Bt-Bt-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (8k")
O=I|’—OH HO-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (81"
(l) HO-Bc-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be-, or (8m")
| HO-Bc-Be-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be- (8n")
X2)  [0209] where Bg is a group represented by the following
| formula (G1) or (G2); Ba is a group represented by the
0 following formula (A1) or (A2); Be is a group represented
S=I|>— OH by the following formula (C1) or (C2); and Bt is a group

| represented by the following formula (U1) or (T2):

(6]

(G

(€]
[0201] Y is individually and independently a hydrogen N
atom, a hydroxyl group or an alkoxy group with 1-6 / NH
carbon atoms; and Z is individually and independently a < |
single bond or an alkylene group with 1-5 carbon atoms; N N/ NI,
[0202] B,,., is a group represented by the following for- 0
mula (7"):
-Bt-Be-Bt-Bt-Be-Be-Ba-Ba-Ba- tm (7") X Y
[0203] where Bg, Ba, Bt and Bc are as defined above; |
(G2)
[0204] Bg., is a group represented by any one of the o]
following (107a") to (107;"):
—CH,CH,OH, (107a")
-Bg-CH,CH,OH, (107b")
-Bg-Bc-CH,CH,OH, (107¢") NH,
-Bg-Bc-Ba-CH,CH,OH, (107d")
-Bg-Bc-Ba-Bg-CH,CH,OH, (107e")
-Bg-Bc-Ba-Bg-Bc-CH,CH,OH, (107£")
-Bg-Be-Ba-Bg-Be-Be-CH,CH,OH, (107g")
-Bg-Be-Ba-Bg-Be-Be-Bt-CH,CH,OH, (107h") NH (AD)
-Bg-Be-Ba-Bg-Be-Be-Bt-Be-CH,CH,OH, or (1071") :
-Bg-Bc-Ba-Bg-Be-Be-Bt-Be-Bt-CH,CH,OH (107j") N Xy
[0205] where Bg, Ba, Bt and Bc are as defined above; </ | )
P
[0206] provided that at least one of the nucleosides con- N N
stituting the compound represented by formula (VII") has Y
2"-0,4"-C-alkylene group.
[0207] [33] A compound represented by the following X Y
general formula (VIII") or a pharmacologically accept- |
able salt thereof: (A2)
NH,
BT"SiBM"SiBB"S (VIII”)
[0208] where B .4 is a group represented by any one of the N XN
following (8a") to (8n"): </ | )
HO—, (82") NS
HO-Be-, (8b")
HO-Bt-Be-, (8¢")
HO-Ba-Bt-Be-, (8d")
HO-Be-Ba-Bt-Be-, (8e")
HO-Bt-Bc-Ba-Bt-Be-, (81"
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-continued
(€1

0
X Y
(€2)
NH,
(U1)
0
| NH
N/&O
0
Y
(T2)
0

[0210] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

Apr. 12,2007

-continued
X2)

|

(6]
S=I|’—OH

.

|

[0211] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0212] B, is a group represented by the following for-
mula (8"):

-Ba-Bg-Be-Bt-Be- (8"
[0213] where Bg, Ba, Bt and Bc are as defined above;

[0214] Bg.g is a group represented by any one of the
following (108a") to (108n"):

—CH,CH,0H, (108a")
-Bt-CH,CH,OH, (108b™)
-Bt-Bt-CH,CH,OH, (108¢™)
-Bt-Bt-Bt-CH,CH,OH, (108d™")
-Bt-Bt-Bt-Bt-CH,CH,OH, (108e")
-Bt-Bt-Bt-Bt-Ba-CH,CH,O0H, (108f")
-Bt-Bt-Bt-Bt-Ba-Bc-CH,CH,OH, (108g™)
-Bt-Bt-Bt-Bt-Ba-Bce-Bt-CH,CH,OH, (108h™)
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-CH,CH,OH, (108i")
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-CH,CH,OH, (108j™)
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-CH,CH,OH, (108k™)
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-Bt-CH,CH,OH, (1081")
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Bce-Be-Be-Bt-Bt-CH,CH,OH,

or (108m")
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-Bt-Bt-Bg-

CH,CH,OH (108n")

[0215] where Bg, Ba, Bt and Bc are as defined above;

[0216] provided that at least one of the nucleosides con-
stituting the compound represented by formula (VIII")
has 2"-0,4"-C-alkylene group.

[0217] [34] A compound represented by the following
general formula (IX") or a pharmacologically acceptable
salt thereof:

BT"QiBM"QiBB"Q (D<”)

[0218] where B ., is a group represented by any one of the
following (9a") to (9n"):

D-, (9a™)
D-Bg-, ©b™)
D-Ba-Bg-, (9¢")
D-Bg-Ba-Bg-, (9d")
D-Ba-Bg-Ba-Bg-, (9e")
D-Bc-Ba-Bg-Ba-Bg-, 9of")
D-Bc-Be-Ba-Bg-Ba-Bg-, 9g")
D-Ba-Bce-Be-Ba-Bg-Ba-Bg-, (9h")
D-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-, (91")
D-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-, 9"
D-Bg-Bt-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-, (9k™)
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D-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-, o
D-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-, or (9m")
D-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg- (9n")

[0219] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); Bt is a group
represented by the following formula (U1) or (T2); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:

(€]
l

Ot

OH
(G

(G2)

NH

(A1)

(A2)

Apr. 12,2007

-continued
(€1

(€2)

UL

(T2)

[0220] where X is individually and independently a group

represented by the following formula (X1) or (X2):

X1

|

(6]
O=I|’—OH

.

|
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-continued
X2)

[0221] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0222] By is a group represented by the following for-
mula (9"):

-Bt-Ba-Ba-Bc-Ba-Bg-Bt- (C]
[0223] where Bg, Ba, Bt and Bc are as defined above;

[0224] Bg., is a group represented by any one of the
following (109a") to (1091"):

—CH,CH,OH, (109a™)
-Be-CH,CH,OH, (109b™)
-Be-Bt-CH,CH,OH, (109¢")
-Be-Bt-Bg-CH,CH,OH, (109d™)
-Be-Bt-Bg-Ba-CH,CH,OH, (109¢")
-Be-Bt-Bg-Ba-Bg-CH,CH,OH, (1091
-Be-Bt-Bg-Ba-Bg-Bt-CH,CH,OH, (109g™
-Be-Bt-Bg-Ba-Bg-Bt-Ba-CH,CH,OH, (109h™)
-Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-CH,CH,OH, (109"
-Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Bg-CH,CH,OH, (109"
-Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Bg-Ba-CH,CH,OH, or (109k")
-Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Bg-Ba-Bg-CH,CH,OH (1091")

[0225] where Bg, Ba, Bt and Bc are as defined above;

[0226] provided that at least one of the nucleosides con-
stituting the compound represented by formula (IX") has
2"-0,4"-C-alkylene group.

[0227] [35] A compound represented by the following
general formula (X") or a pharmacologically acceptable
salt thereof:

BT"loiBM"loiBB"IO (X”)

[0228] where B, is a group represented by any one of
the following (10a") to (10e"):

D-, (102"
D-Bt-, (10b")
D-Bg-Bt-, (10¢")
D-Bg-Bg-Bt-, or (10d™)
D-Ba-Bg-Bg-Bt- (10e")

[0229] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); Bt is a group
represented by the following formula (U1) or (T2); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:

Apr. 12,2007

(G

o
N NH
]
Z
o N N NH,
X v
(G2)
0
(Al)
NH,
N S
I
Z
N
o N
Y
(A2)
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-continued
(€1

(€2)

UL

(T2

[0230] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

|

(6]
O=I|’—OH

.

|

Apr. 12,2007

-continued
X2)

[0231] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0232] B, is a group represented by the following
formula (10"):

-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-Bt-Ba-
Ba- (10"

[0233] where Bg, Ba, Bt and Bc are as defined above;

[0234] Bg.,, is a group represented by any one of the
following (110a") to (110e"):
—CH,CH,0H, (11027
(1106™)
(110¢™)
(110d")
-Bc-Ba-Bg-Bt-CH,CH,0H (110e™)

[0235] where Bg, Ba, Bt and Bc are as defined above;

-Be-CH,CH,OH,
-Be-Ba-CH,CH,OH,
-Be-Ba-Bg-CH,CH,OH, or

[0236] provided that at least one of the nucleosides con-
stituting the compound represented by formula (X") has
2"-0,4"-C-alkylene group.

compound represented by the following

0237] [36] A d d by the followi
general formula (XI") or a pharmacologically acceptable
salt thereof:

BT"lliBM"lliBB"ll (XI”)

[0238] where B, is a group represented by any one of
the following (11a") to (11j"):

D-, (112"

D-Be-, (11b")
D-Ba-Be-, (11e")
D-Bo-Ba-Be-, (11d")
D-Be-Be-Ba-Be-, (11e")
D-Ba-Be-Be-Ba-Be-, (11£7)
D-Ba-Ba-Be-Bo-Ba-Be-, (11g")
D-Bt-Ba-Ba-Bc¢-Be-Ba-Be-, (11h")
D-Bg-Bt-Ba-Ba-Be-Be-Ba-Be-, or (11i")
D-Ba-Bg-Bt-Ba-Ba-Bc-Be-Ba-Be- (115"

[0239] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); Bt is a group
represented by the following formula (U1) or (T2); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:
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-continued
0 1
|| N
O—Il’—O—
: L
N 6]
G 0
(€]
/N NH
1 -
&
N
o N NH, -
X Y
(G2)
(€]
/N NH
< | U1)
N = Q
o N NH,
| NH
N/ko
O
(A1) X Y
NH,
(T2)
N 2 0
(1 J
Z
N
o N
Y
(A2)
NH,
[0240] where X is individually and independently a group
</N | Xy represented by the following formula (X1) or (X2):
) XD
N

|

(6]
O=I|’—OH

.

|
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-continued
X2)

[0241] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0242] B, is a group represented by the following
formula (11"):

-Ba-Bg-Bg-Bt-Bt-Bg-Bt-Bg-Bt-Be-Ba- (11"
[0243] where Bg, Ba, Bt and Bc are as defined above;

[0244] Bg.,, is a group represented by any one of the
following (111a") to (1115"):

—CH,CH,OH, (111a")
-Be-CH,CH,OH, (111b")
-Be-Be-CH,CH,OH, (111¢™)
-Be-Be-Ba-CH,CH,OH, (111d")
-Be-Be-Ba-Bg-CH,CH,OH, (111e™)
-Be-Be-Ba-Bg-Ba-CH,CH,OH, (11117
-Be-Be-Ba-Bg-Ba-Bg-CH,CH,OH, (111g"
-Be-Be-Ba-Bg-Ba-Bg-Bt-CH,CH,OH, (111h")
-Be-Be-Ba-Bg-Ba-Bg-Bt-Ba-CH,CH,OH, or (111i")
-Be-Be-Ba-Bg-Ba-Bg-Bt-Ba-Ba-CH,CH,OH (111"

[0245] where Bg, Ba, Bt and Bc are as defined above;

[0246] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XI") has
2"-0,4"-C-alkylene group.

[0247] [37] A compound represented by the following
general formula (XII") or a pharmacologically acceptable
salt thereof:

Bro—Bmr12—Bru12 (XI1")

[0248] where By, is a group represented by any one of
the following (12a") to (12§"):

D-, (12a")
D-Bt-, (12b")
D-Ba-Bt-, (12¢")
D-Be-Ba-Bt-, (12d"
D-Be-Be-Ba-Bt-, (12¢")
D-Ba-Be-Be-Ba-Bt-, (12"
D-Bc-Ba-Be-Be-Ba-Bt-, (12g"
D-Be-Be-Ba-Be-Be-Ba-Bt-, (12h")
D-Be-Be-Be-Ba-Be-Be-Ba-Bt-, or (12i")
D-Ba-Be-Be-Be-Ba-Be-Be-Ba-Bt- (12"

[0249] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); Bt is a group

Apr. 12,2007

represented by the following formula (U1) or (T2); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:

(G

0
N NH
AL
Z
o N N NH,
Y
(G2)
0
N NH
]
)\
N NH,
(Al)
NH,
N S
I
Z
N
o N
Y
(A2)
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-continued -continued
((&Y)] X2)

[0251] Y is individually and independently a hydrogen

Y atom, a hydroxyl group or an alkoxy group with 1-6

| carbon atoms; and Z is individually and independently a
(€2) single bond or an alkylene group with 1-5 carbon atoms;

[0252] By, is a group represented by the following
formula (12"):

-Be-Ba-Be-Be-Be-Bt-Be-Bt-Bg-Bt-Bg- (12"
[0253] where Bg, Ba, Bt and Bc are as defined above;

[0254] Bg.,, is a group represented by any one of the
following (112a")-(112j"):

—CH,CH,0H, (11227
-Ba-CH,CH,OH, (112b”)
-Ba-Bt-CH,CH,OH, (112¢")
o U1 -Ba-Bt-Bt-CH,CH,OH, (112d™)
-Ba-Bt-Bt-Bt-CH,CH,OH, (112¢")
NI -Ba-Bt-Bt-Bt-Bt-CH,CH,OH, (1121")
| -Ba-Bt-Bt-Bt-Bt-Ba-CH,CH,OH, (112g")
N /Ko -Ba-Bt-Bt-Bt-Bt-Ba-Bt-CH,CH,OH, (112h")
o) -Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba-CH,CH,OH, or (1121
-Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba-Ba-CH,CH,OH (112"
[0255] where Bg, Ba, Bt and Bc are as defined above;
Y [0256] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XII") has
™) 2"-0,4"-C-alkylene group.
(€]

[0257] [38] A compound represented by the following
general formula (XIII") or a pharmacologically accept-
able salt thereof:

B.j3—Bye3—Beis (XTIII")

[0258] where B, 5 is a group represented by any one of
the following (13a") to (13k"):

[0259] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented

HO—, (132"
HO-Be-, (13b")
HO-Bt-Be-, (13¢")
HO-Bg-Bt-Be-, (13d")
T, . HO-Bg-Bg-Bt-Be-, 13e"
[0250] where X is individually and independently a group goe (13¢")
. . HO-Ba-Bg-Bg-Bt-Be-, (13"
represented by the following formula (X1) or (X2):
HO-Ba-Ba-Bg-Bg-Bt-Be-, (13g"
| XD HO-Bc-Ba-Ba-Bg-Bg-Bt-Be-, (13h™)
0 HO-Bt-Be-Ba-Ba-Bg-Bg-Bt-Be-, (13i")
| HO-Be-Bt-Be-Ba-Ba-Bg-Bg-Bt-Be-, or (13"
O=—=P—OH

| HO-Bc-Be-Bt-Be-Ba-Ba-Bg-Bg-Bt-Be- (13k™)

(6]
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by the following formula (C1) or (C2); and Bt is a group

represented by the following formula (U1) or (T2): -continued
NH, ©
0 @0 | XN
</N | NH o N/KO
o\ N)\NHZ
X Y
Y | ()

(G2)
(€]
N NH
]
/I\
N NH,
un
(€]
| NH
N/KO
O
(A1)
NH, X v
N x
& ¥ (12)
) 0
N
0 N
Y
(A2)
NH,
[0260] where X is individually and independently a group
</N | Xy represented by the following formula (X1) or (X2):
) XD
N

|

(6]
O=I|’—OH

.

|
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-continued
X2)

[0261] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0262] B, 5 is a group represented by the following
formula (13"):

-Ba-Be-Be-Be-Ba-Be-Be-Ba-Bt-Be- (13"
[0263] where Bg, Ba, Bt and Bc are as defined above;

[0264] Bg.,; is a group represented by the following
(113a"):

— CH,CH,OH (113a")

[0265] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XIII")
has 2"-0,4"-C-alkylene group.

compound represented by the following

0266] [39] A d d by the followi
general formula (XIV") or a pharmacologically accept-
able salt thereof:

BT"147BM"147BB"14 (XIV”)

where Br.,, is a group represented by any one of the
following (14a") to (14q"):

HO—, (14a")
HO-Ba-, (14b™)
HO-Ba-Ba-, (14c™)
HO-Bg-Ba-Ba-, (14d™)
HO-Ba-Bg-Ba-Ba-, (14e")
HO-Bg-Ba-Bg-Ba-Ba-, (14"
HO-Ba-Bg-Ba-Bg-Ba-Ba-, (14g™
HO-Be-Ba-Bg-Ba-Bg-Ba-Ba-, (14h™)
HO-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14i")
HO-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14"
HO-Ba-Ba-Bg-Bce-Ba-Bg-Ba-Bg-Ba-Ba-, (14k™)
HO-Be-Ba-Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba-Ba-, (141"
HO-Bt-Be-Ba-Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba-Ba-, (14m")
HO-Ba-Bt-Bc-Ba-Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba-Ba-, (14n")
HO-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Bce-Ba-Bg-Ba-Bg-Ba-

Ba-, (140™)
HO-Bt-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Bce-Ba-Bg-Ba-Bg-

Ba-Ba-, or (14p™)
HO-Bt-Bt-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Be-Ba-Bg-Ba-Bg-

Ba-Ba- (149"

[0267] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

38

Apr. 12,2007

(G1)
o
N NH
AL
=
o Y N NH,
)|< Y
(G2)
0
(Al)
NH,
S
I
Z
N
o N
)|< Y
(A2)
NH,

€
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-continued
(€2)
NH,
Uun
(@]
| NH
N @]
O
Y
(T2)
O

[0268] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1
|
0
O=I|’—OH
;
|
X2)

:
S=I|’—OH

g

|

[0269] Y is individually and independently a hydrogen

atom, a hydroxyl group or an alkoxy group with 1-6

Apr. 12,2007

carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0270] By, is a group represented by the following
formula (14"):

-Ba-Bg-Bc-Be- (14")
[0271] where Bg, Ba, Bt and Bc are as defined above;

0272] B, is a group represented by any one of the
B'14 group rep Yy any
following (114a") to (1140"):

—CH,CH,0H, (114a™)
-Ba-CH,CH,OH, (114b™)
-Ba-Bg-CH,CH,O0H, (114c¢™)
-Ba-Bg-Bt-CH,CH,OH, (114d")
-Ba-Bg-Bt-Be-CH,CH,OH, (114e")
-Ba-Bg-Bt-Be-Bg-CH,CH,OH, (114f")
-Ba-Bg-Bt-Be-Bg-Bg-CH,CH,O0H, (114g™)
-Ba-Bg-Bt-Bce-Bg-Bg-Bt-CH,CH,OH, (114h")
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-CH,CH,OH, (114i")
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-CH,CH,OH, (114§™)
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-Bg-CH,CH,0H, (114k™)
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-Bg-Bt-CH,CH,OH, (1141")
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-Bg-Bt-Bt-

CH,CH,OH, (114m")
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-Bg-Bt-Bt-Be-

CH,CH,OH, or (114n")
-Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba-Ba-Bg-Bt-Bt-Be-Bt-

CH,CH,OH (1140")

[0273] where Bg, Ba, Bt and Bc are as defined above;

[0274] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XIV")
has 2"-0,4"-C-alkylene group.

[0275] [40] A compound represented by the following
general formula (XV") or a pharmacologically acceptable
salt thereof:

BT"157BM"157BB"15 (XV”)

[0276] where B 5 is a group represented by any one of
the following (15a") to (15;"):

HO—, (152"
HO-Bt-, (15b")
HO-Bo-Bt-, (15¢")
HO-Bt-Be-Bt-, (15d")
HO-Bt-Bt-Bo-Bt-, (15¢")
HO-Bt-Bt-Bt-Be-Bt-, (158"
HO-Ba-Bt-Bt-Bt-Bo-Bt-, (15g")
HO-Bc-Ba-Bt-Bt-Bt-Be-Bt-, (15h™)
HO-Bg-Bc-Ba-Bt-Bt-Bt-Be-Bt-, or (15i")
HO-Bg-Bg-Be-Ba-Bt-Bt-Bt-Bo-Bt- (15"

[0277] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):
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-continued
G 2)

</N | NH Xy

)|( Y
(G2)
o} (u1)
(€]
/N NH
CAL A (1
F
N NH, /k
N (6]
O,
Y
NH (AD)
’ (12)
(€]
=
1)
F
N
o N
)|( Y
(A2)
NH,
N. 2 N
</ | ) [0278] where X is individually and independently a group
F represented by the following formula (X1) or (X2):
| XD
|
O=—=P—OH
(€1 I
NH, (|)
N
| /g X2
N o) |
O, (6]
S=I:’—OH
(6]
Y |
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[0279] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6

carbon atoms; and Z is individually and independently a (G

(6]
single bond or an alkylene group with 1-5 carbon atoms;
N
[0280] B,;,s is a group represented by the following </ | NH
formula (15"): -
o Y N NH,
-Ba-Bg-Bt-Bt-Bt-Bg-Bg-Ba-Bg- 15"
[0281] where Bg, Ba, Bt and Bc are as defined above;
[0282] Bg.;s is a group represented by any one of the X v
following (115a") to (115;"): |
— CH,CH,OH, (115a") o (G2)
-Ba-CH,CH,OH, (115b")
-Ba-Bt-CH,CH,OH, (115¢")
-Ba-Bt-Bg-CH,CH,OH, (115d")
-Ba-Bt-Bg-Bg-CH,CH,OH, (115¢")
-Ba-Bt-Bg-Bg-Be-CH,CH,OH, (11587
-Ba-Bt-Bg-Bg-Be-Ba-CH,CH,OH, (115g")
-Ba-Bt-Bg-Bg-Be-Ba-Bg-CH,CH,OH, (115h")
-Ba-Bt-Bg-Bg-Bc-Ba-Bg-Bt-CH,CH,OH, or (151" (A1)
NH,
-Ba-Bt-Bg-Bg-Be-Ba-Bg-Bt-Bt-CH,CH,OH (115"
[0283] where Bg, Ba, Bt and Bc are as defined above; </N | Ny
[0284] provided that at least one of the nucleosides con- N N)
stituting the compound represented by formula (XV") has 0
2"-0,4"-C-alkylene group.
[0285] [41] A compound represented by the following
general formula (XVI") or a pharmacologically accept- T Y
able salt thereof:
(A2)
Brois—Buris—Brris (XVI') NNH:
[0286] where B is a group represented by any one of N Xy
the following (15a") to (15{"): </ |
P
HO—, (16a")
HO-Bg-, (16b")
HO-Bt-Bg., (16¢")
HO-Bg-Bt-Bg-, (16d")
HO-Bg-Bg-Bt-Bg-, (16e")
C1
HO-Ba-Bg-Bg-Bt-Bg-, (16f") NH, v
HO-Ba-Ba-Bg-Bg-Bt-Bg-, (16g™"
Sy
HO-Bg-Ba-Ba-Bg-Bg-Bt-Bg-, (16h™) | /g
HO-Bt-Bg-Ba-Ba-Bg-Bg-Bt-Bg-, or (16i") N 0
HO-Be-Bt-Bg-Ba-Ba-Bg-Bg-Bt-Bg- (16" o

[0287] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented X Y
by the following formula (C1) or (C2); and Bt is a group |
represented by the following formula (U1) or (T2):
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[0289] Y is individually and independently a hydrogen
-continued atom, a hydroxyl group or an alkoxy group with 1-6
NIL €2 carbon atoms; and Z is individually and independently a

single bond or an alkylene group with 1-5 carbon atoms;

[0290] B, is a group represented by the following
formula (16"):

-Bt-Bt-Be-Bt-Bt-Bg-Bt-Ba-Be- 16"

[0291] where Bg, Ba, Bt and Bc are as defined above;

[0292] Bg., is a group represented by any one of the
following (116a") to (116;"):

—CH,CH,0H, (11627
0 ) -Bt-CH,CH,OH, (116b")
-Bt-Bt-CH,CH,OH, (116¢")
NH

| -Bt-Bt-Be-CH,CH,OH, (116d")
N o -Bt-Bt-Be-Ba-CH,CH,OH, (116e™)
0 -Bt-Bt-Be-Ba-Bt-CH,CH,OH, (1161")
-Bt-Bt-Be-Ba-Bt-Be-CH,CH,OH, (116g")
-Bt-Bt-Be-Ba-Bt-Be-Be-CH,CH,OH, (116h")

Y
-Bt-Bt-Be-Ba-Bt-Be-Be-Be-CH,CH,OH, or (1161
-Bt-Bt-Be-Ba-Bt-Be-Be-Be-Ba-CH,CH,OH (116"

o 12 [0293] where Bg, Ba, Bt and Bc are as defined above;
H;C [0294] provided that at least one of the nucleosides con-
| NH stituting the compound represented by formula (XVI")
has 2"-0,4"-C-alkylene group.
6]

[0295] [42] A compound represented by the following
general formula (XVII") or a pharmacologically accept-
able salt thereof:

BT"177BM"177BB"17 (XVII”)

[0296] where By ., is a group represented by any one of
the following (17a") to (17;"):

[0288] where X is individually and independently a group HO—, (172"
represented by the following formula (X1) or (X2):
HO-Bt, (17b™)
HO-Bt-Bt-, (17¢")
XD
| HO-Bg-Bt-Bt-, 17d")
(|) HO-Bg-Bg-Bt-Bt-, (17e")
O=I|’—OH HO-Be-Bg-Bg-Bt-Bt-, a7
0 HO-Bc-Be-Bg-Bg-Bt-Bt-, (17g")
| x2) HO-Bt-Bc-Be-Bg-Bg-Bt-Bt-, (170"
HO-Be-Bt-Be-Be-Bg-Bg-Bt-Bt-, or (17i")
)HO-Bc-Be-Bt-Be-Be-Bg-Bg-Bt-Bt- 17"

[0297] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

!
S=I|’—OH

.

|
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-continued
(G (C2)
o] NH,
H;C
N x
NH N
o\ N NH, 0
)|( Y
(G2)
i un
(€]
</N | NH
)\ | e
N NH, /&
N 6]
O,
Y
(A1)
NH,
N x (T2)
(1) O
N Z H;C
o N | NH
6]
)|( Y
(A2)
NH,
[0298] where X is individually and independently a group
represented by the following formula (X1) or (X2):
| XD
(6]
(CH _ |
NH, O—Il’—OH
(6]
Xy |
| /g X2
N o) |
O, (6]
S=I:’—OH
(6]
Y |
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[0299] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

(G

N
[0300] B,;.,, is a group represented by the following </ | NH
formula (17"): )\
am A
-Be-Bt-Bg-Ba-Ba-Bg-Bg-Bt-Bg- (17" 1)

[0301] where Bg, Ba, Bt and Bc are as defined above;

X Y
[0302] Bg.,, is a group represented by any one of the |
following (117a") to (117j"): @)
(€]
—CH,CH,OH, (117a")
-Bt-CH,CH,OH, (117b")
-Bt-Bt-CH,CH,OH, (117¢")
-Bt-Bt-Be-CH,CH,OH, (117d") NH;
-Bt-Bt-Be-Bt-CH,CH,OH, (117e")
-Bt-Bt-Be-Bt-Bt-CH,CH,OH, (11717
-Bt-Bt-Be-Bt-Bt-Bg-CH,CH,OH, (117g")
-Bt-Bt-Be-Bt-Bt-Bg-Bt-CH,CH,OH, (117h")
-Bt-Bt-Bo-Bt-Bt-Bg-Bt-Ba-CH,CH,OH, or (1171 NH (A1)
2
-Bt-Bt-Bc-Bt-Bt-Bg-Bt-Ba-Be-CH,CH,0H (117"
N
[0303] where Bg, Ba, Bt and Bc are as defined above; </ | SN
[0304] provided that at least one of the nucleosides con- N N)
stituting the compound represented by formula (XVII") 0
has 2"-0,4"-C-alkylene group.
[0305] [43] A compound represented by the following Y
general formula (XVIII") or a pharmacologically accept-
able salt thereof:
(A2)
Bris—Buris—Breis Xvir) NHa
[0306] where B4 is a group represented by any one of
the following (18a") to (18"):
HO—, (18a")
HO-Bg, (18b")
HO-Bt-Bg., (18¢")
HO-Be-Bt-Bg-, (18d")
HO-Be-Be-Bt-Bg-, (18¢e")
HO-Ba-Be-Be-Bt-Bg-, (181" (1)
NH,
HO-Bg-Ba-Be-Be-Bt-Bg-, (18g™")
HO-Ba-Bg-Ba-Be-Be-Bt-Bg-, (18h") Y N
HO-Ba-Ba-Bg-Ba-Be-Be-Bt-Bg-, or (18i") | /g
HO-Bt-Ba-Ba-Bg-Ba-Bc-Be-Bt-Bg- (18" N 0

[0307] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented X Y
by the following formula (C1) or (C2); and Bt is a group |
represented by the following formula (U1) or (T2):
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[0310] B, is a group represented by the following

-continued formula (18")1

NH, ©2) -Be-Bt-Be-Ba-Bg-Be-Bt-Bt-Be- (18")

HC N [0311] where Bg, Ba, Bt and Bc are as defined above;
| N [0312] Bg.,s is a group represented by any one of the

/g following (118a") to (118;"):

© —CH,CH,0H, (1182")
-Bt-CH,CH,OH, (118b”)
-Bt-Bt-CH,CH,OH, (118¢")
-Bt-Bt-Be-CH,CH,OH, (118d")
-Bt-Bt-Be-Bc-CH,CH,OH, (118¢")
o G -Bt-Bt-Be-Be-Bt-CH,CH,OH, (1181")
-Bt-Bt-Be-Be-Bt-Bt-CH,CH,OH, (118g")
NI -Bt-Bt-Be-Be-Bt-Bt-Ba-CH,CH,OH, (118h")
| /& -Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-CH,CH,OH, or (1181
N o] -Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Bc-CH,CH,OH (118"

O [0313] where Bg, Ba, Bt and Bc are as defined above;

[0314] provided that at least one of the nucleosides con-
Y stituting the compound represented by formula (XVIII")
| has 2"-0,4"-C-alkylene group.

o (12) [0315] [44] A compound represented by the following

general formula (XIX") or a pharmacologically accept-
able salt thereof:

BT"lgiBM"IQ—BB"IQ (XD{Y')

[0316] where B.. 4 is a group represented by any one of
the following (19a") to (19;"):

HO—, (19a")

HO-Be-, (19b")

HO-Bg-Be-, (19¢")

HO-Ba-Bg-Be-, (19d")

HO-Bt-Ba-Bg-Be-, (19e")

[0308] where X is individually and independently a group HO-Bt-Bt-Ba-Bg-Be-, (1917)
represented by the following formula (X1) or (X2): HO-Be-Bt-Bt-Ba-Bg-Be-, (19¢")
HO-Be-Be-Bt-Bt-Ba-Bg-Be-, (191"

1) HO-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-, or (191")

| HO-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be- 19"

O [0317] where Bg is a group represented by the following

formula (G1) or (G2); Ba is a group represented by the

o= Il’— OH . .
| following formula (A1) or (A2); Be is a group represented
o] by the following formula (C1) or (C2); and Bt is a group
| represented by the following formula (U1) or (T2):
| X2
Gl
(l) o (G
S=—=P—OH
| N
| |

/ NH
<N N)\ NIL

2
O

[0309] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6 X Y
carbon atoms; and Z is individually and independently a |
single bond or an alkylene group with 1-5 carbon atoms;
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-continued -continued

G2 U
o (G2) o

NH | NH
F /k
N NH, N 0
(6]
)|( Y
(T2)

(A1) o}

NH,
H;C
NH
x
(1) LA
N N/ N 6]
(6]
Y

(A2) [0318] where X is individually and independently a group

NH, represented by the following formula (X1) or (X2):

X1

|
O=I|’—OH
I
| X2
|
(€D §=—P—OH
NH, |
(6]
| Ny |
N/ko [0319] Y is individually and independently a hy.drogen
atom, a hydroxyl group or an alkoxy group with 1-6
0 carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;
v [0320] Byo is a group represented by the following
formula (19"):
NH (€2 -Bt-Bt-Bc-Bc-Ba-Bg-Bc-Be-Ba— (19"
2
e [0321] where Bg, Ba, Bt and Bc are as defined above;
3
Sy [0322] By, is a group represented by any one of the
| /J\ following (119a") to (119§"):
N O — CH,CH,O0H, (119a")
-Bt-CH,CH,OH, (119b”)
-Bt-Bt-CH,CH,OH, (119¢")
-Bt-Bt-Bg-CH,CH,OH, (119d")
-Bt-Bt-Bg-Bt-CH,CH,OH, (119¢™)
-Bt-Bt-Bg-Bt-Bg-CH,CH,OH, (1191")

Sarepta Exhibit 1051, Page 69 of 175



US 2007/0082861 Al

-Bt-Bt-Bg-Bt-Bg-Bt-CH,CH,OH,
-Bt-Bt-Bg-Bt-Bg-Bt-Bt-CH,CH,OH,

-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-CH,CH,0H, or
-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-Ba-CH,CH,0H

47

(119g")
(119h")
(119i")
(119"

[0323] where Bg, Ba, Bt and Bc are as defined above;

[0324] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XIX")

has 2"-0,4"-C-alkylene group.

compound represented by the following
0325] [45] A d d by the followi
general formula (XX") or a pharmacologically acceptable

salt thereof:

BT"207BM"207BB"20

(XX")

[0326] where B ., is a group represented by any one of

the following (20a") to (20;"):
HO—,
HO-Be-,
HO-Bt-Be-,
HO-Bt-Bt-Be-,
HO-Be-Bt-Bt-Be-,
HO-Bg-Be-Bt-Bt-Be-,
HO-Ba-Bg-Be-Bt-Bt-Be-,
HO-Bc-Ba-Bg-Be-Bt-Bt-Be-,
HO-Bt-Bc-Ba-Bg-Be-Bt-Bt-Be-, or
HO-Bc-Bt-Be-Ba-Bg-Be-Bt-Bt-Be-

(20a")
(20b")
(20¢")
(20d")
(20e")
(20f")
(20g")
(20h")
(20i")
(205"

[0327] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

1

N NH,

(G

(G2)
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-continued
(AD)
NH,
N A
I
N N/
(@]
)|( Y
(A2)
NH,
N x
I
N N/
(@]
(€1
NH,
(]
N/ko
(@]
Y
(€2)
NH,

UL
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-continued
(T2)

H;C

| NH

[0328] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

O=I:’—OH
I
| X2)
]
S=I|’—OH
I

[0329] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0330] By, is a group represented by the following
formula (20"):

-Bt-Bt-Bc-Be-Bt-Bt-Ba-Bg-Be- (20"
[0331] where Bg, Ba, Bt and Bc are as defined above;

[0332] By, is a group represented by any one of the
following (120a") to (120i"):

— CH,CH,0H, (120a")
-Bt-CH,CHL,O0H, (120b")
-Bt-Bt-CH,CH,0H, (120¢")
-Bt-Bt-Be-CH,CH,OH, (120d")
-Bt-Bt-Be-Be-CH,CHLOH, (120e")
-Bt-Bt-Be-Be-Ba—CH,CH,OH, (1201
-Bt-Bt-Be-Be-Ba-Bg-CH,CH,0H, (120g")
-Bt-Bt-Be-Be-Ba-Bg-Be-CH,CH,OH, (120h")

-Bt-Bt-Be-Be-Ba-Bg-Be-Be-CH,CH,0H, or (1201")
-Bt-Bt-Bc-Be-Ba-Bg-Be-Be-Ba—CH,CH,OH

[0333] where Bg, Ba, Bt and Bc are as defined above;

(1205

[0334] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XX") has
2"-0,4"-C-alkylene group.

Apr. 12,2007

compound represented by the following

0335] [46] A d d by the followi
general formula (XXI") or a pharmacologically accept-
able salt thereof:

Broi—Bmai—Bgu) (XXT")

[0336] where Br.,, is a group represented by any one of
the following (21a") to (21e"):

HO—, (21a")
HO—Ba-, (21b™)
HO-Be-Ba-, (21"
HO-Bt-Be-Ba-, or (21d")
HO-Be-Bt-Be-Ba— (21e")

[0337] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); and Bt is a group
represented by the following formula (U1) or (T2):

(G

0
N NH
S P
Z
N N NH,
0
Y
(G2)
0

NH,

(A1)

NH,
N x
I
N N/
0
Y
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[0338] where X is individually and independently a group
-continued represented by the following formula (X1) or (X2):

(A2)
NH,

g
A
O

X1

0 X2)

€

0 [0339] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms;

[0340] B,,.,, is a group represented by the following
formula (21"):
-Bg-Bc-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be- 21"
[0341] where Bg, Ba, Bt and Bc are as defined above;

Ny [0342] Bg.,, is a group represented by any one of the

| /k following (121a") to (121e"):
N 0 —CH,CH,0H, (121a")

-Bt-CH,CH,OH, (1216")
-Bt-Bt-CH,CH,OH, (121¢")
-Bt-Bt-Be-CH,CH,OH, or (121d")
-Bt-Bt-Be-Be-CH,CH,OH (121 ¢
o) [0343] where Bg, Ba, Bt and Bc are as defined above;

0 [0344] provided that at least one of the nucleosides con-
stituting the compound represented by formula (XXI")

NI has 2"-0,4"-C-alkylene group.
| /g [0345] [47] The compound of any one of [26] to [46]
N o above which is selected from the group consisting of the

following compounds (i") to (xlix"), or a pharmacologi-
cally acceptable salt thereof:

(€2)

[0346] (i") a compound represented by the following for-
mula (i"):

HO-Bg-Ba—Ba—Ba—DBa-Bc-Bg-Be-Be-Bg-Be-Be-
(T2) Ba-Bt-Bt-Bt-Bc-Bt-CH,CH,0OH (i
[0347] (ii") a compound represented by the following
formula (ii"):
HO-Bc-Bt-Bg-Bt-Bt-Ba-Bg-Bc-Be-Ba-Be-Bt-Bg-Ba-
Bt-Bt-Ba—Ba—CH,CH,OH (ii")
[0348] (iii") a compound represented by the following
formula (iii"):

HO-Bt-Bg-Ba-Bg-Ba—Ba—Ba-Bc-Bt-Bg-Bt-Bt-Be-
Ba-Bg-Be-Bt-Bt-CH,CH,0H (iii")

[0349] (iv") a compound represented by the following
formula (iv"):

HO-Bc-Ba-Bg-Bg-Ba—DBa-Bt-Bt-Bt-Bg-Bt-Bg-Bt-
Be-Bt-Bt-Bt-Be-CH,CH,O0H (iv'")
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[0350] (v") a compound represented by the following
formula (v"):
HO-Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg-Bc-Ba-Bt-Bg-Bt-Bt-
Be-Be-Be-Ba—CH,CH,OH ")
[0351] (vi") a compound represented by the following
formula (vi"):
HO-—Ba-Bg-Bc-Ba-Bt-Bg-Bt-Bt-Be-Be-Be-Ba—Ba-
Bt-Bt-Be-Bt-Be-CH,CH,0H (vi")
[0352] (vii") a compound represented by the following
formula (vii"):
HO-Bg-Bc-Be-Bg-Be-Be-Ba-Bt-Bt-Bt-Be-Bt-Be-
Ba—Ba-Bce-Ba-Bg-CH,CH,OH (vii")
[0353] (viii") a compound represented by the following
formula (viii"):
HO-Bc-Ba-Bt-Ba—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Be-
Bg-Be-Be-Bg-Be-Be-CH,CH,OH (viii")
[0354] (ix") a compound represented by the following
formula (ix"):
HO-Bt-Bt-Be-Be-Be-Ba—Ba-Bt-Bt-Be-Bt-Be-Ba-
Bg-Bg-Ba—Ba-Bt-CH,CH,0H (ix")
[0355] (x") a compound represented by the following
formula (x"):
HO-Bc-Be-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg-
Be-Ba-Bt-Bg-CH,CH,OH (x")
[0356] (xi") a compound represented by the following
formula (xi"):
HO-Bc-Bt-Bce-Ba-Bg-Ba-Bt-Be-Bt-Bt-Be-Bt-Ba—
Ba-Be-Bt-Bt-Be-CH,CH,OH (xi")
[0357] (xii") a compound represented by the following
formula (xii"):
HO—Ba-Bc-Be-Bg-Be-Be-Bt-Bt-Be-Be-Ba-Be-Bt-
Bc-Ba-Bg-Ba-Bg-CH,CH,OH (xii")
[0358] (xiii") a compound represented by the following
formula (xiii"):
HO-Bt-Bc-Bt-Bt-Bg-Ba—Ba-Bg-Bt-Ba—Ba—Ba-
Be-Bg-Bg-Bt-Bt-Bt-CH,CH,OH (xiii")
[0359] (xiv") a compound represented by the following
formula (xiv"):
HO-Bg-Bg-Bc-Bt-Bg-Be-Bt-Bt-Bt-Bg-Be-Be-Be-Bt-
Bc-Ba-Bg-Be-CH,CH,OH (xiv")
[0360] (xv") a compound represented by the following
formula (xv"):
HO—Ba-Bg-Bt-Bc-Be-Ba-Bg-Bg-Ba-Bg-Be-Bt-Ba-
Bg-Bg-Bt-Be-Ba—CH,CH,0OH (xv")
[0361] (xvi") a compound represented by the following
formula (xvi"):
HO-Bg-Bc-Bt-Be-Be-Ba—Ba-Bt-Ba-Bg-Bt-Bg-Bg-
Bt-Be-Ba-Bg-Bt-CH,CH,OH (xvi")
[0362] (xvii") a compound represented by the following
formula (xvii"):
HO-Bg-Bc-Bt-Ba-Bg-Bg-Bt-Be-Ba-Bg-Bg-Be-Bt-Bg-
Be-Bt-Bt-Bt-CH,CH,0H (xvii")
[0363] (xviii") a compound represented by the following
formula (xviii"):

HO-Bg-Bc-Ba-Bg-Be-Be-Bt-Be-Bt-Be-Bg-Be-Bt-Be-

Ba-Be-Bt-Be-CH,CH,OH (xviii")

Apr. 12,2007

[0364] (xix") a compound represented by the following
formula (xix"):
HO-Bt-Bc-Bt-Bt-Be-Be-Ba—Ba—DBa-Bg-Be-Ba-Bg-
Be-Be-Bt-Be-Bt-CH,CH,OH (xix")
[0365] (xx") a compound represented by the following
formula (xx"):
HO-Bt-Bg-Bc-Ba-Bg-Bt-Ba—DBa-Bt-Be-Bt-Ba-Bt-
Bg-Ba-Bg-Bt-Bt-CH,CH,0H (xx")
[0366] (xxi") a compound represented by the following
formula (xxi"):
HO-Bg-Bt-Bt-Bt-Bc-Ba-Bg-Be-Bt-Bt-Be-Bt-Bg-Bt-
Ba—Ba-Bg-Be-CH,CH,OH (xxi")
[0367] (xxii") a compound represented by the following
formula (xxii"):
HO-Bt-Bg-Bt-Ba-Bg-Bg-Ba-Bc-Ba-Bt-Bt-Bg-Bg-Be-
Ba-Bg-Bt-Bt-CH,CH,OH (xxii")
[0368] (xxiii") a compound represented by the following
formula (xxiii"):

HO-Bt-Bc-Be-Bt-Bt-Ba-Be-Bg-Bg-Bg-Bt-Ba-Bg-Be-
Ba-Bt-Be-Be-CH,CH,OH (xxiii")
[0369] (xxiv") a compound represented by the following
formula (xxiv"):
HO-—Ba-Bg-Bc-Bt-Be-Bt-Bt-Bt-Bt-Ba-Be-Bt-Be-Be-
Be-Bt-Bt-Bg-CH,CH,OH

(xxiv")
[0370] (xxv") a compound represented by the following
formula (xxv"):
HO-Bc-Bce-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be-Ba-
Bg-Be-Bt-Be-CH,CH,OH (xxv")
[0371] (xxvi") a compound represented by the following
formula (xxvi"):

HO-Bc-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-Bt-Be-Bt-Bt-Be-
Bc¢-Ba—Ba—Ba—CH,CH,OH (xxvi'")
[0372] (xxvii") a compound represented by the following
formula (xxvii"):
D-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-Bt-
Ba—Ba-Bce-Ba-Bg-Bt-CH,CH,OH (xxvii")
[0373] (xxviii") a compound represented by the following
formula (xxviii"):
D-Ba-Bg-Bg-Bt-Bt-Bg-Bt-Bg-Bt-Be-Ba-Be-Be-Ba-
Bg-Ba-Bg-Bt-Ba—Ba—CH,CH,OH (xxviii")
[0374] (xxix™") a compound represented by the following
formula (xxix"):
D-Ba-Bg-Bt-Ba—Ba-Bc-Be-Ba-Be-Ba-Bg-Bg-Bt-Bt-
Bg-Bt-Bg-Bt-Be-Ba—CH,CH,OH

(xxix")
[0375] (xxx") a compound represented by the following
formula (xxx"):
D-Bt-Bt-Bg-Ba-Bt-Bc-Ba—DBa-Bg-Bc-Ba-Bg-Ba-Bg-
Ba—Ba—Ba-Bg-Bce-Be-CH,CH,OH (xxx")
[0376] (xxxi") a compound represented by the following
formula (xxxi"):

D-Bc-Ba-Bc-Be-Be-Bt-Be-Bt-Bg-Bt-Bg-Ba-Bt-Bt-Bt-
Bt-Ba-Bt-Ba—Ba—CH,CH,0OH (xxxi")
[0377] (xxxii") a compound represented by the following
formula (xxxii"):
D-Ba-Bc-Be-Be-Ba-Be-Be-Ba-Bt-Be-Ba-Be-Be-Be-
Bt-Be-Bt-Bg-Bt-Bg-CH,CH,OH (xxxii")
[0378] (xxxiii") a compound represented by the following
formula (xxxiii"):
D-Be-Be-Bt-Be-Ba—Ba-Bg-Bg-Bt-Be-Ba-Be-Be-Be-

Ba-Bc-Be-Ba-Bt-Be-CH,CH,OH (xxxiii")
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[0379] (xxxiv") a compound represented by the following
formula (xxxiv"):

HO-Bt-Ba—DBa-Bc-Ba-Bg-Bt-Be-Bt-Bg-Ba-Bg-Bt-

Ba-Bg-Bg-Ba-Bg-CH,CH,OH (xxxiv")

[0380] (xxxv") a compound represented by the following
formula (xxxv"):

HO-Bg-Bg-Bc-Ba-Bt-Bt-Bt-Be-Bt-Ba-Bg-Bt-Bt-Bt-

Bg-Bg-Ba-Bg-CH,CH,OH (xxxv")

[0381] (xxxvi") a compound represented by the following
formula (xxxvi"):

HO-—Ba-Bg-Bc-Be-Ba-Bg-Bt-Be-Bg-Bg-Bt-Ba—Ba-

Bg-Bt-Bt-Be-Bt-CH,CH,OH (xxxvi")

[0382] (xxxvii")a compound represented by the following
formula (xxxvii"):

HO-—Ba-Bg-Bt-Bt-Bt-Bg-Bg-Ba-Bg-Ba-Bt-Bg-Bg-

Bc-Ba-Bg-Bt-Bt-CH,CH,0OH (xxxvii")

[0383] (xxxviii") a compound represented by the follow-
ing formula (xxxviii"):

HO-Bc-Bt-Bg-Ba-Bt-Bt-Be-Bt-Bg-Ba—Ba-Bt-Bt-Be-

Bt-Bt-Bt-Be-CH,CH,OH (xxxviii")

[0384] (xxxix") a compound represented by the following
formula (xxxix"):

HO-Bt-Bt-Bc-Bt-Bt-Bg-Bt-Ba-Bc-Bt-Bt-Be-Ba-Bt-

Be-Be-Be-Ba—CH,CH,OH (xxxix")

[0385] (x1") a compound represented by the following
formula (x1"):
HO-Bc-Be-Bt-Be-Be-Bg-Bg-Bt-Bt-Be-Bt-Bg-Ba—
Ba-Bg-Bg-Bt-Bg-CH,CH,OH (x1")
[0386] (xli") a compound represented by the following
formula (x1i"):

HO-Bc-Ba-Bt-Bt-Bt-Be-Ba-Bt-Bt-Be-Ba—DBa-Be-Bt-
Bg-Bt-Bt-Bg-CH,CH,OH (x1i")
[0387] (xlii") a compound represented by the following
formula (xlii"):
HO-Bt-Bt-Bc-Be-Bt-Bt-Ba-Bg-Bce-Bt-Bt-Be-Be-Ba-
Bg-Be-Be-Ba—CH,CH,OH (xlii")
[0388] (xliii") a compound represented by the following
formula (xliii"):
HO-Bt-Ba—DBa-Bg-Ba-Bc-Be-Bt-Bg-Be-Bt-Be-Ba-
Bg-Be-Bt-Bt-Be-CH,CH,OH (xliii")
[0389] (xliv") a compound represented by the following
formula (xliv"):
HO-Bc-Bt-Bt-Bg-Bg-Be-Bt-Be-Bt-Bg-Bg-Be-Be-Bt-
Bg-Bt-Be-Be-CH,CH,0OH (xliv")
[0390] (x1v") a compound represented by the following
formula (xIv"):
HO-Bc-Bt-Be-Be-Bt-Bt-Be-Be-Ba-Bt-Bg-Ba-Be-Bt-
Be-Ba—Ba-Bg-CH,CH,OH (xIv")
[0391] (xlvi") a compound represented by the following
formula (xIvi"):
HO-Bc-Bt-Bg-Ba—Ba-Bg-Bg-Bt-Bg-Bt-Bt-Be-Bt-
Bt-Bg-Bt-Ba-Be-CH,CH,OH (xLvi")
[0392] (xlvii") a compound represented by the following
formula (xlvii"):

HO-Bt-Bt-Bc-Be-Ba-Bg-Be-Be-Ba-Bt-Bt-Bg-Bt-Bg-

Bt-Bt-Bg-Ba—CH,CH,0H (xIvii")
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[0393] (xlviii") a compound represented by the following
formula (xIviii"):

HO-Bc-Bt-Bc-Ba-Bg-Be-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-
Bt-Ba-Bg-Be-CH,CH,OH

(xIviii")
[0394] (xlix") a compound represented by the following
formula (xlix"):
HO-Bg-Bc-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-
Bt-Bt-Be-Be-CH,CH,OH (xlix")
[0395] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented
by the following formula (C1) or (C2); Bt is a group
represented by the following formula (U1) or (T2); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:

(€]
O—Il’—O—

OH
(G1)
0
N NH
]
=
N N NH,
0
X Y
(G2)
0
N
</ | NH
)\
N NH,
(Al)
NH,
N S
I
N N/
0
Y
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-continued
NH,
xy
J
N
NH,
| 3
N/go
O
Y
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[0396] where X is individually and independently a group
represented by the following formula (X1) or (X2):
(A2)

X1

X2)

€

[0397] Y is individually and independently a hydrogen
atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms.

[0398] [48] The compound of any one of [26] to [46]

above which is selected from the group consisting of the

(€2 following compounds (i"-a) to (li"-a), or a pharmacologi-
cally acceptable salt thereof:

[0399] (i"-a) a compound represented by the following
formula (i"-a):
HO-Bg-Ba—Ba—Ba—DBa-Bc-Bg-Be-Be-Bg-Be-Be-
Ba-B't-B'u-Bu-Be-B't-CH,CH,OH (i"-a)
[0400] (ii"-a) a compound represented by the following
formula (ii"-a):
HO-Bc-B't-Bg-B'u-B't-Ba-Bg-Be-Be-Ba-Be-B't-Bg-
Ba-B't-B't-Ba—Ba—CH,CH,OH (ii"-a)
[0401] (iii"-a) a compound represented by the following

UL formula (iii"-a):

HO-B't-Bg-Ba-Bg-Ba—Ba—Ba-Be-B't-Bg-B't-B'u-
Be-Ba-Bg-Be-B'u-B't-CH,CH,OH (iii"-a)
[0402] (iv"-a) a compound represented by the following
formula (iv"-a):
HO-Bc-Ba-Bg-Bg-Ba—Ba-B't-B't-B'u-Bg-B't-Bg-
B'u-Be-B'u-B'u-B't-Be-CH,CH,OH (iv"-a)
[0403] (v"-a) a compound represented by the following
formula (v"-a):
HO-Bg-B't-Ba-B'u-B't-B't-Ba-Bg-Bce-Ba-B't-Bg-B'u-
(T2) B't-Be-Be-Be-Ba—CH,CH,OH (v"-a)
[0404] (vi"-a) a compound represented by the following
formula (vi"-a):
HO—Ba-Bg-Be-Ba-B't-Bg-B't-B't-Be-Be-Be-Ba—
Ba-B't-B'u-Be-B't-Be-CH,CH,OH (vi'"-a)
[0405] (vii"-a) a compound represented by the following
formula (vii"-a):
HO-Bg-Bc-Be-Bg-Be-Be-Ba-B't-B'u-B'u-Be-B'u-Be-
Ba—Ba-Be-Ba-Bg-CH,CH,OH (vii"-a)
[0406] (viii"-a) a compound represented by the following
formula (viii"-a):

HO-Bc-Ba-B't-Ba—Ba-B't-Bg-Ba—Ba—Ba—Ba-Be-
Bg-Be-Be-Bg-Be-Be-CH,CH,OH (viii"-a)
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[0407] (ix"-a) a compound represented by the following
formula (ix"-a):
HO-B't-B'u-Be-Be-Be-Ba—Ba-B't-B'u-Be-B't-Be-Ba-
Bg-Bg-Ba—Ba-B't-CH,CH,0H (ix"-a)
[0408] (x"-a) a compound represented by the following
formula (x"-a):
HO-Bce-Be-Ba-B'u-B't-B'u-Bg-B't-Ba-B'u-B't-B't-Ba-
Bg-Be-Ba-B't-Bg-CH,CH,OH (x"-a)
[0409] (xi"-a) a compound represented by the following
formula (xi"-a):
HO-Be-B't-Be-Ba-Bg-Ba-B't-Be-B'u-B'u-Be-B't-Ba—
Ba-Be-B'u-B'u-Be-CH,CH,OH (xi"-a)
[0410] (xii"-a) a compound represented by the following
formula (xii"-a):

HO—Ba-Bce-Be-Bg-Be-Be-B't-B'u-Be-Be-Ba-Be-B't-

Bc-Ba-Bg-Ba-Bg-CH,CH,OH (xii"-a)

[0411] (xiii"-a) a compound represented by the following
formula (xiii"-a):

HO-B't-Be-B't-B't-Bg-Ba—Ba-Bg-B't-Ba—Ba—Ba-

Be-Bg-Bg-B't-B'u-B'-CH,CH,0H (xiii"-a)

[0412] (xiv"-a) a compound represented by the following
formula (xiv"-a):

HO-Bg-Bg-Be-B't-Bg-Be-B't-B't-B'u-Bg-Be-Be-Be-

B't-Be-Ba-Bg-Be-CH,CH,OH (xiv"-a)

[0413] (xv"-a) a compound represented by the following
formula (xv"-a):

HO—Ba-Bg-B't-Bc-Be-Ba-Bg-Bg-Ba-Bg-Be-B't-Ba-

Bg-Bg-B't-Be-Ba—CH,CH,OH (xv"-a)

[0414] (xvi"-a) a compound represented by the following
formula (xvi"-a):

HO-Bg-Bc-B't-Be-Be-Ba—Ba-B't-Ba-Bg-B't-Bg-Bg-

B't-Be-Ba-Bg-B't-CH,CH,OH (xvi"-a)

[0415] (xvii"-a) a compound represented by the following
formula (xvii"-a):

HO-Bg-Bc-B't-Ba-Bg-Bg-B't-Be-Ba-Bg-Bg-Be-B't-

Bg-Be-B't-B't-B'u-CH,CH,OH (xvii"-a)

[0416] (xviii"-a)a compound represented by the following
formula (xviii"-a):

HO-Bg-Bc-Ba-Bg-Be-Be-B'u-Be-B't-Be-Bg-Be-B't-

Be-Ba-Be-B't-Be-CH,CH,OH (xviii"-a)

[0417] (xix"-a) a compound represented by the following
formula (xix"-a):

HO-B't-Be-B'u-B'u-Be-Be-Ba—Ba—Ba-Bg-Be-Ba-

Bg-Be-Be-B'u-Be-B't-CH,CH,OH (xix"-a)

[0418] (xx"-a) a compound represented by the following
formula (xx"-a):

HO-B't-Bg-Bc-Ba-Bg-B't-Ba—Ba-B't-Be-B'u-Ba-B't-

Bg-Ba-Bg-B't-B't-CH,CH,OH (xx"-a)

[0419] (xxi"-a) a compound represented by the following
formula (xxi"-a):

HO-Bg-B't-B't-B'u-Bc-Ba-Bg-Be-B'u-B't-Be-B't-Bg-

B't-Ba—Ba-Bg-Be-CH,CH,0OH (xxi"-a)

[0420] (xxii"-a)a compound represented by the following
formula (xxii"-a):

HO-B't-Bg-B't-Ba-Bg-Bg-Ba-Bc-Ba-B't-B't-Bg-Bg-

Be-Ba-Bg-B't-B't-CH,CH,OH (xxii"-a)

Apr. 12,2007

[0421] (xxiii"-a)a compound represented by the following
formula (xxiii"-a):

HO-B't-Be-Be-B't-B't-Ba-Be-Bg-Bg-Bg-B't-Ba-Bg-

Be-Ba-B'u-Be-Be-CH,CH,OH (xxiii"-a)

[0422] (xxiv"-a)a compound represented by the following
formula (xxiv"-a):

HO—Ba-Bg-Be-B't-Be-B'u-B't-B'u-B't-Ba-Be-B't-Be-

Be-Be-B't-B't-Bg-CH,CH,OH (xxiv"-a)

[0423] (xxv"-a) a compound represented by the following
formula (xxv"-a):

HO-Bc-Be-Ba-B'u-B't-Bg-B'u-B't-B'u-Be-Ba-B'u-Be-

Ba-Bg-Be-B't-Be-CH,CH,OH (xxv"-a)

[0424] (xxvi"-a) a compound represented by the following
formula (xxvi"-a):

HO-Bc-B't-Ba-B't-Bg-Ba-Bg-B't-B't-B't-Be-B't-B't-

Be-Be-Ba—Ba—Ba—CH,CH,OH (xxvi"-a)

[0425] (xxvii"-a) a compound represented by the follow-
ing formula (xxvii"-a):

D-B't-Bg-B't-Bg-B't-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-B'u-

Ba—Ba-Be-Ba-Bg-B't-CH,CH,OH (xxvii"-a)

[0426] (xxviii"-a) a compound represented by the follow-
ing formula (xxviii"-a):

D-Ba-Bg-Bg-B't-B't-Bg-B'u-Bg-B'u-Bc-Ba-Be-Be-
Ba-Bg-Ba-Bg-B't-Ba—Ba—CH,CH,OH (xxviii"-a)
[0427] (xxix"-a)a compound represented by the following
formula (xxix"-a):
D-Ba-Bg-B't-Ba—Ba-Bc-Be-Ba-Be-Ba-Bg-Bg-B'u-
B'u-Bg-B't-Bg-B't-Be-Ba—CH,CH,OH (xxix"-a)
[0428] (xxx"-a)a compound represented by the following
formula (xxx"-a):
D-B't-B't-Bg-Ba-B't-Bc-Ba—Ba-Bg-Be-Ba-Bg-Ba-

Bg-Ba—Ba—Ba-Bg-Be-Be-CH,CH,0H (xxx"-a)

[0429] (xxxi"-a)a compound represented by the following
formula (xxxi"-a):

D-Bce-Ba-Bce-Be-Be-B'u-Be-B'u-Bg-B'u-Bg-Ba-B'u-
B'u-B'u-B't-Ba-B't-Ba—Ba—CH,CH,OH (xxxi"-a)
[0430] (xxxii"-a) a compound represented by the follow-
ing formula (xxxii"-a):
D-Ba-Be-Be-Be-Ba-Be-Be-Ba-B'u-Be-Ba-Be-Be-Be-
B'u-Be-B't-Bg-B't-Bg-CH,CH,OH (xxxii"-a)
[0431] (xxxiii"-a) a compound represented by the follow-
ing formula (xxxiii"-a):
D-Be-Be-B't-Be-Ba—DBa-Bg-Bg-B'u-Be-Ba-Be-Be-
Be-Ba-Be-Be-Ba-B't-Be-CH,CH,OH (xxxiii"-a)
[0432] (xxxiv"-a) a compound represented by the follow-
ing formula (xxxiv"-a):
HO-B't-Ba—DBa-Bc-Ba-Bg-B'u-Be-B'u-Bg-Ba-Bg-
B'u-Ba-Bg-Bg-Ba-Bg-CH,CH,OH (xxxiv"-a)
[0433] (xxxv"-a) a compound represented by the follow-
ing formula (xxxv"-a):
HO-Bg-Bg-Be-Ba-B't-B'u-B'u-Be-B'u-Ba-Bg-B'u-
B'u-B't-Bg-Bg-Ba-Bg-CH,CH,OH (xxxv"-a)
[0434] (xxxvi"-a) a compound represented by the follow-
ing formula (xxxvi"-a):
HO—Ba-Bg-Be-Be-Ba-Bg-B'u-Be-Bg-Bg-B'u-Ba—
Ba-Bg-B't-B't-Be-B't-CH,CH,OH (xxxvi'-a)
[0435] (xxxvii"-a) a compound represented by the follow-
ing formula (xxxvii"-a):
HO—Ba-Bg-B't-B't-B't-Bg-Bg-Ba-Bg-Ba-B'u-Bg-Bg-

Be-Ba-Bg-B't-B't-CH,CH,OH (xxxvii"-a)
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[0436] (xxxviii"-a) a compound represented by the fol-
lowing formula (xxxviii"-a):

HO-Be-B't-Bg-Ba-B't-B't-Be-B't-Bg-Ba—Ba-B't-B't-

Be-B'u-B'u-B't-Be-CH,CH,OH (xxxviii'-a)

[0437] (xxxix"-a) a compound represented by the follow-
ing formula (xxxix"-a):

HO-B't-B't-Be-B't-B't-Bg-B't-Ba-Bc-B't-B't-Be-Ba-

B't-Be-Be-Be-Ba—CH,CH,OH (xxxix"-a)

[0438] (x1"-a) a compound represented by the following
formula (x1"-a):
HO-Be-Be-B't-Be-Be-Bg-Bg-B't-B't-Be-B't-Bg-Ba—
Ba-Bg-Bg-B't-Bg-CH,CH,OH (x1"-a)
[0439] (xli"-a) a compound represented by the following
formula (x1i"-a):
HO-Be-Ba-B't-B't-B't-Be-Ba-B'u-B't-Be-Ba—Ba-Be-
B't-Bg-B't-B't-Bg-CH,CH,0H (xli"-a)
[0440] (xlii"-a) a compound represented by the following
formula (xlii"-a):
HO-B't-B't-Be-Be-B't-B't-Ba-Bg-Be-B't-B'u-Be-Be-
Ba-Bg-Be-Be-Ba—CH,CH,OH (xlii"-a)
[0441] (xliii"-a) a compound represented by the following
formula (xliii"-a):
HO-B't-Ba—DBa-Bg-Ba-Bc-Be-B't-Bg-Be-B't-Be-Ba-
Bg-Be-B'u-B't-Be-CH,CH,OH (xliii"-a)
[0442] (xliv"-a) a compound represented by the following
formula (xliv"-a):
HO-Be-B't-B't-Bg-Bg-Be-B't-Be-B't-Bg-Bg-Be-Be-
B't-Bg-B'u-Be-Be-CH,CH,OH (xliv"-a)
[0443] (xlv"-a) a compound represented by the following
formula (x1v"-a):
HO-Be-B't-Be-Be-B't-B'u-Be-Be-Ba-B't-Bg-Ba-Be-
B't-Be-Ba—Ba-Bg-CH,CH,OH (xlv"-a)
[0444] (xlvi"-a) a compound represented by the following
formula (xIvi"-a):
HO-Be-B't-Bg-Ba—DBa-Bg-Bg-B't-Bg-B't-B't-Be-B't-
B't-Bg-B't-Ba-Be-CH,CH,OH (xlvi"-a)
[0445] (xlvii"-a) a compound represented by the following
formula (xlvii"-a):
HO-B't-B't-Bc-Be-Ba-Bg-Be-Be-Ba-B't-B't-Bg-B't-
Bg-B't-B't-Bg-Ba—CH,CH,OH (xlvii"-a)
[0446] (xlviii"-a) a compound represented by the follow-
ing formula (xlviii"-a):
HO-Be-B't-Be-Ba-Bg-Be-B't-B'u-Be-B't-B't-Be-Be-
B't-B't-Ba-Bg-Be-CH,CH,OH (xlviii"-a)
[0447] (xlix"-a) a compound represented by the following
formula (xlix"-a):
HO-Bg-Be-B't-B't-Be-B'u-B't-Be-Be-B'u-B't-Ba-Bg-
Be-B'u-B't-Be-Be-CH,CH,OH (xlix"-a)
[0448] (1"-a) a compound represented by the following
formula (1"-a):
HO-Bg-Bg-Bc-Ba-B't-B't-B'u-Be-B't-Ba-Bg-B'u-B't-
B't-Bg-Bg-Ba-Bg-CH,CH,OH (1"-a)
[0449] (li"-a) a compound represented by the following
formula (li"-a):
HO—Ba-Bg-B't-B'u-B't-Bg-Bg-Ba-Bg-Ba-B't-Bg-Bg-
Be-Ba-Bg-B't-B't-CH,CH,OH (li"-a)
[0450] where Bg is a group represented by the following
formula (G1) or (G2); Ba is a group represented by the
following formula (A1) or (A2); Be is a group represented

Apr. 12,2007

by the following formula (C1) or (C2); B't is a group
represented by the following formula (T2); B'u is a
formula represented by the following formula (U1); and D
is HO— or Ph- wherein Ph- is a group represented by the
following first formula:

(€]
O—Il’—O—

OH

(G1)
0
N NH
Z
N N NH,
0
Y
(G2)
0
NH,
(Al)
NH,
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N
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0
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NH,
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[0451] where X is individually and independently a group
represented by the following formula (X1) or (X2):

X1

Apr. 12,2007

-continued
X2)

[0452] Y is individually and independently a hydrogen

atom, a hydroxyl group or an alkoxy group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms.

[0453] [49] The compound of any one of [26] to [48]

above which is represented by any one of the following
formulas (I"1) to (I"51), or a pharmacologically accept-
able salt thereof:

HO-Bg*-Ba**—Ba*—Ba*—Ba*-Bc**-Bg*-Be**-
Be**-Bg*-Be*-Bet*-Ba*-Bt* *-Bu*-Bu*-Be**-Bt* *-
CH,CH,OH I n

HO-Be**-Bt**-Bg*-Bu*-Bt**-Ba*-Bg*-Bc**-Be*-
Ba*-Be**-Bt**-Bg*-Ba*-Bt**-Bt**-Ba*—Ba*—
CH,CH,OH 12

HO-Bt**-Bg*-Ba*-Bg*-Ba**—Ba*—Ba*-Bc**-
Bt**-Bg*-Bt**-Bu*-Bc**-Ba*-Bg*-Be* *-Bu*-Bt**-
CH,CH,OH 13)

HO-Be**-Ba*-Bg*-Bg*-Ba**—Ba*-Bt**-Bt**-Bu*-
Bg*-Bt**-Bg*-Bu*-Bc**-Bu*-Bu*-Bt**-Be* *-
CH,CH,OH 14

HO-Bg*-Bt**-Ba*-Bu*-Bt**-Bt**-Ba*-Bg*-Bc**-
Ba*-Bt**-Bg*-Bu*-Bt**-Bc*-Be**-Be**-Ba*—
CH,CH,OH 1's)

HO—Ba*-Bg*-Bc**-Ba*-Bt**-Bg*-Bt**-Bt**-Bc*-
Be*-Be**-Ba*—Ba*-Bt**-Bu*-Be*-Bt* *-Be* *-
CH,CH,OH [16)

HO-Bg*-Be**-Be**-Bg*-Be* *-Be*-Ba*-Bt* *-Bu*-
Bu*-Be**-Bu*-Be**-Ba*—Ba*-Be**-Ba**-Bg*-
CH,CH,OH Tn

HO-Be**-Ba*-Bt**-Ba*—Ba*-Bt**-Bg*-Ba*—
Ba**—Ba—Ba*-Bce**-Bg*-Bc*-Be* *-Bg*-Be* *-
Be**-CH,CH,OH 1'8)

HO-Bt**-Bu*-Bc**-Be*-Be**-Ba*—Ba*-Bt**-Bu*-
Be*-Bt**-Be**-Ba*-Bg*-Bg*-Ba**—Ba*-Bt**-
CH,CH,OH 19)

HO-Be**-Be**-Ba*-Bu*-Bt**-Bu*-Bg*-Bt**-Ba*-
Bu*-Bt**-Bt**-Ba*-Bg*-Bc**-Ba*-Bt**-Bg*-
CH,CH,OH

HO-Be*-Bt**-Be**-Ba*-Bg*-Ba*-Bt**-Be**-Bu*-
Bu*-Be**-Bt**-Ba*—Ba*-Be**-Bu*-Bu*-Be**-
CH,CH,OH

HO—Ba*-Be**-Be**-Bg*-Be*-Be* *-Bt**-Bu*-
Be*-Be**-Ba*-Be*-Bt**-Be**-Ba*-Bg*-Ba**-Bg*-
CH,CH,OH

HO-Bt**-Be*-Bt**-Bt**-Bg*-Ba*—Ba*-Bg*-Bt**-
Ba*—Ba**—Ba*-Be**-Bg*-Bg*-Bt**-Bu*-Bt**-
CH,CH,OH

HO-Bg*-Bg*-Bc**-Bt**-Bg*-Bc*-Bt* *-Bt* *-Bu*-
Bg*-Be**-Be*-Be*-Bt**-Be* *-Ba*-Bg*-Be* *-
CH,CH,OH

HO—Ba*-Bg*-Bt**-Bc**-Bc**-Ba*-Bg*-Bg*-
Ba**-Bg*-Be**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-
Ba*—CH,CH,0H

HO-Bg*-Be**-Bt**-Be*-Be**-Ba*—Ba*-Bt**-Ba*-
Bg*-Bt**-Bg*-Bg*-Bt**-Bc**-Ba*-Bg*-Bt**-
CH,CH,OH

HO-Bg*-Be**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-Ba*-
Bg*-Bg*-Bc**-Bt**-Bg*-Bc*-Bt* *-Bt**-Bu*-
CH,CH,OH

(1"10)
@11)
112)
113)
114)
115)
1'16)
17
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HO-Bg*-Be-**-Ba*-Bg*-Be* *-Be* *-Bu*-Be*-Bt* *-
Be*-Bg*-Be**-Bt**-Be*-Ba*-Be* *-Bt* *-Be*-
CH,CH,OH

HO-Bt**-Be**-Bu*-Bu*-Be**-Be**-Ba*—Ba*—
Ba*-Bg*-Bc**-Ba*-Bg*-Be**-Be*-Bu*-Be* *-Bt**-
CH,CH,OH

HO-Bt**-Bg*-Bc**-Ba*-Bg*-Bt**-Ba*—Ba*-Bt**-
Be**-Bu*-Ba*-Bt**-Bg*-Ba*-Bg*-Bt**-Bt**-
CH,CH,OH

HO-Bg*-Bt**-Bt**-Bu*-Bc**-Ba*-Bg*-Bc**-Bu*-
Bt**-Bc*-Bt**-Bg*-Bt**-Ba*—Ba*-Bg*-Bc**-
CH,CH,OH

HO-Bt**-Bg*-Bt**-Ba*-Bg*-Bg*-Ba*-Bc**-Ba*-
Bt**-Bt**-Bg*-Bg*-Bc**-Ba*-Bg*-Bt**-Bt**-
CH,CH,OH

HO-Bt**-Bc*-Be*-Bt**-Bt**-Ba*-Be**-Bg*-Bg*-
Bg*-Bt**-Ba*-Bg*-Be**-Ba*-Bu*-Be**-Be**-
CH,CH,OH

HO—Ba*-Bg*-Bc**-Bt**-Be*-Bu*-Bt* *-Bu*-Bt**-
Ba*-Be*-Bt**-Be**-Be*-Be*-Bt**-Bt**-Bg*-
CH,CH,OH

HO-Be**-Be**-Ba*-Bu*-Bt**-Bg*-Bu*-Bt**-Bu*-
Be**-Ba*-Bu*-Be**-Ba*-Bg*-Be*-Bt* *-Be* *-
CH,CH,OH

HO-Bce*-Bt**-Ba*-Bt**-Bg*-Ba*-Bg*-Bt**-Bt**-
Bt**-Bc*-Bt**-Bt**-Bc*-Be*-Ba*—Ba**—Ba*—
CH,CH,OH

Ph-Bt**-Bg**-Bt**-Bg**-Bt**-Bc*-Ba*-Be*-Be*-
Ba*-Bg*-Ba*-Bg*-Bu*-Ba*—Ba**-Bc**-Ba**-
Bg**-Bt**-CH,CH,OH

Ph-Ba**-Bg**-Bg**-Bt**-Bt**-Bg*-Bu*-Bg*-Bu*-
Be*-Ba*-Be*-Be*-Ba*-Bg*-Ba**-Bg**-Bt**-
Ba**—Ba**—CH,CH,0OH

Ph-Ba**-Bg**-Bt**-Ba**—Ba**-Bc*-Bc*-Ba*-
Be*-Ba*-Bg*-Bg*-Bu*-Bu*-Bg*-Bt**-Bg**-Bt**-
Be**-Ba**—CH,CH,OH

Ph-Bt**-Bt**-Bg**-Ba**-Bt**-Bc*-Ba*—Ba*-Bg*-
Be*-Ba*-Bg*-Ba*-Bg*-Ba*—Ba**—Ba**-Bg**-
Be**-Be**-CH,CH,OH

Ph-Be**-Ba**-Be**-Be**-Be**-Bu*-Be*-Bu*-Bg*-
Bu*-Bg*-Ba*-Bu*-Bu*-Bu*-Bt**-Ba**-Bt**-Ba*—
Ba**—CH,CH,OH

Ph-Ba**-Bc**-Be**-Be**-Ba**-Be*-Be*-Ba*-Bu*-
Be*-Ba*-Be*-Be*-Be*-Bu*-Be**-Bt* #-Bg**-Bt* *-
Bg**-CH,CH,OH

Ph-Be**-Be**-Bt**-Be**-Ba**—Ba*-Bg*-Bg*-
Bu*-Be*-Ba*-Be*-Be*-Be*-Ba*-Be**-Be**-Ba**-
Bt**-Be**-CH,CH,OH

HO-Bt**-Ba**—Ba**-Be**-Ba**-Bg*-Bu*-Bc*-
Bu*-Bg*-Ba*-Bg*-Bu*-Ba**-Bg**-Bg**-Ba**-
Bg**-CH,CH,OH

HO-Bg**-Bg**-Be**-Ba**-Bt**-Bu*-Bu*-Bc*-
Bu*-Ba*-Bg*-Bu*-Bu*-Bt**-Bg**-Bg**-Ba**-
Bg**-CH,CH,OH

HO—Ba**-Bg**-Bc**-Be**-Ba**-Bg*-Bu*-Be*-
Bg*-Bg*-Bu*-Ba*—Ba*-Bg**-Bt**-Bt**-Bc**-
Bt**-CH,CH,OH

HO—Ba**-Bg**-Bt**-Bt**-Bt**-Bg*-Bg*-Ba*-
Bg*-Ba*-Bu*-Bg*-Bg*-Bc**-Ba**-Bg**-Bt**-
Bt**-CH,CH,OH

HO-Bce**-Bt**-Bg*-Ba*-Bt**-Bt**-Bc*-Bt**-Bg *-
Ba*—Ba*-Bt**-Bt**-Be**-Bu*-Bu*-Bt**-Be**-
CH,CH,OH

HO-Bt**-Bt**-Bce*-Bt**-Bt* *-Bg*-Bt**-Ba*-Bc*-
Bt**-Bt**-Bc*-Ba*-Bt**-Bc*-Be* *-Be* *-Ba*—
CH,CH,OH

HO-Be**-Be**-Bu*-Be-**-Be**-Bg*-Bg*-Bt* *-
Bt**-Bc**-Bt**-Bg*-Ba*—Ba*-Bg*-Bg*-Bt**-Bg*-
CH,CH,OH

HO-Be**-Ba*-Bt**-Bt**-Bu*-Bc**-Ba*-Bu*-Bt**-
Be**-Ba*—Ba*-Be**-Bt**-Bg*-Bt**-Bt**-Bg*-
CH,CH,OH

1'18)

1'19)

120)

a2

122

123)

124)

1725)

1726)

a7

(1"28)

129)

1'30)

asn

132

1'33)

1'34)

135)

1'36)

137

1'38)

1'39)

(1'40)

141

56
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HO-Bt**-Bt**-Be*-Be*-Bt**-Bt**-Ba*-Bg*-Bo* *-
Bt**-Bu*-Bc**-Be**-Ba*-Bg*-Be* *-Be* *-Ba*—

CH,CH,OH (1'42)
HO-Bt**-Ba*—Ba*-Bg*-Ba*-Bc**-Be**-Bt**-Bg*-
Be**-Bt**-Be**-Ba*-Bg*-Be**-Bu*-Bt**-Be**-

CH,CH,OH (1'43)
HO-Be**-Bt**-Bt**-Bg*-Bg*-Be* *-Bt**-Be*-Bt**-
Bg*-Bg*-Bc*-Be**-Bt**-Bg*-Bu*-Be**-Be**-

CH,CH,OH (1'44)
HO-Bce**-Bt**-Be*-Be**- Bt**-Bu*-Be**-Be™* *-
Ba*-Bt**-Bg*-Ba*-Bc**-Bt**-Bc**-Ba*—Ba*-

Bg*-CH,CH,0OH (1'45)
HO-Be**-Bt**-Bg*-Ba*—Ba*-Bg*-Bg*-Bt**-Bg*-
Bt**-Bt**-Be**-Bt**-Bt**-Bg*-Bt**-Ba*-Bc**-

CH,CH,OH (1'46)
HO-Bt**-Bt**-Bc*-Be**-Ba*-Bg*-Be* *-Be* *-Ba*-
Bt**-Bt**-Bg*-Bt**-Bg*-Bt**-Bt**-Bg*-Ba*—

CH,CH,OH (1'47)
HO-Be**-Bt**-Be**-Ba*-Bg*-Be**-Bt**-Bu*-Be*-
Bt**-Bt**-Be*-Be*-Bt**-Bt**-Ba*-Bg*-Bo**-

CH,CH,OH (1'48)
HO-Bg*-Be**-Bt**-Bt**-Be*-Bu*-Bt**-Be* *-Be*-
Bu*-Bt**-Ba*-Bg*-Bc**-Bu*-Bt**-Be**-Be**-

CH,CH,OH (1'49)
HO-Bg*-Bg*-Bc**-Ba*-Bt**-Bt**-Bu*-Be* *-Bt**-
Ba*-Bg*-Bu*-Bt**-Bt**-Bg*-Bg*-Ba**-Bg*-

CH,CH,OH (1'50)
HO—Ba**-Bg*-Bt**-Bu*-Bt**-Bg*-Bg*-Ba**-
Bg*-Ba*-Bt**-Bg*-Bg*-Bc**-Ba**-Bg*-Bt**-Bt**-

CH,CH,OH (1'51)

[0454] where Bg* is a group represented by the following
formula (G1%), Ba* is a group represented by the follow-
ing formula (Al1%); Bc* is a group represented by the
following formula (C1%); Bu* is a group represented by
the following formula (U1?%); Bg** is a group represented
by the following formula (G2); Ba** is a group repre-
sented by the following formula (A2); Be** is a group
represented by the following formula (C2); Bt** is a
group represented by the following formula (T2); and Ph-
is a group represented by the following first formula:

0
I
0O—P—0—
OH
(G19)
0
P
Z
N N NH,
0
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(A1%)
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I
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0
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-continued
(T2)

[0455] where X is individually and independently a group
represented by the following formula (X1) or (X2); R" is
individually and independently an alkyl group with 1-6
carbon atoms; and Z is individually and independently a
single bond or an alkylene group with 1-5 carbon atoms:

X1

O=I:’—OH
I
| X2)
!
S=I|’—OH
I

[0456] [50] The compound of [49] above where X in
formulas (G1%), (A1%), (C1%) and (U1?) is a group repre-
sented by formula (X2) and X in formulas (G2), (A2),
(C2) and (T2) is a group represented by formula (X1), or
a pharmacologically acceptable salt thereof.

[0457] [51] The compound of [49] above where X in all
the formulas (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

[0458] [52] The compound of [49] above which is repre-
sented by any one of the following formulas (I"50-a) to
(I"51-b), or a salt thereof:

(1"50-a)
10-Bqi-{Bqq-Bc*A-Ba BBt *4-Bu}- B~ Hpe+ 4
Ba#-BaFHBuH-BE* - B A-BaA-Ba* 4 Bgq-CH,CH,0H
1"50-b)
Ho_Bg*_Bg*_Bc**_Ba *-Bt**_Bt**-Bu*-Bc**-Bt**_Ba*-
Bg*-Bu*-Bt**-Bt**_Bg*-Bg*-Ba**-Bg*-CH,CH,0H
(1"49-a)

HO-Bg*-Bo**-Bt**-Bt**-Bc*-Bu*-Bt**-Bo**-Bo*-Bu*-
Bt**-Ba*-Bg*-Bo**-Bu*-Bt**-Bc**-Bc**-CH,CH,0H
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-continued
(I"1-2)
HO_Bg*_Ba**_Ba*_Ba*_Ba*_BC**_Bg*_BC**_BC**_Bg*_
Bc*-Bc**-Ba*-Bt**-Bu*-Bu*-Bc**-Bt**-CH,CH,0H
(I"12-2)
HO_Ba*_Bc**_Bc**_Bg*_Bc*_Bc**_Bt**_B“*_Bc*_Bc**_
Ba*-Bc*-Bt**-Bo**-Ba*-Bg*-Ba**-Bg*-CH,CH,0H
(I"18-2)
HO—Bg*—BC*—Ba*—Bg*—BC**—BC**—B]]*—BC*—BE**—BC*—
Bg*-Bc**-Bt**-Bc*-Ba*-Bc**-Bt**-Bc*-CH,CH,0H
(I"19-2)
HO_Bt**_Bc**_B“*_B“*_Bc**_Bc**_Ba*_Ba*_Ba*_Bg*_
Bo**-Ba*-Bg*-Bo**-Ba**-Bg*-Bt**-Bt**_-CH,CH,0H
(I"51-2)
HO_Ba**_Bg*_Bt**_B“*_Bt**_Bg*_Bg*_Ba**_Bg*_Ba*_
Bt**-Bg*-Bg*-Bo**-Ba**-Bg*-Bt**-Bt**_CH,CH,0H
(I'51-b)

Ho-Fa*4-Bg-Be* 4-Bud-Bt * 4By
[Bt*4-Ba3-BaA-Bc¥7-Ba* 4-Bg - BE**H

CHZCHZOH

[0459] where Bg* is a group represented by formula
(G1%), Ba* is a group represented by formula (A1%); Bc*
is a group represented by formula (C1%); Bu* is a group
represented by formula (U1%); Bg** is a group repre-
sented by formula (G2); Ba** is a group represented by
formula (A2); Be** is a group represented by formula
(C2); Bt** is a group represented by formula (12); and in
individual formulas, at least one of Bg*, Ba*, Bc*, Bu*,
Bg**, Ba** Bc** and Bt** has a group represented by
formula X2) as X and all of

e B B and BET B, Bg™) Ba™] BeJand B have a  group
represented by formula (X1) as X.

[0460] [53] The compound of any one of [26] to [52]
above where Y in formulas (G1), (A1), (C1) and (U1) is
a methoxy group and Z in formulas (G2), (A2), (C2) and
(T2) is an ethylene group, or a pharmacologically accept-
able salt thereof.

[0461] [54] A therapeutic agent for muscular dystrophy,
comprising the oligonucleotide of [ 1] above or a pharma-
cologically acceptable salt thereof, or the compound of
any one of [6], [13] to [19] and [26] to [46] or a
pharmacologically acceptable salt thereof.

[0462] [55] The therapeutic agent of [54] above, which is
an agent for treating Duchenne muscular dystrophy.

[0463] [56] The therapeutic agent of [54] above, whose
target of treatment is those patients in which the total
number of the amino acids in the open reading frame of
the dystrophin gene will be a multiple of 3 when exon 19,
41,45, 46, 44, 50, 55, 51 or 53 of the dystrophin gene has
been skipped.

[0464] The term “oligonucleotide” used in the present
invention encompasses not only oligo DNA or oligo RNA,
but also an oligonucleotide in which at least one D-ribo-
furanose constituting the oligonucleotide is 2'-O-alkylated;
an oligonucleotide in which at least one D-ribofuranose
constituting the oligonucleotide is 2'-O,4'-C-alkylenated; an
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oligonucleotide in which at least one phosphate constituting
the oligonucleotide is thioated; or a combination thereof.
Such oligonucleotides in which at least one D-ribofuranose
constituting the oligonucleotides is 2'-O-alkylated or 2'-O,
4'-C-alkylenated have high binding strength to RNA and
high resistance to nuclease. Thus, they are expected to
produce higher therapeutic effect than natural nucleotides
(i.e. oligo DNA or oligo RNA). Further, an oligonucleotide
in which at least one phosphate constituting the oligonucle-
otide is thioated also has high resistance to nuclease and,
thus, is expected to produce higher therapeutic effect than
natural nucleotides (i.e. oligo DNA or oligo RNA). An
oligonucleotide comprising both the modified sugar and the
modified phosphate as described above has still higher
resistance to nuclease and, thus, is expected to produce still
higher therapeutic effect.

[0465] With respect to the oligonucleotide of the present
invention, examples of the modification of sugar include, but
are not limited to, 2'-O-alkylation (e.g. 2'-O-methylation,
2'-O-aminoethylation, 2'-O-propylation, 2'-O-allylation,
2'-O-methoxyethylation, 2'-O-butylation, 2'-O-pentylation,
or 2'-O-propargylation) of D-ribofuranose; 2'-0,4'-C-alky-
lenation (e.g. 2'-0O,4'-C-ethylenation, 2'-O,4'-C-methylena-
tion, 2'-0,4'-C-propylenation, 2'-O,4'-C-tetramethylation, or
2'-0,4'-C-pentamethylation) of D-ribofuranose; 3'-deoxy-3'-
amino-2'-deoxy-D-ribofuranose; and 3'-deoxy-3'-amino-2'-
deoxy-2'-fluoro-D-ribofuranose.

[0466] With respect to the oligonucleotide of the present
invention, examples of the modification of phosphate
include, but are not limited to, phosphorothioate, meth-
ylphosphonate, methylthiophosphonate, phosphorodithioate
and phosphoroamidate.

[0467] With respect to Y in formulas (G1), (A1), (C1) and
(Ul), examples of the alkoxy group with 1-6 carbon atoms
include, but are not limited to, methoxy group, aminoethoxy
group, propoxy group, allyloxy group, methoxyethoxy
group, butoxy group, pentyloxy group, and propargyloxy
group.

[0468] With respect to Z in formulas (G2), (A2), (C2) and
(T2), examples of the alkylene group with 1-5 carbon atoms
include, but are not limited to, methylene group, ethylene
group, propylene group, tetramethylene group and pentam-
ethylene group.

[0469] With respect to R in formulas (G1%), (A1%), (C1%)
and (U1%), examples of the alkyl group with 1-6 carbon
atoms include, but are not limited to, methyl group, amino-
ethyl group, propyl group, allyl group, methoxyethyl group,
butyl group, pentyl group and propargyl group.

[0470] Preferable examples of the compound represented
by general formula (I) include the following compounds.

HO-GE2P- (2P (e2p_Te2p_(392P_ AMP_(GMP_(Cmp__
UmP_ GmP_ AmP_ UmP4C mPﬁUmP_ GmP_ CmP—UmP -
GJ"P_ GJ"P_ C mp_ AmP _UmpgcmpiUmpiUmP_ GJ“P -
Ce2P_A°2P_(3°2P_T°2P.T°2P_ CH,CH,OH, J-1)

HO-(G€2P- A €2P_Te2p_(C€2p_Te2p_(3Mp_(CMP__| JMp_(3mp_
GWP_C2P_ A 2P Te2P_C2P_T2P_CH,CH,OH, 1-2)

HO-(G€2P- A €2P_Te2p_(C€2p_Te2p_(3Mp_(CMP__| JMp_(3mp_
GMP_CMP_ AP JMP__(CmP__{JmP__] JMP_(GMP_ (2P
AS2P-(§°2P.T2P.T°2P.CH,CH,OH, (1-3)

HO- Ge2p_ Amp_Te2p_Ce2p_Te2p_G62P_CmP7UmP_GmP_
GMP_CMP_ AP JTP__(CMP_ Te2p_ Te2p_ Ge2p_ Ce2p_Amp_
G™P-CH,CH,OH, -4
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HO- AMP_Gmp_(0o2p_Te2p_(362P_ AmMP_T<2p_(CMp__[ jmp_
GFP_CmP__{JmP_(3MP_(32P_(2P_ AMP_Te2P_(0€2p_T2P.
CH,CH,OH,

TQ-G2P-C2P__(e2p_Te2p_(362P_ AMP_(3MP_(CMP__
UmP_GmP - AmP_ UmpicmpiUmP_ GmP_ CmP—UmP—
G™P-Go2P-Co2P- A™P-T2P.C*2P-T*?P.CH,CH,OH,

HO- AS2P_(392P_(52p_To2p_(3°2P_ A 62P_TC2P_(2p_T<2p_
(G2 (Co2P_T2P_(32P_(362P_(C2P_A €2P_T2p_(2p_To2P.
CH,CH,OH,

HO-A™S_(§25. (0525 _Te25_(325. Ams_Te2s_(ms__[ Jms_
G Cms__[Jms_(gms_(3e25_ (0025 Ams_Te2s_(e2s_Te2s_
CH,CH,OH,

HO-A™S_(G2P_(e20_Te2p_(§o2P_ AMS_Te2p_(Cms__[ Jms_
(s Cms__{ Jms_(3ms_(392p_(e2p_ Ams_To2p_(e2p_T<2p_
CH,CH,OH,

HO-A™P_G™P_(°2P_T2p_(3™p_ AmP_T<2P_(2P_T2p_
Gmp_ce2p_Te2p_Gmp_Gmp_Cer_Amp_Te2p_Ce2p_Te2p_
CH,CH,OH,

HO- AMS_(3ms_ (525 _Te2s_(jms_ g ms_Te2s_(~625_Te2s_(jms_
(25 Te25_(yms_(3ms_(0e25_Ams_Te2s_(e2s_Te2s_
CH,CH,OH,

HO-AMS_(GFs_(CS2P_Te2P_(§ms. Ams_Te2p_(e2p_Te2p_
GS_(Co2p_Te2p_(3ms_(ms_(e2p_Ams_Te2p_(e2p_Te2p.
CH,CH,OH,

HO-G*© lp_ce lp;ce lp_Te lp_Ge IP-AmP-G’"P-CmPf
UmP_GmP _ AmP_ UmpicmpiUmP_ GmP_ CmP—UmP—
GmP_GmP_CmP_ AmP_UmpgcmpiUmpiUmP_ GmP_
celppstpGgele el TelP. CH,CH,OH,

HO-Ge'P-Aelp_Telp_elp_Telp_ Gmp_Ccmp_ {jmp_Gme.
G™P-CelP-pcte.TelP.ColP TP CH,CH,OH,

HO-GSP-Aclp_Telp_ el Telp_ gmp_cmp _ {jmp_gmp_
GMP_CMP_AMP_{JMP__Cmp__{Jmp__ [ Jmp_Gmp_Celp.
Acle.Gelp-Telp.Te!P.CH,CH,O0H,

HO-Gelp_ Amp_Telp_Ceolp_Telp_Gelp_Cmp__jmp_mp.
GmP_CmP_ Amp_{Jmp__Cmp_Telp_Telp_gelp_Celp Amp.
G™P-CH,CH,OH,

HO-A™P_Gelp_Colp_Telp_gelp. omp_Telp_Cmp_ jmp.
GmP-CmPfUmP-GmP-Gelp-celp-AmP-Te lp_celp_Telp_
CH,CH,OH,

HO-GeP.celp__celp_Telp_Gelp. Amp_Gmp_cmp__
UmP_GmP - AmP_ UmpicmpiUmP_ GmP_ CmP—UmP—
G™P-Ge'P-CoIP. AP-Te!P.CelP T !P.CH,CH,OH,

HO-ASLP_Gelp_(olp_Teolp_(jelp. A clp_Tolp_elp_Telp.
Gele_elp_Telp_Gelp_gelp_Celp_pelp Telp_Celp Teolp.
CH,CH,OH,

HO-A™s_Gels_els_ Tels_(gels_ gms_Tels ms__yjms_
Gms_Cms__ms_gms_gels_ e ls_ gms_Tels_els_Tels_
CH,CH,OH,

HO-A™s_Gelp_Celp_Telp_Golp_ Ams_Telp_(Cms__{jms_
Gms_Cms__{ms_gms_czolp_celp_pms_Tolp_elp_Telp_
CH,CH,OH,

HO-A™P_G™P_(elp_Telp_gmp_omp_Telp_celp Telp_
Gmp_celp_Telp_Gmp_Gmp_Celp_Amp_Telp_Celp_Telp_
CH,CH,OH,

HO-AmS_gms_(ols_els_gms_gms_ols ols_els_cgms_
Cels_Tels_gms_gms_Cels_pAms_Tels_cels_Tels
CH,CH,OH,

HO-A™S.Gms_Celp_Telp_Ggms. Ams_Telp_Celp_Telp.
Gms_Cele_Telp_(gms_gms_(elp_pms_Telp_Celp Telp.
CH,CH,OH,

HO- Gezp_ Ce2p4C e2p_Te2p_ Ge2p_Amp_ GMP_CMP__
UmP - GmP _ AmP_ UmpicmpiUmP_ GmP_ C mPiUmP_
GmP - GmP - C mp_ AmP _ UmpgcmpiUmpiUmP_ GmP_
(2P A2P_(3°2P.T2P_T°2P.CH,CH,CH,OH,

HO-(G€2P- A €2p_Te2p_(Ce2p_Te2p_(3Mp_(CMP__{ JMp_(3MP_
G™P.Co2P. AS2P 2P 2P T°2P.CH,CH,CH,OH,

HO-(G€2P- A €2p_Te2p_(Ce2p_Te2p_(3Mp_(CMP__{ JMp_(3MP_
GMP_CMP_A™MP_{ JMP__CmP__ [ Jmp__ ] JMP_(GMP_ (2P
AS2P-(G°2P.T2P.T°2P.CH,CH,CH,OH,

HO-G2P. AmP_T<2p_(<2p_Te2p_(3°2P_(CMP__[ JMP_(3mP.
G"‘P—C"‘P—A"‘P—U"‘P—C"‘P—Tezp—TezP—Gezp—Cezp—AmP—
G™P-CH,CH,CH,OH,

(-3)

(J-6)

-7

(-8)

(-9

(1-10)

(-11)

(J-12)

(-13)

(1-14)

(-15)

(-16)

17

(J-18)

(1-19)

(1-20)

(-21)

(1-22)

(1-23)

(1-24)

(1-25)

(1-26)

a-27

(1-28)
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HO-AMP_(Go2P_(2P_Te2P_(362P_ Amp_Te2p_(mp__{ Jmp_
(GFP_ (P __{Jmp_(3MP_(32P_(02P_ AMP_Te2p_(0e2p_Te2p.
CH,CH,CH,OH,

Ho_Ge2p_Ce2p4ce2p_Te2p_Ge2p_AmP_GJﬂP_CmP7
UmP_ GmP_ AmP_ UmP4C mPﬁUmP_ GmP_ CmP—UmP -
G™P-Go2P-Co2P- A™P-T2P.C 2P T*?P.CH,CH,CH,OH,

HO- A2P_(392P_(92p_T2p_(3°2P_ A 62P_T2P_(3o2p_T<2p_
(G92P_(CO2P_T2P_(362P_(362P_(°2P. A ©2P_T<2P_(2p_T<2p_
CH,CH,CH,O0H,

HO- AMS_(3925_(625_Te2s_(3925_ A ms_Te2s_(ms__[ Jms_
(s Cms__{Jms_(3ms_(3025_(r62s_ gms_Te2s_(c25_Te2s_
CH,CH,CH,O0H,

HO- AMS_(352P_(o2P_T<2P_(362P_ A ms_Te2p_(Cms__{ jms_
(G Cms__ Jms_(362P_(2p_ AMS_T<2p_(2p_T<2P_
CH,CH,CH,O0H,

HO- AMP_(3mP_(*62p_Te2p_(3mPp_ A mP_4o2p_(~¢2p_T2p_
(GFP_(o2P_Te2p_(JmP_(3MP_(2P_ AMP_Te2p_(€2p_Te2P.
CH,CH,CH,OH,

HO- AMS_(3p_ (25 Te25_(ms_Ams_Te2s_(e25_Te2s_(3ms_
(25 Te25_(yms_(3ms_ (0625 Ams_Te2s_(e2s_Te2s_
CH,CH,CH,OH,

HO- A™S_(3S_ (2P T2p_(3ms. Ams_Te2p_(0e2p_Te2p_
GS_(Co2P_Te2p_(3ms_(ms_(o2p_ Ams_Te2p_(e2p_Te2p_
CH,CH,CH,O0H,

HO-A™MP_Gelp_(C2p_Te2p_(gelp. Amp_Te2p_Cmp__{jmp_
GFP_CmP__{Jmp_(3mp_(gelp_(e2p_ Amp_Te2p_(0e2p_Te2p.
CH,CH,OH,

HO-A™S_Ge ls_(e25_Te2s_(gels_ gms_Te2s_Cms__[jms_
G Cms__[ms_gms_(gels_(e2s_ gms_Te2s_(02s_Te2s_
CH,CH,OH,

HO-A™S_Ge P20 Te2p_(jolp_ A ms_Te2p_(ms__[ Jms_
G Cms__[ms_(gms_(gelp_(e2p_Ams_Te2p_(0e2p_Te2p_
CH,CH,OH,

HO-A™P_GmP_Celp_Teolp_Gmp_Amp_Te2p_(elp Te2p_
Gmp_celp_Te2p_Gmp_Gmp_Ce2p_Amp_Te2p_Celp_Te2p_
CH,CH,OH,

HO- Ams_(ms_(ols_Te2s_gms_ g ms_Te2s_ols_Te2s_cyms_
(ols_Te2s_(gms_(gms_(~02s_ g ms_e2s_(els_Te2s_
CH,CH,OH,

HO-AMS_(3ms_(Celp_Te2p_cyms_Ams_To2p_welp_Te2p_
G CeLp_Te2p_gms_(gms_(oe lp_ Ams_To2p_velp Te2p_
CH,CH,OH,

HO-A™P_(G™P_(CmP_Te2P_(3MP_AmP_T2p_(mp_Te2p_
Gmp_ Cmp_ Te2p_ Gmp_ Gmp_ Cmp_Amp_ Te2p_ Cmp_ Te2p_
CH,CH,OH,

HO-A™S_(Gms_(ms_Te2s_(jms_ pms_Te2s_ms_Tes_(ms_
(Oms_Te2s_(gms_(3ms_(ms_ A ms_Te2s_(ms_Te2s_
CH,CH,OH,

HO-A™S_(Gms_(Cms_Te2p_(gms_pms_Te2p_(ms_Te2p_(3ms_
(Cms_Te2p_(3ms_(3ms_(ms_ Ams_Te2p_(ms_Te2p_
CH,CH,OH

HO-GS2P. A€2P_Te2p_(0e2p_Te2p_(3mp_(Cmp__ JMp_(Jmp.
GmP_Cmp_ AmP__[ Jmp__(e2p_Te2p_Te2p_(362p_(2p__
CH,CH,OH

HO-GS2P. A€2P_Te2p_(e2p_Te2p_(3¢2p_(€2P__{Jo2P_(3°2P_
G<2P-Co2P. A2P.T2P_ (o2 T<2P.CH,CH,OH

HO-GS!P- Aclp_Telp_(elp_Telp_gmp_Cmp_{jmp_jmp.
Gme_Cmp_ Amp_{jmp__Celp_Telp_ Telp el Celp__
CH,CH,OH

HO-Ge!P- Acle_Telp_elp_Telp_Gelp_Celp__{yelp_Ggolp.
Gelp-Cete- Acte Telp.Colp.Tole CH,CH,OH

HO-GS2P. A€2P_Te2p_(0e2p_Te2p_(mms_(ms__{ Jms_(3ms_
GRS Cms_AmS_[Jms__(e2p_Te2p_Te2p_(3¢2p_(2p_
CH,CH,OH

HO-G25. A€25.Te25_ (625 _Te2s_(325_(e25__[Je25_(325_
Go25-Co25- AS25.To25. (25 T2 CH,CH,OH

HO-GS!P- Aclp_Telp_(elp_Telp_gms_Cms__{Jms_gms_
Gms_Cms_Ams_[Jjms__Celp_Telp_Telp_gelp_Celp__
CH,CH,OH

HO-Ge1s- Acls.Tels_Cels_Tels_cgels_cels__qjels cgels_
GelsCots Acts Tets Cols Tl CHLCH,OH

HO- (G525 AC25_To25 (3625 _Te25_(3ms_(ms_{ jms_(3ms_
(G Cms_Ams_[ Jms__(62s_Te2s_e2s_(3e2s_(e25__
CH,CH,OH
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[0471] Especially preferable are (J-1) to (J-24) and (J-46)
to (J-47).

[0472] Preferable examples of the compound represented
by general formula (I') include the following compounds.

T1O-A 2P Go2P_T2P_Te2P_(Ge2P_ A MP_(GMP_ JMP__
CmpiUmpgcmP_ GmP_ AmP_ AmP_ AmP_CmpiUmP_
G°2P. AS2P_ 2P 2P A°2P.CH,CH,OH (-1

HO-ASP_G2P_T2P_T2P_(362P_Ae2P_(392P_T2P_(CMp__
UmP__[JMP__(CMp_(3MP_AMP_AMP_A€2p_(e2p_Te2p_
Go2P- A2P_(G2P_C°2P- AP CH,CH,OH 1-2)

HO-AS2P. A€2P_ A ©2p_(62p_T2p_(3MP_ AMP_(30P_(Cmp_
ATP_AMP_ A mp_{ Jmp_Te2p_Te2p_(32P_(e2p_T2p_
CH,CH,OH J-3)

HO-A2P_(362p_Te2p_Te2p_(362P_ AMS_(FMs_[Jms__(oms__
Ums__[Jms__(Cms_(3ms_ Ams_Ams_Ams_(oms__ [ Jms_(3e2p_
AS2P-(§°2P.C2P. AS2P.CH,CH,OH (I-4)

HO-AS2P_(GS2P_Te2P_T2p_(32p_A€2P_(3€2P_To2P_(ms__
Ums __{ms__(oms_(gms_ Ams_ Ams_A €2p_(e2p_Te2p-Ge2p_

ASZP_(G°2P.Co2P. AS2P_.CH,CH,OH 1-3)
TIO- AP AS2P_(e2P_Te2p_(Ms_Ams_(3ms_(ms_Ams_
AmS. Ams_Ums_Tezp_Tezp_Gezp_Cezp_Tezp_CH2CH20H (1-6)

HO- AS25_(5625_Te25_"T<25_(3625_ A ms_(yms [ jms__oms__
[Jms__{Jms__(oms_(jms_ Ams_Ams_Ams_(~ms__{jms_(3e2s_
A5G0 A% CH,CH,0H -7

HO- AS25_(3625_To25_"To25_(3625_ A ©25_(3625_To2s_(ms__
[Jms__{yms__ms_¢gms_ gms_Ams_ A 62s_(e2s_Te2s_(3e25_
A2 G925 A2 CH,CH,O0H (1-8)

HO-AS25_ A€25_ A 625_ (0625 _Te2s_(3ms_ A ms_(jms_Cms_
AmS Ams_ A ms_{Jms_Te2s_Te2s_(e2s_(e2s_Te2s_
CH,CH,OH J-9)

HO-A€P_Gelp_Telp_Telp_(zelp_Amp_Gmp_{jmp__
CMmP__[J™P__[JMP__CMP_GMP. AMP. AMP_A™P_(CMP__
Ump.Gele- Astp.Gole.ColP. A°lP.CH,CH,OH (J-10)

HO-A€lP_Gelp_Telp_Telp_(yelp_aelp_(gelp_Telp Ccmp_
Ump__[Jmp__(cmp_(3mp_Amp_Amp_Aelp Celp Telp_
Gelp. Aclp.Gelp.Colr. A°IP.CH,CH,0H (J-11)

HO-Ac!P_Aclp_Aclp_Celp_Telp_(gmp_ Amp_gmp_Cmp.
Amp_Amp_Amp_Ump_Telp_Te lp_Gelp_Celp_Telp_
CH,CH,OH (-12)

HO-ASP.Gelp_Telp_Telp_Gelp_ pms_Ggms_ yms__oms__
Yms__{yms__(ms_(yms_Ams_Ams_ams_ ms__{jms_zelp
Aslp.Getr.Cotr A°lP CH,CH,OH (7-13)

HO-ASIP_Gele_Telp_Telp_ Gelp_aelp_gelp Telp oms
Ums__gms__oms_(gms_ Ams_Ams_Aelp_ elp_elp_gelp
Aclp_Gelp.Cele Acle CH,CH,OH (J-14)

HO-AS!P. Aclp_ A clp_(elp_Telp_(gms_pms_gms_Cms_
Ams_ pms_Ams_{ms_Telp_Telp_gelp_(Celp_Telp.
CH,CH,OH (J-15)

HO-ALs Gels Tels_Tels_Gels. oms_ (gms_{Jms__(ms
ms__[Jms__(Cms_(3ms_Ams_Ams_Ams (ms_ [Jms_cjels_
Asls.Gets.cels. Acls . CH,CH,OH (1-16)

HO-ASLs.Gels.Tels Tels Gels_pels_gels_els oms__
yms__yyms__ms_cgms_pms_ams_pels cels els_ els_
Asls.Gets.cels. Acls . CH,CH,OH (117

HO-ASls_Acls_pcls_pcls cels_ pels gms_ms_(gms_
(ms_ Ams_pms_gms_[jms_Tels_Tels_cjels_vels_els_
CH,CH,OH (J-18)

[0473] Especially preferable are (J-1) to (J-9).

[0474] Preferable examples of the compound represented
by general formula (II') include the following compounds.

HO-T2°_Te2P_(352P_ A€2P_(32p_[ JMP__(Wp__[Jmp__
UmP__(Cmp_ AmP_ A mP_ AmP_ A c2p_(e2p_Te2p_(352P_ AS2P_
CH,CH,OH (k-1)

HO-T2°-Te2p_(3e2P_A€2p_(32p_[ Jims__(ms__[Jms__
Ums__ms_ pms_Ams_ Ams_Ae2p_(e2p_Te2p_(3e2p_ A 25
CH,CH,OH (k-2)

HO-TS25_Te25_(§925_ A ©25_(32s_[Jms__oms__[Jms__
[Jms__oms_Ams_gms_ A ms_ A 62s_(e2s_Te2s_(3025_Ac25_
CH,CH,OH (k-3)
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HO-T2P_Te2p_(3mPp. AMP_(mp_Te2p_(€2P_Te2p_Te2p_
(2P ATP_AmP_AmP_ A mp_(~e2p_Te2p_(31P_ AMP_
CH,CH,OH

HO-TS2P_TS2P_(3Ms_ AMs_(ms_T<2p_(~e2p_T<2p_T<2p_
(52p_pms_ Ams_pms_ Ams_(~e2p_To2p_(yms_Ams_
CH,CH,OH

HLO-TS25_Te25_ (s ATS_(3ms_Te2s_(625_Te2s_e2s_(~c2s_
ATS_Ams_Ams_gms (e2s Te2s_cyms_Ams CH CH,OH

HO-(GE2P_TS2P_(392P_(C52P_ A S2P_ AMP_AMP_(3MP_[ Jmp_
JMP_(§MP_ AMP_(MP_TS2P_(¢2p_Te2p_To2p_(e2p__
CH,CH,OH

HO-G2P_Te2P_(§o2P_(62P_ A €2P_ A ms_Ams_(3ms_{Jms__
Ums_ s, Ams_(ms_Te2p_(e2p_Te2p_Te2p_(2p__
CH,CH,OH

HO-G25. T25_ (325 (0525 A€25_ Ams_ Ams_(3ms [ Jms__
Ums_ s Ams_(ms_Te2s_(0e2s_Te2s_Te2s_ (e2s__
CH,CH,OH

HO-GMP_T2P_(3/P_(S2P_ A MP_AMP_A mP_(31P_Te2P_
Te2p_(3mP_ A mP_(3mp_Te2p_ (e2p_ T2P_To2p_(2p__
CH,CH,OH

HO- (S _T2P_(3Ms_(52P_AMSs_ A ms_Ams_(3m_Te2p_Te2p_
(S AT (M _T2P_(02p_TC2p_TC2p_(v02p__
CH,CH,OH

HO- (s _To25_(3ms_ (0625 Ams_ Ams_ A ms_(3m_Te2s_Te2s_
G AT Te25 o2 T2 T2 o2 CH,CH,0H

HO-Te!P-Telp_Golp_Aclp_gelp_{jmp__(mp__jmp__
UmpfcmP-Amp-Amp-AmP-AeIP-CGIP-TGIP-GGIP-AGIP-
CH,CH,OH

HO-TeP_Telp_gelp_ Alp_gelp_jms__oms__{jms__
Ums__ms_pms_pms_Ams_Aclp_Celp_ Telp_gelp pcls.
CH,CH,OH

HO-TolsTels.Gels_ Acls yms__ms__[jms__[jms__
Cms_pgms_pms_Ams_pcls (Cels_Tels_gels_pels_
CH,CH,OH

HO-Telp_Telp_Gmp. Amp_Gmp_Telp_(elp_Telp Telp
Celp_Amp_Amp_Amp_Amp_(elp_ Telp_ (Gmp_Amp_
CH,CH,OH

HO-Te!p-Telp_gms_Ams_cgms_Telp_Celp_Telp_Telp.
(olp_pms_pms_pms_ams_(elp Tolp_cyms_zms_
CH,CH,OH

HO-Tels_Tels_gms_ oms_gms_Tels_cols_Tels_pels_els_
Ams_pms_pms_ams_cels els s gms CH CH,OH

HO-GeLP_Telp_Gelp_(olp. A clp_ Amp_Amp_3mp_{jmp__
Ump GMP_AMP_(3p_Telp (olp_Telp_Telp_(~olp
CH,CH,OH

HO-Ge!P-Telp_Golp_(elp_Aelp. Ams_pms_(gms_{jms__
Ums_Gms. Ams_gms_Telp_Celp_Telp Telp_celp__
CH,CH,OH

HO-Gels.Tels Ggels Cols Aels. Ams_pms_gms {Jms__
Ums_Gms. Ams_gms_Tels_(els_Tels Tels Cels__
CH,CH,OH

HO-G™P_Telp_gmp_Colp_pAmp_Amp_amp_(ymp_Telp_
Telp_Gmp_Amp_Gmp_Telp_Ce lp_Telp_Te IP_Celpi
CH,CH,OH

HO-Gms_TeLp_(gms_(olp_gms_pms_ams_csmp_Telp_
Telp_ggms_ gms_cyms_Telp_elp_Telp_Telp_olp__
CH,CH,OH

HO-Gms_Tels.gms_Cels_ gms_gms_pms_cym_Tels_Tels_
Gm-Ams Gms.Tels.Cels.Tels Tels.Cols__CH,CH,0H

[0475] Especially preferable are (k-1) to (k-12).

HO-G2P.(Cs2p__(0e2p_(3¢2p_(e2p__{Jmp_(3mp_(mp__
Cmp__(omp_A€2p_ A 62p_Te2p_(362p_(2p__
CH¢y,CH,OH

HO-G2P.(o2p__(e2p_(3e2p_(e2p__{Jms_(3o2p_(e2p__
Ums_ s Cms__(oms__(oms_ A e2p_Te2p_(3o2P_(2p__
CH,CH,OH

HO-GE25.(25__(v025_(3e25_(~e25_{ jms_(3ms_(ms_
O Cms_ A2 A2 Te25 G625 C25__CH,CH,0H
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(k-4)

&-5)

(k-6)

&-7)

(k-8)

k-9)

(k-10)

(k-11)

(k-12)

(k-13)

(k-14)

(k-15)

(k-16)

(k-17)

(k-18)

(k-19)

(k-20)

(k-21)

(k-22)

(k-23)

(k-24)

[0476] Preferable examples of the compound represented
by general formula (IIT') include the following compounds.

(m-1)

(m-2)

(m-3)
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HO__(C2P_GmP_ (2P Te2p_(mp_Cmp__ (e2p__ (e2p_
AMP_AmMP_Te2p_(Gmp_(<2p__(e2p_ Amp_UmPice2p7
C*?r_CH,CH,OH

HO__ (2P (Gms_(e2p_Te2p_(Gms_(Cms__(e2p_ (ve2p_
AMS_AmS_Te2p_(yms_(e2p_ (e2p_ Ams_[jms__(e2p
C*?r_CH,CH,OH

O (25 (§ms_ (825 Te2s_(ms_(c25__(+62s_pms_pms_
Te2s_(ms__(ve2s__ (o625 gms_[jms__(e2s__(e2s__
CH,CH,OH

HO-GeP.celp__celp_gelp_ celp__{ymp_Gmp_cmp__
CmP_C™mP-ASIP Al TelP GolP.ColP__CH,CH,OH

HO-GeLP_Celp__elp_cgelp_olp_ {yms_cyms_cms__
Cme__ms_pcle_pele Telp Gele cele_ CHLCH,OH

HO-Gels.cels__els_cyels_els_ {yms_cms_oms__
Cme__oms_pcls_ Al Tels Gels_cels__CH,CH,0H

HO__Celp.gmp_elpTelp_Ggmp_celp__celp  celp_
AMP_A™P_Te lp_Gmp_Ce lp;ce lp_Amp_Umpice lp
celrCH,CH,OH

HO__Cele.gms_cele elp_ Ggms el elp elp.
Ams_Ams_Telp_ gelp elp  elp gms pyms_ celp
Ce'*_CH,CH,OH

HO__Celsgms_cels_els_ gms_ cels els els
Ams_Ams_Tels gms_cels  (els ams jms__els_
Ce!* _CH,CH,0H

[0477] Especially preferable are (m-1) to (m-6).

HO—_(C®2P_ AmP_(GmP_Te2P_Te2p_[ JmP_(3mP_(2P__
Ce2p_Gmp_ce2p_Te2p_Gmp_Ce2p7Ce2p4Ce2p_Amp_
A™P_CH,CH,OH

HO-TS2P_G™P_T2P_T2P_(e2P_Te2P_(3mP_ AMP_(°2P_
Amp_Amp_Ce2p_Amp_Gmp_Te2p_Te2p_Te2p_Gmp_
CH,CH,OH

HO-(52P_ AmS_(3ms_Te2p_Te2p_[ Jms_(3ms_(e2p__(~<2p_
(G- (Co2P_Te2p_(3ms_(e2p__(€2p_(e2p_ Ams_Ams_
CH,CH,OH

HO-TS2P s Te2p_T2p_(2p_Te2p_(3ms_ Ams_(e2p_
AMS_Ams_(e2p_ Ams_cymp_Te2p_Te2p_Te2p_(3ms_
CH,CH,OH

Q25 Ams_(Gms_Te2s_Te2s_{jms_(yms_(e2s__(e2s_
GMs. (€25 Te2s_(Gms_(e2s__(e2s__(e2s_ Ams_Ams_
CH,CH,OH

HO-T25 (5. To25_Te25_ (€25 Te25_(3ms_Ams_(e25_Ams_

A (€25 gms_(gms Te2s. T2 T2 (s CH,CH,OH

HO—_Celp_ pmp_Ggmp_Telp_Telp_{jmp_ymp_Celp__
Cele_gme_Celp_Telp Ggmp_Celp__(elp__(elp Amp_
A™P-CH,CH,OH

HO-Telp-Gmp_Telp_Telp_elp_Telp_(Gmp_ Amp_Celp
AmP_AmP_Celp_Amp_gmp_Telp_Telp_Telp GGmp.
CH,CH,OH

HO—_Celp_ pms_gms_Telp_Telp_{ms_gms_Celp__(elp.

Gms_Celp_Telp_gms_celp__Celp_ (elp pms_pms_
CH,CH,OH

HO-Te!p-Gms_Telp_Telp_Celp_Telp_gms_pms_Celp.
AmS_Ams_Celp_gms_gms_pelp_Telp_Telp_gms_
CH,CH,OH

HO-Cols. Ams_(gms_pels_Tels {jms_gms_cels__els_
Gms_Cels Tels_Ggms_cols__els_ ols pms_ gms_
CH,CH,OH

HO-Tels_gms_Tels.Tels els_pels_gms_gms_cels_yms_

Ams_Cels_gms_(gms_Tels_Tels Tels Gms CH,CH,OH

HO-(G2P- (2P Te2p_Te2p_Te2p_[Jmp__(mp__{Jmp__
UmP__{JMP__]JMP_ATP_(FMP_JMP__]JMP_, Ge2 P_, Ce2 P_
T2P.G2P.C*2P_CH,CH,OH

TQ-GE2P- 2P Te2p_Te2p_Te2p_{Jms__(ms__{jms__
Yms__{Jms__{Jms_Ams_gms_[Jms__[Jms_cze2p_(e2p_
T2P.G2P.C*2P_CH,CH,OH

(m-4)

M-5)

(m-6)

(m-7)

(m-8)

(m-9)

(m-10)

(m-11)

(m-12)

[0478] Preferable examples of the compound represented
by general formula (IV'") include the following compounds.

(-1)

(0-2)

(0-3)

(n-4)

(-5)

(n-6)

@-7)

(n-8)

(0-9)

(n-10)

(n-11)

(n-12)

[0479] Especially preferable are (m-1), (m-3) and (m-5).

[0480] Preferable examples of the compound represented
by general formula (V') include the following compounds.

(o-1)

(0-2)
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HO-Ge2s- (o2 Te2s_Te2s_Te2s_[Jms__(oms_ {Jms__
Ums__[Jms__[Jms_Ams_(ymp_[Jms__ {Jms_(Ge2s_(ve2s_
T°2.G°25-C*2*—CH,CH,0H

HO—_CMP__{JMP__{Jmp__{Jmp__[ Jmp_A2P_(§o2P_Tc2p_
Te2P_(§92p_(2P_T<2P_(362P_(S2P_T2P_(S2p_TC2P_[ JmP__

UM C™P ™ CH,CH,0H

HO—C™s__Jms__[Jms__{Jms__[jms_Ae2p_3e2p_Te2p_
Te2p_(392P_(e2P_Te2P_(3e2p_(o2p_Te2p_(e2p_Te2p_[ jms__
U™ C™ O™ CH,CH,0H

HO—_(C™s__[Jms__{Jms__{jms__[Jms_pe2s_(3e2s_Te2s_
Te2s_ (3925 (025 Te2s_(3625_ (625 _Te2s_(e25_Te2s [ Jms__
U™ C™ O™ CH,CH,0H

HO-Gelp-Celp_Telp_Telp Telp {ymp__Cmp_ {jmp__
UmP__[JMp__[JmP_ AMP_(3mp_{Jmp__Jmp_(zelp_celp.
Te!P-G'P-C'P—CH,CH,0H

HO-Gelp-Celp_Telp_Telp_Telp [yms__oms_ {jms__
Ums__[Jms__[{Jms_Ams_(yms_[Jms__|jms_(yelp_celp.
Te!P-G'P-C'P—CH,CH,0H

HO-GelsCels_Tels_Tels Tels [jms__(oms  {jms
yms__yms__jms_pms_Ggms_Jms__[jms_czels_cels_
Teols.Gols-Cols_CH,CH,0H

HO—C™P__[J™p__{jmp__[jmp__[jmp_pclp_gelp_Telp_
Telp_Gelp_Celp_Te lp-GeIP-Celp-Telp-Celp-Telp-Umpf
UM C™P ™ CH,CH,0H

HO—C™s__yms__ms__jms__jms_aelp_gelp_Telp.
Telp_Gelp el Telp_gelp_celp_elp_elp_Telp [jms__
U™ C™ O™ CH,CH,0H

HO__Cms__[Jms__{jms__{yms__[jms_pcls_gels_Tels_
Tels_gelsels_Tels_gels_Cels_Tels (cels Tels [ms__
U™ C™ O™ CH,CH,0H

[0481] Especially preferable are (0-1) to (0-6).

HO-T2p_T2p_Te2p_(S2P__(CMp_AMP_(Jmp_(FMP_[ JMP__
Ump__(Cmp_ AmP_ A ©2P_(362p_Te2P_(352P_(32P_
CH,CHpy

HO-T20_Te2p_Te2p_Te2p_(€2p_(ims_A ms_(ms_(3ms_
Ums__{ms__(oms_Ams_ A e2p_(3o2p_T<2p_(32P_(3°2P.
CH,CH,OH

HO-TS25_Te2s_To25_Te25_(c25__(vims_pms_(3ms_(3ms_
[Jms__{yms__(ms_ pms_ 625 _(3c25_Te2s_(3925_(325.
CH,CH,OH

HO-Te!P.Telp_Telp_Telp_celp__(mp_pmp_gmp_ymp_
UmPfUmP—CmP-AmP-AmP-Gelp-Te lp_Gelp_Gelp_
CH,CH,OH

HO-Te!p-Telp_Telp_Telp_Celp__(ms_pms_cyms_gms_
Ums__ms__ms_Ams_aelp_gelp_Telp_Ggelp_gelp.
CH,CH,OH

HO-Tels-Tels.Tels_Tels_Cels__els_pAms_gms_yms_
Ums__ms__Cms_Ams_cgels_Tels_gels_els.
CH,CH,OH

[0483] Especially preferable are (p-1) to (p-3).

HO-__(CS2P_T<2p_(352P_(Ce2p_Te2p_[ Jmp__(Cmp__(Cmp__
UmP__CMP__C e2p_Ae2p_Ae2p_ Ce2p4C e2p
CH,CH,OH

HO-GE2P_Te2P_T2P_ A 62P_TE2p_(Mp__{Jmp_(3mp_(Mp__
UmpiUmpgcmpgcmpiUmpgcmpgce2p_ Ae2p_
A2P_Co2r__(C2P__CH,CH,0OH

HO—_(2p__[Jmp_(3mp_(e2p__[ Jmp__{Jmp__(e2p__
C2p__{Jmp__(e2p__(e2p_ Amp_AmP_(e2p__(e2p__
CH,CH,OH

HO—_(2p_T2p_(Gmp_(2p_Te2p_[ jMp__(mp__(2p__
UmP__(Cmp__(e2p_Amp_Amp_(e2p__(e2p__
CH,CH,OH

HO—(CS2P_T<2P_(362p_(2p_T2p_[ jms__oms__oms__
[Jms__(ms__(2p_ A c2p_ A 62p_(02p__(e2p__
CH,CH,OH
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(0-3)

(0-4)

(0-5)

(0-6)

(-7)

(0-8)

(0-9)

(0-10)

(0-11)

(0-12)

[0482] Preferable examples of the compound represented
by general formula (VI') include the following compounds.

®-1)

®-2)

®-3)

®-4)

®-3)

®-6)

[0484] Preferable examples of the compound represented
by general formula (VII') include the following compounds.

(CRY)

(@-2)

(@-3)

(a-4)

(@-5)
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O-(Go2P-Te2P_Te2p_ A €2p_Te2p_(ms__{Jms_(Gms_Cms__
Ums__[JmsCms__(oms__[Jms__(ms_ (e2p_Ac2p Ac2p
Ce2P_C?P__CH,CH,OH

HO—_(Co25__{Jms_gms_(e2s__[Jms__[Jms__(e2s__
(O25__{Jms__(e2s__(ve2s_pms_pms_(c2s__(~e2s__
CH,CH,OH

HO— (25525 (3ms_(~c25_Te2s_[ jms__oms__(~e25__
Umms__Cme__Ce2s Ams Ams_ (<2525 CH,CH,0H

H O (25525 (3925_ (625 _Te2s_{Jms__ms__oms__
[Jms__(oms__(~e25_pe2s_ pe2s_(veds__(e2s__
CH,CH,OH

HO-(Ge25_Te25_To25_ 62525 _ms__[ Jms_cyms_cms__
ms__yms__cms__oms__{Jms__cms__oe2s_ A€2s
AS®.C2__C2__CH,CH,0H

HO—_(2s__{jms_(gms_(>e2s__yjms__{jms__e2s__
(O525s__{Jms__(e25__(ve2s_pms_pms_(e2s__(~e2s__
CH,CH,OH

HO—_ (25 Te25_(§ms_(e2s_Te2s_[ Jjims__(ms__(e2s__
Ums__Cms__Ce2s Ams Ams (<2525 CH,CH,OH

HO—_(CS2P_Te2p_(3€2p_(€2P_Te2p [ JMP__(mp__(wmp__
UmP__(mp__(e2p_A€2p_Ae2p_(e2p__(e2p__
CH,CH,OH

HO-(GE2P_T2p_Te2p_ A €2p_Te2p_(Cmp__{ Jmp_(3mp_(Cmp__
YUmP__Jmp__(mp__Cmp__{Jmp__Comp__(e2p_Ae2p_
AS2P-C2P__(C2P__CH,CH,OH

HO—_(CS2p__[ Jmp_(3mp_(e2p__[ Jmp__{Jmp__(2p__
C2p__{Jmp__(e2p__(e2p_ Amp_AmP_(e2p__(e2p__
CH,CH,OH

IO (2P T2p_GMmP_(e2p_Te2p_[Jmp__Cmp__(e2p__
U™P__(mp__(e2p_Amp_Amp_(e2p__(oe2p__
CH,CH,OH

HO—_(2P_T<2p_(362p_(o2p_Te2p_[Jms__(ms__cms__
[Jms__(oms__(2p_ A ©2p_ A ©2P_(02p__(e2p__
CH,CH,OH

HO-GE2P_T2P_T2P_ A 62p_T2p_(ms__ {Jms_(3ms_cms
Ums__yms__ms__oms__ {Jms__ms_(e2p_ Ae2p_
AP-C?P—C?P—CH,CH,0H

HO—_(Co25__{Jms_gms_(e2s__[Jms__[Jms__(e2s__
(O25__{Jms__(e2s__(e2s_pms_ Ams_(e2s__(e2s__
CH,CH,OH

HO—_ (25 Te25_(§ms_(e2s_Te2s_[ Jjims__(ms__(e2s__
Ums__(me Qo2 Ams Ams (<25 (e25 CHCH,OH

HO—_ (925, Te25_(§o25_ (025 Te2s_[ jms__(ms__(ms__
Ums__Oms__(e2s_ g 25 pe25 (025 (s
CH,CH,OH

HO-(G25_Te25_T<25_ A 625 Te2s_(ms__{Jms_(3ms_(ms__
ms__yms__ms__oms__{Jms__cms__(oe2s_ €25
AS®.C2__C2__CH,CH,0H

HO—_(2s__{jms_(gms_(>e2s__yjms__{jms__e2s__
(O525s__{Jms__(e25__(ve2s_pms_pms_(e2s__(~e2s__
CH,CH,OH

HO— (25525 (3ms_(~c25_Te2s_[ jms__oms__(~e25__
Umms__Cme__Ce2s Ams Ams_ (<2525 CH,CH,0H

[0485] Especially preferable are (g-1) to (q-12).

HO-G™P_T2P_ AmP_{JmP_T<2p_Te2P_AmP_(3mP_(2P_
Amp_Te2p_Gmp_Ump_Te2p_cmp4e2p4e2p_Amp_
CH,CH,OH

HO—_(CS2P__(02p_ Amp_{ Jmp_Te2p_ JMp_(§mp_T<2P_ AMP_
UmP_Te2P_Te2p_AmP_(3mp_(0€2p_ AmP_Te2p_(Jmp.
CH,CH,OH

HO-G™P_Telp_ Amp_{jmp_Telp_Telp_Amp_gmp_Celp_
AmP_Telp_ymp_{ jmp_Telp cmp__(elp__(elp_ amp_
CH,CH,OH

HO__Celp_ (elp. Amp_{jmp_Telp_[jmp_Gmp_Telp Amp_
ymp_Telp_Telp_ Amp_cgmp_(Celp_ Amp_Telp_GGmp.
CH,CH,OH

HO- (s _TO2P_ AMs_[ Jms_T<2p_T<2p_ A ms_(ms_Cc2p_
AS_TO2p_(yms [ ms_Te2p_cms__(~o2p__(e2p_pms_
CH,CH,OH

(9-6)

(a-7)

(9-8)

(a9)

(9-10)

(9-11)

(9-12)

(9-13)

(9-14)

(9-15)

(9-16)

(9-17)

(9-18)

(9-19)

(9-20)

(921)

(9-22)

(9-23)

(9-24)

[0486] Preferable examples of the compound represented
by general formula (I') include the following compounds.

a-n

a-2)

-3

r-4)

a-s
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HO-__(C2P__(s2p_ Ams [ Jms_Te2p_[ Jms_(3ms_Te2p_ Ams_
s Te2p_Te2p_ Ams_(3ms_(e2p_ Ams_Te2p_(3ms_
CH,CH,OH a-6)

HO-GMs.Telp. Ams_[jms_Telp_Telp_pms_ms_Celp
Ams_Telp_gms {jms_Telp oms__(elp_ (elp ams_
CH,CH,OH a-n

HO—C°lp__elp_pms jms_Telp_{jms_gms_Telp_pms_
Ums_Telp_Telp_pms_gms_celp_pms_Telp_gms_
CH,CH,OH a-8)

HO-G™s_Te25. Ams _[ jms_Te2s_Te2s_ pms_(yms_(e2s_ams_
Te2s_(gms_{ms Te2s_ms__(e2s__(eds_pms_
CH,CH,OH -9

HO—_(2s__(©25_ pms [ ms_Te2s_{jms_(yms_Te2s_ams_
Ums_Te2s_Te2s. Ams_(yms_(e2s_ gms_e2s_(3ms_
CH,CH,OH 1-10)

HO-G™s_Tels_ gms_jms_Tels_Tels_pms_gms_els_ ams_
Tels_qgms_yms_Tels_cms__(ols__(els_ pms.
CH,CH,OH @-11)

HO-__(Csls__els. gms_[Jms_Tels [ jms_gms_Tels_pms_
ms_Tels_Tels_ gms_gms_Cels_pms_Tels (yms_
CH,CH,OH T-12)

[0487] Especially preferable are (I"-1), (I"-2), (I"-9) and
(1"-10).

[0488] Preferable examples of the compound represented
by general formula (II") include the following compounds.

HO-AMP_GMP_(2P_ Amp_Te2p_(3mp_T<2p_Te2p_Cmp__
(CmP_(o2p_ AMp_ Amp_Te2p_[ Jmp__(mp_T<2p_(92P__
CH,CH,0H -1

Q-Te2P.JmP__(e2p__Cmp__(e2p_ Amp_Amp_Te2p_
Ump__(Cmp_Te2p_(€2P_ AMP_(3MP_(GMP_A 2P AMP_Te2p_
CH,CH,OH (I1"-2)

HO-A™P_GmP_Celp Amp_Telp_Gmp_Telp_Telp Cmp__
Cmp__Celp_ Amp_pmp_Telp_[ymp__Cmp_Telp_Colp__
CH,CH,0H 1"-3)

HO-Telp.ymp__(Celp__Cmp__(elp Amp_Amp_Telp_
ymp__Cmp_Telp_Celp Amp_(ymp_Gmp_Aclp Amp_Telp
CH,CH,OH (I1"-4)

HO-AMS.(Gms. (2P A ms_Te2p_(3ms_Te2p_Te2p_Cms__
Oms__(e2p_pms_Ams_Te2p_[jms__(oms_Te2p_(e2p__
CH,CH,OH -5y

HO-T2°_(J™s__(2p__(ms__(e2p_pms_pms_Telp_
Ums__(ms_Te2p_(e2p_pms_(ms_(jms_Ae2p_pms_Te2p_
CH,CH,OH r"-6)

HO-A™s.G™s_Celp_ gms_Telp_ms_Telp_Telp cms__
Cms_elp_pms_pms_Telp_{jms__ms_ elp_celp
CH,CH,OH -7y

HO-Te!P.(jms__elp__ms__(elp pms_pms_Telp
Ums__ms_Telp_(elp_pms_gms_yms_pcip_pms_Telp_

CH,CH,OH r"-8)
HO-A™S_(Gms_ (25 pms_To2s_(yms_Te2s_Te2s_cms__

(Cms_(e2s_ Ams_Ams_Te2s_[Jms__(Cms_Te2s_(e2s__

CH,CH,OH ar"-9)
HO-Te2s.ms__(e2s__(oms__(e2s_pms_pms_Te2s_
ms__(ms_Te2s_(e2s_ A ms_(yms(ms_Ae2s_ Ams_Te2s_

CH,CH,OH ar-10)
HO-AMs.Gms.(Cels. gms_Tels_gms_Tels_Tels cms__

Cms__els. gms_ams_Tels_[ms__cms_Tels cels__

CH,CH,OH ar-11)
HO-Tels.Ums__els__ms__ols_pms_pms_ Tels_
Ums__ms_Tels_Cels_gms_gms_cgms_pels_ pms_ Tels_

CH,CH,OH ar-12)

[0489] Especially preferable are (II"-1), (1I"-2), (II"-9) and
(11"-10).

[0490] Preferable examples of the compound represented
by general formula (I1I") include the following compounds.
HO-G™P- AS2P- AP AMP. AMP_ (2P GMP-(C92P__(2P-

GMP_CMP__(S2P_ AMP_T2P_[JMP__{JMP__(°2p_Te2p_

CH,CH,OH (Ir-1)
HO-G™P-C®?P—(C®2P-G™P-C=2P__(C™P- A™P-T2P.
UmP__[JMP__(S2P__1JMP__ (2P ATP_ AMP_(e2P_ A €2P_
G™P-CH,CH,OH (I1r-2)

Sarepta Exhibit 1051, Page 85 of 175
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HO-G™s-Celp_Telp_ pgms_gms_gms_Telp_Celp_ pms_
Gms_Gms_Celp_Telp gms_ms_Telp_Telp [ ms__
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CH,CH,OH (1Ir"-3) CH,CH,OH IV"-8)
HO-G™P_Aclp. Amp_Amp_Amp_Celp Gmp_(elp__Celp_ HO-GMs.(Gms. (o2 Te2s_(ms_(ms_Te2s_Te2s_[ Jms_(3ms_
GmP.Cmp__(elp_ pgmp_Telp_{jmp__{jmp__(elp_Telp. (25 oms__(oms_Te2s (eds_pms_(jms_(e2s__
CH,CH,OH (1I1"-4) CH,CH,OH Iv"-9)
HO-G™P_Celp__elp_ Gmp_celp__(mp_pmp_Telp_ HO-G™s-(o2s_Te2s_ Ams_(yms_(yms_Te2s_(e2s_Ams_(ms_
U™P__ymp__elp__{jmp__(elp_ Amp_amp_elp_pelp. GMS.CF25. o5, G Cme_T<25 T2 1 J™s__CH,CH,OH (IV"-10)
G™P-CH,CH,OH (Ir-5) e —
HO-Gms.gms. els_Tels_ cgms_cms_els el {yms_cyms.
HO—_C°lp_pAmp_Telp_ Amp_pmp_Telp_3mp_pAmp_pelp_ Cels__oms__oms_Tels cels_pms qms_cels
AMP_AMP_CelP GmP.CmP__ColpGmeCelp_Celp CH,CH,OH (IV"-11)
CH,CH,OH II1"-6
22 ( ) HO-G™s-Cels_Tels_pAms_gms_gms_Tels_cels_pms_gms_
HO-G™- Aezpi A Ams_2 Ams_ce2p_c}ms_ceip4ge2p_ Gms.Cels.Tels. gms cme_Tels Tels yms__CH,CH,0H (IV"-12)
GRS (3p_ A ms 2P jms__{ jms__(e2p_Te2p. )
CH,CH,OH (IIr-7) [0493] Especially preferable are (IV"-1), IV"-2), (IV"-9)
HO-G™S.C2P__(Ce2p_(3ms_(e2p__(ms_ams_Te2p_ and (IV"-IO).
Ums_{Jms__(e2p__[Jms__(e2p_pms_Ams_(e2p_Ac2p_
G™*-CH,CH,OH (Ir-8) [0494] Preferable ex%m.ples of the compopnd represented
HO__(<2p. Ams_Te2p_ pms__gms_Te2p_ms_ oms. A<2D. by general formula (V") include the following compounds.
A AmS. Q2P (Ggms. Cms__ (2P GME.C2P__ (2P HO- AMP.GE_ 20620 __(2p__ATp_(3imp_(Gimp_ A o2b.
CH,CH,OH Ir'-9) GUP- (o2 T52P_ A MP_(gMP_3mp_2p_(xo2p_ A
HO-G™- AelpI Ame- AT Ams_celp_c};ﬂs_cellpg(:lelp_ CH,CH,OH V™1
GUe-CMe—CoP-AMS_Te P Ce P Te P mp_csmp_pelp_ el elp_ Amp_gzmp_cump_ A el
. HO-A™P-GmP_Te!P.Colp__Colp Amp_ Gmp Gmp_ AlP.
CH,CH,OH (II1"-10) Grb-Coe1p_ el pmp_(gmp_gmp_e lp_(ve1p_ pmp.
Ho_ms_celpice 1p_G;ns_Ce11p4Cms_Ams_T1e1p_ ) CH,CH,OH (V"-2)
Ums—UJms—Co P —Co P- AT AT COP-A° P ms_rums_e2p_e2 e2p_ A ms_ryms_cums_ A €2
- . HO-A™S-G™-T®2.C2P__ (2P AMs_ G Gms. A92P.
G™=-CH,CH,OH @-11) G20 T8 Te_gms_ s T2 (2P A
Hoicelp_Alms_Telp_Ams_Arr;s_Telp_G,rnls_Ams_lAelp_ CH,CH,OH (V"-3)
AT AT COP- G- OO P-GTe-C PP — ms_rwms_pelp_ el elp_ Ams_cyms_cums_ A el
. HO-A™s-G™.Telp.ColP__Celp gms Gms_gms_Aclp.
CH,CH,OH (I1"-12) Gms_celp_elp_pms_cgms_cgms_elp_(velp_pms_
HO-G™- Ae2s_2 AmS_ Ams_zAms_Ce2s_c},rns_ceis;ge2s_ CH,CH,OH (V"-4)
GO oS- AT Ume—Ume—Coos-Tes- ms_rums_e2s_e2s ©2s_ A ms_gyms_cums_ A €25
., HO-A™S-G™s. T2 (%25 (02 pme_(gms_Gme_pe2s
CH,CH,OH (II1"-13) G (o202 pms_gms_gims_eBs_(-o25_ pTms.
HO-GMs.(Ce25__(e2s_(gms_(e2s__(oms_Ams_Teo2s_{Jjms__ CH,CH,OH (V"-5)
Ums__(e2s__1yms__(oe2s_ gms_pms_(eds_peds (gms_ .
CH,CH,OH (IT"-14) [0495] Especially preferable are (V"-1) and (V"-5).
Egi\%zcﬁmgf"zcﬁnj;%i%mziﬁz [0496] Preferable examples of the compound represented
AT (o2 (Gms_ G- - " .
CH,CH,0H ar-1s) by general formula (VI") include the following compounds.
ms_pels_ ams_ams_ams_~els cums_c~els els - (FPP- (2P A MP_(FMP_ (2P, e2p__ {Jmp. mp_
Hr(r?s_Gms_A e_lé r_nsA e_lé r_n(s: _gs -Celsggjls . ngGr:npc mpAe2PG:2PC mpg(r:np 622} G;C mp
Gms_Cms__els_gms_els_yms__yyms__cels els_ T P-CPP-GMP-CoP-TP-CMP-AMP-CP-TP-CP—
CH,CH,OH (II"-16) CH,CH,OH VI-1)
HO-G™s.els__els gms_els__oms_ams_Tels yms__ HO-T2P-CS2P__{JMP__[JMP__(°2P__(0S2P_ AMP_AMP_
yms__els__yyms__cels_ams_ams cels_pels gms_ Ar;P_GmP_CeQP_ AMP_GMP_(CS2P__Cmp__Jmp__(e2P_
CH,CH,OH (III"-17) T*P-CH,CH,0H (VI"-2)
els_ams_els_pms_pms_els cwms_pms_pels (PP el Amp_gmp_celp elp__ {Jmp. mp_
Hr?:?ns _l?ls _’Ir‘ns _é.s -Aels-T ms_Gels_A ;ﬁ ) HQP_G mP_C mP_AelP_GelP_C mPf(;“P_ elg_ e;_c mp__
Ams_pams_cels_Ggms oms_ els_ gms cels cels T P-CPP-GMP-CoP-TP-CMP-AMP-C*P-TP-C
CH,CH,OH (II"-18) CH,CH,OH (VI"-3)
. el el mj mj el el mj mj
[0491] Bspecially preferable are (I1I"-1), (I11"-2), (I1I"-3), il W
(HI"-13), (IH"-14) and (HI"-IS) TelP—CHchon (VI'-4)
ms_e2) ms_ums_e2) 2, ms ms
[0492] Preferable examples of the compound represented HO-G™-C® P-A™-G™-C*P—CoP ™ —C™
o : Te2p_(ms_(3ms_(e2p_T<2p_("ms_Ams_(e2p_Te2p_Cms__
by general formula (IV") include the following compounds. CH,CH,OH (VT'-5)
HO-G™P-GmP_ (2P (P CMP_T2P_T<2P_[ JMP_(GMP_ HO-Te2P-Ce2p__{Jms__[Jms__(e2p__ (~e2p_Ams_Ams_
C2P__(CmP__(CmP_T<2P_(CS2P_ A™P_(FP_(°2P__ AMS_(3ms_(e2p_ Ams_(yms_(e2p__(ms__[Jms__(e2p_
CH,CH,OH (Iv"-1) T°2P.CH,CH,OH (VI'-6)
HO-GMP_(S2P_TS2P_ AMP_(mp_(3mp_T<2P_(52P_ AMP_ HO-Gms.Celp_Ams_Gms_Celp__celp_ [yms__oms_
GMP_(GMP_(2p_T<2P_(Gmp_Cmp_Te2p_To2p_[ Jmp__ Telp_Cms_Gms_elp_Telp_(ms_pms_Celp Telp oms__
CH,CH,OH (IV"-2) CH,CH,OH vVI'-7)
HO-G™P_GmP_Celp_Telp_mp_Cmp_Telp_Telp_{jmp_ HO-Telp.Celp__{yms__{yms__Celp__(Colp_ pms_pms_
Gmp_Celp__cmp__Cmp_Telp_ Celp. Amp_gmp_Celp__ Ams_Gms_Celp_gms_gms_celp_oms__yjms__elp.
CH,CH,OH Iv"-3) TelP-CH,CH,OH (VI"-8)
HO-G™PCelp_Telp_ omp_mp_mp_Telp_(Colp. Amp_ HO-GMs.(e2s. Ams_(gms_(e2s__(e2s__{Jms__Cms_Te2s_
GmP_Gp_Celp Telp Gmp.Cmp_Telp Telp_ [Jmp__ Cms_(gms_(e2s_Te2s_(oms_ Ams_(ve2s_Te2s_oms_
CH,CH,OH av"-4) CH,CH,OH (VI"-9)
HO-GMs.Gms. (2P T<2p_(ms_(Cms_To2p_Te2p_{Jms_ HO-Te25.Co2s__[Jms__[Jms__(e2s__ (25 Ams_Ams_
GmS_(S2p__(ms__(Cms_Te2p_(o2p_ Ams_(ms_(e2p__ AMS_(Gms_(o2s_ Ams_(ms_(e2s__(ms__{Jms__(e2s_
CH,CH,OH (IV"-5) T°%-CH,CH,OH (VI'-10)
HO-GMs.(Ce2P_Te2p_ Ams_(ms_(ms_(3ms_Te2p_(e2p_ HO-Gms.Cels. gms_gms_cels__els__{jms__cms_Tels
AT™S_ (M. (GMS_(e2P_Te2p_(3mp_(ms_Te2p_Te2p_[Jms__ Oms_gms_(els_Tels_ms_pms_els_Tels oms__
CH,CH,OH (IV"-6) CH,CH,OH (VI'-11)
HO-G™s-G™=_Celp_Telp_gms_ms_Telp_Telp_jms_ HO-Tels.ols__yms__{yms__els__(els gms_pms_
Gms.Colp__oms__oms_elp_(elp_ams_yms_celp_ Ams_gms_(els gms_gms_cels _oms _[gms__oels
CH,CH,OH (Iv"-7) T°!*-CH,CH,OH (VI'-12)
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[0497] Especially preferable are (VI"-1), (VI"-2), (VI"-9)
and (VI"-10).

[0498] Preferable examples of the compound represented
by general formula (VII") include the following compounds.

HO-__(CmP_Te2P_ AmP_T<2P_(3MP_ AMP_(3Mp_To2p_To2p_
Te2p_(Cmp_Te2p_Te2p_(CMP__("mp_AmP_A<2p_Amp_
CH,CH,OH (VII'-1)

HO—_Cmp_Telp_pmp_Telp_Gmp_Amp_Gmp_Telp_Telp_
Telp_cmp_Telp_Te IP—CmP—CmP—AmP—AeIP—AmP—
CH,CH,0H (VII'-2)

HO—_Cms_To2p_ Ams_Te2p_(yms_Ams_(jms_Te2p_Te2p_
Te2p_(oms_Te2p_Te2p_(ms__(ms_ pms_Ac2p_ Ae2p_
CH,CH,OH (VII"-3)

HO—_Cms_Telp_pAms_Telp_yms_pms_yms_Telp_Telp_
Telp_ms_Telp_Telp oms__(ms_ pms_pclp pms_
CH,CH,OH (VII"-4)

HO—_(ms_Te2s_pms_Te2s_(ms_pms_(yms_Tes_Te2s_
Te2s_(oms_Te2s_Tels_ms__(ms_Ams_pe2s_ pms_
CH,CH,OH (VII'-5)

HO—_Cms_Tels_pms_Tels_yms_pms_(gms_Tels_Tels_
Tels_ms_Tels Tels_ Cms__(ms_pms_pcls_ pms_
CH,CH,OH (VII"-6)

[0499] Especially preferable are (VII"-1) and (VII"-5).

[0500] Preferable examples of the compound represented
by general formula (VIII") include the following com-
pounds.

HO-AMP_GmP_(e2p_Te2p_(Cmp__{Jmp_T<2p_{ Jmp_Te2p_
AMP_Cmp_Te2p_(e2p__(Cmp__(mp_T<2p_T<2p_(3mp.
CH,CH,0H (VII"-1)

HO—(C82P__ (2P AMP_[ JMP_Te2P_(3mp_[Jmp_Te2P.
UmP__(e2p_ AmPp_[Jmp__(2p_Amp_(3mp_(mp_Te2p_
CezP—CH2CH20H (VIII"-2)

HO-AMP_GmP_Celp_Telp_mp__{jmp_Telp_{jmp_Telp_
AmP_Cmp_Telp_ Celp__cmp_(Cmp_Telp_Telp_ Gmp.
CH,CH,OH (VIIT'-3)

HO—Celp__elp omp_[jmp_Telp_Ggmp_[jmp_Telp.
U™P__(elp_ Amp_{jmp__(elp_pAmp_(ymp_(mp_Telp_
CelP—CH2CH20H (VIII"-4)

HO-A™S_(G™=_(2P_Te2p_(ms__| jms_Te2p_{Jms_Te2p_
Ams_(Oms_Te2p_(e2p__(ms__(oms_Te2p_Te2p_(3ms_
CH,CH,OH (VIIT'-5)

HO—_(C2P__(0o2p_ pms [ jms_Te2p_(gms_{Jms_Te2p_
Ums__(2p_Ams_[Jms__(e2p_ A ms_(yms_(ms_Te2p_
C*?*__CH,CH,OH (VIIT'-6)

HO-A™s.G™=_Celp_Telp_ms__{jms_pelp_{jms_Telp_
Ams_Cms_Telp_elp_(ms__(oms_Telp_Telp_(ms_
CH,CH,OH (VIIT'-7)

HO—_Celp__elp_pms_{jms_Telp_gms_{jms_Telp_
Ums__Celp_pms_[jms__(elp_ pAms_ms_Cms_Telp_

Cel»__CH,CH,0H (VIII'-8)
HO-AMS.Gms.(e25_Te2s_Cms__J Jms_Te2s_[ jms_Te2s_
AMS_Cms_Te2s_(e2s__(Cms__(oms_Te2s_Te2s_(jms_

CH,CH,OH (VIIT'-9)
HO-__(e25__(o25_ pAms_{Jms_Te2s_(3ms ] jms_To2s_[Jms__

(525 Ams [ Jms__(e25_ Ams_(3ms_(ms_Te2s_(e2s__

CH,CH,OH (VIII"-10)
HO-AMs.Gms.Cels Tels oms__{yms_Tels_[Jms_Tels
Ams_Cms_Tels_els__oms__oms_Tels_ Tels (yms_

CH,CH,OH (VIII"-11)
HO-__Cels__els. gms_{yms_Tels_gms [ jms_Tels_{jms__

Cels_ Ams [yms__els_gms_(gms_cms_Tels cols__

CH,CH,OH (VII"-12)

[0501] Especially preferable are (VIII"-1), (VIII"-2),
(VIII"-9) and (VIII"-10).

[0502] Preferable examples of the compound represented
by general formula (IX") include the following compounds.
HO_Te2p_Ae2p_Ae2p_Ce2p_Ae2p_Gmp_Ump4Cmp7

Ump_Gmp_Amp_Gmp_Ump_Ae2p_Ge2p_Ge2p_Ae2p_Ge2p_
CH,CH,0H (IX"-1)

Apr. 12,2007

Ph-Te2P_(G2P.T<2P_(3¢2p_Te2p_(CMP_ AMP_("Mp__("mp_
AMP_(3MP_ AMP_(3mp_{ Jmp_ Amp_A€2p_(e2p_ Ae2p_(3e2p_
T°2P.CH,CH,OH

TO-T2P_(352P_T<2P_(3¢2p_T<2p_("MPp_AmPp_(Cmp__(Cmp_
AMP_GMP_ ATP_(FMP_TJMP_ A MP_ Aezp_cezp_ Aezp_Gezp_
T°2P.CH,CH,OH

HO-Te!P-A°lP_Aclp_(elp_Aclp_ Gmp_jmp__Cmp__
Ump_Gmp_Amp_Gmp_Ump_Aelp_Gelp_Gelp_Aelp_Gelp_
CH,CH,OH

Ph-Te!P.Gelp_Telp_GGelp_Telp_cmp_Amp_cmp_ mp_
AMP_GMP_ ATP_(FMP_]JMP_ A MP_A© lp_celp_Ae lp_Ge 1p_
T°'P-CH,CH,OH

HO-TeP_Gele_Telp_ Gelp Telp Cmp_aAmp_cmp_ cmp_
AMP_GMP_ ATP_(FMP_]JMP_ A MP_A© lp_cel P_AC lp_Ge 1p_
Te!P.CH,CH,0H

HO-TS2P_AS2P_ A S2P_(92P_ A ©2p_(3ms_[jms__(~ms__{jms_
GS_ATS_GmS_[Js. A €2P_(392P_(3€2P_ A S2P_ (320
CH,CH,OH

Ph-Te2P_(92P_Te2p_(362p_Te2p_(Ms_Ams_(ms__oms_
AIMS_(3ms_ Ams_(3ms_[ Jms_ Ams_ A e2p_(e2p_A €2p_(362p_
T2P.CH,CH,OH

HO-T2P-(GE2PTe2P_(362P_TE€2p_(CMms_Ams_(COms__ms_
AIMS_(3ms_ Ams_(3ms_{ Jms_ Ams_ A e2p_(e2p_A €2p_(362p_
T2P.CH,CH,OH

HO-Te!P-Aclp_ Aclp_(olp_ Aelp_(ms_[jms__Cms_[jms_
GRS AT Gms_ s Acle G elp_gelp_ Aclp_gelp.
CH,CH,OH

Ph-Telp_Gelp_Telp_ (gelp_Telp_(ms_pms_cms__oms_
Ams_(3ms_Ams_(yms_{Jms_Ams_Aelp Celp_pelp Gelp.
Te!P.CH,CH,0H

HO-Telp_Gelp_Telp_(gelp Telp (ms_pms_ (ms  (oms_
AmS_(Gms_ Ams_Gms_[Jms_ams_aclp (elp pelp (gelp
T°'P-CH,CH,OH

HO-TS25- AS25. A 625_(525_ A €25_(3mp_[ Jmp_(mp_{ Jmp_
(P AMP_(3MP_[ JMP_ A ©25_(3925_(3°25_ A€25_(3525_
CH,CH,OH

Ph-Te25. (325 Te25_ (o2 Te2s (CmP_AMp_Cmp__Cmp_
AMP_(GMP_ AMP_(GMP_{JMp_ AmP_A €2s_(e2s_ A eds_ (je2s_
T°2*-CH,CH,0OH

Q-T2 G5 T2 (G225 CMP_ AMP_(CMP__(Cmp_
AMP_(GMP_AMP_(GMP_{JMP AMP_A€2s_(e2s_peds_(ge2s
T°2*-CH,CH,0OH

HO-Tes_ Acls. Aols_(rols_ pcls_(gmp_{jmp__mp__[jmp_
GMP_AMP_(GmP_[JmP_Acls (gols_cyels_ pcls_cgels.
CH,CH,OH

Ph-Tels.Gels.Tels_gels Tels cmp_pAmp_Cmp_ Cmp_
AMP_(GMP_AMP_(Gmp_{Jmp_Amp_pels cels pels_zels
Tel-CH,CH,OH

HO-Tels.GeolsTels Gels_Tels_ comp_pmp_ mp  mp_
AMP_GMP_AMP_(FMP_[JMP_ AMP_Acls_(els_pels gels.
Tel-CH,CH,OH

(IX"-2)

(IX"-3)

IIX"-4)

(IX"-5)

(IX"-6)

(IX"-7)

(IX"-8)

(IX"-9)

(IX"-10)

IX"-11)

(IX"-12)

(IX"-13)

(IX"-14)

(IX"-15)

(IX"-16)

IX"-17)

(IX"-18)

[0503] Especially preferable are (IX"-1), (IX"-2), (IX"-3),

(IX"-13), (IX"-14) and (IX"-15).

[0504] Preferable examples of the compound represented
by general formula (X") include the following compounds.

Ph-A2P_(362P_(392P_Te2p_Te2p_(3MP_[ JMP_(3MP_[ Jmp__
CMP_AMP_(CMPp__(Cmp_ Amp_(3mp_ A ep2_(3e2p_Te2p_A€2p_
A®?P_CH,CH,OH

HO-A2P_(362P_(G2P_Te2p_Te2p_(3Mp_{ JMP_(3MP_[ JMp__
CMP_AMP_(CMp__(Cmp_ Amp_(3mp_A e2p_(3e2p_Te2p_A€2p_
A®2P-CH,CH,OH

Ph-Aelp_Gelp_Gelp_Telp_Telp_ (gmp_{jmp_(Gmp_{jmp__
Cmp_Amp_(Cmp__Cmp_ Amp_c3mp_Aelp_(yelp Telp_pelp
A°®P-CH,CH,OH

HO-ASLP_Gelp_GelpTelpTelp (Gmp_{jmp_(Gmp_{Jjmp__
Cmp_Amp_(Cmp__(mp_amp_Gmp_Aclp (jelp Telp_ pclp
ASP-CH,CH,OH

Ph-A2P_(G2P_(3e2p_Te2p_Te2p_(Gms [ Jms_(ms_[Jms__
Cms_Ams_Cms__oms_pms_Gmp_Ae2p_3e2p_Te2p_Ae2p_
A®2P_CH,CH,OH

TIO- AP Ge2P_ (92 Te2p_Te2p_(3ms_ jms_(3ms_[Jms__
Cms_Ams_Cms__(oms_pms_gms_Ae2p_(je2p_ Te2p_Ae2p_
A®2P_CH,CH,OH
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(IX"-1)

X"-2)

(X"-3)

x"-4)

X"-5)

X"-6)



US 2007/0082861 Al

Ph-Aclp_Gelp_Ggelp Telp_Telp_(ms [ jms_(gms_{Jms__
Oms_ Ams_(Cms__oms_gms_gms_aelp_gelp_Telp_pclp_

Ph-Ce2P.A€2p_(C€2p__(e2p__(€2p_ {jmp__(Cmp__{jmp_
G JMP_(GMP_ AMP_{ JMmP__] JMP__[ JMP_Te2P_A2P_

65

[0508] Preferable examples of the compound represented
by general formula (XII") include the following compounds.

Apr. 12,2007

HO-AS2P.(s2p__(e2p__("e2p_A€2p_(MP__(Omp_ Amp_
UmP__(Cmp_ Amp_Cmp__(mp__(mp_ | Jmp_(e2p_Te2p_

A°P.CH,CH,OH x"-7) G°2P.T2P.G°2P-CH,CH,0OH (XII"-4)
HO-ASLP_Gelp_(GelpTelp Telp_(gms_[yms_Gms_[jms__ Ph-Celp.Aclp_Celp elp  (elp  [jmp  (mp  {jmp_
Cms_Ams_Cms__oms_ams_gms_pelp_ jelp Telp_pelp GMP_JMP_GMP_ AMP_TJMP__{Jmp__{jmp_Telp_pclp.
A°P.CH,CH,OH (X"-8) TP AP AS P CH,CH,OH (XII"-5)
Pho A2 (325 (Ge2s_Te2s_Te2s_(gms_[ Jms_Gms_{Jms__ Ph-Aclp.Celp__Celp__ elp pelp cmp  cmp_ pmp_
Cms_Ams_Cms__ oms_ams_(3ms_peds_(ge2s Te2s_peds Ump__(Cmp_Amp_Cmp__cmp__1jmp__celp Telp_Gelp
A®%.CH,CH,OH (X"-9) To!P.GoP-CH,CH,OH (XII"-6)
Q- A5 Go25.(Ge25 Te2sTe2s_GGms_[Jms_GGms_[Jms__ HO__Celp_aelp celp__celp elp (ymp_cgmp_{jmp_
Cms_Ams_Cms__oms_ams_(3ms_Aeds_(ge2s_Te2s_peds GMP_AmP_[JmP__{jmp__{jmp_Telp_aelp Telp_pelp_
A®%.CH,CH,OH (X"-10) ASP-CH,CH,OH (XI11'-7)
Ph-Acls Gels gelsTels Tels_ms_yms_gms_pyms__ HO-AS'P.Celp__elp__celp pelp cmp_ cmp_aAmp_
Cms_Ams_Cms__oms_ams_gms_pels_gels pels_pels Ymp__(CmP_AMp_Cmp__Cmp__omp__jmp__elp_Telp
A°-CH,CH,OH (X"-11) Gele-Tele GelP.CH,CH,OH (XII"-8)
HO-ASls.Gels.gels.Tels Tels_Gms_yms_Gms_jms__ Ph-Co2P_A€2P_(€2p__(e2p_ (e2p_ {jms__(ms__{jms_
(Cms_Ams_(ms__(oms_ams_gms_Aels_ (gels Tels_ pels. (Gms_{Jms_(3ms_Ams_[Jms__{Jms__ [Jms_Te2p_Ac2p Te2p_
A°-CH,CH,OH (X"-12) A2P_A°2P.CH,CH,OH (XII"-9)
0505] Especially preferable are (X"-1), (X"-2 "-9 Ph-AP-CeIP__C2P__Co2P-AP.CT ™A™
[ d] Fspecialy p X"-1), (X"-2), (X"-9) e oo e b <.
and (X'-10). G- TP G2 CH,CH,0H (XII"-10)
[0506] Preferable examples of the compound represented HO—CP-AP-C2P_C2P_CO2P_[Jme_ ™o
b 15 1 " include the foll . P ms_(Gms_[Jms_(Gms_ Ams_[Jms__[Jms__{Jms_Te2p_Ac2p_
y general formula (XI") include the following compounds. TP AP_A2P_CH,CH,0H (XII"-11)
Ph-AS2P_(G°2P_TS2P_ AS2P_A €2P_(CMP__(CMP_AMP_(CMP_ HHO-AS2P.(C2p__(e2p_ (0e2p_Ac2p_(oms__(oms_Ams_
AMP_(GP_(GP_ JMP___[ JMP_(GMP_Te2P_(32P_Te2P_( 2P ms__(ms_Ams_(ms__(ms_(oms__ [ Jms_(ve2p_Te2p.
A?P-CH,CH,OH (X1'-1) Ge2P.T2P-(3°2P-CH,CH,0H (XI1"-12)
HO-A2P_(G2P_T2P_ A S2P_ A ©2P_(CMP_(CMP_ ATMP_(CWP_ Ph-CelP.Aclp_Celp_ elp  (elp  [jms_ (cms_ jms_
AMP_(GP_(GP_ JMP___[ JMP_(GMP_Te2P_(32P_Te2P_( 2P Gms_ms_(Gms_ Ams_[Jms__{Jms__{Jms_Telp_aelp Telp_
A?*-CH,CH,OH (X1"-2) A=lP- Al CH,CH,0H (XII"-13)
Ph-Ac!P-Gelp_Telp_Aclp_pclp Ccmp__ (Cmp_pmp_ Cmp_ Ph-Aclp.Celp_ (elp (elp_ pclp (oms  (ms_pms_
ATP_GMP_(GP_[ JmP__[ JmP_GmP_Telp GelpoTelp_Celp. ms__(ms_pms_ ms__(ms_(ms__[jms__elp Telp.
Ac'P-CH,CH,OH (X1"-3) GelP-T°!P_G*!P.CH,CH,OH (XII"-14)
HO-AcP-Gelp_Telp_Aclp_ Aclp Cmp__Cmp_AmP_CMP- HO__Celp_pclp celp (elp  (elp  {yms  (ms
ATP_GMP_(GP_[ JmP__[ JmP_GmP_Telp GelpoTelp_Celp. Yms_(GmS_Jms_(3ms_ Ams_{Jms__{jms__{jms_Telp_pelp_
Ac'P-CH,CH,OH (X1"-4) Te!P-A°'P_A°IP.CH,CH,OH (XII"-15)
Ph-AS2P_(G°2P_TS2P_ AS2P_Ac2p_(Cms__(Cms_Ams_(ms_ HO-ASP.Celp__elp_ Aelp cms  ms_pms pyms__
ATS_(Gms_(Gs_[JWs__[Jms_(3Ms_T2P_(3e2P_Te2P_ (2P Cms_ams_cms__oms__oms__(jms__celp_Telp_Gelp_
A?P-CH,CH,OH (XI'-5) Te!P-G*'P-CH,CH,0H (XII"-16)
HO-A2P_(G2P_Te2P_ AS2p_ AS2p_(Cms__(ms_Ams_(ms_ Ph-C25.A€25 (€25 (e2s_ (eds  [yms__oms_ jms_
AMS_(mS_Gms_[Jms__[Jms_Gms_Te2P_(3e2P_Te2P_(e2P_ GIs_Jms_GMS_AmS_[Jms__{Jms__{Jms_Te2s_pe2s_Te2s_
A°?P-CH,CH,OH (X1"-6) A2 A% CHLCH,OH (XII"-17)
Ph-Aclp.Gelp_Telppclp_ pclp cms_ (ms_pms oms_ Ph-AS2_ (25 (e2s_ (e2s_pe2s (ms__oms_pms_
Ams_gms_yUms_yyms_gms_Telp_cgelp_Telp_celp_ pclp_ yms__(ms_ams_Cms__oms__oms__yjms__e2s_Te2s_
CH,CH,OH X1-7) G*?5-T°*.G***-CH,CH,OH (XII"-18)
HO-AclPGelp_Telp_pclp_pclp cms_ (ms_pms oms_ O (2. A€25 625 (e2s_ (eds  pyms__oms__
Ams_Gms_Gms_yms__yms_gms_Telp_gelp_Telp_celp. Yms_(FmS_JmS_(3MS_ AMS_{Jms__{Jjms__{Jms_Te2s_pe2s_
A®!P-CH,CH,0H (XI"-8) T2 A2 A CH,CH,0H (X11"-19)
Ph-A2_ (325 Te2s. Ae2s_A€2s_ Cms__oms_Ams_ms_ HO-AS2-C%5__Ce2s__Ce2s_ Ae2s_ Oms__Oms_ gms._
AMS_(ms_{yms__{jms_(yms_Te2s_(ge2s_Te2s_ve2s_pels_ Ums__Cms_ Ams_Cms__oms__oms__{jms__(e2s_e2s.
CH,CH,OH (X1"-9) G?5-T**-G**-CH,CH,OH (XII"-20)
HO-ATS-G25- T2 A2 A OO AT O Ph-Cels_acls.cels__cels__cels__{jms__oms__qyms_
AmS_(Gms_(Gms_[Jms__{Jms_Gms_Te2s_(je2s_Te2s_(e2s_ Gms_Jms_Gms_Ams_{Jms__{Jms__{Jms_Tels, Aels_Tels.
A*-CH,CH,OH (XI"-10) A®15. A1 CH,CH,OH (XI"-21)
els_grels_Tels_pels_pels_ms Ms_ A MS_(oms,
Ph-A®™s-GSe-Te - A%1s-A1sC I—C l—A 1_C - Ph-Asls.Cels__els__(els_pcls cms__(oms_pms_
AT GG U Ums-Gs-Tels Gele-TeleCo e Ums__Cms_ Ams_Cms__(oms__coms__[jms__els_Tels.
A°ls.CH,CH,OH (X1"-11) G- TG 5. CHLCH,0H (XI1-22)
els_grels_Tels_pels_pels_ms Ms_ A Ms_(oms,
HS;A S—G S—TmS—A m—sA ;C els—Cels—Aels—Cels— HO—_C®ls_pacls cels__elsels_ yms__oms__
AT GG U Ums-Gs-Tels Gele-TeleCo e s Gms_ jms_Gms. Ams_{ jms__Jms__{yms_Tels_pels
A°ls.CH,CH,OH (X1"-12) els_rels rels o om om0 T "
2~ H2 Tels-Ac!-A°*-CH,CH,0H (X11"-22)
[0507] Especially preferable are (XI"-1), (XII"-2), (XII"-9) HO-ASLs.Cels__els__els_pels_ oms__ms_pms_
and Oﬂ"'l 0). yms__(ms_ams_oms__oms__coms__yyms__els_els
Gels-Tels-Gos.CH,CH,OH (XII"-24)

[0509] Especially preferable are (XII"-1), (XIII"-2), (XII"-
3), (XII"-4), (XII"-17), (XII"-18), (XII"-19) and (XII"-
20).

<2p_ A e2p_ A<2p._, -
THE-ATE-ATR-CH,CHL0H (XIT™-1) [0510] Preferable examples of the compound represented
Ph-ASZP-C2P— (20— (2P AS2P.CIP_—CmP- AP by general formula (XIII") include the following com-
U™MP_ P AT CP__CIMP__CTP__{JMP_ C 2P 2P, a
GS2P_T*2P_G°*.CH,CH,OH (XII"-2) pounds.
HO—_C2P_A2P_Ae2p_(e2p__(e2p__(e2p__ {jmp__ Ph-C2p__(o2p_Te2p_(e2p_ A ©2P_ AmMP_(3MP_(3WP_[ JMP__
CMP__{JMP_GMP_] JTP_(GMP_ AMP_JMP__] JMP_] JTP_ CMP_AMP_CMP__(CTMP__(Cmp_ Amp_ce2p4Ce2P_ Ae2p_
To2P. AS2P.T°2P A®2P_ A 2P CH,CH,OH (XI1'-3) T2P.C°2P-CH,CH,0OH (XIII"-1)
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HO__ (2P (0e2p_Te2p_(0e2p_ A <2p_ AMP_(3MP_(G0P.
U™mP__(Cmp_Amp_(Cmp__(mp__("mp_Amp_(e2p__(e2p_
AS2P_T°2P_C°2P.CH,CH,OH (XIII"-2)

Ph-Celp__Celp Telp (Celp. pclp. Amp Gmp_Gmp_[Jmp__
Cmp_Amp_Cmp4mp4mp_Amp_celp;celp_Aelp_
Te!P.CoP-CH,CH,0H (XIII"-3)

HO__Celp__elp_Telp_celp_pelp_ pAmp_cgmp_ Gmp_
UmP__(CMP_AMP_CMP__(CMP__(CMP_AMP_(¢ 1 P__C*° Ip_
AsteTele.ColP.CH,CH,OH (XIII"-4)

Ph-Ce2P__(2p_Te2p_(e2p_A€2p_ Ams_(yms_Gms_[Jms__
Cms_Ams_Cms__oms__oms_Ams_e2p_e2p_ pAe2p_
T2P.C°2P-CH,CH,0OH (XIII"-5)

HO__ (2P (020 Te2p_(062P_ A ©2D_ A 10S_(305_(3m05_
Yms__(OMS_AMS_(ms_ (ms__(vms_Ams_e2p  (e2p_
A2 T2 C2P.CH,CH,OH (XIII"-6)

Ph-Ce!P__(elp_Telp celp_ pelp_ pms_gms_(ms_[jms__
Cms. Ams_Cms__oms__cms_aAms_celp__elp_ pclp.
Te!P-CH,CH,OH (XIIT"-7)

HO-CslP__(elp_Telp_Celp_pclp. Ams_cgms_gms [ jms__
Cms. Ams_Cms__oms__cms_Ams_elp__elp_ pclp.
Te!P-CH,CH,OH (XIIT"-8)

Pho(S25__(925_Te25_ (25 Ae2s_ Ams_(3ms_(3ms [jms__
Cms_ Ams_(Cms__Cms__ms_ Ams_(e2s__(e2s_ Ae2s_Te2s_
C*%.CH,CH,0H (XIIT"-9)

HO—_(C825__(e2s_Te2s_(re2s_ A e2s_ Ams_(yms_(jms_
Ums__(Cms_Ams_(ms__oms__ms_Ams_(ve2s_ (e2s_
AS2.T°2.C2.CH,CH,OH (XII1"-10)

Ph-Cels__els_Tels_Cels_pels gms_cgms_gms_[jms__
Cms_Ams_Cms__oms__oms_ams_els_ (els_ pe2s_Tels_
C*s-CH,CH,0H (XUI-11)
HO—_Cels__els_Tels_els_pels Ams_cyms_cyms_
Ums__(ms_ams_(oms__oms__oms_Ams_vels els_
AsZ.Tels.Cols.CH,CH,OH (X11"-12)

[0511] Especially preferable are (XIII"-1), (XIII"-2),
(XTI"-9) and (XIII"-10).

[0512] Preferable examples of the compound represented
by general formula (XIV") include the following com-
pounds.

Ph-Te2P-To2P.(GS2P_ A 2P T2P_CIP_ AMP_ ATP_(GMP.

CMP_AMP_(GMP_ ATP_(GMP_AMP_A 2P A e2p-Ge2p_(e2p__
C**-CH,CH,OH (XIV"-1)
HO-To2P-T2P_(G2P AS2P_TS2P_CMP_ ATP_AMP_(GMP_

(CMP_AMP_(GTP_ ATWP_(FP_AMP_A 2P A e2p-Ge2p_ (e2p_
C?P.CH,CH,OH (XIV"-2)

HO-AS2P.(Ge2P_(e2p__(e2p_p ©2P_(mp_{JmP__(Omp_
Gmp_Gmp_Ump_Amp_Amp_Ge2p_Te2p_Te2p_Ce2p_Te2p_
CH,CH,OH (XIV"-3)

Ph-TelP_Te!P_Gelp_pclp_Telp_Cmp_ pAmp_Amp_3mp_
Cmp_Amp_Gmp_Amp_Gmp_Amp_Ae IP—AGIP—GeIP—CeIPf
Cel»__CH,CH,0H (XIV"-4)

HO-Te!P_TelP_Gelp_Aclp_Telp_omp_pAmp_pmp_gmp_
(CmP_ AmP_(Gmp_Amp_(qmp_Amp_Aclp_pclp gelp_celp_
Cel»__CH,CH,0H (XIV"-5)

HO-Aclp_Gelp_Colp__Celp_pclp mp_{jmp__(Cmp_
GmP_Gmp_[ Jmp. AmP_ Amp_gelp_Telp_Telp_Celp_Telp.
CH,CH,OH (XIV"-6)

Ph-To2P_To2P_(352P_ A S2P_TS2P_(CIms_ AMS_ A Ms_(ms_Cms_
AMS_ (TS AmS_(yms_ Ams_Ae2p_ A e2p_(3e2p_(e2p__
C*__CH,CH,0H (XIV"-7)

HO-TS2P_Te2p_(§52P_ AS2p_Te2p_(Cms_Ams_Ams_(3ms_
(S, AmS_(ms_ Ams_(ms_ Ams_ A e2p_ Ae2p_(362p_(Co2p__
C*__CH,CH,0H (XIV"-8)

HO-AS2P_(G2p_(92p__(o2p_ A S2p_(3mp_[ Jmp__(Cmp_
(GMP_(GMP_] JMP. AMP_ AMP_(362P_Te2p_Te2p_(e2P_T2p_
CH,CH,OH (XIV"-9)

Ph-TelP_Tolp_Gelp_ pclp_Telp Cms_pms_pms_ (ms_cms_
Ams_Ggms_ Ams_gms_ Ams_Aclp_pelp gelp_celp_
C°'»__CH,CH,0H (XIV"-10)

HO-Te!p.Telp_Gelp Aclp_Telp_(Cms_pms_Ams_(yms_
Oms_pms_gms_pAms_gms_ams_pelp_pclp_(gelp celp
C°'»__CH,CH,0H (XIV'-11)
HO-AS!P.Gelp_celp__elp_pelp gms jms__ms_(gms_

Gmsums. Ams_Ams_gelp_elp_Telp_celp_Telp_

CH,CH,OH (XIV"-12)
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PhoTe2s_To25_(3925_ AS25_Te25_(Cims_ AWs_ A ms_(jims_(oms_
ATmS_(gms_ Ams_(jms_Ams_ A €2s_Ae2s_(je2s (625 (e2s__
CH,CH,OH

HO-TS25_T¢25_(§925. AS25_Te2s_(Cms_Ams_Ams_(3ms_vms_
A (s Ams_(3ms_ Ams_ Ac25_ o2 (3eds (25 (c2s__
CH,CH,OH

HO- AS25_(5625_(25__(e25_ A 625_(gms_[ jms__ms_(gms_
(G Ams_ A ms_(§2s_To2s_Te2s_(cZs_Te2s_
CH,CH,OH

PhoTels.Tols_gels. pols_Tols_(oms_pms_pms_gms_cms_
Ams_gms_ Ams_(yms_Ams_Aels_pels_gels cels__cels_
CH,CH,OH

HO-Tels_Tels_Gels_ gcls_Tels oms_gms_pms_gms_Cms_
Ams_gms_ Ams_gms_Ams_Aels_pels gels_cels_ cels_
CH,CH,OH

HO-ASls.Gels.Cels__(els_ pels qgms_{jms__Cms_(ms_
Gms_ms_ Ams_Ams_cgels_Tels_Tels_Cels_Tels_
CH,CH,OH

HO-GS2P-(G2P_ (2P A ©2p_T2p_{Jmp__[ Jmp__(Cmp__
UmP. AMP_(GmP_[JMP__] JmP_Te2P_(32P_(3520_ A S2P_(3°2P.
CH,CH,OH

HO- AS2P_(362P_Te2PTe2P_Te2p_(JMP_(3MP_AMP_(F1P_
AP JMP_(MP_(3MP_(2P_ A 2P_(362P_Te2p_Te2p.
CH,CH,OH

HO-GMP_Gmp_(e2p_ Amp_Te2p_Te2p_{ Jmp__(e2p_Te2p_
ATMP_(3MP_{ Jmp_Te2p_Te2p_(JMP_(3mP_A €2p_(31P_
CH,CH,OH

TO- AS2P_GmP_Te2p_[ JmP_Te2P_(3MP_(MP_ A <2P_(3mP_
A™P-T2P.GMP- (2P 2P G™P. TP T**P-CH,CH,OH

HO-Ge!P.Gelp_elp_pelp_Telp jmp__[jmp__mp__
UmP-AmP-GmP-UmPfUmP-Telp-Gelp-Gelp-Aelp-Gelp-
CH,CH,OH

HO-AS!P_Gelp_Telp_Telp_Telp_(gmp_(3mp_AmPp_(3mp_
Amp_Ump_Gmp_Gmp_Ce lp_Aelp_Gelp_Telp_Telp_
CH,CH,OH

HO-GmP_(gmp_celp_ Amp_Telp_Telp_{jmp__elp_elp_
AmP_Ggmp_{ jmp_Telp_Telp_gmp_cymp_Aelp_Gmp_
CH,CH,OH

HO-AS!P_Gmp_Te lp_{jmp_Telp_Gmp_(3mp_pclp_Gme_
AmP_Telp_(ymp_(gmp_Celp_ A elp_(gmp_Telp_Telp.
CH,CH,OH

HO-G2P-(Ge2P_(2P_ A ©2_Te2p_[ jms__[Jjms__Cms__
s AT (Gms_[ Jms__ Jms_Te2p_(3e2P_(3e2P_ A €2P_(3°2P.
CH,CH,OH
HO-AS2P_(362p_Te2p_Te2p_Te2p_(jms_(3ms_ Ams_(3ms_
A [ Jms_(ms_(ms_(e2p_ A °2P_(3¢2P_Te2p_T2p_
CH,CH,OH

HO- (5 (305 _ (2P A ms_Te2p_Te2p_[ jms__(c2p_T<2p_
A (3 _Jms_T2p_Te2p_(3ms_(3ms_ A <2p_(3ms_
CH,CH,OH

HO- AS2P_(5_T<2p_[ Jms_To2p_(jms_(3ms_A €2P_(3ms_

ARST ©2p_(3ms_(3ms_(2p_A €2p_(3ms_Te2p_T2p_

CH,CH,0H

HO-GeLP_Gelp_colp_ pclp_Telp_{jms__[jms__coms__
Ums_Ams_Gms_ Jms__[ jms_Telp_Ggelp_gelp. Aclp_Golp.
CH,CH,OH

HO-AS!P_Gelp_Telp_Telp_Telp_gms_(yms_ pms_gms_
AmSs [ yms_Ggms_ms_Celp_pelp_(gelp_Telp Telp_
CH,CH,OH

HO-G™s-Gms_Celp_ gms_Telp_Telp_{jms_Celp_Tel gms
G- Ume-Tele-Telp.Gms.Gms. Acte-3ms-CH,CH,OH

HO-ASIP_Gms_Telp_{jms_Telp_gms_ms_pclp_gms_
Ams_Telp_gms_(yms_(elp_pelp_gms_Telp_Telp_
CH,CH,OH

HO-(GE25_(525_ (25 A€25_ <25 [ Jms_[ Jms_ms__
s, Ams_(gms [ jms__| Jms_Te2s_(3925_(362s_ A25_(3°25_
CH,CH,OH
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(XIV"-13)

(XIV"-14)

(XIV"-15)

(XIV"-16)

(XIV"-17)

(XIV"-18)

[0513] Especially preferable are (XIV"-1), (XIV"-2),
(XV"-3), (XIV"-13), (XIV"-14) and (XIV"-15).

[0514] Preferable examples of the compound represented
by general formula (XV") include the following compounds.

(XV'-1)

(XV"-2)

(XV"-3)

(XV"-4)

(XV"-5)

(XV"-6)

XV"-7)

(XV"-8)

(XV"-9)

(XV"-10)

(XV'"-11)

(XV"-12)

(XV"-13)

(XV"-14)

(XV"-15)

(XV"-16)

(XV"-17)
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HO- AS25 (G625 T2 Te25_Te25_(§ms_(Gms_ Ams_(3ms_Ams_

s Gms- G (925 A25- Ge25- T2 T2 CH,CH,OH (XV'-18)
HO-G™S- (s (25 Ams_Te2s_Te2s_[ jms__(e2s_Te2s_
ATS_(gms_[Jms_Te2s_Te2s_(3ms_(3ms_ A e25_(3ms_

CH,CH,OH (XV"-19)
HO- AS25 (s Te2s_ Jms_Te2s_(3ms_(3ms_ A e25_(Gms_Ams_

Te2s s Gms_Ce25. A2 s T Te25 Te2s CH,CH,OH (XV"-20)
HO-Gels.Gels.Cels_ Aels_ Tels {yms__{Jms__Cms__

[gms. Ams_(gms_[ jms__ jms_Tels_cyels_cgels_ pcls_cyels_

CH,CH,OH (XV"-21)
HO-ASLs_Gels_Tels_Tels Tels_ms_(ms_pms_cgms_gms_

Ums_ms s Cobs. ASts GetsTebs TS CH,CH,OH (XV'-22)
HO-Gms_Gms_(ols_ Ams_Tels_els_[jms_ols_Tels_ gms_

G Ums_Tels Tels Gms gms_Als s CH,CH,OH (XV'-23)
HO-ASLs_gms_Tels_{jms_Tels_gms_cyms_pcls_gms_pms_
Tels.gms_Gms_Cets. Aot Gms.Tels Tels. CH,CH,0H (XV'-24)

[0515] Especially preferable are (XV"-1), (XV"-2), (XV"-
3), (XV"-4), (XV"-17), (XV"-18), (XV"-19) and (XV"-
20).

[0516] Preferable examples of the compound represented
by general formula (XVI") include the following com-
pounds.

HO-T<2°-Te2p_(Cmp_Te2p_Te2p_(Jmp_Te2P_ Amp_(Cmp_
Te2p_Te2p_(Cmp_ A mp_Te2p_(mp_(¢2p_(e2p_ AMP_
CH,CH,OH

HO-—_(CS2P_Te2P_(3MP_ A MP_ A MP_(3MP_(FMP_Te2P_(3MP_
Te2p_Te2p_(e2p_Te2p_Te2p_(3mP_T2P_ A™P_(2P__
CH,CH,OH

HO-Te!P-Telp_mp_Telp_Telp_ymp_Telp_ pomp_cmp_
Telp_Telp_Cmp_Amp_Te lp_cmp_celp_celp_Amp_
CH,CH,OH

HO—_Celp_Te1p_Gmp_Amp_ A mp_(gmp_3mp_Telp_gmp.
Telp_Telp_Celp_Telp_Telp_Gmp_Telp_Amp_Celp_
CH,CH,OH

HO-T2P_Te2p_(ms_Te2p_Te2p_(3ms_Te2p_ Amms_(ms_
Te2p_Te2p_(ms_ A ms_Te2p_(ms_(e2p_(e2p_ Ams_
CH,CH,OH

HO—_ (2P Te2p_(3ms_ A ms_ A ms_(ms_(3ms_Te2p_(3ms_
Te2p_Te2p_(e2p_Te2p_Te2p_(3ms_Te2P_AMS_(o2p_
CH,CH,OH

HO-Te!p-Telp_Cms_Telp_Telp_gms_Telp_ Ams Cms_
Telp el Cms_pms_Telp_ms__(elp__(Celp_ gms_
CH,CH,OH

HO—_Celp_Telp_gms_ pms_pms_gms_cyms_Telp_gms_
Telp_Tolp_Celp_Telp_Telp_(gms_Telp_pms_~olp
CH,CH,OH

HO-TS25_Te2s_(Cms_Te2s_Te25_(yms_Te2s_ pms_ms_Te2s_
Te2s_oms_pms_Te2s_cvms__(e2s__(~e2s_pms_
CH,CH,OH

HO- (525 To25_(3ms_ Ams_Ams_(3ms_(3ms_Te2s_(ms_Te2s_
To25.C 25 Te2s. To25 Gms.Te25 A™. 25 CH,CH,OH

HO-Tels_Tels_oms_Tels_Tols_gms_Tels_ yms_cms_els_
Tels_oms_pms_Tels_ oms__els__(els_gms_
CH,CH,OH

HO—_Cels.Tels_gms_pms_ Ams_gms_gms_Tels_ms_
Tels_Tels_els_Tels_Tels_gms_Tels_ pgms_(els_
CH,CH,OH

[0517] Especially preferable are (XVI"-1), (XVI"-2),
(XVI"-9) and (XVI"-10).

(XVI'-1)

(XVI'-2)

(XVI'-3)

XVI'4)

(XVI'-5)

(XVI'-6)

(XVI'-7)

(XVI'-8)

(XVI'-9)

(XVI"-10)

(XVI"-11)

(XVI"-12)

[0518] Preferable examples of the compound represented
by general formula (XVII") include the following com-
pounds.

HO—_C2P__(2p__{Jmp__(e2p__(e2p_(3mp_(mp_
Te2p_Te2p_(€2p_Te2P_(JMP_ AMP_AMP_(3MP_(31P_To2P.

G™P-CH,CH,OH (XVII"-1)
HO—CSlP__elp__yymp__elp elp_ gmp_(gmp.

T lp_Te lp_ce lp_Te lp_Gmp_Amp_Amp_Gmp_Gmp_Te 1p_
G™P-CH,CH,OH (XVII"-2)
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HO—_(92p__(2p__[Jms__(e2p__(e2p_(3ms_(3ms_Te2p.
T2P_(CS2p_T2p_(3Ms_ AMS_ A MSs_(3ms_(3ms_Te2p_(jms_

CH,CH,OH (XVII"-3)
HO__Celp__(elp__yms__celp__celp_ gms_gms_Telp.
Telp_Celp_Telp_(gms_pms_pms_(yms_yms_Telp_gms.

CH,CH,OH (XVII"-4)
HO—(2s__(e2s__{Jms__(e2s__(eds_(yms_(yms_Te2s_

25 _(e2s_Te2s_(yms_ Ams_ A ms_(yms_(yms_Te2s_(yms_

CH,CH,OH (XVII"-5)
HO__Csls__els__gms__els__els_gms_gms_Tels_
Tels_(els_Tels (gms_ pAms_pms_gms_cyms_Tels_gms_

CH,CH,OH (XVII"-6)

[0519] Especially preferable are (XVII"-1) and (XVII"-5).

[0520] Preferable examples of the compound represented
by general formula (XVIII") include the following com-
pounds.

HO-TCP-A™P_AMP_(GMP_ATMP_(CS2P__ (2P Te2P_(mp_
2P Te2p_(0e2p_ AmPp_(Gmp_(<2p__ [ Jmp_Te2p_(0e2p__
CH,CH,OH (XVIIT'-1)
HO__ (2P Te2P_(Ce2p_ Amp_(3mp_(~e2p_Te2p_{Jmp__(Cmp_
Te2p_Cmp;cmp_Te2p_Te2p_Amp_Gmp_Ce2p7
CH,CH,OH (XVIII'-2)
HO-Telp_Amp_Amp_(gmp_amp_elp (elp Telp (gmp_
Celp_Telp_ (Celp. Amp_Gmp_Celp_ [jmp_Telp (elp
CH,CH,OH (XVIII'-3)
HO__Celp_Telp_celp omp_cgmp_celp_Telp_{ymp_cmp_
Telp_Telp_cmp;cmp_Telp_Telp_Amp_Gmp_Celpi
CH,CH,OH (XVIII'-4)
O-T2P_Ams_ Ams_(Gms_gms_(ve2p_(e2p_Te2p_(jms_
CO2P_ AT G Co2P__J™s. T 2P C2P__CH,CH,OH (XVIII'™-5)
Q2P T2P_ (2P Ams_(3ms_(e2p_Te2p [ jmp__Oms_
Te2p_Te2p_(Cms__(ms_Te2p Te2p_ams_(Gms_(Ce2p_
CH,CH,OH (XVIII'-6)
HO-Telp_Ams_pms_Gms_pgms_(elp  (elp Telp_ (yms_
celp_Telp_elp poms_cgms_celp_ {yms_Telp celp
CH,CH,OH (XVIII'-7)
HO__Celp_Telp Celp. oms_(gms_celp Telp {jms_ (oms_
Telp.Telp Cms _(ms Telp Telp ams Gms_celp
CH,CH,OH (XVIII'-8)
TIO-T25. AMS_ AMS_(GMS_ Ams_(e2s__(e2s_Tes_gms_
(Ce2s_Te2s_(ve2s_pms_(yms_(e2s_ [Jms_Te2s_ (veds
CH,CH,OH (XVIII'-9)
HO__ (2. Te2s_(0e2s_pms_(ms_(ve2s_Te2s_ {Jms__(oms_
Te2s_Te2s_ Cms__oms_Tes_Tes_ Ams_(jms_e2s_
CH,CH,OH (XVIII"-10)
HO-Tels. Ams_pms_(gms_pms_els  els Tels Gms_
Cels_Tels_(els_ gms_gms_els {yms_Tels_ cels
CH,CH,OH (XVII'-11)
HO__(els_Tels_(els_pms_(gms_(els_Tels {Jms__ (ms_
Tels Tels oms__oms_Tels_ Tels_Ams_yms_cels_
CH,CH,OH

[0521] Especially preferable are (XVIII"-1), (XVIII"-2),
(XVIII"-9) and (XVIII"-10).

(XVIII'™-12)

[0522] Preferable examples of the compound represented
by general formula (XIX") include the following com-
pounds.

HO-TS2P_T2P_(SMP_(S2P_ A MP_(3MP_(~°2p_ A Mp_To2p_

Te2P.GMP-To2P_GMP-T2P_T2P_GMP- A™P_CH,CH,OH XIX"-1)
HO-Telp-Telp.Cmp__elp. Amp_cymp_Celp_ (elp Amp_
Tetp.Telp.Gme. el Telp. Gmp. AmP.CH,CH,0H (XIX"-2)
T[O-T2P_Te2P_(Cms__(e2p_Ams_(3ms_e2p_ (ve2p_Ams_
TE2p_Te2p_(3ms_Te2p_(3ms_Te2P_Te2P_(305_ AmS_

CH,CH,OH (XIX"-3)
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HO-Te!p-Telp_ms__elp_gms_gms_elp__elp_ Ams_
Telp_Tolp_(gms_Telp_cyms_Telp_Telp_cgms_ gms_
CH,CH,OH

HO-TS25_Te2s_Cms__(~e25_ Ams_(3ms_(62s__(~c25_Ams_
Te2s 25 Ggms_Te2s o2 s AmS_ CH,CH,OH

HO-Tels_Tels_oms__(vels_pms_gms_cols__(ols_ pms_
Tels_els_gms_Tels_cyms_els_Tels_(yms_pms_
CH,CH,OH
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(XIX"-4) (et

(XIX"-5)

(XIX"-6) N N

o

[0523] Especially preferable are (XIX"-1) and (XIX"-5).

[0524] Preferable examples of the compound represented
by general formula (XX") include the following compounds.

HO-Te2p.Te2p_Cmp__(mp_Te2p_Te2P_ AmMP_(3mp_(o2p_
Te2p_Ump4Ce2p4Ce2p_Amp_Gmp_ce2p4Ce2P_Amp_
CH,CH,OH

HO-Te!p_Telp_Cmp__mp_Telp_Telp. omp_zmp_celp_
TeIP-UmP—Celp—ceIP-AmP-GmP-CeIP-CGIP-AmP-
CH,CH,OH

HO-TS2P_Te2p_(cms__(oms_Te2p_Te2p_ Ams_(ms_(~o2p_
Te2p_[Jms__(€2p__(e2p_ A ms_(ms_(e2p_(e2p_AMS_
CH,CH,OH

HO-Tep_Telp_cms__oms_Telp_Telp_ pms_ms_olp
Telp_{yms__Celp__(Celp_pms_gms_Celp__(elp_pms.
CH,CH,OH

HO-TS25_Te2s_(ms__(~ms_Te2s_Te2s_ pms_(3ms_(c2s_
25 [Jms__(e2s__(0e2s_ gms_(jms_(e25__ (625 Ams_
CH,CH,OH

HO-Tels_Tels_cms__oms_pels_Tels_yms_cgms_cels_
Tels yms__els__oels_ pms gms_cels__cels_ pms_
CH,CH,OH

[0525] Especially preferable are (XX"-1) and (XX"-5).

[0526] Preferable examples of the compound represented

| 0
|
O=I|’—OH
0
XX"-1) ~
@)
XX"-2)

N NH
{1
(XX"-3) N )\

N NH,

(XX"-4)
(XX"5)

(XX"-6) (co)

by general formula (XXI") include the following com- | /K
N 6]

pounds.

HO-G™P-Ce2P_T€2p_Te2p_Cmp__ [ Jmp_Te2p_e2p__
Ce2p7Ump_Tezp_Amp_Gmp_Ce2p7Ump_ sz_cezpi
C*?r_CH,CH,OH

HO-G™p-Celp_Telp_Telp cmp_ {ymp_Telp Celp
Cmp__ymp_Telp_ Amp_Gmp_elp_ [ymp_Telp_Celp_
Celr_CH,CH,OH

HO-GMS_(Ce2P_Te2p_Te2p_(Cms__[Jms_Te2p_(e2p__
ms__{jms_Te2p_Ams_(yms_(e2p__[Jms_Te2p_(re2p
C*?*_CH,CH,OH

HO-G™s.elp.Telp_Telp_cms__yyms_ Telp_celp_
ms__{yms_Telp_pms_cyms_elp yyms_Telp celp
celrCH,CH,OH

HO-G™S-(o25_Te2s_Te2s_(ms__{ Jms_Te2s_(e2s__Cms__
[Jms_ T2 Ams_(gms_(ve2s__(yms_Te2s_(~e2s__(e2s
CH,CH,OH

HO-G™s-Cels_Tels_Tels_ oms__{yms_Tels_cels__cms__
Ums_Tels_ Ams_(yms_Cels__{yms_Tels_cels__cels
CH,CH,OH

[0527] Especially preferable are (XXI"-1) and (XXI"-5).

[0528] In the present specification, A°'P, G°'P, C°'P TelP,
Ae2p, Ge2p, Ce2p, Ce2p, Te2p, Amp, Gmp, Cmp, Urnp, Aels, Gels,

(XXI'-1)

(XXI'-3)
(Te'p)

(XXI'-4)

(XXI'-5) /K
N 0

(XXI"-6)

e}

|

I
O=I|’—OH

(@)

Cels, Tels, Ae2s, Ge2s, Ce2s, Te2s, Ams, Gms, Cms, Urns and Ph \
are groups having the following structures, respectively.
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-continued
NH,
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-continued

(ATP)
NH,
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-continued -continued
(AEIS) (AEZS)
NH, NH,

Ny Ny

{Nl) {NI)

N N N N
0 0

(G (G2)
N N
</ | NH </ | NH
)\ )\

N N NH, N N NH,
0 0
o

| | "o
! ]
S=I:’—OH S=I|’—OH
(6]
~ ~
(CEIS) (CEZS)
NH, NH,
H,C Ny H;C | Ny
N/go N/&O
(6] (6]
| o | o
| !
S=I|’—OH S=I|’—OH
O (6]
~ ~
(’I‘elS) (TEZS)
(€] (€]
HiC H;C
| NH | NH
N/ko N 6]
Eoﬁ Eoﬁ
| o | o
! ]
S=I|’—OH S=I|’—OH
(@) O
~ ~
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-continued
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-continued

(€]
O—Il’—O—

OH

(Ph)

[0529] The term “pharmacologically acceptable salt
thereof” used in the present specification refers to salts of the
oligonucleotide of the invention (e.g. oligonucleotide having
the nucleotide sequence as shown in any one of SEQ ID
NOS: 1-6, 10-22, 30-78, 87 or 88) or salts of those com-
pounds represented by general formulas (I), (I') to (VII') and
(I") to (XXI"). Examples of such salts include metal salts
such as alkali metal salts (e.g. sodium salts, potassium salts,
lithium salts), alkaline earth metal salts (e.g. calcium salts,
magnesium salts), aluminium salts, iron salts, zinc salts,
copper salts, nickel salts, cobalt salts and the like; amine
salts such as inorganic salts (e.g. ammonium salts), organic
salts [e.g. t-octylamine salts, dibenzylamine salts, morpho-
line salts, glucosamine salts, phenylglycine alkyl ester salts,
ethylenediamine salts, N-methylglucamine salts, guanidine
salts, diethylamine salts, triethylamine salts, dicyclohexy-
lamine salts; N',N'-dibenzylethylenediamine salts, chlorop-
rocaine salts, procaine salts, diethanolamine salts, N-benzyl-
phenetylamine salts, piperazine salts,
tetramethylammonium  salts,  tristhydroxymethyl)ami-
nomethane salts] and the like; inorganic acid salts such as
halogenated hydroacid salts (e.g. hydrofiuorates, hydrochlo-
rides, hydrobromates, hydriodates), nitrates, perchlorates,
sulfates, phosphates and the like; organic acid salts such as
lower alkane sulfonates (e.g. methanesulfonates, trifluo-
romethanesulfonates, ethanesulfonates), aryl sulfonates (e.g.
benzensulfonates, p-toluenesulfonates), acetates, malates,
fumarates, succinates, citrates, tartrates, oxalates, maleates
and the like; and amino acid salts (e.g. glycine salts, lysine
salts, arginine salts, omithine salts, glutamates, aspartates).
These salts may be prepared according to known methods.

[0530] It should be noted that compounds represented by
general formulas (1), (I') to (VII') and (I") to (XXI") may
occur as hydrates and that such hydrates are also included in
the present invention.

[0531] The oligonucleotide of the invention, the com-
pounds represented by general formulas (I), (I') to (VII') and
(I") to (XXI") (hereinafter, referred to as the “compound of
the invention”) and pharmacologically acceptable salts
thereof are effective as pharmaceuticals for treating muscu-
lar dystrophy.

[0532] The compound of the invention may be synthesized
based on the method described in the literature (Nucleic
Acids Research, 12: 4539 (1984)) using a commercial
synthesizer (e.g. PerkinElmer Model 392 employing the
phosphoroamidite method). As to the phosphoroamidite
reagents used in the synthesis, commercial reagents are
available for natural nucleosides and 2'-O-methylnucleo-
sides (i.e. 2'-O-methylguanosine, 2'-O-methyladenosine,
2'-O-methylcytosine and 2'-O-methyluridine). As to 2'-O-
alkyl-guanosine, -adenosine, -cytosine and -uridine where
the alkyl group has 2-6 carbon atoms, they may be synthe-
sized or purchased as described below.
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[0533] 2'-O-aminoethyl-guanosine, -adenosine, -cytosine
and -uridine may be synthesized according to Blommers et
al., Biochemistry (1998), 37: 17714-17725.

[0534] 2'-O-propyl-guanosine, -adenosine, -cytosine and
-uridine may be synthesized according to Lesnik, E. A. et al.,
Biochemistry (1993), 32: 7832-7838.

[0535] 2'-O-allyl-guanosine, -adenosine, -cytosine and
-uridine are commercially available.

[0536] 2'-O-methoxyethyl-guanosine, -adenosine, -cy-
tosine and -uridine may be synthesized according to U.S.
Pat. No. 6,261,840 or Martin, P., Helv. Chim. Acta. (1995)
78: 486-504.

[0537] 2'-O-butyl-guanosine, -adenosine, -cytosine and
-uridine may be synthesized according to Lesnik, E. A. et al.,
Biochemistry (1993), 32: 7832-7838.

[0538] 2'-O-pentyl-guanosine, -adenosine, -cytosine and
-uridine may be synthesized according to Lesnik, E. A. et al.,
Biochemistry (1993), 32: 7832-7838.

[0539] 2'-O-propargyl-guanosine, -adenosine, -cytosine
and -uridine are commercially available.

[0540] 2'-O,4'-C-methylene-guanosine, -adenosine, 5-me-
thyl-cytosine and -thymidine may be synthesized according
to the method described in W099/14226. 2'-O.4'-C-alky-
lene-guanosine and -adenosine where the alkylene group has
2-5 carbon atoms, 5-methyl-cytosine and -thymidine may be
synthesized according to the method described in WOO00/
47599.

[0541] In the thioation of phosphate groups, thioate
derivatives may be obtained based on the methods described
in Tetrahedron Letters, 32, 3005 (1991) and J. Am. Chem.
Soc., 112, 1253 (1990), using sulfur and a reagent such as
tetraethylthiuram disulfide (TETD; Applied Biosystems) or
Beaucage reagent (Glen Research) which reacts with a
trivalent phosphate to form a thioate.

[0542] With respect to the controlled pore glass (DPG)
used in the synthesizer, use of a modified CPG (described in
Example 12b of Japanese Unexamined Patent Publication
No. H7-87982) allows synthesis of oligonucleotides to
which 2-hydroxyethylphosphate group is attached at the 3'
end. Further, use of 3'-amino-Modifier C3 CPG, 3'-amino-
Modifier C7 CPG; Glyceryl CPG (Glen Research), 3'-specer
C3 SynBase CPG 1000 or 3'-specer C9 SynBase CPG 1000
(Link Technologies) allows synthesis of oligonucleotides to
which a hydroxyalkylphosphate group or aminoalkylphos-
phate group is attached at the 3' end.

[0543] The compounds of the present invention and phar-
macologically acceptable salts thereof have an effect of
inducing skipping of exon 19, 41, 45, 46, 44, 50, 55, 51 or
53 of the dystrophin gene. The compounds of the invention
represented by general formulas (1), (I') to (VII') and (I") to
(XXI") and pharmacologically acceptable salts thereof have
high binding strength to RNA and high resistance to
nuclease. Therefore, the compounds of the invention and
pharmacologically acceptable salts thereof are useful as
pharmaceuticals for treating muscular dystrophy.

[0544] When the compound of the invention or a pharma-
cologically acceptable salt thereof is used as a therapeutic
for muscular dystrophy, the compound or a pharmacologi-
cally acceptable salt or ester thereof may be administered by
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itself. Alternatively, the compound or a pharmacologically
acceptable salt or ester thereof may be mixed with appro-
priate pharmacologically acceptable excipients or diluents,
prepared into tablets, capsules, granules, powders, syrups,
etc. and administered orally; or prepared into injections,
suppositories, patches, external medicines, etc. and admin-
istered parenterally.

[0545] These formulations may be prepared by well-
known methods using additives such as excipients [organic
excipients e.g. sugar derivatives (such as lactose, white
sugar, glucose, mannitol and sorbitol), starch derivatives
(such as corn starch, potato starch, a starch and dextrin),
cellulose derivatives (such as crystalline cellulose), gum
arabic, dextran, pullulan and the like; and inorganic excipi-
ents e.g. silicate derivatives (such as light silicic acid anhy-
dride, synthetic aluminium silicate, calcium silicate and
magnesium aluminate metasilicate), phosphates (such as
calcium hydrogenphosphate), carbonates (such as calcium
carbonate), sulfates (such as calcium sulfate) and the like],
lubricants (e.g. metal salts of stearic acid such as stearic
acid, calcium stearate, and magnesium stearate; talc; colloi-
dal silica; waxes such as bees wax and spermaceti; boric
acid; adipic acid; sulfates such as sodium sulfate; glycol;
fumaric acid; sodium benzoate; DL leucine; lauryl sulfates
such as sodium lauryl sulfate and magnesium lauryl sulfate;
silicic acid materials such as silicic acid anhydride and
silicic acid hydrate; above-mentioned starch derivatives),
binders (e.g. hydroxypropylcellulose, hydroxypropylmeth-
ylcellulose, polyvinylpyrrolidone, macrogol, compounds
enumerated above as excipients), disintegrants (e.g. cellu-
lose derivatives such as low-substituted hydroxypropylcel-
Iulose, carboxymethylcellulose, calcium carboxymethylcel-
Iulose, internally crosslinked sodium
carboxymethylcellulose; chemically modifies starches/cel-
Iuloses such as carboxymethyl starch, sodium carboxym-
ethyl starch, crosslinked polyvinylpyrrolidone), emulsifiers
(e.g. colloidal clay such as bentonite, Veegum; metal
hydroxides such as magnesium hydroxide, aluminium
hydroxide; anionic surfactants such as sodium lauryl sulfate,
calcium stearate; cation surfactants such as benzalkonium
chloride; nonionic surfactants such as polyoxyethylene alkyl
ethers, polyoxyethylene sorbitan fatty acid esters, sucrose
fatty acid ester), stabilizers (e.g. paraoxybenzoic acid esters
such as methyl paraben, propyl paraben; alcohols such as
chlorobutanol, benzyl alcohol, phenylethyl alcohol; benza-
Ikonium chloride; phenols such as phenol, cresol; thimero-
sal; dehydroacetic acid; sorbic acid), flavoring/aromatic
agents (e.g. conventionally used sweeteners, acidifiers, aro-
matics, etc.) or diluents.

[0546] The therapeutic agent of the present invention
comprises preferably 0.05-5 gmoles/ml of the compound of
the invention or a pharmacologically acceptable salt thereof,
0.02-10% w/v of carbohydrates or polyhydric alcohols, and
0.01-0.4% w/v of pharmacologically acceptable surfactants.
More preferable range for the content of the compound of
the invention or a pharmacologically acceptable salt thereof
is 0.1-1 pmoles/ml.

[0547] For the above carbohydrates, monosaccharides
and/or disaccharides are especially preferable. Examples of
these carbohydrates and polyhydric alcohols include, but are
not limited to, glucose, galactose, mannose, lactose, maltose,
mannitol and sorbitol. These may be used alone or in
combination.
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[0548] Preferable examples of surfactants include, but are
not limited to, polyoxyethylene sorbitan mono- to tri-esters,
alkyl phenyl polyoxyethylene, sodium taurocholate, sodium
cholate and polyhydric alcohol esters. Especially preferable
are polyoxyethylene sorbitan mono- to tri-esters, where
especially preferable esters are oleates, laurates, stearates
and palmitates. These surfactants may be used alone or in
combination.

[0549] More preferably, the therapeutic agent of the inven-
tion comprises 0.03-0.09 M of pharmacologically accept-
able neutral salt, e.g. sodium chloride, potassium chloride
and/or calcium chloride.

[0550] Still more preferably, the therapeutic agent of the
invention may comprise 0.002-0.05 M of pharmacologically
acceptable buffer. Examples of preferable buffers include
sodium citrate, sodium glycinate, sodium phosphate and
tristhydroxymethyl)aminomethane. These buffers may be
used alone or in combination.

[0551] The above-described therapeutic agent of the
invention may be supplied in the state of solution. However,
considering the storing of the therapeutic agent for some
period of time, usually, it is preferable to lyophilize the
therapeutic agent for the purpose of stabilizing the antisense
oligonucleotide and thereby preventing the lowering of its
therapeutic effect. The lyophilized therapeutic agent may be
reconstructed with a dissolving liquid (e.g. distilled water
for injection) at the time of use, and used in the state of
solution. Thus, the therapeutic agent of the invention encom-
passes such a lyophilized therapeutic agent to be recon-
structed with a dissolving liquid at the time of use so that
individual components fall under specific concentration
ranges. In order to enhance the solubility of the lyophilized
product, the therapeutic agent may further contain albumin
or amino acids such as glycine.

[0552] When the compound of the invention or a pharma-
cologically acceptable salt thereof is administered to
humans, for example, the compound or salt may be admin-
istered orally or intravenously at a dose of about 0.1-100
mg/kg body weight per day, preferably 1-50 mg/kg body
weight per day for adult patients once a day or divided into
several portions. The dose and the number of times of
administration may be appropriately changed depending on
the type of disease, conditions, the age of the patient, the
route of administration, etc.

[0553] Administration of the compound of the invention
or a pharmacologically acceptable salt thereof to DMD
patients may be performed, for example, as described below.
Briefly, the compound of the invention or a pharmacologi-
cally acceptable salt thereof may be prepared by methods
well-known to those skilled in the art, sterilized by conven-
tional methods and then formulated into, for example, an
injection solution with a concentration of 1200 pg/ml. This
solution is, for example, drip-fed to the patient intravenously
in the form of infusion so that the antisense oligonucleotide
is administered to the patient at a dose of, for example, 20
mg/kg body weight. Such administration may be repeated,
for example, 4 times at intervals of 2 weeks. Then, while
confirming the therapeutic effect using indicators such as
expression of dystrophin protein in muscle biopsy tissues,
serum creatine kinase levels and clinical symptoms, this
treatment is repeated appropriately. If therapeutic effect is
recognized and yet no definite side effect is observed, this
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treatment is continued; in principle, the administration is
continued throughout life time.

[0554] The present specification includes the contents
disclosed in the specifications and/or drawings of the Japa-
nese Patent Applications No. 2002-340857 and No. 2003-
204381 based on which the present application claims

priority.
BRIEF DESCRIPTION OF THE DRAWINGS

[0555] FIG. 1 is a photograph of electrophoresis showing
the results of amplification of exons 17-20 by RT-PCR using
RNAs extracted from muscular cells transfected with the
compound of Example 1 (AO1) and from untreated muscu-
lar cells.

[0556] FIG. 2 a photograph of electrophoresis showing the
results of amplification of exons 17-20 by RT-PCR using
RNAs extracted from muscular cells transfected with any
one of the compounds of Examples 1-7 (AO1, AO14, AO15,
AO016, AO18, AO19 and AO25), 13 (AO17) and 14 (AO24)
and from untreated muscular cells.

[0557] FIG. 3 a photograph of electrophoresis showing the
results of amplification of exons 17-20 by RT-PCR using
RNAs extracted from muscular cells transfected with any
one of the compounds of Examples 5 (AO18) and 8-12
(AO50, AOS1, AO52, AOS3 and AO54) and from untreated
muscular cells.

[0558] FIG. 4 shows the effects of the compounds of
Examples 15-19 (AO20, AO26, AO55, AO56 and AO57) on
exon 41 skipping.

[0559] FIG. 5 shows the effects of the compounds of
Examples 17-25 (AO55, AO56, AO57, AO76, A077, AO78,
AO79, AOB0 and AO81) on exon 41 skipping.

[0560] FIG. 6 shows the effects of the compounds of
Examples 26-29 (AO33, AO85, AO86 and AO87) on exon
45 skipping.

[0561] FIG. 7 shows the effects of the compounds of
Examples 32-35 (AO23, AO27, AO28 and AO29) on exon
46 skipping.

[0562] FIG. 8 shows the effects of the compounds of
Examples 33 and 36 (AO27 and AO48) on exon 46 skipping.

[0563] FIG. 9 shows the effects of the compounds of
Examples 31, 33 and 34 and the compounds of Reference
Examples 1-3 (AO2, AO27 and AO28; hAON4, hAONG and
hAONS) on exon 46 skipping.

[0564] FIG. 10 shows the effects of the compounds of
Examples 42-47 (AO100, AO102, AO103, AO104, AO1 05
and AO106) on exon 44 skipping.

[0565] FIG. 11 shows the effects of the compounds of
Examples 42, 62, 63, 47, 64, 46 and 65 (AO100, AO124,
AO125, AO106, AO126, AO105 and AO127) on exon 44
skipping.

[0566] FIG. 12 shows the effects of the compounds of
Examples 48-53 (AO108, AO109, AO110, AO111, AO112
and AO113) on exon 50 skipping.

[0567] FIG. 13 shows the effects of the compounds of
Examples 49, 51, 52 and 66 (AO109, AO111, AO112 and
AO128) on exon 50 skipping.
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[0568] FIG. 14 shows the effects of the compounds of
Examples 68-71 (AO3, AO4, AOS and AO6) on exon 51
skipping.

[0569] FIG. 15 shows the effects of the compounds of
Examples 72-74 (AO8, AO9 and AO10) on exon 51 skip-
ping.

[0570] FIG. 16 shows the effect of the compound of
Example 75 (AO37) on exon 51 skipping.

[0571] FIG. 17 shows the effects of the compounds of
Examples 76-78 (A0O39, AO43 and AOS58) on exon 51
skipping.

[0572] FIG. 18 shows the effects of the compounds of
Examples 79-86 (AO64, AO65, AO66, AO67, AO69, AO70,
AO71 and AO72) on exon 53 skipping.

[0573] FIG. 19 shows the effects of the compounds of
Examples 87-90 (AO95, A096, AO97 and AO98) on exon
53 skipping.

[0574] FIG. 20 shows the effects of the compounds of
Examples 54-61 (AO114, AO115, AO116, AO118, AO119,
AO0O120, AO122 and AO123) on exon 55 skipping.

[0575] FIG. 21 shows the effects of the compounds of
Examples 54, 55 and 67 (AO114, AO115 and AO129) on
exon 55 skipping.

[0576] FIG. 22 shows the effects of the compounds of
Examples 33, 37, 38, 39, 40 and 41 (AO27, AO89, A090,
AO91, AO92 and AO93) on exon 46 skipping.

BEST MODES FOR CARRYING OUT THE
INVENTION

[0577] Hereinbelow, the present invention will be
described specifically with reference to the following
Examples. These Examples are provided only for the pur-
pose of illustration, and they are not intended to limit the
present invention.

EXAMPLE 1
[0578] Synthesis of

HO-GEe2P_(e2P_(e2p_me2p_@Ge2P_pMmp_GMP_(mp_{jmp_Gme_
AMP_yMP_oMP_yiP_ gMP_ P _(jiP_ GMP_ P _ o MP_ AMP_1ymp_
CIP_UTP-UMP-GMP - C° 2P pA°2P_Ge2P_T°2P_T°2P_CH ,CH,0H

(AO1)

[0579] The subject compound was synthesized with an
automated nucleic acid synthesizer (PerkinElmer ABI model
394 DNA/RNA synthesizer) at a 40 nmol scale. The con-
centrations of solvents, reagents and phosphoroamidites at
individual synthesis cycles were the same as used in the
synthesis of natural oligonucleotides. The solvents, reagents
and phosphoroamidites of 2'-O-methylnucleoside (adenos-
ine form: product No. 27-1822-41; guanosine form: product
No. 27-1826-41; citydine form: product No. 27-1823-02;
uridine form: product No. 27-1825-42) were products from
Amersham Pharmacia. As non-natural phosphoroamidites,
those compounds disclosed in Example 14 (5'-O-dimethox-
ytrityl-2'-0,4'-C-ethylene-6-N-benzoyladenosine-3'-O-(2-

cyanoethyl N,N-diisopropyl)phosphoroamidite), Example
27  (5'-O-dimethoxytrityl-2'-O,4'-C-ethylene-2-N-isobuty-
lylguanosine-3'-O-(2-cyanoethyl N,N-diisopropyl)phospho-
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roamidite), Example 22 (5-O-dimethoxytrityl-2'-O.4'-C-
ethylene-4-N-benzoyl-5-methylcitydine-3'-O-(2-cyanoethyl
N,N-diisopropyl)phosphoroamidite), and Example 9 (5'-O-
dimethoxytrityl-2'-0,4'-C-ethylene-5-methyluridine-3'-O-
(2-cyanoethyl N,N-diisopropyl)phosphoroamidite) of Japa-
nese Unexamined Patent Publication No. 2000-297097 were
used. The subject compound was synthesized on a modified
control pore glass (CPG) (disclosed in Example 12b of
Japanese Unexamined Patent Publication No. H7-87982) as
a solid support. However, the time period for condensation
of amidites was 15 min.

[0580] The protected oligonucleotide analogue having the
sequence of interest was treated with concentrated aqueous
ammonia to thereby cut out the oligomer from the support
and, at the same time, remove the protective cyanoethyl
groups on phosphorus atoms and the protective groups on
nucleic acid bases. The solvent was distilled off under
reduced pressure, and the resultant residue was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—45% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.06 min was collected. After the
solvent was distilled off under reduced pressure, 80% aque-
ous acetic acid solution was added to the residue, which was
then left for 20 min to remove the DMTr group. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest. When analyzed by
reversed phase HPLC [column: Merck, Chromolith Perfor-
mance RP-18e (4.6x100 mm); solution A: 5% acetonitrile,
0.1 M aqueous triethylamine acetate (TEAA), pH 7.0;
solution B: 25% acetonitrile, 0.1 M TEAA B %: 15%—60%
(10 min, linear gradient); 60° C.; 2 ml/min; 254 nm], the
subject compound was eluted at 9.61 min. (0.393 A, ;, units)
(Amax (H,0)=260 nm)

[0581] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 10628.04;
measured value: 10626.86).

[0582] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2571-2607 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 2
[0583] Synthesis of

HO—G®2P_p®2P_me2p_e2p_qe2p_GhP_CMp_[(jmp_ GNP _GIP_

Ce2P_p®2P_Te2P_C®2P_Te2P_CH,CH,0H (AO14)

[0584] The compound of Example 2 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—45% (10 min, linear gradient); 60° C.; 2 m/min; 254
nm]. The fraction eluted at 6.64 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm)); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),

Sarepta Exhibit 1051, Page 97 of 175



US 2007/0082861 Al

pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15%—60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 4.58 min. (0.806
A units) (Amax (H,0)=261 nm)

[0585] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 5281.60;
measured value: 5281.40).

[0586] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2592 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 3
[0587] Synthesis of

HO-G®2P_p®2P_me2p_e2p_qe2p_GhP_CMp_ [P _GMP_GMP_
M _ AP _ (NP _Mp_ (jIP_(jNP_GMP_ ~e2P_ pe2p_ge2p_pe2p_

T°?P_CH,CH,0H(2A015)

[0588] The compound of Example 3 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—45% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.47 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15% 60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 7.38 min. (15.05
A units) (Amax (H,0)=259 nm)

[0589] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 7609.08;
measured value: 7609.43).

[0590] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2571-2592 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 4
[0591] Synthesis of

HO-G®2P_ AMP_e2P_(e2p_me2p_Ge2P_CMP_ [P _GMP_GMP_
CMP_pMP_{jNp_Mp_ 2P _ 1 e2p_e2p_~e2p_pmp_ce2p_

CH,CH,OH(AO16)

[0592] The compound of Example 4 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—55% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.23 min was collected. When
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analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15%—60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 6.34 min. (6.13
A, units) (Amax (H,0)=259.4 nm)

[0593] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6968.69;
measured value: 6969.14).

[0594] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2573-2592 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 5
[0595] Synthesis of

HO-AMP_e2P_e2P_me2p_e2P_pMmp_me2p_nmp_[jmp_mp_
CMP TP -GMP GO 2P 2P _AMP_Te2P_Ce2P_T°2P_CH ,CH,0H

(A018)

[0596] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—46% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 5.39 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15% 60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 5.22 min. (6.88
A units) (Amax (H,0)=261 nm)

[0597] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6623.48;
measured value: 6623.68).

[0598] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 6
[0599] Synthesis of

HO—GE2P_(e2P_e2p_qe2p_Ge2P_ plp_Gip_mp_ [yl _cmp _
ANP_{jIP_ oM _[jMP _GMP_ NP _[jMP _GMP_ G 2P_ (e 2P_AMP_

T®?P_C®2P_T°?P_CH,CH,OH (A019)

[0600] The compound of Example 6 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
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acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—46% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 5.10 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15%—60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 7.07 min. (6.98
A units) (Amax (H,0)=259 nm)

[0601] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 8300.57;
measured value: 8300.14).

[0602] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2601 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 7
[0603] Synthesis of

HO-A®2P_Ge2P_e2p_me2p_Ge2p_pe2p_me2p_ce2p_me2p_
Ge2P_(e2p_e2p_ge2p_ge2p_e2p_pe2P_me2P_e2P_me2p_

CH,CH,O0H(A025)

[0604] The compound of Example 7 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—46% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 4.71 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
15%—60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 8.75 min. (5.26
A units) (Amax (H,0)=261 nm)

[0605] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6787.68;
measured value: 6786.90).

[0606] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 8
[0607] Synthesis of

HO—AMS_Ge25_e2s_me2s_e2s_pms_qme2s_oms_yms_qms_
Cms_yms_gis_ge2s_ge2s_pms_qe2s_ce2s_jpe2s_cy CH,OH

(A050)

[0608] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
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1 except for using a program for 1 pmol scale [installed in
the automated nucleic acid synthesizer (PerkinElmer ABI
model 394 DNA/RNA synthesizer)]. However, the portion
with a phosphorothioate bond was sulfurized by treating
with a mixed solution of 0.02 M xanthane hydride/acetoni-
trile-pyridine (9:1 v/v mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—55% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
10.57 min was collected. When analyzed by ion exchange
HPLC [column: Tosoh TSK-gel DEAE-5PW (7.5x75 mm);
solution A: 20% acetonitrile; solution B: 20% acetonitrile,
67 mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient:
solution B—=20 80% (10 min, linear gradient); 40° C.; 2
ml/min], the subject compound was eluted at 7.38 min.
(49.06 A, units) (Xmax (H,0)=261 mn) The compound
was identified by negative ion ESI mass spectrometric
analysis (calculated wvalue: 6928.74; measured value:
6928.73).

[0609] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 9
[0610] Synthesis of

HO—AMS_Ge2P_(e2P_me2p_Ge2P_pMs _e2p_(ms_jins _gms_
MS_{{S_ ~MS_ ~e2p_ ~e2p_ pMS_me2p_ ~e2p_me2p,
U™ -g" -7 P-coP_pA" TP Cc*“P_T*°P_CH,CH,OH

(AO51)

[0611] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
8 using a program for 1 pmol scale. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—60% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
5.20 min was collected. When analyzed by ion exchange
HPLC [column: Tosoh TSK-gel DEAE-5PW (7.5x75 mm);
solution A: 20% acetonitrile; solution B: 20% acetonitrile,
67 mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient:
solution B 20—80% (10 min, linear gradient); 40° C.; 2
ml/min], the subject compound was eluted at 4.48 min.
(30.78 A, ¢, units) (Amax (H,0)=260 nm)

[0612] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6768.08;
measured value: 6768.06).

[0613] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 10
[0614] Synthesis of

HO-AMP_GMP_e2P_me2P_aMp_ pmp_me2p_ne2p_me2p_amp_
Ce2P_Te2P_GMP_GMP_Ce2P_A"P_T2P_C°2P_T°2P_CH,CH,0H

(A052)

[0615] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
1. After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—60% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 5.32 min was collected. When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
25%—=100% (10 min, linear gradient); 60° C.; 2 ml/min;
254 nm], the subject compound was eluted at 8.51 min. (1.67
A, units) (Amax (H,0)=261 nm)

[0616] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6691.60;
measured value: 6691.37).

[0617] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 11
[0618] Synthesis of

HO—AMS_GMS_e2s_qe2s_gms_ams_me2s_ne2s_me2s_qms_
ge2s_e2s_gms_gms_ge2s_pms_pe2s_ce2s_jpe2s_cy CH,OH

(A053)

[0619] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
8 using a program for 1 pmol scale. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—50% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
10.59 min was collected. When analyzed by ion exchange
HPLC [column: Tosoh TSK-gel DEAE-5PW (7.5x75 mm);
solution A: 20% acetonitrile; solution B: 20% acetonitrile,
67 mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient:
solution B 20—80% (10 min, linear gradient); 40° C.; 2
ml/min], the subject compound was eluted at 6.61 min.
(36.63 A, units) (Amax (H,0)=263 nm)

[0620] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6996.86;
measured value: 6996.80).
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[0621] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 12
[0622] Synthesis of

HO—AMS_GMS_e2p_me2p_gls_ pms_me2p_~e2p_me2p_qms _
Ce2P_Te2P_GMS_GMS_Ce2P ATS_Te2P_Ce2P_TS2P_CH,CH,O0H

(A054)

[0623] The compound of Example 5 having a sequence of
interest was synthesized in the same manner as in Example
8 using a program for 1 ptmol scale. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—60% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
5.02 min was collected. When analyzed by ion exchange
HPLC [column: Tosoh TSK-gel DEAE-5PW (7.5x75 mm);
solution A: 20% acetonitrile; solution B: 20% acetonitrile,
67 mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient:
solution B 20—80% (10 min, linear gradient); 40° C.; 2
ml/min], the subject compound was eluted at 4.51 min.
(44.20 A, ¢, units) (Amax (H,0)=260 nm)

[0624] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6820.13;
measured value: 6820.12).

[0625] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2596 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 13
[0626] Synthesis of

HO-GE2P_p®2P_me2p_ne2p_me2p_GhP_mp_[jmp_amp_mp_
CMP_ATP [P _CC2P_Te2P_Te2P_Ge2P_C°2P_CH,CH,0H

(AO17)

[0627] The compound of Example 13 having a sequence
of interest was synthesized in the same manner as in
Example 1. After deprotection, the resultant product was
purified by reversed phase HPLC [Shimadzu model
LC-10VP; column: Merck, Chromolith Performance
RP-18e (4.6x100 mm); solution A: 5% acetonitrile, 0.1 M
aqueous tricthylamine acetate (TEAA), pH 7.0; solution B:
acetonitrile B %: 10%—>45% (10 min, linear gradient); 60°
C.; 2 ml/min; 254 nm]. The fraction eluted at 8.32 min was
collected. When analyzed by reversed phase HPLC [col-
umn: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%- 65% (10 min, linear gradient);
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60° C.; 2 m/min; 254 nm], the subject compound was eluted
at 7.14 min. (5.91 A, units) (Amax (H,0)=260 nm)

[0628] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 6280.24;
measured value: 6279.98).

[0629] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2575-2592 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 14
[0630] Synthesis of

HO-GE®2P_p®2P_me2P_ce2p_me2P_Ge2P_ce2P_yje2p_ge2p_

Ge?P_Ce2P_p°2P_Te2P_C°2P_T°2P_CH,CH,OH (A0O24)

[0631] The compound of Example 14 having a sequence
of interest was synthesized in the same manner as in
Example 1. After deprotection, the resultant product was
purified by reversed phase HPLC [Shimadzu model
LC-10VP; column: Merck, Chromolith Performance
RP-18e (4.6x100 mm); solution A: 5% acetonitrile, 0.1 M
aqueous tricthylamine acetate (TEAA), pH 7.0; solution B:
acetonitrile B %: 10% 55% (10 min, linear gradient); 60° C.;
2 ml/min; 254 nm]. The fraction eluted at 7.80 min was
collected. When analyzed by reversed phase HPLC [col-
umn: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—65% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.89 min. (11.30 A, units) (Amax (H,0)=261 nm)

[0632] The compound was identified by negative ion ESI
mass spectrometric analysis (calculated value: 5369.71;
measured value: 5369.20).

[0633] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 2578-2592 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 15
[0634] Synthesis of

(SEQ ID NO:10)
HO—A®2P_Ge2P_me2p_me2p_Ge2p_ z\mP_ GNP _ [P _MP _(jmp_

YMP_QMP_ GNP _ AMP_ AIP_ AMD_ P _ [jIPp_ € 2P _ pne2p_e2p_

C®2P_p°?P_CH,CH,OH (A020)

[0635] The subject compound was synthesized with an
automated nucleic acid synthesizer (PerkinElmer ABI model
394 DNA/RNA synthesizer) using a 40 nmol DNA program.
The concentrations of solvents, reagents and phosphoroam-
idites at individual synthesis cycles were the same as used in
the synthesis of natural oligonucleotides. The solvents,
reagents and phosphoroamidites of 2'-O-methylnucleoside
(adenosine form: product No. 27-1822-41; guanosine form:
product No. 27-1826-41; citydine form: product No.
27-1823-02; uridine form: product No. 27-1825-42) were
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products from Amersham Pharmacia. As non-natural phos-
phoroamidites, those compounds disclosed in Example 28
(5'-O-dimethoxytrityl-2'-O,4'-C-ethylene-6-N-benzoylad-
enosine-3'-O-(2-cyanoethyl N,N-diisopropyl)phosphoroam-
idite), Example 41 (5'-O-dimethoxytrityl-2'-O,4'-C-ethyl-
ene-N-isobutylylguanosine-3'-O-(2-cyanoethyl N,N-
diisopropyl)phosphoroamidite), Example 36 (5'-O-
dimethoxytrityl-2'-0,4'-C-ethylene-4-N-benzoyl-5
-methylcitydine-3'-O-(2-cyanoethyl N,N-diisopropyl)phos-
phoroamidite), and Example 23 (5'-O-dimethoxytrityl-2'-O,
4'-C-ethylene-5-methyluridine-3'-O-(2-cyanoethyl N,N-di-
isopropyl)phosphoroamidite) of Japanese Unexamined
Patent Publication No. 2000-297097 were used. The subject
compound was synthesized using approx. 0.25 pmol of a
modified control pore glass (CPG) (disclosed in Example
12b of Japanese Unexamined Patent Publication No.
H7-87982) as a solid support. However, the time period for
condensation of amidites was 15 min.

[0636] The protected oligonucleotide analogue having the
sequence of interest was treated with concentrated aqueous
ammonia to thereby cut out the oligomer from the support
and, at the same time, remove the protective cyanoethyl
groups on phosphorus atoms and the protective groups on
nucleic acid bases. The solvent was distilled off under
reduced pressure, and the resultant residue was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—55% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.29 min was collected. After the
solvent was distilled off under reduced pressure, 80% aque-
ous acetic acid solution was added to the residue, which was
then left for 20 min to remove the DMTr group. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (0.473 A, units)
(Amax (H,0)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: 25%
acetonitrile, 0.1 M TEAA B %: 10%—65% (10 min, linear
gradient); 60° C.; 2 mil/min; 254 nm], the subject compound
was eluted at 7.62 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 7980.34).

[0637] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6133-6155 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 16
[0638] Synthesis of

(SEQ ID NO:10)
HO—A®2P_Ge2P_pe2p_qe2P_ce2P_pe2P_ce2P_qe2P_cmp_

UMP_(JP _oMP_GIMP_ AMP_ AP _ 7 ©2P_(e2P_me2P_Ge2P_pe2P_

Ge?P_C®2?P_p°?P_CH,CH,OH (R026)

[0639] The compound of Example 16 having a sequence
of interest was synthesized in the same manner as the

Sarepta Exhibit 1051, Page 101 of 175



US 2007/0082861 Al

compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=60% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 9.76 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (7.93 A,¢, units) (Amax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—70% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.03 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
8094 .48; measured value: 8093.74).

[0640] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6133-6155 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 17
[0641] Synthesis of

(SEQ ID NO:11)
HO-A®2P_pe2P_pe2p_(e2P_qe2p_GMP_AMP_ GNP _Mp_ AMP_

A"P_pMP_ymP_Te2P_Te2P_g°2P_c°2P_T°2P_CH,CH,0H
(RO55)

[0642] The compound of Example 17 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 9.00 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.50 A, units) (Amax
(H,0)=259 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5SPW (7.5x75 mm); solu-
tion A: 20% acetonitrile; solution B: 20% acetonitrile, 67
mM phosphate buffer (pH 6.8), 1.5 M KBr; gradient: solu-
tion B 10—40% (10 min, linear gradient); 60° C.; 2 ml/min],
the subject compound was eluted at 6.14 min. The com-
pound was identified by negative ion ESI mass spectromet-
ric analysis (calculated value: 6350.31; measured value:
6350.07).
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[0643] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6125-6142 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 18
[0644] Synthesis of

(SEQ ID NO:12)
HO—T®2P_Te2P_ge2P_pe2pP_ce2P_{jip_cmp_ymp_ [yl _cmp _

AMP_ATP_ATP_AS2P_(e2P_Te2P_G°2P_A°2P_CH,CH,0H

(AO56)

[0645] The compound of Example 18 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 mumin; 254 nm]. The fraction
eluted at 6.44 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled oftto thereby
obtain the compound of interest (11.15 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.38 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6254.21; measured value: 6254.15).

[0646] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6136-6153 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 19
[0647] Synthesis of

(SEQ ID NO:13)
HO—GE2P_e2P_ge2P_e2p_pe2p_ pmp_ zMp_ oMb _ [jip_(jmp _

GMP-A"P_GMP_T®2P_C2P_Te2P_T°2P_C°2P_CH,CH,O0H

(AO57)

[0648] The compound of Example 19 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
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pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 8.06 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.60 A,., units) (Amax
(H,0)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 5.73 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6328.29; measured value: 6327.91).

[0649] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6144-6161 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 20
[0650] Synthesis of

(SEQ ID NO:12)
HO—T®2P_Te2P_GMP_ AMp_mp_qe2P_e2p_me2P_qe2P_ce2p_

ATP_AMP_ATP_ATP_(e2P_Te2P_GMP_A™P_CH,CH,OH (AO76 )

[0651] The compound of Example 20 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.30 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (13.64 A,, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.67 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6312.34; measured value: 6312.06).

[0652] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6136-6153 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 21
[0653] Synthesis of

(SEQ ID NO:12)
HO_T®e2P_pe2p_gis_ Ams_oms_me2p_~e2p_me2P_qe2P_ce2p_

AMS_pMS_amS_pmS_(e2p_qe2p_gMS_aAMS_CH, CH,OH(A077)

[0654] The compound of Example 21 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.81 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (5.26 A,, units) (Amax (H,0)=262
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%—80% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 10.0
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6456.94; measured
value: 6456.59).

[0655] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6136-6153 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 22
[0656] Synthesis of

(SEQ ID NO:12)
HO-T©25_e2s_gms_pms_oms_me2s_(e2s_me2s_me2s_ne2s_

ATS_pmS_pms_ams_pe2s_gpe2s_gms_ams_oy of OH(AOT78)

[0657] The compound of Example 22 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
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7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.75 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (15.04 A,, units) (Bmax (H,0)=261
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethyl amine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAA B %: 20% ) 80% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 10.2
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6601.53; measured
value: 6601.11).

[0658] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6136-6153 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 23
[0659] Synthesis of

(SEQ ID NO:13)
HO—GMP_pe2P_glb_e2p_amp_ zmp_ Alp_oMmp_qpe2p_e2p_omp_

A"P_GMP_T®2P_C®2P_T®2P_T°2P_C°2P_CH,CH,0H (A079)

[0660] The compound of Example 23 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.95 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (11.73 A,,, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.52 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6344.33; measured value: 6344.28).

[0661] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6144-6161 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 24
[0662] Synthesis of

(SEQ ID NO:13)
HO—GMS_me2p_gls _e2p_pms_ pms_ams_oms_me2p_me2p_

@S A™S _GIMS _Te2P_e2P_Te2P_T°2P_C°2P_CH,CH,OH

(A080)

[0663] The compound of Example 24 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.55 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (15.27 A, 4, units) (Ahmax (H,0)=260
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%—80% (10 min, linear gradient); 60° C.; 2
m/umin; 254 nm), the subject compound was eluted at 8.71
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6488.93; measured
value: 6489.03).

[0664] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6144-6161 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 25
[0665] Synthesis of

(SEQ ID NO:13)
HO—GMS_Te28_GMs _(e28_zMS_ pAINS_ AMS _gMs _pe2s_me2s_

GRS _AMS_GS_pe2s_e2s_pe2s_pe2s_ce2s_oy o OH

(A0O81)

[0666] The compound of Example 25 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
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[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.10 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (17.01 A,, units) (Amax (H,0)=260
mm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%—80% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 9.12
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6633.53; measured
value: 6633.51).

[0667] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6144-6161 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 26
[0668] Synthesis of

(SEQ ID NO:14)
HO—-GE2P_(e2P_(e2P_Ge2P_e2p_{jip_ghp_oMmp_omp_~mp_

A®2P_pA®2P_Te2P_Ge2P_C°2P_CH,CH,O0H (A033)

[0669] The compound of Example 26 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.36 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (12.70 A, 4, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—60% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nim], the subject compound was
eluted at 7.92 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
5250.59; measured value: 5250.61).

Apr. 12,2007

[0670] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6696-6710 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 27
[0671] Synthesis of

(SEQ ID NO:15)
HO—C82P_GMP_ 2P _me2p_glMp_lp_~e2p_~e2p_ pmp_ zmp_

Te2P_GMP_Ce2P_Ce2P_ pAP_JP_C2P_C®2P_CH,CH,0H

(R085)

[0672] The compound of Example 27 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 rm]. The fraction
eluted at 5.32 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (7.93 A, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 5.63 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6263.34; measured value: 6263.40).

[0673] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6691-6708 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 28
[0674] Synthesis of

(SEQ ID NO:16)
HO—CE82P_pMP_GMb_qe2p_qe2p_yip_gip_~e2P_ne2p_qmp_

Ce2P_Te2P_GMP_Ce2P_Ce2P_Ce2P_pA"P_A"P_CH,CH,OH

(R086)

[0675] The compound of Example 28 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
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pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.10 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.01 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (8 min, linear gradient);
60° C.; 2 ml/min; 254 nm], the subject compound was eluted
at 6.27 min. The compound was identified by negative ion
ESI mass spectrometric analysis (calculated value: 6304.35;
measured value: 6304.47).

[0676] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6699-6716 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 29
[0677] Synthesis of

(SEQ ID NO:17)
HO—T®2P_GNP_pe2P_me2P_ne2p_me2p_glp_ pAmp_~e2p_amp_

AMP_Ce2P_pAMP_GMP_e2P_e2P_1e2P_GMP_CH,CH,0H(AO87)

[0678] The compound of Example 29 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 m/min; 254 nm]. The fraction
eluted at 5.63 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (8.65 A,¢, units) (Amax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.06 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6331.33; measured value: 6331.14).

[0679] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6710-6727 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 30
[0680] Synthesis of

(SEQ ID NO:15)
HO—C825_GMS_e25_me2s_oMs_ms_~e2s_~e2s_ams_ams_

Te25_@MS_(e28_ o258 _pMS_yms_e25_0e25_CH,CH,OH

(A088)

[0681] The compound of Example 30 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,0. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.57 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (12.02 A4, units) (Ahmax (H,0)=262
nm). When analyzed by ion exchange [column: Tosoh
TSK-gel DEAE-SPW (7.5x75 mm); solution A: 20% aceto-
nitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr; gradient: solution B 20—60%
(10 min, linear gradient); 40° C.; 2 ml/min], the subject
compound was eluted at 7.11 min. The compound was
identified by negative ion ESI mass spectrometric analysis
(calculated value: 6552.54; measured value: 6553.12).

[0682] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6691-6708 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 31
[0683] Synthesis of

(SEQ ID NO:18)
HO—G®2P_(e2P_pe2p_e2p_pe2P_jip_omp_ymp_ (jip_(mp _

UMP_ AP _GIMP_JIP _[JMP_ Ge2P_ (e 2P_me2P_Ge2P_(e2p_

CH,CH,0H (A02)

[0684] The compound of Example 31 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
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eluted at 6.13 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.91 A, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 10%—50% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 9.95 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6859.54; measured value: 6858.95).

[0685] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6973-6992 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 32
[0686] Synthesis of

(SEQ ID NO:19)
HO—CMP_ (P _{JI0_ (JMP_ [jMP _ A ©2P _Ge2P_e2p_me2P_Ge2P_

Ce2P_e2p_ge2p_oe2p_qe2p_ne2p_me2p_(gimp_yie_(mp_

C™P_CMP_CH,CH,O0H (A023)

[0687] The compound of Example 32 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.60 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.56 A,¢, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—65% (10 min, linear gradi-
ent); 60° C.; 2 m/min; 254 nm], the subject compound was
eluted at 9.31 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
7496.97; measured value: 7496.53).

[0688] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6965-6986 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 33
[0689] Synthesis of

(SEQ ID NO:21)
HO—C82P_e2P_ge2p_e2p_qe2P_{jip_omp_mp_ [jip_~mp _

Ce2P_p°®2P_p®2P_C®2P_C®2P_CH,CH,0H (A027)

[0690] The compound of Example 33 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=55% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.76 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (6.29 A, units) (Amax
(H,0)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—65% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.27 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
5160.54; measured value: 5159.90).

[0691] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 34
[0692] Synthesis of

(SEQ ID NO:22)
HO—GE2P_e2P_pe2p_ pe2p_e2P_mp_(jip_glp_ olp_(jmp _

YMP_CMP_oMP_(jIP_(vIMP_ (e 2P_ pe2P_ pe2P_(e2P_(e2p_

CH,CH,OH (A028)

[0693] The compound of Example 34 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.04 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
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water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (5.83 A,¢, units) (Amax
(H,0)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—65% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.16 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6808.57; measured value: 6809.21).

[0694] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6940 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 35

[0695] Synthesis of

(SEQ ID NO:19)
HO—C&2P_e2P_qe2P_qe2P_qe2P_ plp_Gip_ (b _jiP_qhp_

P _{jIP_ GMP _Mp_ (jIP_ <P _{jMP_ pe2P_pe2p_me2p_ne2p_

C°?P_CH,CH,OH (A029)

[0696] The compound of Example 35 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.34 min was collected. (1.83 A, 4, units) (Amax
(H,0)=261 nm) After the solvent was distilled off under
reduced pressure, 80% aqueous acetic acid solution was
added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest. When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: 25%
acetonitrile, 0.1 M TEAA B %: 15%—=65% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 7.45 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 7501.00; measured value: 7500.93).

[0697] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6965-6986 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 36
[0698] Synthesis of

(SEQ ID NO:20)
HO—T®2P_e2P_me2p_qe2p_e2p_cmp_ zmp_oMp_ oip_(mp _

UMP_CMP - AMP_AC2P_GOe2P_Te2P_Ge2P_G®2P_CH,CH,0H

(R048)

[0699] The compound of Example 36 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.55 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (19.88 A,., units) (Ahmax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—60% (10 min, linear gradi-
ent); 60° C.; 2 mlmin; 254 nm], the subject compound was
eluted at 8.72 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6291.22; measured value: 6290.99).

[0700] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6953-6970 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 37
[0701] Synthesis of

(SEQ ID NO:21)
HO-(C©25_me2s_ge2s_qe2s_qe2s_{jms_qms_(ms_{jiNs _~ms_

Ce28_pe2s_pe2s_ge2s_ce2s_op CH,OH (AO89)

[0702] The compound of Example 37 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
7.56 min was collected. After the solvent was distilled off
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under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (5.42 A, 4, units) (Amax (H,0)=267
nm). When analyzed by ion exchange HPLC [column:
Tosoh TSK-gel DEAE-SPW (7.5x75 mm); solution A: 20%
acetonitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr, gradient: solution B 20—60%
(10 min, linear gradient); 40° C.; 2 ml/min], the subject
compound was eluted at 6.10 min. The compound was
identified by negative ion ESI mass spectrometric analysis
(calculated value: 5401.54; measured value: 5401.12).

[0703] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 38

[0704] Synthesis of

(SEQ ID NO:21)
HO—C82P_lP_Glb_e2p_yylmp_jiP_ne2P_ne2p_(ip_ne2p_

Ce2P_pMP_pAMP_C2P_C®2P_CH,CH,OH (A090)

[0705] The compound of Example 38 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 m/min; 254 nm]. The fraction
eluted at 7.05 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (11.86 A4, units) (max
(H,0)=266 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5SPW (7.5x75 mm); solu-
tion A: 20% acetonitrile; solution B: 20% acetonitrile, 67
mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient: solu-
tion B 5—25% (10 min, linear gradient); 40° C.; 2 ml/min],
the subject compound was eluted at 8.50 min. The com-
pound was identified by negative ion ESI mass spectromet-
ric analysis (calculated value: 5150.55; measured value:
5150.69).

[0706] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 39
[0707] Synthesis of

(SEQ ID NO:21)
HO—(825_(jis_gis _e2s_yms_yms_ne2s_ne2s_gms_~e2s_

Ce2s_pms_pms_e2s_e2S_CH,CH,OH(A091)

[0708] The compound of Example 39 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—46% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
7.21 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (10.77 A, 4, units) (Amax (H,0)=266
nm). When analyzed by ion exchange HPLC [column:
Tosoh TSK-gel DEAE-5PW (7.5x75 mm); solution A: 20%
acetonitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr, gradient: solution B 20—60%
(10 min, linear gradient); 40° C.; 2 ml/min], the subject
compound was eluted at 6.12 min. The compound was
identified by negative ion ESI mass spectrometric analysis
(calculated value: 5391.55; measured value: 5391.76).

[0709] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 40
[0710] Synthesis of

(SEQ ID NO:21)
HO—C82P_pe2P_Gip_ 2P _me2P_(jMp_omp_e2p_jip_amp_

Ce2P_pMP_pMP_C°2P_Ce2P_CH,CH,0H (A092)

[0711] The compound of Example 40 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 m/min; 254 nm]. The fraction
eluted at 7.48 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
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for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.64 A, units) (Amax
(H,0)=266 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5SPW (7.5x75 mm); solu-
tion A: 20% acetonitrile; solution B: 20% acetonitrile, 67
mM phosphate buffer (pH 6.8), 1.5 M KBr, gradient: solu-
tion B 5—25% (10 min, linear gradient); 40° C.; 2 ml/min],
the subject compound was eluted at 5.71 min. The com-
pound was identified by negative ion ESI mass spectromet-
ric analysis (calculated value: 5150.55; measured value:
5150.62).

[0712] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 41
[0713] Synthesis of

(SEQ ID NO: 21)
HO-(C®25_e2s_Gms_ne2s_me2s_jis_nMs_ne2s _{jns_ams_

Ce?s_pme_pms_ce2s_ce28_CH,CH,OH(A093)

[0714] The compound of Example 41 having a sequence
of interest was synthesized in the same manner as the
compound of Example 15 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 v/v mixture) for 15 min, instead of
the oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>46% (8 nin, linear
gradient); 60° C.; 2 m/min; 254 nm]. The fraction eluted at
7.22 min was collected. (12.77 A4, units) (Amax (H,O)=
267 nm)

[0715] After the solvent was distilled off under reduced
pressure, 80% aqueous acetic acid solution was added to the
residue, which was then left for 20 min to remove the DMTr
group. After distilling off the solvent, the resultant residue
was dissolved in 0.5 ml of water and filtered with Ultrafree-
MC (Millipore: product No. UFC4 OHV 25). The solvent
was distilled off to thereby obtain the compound of interest.
When analyzed by ion exchange HPLC [column: Tosoh
TSK-gel DEAE-SPW (7.5x75 mm); solution A: 20% aceto-
nitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr, gradient: solution B 20—60%
(10 min, linear gradient); 40° C.; 2 ml/min], the subject
compound was eluted at 6.42 min. The compound was
identified by negative ion ESI mass spectrometric analysis
(calculated value: 5391.55; measured value: 5391.64).

[0716] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6921-6935 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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REFERENCE EXAMPLE 1

Synthesis of hAON4

[0717] hAON4 [FAM-CUG CUU CCU CCA ACC (SEQ
ID NO: 23); all the nucleotides are 2'-O-methylnucleotide
and linked with each other by a phosphorothioate bond]
which is disclosed in a document (van Deutekom, J. C. T. et
al. (2001) Hum. Mol. Genet. 10, 1547-1554) and known as
an oligonucleotide that induces exon 46 skipping was syn-
thesized according to the above document.

[0718] FAM is a fluorescence group with the following
structure.

HO (0] O

REFERENCE EXAMPLE 2

Synthesis of hAON6

[0719] hAONG6 [FAM-GUU AUC UGC UUC CUC CAA
CC (SEQ ID NO: 24); all the nucleotides are 2'-O-methyl-
nucleotide and linked with each other by a phosphorothioate
bond] which is disclosed in a document (van Deutekom, J.
C. T. et al. (2001) Hum. Mol. Genet. 10, 1547-1554) and
known as an oligonucleotide that induces exon 46 skipping
was synthesized according to the above document.

REFERENCE EXAMPLE 3

[0720] hAONS[FAM-GCU UUU CUU UUA GUU GCU
GC (SEQ ID NO: 25); all the nucleotides are 2'-O-methyl-
nucleotide and linked with each other by a phosphorothioate
bond] which is disclosed in a document (van Deutekom, J.
C. T. et al. (2001) Hum. Mol. Genet. 10, 1547-1554) and
known as an oligonucleotide that induces exon 46 skipping
was synthesized according to the above document.

EXAMPLE 42
[0721] Synthesis of

HO—GUWP_AS2P_ pAlP_pMP_ AMP_ 2P _GiP_(e2P_(e2P_Gmp_
CMP_Ce2P_pMP_Te2P_y"P_y"P_C®2P_T°2P_CH,CH,0H

(R0100)

[0722] The subject compound was synthesized with an

automated nucleic acid synthesizer (PerkinElmer ABI model
394 DNA/RNA synthesizer) at a 40 nmol scale. The con-
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centrations of solvents, reagents and phosphoroamidites at
individual synthesis cycles were the same as used in the
synthesis of natural oligonucleotides. The solvents, reagents
and phosphoroamidites of 2'-O-methylnucleoside (adenos-
ine form: product No. 27-1822-41; guanosine form: product
No. 27-1826-41; citydine form: product No. 27-1823-02;
uridine form: product No. 27-1825-42) were products from
Amersham Pharmacia. As non-natural phosphoroamidites,
those compounds disclosed in Example 55 (5'-O-dimethox-
ytrityl-2'-0,4'-C-ethylene-6-N-benzoyladenosine-3'-O-

(2-cyanoethyl N,N-diisopropyl)phosphoroamidite),
Example 68 (5'-O-dimethoxytrityl-2'-O,4'-C-ethylene-N-
isobutylylguanosine-3'-O-(2-cyanoethyl N ,N-diisopropy-
Dphosphoroamidite), Example 63 (5'-O-dimethoxytrityl-2'-
0,4'-C-ethylene-4-N-benzoyl-5  -methylcitydine-3'-O-(2-
cyanoethyl ~ N,N-diisopropyl)phosphoroamidite),  and
Example 50 (5'-O-dimethoxytrityl-2'-O,4'-C-ethylene-5
-methyluridine-3'-O-(2-cyanoethyl N,N-diisopropyl)phos-
phoroamidite) of Japanese Unexamined Patent Publication
No. 2000-297097 were used. The subject compound was
synthesized on a modified control pore glass (CPG) (dis-
closed in Example 12b of Japanese Unexamined Patent
Publication No. H7-87982) as a solid support. However, the
time period for condensation of amidites was 15 min.

[0723] The protected oligonucleotide analogue having the
sequence of interest was treated with concentrated aqueous
ammonia to thereby cut out the oligomer from the support
and, at the same time, remove the protective cyanoethyl
groups on phosphorus atoms and the protective groups on
nucleic acid bases. The solvent was distilled off under
reduced pressure, and the resultant residue was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%—45% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.55 min was collected. After the
solvent was distilled off under reduced pressure, 80% aque-
ous acetic acid solution was added to the residue, which was
then left for 20 min to remove the DMTr group. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (1.40 A,., units)
(Amax (H,0)=264 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: 25%
acetonitrile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.40 min. The compound was identified by

HO—C©2P_Te2P_GmP_{jiP_e2P_ A\MP_ P _(e2P_QMp_ AMP_
2 2 2 2
Ce2P_T2P_GMP_pMP_T2P_T®2P_A"P_A"P_CH,CH,OH

(A0102)

[0724] negative ion ESI mass spectrometric analysis (cal-
culated value: 6246.28; measured value: 6245.68).

[0725] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6555-6572 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 43

[0726] Synthesis of

[0727] The compound of Example 43 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 mn]. The fraction
eluted at 6.76 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (14.2 A,., units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—=100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 mn], the subject compound
was eluted at 6.42 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6262.27; measured value: 6261.87).

[0728] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6591-6608 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 44
[0729] Synthesis of

HO-T®2P_GMP_pMP_GMP_p€2P_ p\MP_ pAMP_~e2p_me2p_Gmp_
Te2P_ymP_Ce2P_AMP_GMP-C®2P_UMP_T°?P_CH,CH,0H

(A0103)

[0730] The compound of Example 44 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 8.12 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (0.204 A, units) (Xmax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
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lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.84 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6288.27; measured value: 6288.16).

[0731] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6609-6626 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 45
[0732] Synthesis of

HO-QE2P_pMP_aMP_Mp_ pe2p_ pmp_me2p_me2P_(jmp_ mp_
Te2P_GMP_U"P-C 2P PP T°?P_C°2P_CH ,CH,0H

(A0104)

[0733] The compound of Example 45 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 mil/min; 254 nm]. The fraction
eluted at 6.46 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.73 A,, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 6.20 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6242.19; measured value: 6241.47).

[0734] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6627-6644 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 45
[0735] Synthesis of

HO-GMP_m®2P_pMmP_(jMP_me2p_me2P_ AMP_Mp_ ~e2p_ pAmp_
Te2P_GMP_U"P_T®2P_CMP_C®2P_C®2P_AMP_CH ,CH,0H

(A0105)

[0736] The compound of Example 46 having a sequence
of interest was synthesized in the same manner as the
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compound of Example .42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.11 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (14.8 A,., units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—=100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 6.04 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6239.23; measured value: 6238.90).

[0737] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6650-6667 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 47
[0738] Synthesis of

HO—AMP_GNP_(e2P_AMP_me2p_GNp_me2P _e2p_amp_cmp_
2 2 2 2
Ce2P_pMP_pMP_re2P_yMP_cMP_re2P_ce2P_CH ,CH,0H

(A0106)

[0739] The compound of Example 47 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.51 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (6.97 A, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—=100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 6.22 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6198.22; measured value: 6197.87).
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[0740] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6644-6661 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 48
[0741] Synthesis of

HO—CMP_rpe2P_(e2P_amp_qMp_ AMP_me2p_(e2p_{jhe_{jme_
Ce2P_Te2P_pMP_AMP_C2P_ytP_(ymP_C®2P_CH,CH,O0H

(A0108)

[0742] The compound of Example 48 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.74 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (4.91 A, units) (Amax
(H,0)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.94 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6159.18; measured value: 6159.35).

[0743] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7447-7464 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 49
[0744] Synthesis of

HO—AMP_(e2P_e2p_glMp_mp_e2p_qe2p_jip_alp_~e2p_

A"P_CMP_Te2P_Ce2P_pAMP_GMP_ A®2P_GMP_CH,CH,0H (A0109)

[0745] The compound of Example 49 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.72 min was collected. After the solvent was
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distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.30 A,., units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.53 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6221.27; measured value: 6220.43).

[0746] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7465-7482 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM_004006.1).

EXAMPLE 50
[0747] Synthesis of

HO-Te2P_(mP_me2P_me2p_GmP_aMP_ AMP_Mp_me2p_ amp_
A°2P_pAMP_Ce2P_GMP_GMP_Te2P_J"P_T°2P_CH ,CH,0H

(AO110)

[0748] The compound of Example 50 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 milmin; 254 nm]. The fraction
eluted at 7.18 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.92 A,., units) (Amax
(H,0)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.66 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6289.26; measured value: 6288.99).

[0749] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7483-7500 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 51
[0750] Synthesis of

HO-GMP_GMP_(e2P_me2p_GMp_ (MNP _me2p_e2p_{jmp_Gmp_
2 2 2 2
Ce2P_CmP_CMP_me2P_ce2P_pMP_GP_c°2P_CH,CH,OH

(AO111)

[0751] The compound of Example 51 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 591 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.48 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 mil/min; 254 nm], the subject compound
was eluted at 4.81 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6245.24; measured value: 6244.86).

[0752] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7501-7518 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 52
[0753] Synthesis of

HO=AMP_GMP_e2P_(e2p_e2p_pmp_Mp_mp_ p&2p_ mp_
Ce2P_Te2P_pAMP_GMP_GMP_T®2P_C®2P_AMP_CH,CH,0H

(AO112)

[0754] The compound of Example 52 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.00 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
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water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (0.200 A,., units) (Ahmax
(H,0)=253 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 4.33 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6365.37; measured value: 6365.99).

[0755] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7519-7536 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 53

[0756] Synthesis of

HO-GMP_(e2P_e2P_Mp_ne2p_pmp_ AMp_me2P_amp_ mp_
Te2P_GMP_GMP-T®2P_C®2P_A"P_GMP_T°?P_CH,CH,0H
(RAO113)

[0757] The compound of Example 53 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.22 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (4.96 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 m/min; 254 nm], the subject compound
was eluted at 4.96 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6317.31; measured value: 6317.06).

[0758] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7534-7551 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 54
[0759] Synthesis of

HO-GMP_(e2P_pMP_GMP_e2p_e2P_(jP _(Mp_me2P_cmp_
2 2 2 2
GMP_Ce2P_e2P_CMP_pMP_e2P_pe2P_cMP_CH,CH,0H

(AO114)

[0760] The compound of Example 54 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.13 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (2.02 A, units) (Amax
(H,0)=267 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.89 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6188.23; measured value: 6187.79).

[0761] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8275-8292 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 55
[0762] Synthesis of

HO—T®2P_e2P_(jP_jlP_(e2P_e2P_ pMP_zMP_ AMP_ 3p_
CO2P_pmP_GmP_Ce2P_Cme_yme_ e 2P_Te2P_CH,CH,OH

(AO115)

[0763] The compound of Example 55 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.08 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
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obtain the compound of interest (2.68 A, units) (Amax
(H,0)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.85 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6197.24; measured value: 6196.74).

[0764] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8284-8301 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 56
[0765] Synthesis of

HO—Te2P_GMP_e2P_ pMp_glp_pe2p_ pp_ AMp_e2p_~e2p_

UMP_AMP_Te2P_GMP_AMP_GMP_T®2P_T®2P_CH,CH,0H(A0116)

[0766] The compound of Example 56 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.02 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (13.40 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 6.55 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6303.28; measured value: 6302.90).

[0767] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8302-8319 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 57
[0768] Synthesis of

HO—GMP_Te2P_e2p_{jip_e2P_zmP_ P _e2P_{jip_pe2p_
CMP_Te2P_GMP_T®2P_pMP_pAM™P_GMP_C®2P_CH,CH,OH(A0118)

[0769] The compound of Example 57 having a sequence
of interest was synthesized in the same manner as the

compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
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HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.69 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (8.16 A,, units) (Amax
(H,0)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.69 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6255.23; measured value: 6254.64).

[0770] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8356-8373 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 58
[0771] Synthesis of

HO-TS2P_@mP_e2P_pTP_ MP_Mp_pMP_~e2P_ pmp_me2p_
Te2P_GMP_GMP_Ce2P_A"P_GMP_T°?P_T°?P_CH,CH,0H

(AO119)

[0772] The compound of Example 58 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.62 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (8.06 A, units) (Amax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.72 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6358.32; measured value: 6357.91).
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[0773] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8374-8391 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 59
[0774] Synthesis of

HO—T®2P_CMP_CMP_e2p_pe2p_ AlP_(e2p_ GNP _ P _ GMP_
2 2 2 2
Te2P_pMP_GMP_Co2P_pMP_ymR_ce2P_C°2P_CH,CH,OH

(A0120)

[0775] The compound of Example 59 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.14 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (0.459 A,., units) (Ahmax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
nm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.09 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6253.26; measured value: 6253.06).

[0776] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8392-8409 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 60
[0777] Synthesis of

HO=AMP_GMP_€2P_me2p_nmp_(ymp_me2p_[ymp_me2p_ Amp_
CMP_Te2P_ (e 2P _CMP_CMP_T®2P_T®2P_G"P_CH ,CH,0H

(A0122)

[0778] The compound of Example 60 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
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eluted at 6.13 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (7.93 A, units) (Amax
(H,0)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.55 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6152.14; measured value: 6151.48).

[0779] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8428-8445 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 61
[0780] Synthesis of

HO—C©2P_(e2P_ A\MP_{jlp_e2P_GMP_[JMP _Te2P_(jipP_ e2P_

ATP_UMP_Ce2P_ AP _GMP_CMP_T2P_C®2P_CH,CH,0H (A0123)

[0781] The compound of Example 61 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.71 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.66 A, units) (Amax
(H,0)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 mn], the subject compound
was eluted at 5.69 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6175.18; measured value: 6174.65).

[0782] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8441-8458 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 62
[0783] Synthesis of

HO=GMP_Ce2P_e2P_giP_e2P_MP_ pMP_me2p_(yip_ jiP_
Ce2P_yMP_Ce2P_pAP_AMP_C2P_A°S2P_GMP_CH,CH,0H

(A0124)

[0784] The compound of Example 62 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.59 min was collected. (12.70 A, 4, units).

[0785] After the solvent was distilled off under reduced
pressure, 80% aqueous acetic acid solution was added to the
residue, which was then left for 20 min to remove the DMTr
group. After distilling off the solvent, the resultant residue
was dissolved in 0.5 ml of water and filtered with Ultrafree-
MC (Millipore: product No. UFC4 OHV 25). The solvent
was distilled off to thereby obtain the compound of interest.
When analyzed by reversed phase HPLC [column: Merck,
Chromolith Performance RP-18e (4.6x100 mm); solution A:
5% acetonitrile, 0.1 M aqueous triethylamine acetate
(TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA
B %: 20%—80% (8 min, linear gradient); 60° C.; 2 ml/min;
254 nm), the subject compound was eluted at 6.13 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6222.25; measured
value: 6222.24).

[0786] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6549-6566 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 63
[0787] Synthesis of

HO—Ce2P_pMmP_me2p_amp_ Amp_me2p_GMmP_aMP_ pe2P_ pmp_
A"P_Ce2P_@GMP_CMP_C®2P_GMP-C°2P-C®2P_CH,CH,0H

(A0125)

[0788] The compound of Example 63 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.68 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
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solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled oftto thereby
obtain the compound of interest (11.74 A,., units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
20%—=80% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 7.41 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6292.36; measured
value: 6292.55).

[0789] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6561-6578 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 64

[0790] Synthesis of

HO—T®2P_[JMP_(e2P_ QMNP _ (2P _ AP _ AP _ 2P _{JMP_ P _
2 2 2 2
Te2P_Co2P_p"P_GMP_G"P_A®2P_AMP_T°2P_CH,CH,0H

(A0126)

[0791] The compound of Example 64 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.91 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (13.31 A,,, units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
20%—=80% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 6.25 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6208.22; measured
value: 6208.15).

[0792] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6638-6655 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

Apr. 12,2007

EXAMPLE 65
[0793] Synthesis of

HO-(e2P_(e2p_pmp_{ympP_me2p_(jmp_GMP_e2P_ AP _[jmp_
Te2P_Te2P_pAMP_GMP_C®2P_A"P_T2P_GMP_CH,CH,0H

(A0127)

[0794] The compound of Example 65 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.49 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (11.38 A,., units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
20%—=80% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 6.24 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6240.22; measured
value: 6239.82).

[0795] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6656-6673 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 66
[0796] Synthesis of

HO-GMP_(e2P_e2P_aTP_MP_Mp_me2p_ne2p_amp_ mp_
GMP-(Ce2P_Te2P_GMP_CMP_T®2P_T®2P_(J"P_CH ,CH,0H

(A0128)

[0797] The compound of Example 66 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.61 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
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obtain the compound of interest (1.11 A,4, units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
20%—=80% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 5.59 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6310.27; measured
value: 6310.33).

[0798] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7510-7527 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 67
[0799] Synthesis of

HO—CMP_e2P_ AMP_e2P_gmp_ AMP_GMP_rpe2p_me2P_me2p_

CMP_Te2P_Te2P_CMP_CMP_pMP_p°2P_aAM™P_CH,CH,OH(A0129)

[0800] The compound of Example 67 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.83 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (2.21 A,4, units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: 25% acetonitrile, 0.1 M TEAA B %:
20%—=80% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm], the subject compound was eluted at 6.70 min. The
compound was identified by negative ion ESI mass spec-
trometric analysis (calculated value: 6209.21; measured
value: 6209.06).

[0801] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8293-8310 of

dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
(EXON 51)

EXAMPLE 68

[0802] Synthesis of

DPH-T®2P_Ge2P_me2p_Ge2P_qe2p_omp_zMP_ (Mp_Mp_ Amp_
GIP_pP_ GNP _jMP_ pIP_ pe2P_e2P_pe2P_e2p_me2p_

CH,CH,OH (A03)

Apr. 12,2007

[0803] The compound of Example 68 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—+15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 5.24 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4. OHV 25). The solvent was distilled off
to thereby obtain the compound of interest (1.21 A, units)
(Amax (H,0)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—=15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 5.79
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6240.22; measured
value: 6239.82).

[0804] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7565-7584 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 69
[0805] Synthesis of

DPH_A®2P_Ge2P_ge2P_qe2P_e2P_Gip_(jip_glp_ [yl _cmp _
AMP_QMP_MP_AMP_GMP_ pe2P_e2P_e2P_pe2P_pe2P_

CH,CH,OH (A04)

[0806] The compound of Example 69 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—+15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.23 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (2.67 A,, units)
(Amax (H,0)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—=15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 6.45
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min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 7153.77; measured
value: 7152.95).

[0807] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7569-7588 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 70
[0808] Synthesis of

DPH-A®2P_Ge2P_me2p_pe2P_pe2P_oMP_CMp_ Ap_Mp_ AMp_

GNP _GIMP_ (NP _jNP_ gD _rpe2P_e2P_me2P_ne2p_pe2p_

CH,CH,0H (A05)

[0809] The compound of Example 70 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 4.71 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (0.836 A, units)
(Amax (H,0)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 5.56
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 7127.78; measured
value: 7127.27).

[0810] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7578-7597 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 71
[0811] Synthesis of

DPH-T®2P_Te2P_Ge2P_pe2P_Te2P_QmP_AMP_ AMP_ GNP _~mp_
ANP_GMP_ pMP_GImp_ AMP_ ne2P_ne2P_ce2p_ce2p_ce2p_

CH,CH,0H (A06)

[0812] The compound of Example 71 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
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sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—+15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 7.79 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (2.04 A,,, units)
(Amax (H,0)=258 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—=15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 7.81
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 7187.88; measured
value: 7187.41).

[0813] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7698-7717 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 72
[0814] Synthesis of

DH_C82P_p®2P_(e2P_e2P_e2P_{jip_omp_ymp_gip_(jmp _
QP _ AP _(JP_JP _[JMP_ e 2P_ pe2P_e2P_pe2P_pe2p_

CH,CH,OH (A08)

[0815] The compound of Example 72 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPL.C [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—+13% (8 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 7.20 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (2.64 A,., units)
(Amax (H,0)=260 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—=15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 7.07
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 7014.69; measured
value: 7014.45).
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[0816] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7719-7738 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 73
[0817] Synthesis of

PH-A®2P_(e2P_e2p_(e2P_pe2p_omP_CMp_ AP _{jNP_mp_
ANP_QMP_~Mp_~Mp_(Mp_ ~e2p_pe2P_ce2p_me2p_ge2p_

CH,CH,OH (A09)

[0818] The compound of Example 73 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.74 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (3.08 A4, units)
(Amax (H,0)=265 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluited at 7.20
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 6986.72; measured
value: 6986.81).

[0819] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7728-7747 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 74
[0820] Synthesis of

DPH-C®2P_(e2P_e2P_e2P_pe2P_pmp_Gip_Glp_[jip_cmp_
ATP_QMP_Mp_Mp_ AMP_ e 2p_(e2P_pe2P_me2p_e2p_

CH,CH,O0H (A010)

[0821] The compound of Example 74 having a sequence
of interest was synthesized in the same manner as in
Example 42, except that phenyl 2-cyanoethyl N,N-diisopro-
pylphosphoramidite (Hotoda, H. et al. Nucleosides & Nucle-
otides 15, 531-538, (1996)) was used in the final conden-
sation to introduce phenylphosphate on the 5' terminal side.
After deprotection, the resultant product was purified by
reversed phase HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6x100 mm);
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solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%—+15% (10 min, linear gradient); 60° C.; 2 ml/min; 254
nm]. The fraction eluted at 6.62 min was collected. After
distilling off the solvent, the resultant residue was dissolved
in 0.5 ml of water and filtered with Ultrafree-MC (Millipore:
product No. UFC4 OHV 25). The solvent was distilled off to
thereby obtain the compound of interest (3.31 A,,, units)
(Amax (H,0)=266 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6x100 mm); solution A: 5% acetonitrile, 0.1 M aqueous
triethylamine acetate (TEAA), pH 7.0; solution B: acetoni-
trile B %: 5%—=15% (10 min, linear gradient); 60° C.; 2
ml/min; 254 nm], the subject compound was eluted at 6.46
min. The compound was identified by negative ion ESI mass
spectrometric analysis (calculated value: 7037.82; measured
value: 7036.73).

[0822] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7738-7757 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 75

[0823] Synthesis of

HO-T®2P_pe2P_pe2p_e2p_pe2p_Ghp_[ymp_¢mp_(jmp_Gmp_
AMP_GMP_UMP-_A®2P_Go2P_G®2P_A®2P_G®2P_CH,CH,0H

(A037)

[0824] The compound of Example 75 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.64 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (17.9 A, units) (Amax
(H,0)=257 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—60% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 9.03 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6344.26; measured value: 6343.66).
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[0825] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7554-7571 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 76
[0826] Synthesis of

HO-G®2P_Ge2P_e2p_pe2P_qe2p_{jip_(jiP_ P _{jMP_ AMP_
2 2 2 2 2
GMP_yMP_yP_Te2P_G®2P_G®2P_p®?P_G®?P_CH,CH,0OH

(A039)

[0827] The compound of Example 76 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.82 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (17.5 A,¢, units) (Amax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—60% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.51 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6289.17; measured value: 6289.10).

[0828] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7612-7629 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 77
[0829] Synthesis of

HO-AS2P_e2P_(e2P_e2Pp_pe2p_GhP_(jmP_MP_aMmp_mp_
UMP_ATP_AMP_GO2P_Te2P_Te2P_C2P_T°2P_CH ,CH,O0H

(R043)

[0830] The compound of Example 77 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—=45% (10 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
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eluted at 6.76 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (6.57 A,4, units) (Amax
(H,0)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—60% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.90 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6313.28; measured value: 6313.15).

[0831] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7684-7701 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 78

[0832] Synthesis of

HO-A®2P_Ge2p_me2p_me2p_me2p_GMp_GMP_ AMP_GMP_ AP _
UP-G"P-GMP-Cd2p-A®2P-G®2P_T®2P_T°2P_CH ,CH,0H

(AO58)

[0833] The compound of Example 78 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—38% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.62 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.7 A, units) (Amax
(H,0)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 4.80 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6313.28; measured value: 6313.15).
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[0834] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7603-7620 of

dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
(EXON 53)

EXAMPLE 79

[0835] Synthesis of

HO-Q&2P_e2P_GmP_amp_me2P_me2P_mp_me2p_amp_amp_
ATP_Te2P_Te2P_Ce2P_ymP_y"P_T°2P_C®2P_CH,CH,0H

(R064)

[0836] The compound of Example 79 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.06 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.08 A,, units) (Amax
(H,0)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.62 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6229.23; measured value: 6229.27).

[0837] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7907-7924 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 80
[0838] Synthesis of

HO—T®2P_Te2P_MP_me2P_me2p_glp_me2p_ AMp_mp_me2p_

TS2P_CMP_ AMP_T®2P_CMP_C®2P_Ce2P_ A™P_CH,CH,OH (AO65)

[0839] The compound of Example 80 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
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linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.16 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (7.19 A, units) (Amax
(H,0)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.98 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6188.22; measured value: 6288.69).

[0840] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7925-7942 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 81
[0841] Synthesis of

HO—C82P_(e2P_(jip_e2p_ne2p_glp_omp_e2P_me2P_ce2p_

Te2P_GMP AP AP _GMP _GMP_T®2P_GMP-CH,CH,OH (AO66 )

[0842] The compound of Example 81 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.01 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.7 A, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.80 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6335.32; measured value: 6334.97).

[0843] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7943-7960 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 82
[0844] Synthesis of

HO—C©2P_ pAMP_e2p_me2p_(jmP_e 2P _ AMP_{jP_e2P_e2p_

A"P_pMP_C®2P_T®2P_GMP_Te2P_1°2P_GMP_CH,CH,0H (A067)

[0845] The compound of Example 82 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.36 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (13.8 A,, units) (Amax
(H,0)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.70 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6252.27; measured value: 6252.37).

[0846] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7961-7978 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 83
[0847] Synthesis of

HO—T®2P_Te2P_cMp_oMp_qe2p_me2p_ pAmp_op_~e2p_me2p_

UMP-Ce2P_Ce2P_pP_GMP_C®2P_Ce2P_ A™P_CH,CH,OH (AO69)

[0848] The compound of Example 42 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.10 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (8.12 A, units) (Amax
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(H,0)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.02 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6226.27; measured value: 6226.10).

[0849] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7997-8014 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 84
[0850] Synthesis of

HO-TE2P_pMP_pMP_GMP_AMP_~e2p_ne2p_me2P_amp_ne2p_
Te2P_Ce2P_pMP_GMP_Ce2P_MP_T°?P_C®2P_CH,CH,O0H

(A070)

[0851] The compound of Example 84 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.27 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (12.2 A, units) (Amax
(H,0)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.57 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6289.29; measured value: 6289.34).

[0852] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8015-8032 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 85
[0853] Synthesis of

HO—C82P_e2P_pe2p_Gip_oMp_e2p_me2p_mp_qpe2P_cip_

GMP-CMP_C®2P_T®2P_GMP_[J"P_C®2P_C®2P_CH,CH,0H (A071)
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[0854] The compound of Example 85 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.65 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.6 A, units) (Amax
(H,0)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—80% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 5.68 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6274.27; measured value: 6274.42).

[0855] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8033-8050 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 86
[0856] Synthesis of

HO—C82P_e2P_oMp_~e2p_me2p_(jip_e2p_e2P_pamp_me2p_

GMP-AMP_Ce2P_T®2P_Ce2P_AP_AMP_GMP_CH,CH,0H (A072)

[0857] The compound of Example 86 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—46% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.09 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.1 A, units) (Amax
(H,0)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 20%—60% (10 min, linear gradi-
ent); 60° C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.33 min. The compound was identified by negative
ion ESI mass spectrometric analysis (calculated value:
6249.31; measured value: 6249.21).
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[0858] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8051-8068 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 87
[0859] Synthesis of

HO-(Ce2P_e2P_GmP_AMP_aMP_Mp_Mp_me2p_Mp_me2p_
Te2P_Ce2P_Te2P_Te2P_GMP_T°2P_A"P_C®2P_CH,CH,0H

(R095)

[0860] The compound of Example 87 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.22 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.6 A,., units) (Amax
(H,0)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—=100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 8.31 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6347.33; measured value: 6347.50).

[0861] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7934-7951 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 88
[0862] Synthesis of

HO—T®2P_pe2P_oMp_~e2p_pMmp_oMp_ ~e2p_~e2P_ zlp_me2p_

Te2P_GMP_T2P_GMP_T2P_T®2P_GMP-A™P_CH,CH,OH (A096)

[0863] The compound of Example 88 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.09 min was collected. After the solvent was
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distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (12.8 A,¢, units) (Amax
(H,0)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 8.60 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6307.31; measured value: 6307.34).

[0864] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7988-8005 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 89

[0865] Synthesis of

HO-C®2P_Te2P_(e2p_pMp_GMP_e 2P _me2p_[jMP_CMp_e2p_

Te?P_C™P_CMP_T®2P_T®2P_A"P_gMP_C®2P_CH,CH,OH (R097)

[0866] The compound of Example 89 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.74 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (10.7 A,¢, units) (Amax
(H,0)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254nm], the subject compound
was eluted at 8.00 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6203.23; measured value: 6203.08).

[0867] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8006-8023 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 90
[0868] Synthesis of

HO-GMP_(®2P_e2P_me2p_amp_(jmP_me2P_ne2P_mp_(jmp_
Te2P_ AP _GMP_Ce2P_MP_T2P_C®2P_C®2P_CH,CH,0H

(A098)

[0869] The compound of Example 90 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.35 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (9.81 A,, units) (Amax
(H,0)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6x100
mm); solution A: 5% acetonitrile, 0.1 M aqueous triethy-
lamine acetate (TEAA), pH 7.0; solution B: 25% acetoni-
trile, 0.1 M TEAA B %: 15%—=100% (10 min, linear
gradient); 60° C.; 2 ml/min; 254 nm], the subject compound
was eluted at 7.06 min. The compound was identified by
negative ion ESI mass spectrometric analysis (calculated
value: 6180.19; measured value: 6180.27).

[0870] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8002-8019 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 91
[0871] Synthesis of

HO—GMP_GMP_e2p_amp_me2p_qe2p_jiP_ne2P_me2p_pmp_

GMP-U"P-T®2P_Te2P_GMP_G™P_A°2P_G"P-CH,CH,OH (A0131)

[0872] The compound of Example 91 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.27 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DMTr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
water and filtered with Ultrafree-MC (Millipore: product
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No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (1.80 A,4, units). When
analyzed by ion exchange HPLC [column: Tosoh TSK-gel
DEAE-5PW (7.5x75 mm); solution A: 20% acetonitrile;
solution B: 20% acetonitrile, 67 mM phosphate buffer (pH
6.8), 1.5 M KBr, gradient: 1solution B 15—=60% (10 min,
linear gradient); 40° C.; 2 ml/min], the subject compound
was eluted at 4.89 min.

[0873] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7612-7629 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 92
[0874] Synthesis of

HO—GMS_GMS_e2s_pms_qe2s_qe2s_{jms_ne2s_me2s_pms_

GMS_UMS_Te25_Te2s @GNS _gMs_pe25_GMS_CH,CH,OH (A0132)

[0875] The compound of Example 92 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.47 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (15.1 A, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 8.46 min.

[0876] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7612-7629 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 93
[0877] Synthesis of

HO—GMS_(e25_me2s_me2s_nms_yms_qpe2s_e2s_qms_gms_
Te2s_pms_gms_ce2s_yms_qe2s_ce2s_ce2s_cy CH OH

(A0133)

[0878] The compound of Example 93 having a sequence
of interest was synthesized in the same manner as the
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compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.65 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (15.1 A, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20-80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 6.47 min.

[0879] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8002-8019 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 94
[0880] Synthesis of

HO—GMS_A®28_pMS_pMS_pAMS_(e2s_Gms_(e2s_~e2s_gms_
2 2 2 2
GmS_Ce28_pmS_pe2s_yms_yms_ge2s_ge2s_oy CH,0H

(A0134)

[0881] The compound of Example 94 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.51 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (6.65 A,¢, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 7.46 min.
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[0882] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6555-6572 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 95
[0883] Synthesis of

HO—AMS_(e25_e2s_oMs_ms_e2s_qe2s_yyis_qms_~e2s_

AMS_(mS_e2s_ge2s_ams_gms_pe2s_gms_cy CH,0H(A0135)

[0884] The compound of Example 95 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.87 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (9.06 A, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 6.92 min.

[0885] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7465-7482 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 96
[0886] Synthesis of

HO—GMS_(@28 _pMs _GMS_~e2s_~e2s_{jMs _Ms_me2s_ms_
2 2 2 2
GmS_Ce2s_pe2s_gms_pms_e2s_qe2s_oms_oy CH,OH

(AO136)

[0887] The compound of Example 96 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
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nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
6.24 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (11.2 A,., units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 6.66 min.

[0888] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8275-8292 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 97
[0889] Synthesis of

HO—T®25_(Ce25_yis_(jiis_e25_e2s_ams_pms_ams_oms_
Co2S_pMS_GMS_Ce2s_cms_yms_ce2s_e25_CH,CH,0H

(A0137)

[0890] The compound of Example 97 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
7.40 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (9.46 A, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 6.82 min.

[0891] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8284-8301 of
dystrophin. c¢DNA (Gene Bank accession No.
NM__004006.1).
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EXAMPLE 98
[0892] Synthesis of

HO—A®28_GMS _pe2s_{jms_pe2s_GMs_ms _ 5 e2s_Mms_ zAms_
Te2s_GhS_ghs_oe2s_pe2s_gms_qe2s_ge2s_oy oH,0H

(A0139)

[0893] The compound of Example 98 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. However, the
portion with a phosphorothioate bond was sulfurized by
treating with a mixed solution of 0.02 M xanthane hydride/
acetonitrile-pyridine (9:1 mixture) for 15 min, instead of the
oxidation step with iodine-H,O. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6x100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%—>45% (8 min, linear
gradient); 60° C.; 2 ml/min; 254 nm]. The fraction eluted at
7.08 min was collected. After the solvent was distilled off
under reduced pressure, 80% aqueous acetic acid solution
was added to the residue, which was then left for 20 min to
remove the DMTr group. After distilling off the solvent, the
resultant residue was dissolved in 0.5 ml of water and
filtered with Ultrafree-MC (Millipore: product No. UFC4
OHYV 25). The solvent was distilled off to thereby obtain the
compound of interest (12.9 A, units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5x75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20—80% (10 min, linear gradient); 40°
C.; 2 ml/min], the subject compound was eluted at 6.92 min.

[0894] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7603-7620 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1).

EXAMPLE 99
[0895] Synthesis of

HO=AS2P_@mP_e2P_(jmP_ e 2P _GMP_Mp_p e 2P _MP_ pAmp_
Te?P_GMP_GMP-C®2P_7®2P_GMP_T°2P_T°2P_CH ,CH,OH

(A0140)

[0896] The compound of Example 99 having a sequence
of interest was synthesized in the same manner as the
compound of Example 42 was synthesized. After deprotec-
tion, the resultant product was purified by reversed phase
HPLC [Shimadzu model LC-10VP; column: Merck, Chro-
molith Performance RP-18e (4.6x100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%—45% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.47 min was collected. After the solvent was
distilled off under reduced pressure, 80% aqueous acetic
acid solution was added to the residue, which was then left
for 20 min to remove the DM Tr group. After distilling off the
solvent, the resultant residue was dissolved in 0.5 ml of
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water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled off to thereby
obtain the compound of interest (3.54 A4, units). When
analyzed by ion exchange HPLC [column: Tosoh TSK-gel
DEAE-5PW (7.5x75 mm); solution A: 20% acetonitrile;
solution B: 20% acetonitrile, 67 mM phosphate buffer (pH
6.8), 1.5 M KBr, gradient: solution B 10—50% (10 min,
linear gradient); 40° C.; 2 ml/min], the subject compound
was eluted at 5.54 min.

[0897] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 7603-7620 of
dystrophin  ¢cDNA  (Gene Bank
NM__004006.1).

accession  No.

TEST EXAMPLE 1

Method of Analysis of the Exon Skipping Induction
Ability by Antisense ENA

Preparation of Primary Culture of Myoblast Cells

[0898] A primary culture of myoblast cells was established
as described below.

[0899] 1. Muscle tissue samples taken from the rectus

muscle of the thigh of Duchenne muscular dystrophy
patients were cut into fine pieces and washed with PBS
twice.

[0900] 2. The muscle tissue from 1 above was treated with

Difco Bacto™ tripton 250 at 37° C. for 30 min to thereby
obtain free cells enzymatically.

[0901] 3. The free cells from 2 above were washed with

DMEM (containing 20% FBS) twice.

[0902] 4. The cells from 3 above were suspended in

DMEM (containing 20% FBS and 4% ultroser G).

[0903] 5. The suspension cells from 4 were passed through

a mesh (Becton Dickinson: cell strainer 35-2360) to
recover only free cells.

[0904] 6. The recovered cells from 5 above were seeded

on gelatin-coated dishes.

[0905] 7. The cells were cultured at 37° C. in an atmo-

sphere of 5% CO, in air.

Induction of Differentiation

[0906] Differentiation of muscular cells was induced as
described below.

[0907] 1. Cultured cells obtained above were seeded on

6-well plates (gelatin coated). When cells became con-
fluent, the medium was exchanged with DMEM (contain-
ing 2% horse serum (HS)).

[0908] 2. After a 4 day cultivation, the cells were trans-

fected with the compounds prepared in Examples (ENAs)
as described below.

ENA Transfection

[0909] Myoblast cells were transfected with the com-
pounds prepared in Examples (ENAs) as described below.

[0910] 1. 200 pmol of each of the compounds prepared in

Examples (10 ng/20 pl milliQ) was dissolved in 100 pl of
Opti-MEM (GIBCO-BRL).
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[0911] 2.6 pl of Plus reagent (GIBCO-BRL) was added to
the solution from 1 above, which was then left at room
temperature for 15 min.

[0912] 3. In another tube, 8 pul of Lipofectamine (GIBCO-
BRL) was dissolved in 100 ul of Opti-MEM.

[0913] 4. After completion of the treatment of 2 above, the
solution from 3 above was added to the solution from 2
above. The resultant solution was left at room temperature
for another 15 min.

[0914] 5. Myoblast cells 4 days after the start of the
induction of differentiation were washed with PBS once.
Then, 800 ul of Opti-MEM was added thereto.

[0915] 6. After completion of the treatment of 4 above, the
treated solution was added to the cells from 5 above.

[0916] 7. The cells from 6 above were cultured at 37° C.
in an atmosphere of 5% CO, in air for 3 hr. Then, 500 pl
of DMEM (containing 6% HS) was added to each well.

[0917] 8. Cells were cultured further.
RNA Extraction
[0918] RNA was extracted as described below.

[0919] 1. ENA-transfected cells were cultured for 2 days
and then washed with PBS once. To these cells, 500 ul of
ISOGEN (Nippon Gene) was added.

[0920] 2. The cells were left at room temperature for 5
min, followed by recovery of ISOGEN in each well into
tubes.

[0921] 3. RNA was extracted according to the protocol of
ISOGEN (Nippon Gene).

[0922] 4. Finally, RNA was dissolved in 20 pl of DEPW.
Reverse Transcription

[0923] Reverse transcription was performed as described
below.

[0924] 1.To 2 ul of RNA, DEPW (sterilized water treated
with diethylpyrocarbonate) was added to make a 6 ul
solution.

[0925] 2. To the solution from 1 above, 2 ul of random
hexamer (Invitrogen: 3 pg/ul product was diluted to
20-fold before use) was added.

[0926] 3. The resultant solution was heated at 65° for 10
min.
[0927] 4. Then, the solution was cooled on ice for 2 min.
[0928] 5. To the above reaction solution, the following was
added:
MMLV-reverse transcriptase (Invitrogen: 200 U/ul) 1l
Human placenta ribonuclease inhibitor (Takara: 40 U/ul) 1l
DTT (attached to MMLV-reverse transcriptase) 1l
Buffer (attached to MMLV-reverse transcriptase) 4 ul
dNTPs (attached to Takara Ex Taq) 5l

[0929] 6. The resultant solution was kept at 37° C. for 1 hr,
and then heated at 95° C. for 5 min.
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[0930] 7. After the reaction, the solution was stored at
-80° C.

PCR Reaction
[0931] PCR reaction was performed as described below.

[0932] 1. The following components were mixed and then
heated at 94° C. for 4 min.

Reverse transcription product 3l
Forward primer (10 pmol/pl) 1l
Reverse primer (10 pmol/ul) 1l
dNTP (attached to TAKARA Ex Taq) 2 pl
Buffer (attached to TAKARA Ex Taq) 2 pl
Ex Taq (TAKARA) 0.1 ul
Sterilized water 11 pl

[0933] 2. After the above-mentioned treatment at 94° C.
for 4 min, 35 cycles of 94° C. for 1 min/60° C. for 1
min/72° C. for 3 min were performed.

[0934] 3. Then, the reaction solution was heated at 72° C.
for 7 min.

[0935] The nucleotide sequences of the forward and
reverse primers used in the PCR reaction are as described
below.

Forward primer:
(SEQ ID NO:8)
GCA TGC TCA AGA GGA ACT TCC (exon 17)

Reverse primer:
(SEQ ID NO:9)
TAG CAA CTG GCA GAA TTC GAT (exon 20)

. The product was analyzed by 2% agarose
0936] 3. The PCR prod lyzed by 2%
gel electrophoresis.

[0937] The resultant gel was stained with ethidium bro-
mide. The resultant band (A) (where exon 19 was skipped)
and band (B) (where exon 19 was not skipped) were
visualized with a gel photographing device (Printgraph
Model AE-6911FXFD; ATTO) and quantitatively deter-
mined with ATTO Densitograph ver.4.1 for the Macintosh.
The values obtained were put into the formula A/(A+B)x100
to obtain skipping efficiency (%).

[0938] 5. The band where skipping had occurred was cut
out, and the PCR product was subcloned into pT7 Blue-T
vector (Novagen), followed by sequencing reaction with
Thermo Sequenase ™ II dye terminator cycle sequencing
kit (Amersham Pharmacia Biotec) and confirmation of the
nucleotide sequence with ABI PRISM 310 Genetic Ana-
lyzer (Applied Biosystems). The reaction procedures
were according to the manual attached to the kit.

[Results]

[0939] As shown in FIG. 1 and Table 1, the compound of
Example 1 showed more efficient exon 19 skipping than 31
mer-phosphorothioate oligonucleotide (S-oligo) disclosed in
Y. Takeshima et al., Brain & Development (2001) 23,
788-790, which has the same nucleotide sequence as that of
the compound of Example 1. Further, as shown in FIGS. 2
and 3 and Tables 2 and 3, the compounds of Examples 2-14
also showed more efficient skipping than S-oligo.
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TABLE 1
Oligonucleotide Skipping (%)
S-oligo 2
AO1 Example 1 80

[0940]

TABLE 2
Oligonucleotide Skipping (%)
AO1 Example 1 88
AO14 Example 2 29
AO15 Example 3 3
AO16 Example 4 4
AOI18 Example 5 92
AO19 Example 6 5
AO25 Example 7 83
AO17 Example 13 39
AO24 Example 14 14

[0941]

TABLE 3
Oligonucleotide Skipping (%)
AO18 Example 5 90
AOS50 Example 8 53
AOS51 Example 9 55
AOS52 Example 10 97
AOS53 Example 11 55
AOS54 Example 12 91

TEST EXAMPLE 2

Method of Analysis of the Exon Skipping Induction
Ability by Antisense ENA

Preparation of Primary Culture of Myoblast Cells

[0942] A primary culture of myoblast cells was established
as described below.

[0943] 1. Muscle tissue samples taken from the rectus
muscle of the thigh of Duchenne muscular dystrophy
patients were cut into fine pieces and washed with PBS
twice.

[0944] 2. The muscle tissue from 1 above was treated with
Difco Bacto™ tripton 250 (5% solution in PBS) at 37° C.
for 30 min to thereby obtain free cells enzymatically.

[0945] 3. The free cells from 2 above were washed with
DMEM (containing 20% FBS) twice.

[0946] 4. The cells from 3 above were suspended in
DMEM (containing 20% FBS and 4% ultroser G).

[0947] 5. The suspension cells from 4 were passed through
a mesh (Becton Dickinson: cell strainer 35-2360) to
recover only free cells.

[0948] 6. The recovered cells from 5 above were seeded
on gelatin-coated dishes.

[0949] 7. The cells were cultured at 37° C. in an atmo-
sphere of 5% CO, in air.

Apr. 12,2007

Induction of Differentiation

[0950] Differentiation of muscular cells was induced as
described below.

[0951] 1. Cultured cells obtained above were seeded on

6-well plates (gelatin coated). When cells became con-
fluent, the medium was exchanged with DMEM (contain-
ing 2% horse serum (HS)).

[0952] 2. After a 4 day cultivation, the cells were trans-

fected with the compounds prepared in Examples (ENAs)
as described below.

ENA Transfection

[0953] Myoblast cells were transfected with the com-
pounds prepared in Examples (ENAs) as described below.

[0954] 1. 200 pmol of each of the compounds prepared in

Examples (10 pug/20 [pl milliQ) was dissolved in 100 pl of
Opti-MEM (GIBCO-BRL).

[0955] 2.6 ul of Plus reagent (GIBCO-BRL) was added to

the solution from 1 above, which was then left at room
temperature for 15 min.

[0956] 3. In another tube, 8 ul of Lipofectamine (GIBCO-

BRL) was dissolved in 100 ul of Opti-MEM.

[0957] 4. After completion of the treatment of 2 above, the

solution from 3 above was added to the solution from 2
above. The resultant solution was left at room temperature
for another 15 min.

[0958] 5. Myoblast cells 4 days after the start of the

induction of differentiation were washed with PBS once.
Then, 800 ul of Opti-MEM was added thereto.

[0959] 6. After completion of the treatment of 4 above, the

treated solution was added to the cells from 5 above.

[0960] 7. The cells from 6 above were cultured at 37° C.

in an atmosphere of 5% CO, in air for 3 hr. Then, 500 ul
of DMEM (containing 6% HS) was added to each well.

[0961] 8. Cells were cultured further.

RNA Extraction

[0962] RNA was extracted as described below.

[0963] 1. ENA-transfected cells were cultured for 2 days

and then washed with PBS once. To these cells, 500 pl of
ISOGEN (Nippon Gene) was added.

[0964] 2. The cells were left at room temperature for 5

min, followed by recovery of ISOGEN in each well into
tubes.

[0965] 3.RNA was extracted according to the protocol of

ISOGEN (Nippon Gene).

[0966] 4. Finally, RNA was dissolved in 20 pl of DEPW.
Reverse Transcription

[0967] Reverse transcription was performed as described
below.

[0968] 1.To 2 pg of RNA, DEPW (sterilized water treated

with diethylpyrocarbonate) was added to make a 6 pl
solution.

Sarepta Exhibit 1051, Page 131 of 175



US 2007/0082861 Al

[0969] 2. To the solution from 1 above, 2 ul of random
hexamer (Invitrogen: 3 pg/ul product was diluted to
20-fold before use) was added.

[0970] 3. The resultant solution was heated at 65° for 10
min.
[0971] 4. Then, the solution was cooled on ice for 2 min.
[0972] 5. To the above reaction solution, the following was
added:
MMLV-reverse transcriptase (Invitrogen: 200 U/ul) 1l
Human placenta ribonuclease inhibitor (Takara: 40 U/ul) 1l
DTT (attached to MMLV-reverse transcriptase) 1l
Buffer (attached to MMLV-reverse transcriptase) 4 ul
dNTPs (attached to Takara Ex Taq) 5l

[0973] 6. The resultant solution was kept at 37° C. for 1 hr,
and then heated at 95° C. for 5 min.

[0974] 7. After the reaction, the solution was stored at
-80° C.

PCR Reaction
[0975] PCR reaction was performed as described below.

[0976] 1. The following components were mixed and then
heated at 94° C. for 4 min.

Reverse transcription product 3l
Forward primer (10 pmol/pl) 1l
Reverse primer (10 pmol/ul) 1l
dNTP (attached to TAKARA Ex Taq) 2 pl
Buffer (attached to TAKARA Ex Taq) 2 pl
Ex Taq (TAKARA) 0.1 pl
Sterilized water 11 pl

[0977] 2. After the above-mentioned treatment at 94° C.
for 4 min, 35 cycles of 94° C. for 1 min/60° C. for 1
min/72° C. for 3 min were performed.

[0978] 3. Then, the reaction solution was heated at 72° C.
for 7 min.

[0979] The nucleotide sequences of the forward and
reverse primers used in the PCR for detecting exon 41
skipping were as described below.

Forward primer:
(SEQ ID NO:26)
5'-GGT ATC AGT ACA AGA GGC AGG CTG-3'(exon 40)

Reverse primer:
(SEQ ID NO:27)
5'-CAC TTC TAA TAG GGC TTG TG-3'(exon 42)

[0980] The nucleotide sequences of the forward and
reverse primers used in the PCR for detecting exon 45 and
exon 46 skipping were as described below.
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Forward primer:

(SEQ ID NO:28)
5'-GCT GAA CAG TTT CTC AGA AAG ACA CAA-3'
(exon 44)

Reverse primer:
(SEQ ID NO:29)
5'-TCC ACT GGA GAT TTG TCT GC-3'(exon 47)

[0981] 4. The PCR product was analyzed by 2% agarose
gel electrophoresis.

[0982] The resultant gel was stained with ethidium bro-
mide. The resultant band (A) (where an exon was skipped)
and band (B) (where an exon was not skipped) were visu-
alized with a gel photographing device (Printgraph Model
AE-6911 FXFD; ATTO) and quantitatively determined with
ATTO Densitograph ver.4.1 for the Macintosh. The values
obtained were put into the formula A/(A+B)x100 to obtain
skipping efficiency (%).

[0983] 5. The band where skipping had occurred was cut
out, and the PCR product was subcloned into pT7 Blue-T
vector (Novagen), followed by sequencing reaction with
Thermo Sequenase ™ II dye terminator cycle sequencing
kit (Amersham Pharmacia Biotec) and confirmation of the
nucleotide sequence with ABI PRISM 310 Genetic Ana-
lyzer (Applied Biosystems). The reaction procedures
were according to the manual attached to the kit.

[Results]

[0984] The results of exon 41 skipping are shown in FIGS.
4 and 5. Exon 41 skipping occurred when the compounds of
Examples 15 to 25 were used.

[0985] The results of exon 45 skipping are shown in FIG.
6. Exon 45 skipping occurred when the compounds of
Examples 26 to 29 were used.

[0986] The results of exon 46 skipping are shown in FIGS.
7, 8 and 9. Exon 45 skipping occurred when the compounds
of Examples 31 to 36 were used. Further, compared to the
compound of Reference Example 1 disclosed in van Deu-
tekom, J. C. T. et al. (2001) Hum. Mol. Genet. 10, 1547-
1554, the compound of Example 33 having the same nucle-
otide sequence showed more efficient exon 46 skipping.
Compared to the compound of Reference Example 2 dis-
closed in van Deutekom, J. C. T. et al. (2001) Hum. Mol.
Genet. 10, 1547-1554, the compound of Example 34 having
the same nucleotide sequence also showed more efficient
exon 46 skipping. Further, compared to the compound of
Reference Example 2 disclosed in van Deutekom, J. C. T. et
al. (2001) Hum. Mol. Genet. 10, 1547-1554, the compound
of Example 34 having the same nucleotide sequence also
showed more efficient exon 46 skipping. Further, compared
to the compound of Reference Example 3 disclosed in van
Deutekom, J. C. T. et al. (2001) Hum. Mol. Genet. 10,
1547-1554, the compound of Example 31 having the same
nucleotide sequence also showed more efficient exon 46
skipping.

[0987] FIG. 22 shows the results of exon 46 skipping.
Exon 46 skipping occurred when the compounds of
Examples 33 and 37-41 were used.
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TEST EXAMPLE 3

Method of Analysis of the Exon Skipping Induction
Ability by Antisense ENA

Preparation of Primary Culture of Myoblast Cells

[0988] A primary culture of myoblast cells was established
as described below.

[0989] 1. Muscle tissue samples taken from the rectus
muscle of the thigh of Duchenne muscular dystrophy
patients were cut into fine pieces and washed with PBS
twice.

[0990] 2. The muscle tissue from 1 above was treated with
Difco Bacto™ tripton 250 (5% solution in PBS) at 37° C.
for 30 min to thereby obtain free cells enzymatically.

[0991] 3. The free cells from 2 above were washed with
DMEM (containing 20% FBS) twice.

[0992] 4. The cells from 3 above were suspended in
DMEM (containing 20% FBS and 4% ultroser G).

[0993] 5. The suspension cells from 4 were passed through
a mesh (Becton Dickinson: cell strainer 35-2360) to
recover only free cells.

[0994] 6. The recovered cells from 5 above were seeded
on gelatin-coated dishes.

[0995] 7. The cells were cultured at 37° C. in an atmo-
sphere of 5% CO, in air.

Induction of Differentiation

[0996] Differentiation of muscular cells was induced as
described below.

[0997] 1. Cultured cells obtained above were seeded on
6-well plates (gelatin coated). When cells became con-
fluent, the medium was exchanged with DMEM (contain-
ing 2% horse serum (HS)).

[0998] 2. After a 4 day cultivation, the cells were trans-
fected with the compounds prepared in Examples (ENAs)
as described below.

ENA Transfection

[0999] Myoblast cells were transfected with the com-
pounds prepared in Examples (ENAs) as described below.

[1000] 1. 200 pmol of each of the compounds prepared in
Examples (10 pg/20 pl milliQ) was dissolved in 100 pl of
Opti-MEM (GIBCO-BRL).

[1001] 2.6 ul of Plus reagent (GIBCO-BRL) was added to
the solution from 1 above, which was then left at room
temperature for 15 min.

[1002] 3. In another tube, 8 pul of Lipofectamine (GIBCO-
BRL) was dissolved in 100 ul of Opti-MEM.

[1003] 4. After completion of the treatment of 2 above, the
solution from 3 above was added to the solution from 2
above. The resultant solution was left at room temperature
for another 15 min.

[1004] 5. Myoblast cells 4 days after the start of the
induction of differentiation were washed with PBS once.
Then, 800 ul of Opti-MEM was added thereto.
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[1005] 6. After completion of the treatment of 4 above, the
treated solution was added to the cells from 5 above.

[1006] 7. The cells from 6 above were cultured at 37° C.
in an atmosphere of 5% CO, in air for 3 hr. Then, 500 ul
of DMEM (containing 6% HS) was added to each well.

[1007] 8. Cells were cultured further.
RNA Extraction
[1008] RNA was extracted as described below.

[1009] 1. ENA-transfected cells were cultured for 2 days
and then washed with PBS once. To these cells, 500 pl of
ISOGEN (Nippon Gene) was added.

[1010] 2. The cells were left at room temperature for 5
min, followed by recovery of ISOGEN in each well into
tubes.

[1011] 3. RNA was extracted according to the protocol of
ISOGEN (Nippon Gene).

[1012] 4. Finally, RNA was dissolved in 20 pl of DEPW.
Reverse Transcription

[1013] Reverse transcription was performed as described
below.

[1014] 1.To 2 pg of RNA, DEPW (sterilized water treated
with diethylpyrocarbonate) was added to make a 6 pl
solution.

[1015] 2. To the solution from 1 above, 2 ul of random
hexamer (Invitrogen: 3 pg/ul product was diluted to
20-fold before use) was added.

[1016] 3. The resultant solution was heated at 65° for 10
min.

[1017] 4. Then, the solution was cooled on ice for 2 min.

[1018] 5. To the above reaction solution, the following was
added:

MMLV-reverse transcriptase (Invitrogen: 200 U/ul) 1l
Human placenta ribonuclease inhibitor (Takara: 40 U/ul) 1l
DTT (attached to MMLV-reverse transcriptase) 1l
Buffer (attached to MMLV-reverse transcriptase) 4 ul
dNTPs (attached to Takara Ex Taq) 5l

[1019] 6. The resultant solution was kept at 37° C. for 1 hr,
and then heated at 95° C. for 5 min.

[1020] 7. After the reaction, the solution was stored at
-80° C.

PCR Reaction
[1021] PCR reaction was performed as described below.

[1022] 1. The following components were mixed and then
heated at 94° C. for 4 min.

Reverse transcription product 3
Forward primer (10 pmol/pl) 1
Reverse primer (10 pmol/ul) 1
dNTP (attached to TAKARA Ex Taq)
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-continued
Buffer (attached to TAKARA Ex Taq) 2 pl
Ex Taq (TAKARA) 0.1 pl
Sterilized water 11 pl

[1023] 2. After the above-mentioned treatment at 94° C.
for 4 min, 35 cycles of 94° C. for 1 min/60° C. for 1
min/72° C. for 3 min were performed.

[1024] 3. Then, the reaction solution was heated at 72° C.
for 7 min.

[1025] The nucleotide sequences of the forward and
reverse primers used in the PCR reactions for detecting the
skipping of exons 44, 50, 51, 53 and 55 are as described
below.

Exon 44:
Forward:

(SEQ ID NO:79)
5'-TAGTCTACAACAAAGCTCAGGT-3"' (exon 43)

Reverse:
(SEQ ID NO:80)
5'-CTTCCCCAGTTGCATTCAAT-3' (exon 45)

Exons 50 and 51:
Forward:

(SEQ ID NO:81)
5'-CAAGGAGAAATTGAAGCTCAA-3' (exon 48)

Reverse:
(SEQ ID NO:82)
5'-CGATCCGTAATGATTGTTCTAGC-3"' (exon 52)

Exon 53:
Forward:

(SEQ ID NO:83)
5'-TGGACAGAACTTACCGACTGG-3"' (exon 51)

Reverse:
(SEQ ID NO:84)
5'-GGCGGAGGTCTTTGGCCAAC-3' (exon 54)

Exon 55:
Forward:

(SEQ ID NO:85)
5'-AAGGATTCAACACAATGGCTGG-3"' (exon 53)

Reverse:
(SEQ ID NO:86)
5'-GTAACAGGACTGCATCATCG-3' (exon 56)

[1026] 3. The PCR product was analyzed by 2% agarose
gel electrophoresis.

[1027] The resultant gel was stained with ethidium bro-
mide. The resultant band (A) (where an exon was skipped)
and band (B) (where an exon was not skipped) were visu-
alized with a gel photographing device (Printgraph Model
AE-6911FXFD; ATTO) and quantitatively determined with
ATTO Densitograph ver.4.1 for the Macintosh. The values
obtained were put into the formula A/(A+B)x100 to obtain
skipping efficiency (%).

[1028] 5. The band where skipping had occurred was cut
out, and the PCR product was subcloned into pT7 Blue-T
vector (Novagen), followed by sequencing reaction with
Thermo Sequenase ™ II dye terminator cycle sequencing
kit (Amersham Pharmacia Biotec) and confirmation of the
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nucleotide sequence with ABI PRISM 310 Genetic Ana-
lyzer (Applied Biosystems). The reaction procedures
were according to the manual attached to the kit.

[Results]

[1029] FIGS. 10 and 11 show examples of exon 44 skip-
ping induced by compounds A0100, AO102-106 and
AO124-127. As shown in these Figures, exon 44 skipping
was observed when these compounds were used.

[1030] FIGS. 12 and 13 show examples of exon 50 skip-
ping induced by compounds AO108-113 and AO128. In
FIG. 13, assay was performed under conditions that the
concentration of the compounds was 40 pmol/ml. As shown
in these Figures, exon 50 skipping was observed when these
compounds were used.

[1031] FIGS. 14, 15, 16 and 17 shows examples of exon
51 skipping induced by compounds A03-6, AO8-10, AO37,
AO039, AO43 and AOS8. As shown in these Figures, exon 51
skipping was observed when these compounds were used.

[1032] FIGS. 18 and 19 show examples of exon 53 skip-
ping induced by compounds A064-67, AO69-72 and AO95-
98. As shown in these Figures, exon 53 skipping was
observed when these compounds were used.

[1033] FIGS. 20 and 21 show examples of exon 44 skip-
ping induced by compounds A0114-116, AO118-120,
AO122, AO123 and AO129. In FIG. 21, assay was per-
formed under conditions that the concentration of the com-
pounds was 100 pmol/ml. As shown in these Figures, exon
44 skipping was observed when these compounds were
used.

FORMULATION EXAMPLE 1

[1034] According to the following prescription, necessary
amounts of base components are mixed and dissolved. To
this solution, any one of the compounds of Examples 1 to 99
or a salt thereof is dissolved to prepare a solution of a
specific volume. The resultant solution is filtered with a
membrane filter 0.22 pm in pore size to thereby obtain a
preparation for intravenous administration.

Any one of the compounds of 500 mg
Examples 1 to 99 or a salt thereof

Sodium chloride 86 g
Potassium chloride 03 g
Calcium chloride 033 g

Distilled water for injection to give a total

volume of 1000 ml

FORMULATION EXAMPLE 2

[1035] According to the following prescription, necessary
amounts of base components are mixed and dissolved. To
this solution, any one of the compounds of Examples 1 to 99
or a salt thereof is dissolved to prepare a solution of a
specific volume. The resultant solution is filtered with a filter
15 nm in pore size (PLANOVE 15: Asahi Kasei) to thereby
obtain a preparation for intravenous administration.
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Any one of the compounds of 100 mg
Examples 1 to 99 or a salt thereof

Sodium chloride 83 g
Potassium chloride 03 g
Calcium chloride 033 g
Sodium hydrogenphosphate - 12H,0O 18 g

1IN HCI
Distilled water for injection

appropriate amount (pH 7.4)
to give a total volume of 1000 ml

FORMULATION EXAMPLE 3

[1036] According to the following prescription, necessary
amounts of base components are mixed and dissolved. To
this solution, any one of the compounds of Examples 1 to 99
or a salt thereof is dissolved to prepare a solution of a
specific volume. The resultant solution is filtered with a filter
35 nm in pore size (PLANOVE 35: Asahi Kasei) to thereby
obtain a preparation for intravenous administration.

Any one of the compounds of 100 mg
Examples 1 to 99 or a salt thereof

Sodium chloride 83 g
Potassium chloride 03 g

Calcium chloride 033 g

Glucose 04 g

Sodium hydrogenphosphate - 12H,0O 18 g

1N HCI appropriate amount (pH 7.4)

Distilled water for injection to give a total volume of 1000 ml

[1037] All publications, patents and patent applications
cited herein are incorporated herein by reference in their
entity.

INDUSTRIAL APPLICABILITY

[1038] The compounds of the present invention and phar-
macologically acceptable salts thereof have an effect of
inducing skipping of exon 19, 41, 45, 46, 44, 50, 55, 51 or
53 of the dystrophin gene and thus useful as pharmaceuticals
for treating muscular dystrophy.

SEQUENCE LISTING FREE TEXT

[1039] SEQ ID NO: 1 shows the nucleotide sequence of
the oligonucleotide prepared in Example 1 (AO1).

[1040] SEQ ID NO: 2 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 2 and 14 (AO14
and AO24).

[1041] SEQ ID NO: 3 shows the nucleotide sequence of
the oligonucleotide prepared in Example 3 (AO15).

[1042] SEQ ID NO: 4 shows the nucleotide sequence of
the oligonucleotide prepared in Example 5 (AO18) and the
oligonucleotide prepared in Example 7 (AO25).

[1043] SEQ ID NO: 5 shows the nucleotide sequence of
the oligonucleotide prepared in Example 6 (AO19).

[1044] SEQ ID NO: 6 shows the nucleotide sequence of
the oligonucleotide prepared in Example 4 (AO16).

[1045] SEQ ID NO: 7 shows the nucleotide sequence of
the oligonucleotide prepared in Example 13 (AO17).
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[1046] SEQ ID NO: 8 shows the nucleotide sequence of
the forward primer used in Test Example 1.

[1047] SEQ ID NO: 9 shows the nucleotide sequence of
the reverse primer used in Test Examples 1.

[1048] SEQ ID NO: 10 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 15 and 16 (AO20
and AO26).

[1049] SEQ ID NO: 11 shows the nucleotide sequence of
the oligonucleotide prepared in Example 17 (AOSS).

[1050] SEQ ID NO: 12 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 18, 20, 21 and 22
(AO36, AO76, AO77 and AO78).

[1051] SEQ ID NO: 13 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 19, 23, 24 and 25
(AO57, AO79, AO8O and AO81) and the oligonucleotide
prepared in Example 21 (AO25).

[1052] SEQ ID NO: 14 shows the nucleotide sequence of
the oligonucleotide prepared in Example 26 (AO33).

[1053] SEQ ID NO: 15 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 27 and 30 (AO85
and SO88).

[1054] SEQ ID NO: 16 shows the nucleotide sequence of
the oligonucleotide prepared in Example 28 (AO86).

[1055] SEQ ID NO: 17 shows the nucleotide sequence of
the oligonucleotide prepared in Example 29 (AO87).

[1056] SEQ ID NO: 18 shows the nucleotide sequence of
the oligonucleotide prepared in Example 31 (AO2).

[1057] SEQ ID NO: 19 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 32 and 35 (AO23
and AO29).

[1058] SEQ ID NO: 20 shows the nucleotide sequence of
the oligonucleotide prepared in Example 36 (AO48).

[1059] SEQ ID NO: 21 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 33,37, 38, 39, 40
and 41 (AO27, AO89, AO90, SO91, AO92 and AO93).

[1060] SEQ ID NO: 22 shows the nucleotide sequence of
the oligonucleotide prepared in Example 34 (AO28).

[1061] SEQ ID NO: 23 shows the nucleotide sequence of
the oligonucleotide prepared in Reference Example 1.

[1062] SEQ ID NO: 24 shows the nucleotide sequence of
the oligonucleotide prepared in Reference Example 2.

[1063] SEQ ID NO: 25 shows the nucleotide sequence of
the oligonucleotide prepared in Reference Example 3.

[1064] SEQ ID NO: 26 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
41 skipping) used in Test Example 2.

[1065] SEQ ID NO: 27 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
41 skipping) used in Test Example 2.

[1066] SEQ ID NO: 28 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
45 and exon 46 skipping) used in Test Example 2.
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[1067] SEQ ID NO: 29 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
45 and exon 46 skipping) used in Test Example 2.

[1068] SEQ ID NO: 30 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 42 and 94
(AO100 and AOI134).

[1069] SEQ ID NO: 31 shows the nucleotide sequence of
the oligonucleotide prepared in Example 43 (A0102).

[1070] SEQ ID NO: 32 shows the nucleotide sequence of
the oligonucleotide prepared in Example 44 (AO103).

[1071] SEQ ID NO: 33 shows the nucleotide sequence of
the oligonucleotide prepared in Example 45 (AO104).

[1072] SEQ ID NO: 34 shows the nucleotide sequence of
the oligonucleotide prepared in Example 46 (AO105).

[1073] SEQ ID NO: 35 shows the nucleotide sequence of
the oligonucleotide prepared in Example 47 (AO106).

[1074] SEQ ID NO: 36 shows the nucleotide sequence of
the oligonucleotide prepared in Example 62 (AO124).

[1075] SEQ ID NO: 37 shows the nucleotide sequence of
the oligonucleotide prepared in Example 63 (AO125).

[1076] SEQ ID NO: 38 shows the nucleotide sequence of
the oligonucleotide prepared in Example 64 (AO126).

[1077] SEQ ID NO: 39 shows the nucleotide sequence of
the oligonucleotide prepared in Example 65 (AO127).

[1078] SEQ ID NO: 40 shows the nucleotide sequence of
the oligonucleotide prepared in Example 48 (AO108).

[1079] SEQ ID NO: 41 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 49 and 95
(AO109 and AOI135).

[1080] SEQ ID NO: 42 shows the nucleotide sequence of
the oligonucleotide prepared in Example 50 (AO110).

[1081] SEQ ID NO: 43 shows the nucleotide sequence of
the oligonucleotide prepared in Example 51 (AO111).

[1082] SEQ ID NO: 44 shows the nucleotide sequence of
the oligonucleotide prepared in Example 52 (AO112).

[1083] SEQ ID NO: 45 shows the nucleotide sequence of
the oligonucleotide prepared in Example 53 (AO113).

[1084] SEQ ID NO: 46 shows the nucleotide sequence of
the oligonucleotide prepared in Example 66 (AO128).

[1085] SEQ ID NO: 47 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 54 and 96
(AO114 and SO136).

[1086] SEQ ID NO: 48 shows the nucleotide sequence of
the oligonucleotides prepared in Example 55 and 97 (AO115
and AO137).

[1087] SEQ ID NO: 49 shows the nucleotide sequence of
the oligonucleotide prepared in Example 56 (AO116).

[1088] SEQ ID NO: 50 shows the nucleotide sequence of
the oligonucleotide prepared in Example 57 (AO118).

[1089] SEQ ID NO: 51 shows the nucleotide sequence of
the oligonucleotide prepared in Example 58 (AO119).

[1090] SEQ ID NO: 52 shows the nucleotide sequence of
the oligonucleotide prepared in Example 59 (A0120).

[1091] SEQ ID NO: 53 shows the nucleotide sequence of
the oligonucleotide prepared in Example 60 (AO122).
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[1092] SEQ ID NO: 54 shows the nucleotide sequence of
the oligonucleotide prepared in Example 61 (AO123).

[1093] SEQ ID NO: 55 shows the nucleotide sequence of
the oligonucleotide prepared in Example 67 (AO129).

[1094] SEQ ID NO: 56 shows the nucleotide sequence of
the oligonucleotide prepared in Example 68 (AO3).

[1095] SEQ ID NO: 57 shows the nucleotide sequence of
the oligonucleotide prepared in Example 69 (AO4).

[1096] SEQ ID NO: 58 shows the nucleotide sequence of
the oligonucleotide prepared in Example 70 (AOS).

[1097] SEQ ID NO: 59 shows the nucleotide sequence of
the oligonucleotide prepared in Example 71 (AO6).

[1098] SEQ ID NO: 60 shows the nucleotide sequence of
the oligonucleotide prepared in Example 72 (AOB).

[1099] SEQ ID NO: 61 shows the nucleotide sequence of
the oligonucleotide prepared in Example 73 (AO9).

[1100] SEQ ID NO: 62 shows the nucleotide sequence of
the oligonucleotide prepared in Example 74 (AO10).

[1101] SEQ ID NO: 63 shows the nucleotide sequence of
the oligonucleotide prepared in Example 75 (AO37).

[1102] SEQ ID NO: 64 shows the nucleotide sequence of
the oligonucleotide prepared in Example 76 (AO39).

[1103] SEQ ID NO: 65 shows the nucleotide sequence of
the oligonucleotide prepared in Example 77 (AO43).

[1104] SEQ ID NO: 66 shows the nucleotide sequence of
the oligonucleotide prepared in Example 78 (AOS8).

[1105] SEQ ID NO: 67 shows the nucleotide sequence of
the oligonucleotide prepared in Example 79 (AO64).

[1106] SEQ ID NO: 68 shows the nucleotide sequence of
the oligonucleotide prepared in Example 80 (AO65).

[1107] SEQ ID NO: 69 shows the nucleotide sequence of
the oligonucleotide prepared in Example 81 (AO66).

[1108] SEQ ID NO: 70 shows the nucleotide sequence of
the oligonucleotide prepared in Example 82 (AO67).

[1109] SEQ ID NO: 71 shows the nucleotide sequence of
the oligonucleotide prepared in Example 83 (AO69).

[1110] SEQ ID NO: 72 shows the nucleotide sequence of
the oligonucleotide prepared in Example 84 (AO70).

[1111] SEQ ID NO: 73 shows the nucleotide sequence of
the oligonucleotide prepared in Example 85 (AO71).

[1112] SEQ ID NO: 74 shows the nucleotide sequence of
the oligonucleotide prepared in Example 86 (AO72).

[1113] SEQ ID NO: 75 shows the nucleotide sequence of
the oligonucleotide prepared in Example 87 (AO95).

[1114] SEQ ID NO: 76 shows the nucleotide sequence of
the oligonucleotide prepared in Example 88 (AO96).

[1115] SEQ ID NO: 77 shows the nucleotide sequence of
the oligonucleotide prepared in Example 89 (AO97).

[1116] SEQ ID NO: 78 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 90 and 93 (AO98
and AO133).
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[1117] SEQ ID NO: 79 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
44 skipping) used in Test Example 3.

[1118] SEQ ID NO: 80 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
44 skipping) used in Test Example 3.

[1119] SEQ ID NO: 81 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
50 and exon 51 skipping) used in Test Example 3.

[1120] SEQ ID NO: 82 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
50 and exon 51 skipping) used in Test Example 3.

[1121] SEQ ID NO: 83 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
53 skipping) used in Test Example 3.
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[1122] SEQ ID NO: 84 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
53 skipping) used in Test Example 3.

[1123] SEQ ID NO: 85 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
55 skipping) used in Test Example 3.

[1124] SEQ ID NO: 86 shows the nucleotide sequence of
the reverse primer (for the PCR reaction for detecting exon
55 skipping) used in Test Example 3.

[1125] SEQ ID NO: 87 shows the nucleotide sequence of
the oligonucleotides prepared in Example 91 and 92 (AO131
and AO132).

[1126] SEQ ID NO: 88 shows the nucleotide sequence of
the oligonucleotides prepared in Example 98 and 99 (AO139
and AO140).

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 88

<210> SEQ ID NO 1

<211> LENGTH: 31

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 1

gcctgagetg atctgectgge atcttgcagt t

<210> SEQ ID NO 2

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 2

gatctgctgg catct

<210> SEQ ID NO 3

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 3

gatctgctgg catcttgcag tt

<210> SEQ ID NO 4

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA
<400> SEQUENCE: 4

agctgatctg ctggcatct

<210> SEQ ID NO 5

31

15

22

19
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-continued

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 5

gcctgagetg atctgectgge atct 24

<210> SEQ ID NO 6

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 6

gatctgctgg catcttgcag 20

<210> SEQ ID NO 7

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 7

gatctgctgg catcttge 18

<210> SEQ ID NO 8

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 8

gcatgctcaa gaggaacttc c 21

<210> SEQ ID NO 9

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 9

tagcaactgg cagaattcga t 21

<210> SEQ ID NO 10

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 10

agttgagtct tcgaaactga gca 23
<210> SEQ ID NO 11

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic DNA
<400> SEQUENCE: 11

aaactgagca aatttgct

<210> SEQ ID NO 12

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 12

ttgagtcttc aaaactga

<210> SEQ ID NO 13

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 13

gtgcaaagtt gagtcttc

<210> SEQ ID NO 14

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 14

gccgctgecce aatge

<210> SEQ ID NO 15

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 15

cgctgcccaa tgccatcce

<210> SEQ ID NO 16

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 16

cagtttgccg ctgcccaa

<210> SEQ ID NO 17

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 17

18

18

18

15

18

18
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tgttctgaca acagtttg 18

<210> SEQ ID NO 18

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 18

gcttttettt tagttgctge 20

<210> SEQ ID NO 19

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 19

cttttagttg ctgctectttt cc 22

<210> SEQ ID NO 20

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 20

ttttccaggt tcaagtgg 18

<210> SEQ ID NO 21

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 21

ctgctteccte caacc 15
<210> SEQ ID NO 22

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 22

gttatctgect tcctccaacc 20
<210> SEQ ID NO 23

<211> LENGTH: 15

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 23

cugcuuccuc caacc 15

<210> SEQ ID NO 24

Sarepta Exhibit 1051, Page 140 of 175



US 2007/0082861 Al Apr. 12,2007
118

-continued

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 24

guuaucugcu uccuccaacc 20

<210> SEQ ID NO 25

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 25

gcuuuucuuu uaguugcugc 20

<210> SEQ ID NO 26

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 26

ggtatcagta caagaggcag gctg 24

<210> SEQ ID NO 27

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 27

cacttctaat agggcttgtg 20

<210> SEQ ID NO 28

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 28

gctgaacagt ttctcagaaa gacacaa 27

<210> SEQ ID NO 29

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 29

tccactggag atttgtctge 20
<210> SEQ ID NO 30

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic DNA
<400> SEQUENCE: 30

gaaaacgccg ccatuuct

<210> SEQ ID NO 31

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 31

ctgutagcca ctgattaa

<210> SEQ ID NO 32

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 32

tgagaaactg tucagcut

<210> SEQ ID NO 33

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 33

caggaattug tgucuutc

<210> SEQ ID NO 34

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 34

gtauttagca tgutccca

<210> SEQ ID NO 35

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 35

agcatgttcc caatuctc

<210> SEQ ID NO 36

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 36

18

18

18

18

18

18
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gccgccatuu cucaacag 18

<210> SEQ ID NO 37

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 37

cataatgaaa acgccgcc 18

<210> SEQ ID NO 38

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 38

tucccaatuc tcaggaat 18

<210> SEQ ID NO 39

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 39

ccautugtau ttagcatg 18

<210> SEQ ID NO 40

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 40

ctcagatcuu ctaacuuc 18
<210> SEQ ID NO 41

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 41

accgcctucc actcagag 18
<210> SEQ ID NO 42

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 42

tcttgaagta aacggtut 18

<210> SEQ ID NO 43
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<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 43

ggctgcttug ccctcage 18

<210> SEQ ID NO 44

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 44

agtccaggag ctaggtca 18

<210> SEQ ID NO 45

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 45

gctccaatag tggtcagt 18

<210> SEQ ID NO 46

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 46

gctaggtcag gctgettu 18

<210> SEQ ID NO 47

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 47

gcagccuctc gctcactc 18

<210> SEQ ID NO 48

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 48

tcuuccaaag cagccuct 18
<210> SEQ ID NO 49

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic DNA
<400> SEQUENCE: 49

tgcagtaatc uatgagtt

<210> SEQ ID NO 50

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 50

gttucagcut ctgtaagc

<210> SEQ ID NO 51

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 51

tgtaggacat tggcagtt

<210> SEQ ID NO 52

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 52

tccttacggg tagcaucc

<210> SEQ ID NO 53

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 53

agctcututa ctceccttg

<210> SEQ ID NO 54

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 54

ccautgutuc aucagctc

<210> SEQ ID NO 55

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 55

18

18

18

18

18

18
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ctatgagttt cttccaaa 18

<210> SEQ ID NO 56

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 56

tgtgtcacca gaguaacagt 20

<210> SEQ ID NO 57

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 57

aggttguguc accagagtaa 20

<210> SEQ ID NO 58

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 58

agtaaccaca gguugtgtca 20

<210> SEQ ID NO 59

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 59

ttgatcaagc agagaaagcc 20
<210> SEQ ID NO 60

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 60

cacccucugu gauuutataa 20
<210> SEQ ID NO 61

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 61

acccaccauc acccuctgtg 20

<210> SEQ ID NO 62
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<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 62

cctcaagguc acccaccatc 20

<210> SEQ ID NO 63

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 63

taacagucug aguaggag 18

<210> SEQ ID NO 64

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 64

ggcatuucua guutggag 18

<210> SEQ ID NO 65

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 65

agccagucgg uaagttct 18

<210> SEQ ID NO 66

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 66

agtttggaga uggcagtt 18

<210> SEQ ID NO 67

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 67

ctgattctga attcuutc 18
<210> SEQ ID NO 68

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic DNA
<400> SEQUENCE: 68

ttcttgtact tcatccca

<210> SEQ ID NO 69

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 69

ccuccggttc tgaaggtg

<210> SEQ ID NO 70

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 70

cattucautc aactgttg

<210> SEQ ID NO 71

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 71

ttcecttaget uccagceca

<210> SEQ ID NO 72

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 72

taagacctgc tcagcutc

<210> SEQ ID NO 73

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 73

cttggctctg gcetgucce

<210> SEQ ID NO 74

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 74

18

18

18

18

18

18
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ctcctuccat gactcaag 18

<210> SEQ ID NO 75

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 75

ctgaaggtgt tcttgtac 18

<210> SEQ ID NO 76

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 76

ttccagccat tgtgttga 18

<210> SEQ ID NO 77

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 77

ctcagctuct tccttagce 18

<210> SEQ ID NO 78

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 78

gcttcutccu tagcutcce 18
<210> SEQ ID NO 79

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 79

tagtctacaa caaagctcag gt 22
<210> SEQ ID NO 80

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 80

cttccccagt tgcattcaat 20

<210> SEQ ID NO 81
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<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 81

caaggagaaa ttgaagctca a 21

<210> SEQ ID NO 82

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 82

cgatccgtaa tgattgttct agce 23

<210> SEQ ID NO 83

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 83

tggacagaac ttaccgactg g 21

<210> SEQ ID NO 84

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 84

ggcggaggtc tttggccaac 20

<210> SEQ ID NO 85

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 85

aaggattcaa cacaatggct gg 22

<210> SEQ ID NO 86

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 86

gtaacaggac tgcatcatcg 20
<210> SEQ ID NO 87

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 87

ggcattucta guttggag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 88

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA
<400>

SEQUENCE: 88

agtutggaga tggcagtt

18

18

1.-59. (canceled)

60. A method of treating muscular dystrophy in a patient
in need thereof, said method comprising administering to the
patient an effective amount of a pharmaceutical composition
comprising an antisense oligonucleotide compound capable
of inducing skipping of any one of the exons of the dystro-
phin gene or a pharmacologically acceptable salt thereof,
provided that at least one of the nucleotides constituting the
compound has a 2'-O, 4'-C-alkylene group.

61. The method according to claim 60, wherein muscular
dystrophy is Duchenne muscular dystrophy.

62. The method according to claim 61, wherein the total
number of amino acids in the open reading frame of the
dystrophin gene in the patient will be a multiple of 3 when
exon 19, 41, 45, 46, 44, 50, 55, 51 or 53 of the dystrophin
gene has been skipped.

63. An antisense oligonucleotide compound complemen-
tary to a nucleotide sequence in any one of the region of the
nucleotides Nos. 6691-6727, 7554-7757, 6921-6992, 6555-
6673, 7447-7551, 7907-8068, 8275-8458, 2571-2601 or
6125-6161 of dystrophin cDNA (Gene Bank accession No.
NM_004006.1) or a pharmaceutically acceptable salt
thereof, provided that at least one of the nucleotides consti-
tuting the compound complementary to a nucleotide
sequence in the region of the nucleotides No. 2571-2601 of
dystrophin  ¢cDNA  (Gene Bank accession No.
NM__004006.1) has a 2'-O, 4'-C-alkylene group.

64. The compound according to claim 63 or a pharma-
cologically acceptable salt thereof, having the nucleotide
sequence as shown in any one of SEQ ID NOS: 15, 14, 16,
17, 64, 56-63, 65, 66, 87, 88, 18-22, 30-39, 40-46, 67-78,
47-55, 2-7 or 10-13.

65. The compound according to claim 63 or a pharma-
cologically acceptable salt thereof, wherein at least one of
the sugars and/or the phosphates constituting the oligonucle-
otide is modified.

66. The compound according to claim 65 or a pharma-
cologically acceptable salt thereof, wherein the sugar con-
stituting the oligonucleotide is D-ribofuranose and the modi-
fication of the sugar is modification of the hydroxyl group at
position 2' of D-ribofuranose.

67. The compound according to claim 66 or a pharma-
cologically acceptable salt thereof, wherein the modification
of the sugar is 2'-O-alkylation and/or 2'-O4'-C-alkylenation
of the D-ribofuranose.

68. The compound according to claim 65 or a pharma-
cologically acceptable salt thereof, wherein the modification
of the phosphate is thioation of the phosphate group.

69. The compound according to claim 63 which is rep-
resented by any one of formulae (III'), (IV"), (XV"), (IX"),
(XM, (XI"), (XII"), (XII"), (XIV"), (V') (VI) (VIT) (I"),
am, I, (v, (v, XvI"), (XvIrm), (XvIm), (XX,
XX"), (XXIM), (VI), (VII"), (VIIT"), (), (I') and (II"), or a
pharmacologically acceptable salt thereof,

wherein said formulae are defined as follows:

(1)

BT'SiBM'SiBB'S

where B.; is a group represented by any one of (3a') to
(Bc"):

HO—, (3a)
HO-Be-, or (3b")
HO-Bg-Be- (3¢")

where Bg is a group represented by formula (G1) or (G2);
and Be is a group represented by formula (C1) or (C2):

(G
(€]

/N NI
<N | N)\ NH

2

e}

(G2)

NH

NH,
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-continued
(€1

(€2)

where X is individually and independently a group rep-
resented by formula (X1) or (X2):

X1

X2)

Y is individually and independently a hydrogen atom, a
hydroxyl group or an alkoxy group with 1-6 carbon
atoms; and Z is individually and independently a single
bond or an alkylene group with 1-5 carbon atoms;

Byrs 1s a group represented by formula (3"):
-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba—Ba— (39

where Bg and Bc are as defined above; Ba is a group
represented by formula (A1) or (A2); and Bt is a group
represented by formula (U1) or (T2):

Apr. 12,2007

(A1)

NH,
N x
I
N N/
0
)|< Y
(A2)
NH,
U1
0
| NH
N/J\o
0
)|< Y
(T2)
0

where X and Y are as defined above;

By ; is a group represented by any one of (32a") to (321"):

—CH,CH,OH, (32a)
-Bt-CH,CH,OH, (32b")
-Bt-Bg-CH,CH,OH, (32¢)
-Bt-Bg-Be-CH,CH,OH, (32d)
-Bt-Bg-Be-Be-CH,CH,OH, (32¢")
-Bt-Bg-Be-Be-Ba—CH,CH,OH, (32f)
-Bt-Bg-Be-Be-Ba-Bt-CH,CH,OH, (32g)
-Bt-Bg-Be-Be-Ba-Bt-Be-CH,CH,OH, or (32h")
-Bt-Bg-Be-Be-Ba-Bt-Be-Be-CH,CH,OH, (321)

where Bg, Ba, Bt and Bc are as described above;
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provided that at least one of the nucleosides constituting By s 1s a group represented by any one of (115a") to
the compound represented by formula (III') has a 2'-O, (1155™):
1 .

4'-C-alkylene group; _CH,CH,OH, (1150

Bra—Bura—Bpa av) — Ba—CH,CH,OH, (115b")
where B, is a group represented by any one of (4a') to — Ba-Bt-CH,CH,0OH, (115¢")
4m'):

(4m') —Ba-Bt-Bg-CH,CH,OH, (115d")
HO—, (42) — Ba-Bt-Bg-Bg-CH,CH,OH, (115¢")
HO—Ba—, (40 —Ba-Bt-Bg-Bg-Be-CH,CH,OH, (115"
HO—Ba—Ba—, e — Ba-Bt-Bg-Bg-Be-Ba—CH,CH,OH, (115"
HO-Be-Ba—Ba—, (4d")

—Ba-Bt-Bg-Bg-Be-Ba-Bg-CH,CH,0H, (115h")
HO—Ba-Be-Ba—Ba—, (4e") )
—Ba-Bt-Bg-Bg-Be-Ba-Bg-Bt-CH,CH,0OH, or (115i")
HO-Bg-Ba-Bc-Ba—Ba—, (4f)
—Ba-Bt-Bg-Bg-Be-Ba-Bg-Bt-Bt-CH,CH,OH (115"
HO-Bt-Bg-Ba-Bc-Ba—Ba—, (4g")
HO-Be-Bt-Bg-Ba-Be-Bs_Ba (@) where Bg, Ba, Bt and Bc are as defined above;
HO-Bt-Be-Bt-Bg-Ba-Be-Ba—Ba—, i) provided that at least one of the nucleosides constituting
" "
HO-Bt-Bt-Be-Bt-Bg-Ba-Bo-Ba—Ba—, (4K the compound represented by formula (XV") has 2"-O,
4"-C-alkylene group;
HO-Bg-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba—Ba—, or (41
HO-Bt-Bg-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba—Ba— (4m’) Bro—Bnro—Bp- Ixn)
Byr4 1s a group represented by formula (4'): where Br.; is a group represented by any one of (9a") to
9n"):
-Bc-Ba-Bg-Bt-Bt-Bt-Bg- 4) ( )
. D- 0a"
By, is a group represented by any one of (42a') to (421'): ’ (%)
D-Bg-, (9b")
—CH,CH,0H, (422))
D-Ba-Bg-, (9c")
-Be-CH,CH,OH, (420"
D-Bg-Ba-Bg-, (9d")
-Be-Be-CH,CH,OH, (42¢")
D-Ba-Bg-Ba-Bg- 9"
-Be-Be-Bg-CH,CH,OH, 2d) a-be-ba-ten e
-Be-Be-Bg-Be-CH,CH,OH, (42¢") D-Be-Ba-Bg-Ba-Be-, ©Of)
“Be-Be-Bg-Be-Bt-CH,CH,OH, @21) D-Be-Be-Ba-Bg-Ba-Be:, ©g")
-Be-Be-Bg-Be-Bt-Bg-CH,CH,OH, (42¢) D-Ba-Be-Be-Ba-Bg-Ba-Bg-, ©On)
-Be-Be-Bg-Be-Bt-Bg-Be-CH,CH,OH, (421) D-Bo-Ba-Be-Be-Ba-Bg-Ba-Bg-, i)
-Be-Be-Bg-Be-Bt-Bg-Be-Be-CH,CH,OH, (421 D-Bt-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-, "
-Be-Be-Bg-Be-Bt-Bg-Be-Be-Be-CH,CH,OH, (42 D-Bg-Bt-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-, (9k")
-Be-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba—CH,CH,OH, or (42K D-Bt-Bg-Bt-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-, o)
-Bc-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba—Ba— D-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-, or (9m")
CH,CH,OH (421)
D-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg- (9n")

here Bg, Ba, Bt and B described above;
whete Bg, B, Bl alid Be are as described aboves By is a group represented by formula (9"):

provided that at least one of the nucleosides constituting

the compound represented by formula (IV') has a 2'-O, -Bt-Ba—Ba-Be-Ba-Be-Bt- @)
4'-C-alkylene group; By is a group represented by any one of (109a") to
Bre15—Bumr1s—DBp-is XV (1091"):

where B s is a group represented by any one of the —CH,CH,0H, (109a")
following (15a") to (15"): -Be-CH,CH,OH, (109b™)
HO—, (152" -Be-Bt-CH,CH,OH, (109c")
HO-Bt, (15b") -Be-Bt-Bg-CH,CH,0H, (109d")
HO-Be-Bt-, (15¢") -Bo-Bt-Bg-Ba— CH,CH,OH, (109¢")
HO-Bt-Be-Bt-, (15d") -Be-Bt-Bg-Ba-Bg-CH,CH,OH, (109"
HO-Bt-Bt-Be-Bt-, (15€") -Be-Bt-Bg-Ba-Bg-Bt-CH,CH,OH, (109¢")
HO-Bt-Bt-Bt-Be-Bt-, (151 -Bo-Bt-Bg-Ba-Bg-Bt-Ba— CH,CH,OH, (109h")
HO—Ba-Bt-Bt-Bt-Be-Bt-, (15g") -Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-CH,CH,OH, (1091
HO-Be-Ba-Bt-Bt-Bt-Be-Bt, (1517 -Be-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Be-CH,CH,OH, (109§")
HO-Bg-Be-Ba-Bt-Bt-Bt-Be-Bt-, or (st -Bc-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Bg-Ba—CH,CH,OH, or (109K")
HO-Bg-Bg-Be-Ba-Bt-Bt-Bt-Be-Bt- (5§ -Bc-Bt-Bg-Ba-Bg-Bt-Ba-Bg-Bg-Ba-Bg-CH,CH,OH (1091")

Buris 18 a group represented by formula (157): where Bg, Ba, Bt and Bc are as defined above; and D is

— Ba-Bg-Bt-Bt-Bt-Bg-Bg-Ba-Bg- (15" HO— or Ph-
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wherein Ph- is a group represented by formula:

provided that at least one of the nucleosides constituting
the compound represented by formula (IX") has 2"-O,
4"-C-alkylene group;
BT"loiBM"loiBB"IO (X”)

where B, is a group represented by any one of (10a")
to (10e"):

D-, (102"
D-Bt,, (10b™)
D-Bg-Bt-, (10¢")
D-Bg-Bg-Bt-, or (10d™)
D-Ba-Bg-Bg-Bt- (10e")
Byri1o 18 a group represented by formula (10"):
-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-Bt-
BaBa— (10"

By 1s a group represented by any one of (110a") to
(110e"):

— CH,CH,0H, (110a")
-Be-CH,CH,OH, (110b")
-Be-Ba—CH,CHLOH, (110¢")
-Be-Ba-Bg-CH,CH,OH, or (110d")
-Be-Ba-Bg-Bt-CH,CH,OH (110e”)

where Bg, Ba, Bt, Bc and D are as defined above;

provided that at least one of the nucleosides constituting
the compound represented by formula (X") has 2"-O,

4"-C-alkylene group;
Bry—Bwm1—Ben (X1

where Bp., is a group represented by any one of (11a")
to (115"):

D-, (112"
D-Bo-, (11b")
D-Ba-Be-, (11¢")
D-Bo-Ba-Be-, (11d")
D-Be-Be-Ba-Be-, (11e")
D-Ba-Be-Be-Ba-Be-, (117
D-Ba—Ba-Bce-Be-Ba-Be-, (11g"
D-Bt-Ba—Ba-Bc-Be-Ba-Be-, (11h")
D-Bg-Bt-Ba—DBa-Bc-Be-Ba-Be-, or (111"
D-Ba-Bg-Bt-Ba—Ba-Bc-Be-Ba-Be- (11"
Bys1; 18 @ group represented by formula (11"):
—Ba-Bg-Bg-Bt-Bt-Bg-Bt-Bg-Bt-Be-Ba— (11"

Bg.y; 1s a group represented by any one of (111a") to
(1113™:

— CH,CH,0H, (111a")
-Be-CH,CH,0H, (111b")
-Be-Be-CH,CH,OH, (111c")
-Be-Be-Ba—CH,CH,OH, (111d")

131
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-Be-Be-Ba-Bg-CH,CH,OH, (111e")
-Be-Be-Ba-Bg-Ba—CH,CH,OH, (11117
-Be-Be-Ba-Bg-Ba-Bg-CH,CH,OH, (111g"
-Be-Be-Ba-Bg-Ba-Bg-Bt-CH,CH,OH, (111h")
-Be-Be-Ba-Bg-Ba-Bg-Bt-Ba—CH,CH,OH, or (111i")
-Be-Be-Ba-Bg-Ba-Bg-Bt-Ba—Ba—CH,CH,OH (111"

where Bg, Ba, Bt, Bc and D are as defined above;

provided that at least one of the nucleosides constituting
the compound represented by formula (XI") has 2"-O,
4"-C-alkylene group;

X0

where B, is a group represented by any one of (12a")
to (12™):

BT"127BM"127BB"12

D-, (122"
D-Bt, (126"
D-Ba-Bt-, (12¢")
D-Bo-Ba-Bt-, (12d")
D-Bc-Be-Ba-Bt-, (12e")
D-Ba-Be-Be-Ba-Bt-, (121"
D-Bc-Ba-Be-Be-Ba-Bt-, (12g"
D-Bc-Be-Ba-Be-Be-Ba-Bt-, (12h")
D-Bc-Be-Be-Ba-Be-Be-Ba-Bt-, or (12i")
D-Ba-Be-Be-Be-Ba-Be-Be-Ba-Bt- (12"
Bys1» 18 @ group represented by formula (12"):
-Be-Ba-Be-Be-Be-Bt-Be-Bt-Bg-Bt-Bg- (12"

Bg., is a group represented by any one of
(112a")~(1125"):

—CH,CH,0H, (11227
—Ba—CH,CH,OH, (112b”)
—Ba-Bt-CH,CH,OH, (112¢")
—Ba-Bt-Bt-CH,CH,OH, (112d")
—Ba-Bt-Bt-Bt-CH,CH,OH, (112¢")
—Ba-Bt-Bt-Bt-Bt-CH,CH,OH, (1121")
—Ba-Bt-Bt-Bt-Bt-Ba—CH,CH,OH, (112g")
—Ba-Bt-Bt-Bt-Bt-Ba-Bt-CH,CH,OH, (112h")
—Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba—CH,CH,OH, or (1121
—Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba—Ba—CH,CH,OH (112"

where Bg, Ba, Bt, Bc and D are as defined above;

provided that at least one of the nucleosides constituting
the compound represented by formula (XII") has 2"-O,
4"-C-alkylene group;
Bres—Bume3—Bpeis (X111
where B 5 is a group represented by any one of (13a")
to (13k"):

HO—, (13a")
HO-Be-, (13b™)
HO-Bt-Be-, (13¢")
HO-Bg-Bt-Be-, (13d™)
HO-Bg-Bg-Bt-Be-, (13e")
HO—Ba-Bg-Bg-Bt-Be-, (13"
HO—Ba—Ba-Bg-Bg-Bt-Be-, (13g"
HO-Be-Ba—Ba-Bg-Bg-Bt-Be-, (13h™)
HO-Bt-Be-Ba—Ba-Bg-Bg-Bt-Be-, (13i")
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132
HO-Be-Bt-Be-Ba—Ba-Bg-Bg-Bt-Be-, or (13" —Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—Ba-Bg-Bt-Bt-Be-
CH,CH,OH, or (114n")
HO-Be-Be-Bt-Be-Ba—Ba-Bg-Bg-Bt-Be-, (13k™)
. —Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—DBa-Bg-Bt-Bt-Be-Bt-
Byri1s 18 a group represented by formula (13"): CH,CH,OH (1140")
__Ba-Bc-Be-Be-Ba-Be-Be-Ba-Bt-Be- (13" where Bg, Ba, Bt and Bc are as defined above;
where Bg, Ba, Bt and Bc are as defined above; provided that at least one of the nucleosides constituting
. the compound represented by formula (XIV") has
"
By 5 1 a group represented by (113a") 2".0, 4"-C-alkylene group;
—CH,CH,0H (113"

BT'SiBM'SiBB'S (V')
provided that at least one of the nucleosides constituting where B, is a group represented by any one of (5a) to
the compound represented by formula (XIII") has 2"-O, (5): ™
4"-C-alkylene group;

HO—, (52)
BT"147BM"147BB"14 (XIV”) HO-Bt- (Sbv)
where B1.,, is a group represented by any one of (14a") HO-Bt-Bt- (5¢)
to (149"): i
(144" HO-Bt-Bt-Bt-, (5d")
HO—, (1427) HO-Bt-Bt-Bt-Bt-, (5¢)
—HO—Ba—, (1407 HO-Be-Bt-Bt-Bt-Bt-, or (5f)
HO—Ba—Ba—, (14c") HO-Bg-Be-Bt-Bt-Bt-Bt- (5g)
HO-Bg-Ba—Ba—, (1447 B,rs is a group represented by formula (5'):
HO—Ba-Bg-Ba—Ba—, (14e") -Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be- ":
HO-Bg-Ba-Bg-Ba—Ba—, 14" . .
gha-fgma—re (1417) By s is a group represented by any one of (52a') to (521"):
HO—Ba-Bg-Ba-Bg-Ba—Ba—, (14g™
—CH,CH,OH, (522)
HO-Bce-Ba-Bg-Ba-Bg-Ba—Ba—, (14h™)
-Bt-CH,CH,OH, (52b")
HO-Bg-Be-Ba-Bg-Ba-Bg-Ba—Ba—, (14i") -B-Be-CILCILOH (52¢)
HO—Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba—Ba—, (14" -Bt-Be-Bt-CH,CH,OH, (52d)
HO—Ba—Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba—Ba—, (14k™) -Bt-Be-Bt-Bt-CH,CH,OH, (52¢")
HO-Bce-Ba—Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba—Ba—, (141" -Bt-Be-Bt-Bt-Bt-CH,CH,OH, (52f)
HO-Bt-Bc-Ba—Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba—Ba—, (14m") -Bt-Be-Bt-Bt-Bt-Bt-CH,CH,OH, (52¢g")
HO—Ba-Bt-Be-Ba—Ba-Bg-Be-Ba-Bg-Ba-Bg-Ba— -Bt-Be-Bt-Bt-Bt-Bt-Be-CH,CH,OH, or (52h’)
Ba—, (14n7%) _Bt-Be-Bt-Bt-Bt-Bt-Be-Be-CH,CH,OH (521"
HO-Bg-Ba-Bt-Be-Ba—Ba-Bg-Be-Ba-Bg-Ba-Be- " where Bg, Ba, Bt and Bc are as described above;
Ba—Ba—, (140")
HO-Bt-Bg-Ba-Bt-Be-Ba—Ba-Bg-Be-Ba-Bg-Ba-Be- provided that at least one of the nucleosides constituting
Ba—Ba—, or (14p") the compound represented by formula (V') has a 2'-O,
HO-Bt-Bt-Bg-Ba-Bt-Bo-Ba—Ba-Bg-Be-Ba-Bg-Ba- 4'-C-alkylene group;
Bg-Ba—Ba— 149"
e (140 Bre-Buse—Bas V1)
. "y, .
Bys:14 18 a group represented by formula (14"): where B4 is a group represented by any one of (6a") to
—Ba-Bg-Be-Be- (14" (6r'):
By, is @ group represented by any one of (114a") to HO—, (6a)
(l 14011): HO-Be-, (6b")
HO-Bt-Be- 6c’
—_CH,CH,OH, (114" o (6)
HO-Be-Bt-Be-, (6d")
—Ba—CH,CH,OH, (114b™)
HO-Bg-Be-Bt-Be-, (6e")
—Ba-Bg-CH,CH,OH, (114¢™) HO-Br-Bg-Be-Bt-Be- (60
—Ba-Bg-Bt-CH,CH,OH, (114d") HO-Be-Bi-Bg-Be-Bt-Be-, (62"
—Ba-Bg-Bt-Be-CH,CH,OH, (114e™) HO-Bg-Be-Bt-Bg-Be-Bt-Be-, (6h")
—Ba-Bg-Bt-Be-Bg-CH,CH,OH, (114" HO-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, 6j)
— Ba-Bg-Bt-Be-Bg-Bg-CH,CH,OH, (114g") HO-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6k"
— Ba-Bg Bt-Bc-Bg-Bg-Bt-CH,CH,OH, (114" HO-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (61"
. HO—Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6m")
—Ba-Bg-Bt-B¢-Bg-Bg-Bt-Ba—CH,CH,OH, (114"
HO-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (6n")
—Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—Ba—CH,CH,OH, (114"
HO-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-Bt-Be-, (60"
—Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—Ba-Bg-CH,CH,OH, (114k") HO-Bt-Bt-Bt-Ba- Bg-Bt-Bt-Bg-Bo-Bt-Bg- Be-Bt-Bo-, (6p")
—Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—Ba-Bg-Bt- ., HO-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Bc-Bt-Bg-Be-Bt-
CH,CH,OH, (1141 Be-, or (69"
—Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba—DBa-Bg-Bt-Bt- HO-Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-
CH,CH,OH, (114m") Bt-Be- (6r")
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Byrs 18 a group represented by formula (6"): HO—Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (k")
-Bt-Bt-Bt-Bt-Be-Be- ®) HO-Be-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, or (1
Bgs 1s a group represented by any one of (62a') to (62m'): HO-Be-Be-Ba-Bi-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1m’")
CLLCILOL (62" B,y 18 a group represented by formula (1"):
- 2 2 >
—Ba—CH,CH,O0H, (62b") —Ba-Bg-Bo-Ba-Bt-Bg- %)
—Ba-Bg-CH,CH,OH, (62¢") By is a group represented by any one of (101a") to
— Ba-Bg-Bg-CH,CH,OH, (62d) (101m"):
—Ba-Bg-Bg-Bt-CH,CH,OH, (62¢") —CH,CH,OH, (101a™)
—Ba-Bg-Bg-Bt-Bt-CH,CH,OH, (62f) -Bt-CH,CH,OH, (101b")
—Ba-Bg-Bg-Bt-Bt-B¢-CH,CH,OH, (62g) -Bt-Bt-CH,CH,OH, (10"
—Ba-Bg-Be-Bt-Bt-Be-Ba—CH,CH,OH, (621) -Bt-Bt-Bo-CHLCH,OH, (01d")
—Ba-Bg-Be-Bt-Bt-Be-Ba—Ba—CH,CH,OH, (621" -Bt-Bt-Be-Bo-CH,CH,OH, (101"
—Ba-Bg-Bg-Bt-Bt-Be-Ba—Ba-Bg-CH,CH,0H, (62j") -Bt-Bt-Be-Be-Be-CHLCH,OH, (1018
—Ba-Bg-Bg-Bt-Bt-Bc-Ba—Ba-Bg-Bt-CH,CH,OH, (62K) Bt-Bt-Bo-Be-Be-Ba CH,CHLORL (101g")
—Ba-Bg-Be-Bt-Bt-Bc-Ba—Ba-Bg-Bt-Bg-
CH.OHO or o P (621 -Bt-Bt-Be-Bo-Be-Ba— Ba— CH,CHLOH, (101"
— Ba-Bg-Bg-Bt-Bt-Be-Ba—Ba-Bg-Bt-Bg-Bg- -Bt-Bt-Be-Be-Be-Ba—Ba-Bt-CH,CH,OH, (101i")
CH,CH,0H (62m’) -Bt-Bt-Be-Be-Be-Ba—Ba-Bt-Bt-CH,CH,OH, 101}")
where Bg, Ba, Bt and Bc are as described above; -Bt-Bt-Be-Be-Be-Ba—Ba-Bt-Bt-Bo-CH,CH,OH, (101K
provided that at least one of the nucleosides constituting -Bt-Bt-Bc-Be-Be-Ba—Ba-Bt-Bt-Be-Bt-CH,CH,OH,
the compound represented by formula (VI') has a 2'-O, or o1
'-C-alkylene group; -Bt-Bt-Be-Be-Be-Ba—Ba-Bt-Bt-Be-Bt-Be-
CH,CH,OH, (101m")
Br7—Bum7—Ber (VII)
. where Bg, Ba, Bt and Bc are as defined above;
where B, is a group represented by any one of (7a') to
(71): provided that at least one of the nucleosides, constituting
HO (720 the compound represented by formula (I") has 2"-O,
’ 4"-C-alkylene group;
HO-Bt, (70)
HO—Ba-Bt-, 7¢) Bro—Byo—Bg=w (")
HO-Bt-Ba-Bt- ad) where B, is a group represented by any one of (2a") to
i 2g™):
HO-Bt-Bt-Ba-Bt-, or (7e") ( L )
HO-Bg-Bt-Bt-Ba-Bt- an) HO—, (227
. HO-Bg- 2b”
By~ is a group represented by formula (7'): £ @6
HO-Bt-Bg., (2¢")
-Bc-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-Be-Be-Ba—DBa-Be-
Be- 7 HO—Ba-Bt-Bg-, (2d")
where Bg, Ba, Bt and Bc are as described above; HO-Be-Ba-Bt-Bg-, (2¢")
. HO-Bg-Bc-Ba-Bt-Bg-, or 21"
Bg., is a group represented by (72a'): & & )
HO—Ba-Bg-Be-Ba-Bt-Bg-, (2g")

—CH,CH,0H (72a)) .
. . Lo By 18 a group represented by formula (2"):
provided that at least one of the nucleosides constituting

the compound represented by formula (VII') has a 2'-O, -Bt-Bt-Bo-Be-Be-Ba—Ba-Bt-Bt-Be-Bt-Be- @
4'-C-alkylene group; Bg., is a group represented by any one of (102a") to
BT"liBM"liBB"l (I”) (lozg")

where B., is a group represented by any one of (1a") to —CH,CH,0H, (102a")
(1m"): —Ba—CH,CH,OH, (102b™)
HO—, (1a") —Ba-Bg-CH,CH,OH, (102¢”)
HO-Bt-, (16" —Ba-Bg-Bg-CH,CH,0H, (102d")
HO-Bt-Bt-, (1c" —Ba-Bg-Bg-Ba—CH,CH,0H, (102e")
HO-Bt-Bt-Bt-, (1d") —Ba-Bg-Bg-Ba—Ba—CH,CH,0H, or (102"
HO—Ba-Bt-Bt-Bt-, (1e" —Ba-Bg-Bg-Ba—Ba-Bt-CH,CH,0H, (102g")
HO-Bt-Ba-Bt-Bt-Bt-, ar where Bg, Ba, Bt and Bc are as defined above;
HO-Bg-Bt-Ba-Bt-Bt-Bt, g provided that at least one of the nucleosides constituting
HO-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1h" the compound represented by formula (II'") has 2"-O,
HO-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (" 4"-C-alkylene group;
HO-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1" Brs—Byr3—Bp ()
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where B..; is a group represented by any one of (3a") to By, is a group represented by any one of (104a") to
Bm"): (104j"):
HO—, (32" —CH,CH,0H, (104a")
HO-Be-, (3b") -Bg-CH,CH,OH, (104b™)
HO—Ba-Be-, (3¢ -Bg-Be-CH,CH,OH, (104¢")
HO—Ba—Ba-Be-, (3d") -Bg-Be-Be-CH,CH,OH, (104d")
HO—Ba—Ba—Ba-Be-, (3e") -Bg-Bce-Be-Be-CH,CH,0H, (104e")
HO—Ba—Ba—Ba—Ba-Bc-, (3 -Bg-Be-Be-Be-Bt-CH,CH,OH, (104£")
HO-Bg-Ba—Ba—Ba—Ba-Be-, (3g" -Bg-Bc-Be-Be-Bt-Be-CH,CH,O0H, (104g™)
HO-Bt-Bg-Ba—Ba—Ba—Ba-Bc-, (30" -Bg-Bc-Be-Be-Bt-Be-Ba—CH,CH,OH, (1040™)
HO—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Bc-, (3i") -Bg-Bc-Be-Be-Bt-Be-Ba-Bg-CH,CH,OH, or (104i")
HO—Ba—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Bc-, 3" -Bg-Bc-Be-Be-Bt-Be-Ba-Bg-Be-CH,CH,OH (1045™)
HO-Bt-Ba—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Be-, (3k") where Bg, Ba, Bt and Bc are as defined above;
gIrO*Ba'Bt'BaﬁBa'Bt'Bg'Ba*Ba*Ba*Ba'BC" 31 provided that at least one of the nucleosides constituting
the compound represented by formula (IV") has 2"-O,
HO-Bce-Ba-Bt-Ba—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Be- (Bm") " R
] 4"-C-alkylene group;
B, 1s a group represented by formula (3"): .,
BT"SiBM"SiBB"S (V )
-Bg-Bc-Be-Bg-Be-Be- 3" .
% & 3 where B.; is a group represented by any one of (5a") to
Bg.; i1s a group represented by any one of (103a") to (5i"):
(103m"):
HO—, (52"
—CH,CH,0H, (103a") HO- Ba_ (5b")
—Ba—CH,CH,OH, (103b") HO-Be-Ba_ (5¢")
—Ba-Bt-CH,CH,0H, (103c") HO-Be-Bg-Ba (54
—Ba-Bt-Bt-CH,CH,OH, (103d") HO_ Ba-BgBe-Ba_ (5e
—Ba-Bt-Bt-Bt-CH,CH,OH, (103e") HO-Be-Ba-Bg-Bg-Ba_ (58
—Ba-Bt-Bt-Bt-Bc-CH,CH,OH, (103" HO-Be-Be-Ba-Bg-Bg-Ba_ (5¢"
—Ba-Bt-Bt-Bt-Be-Bt-CH,CH,0H, (103g") HO-Bt-Be-Be-Ba-Bg-Bg-Ba_ (sh
—Ba-Bt-Bt-Bt-Be-Bt-Be-CH,CH,OH, (103h") HO-Be-Bt-Be-Be-Ba-Bg-Bg-Ba_, or (5i")
—Ba-Bt-Bt-Bt-Be-Bt-Be-Ba—CH,CH,OH, (103i") HO- Ba-Bg-Bt-Be-Be-Ba-Bg-Bg-Ba 5"
—Ba-Bt-Bt-Bt-Be-Bt-Be-Ba—Ba—CH,CH,OH, 103" .
e (1037%) B, is a group represented by formula (5"):
—Ba-Bt-Bt-Bt-Be-Bt-Be-Ba—Ba-Be-CH,CH,OH, (103k")
-Bg-Be-Bt-Ba-Bg-Bg-Bt-Be-Ba— (5"
—Ba-Bt-Bt-Bt-Bc-Bt-Be-Ba—Ba-Be-Ba— .
CH,CH,OH, or (1031") Bg.s is a group represented by any one of (105a") to
— Ba-Bt-Bt-Bt-Bo-Bt-Bo-Ba—Ba-Be-Ba-Bg- (1051™:
CH,CH,OH (103m")
—CH,CH,0H, (1052")
where Bg, Ba, Bt and Bc are as defined above;
-Bg-CH,CH,OH, (105b")
provided that at least one of the nucleosides constituting -Bg-Bg-CH,CH,OH, (105¢")
" "
tl}'e compound represented by formula (I1I") has 2"-O, -Bg-Bg-Be-CH,CH,OH, (105"
4"-C-alkylene group;
-Bg-Bg-Be-Bt-CH,CH,OH, (105e")
Bru—Bwra—Br v -Bg-Bg-Be-Bt-Bg-CH,CH,OH, (105£")
where B, is a group represented by any one of (4a") to -Bg-Bg-Be-Bt-Bg-Be-CH,CH,OH (105g")
4i"): |
") -Bg-Bg-Be-Bt-Bg-Be-Bt-CH,CH,OH, (105h")
HO—, (42" -Bg-Bg-Bo-Bt-Bg-Bo-Bt-Bt-CH,CH,OH, or (105i")
HO—Ba—, (4b") -Bg-Bg-Bo-Bt-Bg-Be-Bt-Bt-Bt-CH,CH,OH (105}
HO-Be-Ba—, (4" where Bg, Ba, Bt and Bc are as defined above;
HO-Bt-Be-Ba—, (4d") . : St
provided that at least one of the nucleosides constituting
HO-Bg-Br-Be-Ba—, (4e") the compound represented by formula (V") has 2"-O,
HO-Bg-Bg-Bt-Be-Ba—, (4f") 4"-C-alkylene group;
HO—Ba-Bg-Bg-Bt-Be-Ba—, (4g") Br6—Bur16—Brrie (XVI")
HO-Bt-Ba-Bg-Bg-Bi-Be-Ba—, (“h) where B ¢ is a group represented by any one of (16a")
HO-Be-Bt-Ba-Bg-Bg-Bt-Be-Ba—, or (4i") to (]6j");
HO-Bg-Be-Bt-Ba-Bg-Bg-Bt-Be-Ba— 4" HO— (162"
Bysw, 1s a group represented by formula (4"): HO-Bg-, (16b")
-Bg-Bg-Be-Bt-Bg-Be-Bt-Bt-Bt- (4" HO-Bt-Bg-, (16"
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HO-Bg-Bt-Bg-, (16d") provided that at least one of the nucleosides constituting
HO-Bg-Bg-Bt-Bg- 16e" the compound represented by formula (XVII") has
g-Bg-Bt-Bg-, (16e") p P y

HO—Ba-Bg-Be-Bi-B-, (167 2"-0, 4"-C-alkylene group;

HO—Ba—Ba-Bg-Bg-Bt-Bg-, (16g™) B118—By15—Bpuis XVIr)

HO-Bg-Ba—Ba-Bg-Bg-Bt-Bg-, (16h™ where B, is a group represented by any one of (18a"

18 group rep Yy any

HO-Bt-Bg-Ba—Ba-Bg-Bg-Bt-Bg-, or (161" to (18j"):

HO-Be-Bt-Bg-Ba—Ba-Bg-Bg-Bt-Bg- (165" HO—, (18a")
By s 18 @ group represented by formula (16") HO-Bg-, (18b")

-Bt-Bt-Bc-Bt-Bt-Bg-Bt-Ba-Be- (16" HO-Bt-Bg-, (18c")
By 18 a group represented by any one of (116a") to HO-Be-Bt-Be-, (18d")

(1 16j "): HO-Be-Be-Bt-Bg-, (18¢")

— CH,CH,OH (116a") HO—Ba-Bc-Be-Bt-Bg-, (181"

-Bt-CH,CH,OH, (116b") HO-Bg-Ba-Bc-Be-Bt-Bg-, (18g"

-Bt-Bt-CH,CHLOH, (116" HO—Ba-Bg-Ba-Bc-Be-Bt-Bg-, (18h™)

-Bt-Bt-Be-CH,CILOH (1164") HO—Ba—Ba-Bg-Ba-Be-Be-Bt-Bg-, or (18i")

-Bt-Bt-Be-Ba—CH,CH,OH (116¢") HO-Bt-Ba—DBa-Bg-Ba-Bc-Be-Bt-Bg- (18"

-Bt-Bt-Be-Ba-Bt-CH,CH,OH, (1161") By s is @ group represented by formula (18")

-Bt-Bt-Be-Ba-Bt-Be-CH,CH,OH, (116g") -Be-Bt-Be-Ba-Bg-Be-Bt-Bt-Be- (18"

-Bt-Bt-Be-Ba-Bt-Be-Be-CH,CH,0H, (116h") Bpois i.s a group represented by any one of (118a") to

-Bt-Bt-Be-Ba-Bt-Be-Be-Be-CH,CH,OH, or (1161 (A185"):

-Bt-Bt-Be-Ba-Bt-Be-Be-Be-Ba—CH,CH,OH (116§™) —CH,CH,0H, (118a™)
where Bg, Ba, Bt and Bc are as defined above; -Bt-CH,CH,O0H, (118b")
provided that at least one of the nucleosides constituting -Bt-Bt-CH,CH,OH, (118¢")

the compound represented by formula (XVI") has -Bt-Bt-Be-CH,CH,OH, (118d")
2"-0, 4"-C-alkylene group; -Bt-Bt-Be-Be-CH,CH,OH, (118e")

Bpoy—Bapy7—Bers (XVIT) -Bt-Bt-Be-Be-Bt-CH,CH,OH, (118"
where B, is a group represented by any one of (17a") -Bt-Bt-Be-Be-Bt-Bt-CH,CH,OH, (118g")

to (173"): -Bt-Bt-Be-Be-Bt-Bt-Ba—CH,CH,OH, (118h")

HO— (17a") -Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-CH,CH,OH, or (118i")

HO-Bt- (176" -Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-CH,CH,OH (118"

HO-Bt-Bt-, (17¢" where Bg, Ba, Bt and Bc are as defined above;

HO-Bg-Bt-Bt-, (17d") provided that at least one of the nucleosides constituting

HO-Bg-Bg-Bt-Bt-, (17¢") the compound represented by formula (XVIII") has

HO-Be-Bg-Bg-Bt-B-, a7ey 2"-0, 4"-C-alkylene group;

HO-Be-Be-Bg-Bg-Bt-Bt-, (17g" Brio—Bm 10—Bg"10 (XIX")

HO-Bt-Be-Be-Bg-Bg-Bt-Bt-, (17h") where B4 is a group represented by any one of (19a")

HO-Be-Bt-Be-Be-Bg-Bg-Bt-Bt-, or a7 to (195"):

HO-Be-Be-Bt-Be-Be-Bg-Bg-Bt-Bt- 7™ HO—, (19"
Byri17 18 a group represented by formula (17"): HO-Be-, (19b")

-Be-Bt-Bg-Ba—Ba-Bg-Bg-Bt-Be- 17" HO-Bg-Be-, (19¢")
Bg.,7 1s a group represented by any one of (117a") to HO—Ba-Bg-Be-, (19d")

m: -Bt-Ba-Bg-Be-, e

(117j"): HO-Bt-Ba-Bg-B (19"

CH,cH0H (1172 HO-Bt-Bt-Ba-Bg-Be-, (1987

-Bt-CILCH,OH (176" HO-Be-Bt-Bt-Ba-Bg-Be-, (19¢"

“BE-Bt-CH,CILOH (117e" HO-Be-Be-Bt-Bt-Ba-Bg-Be-, (190"

-Bt-Bt-Be-CH,CH,OH 117d") HO-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-, or (19i")

Bi-Bt-Be-Bt-CH,CH,OH (117" HO-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be- (195"

-Bt-Bt-Be-Bi-Bi-CH,CIL O, a17ey Buro 15 @ group represented by formula (19"):

-Bt-Bt-Be-Bt-Bt-Bg-CH,CH,OH, (117g") -Bt-Bt-Bc-Bc-Ba-Bg-Be-Be-Ba— 19"

-Bt-Bt-Be-Bt-Bt-Bg-Bt-CH,CH,OH, (117h") Bg.s 1s a group represented by any one of (119a") to

-Bt-Bt-Be-Bt-Bt-Bg-Bt-Ba— CH,CH,OH, or (1171 (1195"):

-Bt-Bt-Be-Bt-Bt-Bg-Bt-Ba-Be-CH,CH,OH (117" —CH,CH,0H, (119a")
where Bg, Ba, Bt and Bc are as defined above; -Bt-CH,CH,OH, (119b™)
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-Bt-Bt-CH,CH,OH,
-Bt-Bt-Bg-CH,CH,OH,
-Bt-Bt-Bg-Bt-CH,CH,OH,
-Bt-Bt-Bg-Bt-Bg-CH,CH,OH,
-Bt-Bt-Bg-Bt-Bg-Bt-CH,CH,OH,
-Bt-Bt-Bg-Bt-Bg-Bt-Bt-CH,CH,OH,
-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-CH,CH,OH, or
-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-Ba—CH,CH,OH

where Bg, Ba, Bt and Bc are as defined above;

(119¢")
(119d")
(119¢")
(11987
(119g")
(119h")
(119i")
(11 95"

provided that at least one of the nucleosides constituting
the compound represented by formula (XIX") has

2"-0, 4"-C-alkylene group;

BT"207BM"207BB"20

(XX")

where Br.,, is a group represented by any one of (20a")

to (20j"):

HO—,

HO-Be-,

HO-Bt-Be-,

HO-Bt-Bt-Be-,

HO-Be-Bt-Bt-Be-,

HO-Bg-Be-Bt-Bt-Be-,

HO—Ba-Bg-Be-Bt-Bt-Be-,

HO-Bc-Ba-Bg-Be-Bt-Bt-Be-,

HO-Bt-Bc-Ba-Bg-Be-Bt-Bt-Be-, or

HO-Bc-Bt-Be-Ba-Bg-Be-Bt-Bt-Be-
By s 18 @ group represented by formula (20"):

-Bt-Bt-Bc-Be-Bt-Bt-Ba-Bg-Be-

(20a")
(20b")
(20¢")
(20d")
(20e")
(20f")
(20g")
(20h")
(20i")
(205"

(20)

Bgnag 18 a group represented by any one of (120a") to

(120"

— CH,CH,OH,

-Bt-CH,CH,OH,

-Bt-Bt-CH,CIHLOH,

-Bt-Bt-Bo-CH,CHLOH,

-Bt-Bt-Bo-Bo-CH,CH,OH,

-Bt-Bt-Bo-Bo-Ba— CH,CIHLOH,

-Bt-Bt-Bo-Bo-Ba-Bg-CH,CH,OH,

-Bt-Bt-Bo-Bo-Ba-Bg-Be-CH,CH,OH,

-Bt-Bt-Be-Be-Ba-Bg-Be-Be-CH,CH,OH, or

-Bt-Bt-Be-Be-Ba-Bg-Be-Be-Ba—CH,CH,OH
where Bg, Ba, Bt and Bc are as defined above;

(120a")
(1206")
(120¢")
(120d")
(120e")
(12087
(120g")
(120h")
(120"
(1204")

provided that at least one of the nucleosides constituting
the compound represented by formula (XX") has 2"-O,

4"-C-alkylene group;

BT"2 liBM'Q liBB'Q 1

(XXI")

where B1.,, is a group represented by any one of (21a")

to (21e"):
HO—,
HO—Ba—,
HO-Be-Ba—,
HO-Bt-Be-Ba—, or
HO-Be-Bt-Be-Ba—
Byria; 18 @ group represented by formula (21"):

-Bg-Bc-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-

(21a")
(21b")
(21c")
(21d")
(21e")

1™):

Apr. 12,2007
136
By, 1s a group represented by any one of (121a") to
(121e"):
—CH,CH,OH, (121a")
-Bt-CH,CH,OH, (121b")
-Bt-Bt-CH,CH,OH, (121¢")
-Bt-Bt-B¢-CH,CH,OH, or (121d")
-Bt-Bt-Be-Be-CH,CH,OH (121e")
where Bg, Ba, Bt and Bc are as defined above;

provided that at least one of the nucleosides constituting
the compound represented by formula (XXI") has

2"-0, 4"-C-alkylene group;

BT"FBM"FBB"G

V1)

where B1.¢ is a group represented by any one of (6a") to

(©j"):

HO—,

HO—Ba—,

HO—Ba—Ba—,

HO—Ba—Ba—Ba—,
HO-Bc-Ba—Ba—Ba—,
HO-Bc-Be-Ba—Ba—Ba—,
HO-Bt-Be-Be-Ba—Ba—Ba—,
HO-Bt-Bt-Be-Be-Ba—Ba—Ba—,
HO-Bc-Bt-Bt-Be-Be-Ba—Ba—Ba—, or
HO-Bt-Be-Bt-Bt-Be-Be-Ba—Ba—Ba—

(6a")
(6b")
(6¢")
(6d")
(6e")
(61
(6g")
(6h")
(6i")
6"

Byss 18 a group represented by formula (6"):

-Bg-Bc-Ba-Bg-Be-Be-Bt-Be-Bt-

(6")

By is a group represented by any one of (106a") to

(106j"):

—CH,CH,0H,

-Be-CH,CH,OH,

-Be-Bg-CH,CH,OH,
-Be-Bg-Be-CH,CH,OH,
-Be-Bg-Be-Bt-CH,CH,O0H,
-Be-Bg-Be-Bt-Be-CH,CH,OH,
-Be-Bg-Be-Bt-Be-Ba—CH,CH,0H,
-Be-Bg-Be-Bt-Be-Ba-Be-CH,CH,OH,
-Be-Bg-Be-Bt-Be-Ba-Be-Bt-CH,CH,OH, or
-Be-Bg-Be-Bt-Be-Ba-Be-Bt-Be-CH,CH,OH,

(106a")
(106b")
(106¢")
(106d")
(106¢")
(106£")
(106g")
(106h")
(1061
(106j")

where Bg, Ba, Bt and Bc are as defined above;

provided that at least one of the nucleosides constituting
the compound represented by formula (VI") has 2"-O,

4"-C-alkylene group;

BT"fBM"fBB'V

(VII)

where B., is a group represented by any one of (7a") to

"
HO—,
HO-Bt-,
HO-Bt-Bt-,
HO-Bg-Bt-Bt-,
HO—Ba-Bg-Bt-Bt-,
HO-Bg-Ba-Bg-Bt-Bt-,
HO-Bt-Bg-Ba-Bg-Bt-Bt-,
HO—Ba-Bt-Bg-Ba-Bg-Bt-Bt-,
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HO-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, or 71" -Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-Bt-Bt-CH,CH,OH,
2 2
108m”
HO-Bc-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt- am o (108m)
. " -Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-Bt-Bt-Bg-
B, 18 a group represented by formula (7"): CH,CH,OH (108n")
-Bt-Bc-Bt-Bt-Be-Be-Ba—Ba—Ba— (7" where Bg, Ba, Bt and Bc are as defined above;
Bp.; is a group represented by any one of (107a") to provided that at least one of the nucleosides constituting
imy.
(107j"): the compound represented by formula (VIII") has 2"-O,
— CILCH,OH, (1072") 4"-C-alkylene group;
-Bg-CH,CH,OH, (107b") Br—By—Bg O
-Bg-Be-CH,CH,OH, (107¢") where By is a group represented by any one of (la) to
-Bg-Be-Ba— CH,CH,OH, (107d") (1k):
-Bg-Bc-Ba-Bg-CH,CH,OH, (107e") HO—, (1a)
-Bg-Be-Ba-Bg-Be-CH,CH,OH, (107" HO-Bt-, (1b)
-Bg-Be-Ba-Bg-Be-Be-CH,CH,OH, (107g" HO-Be-Bt-, (1c)
-Bg-Bc-Ba-Bg-Be-Be-Bt-CH,CH,OH, (107" HO-Bg-Be-Bt-, (1d)
-Bg-Bce-Ba-Bg-Be-Be-Bt-Be-CH,CH,OH, or (1071") HO—Ba-Bg-Be-Bt-, (1e)
-Bg-Bc-Ba-Bg-Be-Be-Bt-Be-Bt-CH,CH,OH (107" HO-Bg-Ba-Bg-Be-Bt-, (16
where Bg, Ba, Bt and Bc are as defined above; HO-Bt-Bg-Ba-Bg-Be-Bt-, (1g)
provided that at least one of the nucleosides constituting HO-Be-Bi-Bg-Ba-Bg-Be-Bt-, (1
the compound represented by formula (VII") has 2"-O, HO-Be-Be-Bt-Bg-Ba-Bg-Be-Bt-, or (1)
4"-C-alkylene group; HO-Bg-Be-Be-Bt-Bg-Ba-Bg-Be-Bt-; (1K)
Brs—Byrs—Brrs (VI B, is a group represented by formula (2):
where B.g is a group represented by any one of (8a") to -Bg-Ba-Bt-Bc-Bt-Bg-Be-Bt-Bg-Bg-Be-Ba-Bt-Be-Bt- @
"y,
(8n"): where Bg, Ba, Bt and Bc are as defined above;
2
HO—, 82" .
(8a) By is a group represented by any one of (2a) to (2h):
HO-Be-, (8b")
—CH,CH,0H, (2a)
HO-Bt-Bc-, (8¢")
-Bt-CH,CH,OH, (2b)
HO—Ba-Bt-Be-, (8d")
-Bt-Bg-CH,CH,OH, (2¢)
HO-Be-Ba-Bt-Be-, (8e")
-Bt-Bg-Bc-CH,CH,OH 2d
HO-Bt-Bc-Ba-Bt-Be-, 8 EREEREE @d)
-Bt-Bg-Bc-Ba—CH,CH,OH, (2¢)
HO-Bt-Bt-Bc-Ba-Bt-Be-, (8g")
-Bt-Bg-Bc-Ba-Bg-CH,CH,OH, 26
HO-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (8h")
. -Bt-Bg-Bce-Ba-Bg-Bt-CH,CH,OH, or (2g)
HO-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (8i")
, -Bt-Bg-Bc-Ba-Bg-Bt-Bt-CH,CH,0H (2h)
HO-Bt-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Be-, (8i")
HO-Bt-Bt-Bg-Bt-Bt-Bt-Bo-Ba-Bt-Be-, (8K where Bg, Ba, Bt and Bc are as defined above;
HO—Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be-, (81" provided that at least one of the nucleosides constituting
1
HO-Be-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Bo-Ba- Bt-Be-, or (8m") the compound represented by formula (I) has a 2'-O,
4'-C-alkylene group;
HO-Be-Be-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be- (8n")
Byss 1s a group represented by formula (8"): Bri—Bwi—Be @
where B, is a group represented by any one of (1a') to
— Ba-Bg-Bo-Bt-Be- @ RICR group rep y any (1a)
By 1s a group represented by any one of (108a") to o (1)
(108n") ’
HO-Bg-, (1)
—CH,CH,0H, (108a")
HO-Be-Bg-, (1)
-Bt-CH,CH,OH, (108b")
HO-Bt-Bc-Bg-, (1d)
-Bt-Bt-CH,CH,OH, (108¢")
HO-Bt-Bt-Bc-Bg-, (le)
-Bt-Bt-Bt-CH,CH,OH, (108d")
HO-Be-Bt-Bt-Be-Bg:, (1)
-Bt-Bt-Bt-Bt-CH,CH,OH, (108e")
HO-Bt-Be-Bt-Bt-Be-Bg-, (1g)
-Bt-Bt-Bt-Bt-Ba—CH,CH,OH, (108£")
HO-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1)
-Bt-Bt-Bt-Bt-Ba-Bc-CH,CH,OH, (108¢") ,
HO—Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (13"
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-CH,CH,OH 108h”
abe 2, (108h7) HO-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1K)
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Bc-CH,CH,OH, (108i") HO-Bt-Bg-Ba-Bg-Bt-Bo-Bt-Bt-Bo-Be-, an
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-CH,CH,OH, (108j") HO-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (1m")
-Bt-Bt-Bt-Bt-Ba-Be-Bt-Be-Be-Be-CH,CH,OH, (108Kk") HO-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, or (1n")
-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Be-Be-Be-Bt-CH,CH,OH, (1081") HO—Ba-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Bg-, (10"
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Byr 1s a group represented by formula (1'):

—Ba—Ba—Ba-Be-Bt-Bg-Ba—

1)

By, 1s a group represented by any one of (12a") to (121"):

—CH,CH,0H,

-Bg-CH,CH,O0H,

-Bg-Be-CH,CH,0H,

-Bg-Be-Ba—CH,CH,O0H,
-Bg-Be-Ba—Ba—CH,CH,O0H,
-Bg-Be-Ba—Ba—Ba—CH,CH,0H,
-Bg-Be-Ba—Ba—Ba-Bt-CH,CH,OH,
-Bg-Bc-Ba—Ba—Ba-Bt-Bt-CH,CH,OH,
-Bg-Bc-Ba—Ba—Ba-Bt-Bt-Bt-CH,CH,0H,
-Bg-Be-Ba—Ba—Ba-Bt-Bt-Bt-Bg-CH,CH,OH,

-Bg-Be-Ba—Ba—Ba-Bt-Bt-Bt-Bg-Be-CH,CH,OH,
or

-Bg-Bc-Ba—Ba—Ba-Bt-Bt-Bt-Bg-Be-Bt-
CH,CH,OH,

where Bg, Ba, Bt and Bc are as defined above;

(12a%)
(12b)
(122"
(12d)
(12¢")
(12f)
(12g)
(12h)
(12i)
(127

(12k)

(121

provided that at least one of the nucleosides constituting
the compound represented by formula (I') has a 2'-O,

4'-C-alkylene group;

BT'27BM'27BB'2

an

where B, is a group represented by any one of (2a') to

@

HO—,

HO-Bg-,

HO—Ba-Bg-,

HO—Ba—Ba-Bg-,
HO—Ba—Ba—Ba-Bg-,
HO-Bce-Ba—Ba—DBa-Bg-,
HO-Bg-Bc-Ba—Ba—DBa-Bg-,
HO-Bt-Bg-Be-Ba—Ba—Ba-Bg-, or
HO-Bg-Bt-Bg-Bc-Ba—Ba—Ba-Bg-

Byro 1s a group represented by formula (21'):

-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-

(22)
(2v)
(2¢)
2d)
(2¢)
(2f)
(g)
(2h)
@

@)

Bg., is a group represented by any one of (22a") to (22i"):

—CH,CH,0H,

—Ba—CH,CH,O0H,

—Ba—Ba—CH,CH,O0H,
—Ba—Ba—Ba—CH,CH,0H,
—Ba—Ba—Ba—Ba—CH,CH,0H,
—Ba—Ba—Ba—Ba-Be-CH,CH,0H,
—Ba—Ba—Ba—Ba-Bce-Bt-CH,CH,OH,
—Ba—Ba—Ba—Ba-Be-Bt-Bg-CH,CH,OH, or
—Ba—Ba—Ba—Ba-Be-Bt-Bg-Ba—CH,CH,OH

where Bg, Ba, Bt and Bc are as defined above;

(22a")
(22b")
(220"
(22d)
(22¢")
(22f)
(22g)
(221)
(22i)

provided that at least one of the nucleosides constituting
the compound represented by formula (II') has a 2'-O,

4'-C-alkylene group.

70. The compound according to claims 69 which is
selected from the group consisting of compounds (i') to

(xiil"), or a pharmacologically acceptable salt thereof:

138

Apr. 12,2007

(i) a compound represented by formula (i'):

HO-—Ba-Bg-Bt-Bt-Bg-Ba-Bg-Bt-Bc-Bt-Bt-Be-Bg-
Ba—Ba—Ba-Be-Bt-Bg-Ba-Bg-Be-Ba—CH,CH,OH i

(ii") a compound represented by formula (ii'):

HO—Ba—Ba—Ba-Bc-Bt-Bg-Ba-Bg-Bc-Ba—Ba—
Ba-Bt-Bt-Bt-Bg-Be-Bt-CH,CH,OH (ii")

(iii") a compound represented by formula (iii'):

HO-Bt-Bt-Bg-Ba-Bg-Bt-Be-Bt-Bt-Be-Ba—Ba—Ba—
Ba-Be-Bt-Bg-Ba—CH,CH,0OH (iii")

(iv') a compound represented by formula (iv'):

HO-Bg-Bt-Bg-Bc-Ba—Ba—Ba-Bg-Bt-Bt-Bg-Ba-Bg-
Bt-Be-Bt-Bt-Be-CH,CH,OH (iv")

(v") a compound represented by formula (v'):

HO-Bg-Bc-Be-Bg-Be-Bt-Bg-Be-Be-Be-Ba—Ba-Bt-
Bg-Be-CH,CH,0OH \S)]

(vi") a compound represented by formula (vi'):

HO-Bc-Bg-Be-Bt-Bg-Be-Be-Be-Ba—Ba-Bt-Bg-Be-
Be-Ba-Bt-Be-Be-CH,CH,OH (vi")

(vii") a compound represented by formula (vii'):

HO-Bc-Ba-Bg-Bt-Bt-Bt-Bg-Bc-Be-Bg-Be-Bt-Bg-Be-
Be-Be-Ba—Ba—CH,CH,OH (vii")

(viil") a compound represented by formula (viii'):

HO-Bt-Bg-Bt-Bt-Be-Bt-Bg-Ba-Be-Ba—Ba-Be-Ba-
Bg-Bt-Bt-Bt-Bg-CH,CH,O0H (viii")

(ix") a compound represented by formula (ix'):

HO-Bg-Be-Bt-Bt-Bt-Bt-Be-Bt-Bt-Bt-Bt-Ba-Bg-Bt-
Bt-Bg-Be-Bt-Bg-Be-CH,CH,OH (ix")

(x) a compound represented by formula (x'):

HO-Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Be-Bt-Bg-Be-
Bt-Be-Bt-Bt-Bt-Bt-Be-Be -CH,CH,OH x")

(xi") a compound represented by formula (xi'):

HO-Bt-Bt-Bt-Bt-Bc-Be-Ba-Bg-Bg-Bt-Bt-Be-Ba—Ba-
Bg-Bt-Bg-Bg-CH,CH,OH (xi")

(xii") a compound represented by formula (xii'):

HO-Bc-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-Be-Be-Ba—DBa-
Be-Be-CH,CH,OH (xii")

(xiil") a compound represented by formula (xiii'):

HO-Bg-Bt-Bt-Ba-Bt-Bc-Bt-Bg-Be-Bt-Bt-Be-Be-Bt-
Bc-Be-Ba—Ba-Be-Be-CH,CH,OH (xiii")

where Bg is a group represented by formula (G1) or (G2);
Ba is a group represented by formula (Al) or (A2); Bc
is a group represented by formula (C1) or (C2); and Bt
is a group represented by formula (U1) or (T2):

(G

N NH,
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139
-continued
Ul
(G2) o U1
| NH
N/ko
(@]
)|( Y
(T2)
(A1) 0
H;C
| NH
N/ko
(A2)

where X is individually and independently a group rep-
resented by formula (X1) or (X2):

X1

O=I:’—OH
I
| X2)
0
(€D |
S=I|’—OH
I

Y is individually and independently a hydrogen atom, a
hydroxyl group or an alkoxy group with 1-6 carbon
atoms; and Z is individually and independently a single
bond or an alkylene group with 1-5 carbon atoms.

71. The compound according to claim 69 which is rep-

) resented by any one of compounds (I'l) to (I20), or a
pharmacologically acceptable salt thereof:
HO—Ba**-Bg**-Bt**-Bt**-Bg**-Ba*-Bg*-Bt*-

Be*-Bt*-Bt*-Be*-Bg*-Ba*—Ba*—Ba*-Be*-Bt*-
Bg**-Ba**-Bg**-Be**-Ba**—CH,CH,OH I

HO—Ba**-Bg**—Bt**—Bt**—Bg**-Ba**-Bg**—Bt**—
Be*-Bt*-Bt*-Be*-Bg*-Ba*—Ba*—Ba**-Be**-Bt**-
Bg**-Ba**-Bg**-Be**-Ba**—CH,CH,OH 12)

HO—Ba**—Ba** Ba**-Bc**-Bt**-Bg*-Ba*-Bg*-
Be*-Ba*—Ba*—Ba*-Bt*-Bt**-Bt**-Bg**-Bc**-
Bt**-CH,CH,OH 13)

HO-Bt**-Bt**-Bg**-Ba**-Bg**-Bt*-Bc*-Bt*-Bt*-
Be*-Ba*—Ba*—Ba*—Ba**-Be**-Bt**-Bg**-
Ba**—CH,CH,OH 14)
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HO-Bg**-Bt**-Bg**-Bc**-Ba**—Ba*—Ba*-Bg*-
Bt*-Bt*-Bg*-Ba*-Bg*-Bt**-Be**-Br#*-Brt*-Be**- tinued
CH,CH,OH s) -continue:
(A1
HO-Bt**-Bt**-Bg*-Ba*-Bg*-Bt**-Bc** Br**+-Bre+- NH,
Be**-Ba*—Ba*—Ba*—Ba*-Be**-Bt**-Bg*-Ba*—
CH,CH,OH (I'6) N N
N
HO-Bg*-Bt**-Bg*-Bc**-Ba*—Ba*—Ba*-Bg*- 7 |
Bt**-Br**-Bg*-Ba*-Bg*-Bt**-Be*-Bre+-Bi*- P
Be**-CH,CH,OH (7 N N
HO-Bg**-Be**-Be**-Bg**-Be* *-Bt*-Bg*-Be*-Be*- o]
Be*-Ba**—Ba**-Bt**-Bg**-Bc**-CH,CH,0H (I'8)
HO-Bce**-Bg*-Be**-Bt**-Bg*-Bc*-Be* *-Be**- X OR!
Ba*—Ba*-Bt**-Bg*-Bc**-Be**-Ba*-Bt*-Be**-
Be**-CH,CH,OH (19)
HO-Bc**-Ba*-Bg*-Bt**-Bt**-Bt*-Bg*-Be**-Be**- (€19
Bg*—BC**—Bt**—Bg*—BC**—BC**—BC**—B&*—B&*— NHZ
CH,CH,OH (I'10)
HO-Bt**-Bg*-B**-Br**-Bc**-Bt**-Bg*-Ba*-Bc**- N
Ba*—Ba*-Bc**-Ba*-Bg*-Bt**-Bt**-Bt**-Bg*- |
CH,CH,OH (i)
N 6]
HO-Be**-Bg*-Be**-Bt**-Bg*-Be*-Be* *-Be* *-
Ba*—Ba*-Bt**-Bg*-Bc**-Be**-Ba*-Bt*-Be**- O
Be**-CH,CH,OH (I'12)
HO-Bg**-Bc**-Br#*-B**- B+ Bt*-Bc*-Bt*-B*- X  Or!
Bt*-Ba*-Bg*-Bt*-Bt*-Bg**-Bc**-Bt**-Bg**-Bc**-
CH,CH,OH (I'13)
HO-Bc*-Bt*-Bt*-Bt*-Br*-Ba**-Bg**- Byt *-Bre*-
Bg**—BC**—Bt**—Bg**—BC**—Bt**—BC**—Bt**—Bt*— 1o
Bt*-Bt*-Be*-Be*-CH,CH,0H (T'14) o 19
HO-Be**-Bt#*-Bg**-Bc**-B**- Br*-Bc*-Be* - Br*-
Be*-Be**-Ba**—Ba**-Be**-Be**-CH,CH,OH (I'15)
NH
HO-Bg**-Bt**-Bt**-Ba**-Br**-Bc*-Bt*-Bg*-Be*- |
Bt*-Bt*-Bc*-Be*-Bt*-Be*-Be**-Ba**—Ba**-Be**-
Be**-CH,CH,OH (I'16) N o
HO-Bo**-B#*-Bp#*- Bt +-Br**-Ba*-Bg*-Bt*-Bt*- 0
Bg*-Be*-Bt*-Bg*-Be*-Bt*-Be*-Bt*-Bt* *-Bt**-
Bt**-Bc**-Bc**-CH,CH,OH 17
HO-Bt**-B**_Br**Bt**_Bc**-Bc*-Ba*-Bg*-Bg*- X OR!
Bt*-Bt*-Bc*-Ba*—Ba**-Bg**-Bt**-Bg**-Bg**-
CH,CH,OH (I'18)
HO-Bc**-Bt*-Bg*-Bc**-Bt*-Bt*-Be* *-Be**-Bt*-
Be**-Be**-Ba*—Ba*-Be**-Be**-CH,CH,OH (I'19) (G2)
(€]
HO-Be**-Bt**-Bg*-Bc**-Bt**-Bc*-Be* *-Bt*-Be*-
Be**-Ba*—Ba*-Be**-Be**-CH,CH,OH (120
. NH
where Bg* is a group represented by formula (G1%); Ba* |
is a group represented by formula (A1?%); Be* is a group )\
represented by formula (C1%); Bt* is a group repre- N NH,
sented by formula (U1%); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Be** is a group represented by formula
(C2); and Bt** is a group represented by formula (T2):
(A2)
(G1%) NH,
(€]
IS
N N
/ NH
| 7
=
N N NH,
(6]
X OR!
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-continued -continued
(Cz) (I’Z—a)
NH,
-Bg*4-Ba*4-Bg*4-Bt**HpcH-
H;C -Bc*4-Bt *#4-Ba* 4-Ba* 4~
\ N
| /J§§ (I'3-2)
[@]
Ho-Ba¥#-Ba*¥-a* -Bc+ e+ 4B t-Bad-Bad-bed-bai-
[Bad-BaR-EEA-BE*1-BE1{Ba* - EcFA-BEFA-CH,CH,0H
(['4-a)
HBc ] -BEFR-Ba*q -Ba* - CH,CH,0H
T2) 1'5-a
o '5-a)
HC NI -BZA-BgA-BE*A-Be* A-BEFA-BEFA -BCF - CH,CH,HO
| (I'6-a)
o HO-BT*A-BE*4-Bgq-Ba#-BqA-Bt* A-Bc*H-BE*4-Bt*9-
Bc*4-Ba®-Eaq-Ba’-Ea’-Bc*A-BE*9-Bg-Ba’-CH,CH,0H
(I'6-b)
HO-BE*4-[Bt*{-Bg*-Ba*-Bg* EE*A-Bc*}- B+ 4-pr+q{-
[Bc*q-Ba*-Ba*-Ba*-Ba*-Bc*{-Bt*4{-Bg*-Ba*-CH,CH,0H

where X is individually and independently a group rep-
resented by formula (X1) or (X2); R* is individually
and independently an alkyl group with 1-6 carbon
atoms; and Z is individually and independently a single
bond or an alkylene group with 1-5 carbon atoms:

X1

O==%——OH
I
| X2)
|
S==T——OH
I

72. The compound according to claim 71 which is rep-
resented by any one of formulae (I'l-a) to (I'20-b), or a
pharmacologically acceptable salt thereof:

(I'l-2)

I'6-c)
HO-Bt **_Bt**_Bg*_Ba *_Bg*_Bt ** _Bo**-_Bt**_Bt* %
Be**-Ba*-Ba*-Ba*-Ba*-Bc**-Bt** Bg*-Ba*-CH,CH,0H
(I'7-a)
HO-BqR-Bt*4-Bqd-Bc*4-Ba¥-Fad -Bad-Bai -BEA-EEA-
Bg1-Ea%-BaA-BEF] -Bc* - BE*4-BE=-Bo*4-CH,CH,0H
(I'7-b)
HO-Bg*-BE¥d-Bg*-Bc¥d-Ra*-Ra*-Ras-Rg+-BEFA-BE+d-
Bg*-Ba*-Bg*-BE*#-Bc*H-BEF *HBE*4{Bc* 1-CH,CH,0H
I'7-¢)
HO—Bg*—Bt **—B_gi—Bc**—Ba *-Ba*-Ba *_Bg*_Bt **k Bt *—
Bg*-Ba*-Bg*-Bt**-Bc**_Bt** Bt** Bc** CH,CH,0H
(I'8-2)

(I'9-a)

1#0-Bc¥#-Bgq-Bc*A-BE¥4-5qH-Bc e *q-Fc*+-Fa’-Bad-
Bc*A-F Ba*-Btd-Bc* {-Bc*4-cH,cH,0H

(I'10-a)

(I'l1-a)
HO-BE*#-BgA-BE*A-BE*4-Bc* 4-Bt*4-B9q-Ead-Bc*1-Ba*}
E=R-Bc*Bad-Ed- BE"3- BBt *1-Eqd-CH,CH,0H

(I'12-a)

HO-Bc**-Bg*-Bc**-Bt**-Bg*-Bc*-Bce**-Bo**-Ba*-Ba*-
Bt**-Bg*-Bo**-Bo**-Ba*-Bt*-Bo**—Bo**-CH,CH,O0H

(I'13-2)

CH,CH,0H
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(iii") a compound represented by formula (iii"):
-continued , HO-Bt-Bg-Ba-Bg-Ba— Ba— Ba-Be-Bt-Bg-Bt-Bt-Be-
(I'14-2) Ba-Bg-Be-Bt-Bt-CH,CH,OH (i)
HO-Bc*-Ftq (iv") a compound represented by formula (iv"):
[Bc*4 -Bg
Be*q-BL¥H HO-Bc-Ba-Bg-Bg-Ba—DBa-Bt-Bt-Bt-Bg-Bt-Bg-Bt-
B IBEI'CHZCHZOH Be-Bt-Bt-Bt-Be-CH,CH,0H (iv")
! -
(I'15-2) (v") a compound represented by formula (v"):
HO-Bc*4-BE+ 4 -EE-BE-Bcd Bcd Bt -Bed- HO-Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg-Bc-Ba-Bt-Bg-Bt-Bt-
[Bc*3-Ba*4-Ba*4-Bc*4-Bc*4-CH,CH,0H Be-Be-Be-Ba—CH,CH,OH )
(I'16-a) (vi™) a compound represented by formula (vi"):
-BcA-BEA-Baq-BcA-Bt - HO—Ba-Bg-Bc-Ba-Bt-Bg-Bt-Bt-Be-Be-Be-Ba—Ba-

Bt-Bt-Be-Bt-Be-CH,CH,OH (vi")
(vii") a compound represented by formula (vii"):

HO-Bg-Bc-Be-Bg-Be-Be-Ba-Bt-Bt-Bt-Be-Bt-Be-
Ba—Ba-Bc-Ba-Bg-CH,CH,0H (vii")

(viii") a compound represented by formula (viii"):

(T'18-a) HO-Bc-Ba-Bt-Ba—Ba-Bt-Bg-Ba—Ba—Ba—Ba-Be-

Bg-Be-Be-Bg-Be-Be-CH,CH,OH (viii")
HO-Bt*q-BE*4-BE*#-Bt*H-Bc*}-Bcy-Ba @ -Ba1-Btq- (ix") a compound represented by formula (ix"):
EEA-Er-Bat-Bard-Bgm- ey BT BTy -CH,CH 08 HO-Bt-Bt-Be-Be-Be-Ba— Ba-Bt-Bt-Be-Bt-Bo-Ba-
1'18-b) Bg-Bg-Ba—Ba-Bt-CH,CH,0H (ix"
HO-BC* *—Bt **—Bg**-Bo**-Bt**-Bt*-Bo*-Bo*-Bt*- (x") a compound represented by formula (x"):

o L. ok L. ok **
Box-Baxt-Barx-Barx-Boxs-Rors-CH,CHO0H HO-Bc-Be-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt- Bt-Bt-Ba-B-

(I'19-a) Be-Ba-Bt-Bg-CH,CH,OH (x")
(xi") a compound represented by formula (xi"):
Ho-B=H P P Y '
Bc*A-Ba*HB [Bc*4-CH,CH,0H HO-Be-Bt-Be-Ba-Bg-Ba-Bt-Be-Bt-Bt-Be-Bt-Ba—
(I19-b) Ba-Be-Bt-Bt-Be-CH,CH,OH (xi")

O Ba* % B % % Bt * Bt BL*Bot - Batt Btk Bots (xii") a compound represented by formula (xii"):

Be**-Ba*-Be¥*-Be**—~CH)CH)OH HO—Ba-Be-Be-Bg-Be-Be-Bt-Bt-Be-Be-Ba-Be-Bt-
('20-8) Be-Ba-Bg-Ba-Bg-CH,CH,OH (xii")
(xiii") a compound represented by formula (xiii"):
HO BEF4-Bad-Be¥t -BEr Bt -Bcd-Beq-peA-Bed-
-BaA-Bc*]-Bc*q-CH,CH,0H HO-Bt-Be-Bt-Bt-Bg-Ba—Ba-Bg-Bt-Ba—Ba—Ba-

1'20-0) Be-Bg-Bg-Bt-Bt-Bt-CH,CH,OH (xiii")
(xiv") a compound represented by formula (xiv"):
HO_BC**_Bt**_Bgi_BC**_Bt**_m_m_ag**_m_
Be*-Bo**-Ba*-Ba*-Bo* *-Bc**-CH,)CH,0H HO-Bg-Bg-Be-Bt-Bg-Be-Bt-Bt-Bt-Bg-Be-Be-Be-Bt-
Be-Ba-Bg-Be-CH,CH,OH (xiv")
(xv'") a compound represented by formula (xv"):
. HO-—Ba-Bg-Bt-Bc-Be-Ba-Bg-Bg-Ba-Bg-Be-Bt-Ba-
where Bg* is a group represented by formula (G1*), Ba* Bg-Bg-Bt-Be-Ba—CH,CH,OH xv")
is a group represented by formula (Al.a); Be* is a group (xvi") a compound represented by formula (xvi"):
represented by formula (C1%); Bt* is a group repre-
sented by formula (U1%); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Be** is a group represented by formula

HO-Bg-Bc-Bt-Be-Be-Ba—Ba-Bt-Ba-Bg-Bt-Bg-Bg-
Bt-Be-Ba-Bg-Bt-CH,CH,0OH (xvi'")

(xvii") a compound represented by formula (xvii"):

(C2); Bt** is a group represented by formula (12); and HO-Bg-Bc-Bt-Ba-Bg-Bg-Bt-Be-Ba-Bg-Bg-Be-Bt-Bg- )
in individual formulas, at least one of Bg*, Ba*, Bc¥, Be-Bt-Bt-Bt-CH,CH,OH (xvii")
Bt*, Bg** Ba** Bc** and Bt** has a group repre- (xviii") a compound represented by formula (xviii"):
sented by formula (X2) as X and all of HO-Bg-Be-Ba-Bg-Be-Be-Bt-Be-Bt-Be-Bg-Be-Bt-Be-

E=9, B, Ba*r), B and BT Br] Bg* Be**] Beland B have a group Ba-Be-Bt-Be-CH,CH,OH (xviii")
represented by Oﬂ) as X. (xix") a compound represented by formula (xix"):

73. The compound according to claim 69 which is
selected from the group consisting of compounds (i") to
(xlix"), or a pharmacologically acceptable salt thereof:

HO-Bt-Bc-Bt-Bt-Be-Be-Ba—Ba—DBa-Bg-Be-Ba-Bg-
Bce-Be-Bt-Be-Bt-CH,CH,OH (xix")

" d ted by ft 1 "):
(i") a compound represented by formula (i"): (xx") & compound represented by formula (xx")

HO-Bt-Bg-Bc-Ba-Bg-Bt-Ba—DBa-Bt-Be-Bt-Ba-Bt-

HO-Bg-Ba—Ba—Ba—Ba-Bc-Bg-Be-Be-Bg-Be-Be- Bo-Ba-Be-Bt-Bt-CHL CH,OH "
Ba-Bt-Bt-Bt-Be-Bt-CH,CH,0H " ghate 2=t (xx")
.o .o i imy.
(ii") a compound represented by formula (ii"): (xxi") a compound represented by formula (xxi"):
HO-Be-Bt-Bg-Bt-Bt-Ba-Bg-Be-Be-Ba-Be-Bt-Bg-Ba- HO-Bg-Bt-Bt-Bt-Bc-Ba-Bg-Bce-Bt-Bt-Be-Bt-Bg-Bt-
Bt-Bt-Ba— Ba— CH,CH,OH (ii" Ba—Ba-Bg-Bc-CH,CH,OH (xxi")
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(xxii") a compound represented by formula (xxii"):

HO-Bt-Bg-Bt-Ba-Bg-Bg-Ba-Bc-Ba-Bt-Bt-Bg-Bg-Be-
Ba-Bg-Bt-Bt-CH,CH,OH (xxii")

(xxiii") a compound represented by formula (xxiii"):

HO-Bt-Bc-Be-Bt-Bt-Ba-Be-Bg-Bg-Bg-Bt-Ba-Bg-Be-
Ba-Bt-Be-Be-CH,CH,OH (xxiii")

(xxiv") a compound represented by formula (xxiv"):

HO-—Ba-Bg-Bce-Bt-Be-Bt-Bt-Bt-Bt-Ba-Be-Bt-Be-Be-
Be-Bt-Bt-Bg-CH,CH,OH (xxiv")

(xxv'") a compound represented by formula (xxv"):

HO-Bc-Be-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Be-Ba-Bt-Be-Ba-
Bg-Be-Bt-Be-CH,CH,OH (xxv")

(xxvi") a compound represented by formula (xxvi"):

HO-Bc-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-Bt-Be-Bt-Bt-Be-
Be-Ba—Ba—Ba—CH,CH,OH (xxvi")

(xxvii") a compound represented by formula (xxvii"):

D-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Be-Be-Ba-Bg-Ba-Bg-Bt-
Ba—Ba-Bce-Ba-Bg-Bt-CH,CH,OH (xxvii")

(xxviii") a compound represented by formula (xxviii"):

D-Ba-Bg-Bg-Bt-Bt-Bg-Bt-Bg-Bt-Be-Ba-Be-Be-Ba-
Bg-Ba-Bg-Bt-Ba—Ba—CH,CH,OH (xxviii")

(xxix") a compound represented by formula (xxix"):

D-Ba-Bg-Bt-Ba—Ba-Bc-Be-Ba-Be-Ba-Bg-Bg-Bt-Bt-
Bg-Bt-Bg-Bt-Be-Ba—CH,CH,OH (xxix")

(xxx") a compound represented by formula (xxx"):

D-Bt-Bt-Bg-Ba-Bt-Bc-Ba—DBa-Bg-Bce-Ba-Bg-Ba-Bg-
Ba—Ba—Ba-Bg-Be-Be-CH,CH,OH (xxx")

(xxxi") a compound represented by formula (xxxi"):

D-Bc-Ba-Be-Be-Be-Bt-Be-Bt-Bg-Bt-Bg-Ba-Bt-Bt-Bt-
Bt-Ba-Bt-Ba—Ba—CH,CH,0OH (xxxi")

(xxxii") a compound represented by formula (xxxii"):

D-Ba-Bc-Be-Be-Ba-Be-Be-Ba-Bt-Be-Ba-Be-Be-Be-
Bt-Be-Bt-Bg-Bt-Bg-CH,CH,OH (xxxii")

(xxxiii") a compound represented by formula (xxxiii"):

D-Be-Be-Bt-Be-Ba—Ba-Bg-Bg-Bt-Be-Ba-Be-Be-Be-
Ba-Bc-Be-Ba-Bt-Be-CH,CH,OH (xxxiii")

(xxxiv") a compound represented by formula (xxxiv"):

HO-Bt-Ba—DBa-Bc-Ba-Bg-Bt-Be-Bt-Bg-Ba-Bg-Bt-
Ba-Bg-Bg-Ba-Bg-CH,CH,OH (xxxiv")

(xxxv") a compound represented by formula (xxxv"):

HO-Bg-Bg-Bc-Ba-Bt-Bt-Bt-Be-Bt-Ba-Bg-Bt-Bt-Bt-
Bg-Bg-Ba-Bg-CH,CH,0H (xxxv")

(xxxvi") a compound represented by formula (xxxvi"):

HO-—Ba-Bg-Bc-Be-Ba-Bg-Bt-Be-Bg-Bg-Bt-Ba—Ba-
Bg-Bt-Bt-Be-Bt-CH,CH,OH (xxxvi")

(xxxvii") a compound represented by formula (xxxvii"):

HO-—Ba-Bg-Bt-Bt-Bt-Bg-Bg-Ba-Bg-Ba-Bt-Bg-Bg-
Be-Ba-Bg-Bt-Bt-CH,CH,OH (xxxvii")

(xxxviii") a compound represented by formula (xxxviii"):

HO-Bc-Bt-Bg-Ba-Bt-Bt-Be-Bt-Bg-Ba—Ba-Bt-Bt-Be-
Bt-Bt-Bt-Be-CH,CH,OH (xxxviii")

(xxxix") a compound represented by formula (xxxix"):

HO-Bt-Bt-Be-Bt-Bt-Bg- Bt-Ba-Be-Bt-Bt-Be-Ba-Bt-
Be-Be-Be-Ba—CH,CH,OH (xxxix")

(x1") a compound represented by formula (x1"):

HO-Bc-Be-Bt-Be-Be-Bg-Bg-Bt-Bt-Be-Bt-Bg-Ba—
Ba-Bg-Bg-Bt-Bg-CH,CH,OH "
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(x1i") a compound represented by formula (x1i"):

HO-Bc-Ba-Bt-Bt-Bt-Be-Ba-Bt-Bt-Be-Ba—Ba-Be-Bt-
Bg-Bt-Bt-Bg-CH,CH,0OH (xli")

(xlii") a compound represented by formula (xlii"):

HO-Bt-Bt-Bc-Be-Bt-Bt-Ba-Bg-Be-Bt-Bt-Be-Be-Ba-
Bg-Be-Be-Ba—CH,CH,OH (xlii")

(xliii") a compound represented by formula (xliii"):

HO-Bt-Ba—DBa-Bg-Ba-Bc-Be-Bt-Bg-Be-Bt-Be-Ba-
Bg-Be-Bt-Bt-Be-CH,CH,0H (xliii")

(xliv") a compound represented by formula (xliv"):

HO-Bc-Bt-Bt-Bg-Bg-Be-Bt-Be-Bt-Bg-Bg-Be-Be-Bt-
Bg-Bt-Be-Be-CH,CH,OH (xliv")

(xlv") a compound represented by formula (x1v"):

HO-Bc-Bt-Bc-Be-Bt-Bt-Be-Be-Ba-Bt-Bg-Ba-Be-Bt-
Be-Ba—Ba-Bg-CH,CH,OH (xIv")

(xlvi") a compound represented by formula (xlvi"):

HO-Bc-Bt-Bg-Ba—Ba-Bg-Bg-Bt-Bg-Bt-Bt-Be-Bt-
Bt-Bg-Bt-Ba-Bce-CH,CH,0OH (xIvi")

(xlvii") a compound represented by formula (xlvii"):

HO-Bt-Bt-Bc-Be-Ba-Bg-Be-Be-Ba-Bt-Bt-Bg-Bt-Bg-
Bt-Bt-Bg-Ba—CH,CH,0H (xlvii")

(xlviii") a compound represented by formula (xlviii"):

HO-Bc-Bt-Bc-Ba-Bg-Be-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-
Bt-Ba-Bg-Be-CH,CH,OH (xlviii")

(xlix") a compound represented by formula (xlix"):

HO-Bg-Bc-Bt-Bt-Be-Bt-Bt-Be-Be-Bt-Bt-Ba-Bg-Be-
Bt-Bt-Be-Be-CH,CH,OH (xlix")

where Bg is a group represented by formula (G1) or (G2);
Ba is a group represented by formula (Al) or (A2); Bc
is a group represented by formula (C1) or (C2); Btis a
group represented by formula (U1) or (T2); and D is

HO— or Ph- wherein Ph- is a group represented by first
formula:

0
I
0—P—0—
OH
(G
0
NH
A
=
N N NH,
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where X is individually and independently a group rep-
resented by formula (X1) or (X2):

X1

X2)

Y is individually and independently a hydrogen atom, a
hydroxyl group or an alkoxy group with 1-6 carbon
atoms; and Z is individually and independently a single
bond or an alkylene group with 1-5 carbon atoms.

74. The compound according to claim 69 which is

selected from the group consisting of compounds (i"-a) to
(1i"-a), or a pharmacologically acceptable salt thereof:

(i"-a) a compound represented by formula (i"-a):

HO-Bg-Ba—Ba—Ba—DBa-Bc-Bg-Be-Be-Bg-Be-Be-
Ba-B't-B'u-B'u-Be-B't-CH,CH,OH (i"-a)

(ii"-a) a compound represented by formula (ii"-a):
HO-Bc-B't-Bg-B'u-B't-Ba-Bg-Be-Be-Ba-Be-B't-Bg-
Ba-B't-B't-Ba—Ba—CH,CH,0H (ii"-a)
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(iii"-a) a compound represented by formula (iii"-a):

HO-B't-Bg-Ba-Bg-Ba—Ba—Ba-Be-B't-Bg-B't-B'u-
Bc-Ba-Bg-Be-B'u-B't-CH,CH,OH (iii"-a)

(iv"-a) a compound represented by formula (iv"-a):

HO-Bc-Ba-Bg-Bg-Ba—Ba-B't-B't-B'u-Bg-B't-Bg-
B'u-Be-B'u-B'u-B't-Be-CH,CH,OH (iv"-a)

(v"-a) a compound represented by formula (v"-a):

HO-Bg-B't-Ba-B'u-B't-B't-Ba-Bg-Bc-Ba-B't-Bg-B'u-
B't-Be-Be-Be-Ba—CH,CH,OH (v"-a)

(vi"-a) a compound represented by formula (vi"-a):

HO—Ba-Bg-Bce-Ba-B't-Bg-B't-B't-Be-Be-Be-Ba—
Ba-B't-B'u-Be-B't-Be-CH,CH,OH (vi"-a)

(vii"-a) a compound represented by formula (vii"-a):

HO-Bg-Bc-Be-Bg-Be-Be-Ba-B't-B'u-B'u-Be-B'u-Be-
Ba—Ba-Bc-Ba-Bg-CH,CH,0H (vii"-a)

(viii"-a) a compound represented by formula (viii"-a):

HO-Bc-Ba-B't-Ba—Ba-B't-Bg-Ba—Ba—Ba—Ba-Be-
Bg-Be-Be-Bg-Be-Be-CH,CH,OH (viii"-a)

(ix"-a) a compound represented by formula (ix"-a):

HO-B't-B'u-Be-Be-Be-Ba—Ba-B't-B'u-Be-B't-Be-Ba-
Bg-Bg-Ba—Ba-B't-CH,CH,0H (ix"-a)

(x"-a) a compound represented by formula (x"-a):

HO-Bce-Be-Ba-B'u-B't-B'u-Bg-B't-Ba-B'u-B't-B't-Ba-
Bg-Be-Ba-B't-Bg-CH,CH,OH (x"-a)

(xi"-a) a compound represented by formula (xi"-a):

HO-Be-B't-Be-Ba-Bg-Ba-B't-Be-B'-u-B'u-Be-B't-
Ba—Ba-Be-B'u-B'u-Be-CH,CH,OH (xi"-a)

(xii"-a) a compound represented by formula (xii"-a):

HO—Ba-Bce-Be-Bg-Be-Be-B't-B'u-Be-Be-Ba-Be-B't-
Be-Ba-Bg-Ba-Bg-CH,CH,OH (xii"-a)

(xiii"-a) a compound represented by formula (xiii"-a):

HO-B't-Be-B't-B't-Bg-Ba—Ba-Bg-B't-Ba—Ba—Ba-
Bc-Bg-Bg-B't-B'u-B't-CH,CH,0OH (xiii"-a)

(xiv"-a) a compound represented by formula (xiv"-a):

HO-Bg-Bg-Be-B't-Bg-Be-B't-B't-B'u-Bg-Be-Be-Be-
B't-Be-Ba-Bg-Be-CH,CH,OH (xiv"-a)

(xv"-a) a compound represented by formula (xv"-a):

HO—Ba-Bg-B't-Bc-Be-Ba-Bg-Bg-Ba-Bg-Be-B't-Ba-
Bg-Bg-B't-Be-Ba—CH,CH,OH (xv"-a)

(xvi"-a) a compound represented by formula (xvi"-a):

HO-Bg-Bc-B't-Be-Be-Ba—Ba-B't-Ba-Bg-B't-Bg-Bg-
B't-Be-Ba-Bg-B't-CH,CH,OH (xvi"-a)

(xvii"-a) a compound represented by formula (xvii"-a):

HO-Bg-Bc-B't-Ba-Bg-Bg-B't-Be-Ba-Bg-Bg-Be-B't-
Bg-Be-B't-B't-B'u-CH,CH,OH (xvii"-a)

(xviii"-a) a compound represented by formula (xviii"-a):

HO-Bg-Bc-Ba-Bg-Be-Be-B'u-Be-B't-Be-Bg-Be-B't-
Be-Ba-Be-B't-Be-CH,CH,OH (xviii"-a)

(xix"-a) a compound represented by formula (xix"-a):

HO-B't-Be-B'u-B'u-Be-Be-Ba—Ba—Ba-Bg-Be-Ba-
Bg-Be-Be-B'u-Be-B't-CH,CH,OH (xix"-a)

(xx"-a) a compound represented-by formula (xx"-a):

HO-B't-Bg-Bc-Ba-Bg-B't-Ba—Ba-B't-Be-B'u-Ba-B't-
Bg-Ba-Bg-B't-B't-CH,CH,OH (xx"-a)

(xxi"-a) a compound represented by formula (xxi"-a):

HO-Bg-B't-B't-B'u-Bc-Ba-Bg-Be-B'u-B't-Be-B't-Bg-
B't-Ba—Ba-Bg-Be-CH,CH,OH (xxi"-a)
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(xxii"-a) a compound represented by formula (xxii"-a):

HO-B't-Bg-B't-Ba-Bg-Bg-Ba-Bc-Ba-B't-B't-Bg-Bg-
Be-Ba-Bg-B't-B't-CH,CH,OH (xxii"-a)

(xxiii"-a) a compound represented by formula (xxiii"-a)

HO-B't-Be-Be-B't-B't-Ba-Be-Bg-Bg-Bg-B't-Ba-Bg-
Be-Ba-B'u-Be-Be-CH,CH,OH (xxiii"-a)

(xxiv"-a) a compound represented by formula (xxiv"-a):

HO—Ba-Bg-Be-B't-Be-B'u-B't-B'u-B't-Ba-Be-B't-Be-
Be-Be-B't-B't-Bg-CH,CH,OH (xxiv"-a)

(xxv"-a) a compound represented by formula (xxv"-a):

HO-Bc-Be-Ba-B'u-B't-Bg-B'u-B't-B'u-Be-Ba-B'u-Be-
Ba-Bg-Be-B't-Be-CH,CH,OH (xxv"-a)

(xxvi"-a) a compound represented by formula (xxvi"-a):

HO-Be-B't-Ba  B't-Bg-Ba-Bg-B't-B't-B't-Be-B't-B't-
Be-Be-Ba—Ba—Ba—CH,CH,OH (xxvi"-a)

(xxvii"-a) a compound represented by formula (xxvii"-a):

D-B't-Bg-B't-Bg-B't-Be-Ba-Be-Be-Ba-Bg-Ba-Bg-B'u-
Ba—Ba-Be-Ba-Bg-B't-CH,CH,OH (xxvii"-a)

(xxviii"-a) a compound represented by formula (xxviii"-
a):

D-Ba-Bg-Bg-B't-B't-Bg-B'u-Bg-B'u-Bc-Ba-Be-Be-

Ba-Bg-Ba-Bg-B't-Ba—Ba—CH,CH,OH (xxviii"-a)

(xxix"-a) a compound represented by formula (xxix"-a):

D-Ba-Bg-B't-Ba—Ba-Bc-Be-Ba-Be-Ba-Bg-Bg-B'u-
B'u-Bg-B't-Bg-B't-Be-Ba—CH,CH,OH (xxix"-a)

(xxx"-a) a compound represented by formula (xxx"-a):

D-B't-B't-Bg-Ba-B't-Bc-Ba—Ba-Bg-Be-Ba-Bg-Ba-
Bg-Ba—Ba—Ba-Bg-Be-Be-CH,CH,OH (xxx"-a)

(xxxi"-a) a compound represented by formula (xxxi"-a):
D-Bce-Ba-Bce-Be-Be-B'u-Be-B'u-Bg-B'u-Bg-Ba-B'u-
B'u-B'u-B't-Ba-B't-Ba—Ba—CH,CH,OH (xxxi"-a)

(xxxii"-a) a compound represented by formula (xxxii"-a):
D-Ba-Be-Be-Be-Ba-Be-Be-Ba-B'u-Be-Ba-Be-Be-Be-
B'u-Be-B't-Bg-B't-Bg-CH,CH,OH (xxxii"-a)

(xxxiii"-a) a compound represented by formula (xxxiii"-
a):

D-Be-Be-B't-Be-Ba—DBa-Bg-Bg-B'u-Be-Ba-Be-Be-

Be-Ba-Be-Be-Ba-B't-Be-CH,CH,OH (xxxiii"-a)

(xxxiv"-a) a compound represented by formula (xxxiv"-
a):

HO-B't-Ba—DBa-Bc-Ba-Bg-B'u-Be-B'u-Bg-Ba-Bg-

B'u-Ba-Bg-Bg-Ba-Bg-CH,CH,OH (xxxiv"-a)

(xxxv"-a) a compound represented by formula (xxxv"-a):
HO-Bg-Bg-Be-Ba-B't-B'u-B'u-Be-B'u-Ba-Bg-B'u-
B'u-B't-Bg-Bg-Ba-Bg-CH,CH,OH (xxxv"-a)

(xxxvi"-a) a compound represented by formula (xxxvi"-

a):

HO—Ba-Bg-Be-Be-Ba-Bg-B'u-Be-Bg-Bg-B'u-Ba—

Ba-Bg-B't-B't-Be-B't-CH,CH,OH (xxxvi'-a)

(xxxvii"-a) a compound represented by formula (xxxvii"-
a):

HO—Ba-Bg-B't-B't-B't-Bg-Bg-Ba-Bg-Ba-B'u-Bg-Bg-

Be-Ba-Bg-B't-B't-CH,CH,OH (xxxvii"-a)

(xxxviii"-a) a compound represented by formula (xxx-
viii"-a):

HO-Bc-B't-Bg-Ba-B't-B't-Be-B't-Bg-Ba—Ba-B't-B't-

Be-B'u-B'u-B't-Be-CH,CH,OH (xxxviii"-a)

Sarepta Exhibit 1051, Page 168 of 175



US 2007/0082861 Al

(xxxix"-a) a compound represented by formula (xxxix"-
a):

HO-B't-B't-Be-B't-B't-Bg-B't-Ba- Be-B't-B't-Be-Ba-
B't-Be-Be-Be-Ba—CH,CH,OH (xxxix"-a)

(x1"-a) a compound represented by formula (x1"-a):

HO-Be-Be-B't-Be-Be-Bg-Bg-B't-B't-Be-B't-Bg-Ba—
Ba-Bg-Bg-B't-Bg-CH,CH,OH (x1"-a)

(x1i"-a) a compound represented by formula (x1i"-a):

HO-Be-Ba-B't-B't-B't-Be-Ba-B'u-B't-Be-Ba—Ba-Be-
B't-Bg-B't-B't-Bg-CH,CH,OH (xli"-a)

(xlii"-a) a compound represented by formula (xlii"-a):

HO-B't-B't-Be-Be-B't-B't-Ba-Bg-Be-B't-B'u-Be-Be-
Ba-Bg-Be-Be-Ba—CH,CH,OH (xlii"-a)

(xliii"-a) a compound represented by formula (xliii"-a):

HO-B't-Ba—DBa-Bg-Ba-Bc-Be-B't-Bg-Be-B't-Be-Ba-
Bg-Be-B'u-B't-Be-CH,CH,OH (xliii"-a)

(xliv"-a) a compound represented by formula (xliv"-a):

HO-Be-B't-B't-Bg-Bg-Be-B't-Be-B't-Bg-Bg-Be-Be-
B't-Bg-B'u-Be-Be-CH,CH,OH (xliv"-a)

(xlv"-a) a compound represented by formula (x1v"-a):

HO-Be-B't-Be-Be-B't-B'u-Be-Be-Ba-B't-Bg-Ba-Be-
B't-Be-Ba—Ba-Bg-CH,CH,0OH (xlv"-a)

(xlvi"-a) a compound represented by formula (xIvi"-a):

HO-Be-B't-Bg-Ba—DBa-Bg-Bg-B't-Bg-B't-B't-Be-B't-
B't-Bg-B't-Ba-Be-CH,CH,OH (xlvi"-a)

(xlvii"-a) a compound represented by formula (xlvii"-a):

HO-B't-B't-Bc-Be-Ba-Bg-Be-Be-Ba-B't-B't-Bg-B't-
Bg-B't-B't-Bg-Ba—CH,CH,OH (xlvii"-a)

(xlviii"-a) a compound represented by formula (xIviii"-a):

HO-Be-B't-Be-Ba-Bg-Be-B't-B'u-Be-B't-B't-Be-Be-
B't-B't-Ba-Bg-Be-CH,CH,OH (xlviii"-a)

(xlix"-a) a compound represented by formula (xlix"-a):

HO-Bg-Be-B't-B't-Be-B'u-B't-Be-Be-B'u-B't-Ba-Bg-
Be-B'u-B't-Be-Be-CH,CH,OH (xlix"-a)

(1"-a) a compound represented by formula (1"-a):

HO-Bg-Bg-Bc-Ba-B't-B't-B'u-Be-B't-Ba-Bg-B'u-B't-
B't-Bg-Bg-Ba-Bg-CH,CH,OH (1"-a)

(1i"-a) a compound represented by formula (1i"-a):

HO—Ba-Bg-B't-B'u-B't-Bg-Bg-Ba-Bg-Ba-B't-Bg-Bg-
Be-Ba-Bg-B't-B't-CH,CH,OH (li"-a)
where Bg is a group represented by formula (G1) or (G2);
Ba is a group represented by formula (A1) or (A2); Bc
is a group represented by formula (C1) or (C2); B't is
a group represented by formula (T2); B'u is a formula
represented by formula (Ul); and D is HO— or Ph-
wherein Ph- is a group represented by first formula:

O—P—0—

OH
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75. The compound according to claim 69 which is rep-
-continued resented by any one of formulae (I"1) to (I"S51), or a
(€2 pharmacologically acceptable salt thereof:

HO-Bg*-Ba**—Ba*—Ba*—Ba*-Bc**-Bg*-Be**-
Be**-Bg*-Be*-Bet*-Ba*-Bt* *-Bu*-Bu*-Be**-Bt* *-
Xy CH,CH,OH 1)

HO-Be**-Bt**-Bg*-Bu*-Bt**-Ba*-Bg*-Bc**-Be*-
Ba*-Be**-Bt**-Bg*-Ba*-Bt**-Bt**-Ba*—Ba*—
CH,CH,OH (1"2)

HO-Bt**-Bg*-Ba*-Bg*-Ba**—Ba*—Ba*-Bc**-
Bt**-Bg*-Bt**-Bu*-Bc**-Ba*-Bg*-Be* *-Bu*-Bt**-
CH,CH,OH 13)

HO-Be**-Ba*-Bg*-Bg*-Ba**—Ba*-Bt**-Bt**-Bu*-

Bg*-Bt**-Bg*-Bu*-Bc**-Bu*-Bu*-Bt**-Be* *-

CH,CH,OH 14
UL

1) HO-Bg*-Bt**-Ba*-Bu*-Bt**-Bt**-Ba*-Bg*-Bc**-
Ba*-Bt**-Bg*-Bu*-Bt**-Bc*-Be**-Be**-Ba*—
CH,CH,OH 1's)

NH HO—Ba*-Bg*-Bc**-Ba*-Bt**-Bg*-Bt**-Bt**-Bc*-
| Be*-Be**-Ba*-Ba*-Bt**-Bu*-Be*-Bt**-Be**-
CH,CH,OH [16)

O HO-Bg*-Be**-Be**-Bg*-Be* *-Be*-Ba*-Bt* *-Bu*-
o Bu*-Be**-Bu*-Be**-Ba*—Ba*-Be**-Ba**-Bg*-
CH,CH,OH Tn

HO-Be**-Ba*-Bt**-Ba*—Ba*-Bt**-Bg*-Ba*—
X Y Ba**—Ba*—Ba*-Bc**-Bg*-Be*-Be**-Bg*-Be**-
| Be**-CH,CH,OH 1'8)

H;C

HO-Bt**-Bu*-Bc**-Be*-Be**-Ba*—Ba*-Bt**-Bu*-
Be*-Bt**-Be**-Ba*-Bg*-Bg*-Ba*—Ba*-Bt**-
CH,CH,OH 19)

HO-Be**-Be**-Ba*-Bu*-Bt**-Bu*-Bg*-Bt**-Ba*-
Bu*-Bt**-Bt**-Ba*-Bg*-Bc**-Ba*-Bt**-Bg*-
CH,CH,OH (1'10)

HO-Be*-Bt**-Be**-Ba*-Bg*-Ba*-Bt**-Be**-Bu*-
Bu*-Be**-Bt**-Ba*—Ba*-Be**-Bu*-Bu*-Be**-
CH,CH,OH I'11)

HO—Ba*-Be**-Be**-Bg*-Be*-Be* *-Bt**-Bu*-
Be*-Be**-Ba*-Be*-Bt**-Be**-Ba*-Bg*-Ba**-Bg*-
CH,CH,OH (1'12)

HO-Bt**-Be*-Bt**-Bt**-Bg*-Ba*—Ba*-Bg*-Bt**-
Ba*—Ba**—Ba*-Be**-Bg*-Bg*-Bt**-Bu*-Bt**-
CH,CH,OH (1'13)

HO-Bg*-Bg*-Bc**-Bt**-Bg*-Bc*-Bt* *-Bt* *-Bu*-
. . Bg*-Bc**-Be*-Be*-Bt**-Be* *-Ba*-Bg*-Be* *-
where X is individually and independently a group rep- CH,CH,OH (1'14)

resented by formula (X1) or (X2): HO—Ba*-Bg*-Bt**-Bc**-Bc**-Ba*-Bg*-Bg*-
Ba**-Bg*-Be**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-
Ba*CH,CH,OH (I'15)

(X1) HO-Bg*-Be**-Bt**-Be*-Be**-Ba*—Ba*-Bt**-Ba*-
Bg*-Bt**-Bg*-Bg*-Bt**-Bc**-Ba*-Bg*-Bt**-
CH,CH,OH (1'16)

(T2

HO-Bg*-Be**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-Ba*-
—O0H Bg*-Bg*-Bc**-Bt**-Bg*-Bc*-Bt* *-Bt**-Bu*-
CH,CH,OH 1'17)

|
|
O HO-Bg*-Be**-Ba*-Bg*-Be**-Be**-Bu*-Be*-Bt**-
| Be*-Bg*-Be**-Bt**-Be*-Ba*-Be**-Bt* *-Be*-
CH,CH,OH (1'18)
X2)
HO-Bt**-Be**-Bu*-Bu*-Be**-Be**-Ba*—Ba*—
Ba*-Bg*-Bc**-Ba*-Bg*-Bc**-Be*-Bu*-Be* *-Bt**-
CH,CH,OH (1'19)

e}
S=I|’—OH HO-Bt**-Bg*-Bc**-Ba*-Bg*-Bt**-Ba*—Ba*-Bt**-
| Be**-Bu*-Ba*-Bt**-Bg*-Ba*-Bg*-Bt**-Bt**-
o CH,CH,OH (1'20)

HO-Bg*-Bt**-Bt**-Bu*-Bc**-Ba*-Bg*-Bc* *-Bu*-
Bt**-Bc*-Bt**-Bg*-Bt**-Ba*—Ba*-Bg*-Bc**-
CH,CH,OH 121)
HO-Bt**-Bg*-Bt**-Ba*-Bg*-Bg*-Ba*-Bc**-Ba*-
Y is individually and independently a hydrogen atom, a gt}’;*é%t*g'l?g*'Bg*'BC**'Ba*'Bg*'Bt**'Bt**' 22
hydroxyl group or an alkoxy group with 1-6 carbon e
. fe i divi : : HO-Bt**-Bc*-Be*-Bt**-Bt**-Ba*-Bc**-Bg*-Bg*-
atoms; and Z is individually aI}d independently a single BaB t**_Ba*_Bg*_BC**_Ba*_Bu*_BC**_B% i)
bond or an alkylene group with 1-5 carbon atoms. CH,CH,OH (I'23)
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HO—Ba*-Bg*-Bc**-Bt**-Be*-Bu*-Bt* *-Bu*-Bt**- HO-Bg*-Be**-Bt**-Bt**-Be*-Bu*-Bt**-Be* *-Be*-
Ba*-Be*-Bt**-Be**-Be*-Be*-Bt**-Bt**-Bg*- Bu*-Bt**-Ba*-Bg*-Bc**-Bu*-Bt**-Be**-Be**-
CH,CH,OH a'24) CH,CH,OH (1'49)
HO_B **_B **_B *_B *_Bt**_B *_B *_Bt**_B k_
BC**—cBa*—Bil*—Bci*—Blii*—Bg*—B(%*—Btli*—BC**— b HO-Bg*-Bg*-Bc**-Ba*-Bt**-Bt**-Bu*-Bc**-Bt**-
CH,CH,OH (1"25) Ba*-Bg*-Bu*-Bt**-Bt**-Bg*-Bg*-Ba**-Bg*-

CH,CH,OH (1'50)
HO-Bc*-B**-Br*-Bg*-Ba*-Bg*-Bt**-B*-Br++-
Be*-Bt**-Bt**-Bc*-Be*-Ba*—Ba**—Ba*— HO—Ba**-Bg*-Bt**-Bu*-Bt**-Bg*-Bg*-Ba**-
CH,CH,OH (I"26) Bg*-Ba*-Bt**-Bg*-Bg*-Bc*-Ba**-Bg*-Bt**-B**-
Ph-Br**-Bg**-Bi**-Bg**-Br**-Bc*-Ba*-Bo*-Bo*- CH,CH,0H (I's1)
Ba*-Bg*-Ba*-Bg*-Bu*-Ba*—Ba**-Bc**-Ba**- .
Bg**_ét**_CHz(g;Hon 127 where Bg* is a group represented by formula (G1%), Ba*
Ph-Ba**-Bg**-Bg** Br**-Br**.Bg*-Bu*-Bg*-Bu*- is a group represented by formula (Al.a), Bce* is a group
Bc*-Ba*-Be*-Be*-Ba*-Bg*-Ba**-Bg**-Bt**- represented by formula (C1%); Bu* is a group repre-
Ba**—Ba** —CH,CH,0H (1'28) ay. Rk ;

sented by formula (U1%); Bg** is a group represented
Ph-Ba**-Bg**-Bt**-Ba**—Ba**-Bc*-Bc*-Ba*- : dk g
Bo*-Ba* Bg* Be* But But Byt BUv* B Bre- by formula (G2); Ba is a group represented by
Be**-Ba**—CH,CH,OH 1'29) formula (A2); Bc** is a group represented by formula

Ph-B**_Br**-Bg**-Ba**-Br**-Bo*-Ba*— Ba*-Bg*- (C2); Bt** is a group represented by formula (T2); and

Bc*-Ba*-Bg*-Ba*-Bg*-Ba*—Ba**—Ba**-Bg**- Ph- is a group represented by first formula:
Be**-Be**-CH,CH,OH (1"30)

Ph-Be**-Ba**-Be**-Be**-Be**-Bu*-Be*-Bu*-Bg*-
Bu*-Bg*-Ba*-Bu*-Bu*-Bu*-Bt**-Ba**-Bt**-
Ba**—Ba**—CH,CH,OH (I'31)

Ph-Ba**-Bc**-Be**-Be**-Ba**-Be*-Be*-Ba*-Bu*- O—P—0—
Be*-Ba*-Be*-Be*-Be*-Bu*-Be**-Bt* #-Bg**-Bt* *-
Bg**-CH,CH,OH (1"32) OH

Ph-Be**-Be**-Bt**-Be**-Ba**—Ba*-Bg*-Bg*-

Bu*-Be*-Be*-Be*-Ba*-Be**-Be* *-Ba* *-Bt**-Be**-

CH,CH,OH (1'33)
HO-Bt**-Ba**—Ba**-Be**-Ba**-Bg*-Bu*-Bc*- fo)
Bu*-Bg*-Ba*-Bg*-Bu*-Ba**-Bg**-Bg**-Ba**-

Bg**-CH,CH,OH (1'34)

HO-Bg**-Bg**-Be**-Ba**-Bt**-Bu*-Bu*-Bc*- </ | NH

(G19

Bu*-Ba*-Bg*-Bu*-Bu*-Bt**-Bg**-Bg**-Ba**-
Bg**-CH,CH,OH (1'35)

HO—Ba**-Bg**-Bc**-Be**-Ba**-Bg*-Bu*-Be*-
Bg*-Bg*-Bu*-Ba*—Ba*-Bg**-Bt**-Bt**-Bc**- O
Bt**-CH,CH,OH (1'36)

HO—Ba**-Bg**-Bt**-Bt**-Bt**-Bg*-Bg*-Ba*- .
Bg*-Ba*-Bu*-Bg*-Bg*-Bc**-Ba**-Bg**-Bt**- X OR
Bt**-CH,CH,OH 1'37)

HO-Bce**-Bt**-Bg*-Ba*-Bt**-Bt**-Bc*-Bt**-Bg *-

Ba*—Ba*-Bt**-Bt**-Be**-Bu*-Bu*-Bt**-Be**-

CH,CH,OH (1"38)

HO-Bt**-Bt**-Bce*-Bt**-Bt* *-Bg*-Bt**-Ba*-Bc*- NH
Bt**-Bt**-Bc*-Ba*-Bt**-Bc*-Be* *-Be* *-Ba*— 2
CH,CH,OH (1"39)

HO-Be**-Be**-Bu*-Be**-Be* *-Bg*-Bg*-Bt**- </N | = N

NH,

(A1

Bt**-Be**-Bt**-Bg*-Ba*-Ba*-Bg*-Bg*-Bt**-Bg*-
CH,CH,OH (1'40)

HO-Be**-Ba*-Bt**-Bt**-Bu*-Bc**-Ba*-Bu*-Bt* *-
Be**-Ba*—Ba*-Bc**-Bt*-Bg*-Bt**-Bt**-Bg*- O
CH,CH,OH 141)

HO-Bt**-Bt**-Be*-Bo*-Bt**-Bt*-Ba*-Bg*-Be**- .
Bt**-Bu*-Be*-Be**-Ba*-Bg*-Bc**-Bc**-Ba*— X OR
CH,CH,OH (1"42)

HO-Bt*-Ba*—Ba*-Bg*-Ba*-Bc**-Bt**-Bg*-Bc**-
Bt**-Be**-Ba*-Bg*-Be**-Bu*-Bt*-Be*-CH,CH,OH (1'43)

HO-Bc**-Bt**-Bt**-Bg*-Bg*-Bc**-Bt**-Be*-Bt**-
Bg*-Bg*-Be*-Be**-Bt**-Bg*-Bu*-Bc**-Be**- NE
CH,CH,OH (I'44) 2

HO-Be**-Bt**-Be*-Be* *-Bt**-Bu*-Be* *-Be* *-
Ba*-Bt**-Bg*-Ba*-Bc**-Bt**-Bc**-Ba*—Ba*- x N

Bg*-CH,CH,OH (1'45) |
HO-Be**-Bt**-Bg*-Ba*—Ba*-Bg*-Bg*-Bt**-Bg*- /&
N 0

Bros-Brt*.Bo# *-Bre*-Bres-Bg*-Bro*-Ba*-Bet*-
CH,CH,OH (1"46)

HO-Bt**-Bt**-Bc*-Be**-Ba*-Bg*-Be**-Be**-Ba*-
Bt**-Bt**-Bg*-Bt**-Bg*-Bt**-Bt**-Bg*-Ba*—
CH,CH,OH (1'47)

HO-Be**-Bt**-Be**-Ba*-Bg*-Be**-Bt* *-Bu*-Be*- |
Bt**-Bt**-Be*-Be*-Bt**-Bt**-Ba*-Bg*-Bo**-
CH,CH,OH (1'48)

(€19

OR!
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-continued
()]
O
| NH
N @]
(@]
)|< OR!
(G2)
O

(A2)

(€2)

(T2

where X is individually and independently a group rep-
resented by the following formula (X1) or (X2); R! is

Apr. 12,2007

individually and independently an alkyl group with 1-6
carbon atoms; and Z is individually and independently
a single bond or an alkylene group with 1-5 carbon
atoms:

X1

X2)

76. The compound according to claim 75 which is rep-

resented by any one of formulae (I"50-a) to (I'"51-b), or a salt
thereof:

(1"50-a)

(I"50-b)
HO-Bg*-Bg*-Bc**-Ba*-Bt**-Bt**_Bu*-Bo**-Bt**-Ba*-
Bg*-Bu*-Bt**-Bt**-Bg*-Bg*-Ba**-Bg*-CH,CH,HO

(1"49-2)
HO-Bg*-Bo**-Bt**-Bt**-Bc*-Bu*-Bt**-Bo**-Bo*-Bu*-
Bt**-Ba*-Bg*-Bo**-Bu*-Bt**-Bc**-Bc**-CH,CH,0H

(I'1-2)
HO-Bg*-Ba**-Ba*-Ba*-Ba*-Bco**-Bg*-Bo**-Bok*—Bg*—
Bo*-Bo**-Ba*-Bt**_Bu*-Bu*-Bce**-Bt**_CH,CH,0H
(I"12-3)
HO-Ba*-Bo**-Bc**-Bg*-Bc*-Bo**-Bt**-Bu*-Bo*-Bo* *—
Ba*-Bc*-Bt**-Bc**-Ba*-Bg*-Ba**-Bg*-CH,CH,0H
(I"18-2)
HO-Bg*-Bo**-Ba*-Bg*-Ba**-Bo**-Bu*-Bo*-Bt**—Bo*-
Bg*-Bc**-Bt**-Bo*-Ba*-Bo**-Bt**-Bco*-CH,CH,0H

(I"19-2)
HO-Bt**-Bo**-Bu*-Bu*-Bc**-Bo**-Ba*-Ba*-Ba*-Bg*-
Be**-Ba*-Bg*-Bc**-Bo*-Bu*-Bc* *—Bt**-CH,CH,0H

(I1"51-2)
HO-Ba**-Bg*-Bt**-Bu*-Bt**-Bg*-Bg*-Ba**-Bg*-Ba*-
Bt**-Bg*-Bg*-Bc**-Ba**-Bg*-Bt**-Bt**-CH,CH,0H

(I"51-b)

o273 Bl -5 bl rq-pal-Fa- Bard-Fal-bat-
_@_@___@_EM-HZ(E

where Bg* is a group represented by formula (G1%), Ba*
is a group represented by formula (A1?%); Be* is a group
represented by formula (C1%); Bu* is a group repre-
sented by formula (U1%); Bg** is a group represented
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by formula (G2); Ba** is a group represented by

formula (A2); Be** is a group represented by formula -continued
(C2); and Bt** is a group represented by formula (T2); NE (A1)
2

in individual formulas, at least one of Bg* Ba*, Bc*, N
Bu*, Bg** Ba** Bc** and Bt** has a group repre- / Ny
sented by formula (X2) as X and all of | P
BE7l. B, Barl, BT and BE e Bam ) BeandB have a group N N
represented by formula (X1) as X. O

77. The compound according to claim 69 which is

selected from the group consisting of compounds (I1) to X  OR!
(I7), or a pharmacologically acceptable salt thereof:

HO-Bg**-Be**-Be**-Bt**-Bg**-Ba*-Bg*-Be*-Bt*-
Bg*-Ba*-Bt*-Bc*-Bt*-Bg*-Bc*-Bt*-Bg*-Bg*-Bce*- (C1%
Ba*-Bt*-Bc*-Bt*-Bt*-Bg*-Bc**-Ba**-Bg**-Bt**- NH,
Bt** -CH,CH,OH (1)
HO-Bg**-Ba**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*- x N
Bg*-Be**-Ba**-Bt** Be* *-Bt**-CH,CH,OH (I2) | /g
HO-Bg**-Ba**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*- N 0
Bg*-Be*-Ba*-Bt*-Be*-Bt*-Bt*-Bg*-Be**-Ba**-
Bg**-Bt**-Bt**-CH,CH,OH 13) O
HO—Ba*-Bg**-Be**-Bt**-Bg**-Ba*-Bt**-Bc*-
Bt*-Bg*-Be*-Bt*-Bg*-Bg**-Be**-Ba*-Bt**-Be* *- X OR!
Bt**-CH,CH,0H (14)
HO-Bg**-Be**-Be**-Bt**-Bg**-Ba*-Bg*-Be*-Bt*-
Bg*-Ba*-Bt*-Bc*-Bt*-Bg*-Be*-Bt*-Bg*-Bg**-
Be**-Ba*-Bt**-Be**-Bt**-CH,CH,OH 15) o U9
HO-Bg**-Ba*-Bt**-Bc**-Bt**-Bg**-Bc*-Bt*-Bg*-
Bg*-Be*-Ba*-Bt*-Be*-Bt**-Bt**-Bg**-Bc**-Ba*-
Bg**-CH,CILOH {16) | NH
HoiBa**_Bg**_Bc**_Bt**_Bg**_Ba**_Bt**_BC**_ A
Bt**—Bg**—Bc**—Bt**—Bg**-Bg**—Bc**—Ba**—Bt**— N [6)
Be**-Bt**-CH,CH,0H an o
HO-Bg**-Ba**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*-
Bg*-Bc*-Ba*-Bt*-Be**-Bt**-Bt* *-Bg**-Bc**- .
CH,CH,OH (18) X OR

HO_Bg**_Ba**_Bt**_BC**_Bt**_Bg**_BC**_Bt**_

Bg**—Bg**—Bc**—Ba**—Bt**—Bc**—Bt**—

CH,CH,OH (19)

where X is individually and independently a group rep-

here Bg* i ted by f la (G1%), Ba*
where Bg* is a group represented by formula (G1%), Ba resented by formula (X1) or (X2):

is a group represented by formula (A1?%); Be* is a group
represented by formula (C1%); Bt* is a group repre-
sented by formula (U1%); Bg** is a group represented XD
by formula (G2) ; Ba** is a group represented by

formula (A2); Be** is a group represented by formula (|)
(C2); and Bt** is a group represented by formula (T2): O—Il’—OH
(:)
G1*
0 ©19 | X2)
N NH (l)
</ | /]\ §=P—OH
N N NH, (l)
0 |
OR!

and R! is individually and independently an alkyl group
with 1-6 carbon atoms.
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78. The compound according to claim 77 which is rep-
resented by any one of formulae (I1-a), (12-a), (I3-a), (14-a),
(I5-a), (I16-a), (I7-a), (I8-a) and (I19-a), or a pharmacologi-
cally acceptable salt thereof:

(I1-a)

HO-Bg*#-Bo##-Rows-RBt +»-Rg++{BasBg+Bc Bt HBg T
BaHEEHBeHBEAHBg *Hec 4Bt d-Ba HEa HBc 1-BaHBE 3~
BcHEEA Bt *HBa-Ba**-Ba* *~Bg**-Bt* * Bt +*~CH,CH,0H

(12-2)
Bo**_Ba**_Bt**_Be**_Bt**_CH,CH,0H
(I3-2)

Bt **-CH,CH,0H
(14-2)
HO-Ba*-Bg**-Bo**-Bt **-Bg+*Eax FE - Ec*HBE*HEq "]
BcFHBE*HBG*HBG™* *}-Ba**~Ba*-Bt* *~RBc*+*-Bt* *—CH,CH,0H
(15-2)
HO—Bg**—BC**—BC**—Bt**—Bg** B

EEHEEFHEAHEERHETFHECHE
Bt**-Be#**-Bt*+-CH,CH,OH

(16-a)

HO-Bg**-Ba*-Bt #*-Bo Bt «-Bq¥ B *HBE*HBg*HBg 7
Bc*HBaTHBETHBC H{BE T} B+ #-Bg*-Bo**-Ba*-Bg* -
CH,CH,OH

(17-a)

Bt#*#_CH,CH,0H
(18-2)

Bc# BtA-Bc**-Bt**_Bt**_Bg**_Bc**—CH,CH,0H

(19-a)

HO-Bg##-Ba*#-Bt+-Rcs+~Bt*» Bt \HBo*ABt*s{pg++-
Bg**-Be#**-_Ba**_Bt**_Bc**-Bt**_CH,CH,0H

where Bg* is a group represented by formula (G1%); Ba*
is a group represented by formula (A1?%); Be* is a group
represented by formula (C1%); Bt* is a group repre-
sented by formula (U1%); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Be** is a group represented by formula
(C2); Bt** is a group represented by formula (T2); and
in individual formulas, at least one of Bg*, Ba*, Bc*,
Bt*, Bg** Ba** Bc** and Bt** has a group repre-
sented by formula (X2) as X and all of
B, Bl BT, BeT) snd BET e Be™ Ba) Belana B, have a group
represented by (X1) as X.

79. The compound according to claim 69 where X in
formulas (G1%), (A1%), (C1*) and (U1®) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

80. The compound according to claim 69 where X in all
the formulae (G1%), (A1%), (C1%), (U1, (G2), (A2), (C2)

Apr. 12,2007

and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

81. The compound according to claim 69 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

82. The compound according to claim 70 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

83. The compound according to claim 70 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

84. The compound according to claim 70 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

85. The compound according to claim 71 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

86. The compound according to claim 71 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

87. The compound according to claim 71 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

88. The compound according to claim 72 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

89. The compound according to claim 72 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

90. The compound according to claim 72 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

91. The compound according to claim 73 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

92. The compound according to claim 73 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

93. The compound according to claim 73 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

94. The compound according to claim 74 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.
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95. The compound according-to claim 74 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2),
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

96. The compound according to claim 74 where Y in (G1),
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (T2) is an cthylene
group, or a pharmacologically acceptable salt thereof.

97. The compound according to claim 75 where X in
formulas (G1%), (A1%), (C1*) and (U1®) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

98. The compound according to claim 75 where X in all
the formulae (G1%), (A1%), (C1%), (U1, (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

99. The compound according to claim 75 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (T2) is an cthylene
group, or a pharmacologically acceptable salt thereof.

100. The compound according to claim 76 where X in
formulas (G1%), (A1), (C1%) and (U1®) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

101. The compound according to claim 76 where X in all
the formulae (G1?%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

102. The compound according to claim 76 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (T2) is an cthylene
group, or a pharmacologically acceptable salt thereof.

103. The compound according to claim 77 where X in
formulas (G1%), (A1%), (C1*) and (U1®) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
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and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

104. The compound according to claim 77 where X in all
the formulae (G1?%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

105. The compound according to claim 77 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

106. The compound according to claim 78 where X in
formulas (G1%), (A1%), (C1*) and (U1") is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula (X1), or a
pharmacologically acceptable salt thereof.

107. The compound according to claim 78 where X in all
the formulae (G1%), (A1%), (C1%), (U1%), (G2), (A2), (C2)
and (T2) is a group represented by formula (X2), or a
pharmacologically acceptable salt thereof.

108. The compound according to claim 78 where Y in
formulae (G1), (A1), (C1) and (U1) is a methoxy group and
Z in formulae (G2), (A2), (C2) and (12) is an ethylene
group, or a pharmacologically acceptable salt thereof.

109. A method of treating muscular dystrophy in a patient
in need thereof, said method comprising administering to the
patient an effective amount of a pharmaceutical composition
comprising the compound of claim 63 or a pharmacologi-
cally acceptable salt thereof.

110. The method according to claim 109, wherein mus-
cular dystrophy is Duchenne muscular dystrophy.

111. The method according to claim 110, wherein the total
number of the amino acids in the open reading frame of the
dystrophin gene in the patient will be a multiple of 3 when
exon 19, 41, 45, 46, 44, 50, 55, 51 or 53 of the dystrophin
gene has been skipped.

#* #* #* #* #*
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