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(57) ABSTRACT 

Oligonucleotides having a nucleotide sequence complemen 
tary to nucleotide numbers such as 2571-2607, 2578-2592, 
2571-2592, 2573-2592, 2578-2596, 2578-2601 or 2575 
2592 of the dystrophin cDNA (Gene Bank accession No. 
NM 004006.1) and therapeutic agents for muscular dystro 
phy comprising Such oligonucleotides. 
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FIG. 2 
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FIG 3 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 11 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 19 
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FIG. 20 
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ENANUCLEC ACID DRUGS MODIFYING 
SPLICING IN MIRNA 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 2/3 
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. J. 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. It 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. It 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. It 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'-O,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. 

00.15 6 A compound represented by the following gen 
eral formula (I) or a pharmacologically acceptable salt 
thereof: 

BT—BM BE (I) 
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[0016] where BT is a group represented by any one of the
following (1a) to (1k): -continued

70*, ( a) NHZ (A2)
*O-Bt-, ( b)

’O'BC'Bt', ( c)

*O-Bg-Bc-Bt-, ( d)

*O-Ba-Bg-Bc-Bh ( e)

, O-Bg-Ba—Bg-Bc-Bt-, (1f)

*O-Bt—Bg-Ba-Bg-Bc-Btg ( g)

, O-Bc-Bt—Bg-Ba-Bg-Bc-Bt—, ( h)

, O-Bc—Bc-Bt-Bg-Ba-Bg-Bc-Bt-, or (lj)

7O-Bg—Bc-Bc-Bt-Bg-Ba—Bg-Bc-Bt-; ( k)

[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); BC is a group represented

by the following formula (C1) or (C2); and Bt is a group (C1)
represented by the following formula (U1) or (T2): NH2

\

(GI) I No kN O
N

</ | NH O/l\
N N NH2 X YO

X Y

(C2)
NH2

(G2)0

Al (U1)
NH; ( ) O

N \ NH

</ | J ' x/
N N N O

O O

X Y X Y

Sarepta Exhibit 1051, Page 25 of 175
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-continued 
(T2) 

0018 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

f 
o--on 

(X2) 

f 

0.019 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 
(2): 

-Bg-Ba-Bt-Bc-Bt-Bg-Bc-Bt-Bg-Bg-Bc-Ba-Bt-Bc-Bt- (2) 

0021 where Bg, Ba, Bt and Bc are as defined above: 
0022 B is a group represented by any one of the 
following (2a) to (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'-O,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 Br is a group represented by 
(1k) and B is a group represented by (2h). 

0027 (ii) a compound where Br is a group represented by 
(1a) and B is a group represented by (2a), 

0028 (iii) a compound where Br is a group represented 
by (1a) and B is a group represented by (2h). 

0029 (iv) a compound where B is a group represented 
by (1e) and B is a group represented by (2a), 

0030 (v) a compound where Br is a group represented by 
(1k) and B is a group represented by (2a). 

0031 (vi) a compound where B is a group represented 
by (1a) and B is a group represented by (2f), and 

0032 (vii) a compound where Br is a group represented 
by (1a) and B 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 (IT), or a pharmacologically acceptable salt 
thereof: 

0034 where Bg is a group represented by the following 
formula (G1), Ba is a group represented by the follow 
ing formula (A1); Bc is a group represented by the 
following formula (C1); Bt is a group represented by 
the following formula (U 1); Bg is a group represented 
by formula (G2); Ba is a group represented by formula 
(A2); Bc * is a group represented by formula (C2); and 
Bt is a group represented by formula (T2): 
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(G1a) 
O 

N 

( NH als 
N N NH2 

O 

X OR 

(A1) 
NH2 

N 

(1. 2 N N 

O 

X OR 

(C1a) 
NH2 

NN 

1s. 
O 

X OR 

(U18) 
O 

NH 

1s. 
O 

X OR 

0035 where X is individually and independently a group 
represented by the following formula (X 1) 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 (X 1), 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 (Il-a), (I2-a), 
(I3-a), (I4-a), (I5-a), (I6-a), (I7-a). (I8-a) and (I9-a), or a 
pharmacologically acceptable salt thereof: 

(I5-a) 

(I7-a) 

(I8-a) 
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-continued 

(I9-a) 

0040 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 (U 1); Bg is a group repre 
sented by formula (G2); Ba is a group represented by 
formula (A2); Bc * 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 represented by 
formula (X2) as X and all of Bt 3, Bg", Bar, Ber) and Btri have 
a group represented by (X 1) as X. 

0041) 12. The compound of any one of 6 to 11 above 
where Y in formulas (G1), (A1), (C1) and (U 1) is a 
methoxy group and Z in formulas (G2), (A2), (C2) and 
(T2) is an ethylene group, or a pharmacologically accept 
able salt thereof. 

0.042 13 A compound represented by the following 
general formula (I) or a pharmacologically acceptable 
salt thereof: 

BT, 1 BMI BBI (I) 

0043 where B is a group represented by any one of the 
following (1a') to (1 o'): 

0044 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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 
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(G1) 

(G2) 

(A1) 

(A2) 

(C1) 
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-continued 
(C2) 

NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 
O 

0045 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

o--on 
(X2) 
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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- (1) 

0048 where Bg, Ba, Bt and Bc are as defined above: 

0049 B is a group represented by any one of the 
following (12a") to (121"): 

—CH2CH2OH, (12a") 

-Bg-CH2CH2OH, (12b') 

-Bg-Bc-CHCH-OH, (12c') 

-Bg-Bc-Ba-CH2CH2OH, (12d') 

-Bg-Bc-Ba-Ba-CH2CH2OH, (12e") 

-Bg-Bc-Ba-Ba-Ba-CH2CH2OH, (12f) 

-Bg-Bc-Ba-Ba-Ba-Bt-CH2CH2OH, (12g) 

-Bg-Bc-Ba-Ba-Ba-Bt-Bt-CHCH-OH, (12h") 

-Bg-Bc-Ba-Ba-Ba-Bt-Bt-Bt-CH2CH2OH, (12i) 

-Bg-Bc-Ba-Ba-Ba-Bt-Bt-Bt-Bg-CH2CH2OH, (12") 

-Bg-Bc-Ba-Ba-Ba-Bt-Bt-Bt-Bg-Bc-CHCH-OH, or (12k) 

-Bg-Bc-Ba-Ba-Ba-Bt-Bt-Bt-Bg-Bc-Bt-CH2CH2OH, (121') 

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'-O,4'-C-alkylene group. 

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

BT2 BM2 BB2 (II) 

0053 where Br is a group represented by any one of the 
following (2a") to (2): 

HO- (2a") 

HO-Bg-, (2b') 

HO-Ba-Bg-, (2c') 

HO-Ba-Ba-Bg-, (2d') 

HO-Ba-Ba-Ba-Bg-, (2e") 

HO-Bc-Ba-Ba-Ba-Bg-, (2f) 

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- (2) 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 
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NH2 

N n 

{ N 4. 
O 

X Y 

NH2 

N n 

{ 2 
N 
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-continued 
(G1) (C2) 

NH2 

(G2) 

(U1) 
O 

NH 

1s. 
O 

X Y 

(A1) O (T2) 

(A2) 

0055 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

o=l-oil 

(C1) 
(X2) 

O 

s=h-oh 

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): 

0.058 where Bg, Ba, Bt and Bc are as defined above: 

0059 B is a group represented by any one of the 
following (22a") to (22i"): 

—CHCH-OH, (22a") 

-Ba-CH2CH2OH, (22b') 

-Ba-Ba-CH2CH2OH, (22c') 

-Ba-Ba-Ba-CHCH-OH, (22d') 

-Ba-Ba-Ba-Ba-CH2CH2OH, (22e") 

-Ba-Ba-Ba-Ba-Bc-CH2CH2OH, (22f) 

-Ba-Ba-Ba-Ba-Bc-Bt-CHCH-OH, (22g) 

-Ba-Ba-Ba-Ba-Bc-Bt-Bg-CH2CH2OH, or (22h') 

-Ba-Ba-Ba-Ba-Bc-Bt-Bg-Ba-CH2CH2OH (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'-O,4'-C-alkylene group. 

0062 15 A compound represented by the following 
general formula (III) or a pharmacologically acceptable 
salt thereof: 

BT3 BM3 BB3 (III) 

0063 where Br is a group represented by any one of the 
following (3a') to (3c'): 

HO- (3a) 

HO-Bc-, or (3b') 

HO-Bg-Bc- (3c") 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 

N NH 

2 
N N NH2 

O 

-continued 
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(G2) 

(A1) 

(A2) 

(C1) 

(C2) 
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-continued 
(U1) 

(T2) 

0065 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

o--on 

(X2) 

s=-ol 

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'): 

-Bc-Bg-Bc-Bt-Bg-Bc-Bc-Bc-Ba-Ba- (3') 

0068 where Bg, Ba, Bt and Bc are as described above:) 

0069 B is a group represented by any one of the 
following (32a") to (32i"): 

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'-O,4'-C-alkylene group. 

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

BT, BMA BB4 (IV) 

0073 where Bra is a group represented by any one of the 
following (4a') to (4m'): 

HO- (4a) 

HO-Ba-, (4b') 

HO-Ba-Ba-, (4c") 

HO-Bc-Ba-Ba-, (4d") 

HO-Ba-Bc-Ba-Ba-, (4e") 

HO-Bg-Ba-Bc-Ba-Ba-, (4f) 

HO-Bt-Bg-Ba-Bc-Ba-Ba-, (4g) 

HO-Bc-Bt-Bg-Ba-Bc-Ba-Ba-, (4h") 

HO-Bt-Bc-Bt-Bg-Ba-Bc-Ba-Ba-, (4) 

HO-Bt-Bt-Bc-Bt-Bg-Ba-Bc-Ba-Ba-, (4k) 

HO-Bg-Bt-Bt-Bc-Bt-Bg-Ba-Bc-Ba-Ba-, or (41') 

HO-Bt-Bg-Bt-Bt-Bc-Bt-Bg-Ba-Bc-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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 
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NH2 

N n 

{ N 4. 
O 

X Y 

NH2 

N n 

( . ) 2 
N 
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-continued 

(G1) NH2 (C2) 

(G2) (U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 
(A1) O 

(A2) 

0075 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(C1) 

(X2) 

s=-ol 

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; 

0.077 B.M is a group represented by the following for 
mula (4): 

-Bc-Ba-Bg-Bt-Bt-Bt-Bg- (4) 

0078 where Bg, Ba, Bt and Bc are as described above: 
0079 B is a group represented by any one of the 
following (42a") to (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'-O,4'-C-alkylene group. 

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

BT's BM's BB's (V) 

0.083 where Bris is a group represented by any one of the 
following (5a') to (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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N 
/ NH 

{ll NH2 

-continued 

Apr. 12, 2007 

(G2) 

(A1) 

(A2) 

(C1) 

(C2) 
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-continued 
(U1) 

(T2) 

0085 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

f 
o--on 

(X2) 

f 
s--on 

0.086 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 BMs is a group represented by the following for 
mula (5'): 

-Bc-Bt-Bt-Bt-Bt-Ba-Bg-Bt-Bt-Bg-Bc-Bt-Bg-Bc- (5') 

0088 where Bg, Ba, Bt and Bc are as described above; 
0089 Bs is a group represented by any one of the 
following (52a") to (52i): 

—CH2CH2OH, (52a") 

-Bt-CHCH-OH, (52b') 

-Bt-Bc-CHCH-OH, (52c') 

Apr. 12, 2007 

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'-O,4'-C-alkylene group. 

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

BT6 BM6 BB6 (VI) 

0093 where Br is a group represented by any one of the 
following (6a') to (6r'): 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

2 
N N NH2 

O 
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-continued 

Apr. 12, 2007 
13 

-continued 
(G2) O (U1) 

NH 

1s. 
O 

X Y 

(A1) 

(T2) 
O 

(A2) 

0095 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

f 
(C1) o--on 

(X2) 

SEP-OH 

(C2) 

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-Bc-Bc- (6') 

0.098 where Bg, Ba, Bt and Bc are as described above: 
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0099 B is a group represented by any one of the 
following (62a") to (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'-O,4'-C-alkylene group. 

compound represented by the following 01.02 19 A d d by the followi 
general formula (VII) or a pharmacologically acceptable 
salt thereof: 

BT, BM7 BB7 (VII) 

0103 where B, is a group represented by any one of the 
following (7a) to (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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

2 
N N NH2 

O 

-continued 
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(G2) 

(A1) 

(A2) 

(C1) 

(C2) 
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-continued 
(U1) 

(T2) 

0105 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

f 
o--on 

(X2) 

f 

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"): 

-Bc-Bt-Bg-Bc-Bt-Bt-Bc-Bc-Bt-Bc-Bc-Ba-Ba-Bc-Bc- (7") 

0108 where Bg, Ba, Bt and Bc are as described above; 
0109 B, is a group represented by the following (72a"): 

–CHCH-OH (72a") 

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

Apr. 12, 2007 

0.111 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"): 

0113 (ii) a compound represented by the following for 
mula (ii"): 

0114 (iii') a compound represented by the following 
formula (iii"): 

0115 (iv) a compound represented by the following 
formula (iv): 

0116 (v) a compound represented by the following for 
mula (v): 

0.117 (vi') a compound represented by the following 
formula (vi"): 

0118 (vii') a compound represented by the following 
formula (vii"): 

0119 (viii) a compound represented by the following 
formula (viii"): 

0120 (ix) a compound represented by the following 
formula (ix): 

0121 (x) a compound represented by the following for 
mula (x): 

0.122 (Xi') a compound represented by the following 
formula (xi"): 

0123 (xii') a compound represented by the following 
formula (xii"): 

(xiii") a compound represented by the following for 
mula (xiii): 

0.124 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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group -continued 
represented by the following formula (U 1) or (T2): 

O 

N NH 

{ll N 4. 
O 

X Y 

O 

NH2 

N n 

{ N % 
O 

X Y 

NH2 

N n 

( . ) 2 
N 

(C2) 
NH2 

(G1) 

(U1) 
O 

(G2) l 
N O 

O 

X Y 

(T2) 

(A1) 

0.125 where X is individually and independently a group 
(A2) represented by the following formula (X 1) or (X2): 

(X1) 

OR – OH 

(X2) 

(C1) 

SF -OH 

0.126 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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0127 21 The compound of any one of 13 to 20 
above which is represented by any one of the following 
compounds (I'l) to (I'20), or a pharmacologically accept 
able salt thereof: 

HO 

HO 
B 
B 

HO 
B 
Bt: 

HO 
Bc 

HO 

CHCH-OH 

CHCH-OH 

CHCH-OH 

CHCH-OH 

CHCH-OH 

2 C 

HCH-OH 

HCH-OH 

ck-CHCH-OH 

Bek 8-Bitsi-Biki-Biki-Biki-Ba-Bg-Bt-Bt 

CHCH-OH 

HO 
Bc ( 

(I2) 

18) 

19) 

'20) 

0128 where Bg is a group represented by the following 
formula (G1"): Ba is a group represented by the follow 
ing formula (A1); Bc is a group represented by the 
following formula (C1); Bt is a group represented by 
the following formula (U 1); 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 

ORI 

NH2 

N n N 

{l N 4. 

ORI 

NH 

NN 

Apr. 12, 2007 

(G1) 

(A1) 

(C1a) 

(U18) 

(G2) 
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-continued 
(A2) 

NH2 

(C2) 
NH2 

HC NN 

1s, 

(T2) 

0129 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; 

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

(X1) 

(X2) 

Apr. 12, 2007 

0131 22 The compound of 21 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 (X 1), or 
a pharmacologically acceptable salt thereof. 

0132) 23. The compound of 21 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. 

0.133 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: 
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-continued 
(I'10-a) 

(I'13-a) 

HO-Bd. --Bc * :-Bt-Bt. -Bt is -Bt-Bit-Bt 
Bita-Ba-Bar-Bt-Bit--Bck --Bc * :-Bt. -Bar --Bck - 

(I.14-a) 

Bass-Bar-Bck-Bck -CH2CH2OH 
(I16-a) 

(I' 19-a) 

(I20-a) 

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 (U 1); Bg is a group repre 
sented by formula (G2); Ba is a group represented by 
formula (A2); Bc * is a group represented by formula 
(C2); Bt is a group represented by formula (T2); and in 

Apr. 12, 2007 

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 st"). Bg7. Barr J. Beri and Et's have 
a group represented by (X 1) as X. 

0135), 25. The compound of any one of 13 to 24 
above where Y in formulas (G1), (A1), (C1) and (U 1) is 
a methoxy group and Z in formulas (G2), (A2), (C2) and 
(T2) is an ethylene group, or a pharmacologically accept 
able salt thereof. 

0.136 (26 A compound represented by the following 
general formula (I") or a pharmacologically acceptable 
salt thereof: 

BT1-BM. 1 BB, (I") 

0137 where B is a group represented by any one of the 
following (1a") to (1m"): 

HO- (1a") 

HO-Bt-, (1b") 

HO-Bt-Bt-, (1c") 

HO-Bt-Bt-Bt-, (1d") 

HO-Ba-Bt-Bt-Bt-, (1e") 

HO-Bt-Ba-Bt-Bt-Bt-, (1f") 
HO-Bg-Bt-Ba-Bt-Bt-Bt- (1g") 

HO-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1 h") 
HO-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1i") 

HO-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1j") 

HO-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1k") 

HO-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, or (11") 

HO-Bc-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1m") 

0.138 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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

{ll 2 
N N NH2 

O 

Y 

(G2) 
O 
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-continued 

NH2 

N n N 

{l N 4. 
O 

X Y 

NH2 

N N N 

( 2 
N 

NH2 

r 1s. 
O 

X Y 

NH2 

20 

(A1) 

(A2) 

(C1) 

(C2) 

(U1) 

Apr. 12, 2007 

-continued 
( T2) 

0.139 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

0140 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; 

0141 BM is a group represented by the following for 
mula (1"): 

-Ba-Bg-Bc-Ba-Bt-Bg 

0.142 where Bg, Ba, Bt and Bc are as defined above: 
(1") 

0.143 B is a group represented by any one of the 
follow ing (101a") to (101m"): 

HCH-OH, 
CHCH-OH, 
Bt-CHCH-OH, 

Bt-Bc-CHCH-OH, 

Bt-Bc-Bc-CHCH-OH, 

Bt-Bc-Bc-Bc-CHCH-OH, 

Bt-Bc-Bc-Bc-Ba-CH2CH2OH, 

Bt-Bc-Bc-Bc-Ba-Ba-CH2CH2OH, 

Bt-Bc-Bc-Bc-Ba-Ba-Bt-CH2CH2OH, 

Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-CHCH-OH, 

Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-Bc-CH2CH2OH, 

10 

O 

10 

10 

a") 
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-Bt-Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-Bc-Bt-CHCH-OH, or (1011") 
-Bt-Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-Bc-Bt-Bc- -continued 
CHCH-OH, (101m") 

0144 where Bg, Ba, Bt and Bc are as defined above: NH2 
0145 provided that at least one of the nucleosides con 

stituting the compound represented by formula (I") has 
2"-O.4"-C-alkylene group. 

0146 27 A compound represented by the following 
general formula (II") or a pharmacologically acceptable 
salt thereof: 

0147 where B is a group represented by any one of the 
following (2a") to (2g"): 

NH2 
HO- (2a") 
HO-Bg-, 2b." 9. (2b") SN 
HO-Bt-Bg-, (2c") 
HO-Ba-Bt-Bg, (2d") -N 
HO-B N O -Bc-Ba-Bt-Bg, (2e") 
HO-Bg-Bc-Ba-Bt-Bg-, or (2f") O 
HO-Ba-Bg-Bc-Ba-Bt-Bg-, (2g") 

0148 where Bg is a group represented by the following X Y 
formula (G1) or (G2); 

0149 Ba is a group represented by the following formula 
(A1) or (A2); Bc is a group represented by the following 
formula (C1) or (C2); and Bt is a group represented by the NH2 
following formula (U1) or (T2): 

(G1) 
O 

N 
NH 

{ll 2 
N N NH2 

O 

Y 

O 

(G2) 
O 

(A1) 
NH2 

N n 

{ N 4. 

Apr. 12, 2007 

(A2) 

(C1) 

(C2) 

(U1) 

(T2) 
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0150 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

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 B is a group represented by the following for 
mula (2"): 

-Bt-Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-Bc-Bt-Bc- (2") 

0154 where Bg, Ba, Bt and Bc are as defined above: 
0155 B is a group represented by any one of the 
following (102a") to (102g"): 

—CH2CH2OH, (102a") 
-Ba-CH2CH2OH, (102b") 
-Ba-Bg-CHCH-OH, (102c") 
-Ba-Bg-Bg-CHCH-OH, (102d") 
-Ba-Bg-Bg-Ba-CH2CH2OH, (102e") 
-Ba-Bg-Bg-Ba-Ba-CH2CH2OH, or (102f") 
-Ba-Bg-Bg-Ba-Ba-Bt-CH2CH2OH, (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"-O.4"-C-alkylene group. 

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

BT3 BM3 BB3 (III") 

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

HO- (3a") 

HO-Bc-, (3b") 

HO-Ba-Bc-, (3c") 

HO-Ba-Ba-Bc-, (3d") 

HO-Ba-Ba-Ba-Bc-, (3e") 

HO-Ba-Ba-Ba-Ba-Bc-, (3f.") 
HO-Bg-Ba-Ba-Ba-Ba-Bc-, (3g") 

HO-Bt-Bg-Ba-Ba-Ba-Ba-Bc-, (3h") 

22 
Apr. 12, 2007 

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

0.160 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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

2 
N N NH2 

O 

X Y 

(G2) 
O 

(A1) 
NH2 

N n 

{ } N % 
O 

X Y 

(A2) 
NH2 
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-continued -continued

(C1) (X2)
NH; |

(I)
l \ N S=l|’—OH
x O

N O lO

X Y [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

(C2) single bond or an alkylene group with 1-5 carbon atoms;

[0163] BM”3 is a group represented by the following for-
mula (3"):

-Bg-Bc-Bc-Bg-Bc-Bc- (3”)

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

[0165] BB”3 is a group represented by any one of the
following (103a") to (103m"): 

        
4C {2C} 20H, ( 03a”)

- 3a—C {2C 12OH, ( 03b”)

(U1) - 3a- 3 -C 12CH2O}, ( 03c”)
O - 3a- 3 -B -CH2CH2OH, ( 03d”)

- 3a- 3 -B - 3t-CH2CH2OH, ( 03c”)

NH - 3a- 3 -B - 3t-Bc-C 12CH2OH, ( 03f“)

| k - 3a- 3 -B - 3t-Bc-B -CH2CH2OH, ( 03g”)
N O - 3a- 3 -B - 3t-Bc-B -Bc-CH2CH2OH, ( 03h”)

O - 3a- 3 -B - 3t-Bc-B -Bc-Ba—CH2CH2OH, ( 031”)

- 3a- 3 -B - 3t-Bc-B -Bc-Ba—Ba—CH2CH2OH, ( 03]”)

X Y - 3a- 3 -B - 3t-Bc-B -Bc-Ba—Ba—Bc-CH2CH2OH, ( 03k”)

- 3a— 3 -B - 3t-Bc-B -Bc-Ba-Ba-Bc-Ba-CH2CH2OH, or ( 031”)

(T2) - 3a— 3 -B - 3t-Bc-B -Bc-Ba-Ba-Bc-Ba-Bg-
O CH2C {2O 1 (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 (111") has
2"-O;4"-C-alkylene group.

compoun represente y t e o ow1ng0168 29A d db hfll'

general formula (IV") or a pharmacologically acceptable
salt thereof: 

 
3T"4*BM"4*BB"4 (NH)

where BTH4 is a group represented by any one of the
following (4a") to (4j"):

[0161] where X is individually and independently a group 10*, (4a”)
represented by the following formula (X1) or (X2): {0333 (4b”)

{O-Bc-Ba-, (4c”)

(X1) {O-Bt—Bc—Ba—, (4d”)

| {O-Bg-Bt-Bc-Ba-, (4e”)

(I) {O-Bg-Bg-Bt-Bc-Ba-, (4f')
0=P—0H {O-Ba-Bg-Bg-Bt-Bc-Ba-, (4g”)

('3 {O-Bt-Ba-Bg-Bg-Bt-Bc-Ba-, (4h”)
l {O-Bc-Bt-Ba-Bg-Bg-Bt-Bc-Ba-, or (4i”)

)HO-Bg-Bc-Bt—Ba-Bg-Bg-Bt-Bc-Ba- (4j”)

Sarepta Exhibit 1051, Page 46 of 175
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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 -continued 
following formula (A1) or (A2); Bc is a group represented (C2) 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N 

C 2 
N N NH2 

O (U1) 
O 

X Y 
NH 

(G2) -N 
O N O 

O 

X Y 

(T2) 
O 

(A1) 
NH2 

N n 

KJJ N 4. 
O 

X Y 
0170 where X is individually and independently a group 

(A2) represented by the following formula (X 1) or (X2): 
NH2 

N n (X1) 
7 N (l- 

o=-oil 
(X2) 

C1 NH2 (C1) 

SEP-OH 
NN 

O 

0171 Y is individually and independently a hydrogen 
X 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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0172 B is a group represented by the following for 
mula (4"): 

-Bg-Bg-Bc-Bt-Bg-Bc-Bt-Bt-Bt- (4") 

0173 where Bg, Ba, Bt and Bc are as defined above: 
0.174 B is a group represented by any one of the 
following (104a") to (104"): 

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"-O.4"-C-alkylene group. 

compound represented by the following O177 30 A d d by the followi 
general formula (V") or a pharmacologically acceptable 
salt thereof: 

BT's BM's BBs (V") 

0178 where Bris is a group represented by any one of the 
following (5a") to (5"): 

HO- (5a") 

HO-Ba-, (5b") 
HO-Bg-Ba-, (5c") 
HO-Bg-Bg-Ba-, (5d") 
HO-Ba-Bg-Bg-Ba-, (5e") 
HO-Bc-Ba-Bg-Bg-Ba-, (5f.") 
HO-Bc-Bc-Ba-Bg-Bg-Ba-, (5g") 

HO-Bt-Bc-Bc-Ba-Bg-Bg-Ba-, (5h") 

HO-Bg-Bt-Bc-Bc-Ba-Bg-Bg-Ba-, or (5i") 

HO-Ba-Bg-Bt-Bc-Bc-Ba-Bg-Bg-Ba- (5") 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

2 
N N NH2 

-continued 
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(G2) 

(A1) 

(A2) 

(C1) 

(C2) 
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-continued 
(U1) 

O 

NH 

1s. 
O 

Y 

(T2) 
O 

HC 
NH 

1s, 

0180 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

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 BMs is a group represented by the following for 
mula (5"): 

0183 where Bg, Ba, Bt and Bc are as defined above: 
0184 BBs is a group represented by any one of the 
following (105a") to (105"): 

26 
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-Bg-Bg-Bc-Bt-Bg-Bc-Bt-Bt-CH2CH2OH, or (1051") 

-Bg-Bg-Bc-Bt-Bg-Bc-Bt-Bt-Bt-CH2CH2OH (105") 

0185 where Bg, Ba, Bt and Bc are as defined above: 
0186 provided that at least one of the nucleosides con 
stituting the compound represented by formula (V") has 
2"-O.4"-C-alkylene group. 

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

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

HO- (6a") 

HO-Ba-, (6b") 

HO-Ba-Ba-, (6c") 

HO-Ba-Ba-Ba-, (6d') 

HO-Bc-Ba-Ba-Ba-, (6e") 

HO-Bc-Bc-Ba-Ba-Ba-, (6f") 

HO-Bt-Bc-Bc-Ba-Ba-Ba-, (6g") 

HO-Bt-Bt-Bc-Bc-Ba-Ba-Ba-, (6h") 

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

HO-Bt-Bc-Bt-Bt-Bc-Bc-Ba-Ba-Ba- (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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 
O 

N NH 

{ll 2 
N N NH2 

O 

Y 

(G2) 
O 
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-continued 

NH2 

N n 

{ N 4. 
O 

X Y 

NH2 

N n 

( . ) 2 
N 
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(A1) 

(A2) 

(C1) 

(C2) 

(U1) 

-continued 
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(T2) 

0.190 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

0191 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; 

0.192 B is a group represented by the following for 
mula (6"): 

-Bg-Bc-Ba-Bg-Bc-Bc-Bt-Bc-Bt 

0193 where Bg, Ba, Bt and Bc are as defined above: 
0194 B is a group represented by any one of the 
following (106a") to (106"): 

—CHCH-OH, 
-Bc-CHCH-OH, 
-Bc-Bg-CHCH-OH, 
-Bc-Bg-Bc-CH2CH2OH, 

-Bc-Bg-Bc-Bt-CH2CH2OH, 

-Bc-Bg-Bc-Bt-Bc-CH2CH2OH, 

-Bc-Bg-Bc-Bt-Bc-Ba-CH2CH2OH, 

-Bc-Bg-Bc-Bt-Bc-Ba-Bc-CH2CH2OH, 

(106a") 
(106b") 
(106c") 
(106d') 
(106e") 
(106f") 
(106g") 

(106.h") 
(1061") 
(106") 

0.195 where Bg, Ba, Bt and Bc are as defined above: 
0.196 provided that at least one of the nucleosides con 
stituting the compound represented by formula (VI") has 
2"-O.4"-C-alkylene group. 
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0197) 32 A compound represented by the following 
general formula (VII") or a pharmacologically acceptable -continued 
salt thereof: 

NH 
BT.7 B.M. 7 BB7 (VII") 2 

0198 where Bri, is a group represented by any one of the N NN 
following (7a") to (7"): ( 

HO- 7a." 2 (7a") N 
HO-Bt-, (7b") 

HO-Bt-Bt-, (7c") 
HO-Bg-Bt-Bt-, (7d") 

HO-Ba-Bg-Bt-Bt-, (7e") 

HO-Bg-Ba-Bg-Bt-Bt-, (7f") 

HO-Bt-Bg-Ba-Bg-Bt-Bt-, (7g") NH2 

HO-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, (7h") n 
N 

HO-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, or (7") 

HO-Bc-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt- (7") -N 
N O 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group X Y 
represented by the following formula (U 1) or (T2): 

NH2 
(G1) 

O 

N 

Cl 2 
N N NH2 

O 

X Y 

(G2) O 
O 

O 
(A1) 

NH2 

N n 

{ N 4. 
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(A2) 

(C1) 

(C2) 

(U1) 

(T2) 
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[0200] where X is individually and independently a group
represented by the following formula (X1) or (X2):

(X1)

(X2)

[0201] 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;

[0202] BM,7 is a group represented by the following for-
mula (7"):

-Bt-Bc-Bt-Bt-Bc-Bc-Ba-Ba-Ba- tm (7”)

[0203] where Bg, Ba, Bt and Bc are as defined above;

[0204] BB”7 is a group represented by any one of the
following (107a") to (107j"):

7CH2CH2OH, (1073”)

-Bg—CH2CH2OH, (107b”)

-Bg—Bc-CH2CH2OH, (107c”)

-Bg—Bc-Ba-CH2CH2OH, (107d”)

-Bg—Bc-Ba-Bg-CH2CH2OH, (107e”)

-Bg—Bc-Ba-Bg-Bc-CH2CH20H, (107f')

-Bg-Bc-Ba-Bg-Bc-Bc-CH2CH2OH, (107g”)

-Bg-Bc-Ba—Bg-Bc-Bc-Bt-CH2CH2OH, (107h”)

-Bg—Bc-Ba—Bg-Bc-Bc-Bt-Bc-CH2CH2OH, or (107i”)

-Bg-Bc-Ba—Bg-Bc-Bc-Bt—Bc-Bt—CH2CH2OH (107] ”)

[0205] where Bg, Ba, Bt and Bc are as defined above;

[0206] provided that at least one of the nucleosides con-
stituting the compound represented by formula (Vll") has
2"-O,4"-C-alkylene group.

[0207] [33] A compound represented by the following
general formula (Vlll") or a pharmacologically accept-
able salt thereof:

BT"8iBM"8iBB"8 (Vlll”)

[0208] where BTH8 is a group represented by any one of the
following (8a") to (8n"):

H07, (83”)

HO-Bc—, (8b”)

HO-Bt-Bc-, (8c”)

HO-Ba—Bt-Bc-, (8d”)

HO-Bc—Ba—Bt-Bc-, (8e”)

HO-Bt—Bc-Ba-Bt-Bc-, (8f)

29
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HO-Bt—Bt—Bc-Ba—Bt—Bc-, (85%”)

HO-Bt-Bt—Bt—Bc-Ba—Bt—Bc-, (8h”)

HO-Bg-Bt—Bt—Bt-Bc-Ba—Bt—Bc-, (81”)

HO-Bt—Bg-Bt—Bt-Bt—Bc-Ba—Bt—Bc-, (8j ”)

HO-Bt—Bt—Bg-Bt-Bt-Bt-Bc-Ba—Bt-Bc-, (8k”)

HO-Ba—Bt-Bt—Bg-Bt-Bt—Bt—Bc-Ba—Bt-Bc-, (81”)

HO-Bc-Ba-Bt-Bt-Bg-Bt-Bt-Bt-Bc-Ba—Bt-Bc-, or (8m”)

HO-Bc-Bc-Ba-Bt-Bt-Bg-Bt-Bt-Bt—Bc-Ba-Bt-Bc- (8n”)

[0209] 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); Bc 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)

 

o

N

< I r/
N N NH20

T Y
(G2)0

(A1)
NH2

N \

</ | j
N N/

o

T Y
(A2)

NH2

N \

</ | NAN
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-continued 

(C1) 
NH2 

NN 

1s. 
O 

X Y 

(C2) 
NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 
O 

0210 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

30 
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-continued 
(X2) 

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 BMs is a group represented by the following for 
mula (8"): 

-Ba-Bg-Bc-Bt-Bc- (8") 

0213 where Bg, Ba, Bt and Bc are as defined above: 
0214 BBs is a group represented by any one of the 
following (108a") to (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'-O.4"-C-alkylene group. 

compound represented by the following O217 34. A d d by the followi 
general formula (IX") or a pharmacologically acceptable 
salt thereof: 

BTng BMg BBg (IX") 

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

D-, (9a") 
D-Bg-, (9b") 
D-Ba-Bg-, (9c") 
D-Bg-Ba-Bg-, (9d") 
D-Ba-Bg-Ba-Bg-, (9e") 
D-Bc-Ba-Bg-Ba-Bg-, (9f") 
D-Bc-Bc-Ba-Bg-Ba-Bg-, (9g") 
D-Ba-Bc-Bc-Ba-Bg-Ba-Bg-, (9h") 

D-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg-, (91") 

D-Bt-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg-, (9") 

D-Bg-Bt-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg-, (9k") 
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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); Bc is a group represented 
by the following formula (C1) or (C2); Bt is a group 
represented by the following formula (U 1) or (T2); and D 
is HO or Ph- wherein Ph- is a group represented by the 
following first formula: 

O 

| ()---- 
OH 

(G1) 
O 

N 
7 NH 

. es NH2 
Y 

(G2) 
O 

(A1) 
NH2 

N n 

{ 2 N 
O N 

Y 

(A2) 
NH 

N n 

( . ) 2 
N 

-continued 

O 

o=l-oil 
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(C1) 

(C2) 

(U1) 

(T2) 

0220 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1)   
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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 BMo is a group represented by the following for 
mula (9"): 

0223 where Bg, Ba, Bt and Bc are as defined above: 
0224 B is a group represented by any one of the 
following (109a") to (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"-O.4"-C-alkylene group. 

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

BT10 BM"10 BB"10 (X") 

0228 where Brio is a group represented by any one of 
the following (10a") to (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); Bc is a group represented 
by the following formula (C1) or (C2); Bt is a group 
represented by the following formula (U 1) or (T2); and D 
is HO or Ph- wherein Ph- is a group represented by the 
following first formula: 

32 

O 

o--o- 
OH 

O 

N NH 

{ | als N N 

Y 

O 
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(G1) 

(G2) 

(A1) 

(A2) 
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-continued 
(C1) 

NH2 

r 1s. 
O 

Y 

(C2) 
NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 
O 

H3C 
NH 

0230 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

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 Bo is a group represented by the following 
formula (10"): 

0233 where Bg, Ba, Bt and Bc are as defined above: 
0234 Bo is a group represented by any one of the 
following (110a") to (110e"): 

—CH2CH2OH, (110a") 

(11Ob") 

(11 Oc") 

-Bc-CH2CH2OH, 

-Bc-Ba-CH2CH2OH, 
-Bc-Ba-Bg-CHCH-OH, or (110d") 

-Bc-Ba-Bg-Bt-CH2CH2OH (110e") 

0235 where Bg, Ba, Bt and Bc are as defined above: 
0236 provided that at least one of the nucleosides con 
stituting the compound represented by formula (X") has 
2"-O.4"-C-alkylene group. 

0237 36 A compound represented by the following 
general formula (XI") or a pharmacologically acceptable 
salt thereof: 

BT11-BM11 BB 11 (XI") 

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

D-, (11a") 

D-Bc-, (11b") 

D-Ba-Bc-, (11c") 

D-Bc-Ba-Bc-, (11d") 

D-Bc-Bc-Ba-Bc-, (11e") 

D-Ba-Bc-Bc-Ba-Bc-, (11 f") 

D-Ba-Ba-Bc-Bc-Ba-Bc-, (11g") 

D-Bt-Ba-Ba-Bc-Bc-Ba-Bc-, (11 h") 

D-Bg-Bt-Ba-Ba-Bc-Bc-Ba-Bc-, or (11i") 

D-Ba-Bg-Bt-Ba-Ba-Bc-Bc-Ba-Bc- (11j") 

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); Bc is a group represented 
by the following formula (C1) or (C2); Bt is a group 
represented by the following formula (U 1) or (T2); and D 
is HO or Ph- wherein Ph- is a group represented by the 
following first formula: 
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O 

o--o- 
OH 

O 

N NH 

{ll 2 
O N N NH2 

X Y 

O 

N 
NH 

( als 
N NH 

NH2 

N n 

{ 2 N 
O N 

X Y 

NH2 

N N 

( . ) 2 
N 
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-continued 
(C1) 

NH2 

r 1s. 
(G1) O 

Y 

(C2) 

(G2) 

(U1) 
O 

NH 

1s. 
O 

(A1) X Y 

(T2) 
O 

(A2) 

0240 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

O 

o=l-oil 
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represented by the following formula (U 1) or (T2); and D 
-continued is HO or Ph- wherein Ph- is a group represented by the 

(X2) following first formula: 

s=-ol O 

()---- 
OH 

0241 Y is individually and independently a hydrogen (G1) 
atom, a hydroxyl group or an alkoxy group with 1-6 O 
carbon atoms; and Z is individually and independently a 
single bond or an alkylene group with 1-5 carbon atoms; 7 NH 

0242 BM is a group represented by the following ( 2. 
formula (11"): O N 4. NH2 

-Ba-Bg-Bg-Bt-Bt-Bg-Bt-Bg-Bt-Bc-Ba- (11") 

0243 where Bg, Ba, Bt and Bc are as defined above: 
0244 B is a group represented by any one of the X Y 
following (111a") to (111j"): 

—CH2CH2OH, (111a") 
-Bc-CH2CH2OH, (111b") O (G2) 

-Bc-Bc-CH2CH2OH, (111.c") 
-Bc-Bc-Ba-CH2CH2OH, (111d") 
-Bc-Be-Ba-Bg-CH2CH2OH, (111e") 
-Bc-Bc-Ba-Bg-Ba-CHCH-OH, (111 f") 
-Bc-Bc-Ba-Bg-Ba-Bg-CH2CH2OH, (111g") 

-Bc-Bc-Ba-Bg-Ba-Bg-Bt-CH2CH2OH, (111 h") 

-Bc-Bc-Ba-Bg-Ba-Bg-Bt-Ba-CH2CH2OH, or (111i") 
-Bc-Bc-Ba-Bg-Ba-Bg-Bt-Ba-Ba-CH2CH2OH (111j") 

0245 where Bg, Ba, Bt and Bc are as defined above: 
0246 provided that at least one of the nucleosides con- A1 

stituting the compound represented by formula (XI") has NH2 (A1) 
2"-O.4"-C-alkylene group. 

0247 (37. A compound represented by the following 7 NN 
general formula (XII") or a pharmacologically acceptable ( 2 
salt thereof: N 2 

O N 
BT12 BM"12 BB 12 (XII") 

0248 where BT2 is a group represented by any one of 
the following (12a") to (12"): 

D-, (12a") X Y 

D-Bt-, (12b") 

D-Ba-Bt-, (12c") 

D-Bc-Ba-Bt-, (12d") NH2 (A2) 
D-Bc-Bc-Ba-Bt-, (12e") 

D-Ba-Bc-Bc-Ba-Bt-, (12f") 
D-Bc-Ba-Bc-Bc-Ba-Bt-, (12g") 

D-Bc-Bc-Ba-Bc-Bc-Ba-Bt-, (12h") 

D-Bc-Bc-Bc-Ba-Bc-Bc-Ba-Bt-, or (121") 
D-Ba-Bc-Bc-Bc-Ba-Bc-Bc-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); Bc is a group represented 
by the following formula (C1) or (C2); Bt is a group 
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-continued 
(C1) 

O 

Y 

(C2) 
NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 

0250 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

36 
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-continued 
(X2) 

0251 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; 

0252 BM is a group represented by the following 
formula (12"): 

-Bc-Ba-Bc-Bc-Bc-Bt-Bc-Bt-Bg-Bt-Bg- (12") 

0253 where Bg, Ba, Bt and Bc are as defined above: 
0254 B is a group represented by any one of the 
following (112a")-(112"): 

—CH2CH2OH, (112a") 
-Ba-CH2CH2OH, (112b") 
-Ba-Bt-CHCH-OH, (112c") 
-Ba-Bt-Bt-CHCH-OH, (112d") 
-Ba-Bt-Bt-Bt-CHCH-OH, (112e") 
-Ba-Bt-Bt-Bt-Bt-CHCH-OH, (112f") 
-Ba-Bt-Bt-Bt-Bt-Ba-CHCH-OH, (112g") 
-Ba-Bt-Bt-Bt-Bt-Ba-Bt-CHCH-OH, (112h") 
-Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba-CHCH-OH, or (112i") 
-Ba-Bt-Bt-Bt-Bt-Ba-Bt-Ba-Ba-CHCH-OH (112") 

0255 where Bg, Ba, Bt and Bc are as defined above: 
0256 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XII") has 
2"-O.4"-C-alkylene group. 

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

B 13 BM 13 BB 13 (XIII") 

0258 where Br. is a group represented by any one of 
the following (13a") to (13k"): 

HO- (13a") 

HO-Bc-, (13b") 

HO-Bt-Bc-, (13c") 
HO-Bg-Bt-Bc-, (13d") 
HO-Bg-Bg-Bt-Bc-, (13e") 
HO-Ba-Bg-Bg-Bt-Bc-, (13f") 
HO-Ba-Ba-Bg-Bg-Bt-Bc-, (13g") 

HO-Bc-Ba-Ba-Bg-Bg-Bt-Bc-, (13h") 

HO-Bt-Bc-Ba-Ba-Bg-Bg-Bt-Bc-, (13.1") 

HO-Bc-Bt-Bc-Ba-Ba-Bg-Bg-Bt-Bc-, or (13") 

HO-Bc-Bc-Bt-Bc-Ba-Ba-Bg-Bg-Bt-Bc- (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); Bc is a group represented 

  

  



US 2007/0O82861 A1 Apr. 12, 2007 
37 

by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

N 

( 1. 2 
o, N NH2 

NH2 

N n 

Kl 2 N 
O N 

X Y 

NH2 

N n 

( . ) 2 
N 

-continued 
(C1) 

NH2 

G1 (G1) NN 

1s. 
O 

Y 

(C2) 

(G2) 

(U1) 
O 

NH 

1s. 
O 

(A1) 
X Y 

(T2) 
O 

(A2) 

0260 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

O 

o=l-oil 
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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 BM is a group represented by the following 
formula (13"): 

-Ba-Bc-Bc-Bc-Ba-Bc-Bc-Ba-Bt-Bc- (13") 

0263 where Bg, Ba, Bt and Bc are as defined above: 
0264 B is a group represented by the following 
(113a"): 

–CHCH-OH (113a") 

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

0266 39 A compound represented by the following 
general formula (XIV") or a pharmacologically accept 
able salt thereof: 

BT14 BM 14 BB"14 (XIV") 

where Bria 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-, (14f.") 
HO-Ba-Bg-Ba-Bg-Ba-Ba-, (14g") 

HO-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14.h") 

HO-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (141") 

HO-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14") 

HO-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14k") 

HO-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (141") 

HO-Bt-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14m") 

HO-Ba-Bt-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba-Ba-, (14n") 

HO-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba 
Ba-, (14o") 
HO-Bt-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg 
Ba-Ba-, or (14p") 

HO-Bt-Bt-Bg-Ba-Bt-Bc-Ba-Ba-Bg-Bc-Ba-Bg-Ba-Bg 
Ba-Ba- (14q") 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

O 

N NH 

{ll N 4. 

Y 

O 

Apr. 12, 2007 

(G1) 

(G2) 

(A1) 

(A2) 

(C1) 
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-continued 
(C2) 

NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 

0268 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

0269 Y is individually and independently a hydrogen 
atom, a hydroxyl group or an alkoxy group with 1-6 

39 
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carbon atoms; and Z is individually and independently a 
single bond or an alkylene group with 1-5 carbon atoms; 

0270 BM is a group represented by the following 
formula (14"): 

-Ba-Bg-Bc-Bc- (14") 

0271 where Bg, Ba, Bt and Bc are as defined above: 
0272 B, , , is a group represented by any one of the B4 group rep y any 
following (114a") to (114o"): 

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'-O.4"-C-alkylene group. 

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

BT15 BM 15 BB 15 (XV") 

0276 where Bris is a group represented by any one of 
the following (15a") to (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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 
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NH2 

N 

(OC o, 4. 

X Y 

NH2 

N n 

( . ) 2 
N 

40 

(G1) 

(G2) 

(A1) 

(A2) 

(C1) 

-continued 
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(C2) 

(U1) 

(T2) 

0278 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 
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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 
single bond or an alkylene group with 1-5 carbon atoms; 

0280 BMs is a group represented by the following 
formula (15"): 

0281 where Bg, Ba, Bt and Bc are as defined above: 

0282 BBs is a group represented by any one of the 
following (115a") to (115"): 

0283 where Bg, Ba, Bt and Bc are as defined above: 

0284 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XV") has 
2"-O.4"-C-alkylene group. 

compound represented by the following O28S 41 A d d by the followi 
general formula (XVI") or a pharmacologically accept 
able salt thereof: 

BT16 BM 16 BB"16 (XVI") 

0286 where BT is a group represented by any one of 
the following (15a") to (15"): 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

NH2 

N n 

{ N 4. 

Y 

NH2 

N n 

( . ) 2 
N 

Apr. 12, 2007 

(G1) 

(G2) 

(A1) 

(A2) 

(C1) 
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-continued 
(C2) 

NH2 

(U1) 
O 

NH 

1s. 
O 

X Y 

(T2) 
O 

0288 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(X2) 

42 
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0289 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; 

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

0291 where Bg, Ba, Bt and Bc are as defined above: 

0292 B is a group represented by any one of the 
following (116a") to (116"): 

—CHCH-OH, (116a") 

-Bt-CHCH-OH, (116b") 

-Bt-Bt-CHCH-OH, (116c") 

-Bt-Bt-Bc-CHCH-OH, (116d') 

-Bt-Bt-Bc-Ba-CHCH-OH, (116e") 

-Bt-Bt-Bc-Ba-Bt-CHCH-OH, (116f") 

-Bt-Bt-Bc-Ba-Bt-Bc-CHCH-OH, (116g") 

-Bt-Bt-Bc-Ba-Bt-Bc-Bc-CHCH-OH, (116h") 

-Bt-Bt-Bc-Ba-Bt-Bc-Bc-Bc-CHCH-OH, or (1161") 

-Bt-Bt-Bc-Ba-Bt-Bc-Bc-Bc-Ba-CHCH-OH (116") 

0293 where Bg, Ba, Bt and Bc are as defined above: 

0294 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XVI") 
has 2'-O.4"-C-alkylene group. 

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

BT, 17-BM17 BB 17 (XVII") 

0296 where Bri, is a group represented by any one of 
the following (17a") to (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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 
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NH2 

N n 

{ o, 4. 

X Y 

NH2 
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-continued 
(G1) (C2) 

NH2 

HC NN 

1s, 

(G2) 

(U1) 
O 

NH 

1s. 
O 

X Y 
(A1) 

(T2) 
O 

(A2) 

0298 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

(C1) 

(X2) 
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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; 

0300 B, is a group represented by the following 
formula (17"): 

0301 where Bg, Ba, Bt and Bc are as defined above: 

0302 BB, is a group represented by any one of the 
following (117a") to (117"): 

0303 where Bg, Ba, Bt and Bc are as defined above: 

0304 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XVII") 
has 2"-O,4"-C-alkylene group. 

0305 43 A compound represented by the following 
general formula (XVIII") or a pharmacologically accept 
able salt thereof: 

BT18 BM" is BB18 (XVIII") 

0306 where Bris is a group represented by any one of 
the following (18a") to (18"): 

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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

44 

O 

N 
NH 

{ll N 4. 

Y 

O 

NH2 

N n 

{ N 4. 

Y 

NH2 
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(G1) 

(G2) 

(A1) 

(A2) 

(C1) 
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-continued 
(C2) 

NH2 

HC 
3 n N 

1s, 

(U1) 
O 

NH 

1s. 
O 

Y 

(T2) 
O 

0308 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

0309 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; 

Apr. 12, 2007 

0310 BMs is a group represented by the following 
formula (18"): 

-Bc-Bt-Bc-Ba-Bg-Bc-Bt-Bt-Bc- (18") 

0311 where Bg, Ba, Bt and Bc are as defined above: 
0312 BEs is a group represented by any one of the 
following (118a") to (118"): 

—CH2CH2OH, 

-Bt-CHCH-OH, 

-Bt-Bt-CHCH-OH, 

-Bt-Bt-Bc-CHCH-OH, 

-Bt-Bt-Bc-Bc-CHCH-OH, 

-Bt-Bt-Bc-Bc-Bt-CHCH-OH, 

-Bt-Bt-Bc-Bc-Bt-Bt-CHCH-OH, 

-Bt-Bt-Bc-Bc-Bt-Bt-Ba-CHCH-OH, 
-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-CH2CH2OH, or (1181.") 

-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc-CH2CH2OH (118.") 

0313 where Bg, Ba, Bt and Bc are as defined above: 

(118a") 
(118b") 
(118c") 
(118d") 
(118e") 
(118f") 
(118g") 

(118.h") 

0314 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XVIII") 
has 2'-O.4"-C-alkylene group. 

0315) 44. A compound represented by the following 
general formula (XIX") or a pharmacologically accept 
able salt thereof: 

BT"19 BM"19 BB" 19 (XIX") 

0316 where Bro is a group represented by any one of 
the following (19a") to (19"): 

HO- (19a") 

HO-Bc-, (19b") 
HO-Bg-Bc-, (19c") 
HO-Ba-Bg-Bc-, (19d") 
HO-Bt-Ba-Bg-Bc-, (19e") 
HO-Bt-Bt-Ba-Bg-Bc-, (19f") 
HO-Bc-Bt-Bt-Ba-Bg-Bc-, (19g") 

HO-Bc-Bc-Bt-Bt-Ba-Bg-Bc-, (19h") 

HO-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc-, or (191") 

HO-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc- (19") 

0317 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); Bc is a group represented 
by the following formula (C1) or (C2); and Bt is a group 
represented by the following formula (U 1) or (T2): 

(G1) 

N 
W NH 

{ els NH2 
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-continued 

NH2 

N n 

{ N 4. 
O 

X Y 

NH2 

46 

(G2) 

(A1) 

(A2) 

(C1) 

(C2) 
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-continued 
(U1) 

(T2) 

0318 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 

0319 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; 

0320 BMo is a group represented by the following 
formula (19"): 

-Bt-Bt-Bc-Bc-Ba-Bg-Bc-Bc-Ba- (19") 

0321 where Bg, Ba, Bt and Bc are as defined above: 
0322 Bo is a group represented by any one of the 
following (119a") to (119"): 
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47

-Bt-Bt—Bg-Bt—Bg-Bt—CH2CH2OH, (119g”)

-Bt—Bt—Bg-Bt—Bg-Bt—Bt—CH2CH2OH, (11911”) -continued

-Bt-Bt-Bg-Bt-Bg-Bt—Bt—Bg-CH2CH2OH, or (1191”) NH;
-Bt—Bt—Bg-Bt—Bg-Bt—Bt-Bg-Ba—CH2CH2OH (119j”)

[0323] where Bg, Ba, Bt and Bc are as defined above; /N \N
[0324] provided that at least one of the nucleosides con- < I 2

stituting the compound represented by formula OilX") N N
has 2"-O,4"-C-alkylene group. O

[0325] [45] A compound represented by the following
general formula (XX") or a pharmacologically acceptable X Y
salt thereof: I

3T"20*BM"20*BB"20 (XXV!) NH;

[0326] where BTHZO is a group represented by any one of
the following (20a") to (20j"):

70*, (203”)

*O-Bc-, (20b”)

, O-Bt—Bc-, (20c”)

, O-Bt—Bt—Bc-, (20d”)

, O-Bc-Bt—Bt—Bc-, (20e”)

, O-Bg-Bc-Bt-Bt—Bc-, (20f)

, O-Ba—Bg-Bc-Bt—Bt-Bc-, (20g”)

, O-Bc-Ba—Bg-Bc-Bt-Bt-Bc-, (20h”) NH;
iO-Bt—Bc-Ba—Bg-Bc-Bt-Bt-Bc-, or (20i”)

, O-Bc-Bt-Bc-Ba-Bg-Bc-Bt-Bt-Bc- (20j ”) l \ N
[0327] where Bg is a group represented by the following K

formula (G1) or (G2); Ba is a group represented by the N 0
following formula (A1) or (A2); Bc 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): X Y

(G1)
0 NH2

N

/ NH

<N NANH2
0  

(G2)

 

Apr. 12, 2007

(A1)

(A2)

(C1)

(C2)

(U1)
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0335) 46 A compound represented by the following 
-continued general formula (XXI") or a pharmacologically accept 

O (T2) able salt thereof: 

H3C BT21—BM-21—BB 21 (XXI") 
NH 0336 where Br is a group represented by any one of 
1s the following (21a") to (21e"): 

N O HO- (21a") 

HO-Ba-, (21b") 

HO-Bc-Ba-, (21c") 

HO-Bt-Bc-Ba-, or (21d") 
HO-Bc-Bt-Bc-Ba– (21e") 

0337 where Bg is a group represented by the following 
0328 where X is individually and independently a group formula (G1) or (G2); Ba is a group represented by the 
represented by the following formula (X 1) or (X2): following formula (A1) or (A2); Bc is a group represented 

by the following formula (C1) or (C2); and Bt is a group 
(X1) represented by the following formula (U 1) or (T2): 

o--on O (G1) 

7 NH 
(X2) ( als 

N N NH2 
O 

SEP-OH 
X Y 

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; O (G2) 

0330 Bo is a group represented by the following 
formula (20"): 

-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc- (20") 

0331 where Bg, Ba, Bt and Bc are as defined above: 
0332 Bo is a group represented by any one of the 
following (120a") to (120"): 

—CH2CH2OH, (120a") 

-Bt-CHCH-OH, (12Ob") 

-Bt-Bt-CHCH-OH, (120c") 

-Bt-Bt-Bc-CHCH-OH, (120d") 

-Bt-Bt-Bc-Bc-CHCH-OH, (120e") 

-Bt-Bt-Bc-Bc-Ba—CH2CH2OH, (120f") NH2 (A1) 

-Bt-Bt-Bc-Bc-Ba-Bg-CHCH-OH, (120g") N n 

-Bt-Bt-Bc-Bc-Ba-Bg-Bc-CH2CH2OH, (120h") ( N 
-Bt-Bt-Bc-Bc-Ba-Bg-Bc-Bc-CH2CH2OH, or (1201") N e 
-Bt-Bt-Bc-Bc-Ba-Bg-Bc-Bc-Ba—CH2CH2OH (120") O 

0333 where Bg, Ba, Bt and Bc are as defined above: 
0334 provided that at least one of the nucleosides con- X Y 

stituting the compound represented by formula (XX") has 
2"-O.4"-C-alkylene group. 
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-continued 

NH2 

r 1s. 
O 

X Y 

NH2 

HC 
3 NN 
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0338 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(A2) 

(X1) 

(X2) 

(C1) 

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 BM is a group represented by the following 
formula (21"): 

-Bg-Bc-Bt-Bt-Bc-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc- (21") 

0341 where Bg, Ba, Bt and Bc are as defined above: 
0342 B is a group represented by any one of the 
following (121a") to (121e"): 

(C2) 

—CH2CH2OH, (121a") 
-Bt-CHCH-OH, (121b") 
-Bt-Bt-CHCH-OH, (121c") 
-Bt-Bt-Bc-CHCH-OH, or (121d") 
-Bt-Bt-Bc-Bc-CHCH-OH (121 e") 

0343 where Bg, Ba, Bt and Bc are as defined above: 
0344 provided that at least one of the nucleosides con 
stituting the compound represented by formula (XXI") 
has 2'-O.4"-C-alkylene group. 

0345 47 The compound of any one of 26 to 46 
above which is selected from the group consisting of the 
following compounds (i") to (xlix"), or a pharmacologi 
cally acceptable salt thereof: 

(U1) 

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

0347 (ii") a compound represented by the following 
formula (ii"): 

0348 (iii") a compound represented by the following 
formula (iii"): 

0349 (iv") a compound represented by the following 
formula (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 
Bc-Bc-Bc-Ba—CH2CH2OH (v") 

0351 (vi") a compound represented by the following 
formula (vi"): 

HO-Ba-Bg-Bc-Ba-Bt-Bg-Bt-Bt-Bc-Bc-Bc-Ba-Ba 
Bt-Bt-Bc-Bt-Bc-CHCH-OH (vi") 

0352 (vii") a compound represented by the following 
formula (vii"): 

HO-Bg-Bc-Bc-Bg-Bc-Bc-Ba-Bt-Bt-Bt-Bc-Bt-Bc 
Ba-Ba-Bc-Ba-Bg-CH2CH2OH (vii") 

0353 (viii") a compound represented by the following 
formula (viii"): 

HO-Bc-Ba-Bt-Ba-Ba-Bt-Bg-Ba-Ba-Ba-Ba-Bc 
Bg-Bc-Bc-Bg-Bc-Bc-CH2CH2OH (viii") 

0354 (ix") a compound represented by the following 
formula (ix"): 

HO-Bt-Bt-Bc-Bc-Bc-Ba-Ba-Bt-Bt-Bc-Bt-Bc-Ba 
Bg-Bg-Ba-Ba-Bt-CH2CH2OH (ix") 

0355 (X") a compound represented by the following 
formula (x"): 

HO-Bc-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg 
Bc-Ba-Bt-Bg-CH2CH2OH (x") 

0356 (xi") a compound represented by the following 
formula (xi"): 

HO-Bc-Bt-Bc-Ba-Bg-Ba-Bt-Bc-Bt-Bt-Bc-Bt-Ba 
Ba-Bc-Bt-Bt-Bc-CHCH-OH (xi") 

0357 (xii") a compound represented by the following 
formula (xii"): 

HO-Ba-Bc-Bc-Bg-Bc-Bc-Bt-Bt-Bc-Bc-Ba-Bc-Bt 
Bc-Ba-Bg-Ba-Bg-CHCH-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 
Bc-Bg-Bg-Bt-Bt-Bt-CH2CH2OH (xiii") 

0359 (xiv") a compound represented by the following 
formula (xiv"): 

HO-Bg-Bg-Bc-Bt-Bg-Bc-Bt-Bt-Bt-Bg-Bc-Bc-Bc-Bt 
Bc-Ba-Bg-Bc-CH2CH2OH (xiv") 

0360 (XV") a compound represented by the following 
formula (xv"): 

HO-Ba-Bg-Bt-Bc-Bc-Ba-Bg-Bg-Ba-Bg-Bc-Bt-Ba 
Bg-Bg-Bt-Bc-Ba—CH2CH2OH (xv") 

0361 (xvi") a compound represented by the following 
formula (xvi"): 

HO-Bg-Bc-Bt-Bc-Bc-Ba-Ba-Bt-Ba-Bg-Bt-Bg-Bg 
Bt-Bc-Ba-Bg-Bt-CHCH-OH (xvii") 

0362 (xvii") a compound represented by the following 
formula (xvii"): 

HO-Bg-Bc-Bt-Ba-Bg-Bg-Bt-Bc-Ba-Bg-Bg-Bc-Bt-Bg 
Bc-Bt-Bt-Bt-CHCH-OH (xvii") 

0363 (xviii") a compound represented by the following 
formula (xviii"): 

Ba-Bc-Bt-Bc-CHCH-OH (xviii") 

50 
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0364 (Xix") a compound represented by the following 
formula (xix"): 

0365 (XX") a compound represented by the following 
formula (XX"): 

0366 (XXi") a compound represented by the following 
formula (XXi"): 

0367 (XXii") a compound represented by the following 
formula (xxii"): 

0368 (XXiii") a compound represented by the following 
formula (xxiii"): 

(xxiii") 
0369 (XXiv") a compound represented by the following 
formula (xxiv"): 

0370 (XXV") a compound represented by the following 
formula (XXV"): 

(xxiv") 

0371 (XXvi") a compound represented by the following 
formula (XXvi"): 

(xxvii") 
0372 (XXvii") a compound represented by the following 
formula (xxvii"): 

0373 (XXviii") a compound represented by the following 
formula (xxviii"): 

(xxviii") 
0374 (XXix") a compound represented by the following 
formula (xxix"): 

0375 (XXX") a compound represented by the following 
formula (XXX"): 

(xxix") 

0376 (XXXi") a compound represented by the following 
formula (XXXi"): 

0377 (XXXii") a compound represented by the following 
formula (xxxii"): 

0378 (XXXiii") a compound represented by the following 
formula (xxxiii"): 

(XXXii") 

(xxxiii") 
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0379 (XXXiv") a compound represented by the following 
formula (xxxiv"): 

0380 (XXXV") a compound represented by the following 
formula (XXXV"): 

0381 (XXXvi") a compound represented by the following 
formula (XXXVi"): 

0382 (XXXvii") a compound represented by the following 
formula (XXXVii"): 

Bc-Ba-Bg-Bt-Bt-CHCH-OH (XXXvii") 

0383 (XXXviii") a compound represented by the follow 
ing formula (XXXViii"): 

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

0385 (xl") a compound represented by the following 
formula (x1"): 

HO-Bc-Bc-Bt-Bc-Bc-Bg-Bg-Bt-Bt-Bc-Bt-Bg-Ba 
Ba-Bg-Bg-Bt-Bg-CH2CH2OH (xl") 

0386 (xli") a compound represented by the following 
formula (xli"): 

HO-Bc-Ba-Bt-Bt-Bt-Bc-Ba-Bt-Bt-Bc-Ba-Ba-Bc-Bt 
Bg-Bt-Bt-Bg-CHCH-OH (xli") 

0387 (xlii") a compound represented by the following 
formula (xlii"): 

HO-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc-Bt-Bt-Bc-Bc-Ba 
Bg-Bc-Bc-Ba—CH2CH2OH (xlii") 

0388 (xliii") a compound represented by the following 
formula (xliii"): 

HO-Bt-Ba-Ba-Bg-Ba-Bc-Bc-Bt-Bg-Bc-Bt-Bc-Ba 
Bg-Bc-Bt-Bt-Bc-CHCH-OH (xliii") 

0389 (xliv") a compound represented by the following 
formula (xliv"): 

HO-Bc-Bt-Bt-Bg-Bg-Bc-Bt-Bc-Bt-Bg-Bg-Bc-Bc-Bt 
Bg-Bt-Bc-Bc-CH2CH2OH (xliv") 

0390 (xlv") a compound represented by the following 
formula (xlv"): 

HO-Bc-Bt-Bc-Bc-Bt-Bt-Bc-Bc-Ba-Bt-Bg-Ba-Bc-Bt 
Bc-Ba-Ba-Bg-CH2CH2OH (xlv") 

0391 (xlvi") a compound represented by the following 
formula (xlvi"): 

HO-Bc-Bt-Bg-Ba-Ba-Bg-Bg-Bt-Bg-Bt-Bt-Bc-Bt 
Bt-Bg-Bt-Ba-Bc-CHCH-OH (xlvi.") 

0392 (xlvii") a compound represented by the following 
formula (xlvii"): 

Apr. 12, 2007 

0393 (xlviii") a compound represented by the following 
formula (xlviii"): 

0394 (xlix") a compound represented by the following 
formula (xlix"): 

HO-Bg-Bc-Bt-Bt-Bc-Bt-Bt-Bc-Bc-Bt-Bt-Ba-Bg-Bc 
Bt-Bt-Bc-Bc-CHCH-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); Bc is a group represented 
by the following formula (C1) or (C2); Bt is a group 
represented by the following formula (U 1) or (T2); and D 
is HO or Ph- wherein Ph- is a group represented by the 
following first formula: 

O 

o-i-o- 
OH 

(G1) 
O 

N NH 

{ll 2 
N N NH2 

O 

X Y 

(G2) 
O 

(A1) 
NH2 

N n 

KJJ N 4. 
O 

X Y 
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(A2) 

(C1) 

(C2) 

(U1) 

(T2) 

Apr. 12, 2007 

0396 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(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 
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): 

04.00 (ii"-a) a compound represented by the following 
formula (ii"-a): 

04.01 (iii"-a) a compound represented by the following 
formula (iii"-a): 

0402 (iv"-a) a compound represented by the following 
formula (iv"-a): 

0403 (v"-a) a compound represented by the following 
formula (v"-a): 

0404 (vi"-a) a compound represented by the following 
formula (vi"-a): 

04.05 (vii"-a) a compound represented by the following 
formula (vii"-a): 

0406 (viii"-a) a compound represented by the following 
formula (viii"-a): 
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0407 (ix"-a) a compound represented by the following 
formula (ix"-a): 

HO-B't-Bu-Bc-Bc-Bc-Bal Ba-Bt-Bu-Bc-Bt-Bc-Ba 
Bg-Bg-Ba-Ba-B't-CH2CH2OH (ix"-a) 

0408 (X"-a) a compound represented by the following 
formula (x"-a): 

HO-Bc-Bc-Ba-B'u-B't-B'u-Bg-B't-Ba-B'u-B't-B't-Ba 
Bg-Bc-Ba-B't-Bg-CH2CH2OH (x"-a) 

04.09 (xi"-a) a compound represented by the following 
formula (xi"-a): 

HO-Bc-B't-Bc-Ba-Bg-Ba-B't-Bc-Bu-Bu-Bc-B't-Ba 
Ba-Bc-B'u-B'u-Bc-CHCH-OH (xi"-a) 

0410 (xii"-a) a compound represented by the following 
formula (xii"-a): 

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

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

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

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

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

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

Bc-Ba-Bc-B't-Bc-CHCH-OH (xviii"-a) 

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

0418 (XX"-a) a compound represented by the following 
formula (XX"-a): 

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

0420 (XXii"-a) a compound represented by the following 
formula (xxii"-a): 
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0421 (xxiii"-a) a compound represented by the following 
formula (xxiii"-a): 

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

0423 (XXV"-a) a compound represented by the following 
formula (XXV"-a): 

0424 (XXvi"-a) a compound represented by the following 
formula (XXvi"-a): 

0425 (XXvii"-a) a compound represented by the follow 
ing formula (XXVii"-a): 

(xxvii"-a) 
0426 (XXviii"-a) a compound represented by the follow 
ing formula (xxviii"-a): 

0427 (XXix"-a) a compound represented by the following 
formula (xxix"-a): 

(xxviii"-a) 

0428 (XXX"-a) a compound represented by the following 
formula (XXX"-a): 

0429 (XXXi"-a) a compound represented by the following 
formula (XXXi"-a): 

0430 (XXXii"-a) a compound represented by the follow 
ing formula (XXXii"-a): 

(XXXii"-a) 
0431 (XXXiii"-a) a compound represented by the follow 
ing formula (XXXiii"-a): 

Bc-Ba-Bc-Bc-Ba-B't-Bc-CHCH-OH (XXXiii"-a) 
0432 (XXXiv"-a) a compound represented by the follow 
ing formula (XXXiv"-a): 

(XXXiv"-a) 
0433 (XXXV"-a) a compound represented by the follow 
ing formula (XXXV"-a): 

(XXXV"-a) 
0434 (XXXvi"-a) a compound represented by the follow 
ing formula (XXXVi"-a): 

0435 (XXXvii"-a) a compound represented by the follow 
ing formula (XXXVii"-a): 

(XXXvii"-a) 
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0436 (XXXviii"-a) a compound represented by the fol 
lowing formula (XXXViii"-a): 

0437 (XXXix"-a) a compound represented by the follow 
ing formula (XXXix"-a): 

0438 (X1"-a) a compound represented by the following 
formula (x1"-a): 

0439 (xli"-a) a compound represented by the following 
formula (xli"-a): 

0440 (xlii"-a) a compound represented by the following 
formula (xlii"-a): 

0441 (xliii"-a) a compound represented by the following 
formula (xliii"-a): 

0442 (xliv"-a) a compound represented by the following 
formula (xliv"-a): 

0443 (xlv"-a) a compound represented by the following 
formula (xlv"-a): 

0444 (xlvi"-a) a compound represented by the following 
formula (xlvi"-a): 

0445 (xlvii"-a) a compound represented by the following 
formula (xlvii"-a): 

0446 (xlviii"-a) a compound represented by the follow 
ing formula (xlviii"-a): 

0447 (xlix"-a) a compound represented by the following 
formula (xlix"-a): 

0448 (1"-a) a compound represented by the following 
formula (1"-a): 

0449 (li"-a) a compound represented by the following 
formula (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); Bc is a group represented 
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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 (U 1); and D 
is HO or Ph- wherein Ph- is a group represented by the 
following first formula: 

O 

o-i-o- 
OH 

(G1) 
O 

N NH 

2 
N N NH2 

O 

X Y 

(G2) 
O 

(A1) 
NH2 

N n 

{ } N 4. 
O 

X Y 

(A2) 
NH2 
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-continued 
(C1) 

(C2) 

(U1) 

(T2) 

0451 where X is individually and independently a group 
represented by the following formula (X 1) or (X2): 

(X1) 
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-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 

CHC 

12 C 

f 12 C 

12 C 

f 12 C 

HO 
Ba:- 

HO-Bg 

thereof: 

HOH 

Ba CHCH-OH 

"1) 

"2) 

"3) 

"4) 

"5) 

"6) 

"7) 

"8) 

O) 

1) 

2) 

3) 

4) 

5) 

6) 

7) 
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12 C 

12 C 

f 12 C 

12 C HO 
O Ba-Bg: 

12 C 

f 12 C 12 O 

El B : : B t : : 

s B t Bg . 

C : 

2861 A1 

Bg-Bu-Bai Bak-Bck-Bas 

C : B 8. : B C : B C : B 8. : B 9. : B 8. : : B 9. : : B t : : 

HO Ba-Bg 
Bg-Ba-Bu 

Bai Ba-Bt 
CHCH-OH 

CHCH-OH 

CHCH-OH 

CHCH-OH 

CHOH 
HO-Bt-Bas Basi-Bc *-Bak-Bg-Bu-Bc 

"18) 

"19) 

"20) 

"21) 

"22) 

"23) 

"24) 

"25) 

"26) 

"27) 

"28) 

"29) 

"30) 

"31) 

"32) 

"33) 

"34) 

"35) 

"36) 

"37) 

"38) 

"39) 

"40) 

"41) 
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12 C 

12 C 

12 C 

0454 where Bg is a group represented by the following 
formula (G1), Ba is a group represented by the follow 
ing formula (A1"); Bc is a group represented by the 
following formula (C1); Bu is a group represented by 
the following formula (U 1); 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); Bt is a 
group represented by the following formula (T2); and Ph 
is a group represented by the following first formula: 

O 

| 
o--o- 

OH 

(G1) 
O 

N NH 

{ll 2 
N N NH2 

O 

ORI 

(A1) 
NH2 

N n 

{ N 4. 
O 

X OR 
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(T2) 

0455 where X is individually and independently a group 
represented by the following formula (X 1) 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) 

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 (X 1), 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: 

(I"50-a) 

HO-Ba-Ba-Bc * :-Ba-Bt. Bt -Bu-Bc Bt. - 
Bar-Ba-Bu-Bt * *-Bt. -Bar-Bas-Ba-CH2CH2OH 

(I"50-b) 
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-continued 
(I"1-a) 

EEEEEEEEEEEEEE Bt. -Bar-Ba--Bc * :-Ba-i-Ba-Bit Bt-CH2CH2OH 

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); Bc * 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, Bu, 
Bg, Ba, Bc and Bt has a group represented by 
formula (X2) aS X and all of 

Bt, Big"), Ba'). Bert and Bt. BE Be". Bar Berland Bir have a group 
represented by formula (X 1) as X. 

0460) 53 The compound of any one of 26 to 52 
above where Y in formulas (G1), (A1), (C1) and (U 1) 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'-O,4'-C-alky 
lenation (e.g. 2'-O,4'-C-ethylenation, 2'-O,4'-C-methylena 
tion, 2'-O,4'-C-propylenation, 2'-O,4'-C-tetramethylation, or 
2'-O,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 
(U1), 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. 
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7 0_Amp_G;np_ce2p_Te2p_Ge2p_Amp_Te2p_cmpiUmIL 7 0_Amp_Ge2p_ce2p_Te2p_Ge2p_Amp_Te2p_CmpiUmp_
G;np_cmpiUmp_G;np_Ge2p_ce2p_Amp_Te2p_Ce2p_Te2p_ G;np_cmpiUmILG;np_Ge2p_ce2p_Amp_Te2p_Ce2p_Te2p_
CH2CH2OH, (1-5) CH2CH2CH2O 1, ( -29)

7 0_Ge2p_ce2p4ce2p_Te2p_Ge2p_Amp_Gmp_Cmpi :TOIZCETZ; (13:21;:CZEQSGSPLASPLGSPLCmS:Jmp_Gmp_Amp_UmpicmpiUmp_Gmp_cmpiUmp_ m _ m _ m _ m m 7 m _ m _ m 7 m _
GmP-GC2P-C62P-AmP-T62P-Ce2P-Te2P-CH2CH2OH, (J76) GmP-G22P-C222Amp-T22P-C22P-T22P-CH2CH2CH2OH, ( -30)

AA 2g-#:5-Gig-c2::-Ti:-Gi:—Ai:—Ti:—Ci:—Ti:—Ge2p_Ce2p_"e2p_Ge2p_Ge2p_Ce2p_Ae2p_Te2p_Ce2p_Te2p_ G P-C P. P-G P_G P_C P.A P-T P-C P-T p_
C22C2202, (J77) C22C22C2203 (-31)ms e25 e25 e25 625 ms 625 ms ms

7o-Ams-Ge2s-eds-T622662S-Ams-Te2s-cms7ums- ’8;Am;G 7;? 7;? 7;? Ci? 7;? 7;? 72112;
G;ns_cmsiJms_G,rns_Ge2s_ce2s_Ams_Te2s_Ce2s_Te2s_ 27 1C, C790 :G -G -C -A -T -C -T - 32C22C22O2, (1-8) 2 2 2 a (' )7 _ ms_ e2p_ e2p_ e2p_ e2p_ ms_ e2p_ msi ms_

2O-AmS-Gezp-CezP-TQP-GezP-AmS-TezP-CmsiUms- r95_cmsgngGezg:CengméTengQETezpp
ms_CmsiJms_Gms_Ge2p_Ce2p_Ams_Te2p_Ce2p_Te2p_ C 7 C 7 C 7 O 7 ( 33)C22C2202, (1-9) 2 2 2 ’

7 O- mp_Gmp_ce2p_Te2p_Gmp_Amp_te2p_ce2p_Te2p_
7 O- mp.GmILC621).T621).GmP_AmP_Te2P7ce2P7Te2P7 G;np_ce2p_"e2p_G;np_G;np_ce2p_Amp_Te2p_Ce2p_Te2p_
GmP-Ce2P-"e2p-GmP-GmP-CC2P-AmP-Te2P-Ce2P-TC2P- c7 c7 c7 o2 (-34)c22c2202, (-0) 2 2 2 ’20- ms_ p_Ce25_Te2s_Gms_Ams_Te25_Ce2s_Te2s_Gms_
7 0_ mS-Gms-C72S-Te2S-Gms-AmS-Te2S-Ce2S-Te2S-Gms- Ce2s_Te2s_G,ms_G,ms_Ce2s_Ams_Te2s_Ce2s_Te2s_
Ce2s_Te25_Gms_G,ms_Ce25_Ams_Te2s_Ce25_Te25_ C 7 2C 7 2C 7 2O 7 , ( _35)

C 7 2C 7 2O 7 ’ ( 7 1) 7 O- ms_G,rns_ce2p_Te2p_G,rns_Ams_Te2p_Ce2p_Te2p_7 O- ms_Gms_Ce2p_Te2p_Gms_Ams_Te2p_Ce2p_Te2p_ GmS_ e2p_22e2p_Gms_Gms_Ce2p_Ams_Te2p_Ce2p_Te2p_
GmS_ e2p_"e2p_G,rns_G;ns_ce2p_Ams_Te2p_Ce2p_Te2p_ C 7 2C 7 2C 7 2O 7 , ( _3 6)

C 7 2C 7 2O 7 > ( 7 2) 7 O- mp_Gelp_Ce2p_Te2p_Gelp_Amp_Te2p_CmpiUmp_
7 O_Ge1p_Ce1p4Ce1p_Te1p_Ge1p_Amp_Gmp_Cmpi GmILCmpiJmp_Gmp_Ge1P_Ce2p_Amp_Te2p_Ce2p_Te2p_
JmP-GmP-AmP-UmpiCmpiUmP-Gmp-CmpiUmP- C ’ 2C 2 20 2 , ( -37)
Gmp-G"‘P-Cmp-A"‘P-Ump2CmP2UmPiUmP2Gmp2 7 ms 615 62: e25 615 ms 625 ms ms
CelP-AelP-GelP-Telp-Telp-CHgCHgoH, ( - 3) 0; ms'G 7;? 1T 71? 75? 7;? 7;? 2:92;Gm- ij -G’“-G -C -A -T -C-T -

7 0_Gelp_Aelp_Telp_Celp_Telp_Gmp_CmpiUmp_Gmp_ C 2 2C 2 2O 2 , ( -3 8)

GmP-Celp-AelP-TelP-CCIP-Telp-CH2CH2OH, (7 4) 7o- ms_Ge1P_Ce2p_Tezp_Ge1P_Ams_Te2p_Cm7Ums_
7O_Ge1p_Ae1p_Te1p_Ce1p_Te1p_Gmp_Cmp iUmp_Gmp_ Gms- "‘57JmS-Gm-GelP-CezP-AmS-Tezp-CdP-TQP-
Gmp_Cmp_Amp_Ump4CmpiUmpiUmp_Gmp_Ce1P. C 7 2C 7 2O 7 a ( '39)
A6lP-GelP-TelP-TelP-CH2CH2OH, (- 5) 0. mp_Gmp_Ce1p_Telp_Gmp_Amp_Te2p_Ce1p_Te2p_
7 0_Gelp_Amp_Telp_Celp_Telp_Gelp_CmpiUmp_G,rnp_
G;np_cmp_Amp_Ump4cmp_Telp_Telp_Gelp_Celp_Amp_
G“P-CH2CH2OH, ( - 6)
7 0_Amp_Gelp_Celp_Telp_Gelp_Amp_Telp_CmpiUmp_
GmP-CmPiUmP-GmP-GelP-CelP-AmP-Te lp_Celp_Telp_
CH2CH2OH, ( - 7)

7 O_Gelp_Celp4Celp_Telp_Gelp_Amp_Gmp_Cmpi
JmP_GmP_AmP_UmPiCmPiUmlLGmP_CmPiUmIL
GmP-Gelp-CelP-AmP-Telp-CCIP-TelP-CH2CH2OH, ( - 8)

émP-Ce117-77721)-GmP-GmP-Ce2P-AmP-Te2P-CelP-Te2p-
C’2C’20’, (-40)

O- ms_Gms_Cels_Te2s_Gms_Ams_Te2s_Cels_Te2s_Gms_
els_Te2s_ ms_Gms_Ce2s_Ams_Te2s_Cels_Te2s_
’2C’20’, (-41)
O- ms_Gms_Celp_Te2p_Gms_Ams_Te2p_Celp_Te2p_

e1p_72e2p_Gms_Gms_Ce1p_Ams_Te2p_Ce1p_Te2p_
’2C’20’, (-42)
O- mp_Gmp_cmp_Te2p_Gmp_Amp_Te2p_Cmp_Te2p_
mp_Cmp_72e2p_Gmp_Gmp_Cmp_Amp_Te2p_Cmp_Te2p_
’2C’20’, (-43)

00‘

0C1)
a

('3

7 O_Aelp_Gelp_Celp_Telp_Gelp_Aelp_Telp_Celp_Telp_ O

         
       

   
      Gelp_Celp_"elp_Gelp_Gelp_Celp_Aelp_Telp_Celp_Telp_

C 7 2C 7 2O 7 , ( _ 9) 7 0- ms_ ms_Cms_Te2s_Gms_Ams_Te2s_Cms_Te2s_Gms_cms_Te2s_ ms_Gms_cms_Ams_Te2s_Cms_Te2s_

7 O_Ams_Gels_Cels_TelsiGelsIAms_TelsicmsTUrris_ C 7 2C 7 2O 7 , ( .44)
8’: 7((372 827T 76’“ 7G -C -A -T -C 2T - ( £0) 7 O- ms_Gms_Cms_Te2p_Gms_Ams_Te2p_CmS_Te2p_GmS_2 2 a Cm_Te2p_Gms_Gms_Cms_Ams_Te2p_Cms_Te2p_
7 O_Ams_Gelp_Celp_Telp_Gelp_Ams_Telp_CmsiUms_ c 7 2C 7 2o 7 ( .45)

ms7Cm57JrM-CimS-GeIP-CelP-AW-TelP-Celp-Te1P7 7 O_Ge2p_Aezp_7e2p_Ce2p_7e2p_6mp_cmp7Jmpfimm
C 2 2C 2 2O 2 , ( -21) G;np_cmp_AmpiUmp4Ce2p_Te2p_Te2p_Ge2p_Ce2pi
7 O- mp_Gmp_Celp_Telp_Gmp_Amp_Telp_Celp_Telp_ C 2 2C 2 2O 2 ( -46)
GmP-CelP-77elP-GmP-GmP-Celp—AmP-TelP-Celp-TCIP- 7 0.G621).Ae2p_"e2p_C6213."62p.G62P_Ce2piUe2p_Ge2p_
C 22C 220 2, ( -22) GC2P-C22P-AC2P-T22P-Ce2P-Te2P-CH2CH2O 1 ( -47)
7 O- ms_Gms_Cels_Tels_Gms_Ams_Tels_Cels_Tels_Gms_ 7 O-GelP-AelP-77elP-CelP-77elP-G’mP-CmPiJmP-G’mp-
cels_Tels_G,rns_G,rns_Cels_Ams_Tels_Cels_Tels_ an_CmP_Amp_Ump4Ce1P_Telp_Te1P_Gelp_celpi
C 72c 720 7 , ( 723) CH2CH2OH ( -48)
7 O- ms_Gms_Ce1p_Te1p_G\m_Ams_Te1p_Ce1p_Te1p_ 7 0_Gelp_Aelp_"elp_Celp_"elp_Gelp_CelpiUelp_Gelp_
GmS_ elp_"elp_G,rns_G,rns_C$lp_Ams_Telp_Celp_Telp_ Gelp_celp_Aelp_Telp_Celp_Telp_CH2cH2O71 ( _49)

C 7 2C 7 2O 7 > ( 724) 7 0_Ge2p_Ae2p_"e2p_ce2p_"e2p_ms_cmsiJms_G,rns_
7 o_Ge2p_ce2p4Ce2p_Te2p_Ge2p_Amp_Gmp_Cmpi SIM.Cms_Ams_Um57Ce2p_Te2p_Te2p_Ge2p_Ce2p_
Jmp_Gmp_Amp_UmpiCmpiUmp_Gmp_CmpiUmp_ CH2CH2OH ( 25 0)
Gmp2Gmp2Cmp2Amp2Ump7cm:*Ump*Ump2Gmp2 e25 e25 e25 e25 e25 e25 e25 e25 625

e2p_ e2p_ e2p_ e2p_ e2p_ _ 2 O-G -A -T -C -T -G -C 7U -G -
C A G T T CH2CH2CH2OH, ( 25) G62s_Ce2s_A62s_"e2s_Ce2s_"e2s_CH2CH2OI7 ( _51)
7 o7G62P7A62P7T62P7ce2P7Te2P7GWP7CmP7UmP7GWP7 7 O_Ge1p_Ae1p_7~e1p_Ce1p_7~elp_Gms_Cm57Jms_Gm_
GmP-Ce2P-A62P-T62P-C62P-Te2P-CH2CH2CH2OH, ( -26) Gws_CmS_Ams_Ums4e1p_Telp_Telp_Gelp_Celp7

7 O_Ge2p_Ae2p_Te2p_Ce2p_Te2p_G,rnp_CmpiUmp_G,rnp_ CH2CH2OH ( '52)
GmmCmLLAmp_Ump4CmpiUmpiUmp_Gmp_Ce2p_ 7 0_Gels_Aels_Tels_Cels_Tels_Gels_CelsiUels_Gels_
A6215GC2P-TC2P-Te2P-CH2CH2CH2OH, ( .27) Ge15_Ce15_Ae1s_22e15_Cels_22els_CH2CH2O} ( 53)
7 0_Ge2p_Amp_Te2p_Ce2p_Te2p_Ge2p_cmpiUmp_Gmp_ 7 0_G62s_Ae2s_Te2s_Ce2s_Te2s_Gms_CmsiUms_Gms_
Gmp_Cmp_Amp_Ump4Cmp_Te2p_Te2p_Ge2p_Ce2p_Amp_ Gms_cms_Ams_Ums4e2s_Te2s_Te2s_Ge2s_Ce2si
GmP-CH2CH2CH2OH, ( -28) CH2CH2OH ( -54)
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[0471] Especially preferable are (J-1) to (J-24) and (J-46) ’(3-Tap-Tap-Gm"-Amp-Gm:-T62g-Ce2P-Te2P-Te2p-
J 47) Ce P_Amp_Amp_Amp_Amp_Ce p_Te P_Gmp_Amp_t0 ( ' ~ CH2CH2OH ((-4)

[0472] Preferable examples of the compound represented ’(3-Tap-Tap-GmS-Ams-Grf-Tf-CQP-TQP-TQP-
b eneral formula (1') include the followin com ounds Ce P'AmS'AmS'AmS'AHB—Ce P'Te P'Gms'Ams'y g g P - CH2CH2OH ((-5)

7 O_Ae2p_Ge2p_Te2p_v~e2p_Ge2p_Amp_Gmp_Umpi 7 0_Te2s_Te2s_Gms_Ams_Gms_Te2s_ce2s_Te2s_Te2s_Ce2s_
cmpiUmpgcmp_Gmp_Amp_Amp_Amp_CmpiUmp_ Ams_Ams_Ams_Ams_ce2s_Te2s_Gms_Ams_CH CH OH ( {_ 6)
G62P-A62P-Ge2P-Ce2P-Ae2P-CH CH OH ( -1) 2 22 2 7 O_Ge2p_v~e2p_Ge2p_Ce2p_Ae2p_Amp_Amp_Gmp_Umpi
7 O_Ae2p_Ge2p_Te2p_v~e2p_Ge2p_Ae2p_Ge2p_Te2p_Cmpi Jmp_Gmp_Amp_Gmp_Te2p_ce2p_Te2p_Te2p_Ce2pi
JmPiUmP4mP-mP-AmP-Amp-A62P-Ce2P-TC2P- CH2CH2OH ((-7)
G62P-A62P-Ge2P-Ce2P-Ae2P-CH2CH2OH ( -2) , O_Ge2p_"e2p_Ge2p_ce2p_Ae2p_Ams_Ams_G,rns_Umsi
7 O_Ae2p_Ae2p_Ae2p_Ce2p_Te2p_G;np_Amp_Gmp_Cmp_ Jms_G;ns_Ams_G,rns_Te2p_Ce2p_Te2p_Te2p_Ce2pi

AmP_AmP_AmP_UmP_"621’.TC2P_GC2P_CC2P_TC2P_ CH2CH2OH (9 8)
CH2CH2OH ( -3) , O_G62s_"e2s_G62s_Ce2s_Ae2s_Ams_Ams_G,rns_Umsi
7 O_Ae2p_Ge2p_Te2p_ne2p_Ge2p_Ams_Gms_Um54Cmsi Jms_G;ns_Ams_G,rns_Te2s_ce2s_Te2s_Te2s_Ce2si
JmsiUmS4mS-GmS-AmS-AmS-AmS-CmsiUmS-GQP- CH2CH2OH ((-9)

 
Ae2p_Ge2p_Ce2p_Ae2p CH2CH2OH ( -4) , 0_Gmp_"e2p_Gmp_Ce2p_Amp_Amp_Amp_Gmp_Te2p_
7 0_Ae2p_Ge2p_Te2p_"e2p_Ge2p_Ae2p_Ge2p_Te2p_Cmsi Te2p_G,rnp_Amp_GJHP_Te2p_Ce2p_Te2p_Te2p_Ce2pi
JmsiUms4ms_Gns_Ams_Am_Ae2p_ce2p_Te2prGe2p_ CH2CH2OH ( {_ 0)
AC2P-Ge2P-Ce2P-AC2P CH2CH2OH ( -5) 7 O_Gms_me2p_Gms_Ce2p_Ams_Ams_Ams_Gm_Te2p_Te2p_

             
7 O_Ae2p_Ae2p_Ce2p_v~e2p_Gms_Ams_Gms_Cms_Ams_ Gms_Ams_Gms_Te2p_ce2p_Te2p_Te2p_Ce2pi
Ams-AmS-Ums-TC2P-Te2p-Ge2P-Ce2P-Te2P-CH2CH2OH (-6) CH2CH2OH (<— 1)
7 O_Ae2s_Ge2s_Te2s_Te2s_Ge2s_Ams_Gms_Um54Cmsi 7 O_Gms_v~e2s_Gms_Ce2s_Ams_Am_Ams_Gm_Te2s_Te2s_

Jrrgsilgmsggms_gms_Ams_Ams_Ams_ msi ms_Ge2s_ Gms_Ams_Gms_Te2s_Ce2s_Te2s_Te2s_ce254CH2CH2OH ( {_ 2)
A6 S'Ge S'Ce S'Ae S'CH2CH2OH ( ‘7) 70 help help Gelp Aelp Gelp Umpgcmp Ump
7 0_A62s_Ge2s_Te2s_Te2s_Ge2s_Ae2s_2Ge2s_2rI‘e2s_2cms: JmPiCmP-AmP-AmP-AmP-AelP-CelP-TelP-GelP-Ae1P-Jms7UmS4ms_Gms_Ams_Am_Ae ice We S_Ge s_ CH2CH2OH (G 3)
Ads—Gigs—CC2S'AC2S'CH2CH2OH ( ‘8) vwel vwel el el 61 ms ms ms70- P- P-G P-A P-G P-U 4 7U i
7 0_A62s_Ae2s_Ae2s_ce2s_Te2s_G,rns_Ams_G,rns_Cms_ Jmsgcms_Ams_Ams_Ams_Aelp_Celp_Telp_Gelp_Aels_

Ams_Ams_Ams_Ums_Te2s_Te2s_Ge2s_Ce2s_Te2s_ CH2CH2OH ( {_ 4)

CH2CH2OH ( ‘9) 70 "615 "615 Gels Aels Umsgcms Um: Um:7 0_Aelp_Gelp_Telp_Telp_Gelp_Amp_G,rnp_Umpi cms_Ams_Ams_Ams_Aels_Cels_Tels_Gels_Aels_
CmPiUmPiUmP%mP-GmP-AmP-AmP-AmP-Cmpi CH2CH2OH (e 5)

”WP-GeIRASIRGCIRCelP-AelP-CH2CH2OH ( _ 0) "SIP "SIP p mp p elp elp elp elp
7 ON11,6617?We1p_Gelp_Aelp_Gelp_Te 1p_cmp7 é8;_Am;_Amg?;nggmg?§lgTT61;_CG,ng_TAm,;_T '
JmPiUmP4mP-GmP-AmP-AmP-AeIP-CeIP-Telp- CH2CH2OH (e 6)
GeIRASIRGC1P_C61P_A61P_CH2CH2OH ( _ 1) "SIP "61p 5 ms 5 elp elp elp elp
, O_Aelp_Aelp_Ae1w1P_TCIP_G,HP_AmP_G,np_CmP_ £11“;Amgi’fngfimfifigfielgFGmfimsz '
Amp-AmP-AmP-UmP-Telp-TelP-GCIP-CCIP-Telp- CH2CH2OH (<— 7)
CH2CH2OH ( - 2) 7 0_'*els_'*els_Gms_Ams_Gms_Tels_Cels_Tels_Tels_Cels_

7 O_Ae1p_Ge1p_Te1p_Te1p_Ge1p_Ams_Gms_Um54Cmsli Ams_Ams_Ams_Ams_Cels_Tels_Gms_Ams_CH2CH2OH (G 8)Jms7UmS4ms_Gms_Ams_Am_Ams_ “7 ”Ge p_

A6lp_Gelp_Celp_Aelp_CH2CH2OH ( _ 3) 7 O_Ge1p_v~e lp_Gelp_Celp_Aellp_Amlp_Amf_Gmf_Um}:imp_ mp_ mp_ ep_ ep_ ep_ ep_ 512*

70_Aelp_Gelp_Telp_Telp_Gelp_Aelp_Gelp_Telp_Cmsi (£1111ch 01? A G T C T T C (G 9)JmsiUms4ms_Gms_Ams_Am_Aelp_Celp_Telp_Gelp_ 2 2

A6lp_Gelp_Celp_Aelp_CH2cH20H ( _ 4) 7 0_Gelp_"elp_Gelp_C:lp_Alelp_Alms_A:ns_G,rlns_Umsi
7 _ elp_ elp_ elp_ elp_ elp_ 5_ ms_ _ ms_ J {Fm-A _Gm _T RC RT RT RC Pio A A A C T G“ A Gm C CH2CH20H ((-20)Ams_Ams_Ams_Ums_Telp_Telp_Gelp_Celp_Telp_

CH2CH2OH ( _ 5) 7 0_Gels_"els_Gels_Cells_Aells_Arlns_Arlns_G,r:ns_Umsi
7O_Aeis_Geis_Teis_Teis_Ge15_Ams_Gms_Um54Cmsi (5TH £12531 _Gm _T _C _T _T _C i 21ms ms ms 5 ms ms ms ms ms 615 2 2 (G )J 7U 4 -G‘“-A -A -A -C 7U -G -

Aels_Gels_Cels_Aels_CH2CH2OH ( _ 6) , O_Gmp_~elp_Gmp_Celp_Amp_Amp_Amp_GmP_Telp_

O A l G l T l T l G l A l G l T l C Telp_Gmp_Amp_Gmp_Telp_Celp_Telp_Telp_Celpim7 CHCHOH 922
JmsiUmsgcms_Gms_Ams_Ams_Aels_Cels_Tels_Gels_ 2 2 ( )
Aels_Gels_Cels_Aels_CH2CH2OH ( _ 7) 7 O_Gms_v~e1p_Gms_Ce1p_Ams_Ams_Ams_Gmp_Te1p_

615 615 615 615 615 615 ms ms ms Telp_Gms_Ams_GrrB-TeIRCelP-TellTelP-Celpi
é8g’gmsjfimsjfims_§ms_'TSIS_§IS_§IS_'C’:1{fig CH2CH20H (“23>
CH2CH2OH ( _ 8) 7 O_Gms_v~e15_G,ms_ce1s_Ams_Ams_Ams_Gm_Te15_Teis_

G’m-AmS-G’mS-TelS-CelS-TelS-TelS-Ce154CH2CH2OH ((724)
[0473] Especially preferable are (J-1) to (J-9). .

[0475] Espec1ally preferable are (k-l) to (k-12).
[0474] Preferable examples of the compound represented
by general formula (11') include the following compounds. [0476] Preferable examples of the compound represented

by general formula (111') include the following compounds.HO-T621)-T621)-G62P'Ae2p'GC2P'UmPiCmPiUmPi
UmpgcmltAmp_Amp_Amp_Ae2p_ce2p_Te2p_Ge2p_Ae2p_ Ho_Ge2p_ce2p4Ce2p_Ge2p_ce2piUmp_G,rnp_Cmpi
CH2CH2OH (k—l) CmP4CmP-AC2P-A62P-Te2P-Ge2P-Ce2pi

CHCH2CH2OH (m-i)HO-T621)-T621)-G621)-AC2P'GC2P'Um54CmSiUmSi
Umsgcms_Ams_Ams_Ams_Ae2p_ce2p_Te2p_Ge2p_Ae2s_ H0_Ge2p_ce2p4ce2p_Ge2p_Ce2piUms_Ge2p_ce2pi
CH2CH2OH (k—2) Um:-Gms-Cms4m4CmS-AC2P-T62P-Ge2P-CC2P7

CH CH OH (In-2)
H0_Te2s_Te2s_Ge2s_Ae2s_Ge2s_Um4msi msi 2 2
Ums4m_Ams_Ams_Ams_A62s_Ce2s_Te2s_Ge2s_Ae2s_ H0_G62s_Ce254e2s_Ge2s_ce2siUms_Gms_Cmsi
CH2CH2OH (k—3) CmS4mS-Ae2S-Ae25-T62S-Ge2S-Ce2S4H2CH2OH (In-3)
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7 Oice2p_G;np_ce2p_Te2p_c}rnp_cmp4ce2p4ce2p_

Amp_Amp_Te2p_Gmp_Ce2p4Ce2p_Amp_UmPiCe2pi
CC2P4CH2CH2OH
7 Oice2p_G,rns_ce2p_Te2p_Gns_Cms4e2p4e2p_
Ams_Ams_Te2p_Gms_ce2pice2p_Ams_Ums4e2pi
CC2P4CH2CH2OH
7 Oice2s_Gms_Ce2s_Te2s_Gm:_ce2s4e2s_Ams_Ams_
Te2s_Gm54Ce254ce25_Ams_Um54Ce254Cezsi
CH2CH2OH
7 O_Gelp_Ce1p4Ce1p_Gelp_CelpiUmp_Gmp_Cmpi
CmP4mP-AeIP-ACIP-TCIP-Ge1P—C61P4H2CH2OH
7 0_Gelp_Celp4elp_Gelp_CelpiUms_Gms_Cmsi
cmsicms_Ae lp_Aelp_Telp_Gelp_Ce 1P7CH2CH2OH
7 O_Ge1s_Ce154Ce1s_Ge1s_Ce1siUms_Gms_Cmsi
cmsicms_Aels_Aels_Tels_Gels_C6154CH2CH2OH
7 Oice1p_Gmp_Ce1p_Te1p_Gmp_Ce1p4Ce1p4Ce1p_
Amp_Amp_Telp_Gmp_Celp4elp_Amp_Umpicelpi
C61P4CH2CH2OH
7 Oicelp_Gms_Celp_Telp_Gms_Celpicelp celp_
Ams_Ams_Telp_Gelp_Celp celp_Ams_Ums celpi
C61P4CH2CH2OH
7 Oicels_Gms_Cels_Tels_Gms_Cels4els4els_
Ams_Ams_Te1s_Gms_Ce1siCe1s_Ams_Um54Ce1si
C6154H2CH20H

  
[0477] Especially preferable are (m-1) to (m-6).

[0478] Preferable examples of the compound represented

by general formula (IV') include the following compounds. we1._Ge1._Ce15_Teis_Geis_Ceis_Te15_C615_T615_Ums7
7 OiCe2P-AmP-GmP-Te2p-TC2P-UmP-GmP-Ce2pi
Ce2p_Gmp_Ce2p_Te2p_Gmp_Ce2piCe2p4Ce2p_Amp_
Amp-CH2CH2OH
7 O_Te2p_Gmp_Te2p_Te2p_Ce2p_Te2p_Gmp_Amp_Ce2p_

Amp_Amp_Ce2p_Amp_Gmp_Te2p_Te2p_Te2p_Gmp_
CH2CH2OH
7 O-C€2P'Ams'Gms'T621)-TC2P'UmS'GmS'Ce2P4Ce2P'
G;ns_ce2p_Te2p_G,rns_C$2p4ce2p4ce2p_Ams_Ams_
CH2CH2OH
7 O_Te2p_GJHS_Te2p_Te2p_Ce2p_Te2p_G,rns_Ams_Ce2p_

Ams_Ams_Ce2p_Ams_G;np_Te2p_Te2p_Te2p_Gms_
CH2CH20H
, Oice2s_Ams_Gms_Te2s_Te2s_Ums_G,rns_Ce2sice2s_
G;ns_(:62s_Te2s_G,rns_ce2sgce2sgce2s_Ams_Ams_
CH2CH2OH
, O_Te2s_G,rns_Te2s_Te2s_Ce2s_Te2s_G,rns_Ams_Ce2s_Ams_
Ams_ce2s_Ams_G;ns_Te2s_Te2s_Te2s_G,rns_CH2CH2OH
7 07Ce1p_Amp_Gmp_Te1p_Te1p_Ump_Gmp_Ce1p7
Ce1p_Gmp_Ce1p_Te1p_Gmp_Ce1p7Ce1p4Ce1p_Amp_
Amp-CH2CH2OH
7 0_Telp_G,rnp_Telp_Telp_Celp_Telp_G,rnp_Amp_Celp_
Amp_Amp_Celp_Amp_G,rnp_Telp_Telp_Telp_G,rnp_
CH2CH2OH
, Oicelp_Ams_G,rns_Telp_Telp_Ums_G,rns_Celp celp_
Gns_Celp_Telp_G,rns_Celp celp celp_Ams_Ams_
CH2CH2OH
, O_Telp_G,rns_Telp_Telp_Celp_Telp_G,rns_Ams_Celp_
Ams_Ams_Celp_Ams_Gms_Telp_Telp_Telp_Gms_
  

Apr. 12,
61

,O_Ge2s_Ce2s_Te2s_Te2s_Te2s_Um54Cmsi msi
JmsiJmsiUms_Ams_G;np_UmsiUms_Ge2s_Ce2s_

(In-4) "62S-Ge2S-Ce254H2CH2OH
7 OngPiUmPiUmPiUmPiUmP-AC2P-Ge2p_Te2p_
7762p_Ge2p_Ce2p_Te2p_Ge2p_Ce2p_Te2p_Ce2p_Te2p_Umpi

(M-S) Jmpi JmP4WP4WP4H2CH2OH
7 04CmsiUmsiUmsiUmsiUms_Ae2p_Ge2p_Te2p_
ne2p_Ge2p_Ce2p_Te2p_Ge2p_Ce2p_Te2p_Ce2p_Te2p_Umsi

(In-6) JmLJm54Cm54Cm54CH2CH2OH
7 04CmsiUmsiUmsiUmsiUms_Ae2s_Ge2s_Te2s_

(m_7) "e2s_Ge2s_Ce2s_Te2s_G62s_ce2s_Te2s_Ce2s_Te2s_Umsi
Jr":Jm54Cm54Cm54CH2CH2OH

(m- 8) 7 O_Ge1p_Ce1p_Te1p_Te1p_Te1p_Ump4CmpiUmpi
Jm iJmpiUmILAmp_G,rnp_UmpiUmp_Gelp_Celp_
"CIP-GCIP-CCIP4H2CH2O 1
, O_Gelp_Celp_Telp_Telp_Telp_Ums4msiUmsi

“T1257 flmsipms_Ams_GJns_UmsiUms_Ge 1 p_Ce 1 p_
(In-10) e P-Ge P-Ce P4CH2CH201

,O_Ge1s_Ce1s_Te1s_Te1s_Te1s_Um54Cmsi msi
JmsiJmsiUms_Ams_Gms_UmsiUms_Gels_Cels_

(m_11) ne1s_Ge1s_Ce154CH2CH2O}
7 OngPiUmPiUmPiUmPiUmP-Ae 1 p_ Ge 1p_Te 1 p_
7welp_Gelp_Ce1p_Te1p_Ge1p_Ce1p_Te1p_Ce1p_Te1p_Umpi

011.12) JmPi JmP%mP%mP% {2CH2OH
7 O4msiUmiUmsiUmsiUms_A6 1 p_ Ge 1 p_Te 1p_
v~e1p_Ge1p_Ce1p_Te1p_Ge1p_Ce1p_Te1p_Ce1p_Te1p_Umsi
Jr":Jm54m$m$1 2CH20H
, OgcmsiUmsiUmsiUmsiUms_Ae ls_Gels_Tels_

(In-9)      
Jr":Jm54m54m541 2CH2OH

(11-1) [0481] Especially preferable are (0-1) to (0-6).

2007

(0-3)

(0-4)

(0-5)

(0-6)

(0-7)

(0-8)

(0-9)

(0-10)

(0-11)

(0-12)

[0482] Preferable examples of the compound represented
(11.2) by general formula (Vl') include the following compounds.

7 0_"e2p_"e2p_Te2p_Ce2p Cmp_Amp_Gmp_Gmp_Ump7
Jm icmp_Amp_Ae2p_Ge2p_Te2p_Ge2p_Ge2p_

(H'3) C ’ 2C ’ OH
O_v~e2p_v~e2p_Te2p_Te2p_Ce2p4Cms_Ams_Gms_Gms_
msiUm54Cm5_Ams_Ae2p_Ge2p_Te2p_Ge2p_Ge2p_
7 2C 7 20H0:21(11-4)

O_v~e2s_v~e2s_Te2s_Te2s_Ce2s cms_Ams_Gms_Gms_
msiUms cms_Ams_A62s_Ge2s_Te2s_Ge2s_Ge2s_
7 2C 7 20H(11-5) 0

O_~e1p_~e1p_Te1p_Te1p_Ce1p4Cmp_Amp_Gmp_Gmp_
mpi Jmp4mp_Amp_Amp_Gelp_Telp_Gelp_Gelp_
7 2C 7 20H

(11-6)

0:21
O_v~e1p_v~e1p_Te1p_Te1p_Ce1p4Cms_Ams_Gn-s_Gms_
msi Jmsgcms_Ams_Ae1p_Ge1p_Te1p_Ge1p_Ge1p_
7 2C 7 2OH

(11-7)

0:21
   

(11-8) 7 0_"els_"els_Tels_Tels_Cels cels_Ams_G,rns_G,rns_JmsiJms cms_Ams_Gels_Tels_Gels_Gels_
C 7 2C 7 20H

019) [0483] Especially preferable are (p-1) to (p-3).

      
3-1)

3-2)

3-3) 
[0484] Preferable examples of the compound represented

CH2CH2OH (“'10) by general formula (Vll') include the following compounds.7 0_Cels_Ams_Gms_Tels_Tels_Ums_Gms_Cels4els_
Gms_Ce1s_Te1s_Gms_Ce154Ce154Ce1s_Ams_Ams_ H04e2p_Te2p_G621).Ce2p_Te2p_UmP4CmP4Cmpi
CH2CH2OH (n-l 1) Umpicmpgce2p_Ae2p_Ae2p_Ce2pgce2piCH2CH2OH (11-1)7 0_Tels_Gms_Tels_Tels_Cels_Tels_Gms_Ams_Cels_Ams_
Ams_cels_Ams_Gms_Tels_Tels_Tels_Gms_CH2CH2OH (1142) HO-G621)-TC2P'T62P'AC2P'TC2P'CmPiUmP'GmP'CmPi

. UmPiUmp4mP4mPiUmP4mP4C€21)—Ae2p_
[0479] Espec1ally preferable are (m-1), (m-3) and (m-S). AezP-CC2P7C62P%H2CH2OH (11.2)

e2pi mp_ p_ e2pi mpi mp e2pi

[0480] Preferable examples of the compound represented gglcUmpiezpincgckAmpgmpégzpje2p7
by general formula (V') include the following compounds. CH2CH2OH (q—3)

HO_Ge2p_Ce2p_Te2p_Te2p_Te2p_Ump4CmpiUmpi H04e2p_Te2p_an_ce2p_Te2p_Ump4Cmp4Ce2pi
UmPiUmpiUmp_Amp_Gmp_UmpiUmp_Ge2p_Ce2p_ Umpicmp7ce2p_Amp_Amp_Ce2p4Cezpi
T62P-Ge2P-C62P4H2CH2OH (0-1) CHzCHgoH (q-4)
HO_Ge2p_Ce2p_Te2p_Te2p_Te2p_Um54CmsiUmsi Hogce2p_Te2p_Ge2p_ce2p_Te2p_Ums4m4msi
UmsiUmsiUms_Ams_Gms_UmsiUms_Ge2p_ce2p_ Ums4ms4e2p_Ae2p_Ae2p_ce2p4e2pi
T62P-Ge2P-C62P4H2CH2OH (0-2) CH2CH2OH (q—S)
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7 O_Ge2p_Te2p_Te2p_Ae2p_Te2p_cmsiUms_G,rns_Cmsi
JmsiUmscms4miUms4m4Ce2p_Ae2p_Ae2p_
CC2P4CC2P4CH2CH2OH
7 Oice2siUms_ens_ce2siUmsiUms4e2si
Ce2siUm54C6254(3e2s_Ams_Ams_Ce2sice2si
CH2CH2OH
7 OiceziTe25_Gms_Ce25_Te25_Um54Cm54Ce25i
Jmsgcmsgce2s_Ams_Ams_Ce2sgce254CH2CH2OH
7Oice2s_Te2s_Ge2s_ce2s_Te2s_Umsicms cmsi
Jms cms ce2s_Ae2s_Ae2s_Ce2s ce2si
CH2CH2OH
7 0_G62s_Te2s_Te2s_Ae2s_Te2s_Cmsi ms_Gms_Cmsi
JmsiUms cm: cmsiUms cms ce2s_Ae2s_
AC2S-Ce257Ce257CH2CH2OH
70ice2si ms_Gms_Ce2siUmsiUms Casi
ce2siUms Ce2s ce2s_Ams_Ams_Ce2sice2si
CH2CH2OH
7 OiCe2s_Te2s_ms_ce2s_Te2s_Ums4ms4e2si
Jmsgcmsgce2s_Ams_Ams_Ce2sgce254CH2CH2OH
7 Oice2p_Te2p_Ge2p_ce2p_Te2p_Ump4CmPiCmPi
Jmpgcmpgce2p_Ae2p_Ae2p_Ce2pice2pi
CH2CH2OH
7 0_Ge2p_Te2p_Te2p_Ae2p_Te2p_cmpiUmP_GJnP_CmPi
JmpiUmpgcmpgcmpiUmpgcmpgce2p_Ae2p_
AC2P-CC2P4CC2P4CH2CH2OH
7 OiCe2piUmp_eup_ce2piUmpiUmp4Ce2pi
Ce2piUmp4Ce2p4e2p_Amp_Amp_Ce2p4e2pi
CH2CH2OH
7 Oice2p_Te2p_ Gmp_ Ce2p_TC2P-UmP4CmP4Ce2Pi
Jmpgcmpgce2p_Amp_Amp_C€2P7C62P7
cH2CH2OH
7OiCe2p_Te2p_Ge2p_Ce2p_Te2p_Ums cms cmsi
Jms cms ce2p_Ae2p_Ae2p_Ce2p ce2pi
CH2CH2OH
7 O'Ge2p'TC2P'TC2P'A621)-TC2P'CmSiUmS'GmS'CmSi
JmsiUmsgcmsgcmsiUmsgcmsgce2p_Ae2p_
AC2P-CC2P4CC2P4CH2CH2OH
7 Oice2siUms_ens_ce2siUmsiUms4e2si
Ce2siUm54Ce2s4e2s_Ams_Ams_Ce2sice2si
CH2CH2OH
7 OiCe2s_Te2s_ms_ce2s_Te2s_Ums4ms4e2si
Jmsgcmsgce2s_Ams_Ams_Ce2sgce254CH2CH2OH
7 OiCe2s_Te2s_Ge2s_Ce25_Te25_UmsiCm54Cmsi
Jmsgcmsgce2s_Ae2s_Ae2s_Ce2sgce2si
CH2CH2OH
7 O_G62s_Te2s_Te2s_Ae2s_Te2s_CmsiUms_G,rns_Cmsi
JmsiUms cm: cmsiUms cms ce2s_Ae2s_
AC2S-Ce257Ce257CH2CH2OH
70ice2si ms_Gms_Ce2siUmsiUm54Ce2si
Ce2siUm54C6254(3e2s_Ams_Ams_Ce2sice2si
CH2CH2OH
7 OiceziTe25_Gms_Ce25_Te25_Um54Cm54Ce25i
Jmsgcmsgce2s_Ams_Ams_Ce2sgce254CH2CH2OH

  
[0485] Especially preferable are ((1-1) to ((1-12).

H0_Gmp_Te2p_Amp_Ump_Te2p_Te2p_Amp_Gmp_Ce2p_
Amp-T621)-GmP-Ump-TC2P-CmP4CC2P4CC2P-Amp-
CH2CH2OH
Hoice2p4e2p_Amp_Ump_Te2p_Ump_G,rnp_Te2p_Amp_
Ump_Te2p_Te2p_Amp_G,rnp_Ce2p_Amp_Te2p_G,rnp_
CH2CH2OH
H0_G,rnp_Telp_Amp_Ump_Telp_Telp_Amp_Gmp_Ce1p_
Amp_Telp_G,rnp_Ump_Te 1p_Cmp4Ce1p4Ce1p_Amp_
CH2CH2OH
Hoicelpgce 1p_Amp_Ump_Te1p_Ump_Gmp_Telp_AmP_
Ump_Telp_Telp_Amp_G,rnp_Celp_Amp_Telp_G,rnp_
CH2CH20H
H0_Gms_Te2p_Ams_Ums_Te2p_Te2p_Ams_Gms_Ce2p_
Ams_Te2p_Gms_Ums_Te2p_Cms ce2p ce2p_Ams_
CH2CH2OH

(61-6)

(61-7)

(61-8)

(61-9)

 
(C- 9)

(c -20)

(c-Zl)

(c -22)

(c -23)

 
(c -24)

[0486] Preferable examples of the compound represented
by general formula (1') include the following compounds.

(1”-1)

(1”-2)

(1”-3)

(1”-4)

(1”-5)

Apr. 12, 2007
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7 04Ce2p4ce2p_Ams_Ums_Te2p_Ums_Gms_Te2p_Ams_
Jms_Te2p_"e2p_Ams_G,rns_Ce2p_Ams_Te2p_G,rns_
C72C72O7 (I”-6)
7 O_G,rnS_Telp_Ams_Ums_Telp_Telp_Ams_G,rns_Celp_
Ams_Te1p_Gms_Ums_Te1p_CmsiCe1p4Ce1p_Ams_
C 7 2C 7 2O 7

046IP46lp_Ams_Ums_Telp_Ums_Gms_Telp_Ams_
ms_Te1p_v~e1p_Ams_Gms_Ce1p_Ams_Te1p_Gms_

C72C72O7 (I”-8)
7 0_Gms_Te2s_Ams_Ums_Te2s_Te2s_Ams_Gms_Ce2s_Ams_
Te2s_ ms_Ums_Te25_Cm54Ce254ce2s_Ams_
C’2C’2O’ (l”-9)
7 O ce2s Ce2s_Ams_Ums_Te2s_Ums_Gms_Te2s_Ams_

ms_Te2s_Te2s_Ams_Gms_ce2s_Ams_Te2s_Gms_
C72C72O7 (1”-10)
7 0_Gms_Tels_Ams_Ums_Tels_Tels_Ams_Gms_Cels_Ams_
Tels_G,rns_ ms_Teis_Cm54Ce154Ceis_Ams_
C72C72O7 (1”-11)
7 Ogcelsgcels_Ams_Ums_Tels_Ums_G,rns_Tels_Ams_
Jms_Tels_Tels_Ams_G,rns_Cels_Ams_Tels_G,rns_

(1”-7)

        
C72C72O7 (I”-12)

[0487] Especially preferable are (l"-1), (l"-2), (l"-9) and
(IMO).

[0488] Preferable examples of the compound represented
by general formula (11") include the following compounds.

7 0_Amp_G;np_ce2p_Amp_Te2p_G,rnp_Te2p_Te2p_Cmpi
Cmp4Ce2p_Amp_Amp_Te2p_Ump4Cmp_Te2p_Ce2pi
C72C72O7 ( ”.1)

O_Te2p_Ump4Ce2p4Cmp4Ce2p_Amp_Amp_Te2p_
mpicmp_Te2p_Ce2p_Amp_G,rnp_G,rnp_Ae2p_Amp_Te2p_
’2C’2O’ ( ”-2)
O-Amp_Gmp_Ce1p_Amp_Telp_G,rnp_Telp_Telp_Cmpi
mpgce lp_Amp_Amp_Te1p_Ump4Cmp_Te1p_Ce1pi
’2C’2O’ ( ”-3)
O_Te1p_Ump4Ce1p4Cmp4Ce1p_Amp_Amp_Te1p_
mpicmPJI‘elp_Celp_Amp_G,rnp_G,rnp_Aelp_Amp_Telp_
’2C’2O’ ( ”-4)
O- ms_ms_ce2p_Ams_Te2p_G;ns_Te2p_Te2p_Cmsi
”54621)-AmS-Ams'Te2P-Um54CmS-Te2p-C62Pi
7 2C 7 2O 7
O_Te2p_Um54Ce2p4Cm54Ce2p_Ams_Am_Te2p_
m54ms_vwe2p_Ce2p_Ams_Gms_Gms_Ae2p_Ams_Te2p_
’2C’2O’ ( ”-6)
O- ms_Gms_Celp_Ams_Telp_Gms_Telp_Telp_Cmsi
”54(71p_Ams_Ams_Te1p_Um54Cms_Te1p_Ce1pi
’2C’2O’ ( ”-7)
O_Te1p_Um54Ce1p4Cm54Ce1p_Ams_Ams_Te1p_
m54ms_vwe1p_Ce1p_Ams_Gms_Gms_Ae1p_Ams_Te1p_
’2C’20’ ( ”-8)
O- ms_Gms_ce2s_Ams_Te2s_Gms_Te2s_Te2s_Cmsi
msgCe2s_Ams_Ams_Te2s_Umsicms_Te2s_Ce2si
7 2C 7 2O 7
O_Te2s_Um54Ce254Cm54Ce2s_Ams_Ams_Te2s_
msgcms_"e2s_(:62s_Ams_GJnsGJns_Ae2s_Ams_Te2s_
72C 720 7 (H”-10)
O- ms_ms_cels_Ams_Tels_G,ms_Tels_Tels_Cmsi

10010
O

001 ( ”-5)

10010
O

  
001 ( ”-9)

O

        
cmsgcels_Ams_Ams_Tels_Umsicms_Tels_Celsi
C72C72O7 (H”-11)
7 O_Tels_Ums4els4ms4els_Am_Ams_Tels_
Jms4ms_"els_Cels_Ams_G,rns_G,rns_Aels_Ams_Tels_
C72C72O7 (H”-12)

[0489] Especially preferable are (ll"-1), (ll"-2), (ll"-9) and
(H"—10).

[0490] Preferable examples of the compound represented
by general formula (111") include the following compounds.

Ho-GWP-AdP-AmP-AmP-AmP-Ce2P-GWP-CC2P462P-
GmP'CmP4Ce2P'Amp-TC2P'UmPiUmP4Ce2p_Te2p_
CH2CH2OH an”- 1)
H0_Gmp_ce2p4ce2p_Gmp_ce2p4cmp_Amp_Te2p_
UmPiUmP4Ce2PiUmP4Ce2P-Amp-AmP-Ce2P-Ae2p-
GmP-CH2CH2OH (HF-2)
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7 Oice2p_Amp_Te2p_Amp_Amp_Te2p_G,rnp_Amp_Ae2p_
Amp_Amp_Ce2p_c}rnp_cmp4ce2p_G;np_ce2p4ce2pi
CH2CH2OH ( ”-3)
7 0_G,rnp_Aelp_Amp_Amp_Amp_Celp_mp_celp4celp_
Gmp_Cmp4Ce1p_Amp_Te1p_UmpiUmp4Celp_Telp_
CH2CH2OH ( ”-4)
7 0_Gmp_Ce mice1p_Gmp_Ce1p4Cmp_Amp_Te1p_
JmpiUmp4CelpiUmp4Ce1p_Amp_Amp_Celp_Aelp_
GmP-CH2CH20H ( ”-5)
7 OiCelP-AmP-Te 1p_Amp_Amp_Te1p_Gmp_Amp_Aelp_
Amp_Amp_Celp_Gmp_Cmp4Ce1p_Gmp_Ce1p4Celpi
CH2CH2OH ( ”-6)
7 O_Gms_Ae2p_Ams_Ams_Ams_Ce2p_Gms_Ce2p4Ce2p_
Gms_Cm54e2p_Ams_Te2p_UmsiUmsiCe2p_Te2p_

63
Apr. 12,

HO_Gms_Ce1p_Te1p_Ams_Gms_Gms_Te1p_Ce1p_Ams_
Gms_Gms_Ce1p_Te1p_Gms_Cms_Te1p_Te1p_Um57
CH2CH2OH
HO_Gms_Gms_Ce2s_Te2s_Gms_Cms_Te2s_Te2s_Ums_Gms_
Ce254cm4CmS_Te2s_Ce2s_Ams_Gms_Ce2si
CH2CH2OH
H0_Gm:_ce2s_Te2s_Ams_Gms_Gms_Te2s_ce2s_Ams_Gms_
Gms_(:62s_Te2s_Gm:_cms_Te2s_Te2s_Um54CH2CH2OH
H0_Gms_Gms_Cels_Tels_Gms_Cms_Tels_Tels_Ums_Gms_
(:61: cms Cms_Tels_Cels_Ams_Gms_Celsi
CH2CH2OH
H0_Gms_Cels_Tels_Ams_Gms_Gms_Tels_Cels_Ams_Gms_
Gm:_cels_Tels_Gms_Cms_Tels_Tels_Um54CH2CH2OH

2007

(IV”-8)

(IV”-9)

(IV”-10)

(IV”-11)

(IV”-12)

CH2CH20H ( ”.7) [0493] Especially preferable are (lV"-1), (lV"-2), (lV"-9)

7O_Gms_Ce2pjce2p_Gms_Ce:p4Cms_Ams_T:2p_ 2 and (lV"-10).”.57 ms ep7 ms ep_ m5_ m5_ ep_ ep_

émacg2cggH U % A A C A ( mg) [0494] Preferable examples of the compound represented
by general formula (V") include the following compounds., 07Ce2p_Ams_Te2p_Ams_Ams_Te2p_Gms_Ams_Ae2p_

Ams_Ams_Ce2p_G,rns_cms%e2p_ms_ce2pgce2pi
CH2CH2OH ( ”-9)
7 O_Gms_Ae1p_Ams_Ams_Ams_Ce1p_Gms_Ce1p4Ce1p_
G;ns_cmsgce lp_Ams_Te 1 p_UmsiUmsice 1 p_Te lp_
CH2CH2OH ( 0)
, O_Gms_Ce1p4Ce1p_Gms_Ce1p4Cms_Ams_Te1p_
JmsiUmsgce 1p7Um54Ce1p_Ams_Ams_celp_Ae lp_
Gms-CH2CH2OH ( 1)
, Oicelp_Ams_Telp_Ams_Ams_Telp_G,rns_Ams_Aelp_
Ams_Ams_Ce1p_Gms_Cm54Ce1p_Gms_Ce1p4Ce1pi
C72C72O7 ( 2)
, O_G,rnS_Ae2s_Ams_Ams_Ams_ce2s_ms_ce2s4e2s_
Gms_ msgce2s_Ams_Te2s_UmsiUmsice2s_Te2s_
C’2C’20’ ( 3)

0_G,rns_ e257Ce2s_Gms_Ce257cms_Ams_Te2s_Um57
msgce2siUms4e2s_Ams_Ams_Ce2s_Ae2s_Gms_
7 2C 7 20 7 ( 4
Oice2s_Ams_Te2s_Ams_Ams_Te2s_Gms_Ams_Ae2s_
ms_ ms_Ce2s_Gms_Cm4Ce2s_Gms_Ce254Ce2si

’20’ ( 5)
O- ms_Aels_Ams_Ams_Ams_Cels_Gms_Celsgcels_

msgcels_Ams_Tels_UmsiUmsicels_Tels_
’2C’2O’ ( ”- 6)
O- ms_Ce154Ce15_Gms_Ce154Cms_Ams_Te15_Umsi
msgcelsiUmsgcels_Ams_Ams_Cels_Aels_Gms_
’2C’2O’ ( ”- 7)

7 Oicels_Ams_Tels_Ams_Ams_Tels_Gms_Ams_Aels_
Ams_ ms_Ce15_Gms_Cm54Ce15_Gms_Ce154Ceisi
C72C72O7 ( g)

[0491] Especially preferable are (lll"-1), (lll"-2), (lll"-3),
(HP-13), (HI"—14) and (HI"-15).

   
0p‘

0 N10

(051‘
§

('3

O

            
[0492] Preferable examples of the compound represented
by general formula (lV") include the following compounds.

7 0_Gan_Gan_ce2p_G;np_cmp_Te2p_Te2p_Ump_G,rnp_
Ce2p7cmp7CmRTe2p_Ce2p_Amp_Gmp_Ce2p7
C 7 2C 7 2O 7
7 0_G;np_ce2p_Te2p_Amp_G,rnp_G,rnp_Te2p_Ce2p_Amp_
Gmp_Gmp_Ce2p_Te2p_Gflp_cmp_Te2p_Te2p_Ump7
C’2C’2O’ (V”-2)
7 O_Gmp_Gmp_Ce1p_Te1p_Gmp_Cmp_Te1p_Te1p_Ump_
GmRCe1P4Cmp7Cmp_Te1p_Ce1p_Amp_Gmp_Ce1p7
C’2C’2O’ (V”-3)
7 O_Gmp_ce1p_Te1p_Amp_Gmp_Gmp_Te1p_Ce1p_Amp_
G;np_Gmp_Ce1p_Te1p_G;np_Cmp_Te1p_Te1P7Ump7
C’2C’2O’ (V”-4)
, O_Gms_Gms_Ce2p_Te2p_G;ns_Cms_Te2p_Te2p_Um_
G;ns_C$2p4cmsicms_Te2p_ce2p_Ams_G,rns_Ce2pi
C’2C’2O’ (V”-5)
, O_Gms_Ce2p_Te2p_Ams_Gms_Gms_Gms_Te2p_Ce2p_

Ams_ ms_ ms_ce2p_Te2p_Gmp_cms_Te2p_Te2p_Umsi
C72C72O7 (V”-6)

(V"-1>

  
7 0_Gms_Gms_Celp_Telp_Gms_Cms_Te lp_Telp_Ums_
Gms_Ce1p4msicmiTe1p_Ce1p_Ams_Gms_Ce1pi
C’2C’2O’ (V”-7)

       

H0_Amp_Gmp_ Te2p_Ce2p4ce2p_Amp_Gmp_ Gmp_Ae2p_
Gmp_Ce2p_Te2p_Amp_ Gmp_ Gmp_ Te2p_ Ce2p_Amp_
CH2CH2OH
HO-Amp_Gmp_Te1p_Ce1p4Ce1p_Amp_Gmp_Gmp_Aelp_
Gmp_Ce1p_Telp_Amp_Gmp_Gmp_Te1p_Ce1p_Amp_
CH2CH2OH
H0_Ams_Gms_Te2p_ce2p4ce2p_Ams_Gms_Gms_Ae2p_
Gms_ce2p_Te2p_Ams_Gms_Gms_Te2p_Ce2p_Ams_
CH2CH2OH
HO-Ams_Gms_Te1p_Ce1p4Ce1p_Ams_Gms_Gms_Aelp_
Gm:_celp_Telp_Ams_Gms_Gms_elp_Celp_Ams_
CH2CH2OH
HO_Ams_Gms_Te2s_Ce254Ce2s_Ams_Gms_Gms_Ae2s_
Gms_Ce2s_Te2s_Ams_Gms_Gms_Te2s_Ce2s_Ams_
CH2CH2OH

7 O_Gmp_ce2p_Amp_Gmp_Ce2p4Ce2p7Ump4Cmp_
vwe2p_Cmp_Gmp_Ce2p_Te2p_Cmp_Amp_Ce2p_Te2p_Cmpi
CH2C} 20H
7 O-Te2p_Ce2piJmpiUmp4e2p4e2p_Amp_Amp_

Amp_ Gmp_C e2p_Amp_ Gmp_ce2p4mpiUmp4e2p_
"e2P-C {2CH2O}
7 O_Gmp_Ce1p_Amp_Gmp_Ce1p4elpiUmp4Cmp_
7welp_Cmp_Gmp_Ce1p_Te1p_Cmp_Amp_Ce1p_Te1p_Cmpi
CH2C} 20H
7 O_Telp_CelpiJmpiUmP4C51P4CCIP_AmP_AmP_
Amp_Gmp_Ce lp_Amp_Gmp_Ce lp4mpiUmp4Ce 1p_
"elP-C {2CH2O}
7 O_Gms_Ce2p_Ams_Gms_Ce2p4Ce2piUm54Cms_
7~e2p_Cms_Gms_Ce2p_Te2p_Cms_Ams_Ce2p_Te2p_Cm57
CH2C} 20H
, O_Te2p_Ce2piJmsiUmsice2p4Ce2p_Ams_Am_
Ams_G;ns_ce2p_Ams_ms_ce2p4cmsiUm4e2p_
"e2P-C {2CH2O}
, O_Gms_ce1p_Ams_Gms_Ce1p4e1p7Um57Cma
we1p_Cms_Gms_Ce1p_Te1p_Cms_Ams_Ce1p_Te1p_Cm57
CH2C} 20H
, O_Te1p_Ce1P7JmsiUmsice1p4Ce1p_Ams_Am_
Ams_Gms_Ce 1p_Ams_Gms_Ce1p4CmsiUm54Ce1p_
"elP-C {2CH2O}
, O_Gms_ce2s_Ams_Gms_Ce257Ce257Um57Cms_Te2s_
Cms_Gms_Ce2s_Te2s_Cms_Ams_Ce2s_Te2s_Cms_
CH2C} 2OH
, O_Te2s_(:62siUmsiUmsice2sice2s_Ams_Ams_

Ams_G,m5_Ce2s_Ams_G,ms_Ce2s cmsiUms ce2s_
TC2S-CH2CH2OH
, O_Gms_ceis_Ams_Gms_Ceis celsiUmsicmiTeli
cms_Gms_Cels_Tels_Cms_Ams_Cels_Tels_Cmsi
CH2CH2OH
7 0_Tels_CelsiUmsiUmsicelsicels_Ams_Ams_
Ams_Gms_Cels_Ams_Gms_Cels cmsiUms Cels_
Tels-CH2CH2OH
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(V”-1)

(V”-2)

(V”-3)

(V”-4)

(V”-5)

[0495] Especially preferable are (V"-1) and (V"-5).

[0496] Preferable examples of the compound represented
by general formula (V1") include the following compounds.

 
(V ”-1)

(V ”-2)

(V ”-3)

(V ”-4)

(V ”-5)

(V "-6)

(V "-7)

(V "-8)

(V "-9)

(VI”-10)

(VI”-11)

(VI”-12)
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[0497] Especially preferable are (Vl"-l), (Vl"-2), (Vl"-9)
and (Vl"-10).

[0498] Preferable examples of the compound represented
by general formula (Vll") include the following compounds.

7 Oicmp_"e2p_Amp_Te2p_G;np_Amp_G,rnp_Te2p_Te2p_
ne2p_Cmp_me2p_Te2p_Cmp4Cmp_Amp_Ae2p_Amp_
C’2C’2O’ (V ”-1)
7 OiCmP-fielP-AmP-TelP-GmP-AmP-GmP-TelP-Telp-
me1p_Cmp_vwelp_Te1p_(:rn})4(:rnp_[\rnp_[Xe1p_[\mp_
020207 (V ”-2)
7 Oicms_'*e2p_Ams_Te2p_Gms_Ams_Gms_Te2p_Te2p_

vwe2p_ ms_ne2p_Te2p_Cm54ms_Am_Ae2p_Ae2p_
C’2C’2O’ (V ”-3)
7 Oicms_'*elp_Ams_Telp_Gms_Ams_Gms_Telp_Telp_

vwe1p_ ms_'*e 1p_Te1p_Cm54Cms_Ams_Aelp_Ams_
C’2C’2O’ (V ”-4)
7 Oicms_'*e2s_Ams_Te2s_Gms_Ams_Gms_Te2s_Te2s_
ne2s_Cms_ne2s_Te2s_Cm54Cms_Ams_Ae25_Ams_
C’2C’2O’ (V ”-5)
7 Oicms_'*els_Ams_Tels_Gms_Ams_Gms_Tels_Tels_
mericmsgweis_Teis_Cm54Cms_Ams_Ae15_Ams_
Ce2C*2O* (V ”-6)

[0499] Especially preferable are (Vll"-l) and (VH"-5).

             
[0500] Preferable examples of the compound represented
by general formula (Vlll") include the following com-
pounds.

7 0_Amp_G;np_ce2p_Te2p_CmpiUmp_Te2p_Ump_Te2p_
Amp_Cmp_Te2p_Ce2p4Cmp4Cmp_Te2p_Te2p_Gmp_
CH2CH2OH (V ”-1)
7 Oice2p4e2p_Amp_Ump_Te2p_G;np_Ump_Te2p_
Jmpgce2p_Amp_Ump4Ce2p_Amp_G,rnp_Cmp_Te2p_
CC2P4CH2CH2OH (V ”-2)
7 0_Amp_mp_celp_Telp_CmpiUmp_Telp_Ump_Telp_
Amp_Cmp_Te1p_Ce1p4Cmp4Cmp_Te1p_Te1p_Gmp_
CH2CH2OH (V ”-3)
7 Oicelpgce lp_Amp_Ump_Te1p_Gmp_Ump_Te1p_
Jmpgcelp_Amp_Ump4elp_Amp_Gmp_Cmp_Telp_
C61P4CH2CH2OH (V ”-4)
7 0_Ams_Gms_ce2p_Te2p_cmsiUms_Te2p_Ums_Te2p_
Ams_cms_Te2p_Ce2picms cms_Te2p_Te2p_Gms_
CH2CH2OH (V ”-5)
7 Oice2pgce2p_Ams_Ums_Te2p_Gms_Ums_Te2p_
Jmsgce2p_Ams_ msice2p_Ams_Gms_Cms_Te2p_
CC2P4CH2CH2OH (V ”-6)
7 0_Ams_Gms_Celp_Telp_CmsiUms_Telp_Ums_Telp_
Ams_cms_Telp_Celpicms4ms_Telp_Telp_Gm_
CH2CH2OH (V ”-7)
7 Oicelpgcelp_Ams_Ums_Telp_Gms_Ums_Telp_
Jms4elp_Ams_Umsicelp_Ams_Gms_Cms_Te1p_
C61P4CH2CH2OH (V ”-8)
, O_Ams_ms_ce2s_Te2s_CmsiUms_Te2s_Ums_Te2s_
Ams_cms_Te2s_(:62sicmsgcms_Te2s_Te2s_G,rns_
CH2CH2OH (V ”-9)
, Oice2sice2s_Ams_Ums_Te2s_G,rns_Ums_Te2s_Umsi
ce2s_Ams_Um54Ce2s_Ams_Q;ns_cms_Te2s_Ce2si

     
CH2CH2OH (VIII”-10)
, O_Ams_ms_cels_Tels_CmsiUms_Tels_Ums_Tels_
Ams_cms_Tels_Celsicms4ms_Tels_Tels_Gns_
CH2CH2OH (VIII”-1 1)
, Oicelsicels_Ams_Ums_Tels_G,rns_Ums_Tels_Umsi
Ce15_Ams_Um54Ce15_Ams_Gms_Cms_Te1s_Ceisi
CH2CH2OH (VH”-12)

[0501] Especially preferable are (Vlll"-l), (VHF-2),
(VIII"-9) and (VIII"-10).

[0502] Preferable examples of the compound represented
by general formula (IX") include the following compounds.

HO-T621)-AC2P'AC2P'CC2P'AC2P'GmP'UmP4CmPi
Ump_Gmp_Amp_Gmp_Ump_Ae2p_Ge2p_Ge2p_Ae2p_Ge2p_
CH2CH2OH (Dc-1)
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)h_Te2p_Ge2p_Te2p_Ge2p_Te2p_Cmp_AmP_CmPiCmP_
Amp_G;np_Amp_G,rnp_Ump_Amp_Ae2p_Ce2p_Ae2p_Ge2p_
Tap-C {2CH2OH
{0_Te2p_Ge2p_Te2p_Ge2p_Te2p_Cmp_AmP_CmP4CmP_

Amp_Gmp_Amp_Gmp_Ump_Amp_Ae2p_Ce2p_Ae2p_Ge2p_
Tap-C {2CH2OH
{O_Telp_Aelp_Aelp_Celp_Aelp_GmP_UmP4CmPi
JmP-GmP-AmP-GmP-UmP-AelP-GelP-GelP-AelP-Gelp-
CH2C} 20H
)h-Te lp_Gelp_Te lp_Ge lp_Te lp_Cmp_Amp_Cmpicmp_
Amp_Gmp_Amp_Gmp_Ump_Amp_Ae lp_Celp_Ae lp_Ge lp_
TelP-C {2CH2OH
{O_Te1p_Ge1p_Te1p_Ge1p_Te1p_Cmp_Amp_Cmp4Cmp_

Amp_Gmp_Amp_Gmp_Ump_Amp_Ae 1p_Cel p_Ae lp_Ge lp_
TelP-C {2CH2OH

G;ns_Ams_G,rns_Ums_Ae2p_Ge2p_Ge2p_Ae2p_Ge2p_
CH2C} 20H
)h_Te2p_Ge2p_Te2p_Ge2p_Te2p_Cms_Ams_Cm54Cms_

Ams_G;ns_Ams_G,rns_Ums_Ams_Ae2p_Ce2p_Ae2p_Ge2p_
Tap-C {2CH2OH
710_Te2p_Ge2p_Te2p_Ge2p_Te2p_Cms_Am_cms4m_

Ams_G;ns_Ams_G,rns_Ums_Ams_Ae2p_Ce2p_Ae2p_Ge2p_
Tap-C {2CH2OH
{O_Te1p_Ae1p_Ae1p_Ce1p_Ae1p_Gms_Um54Cms_Ums_
G;ns_Ams_Gms_Ums_Ae1p_G
CH2C} 20H
)h_Te1p_Ge1p_Te1p_Ge1p_Te1p_Cms_Ams_Cm54Cms_
Ams_G,rns_Ams_G,rns_Ums_Ams_Aelp_Celp_Aelp_Gelp_
TelP-C {2CH2OH
710_Telp_Gelp_"elp_Gelp_Telp_Cms_Ams_Cms cms_
Ams_G,rns_Ams_G,rns_Ums_Ams_Aelp_Celp_Aelp_Gelp_
TelP-C {2CH2OH
710_Te2s_Ae2s_A62s_Ce2s_Ae2s_G,rnp_Ump_Cmp_Ump_
Gmp_Amp_Gmp_ Jmp_Ae2s_Ge2s_Ge2s_Ae2s_Ge2s_
CH2C} 20H
)h_Te2s_Ge2s_Te2s_Ge2s_Te2s_Cmp_Amp_Cmp cmp_

Amp_Gmp_Amp_Gmp_Ump_Amp_Ae2s_Ce2s_Ae2s_Ge2s_
Te2s-CH2CH2O {
710_Te2s_G62s_Te2s_Ge2s_Te2s_Cmp_Amp_cmp cmp_
Amp_Gmp_Amp_Gmp_UmpAmp_Ae2s_ce2s_Ae2s_Ge2s_
Te2s-CH2CH2O {
{0_Tels_Aels_Aels_Cels_Aels_Gmp_Ump cmpiUmlt
Gmp_Amp_Gmp_ Jmp_Aels_Gels_Gels_Aels_Gels_
CH2CH2OH
)h_Te15_Ge15_Te15_Ge15_Teis_Cmp_Amp_Cmp4Cmp_
Amp_Gmp_Amp_Gmp_Ump_Amp_Aels_Cels_Aels_Gels_
TelS-CH2CH2O {
{0_Tels_Gels_Tels_Gels_Tels_Cmp_Amp_Cmp4mp_
Amp_Gmp_Amp_Gmp_Ump_Amp_Aels_Ce15_Aels_Geis_
TelS-CH2CH2O {

   
(Ix"-13), (1x"-14) and (1X"'15)~

)h_Ae2p_Ge2p_Ge2p_Te2p_Te2p_G,rnp_Ump_G,rnp_Umpi
cmp_Amp_cmpgcmltAmp_Gmp_Aep2_Ge2p_Te2p_Ae2p_
A62P-C *2C ,20 ,
710_Ae2p_Ge2p_Ge2p_Te2p_Te2p_GJnP_UmP_GJnP_UmPi
cmp_Amp_cmpgcmltAmp_Gmp_Ae2p_Ge2p_Te2p_Ae2p_
A62P-C *2C ,20 ,
)h_Aelp_Gelp_Gelp_Telp_Telp_G,rnp_Ump_G,rnp_Umpi
Cmp_Amp_Cmp4Cmp_Amp_Gmp_Ae1p_Ge1p_Te1p_Ae1p_
AelP-C *2C ,20 ,
710_Aelp_Gelp_Gelp_Telp_Telp_G,rnp_Ump_G,rnp_Umpi
Cmp_Amp_Cmp4Cmp_Amp_Gmp_Ae1p_Ge1p_Te1p_Ae1p_
AelP-C *2C ,20 ,
)h_Ae2p_Ge2p_Ge2p_Te2p_Te2p_G,rns_Ums_G,rns_Umsi
cms_Ams_cms4ms_Ams_Gmp_Ae2p_Ge2p_Te2p_Ae2p_
AC2P-C *2C ,20 ,
{0_Ae2p_Ge2p_Ge2p_Te2p_Te2p_Gms_Ums_Gms_Umsi
Cms_Ams_Cm54Cms_Ams_Gms_Ae2p_Ge2p_Te2p_Ae2p_
AC2P-C *2C ,20 ,
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{O_Te2p_Ae2p_Ae2p_Ce2p_Ae2p_Gms_Um54CmsiUms_

elp_Gelp_Aelp_Gelp_

(

( X”-2)

( X”-3)

1 X”-4)

( X”-5)

(X”-6)

( X”-7)

(X”-8)
 

( X”-9)

X”- 0)

X”- 1)

X”- 2)

X”- 3)

X”- 4)

X”- 5)

X”- 6)

X”- 7)

  
X”- 8)

[0503] Especially preferable are (lX"-l), (lX"-2), (lX"-3),

[0504] Preferable examples of the compound represented
by general formula Oi") include the following compounds.

(IX”-1)

(X”-2)

(X”-3)

(X”-4)

(X”-5)

(X”-6)
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)h_Aelp_Gelp_Ge1p_Te1p_Telp_G,rns_Ums_G,rns_Ums
cms_Ams_cmsgcms_Ams_ Gms_Ae1p_Gelp_Telp_Aelp_
APIP-C 72020
{0_Ae1p_Ge1p_Ge1p_Telp_Telp_G,rns_Ums_G,rns_Ums
Cms_Ams_Cm54Cms_Ams_Gms_Ae1p_Ge1p_Te1p_Ae1p_
APlP-C 720207
)h-Ae2s_Ge2s_Ge2s_Te2s_Te2s_Gms_Ums_Gms_Umsi
cms_Ams_cms4ms_Ams_Gms_Ae2s_Ge2s_Te2s_Ae2s_
Ae2s-C72C72or
{0_A62s_Ge2s_Ge2s_Te2s_Te2s_Gms_Ums_Gms_Umsi
cms_Ams_cms4ms_Ams_Gms_Ae2s_Ge2s_Te2s_Ae2s_
Ads-C , 2C , 2o ,
)h_Aels_Gels_Gels_Tels_Tels_Gms_Ums_Gms_Umsi
cms_Ams_Cms4ms_Am_Gms_Aels_Gels_Tels_Aels_
AelS-C *2C ,20 ,
{0_Aels_Gels_Gels_Tels_Tels_Gms_Ums_Gms_Umsi
cms_Ams_Cms4ms_Am_Gns_Aels_Gels_Tels_Aels_
AelS-C *2C ,20 ,
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{O_Ae2p_Ce2p4Ce2p4Ce2p_Ae2p_Cmp4Cmp_AmP_
JmpicmltAmp_cmpicmp4mpiUmp_ce2p_Te2p_

(X”-7) GP2P-TP2P-GP2P-CH2CH2OH
)h_Ce1p_Ae1p_Ce1p4Ce1piCe1piUmp4CmpiUmm
Gmp_Ump_Gmp_Amp_UmpiUmpiUmp_Te 1p_Ae 1p_

(X”-8) TPIP-APIP-APIP-CH2CH2OH
)h_Ae1p_Celp4Ce1p4Ce1p_Aelp_Cmp4Cmp_Amp_
JmpicmltAmp_cmpicmpiUmp4e 1p_Te 1p_Ge 1p_

(X”-9) TelP-Gelp-CH2CH2OH
{ogcelltAe1p_Celpgcelpgcelp_Ump_Gmp_Ump_
Gmp_Amp_UmpiUmpiUmp_Te 1p_Aelp_Te 1p_Ae 1p_

(X”-10) APlP-CH2CH2OH
{O_Ae1p_ce1p4Ce1p4Ce1p_Ae1p_Cmp4Cmp_Amp_
JmpicmltAmp_cmpfcmp4cmpiUmpgce 1p_Te 1p_

(X”-1 1) GelP-TPlP-Ge 1P-C {2CH2OH
)h_ce2p_Ae2p_Ce2p4e2pice2pi msgcmsiUms_
G;ns_Ums_G,rns_Ams_UmsiUmsiUms_Te2p_Ae2p_Te2p_

(X”-12) AP2P-AP2P-CH2cr 20H

[0505] Especially preferable are 00-1), (X"-2), 00-9) ’h-Ae2P-CeIP%C2"%C2P-Ae2P-CmsiCmS-Ams-Jmsgcms_Ams_cmsgcmsgcmsiUmsgce2p_Te2p_

and 00-10) GP2P-TP2P-GP2P-C {2CH2OH

[0506] Preferable examples of the compound represented {0%C2P-Ae2P-C62P%62P%C2P*Ums%msi
b 1 f 1 I" . 1 d th f 11 . d Jms_G;ns_Ums_G,rns_Ams_UmsiUmsiUms_Te2p_Ae2p_y genera onnu a Oi ) inc u e e o ow1ng compoun s. Te2p_Aezp_Ae2p_C {2CH2OH

)h-Ae2p_ Ge2p_Te2p_Ae2p_Ae2p_Cmp4Cmp_Amp_Cmp_
Amp_Gmp_Gmp_UmpUmp_Gmp_Te2p_Ge2p_Te2p_Ce2p_
AP2P-C *2C ,20
{O-A621)-G621)-T621)-A621)-AC2P-CmP-CmP'AmP'CmP'

Amp_Gmp_Gmp_UmpUmp_Gmp_Te2p_Ge2p_Te2p_Ce2p_
AP2P-C *2C ,20
)h_Ae1p_Gelp_Telp_Aelp_Ae1p_Cmp4CmP_AmP_CmP_

Amp_Gmp_Gmp_UmpUmp_Gmp_Te1p_Ge1p_Te1p_Ce1p_
Ae 1PC *2C ,20
{0_Aelp_Ge1p_Telp_Aelp_Ae1p_Cmp4CmP_AmP_CMP_

Amp_Gmp_Gmp_UmpUmp_Gmp_Te1p_Ge1p_Te1p_Ce1p_
Ae 1PC *2C ,20
)h_Ae2p_Ge2p_Te2p_Ae2p_Ae2p_Cm54Cms_Ams_Cms_
Ams_G,rns_G,rns_UmsiUms_G;ns_Te2p_Ge2p_Te2p_Ce2p_
AP2P-C , 2C , 2o ,
{O_Ae2p_Ge2p_Te2p_Ae2p_Ae2p_Cm54Cms_Ams_Cms_
Ams_Gms_Gms_UmsiUms_Gms_Te2p_Ge2p_Te2p_Ce2p_
AP2P-C , 2C , 2o ,
)h_Aelp_Ge1p_TelpAelp_Aelp_Cms cms_Ams_Cms_

Ams_Gms_ Ums_ Jms_Gms_Telp_Ge1p_Telp_Celp_Aelp_
CH2C} 2O}
{O_Ae1pGe1p_Te1p_Ae1p_Ae1p_Cm54Cms_Ams_Cms_

Ams_Gms_ ms_UmsiUms_Gms_Te1p_Gelp_Telp_Celp_
AP 1P-C {2C {20 1
)h_Ae2s_G62s_Te2s_Ae2s_Ae2s_Cms4ms_Am_Cms_

Ams_Gms_ msiJms_Gms_Te2s_Ge2s_Te2s_Ce2s_Ae2s_
CH2C} 2O}
{0_A62s_Ge2s_Te2s_Ae2s_Ae2s_cms4ms_Ams_Cm_
Ams_G;ns_G;ns_UmsiUms_G;ns_Te2s_Ge2s_Te2s_Ce2s_
Ads-C {2C {20H
)h_Aels_Gels_Tels_Aels_Aels_Cms4ms_Am_Cms_
Ams_G,rns_G,rns_UmsiUms_G,rns_Tels_Gels_Tels_Cels_
AelS-C {2C {20H
{0_Aels_Gels_Tels_Aels_Aels_Cmsgcms_Ams_Cms_
Ams_G,rns_G,rns_UmsiUms_G,rns_Tels_Gels_Tels_Cels_
AelS-C {2C {20H

       
and Ofl”-10).

[0508] Preferable examples of the compound represented
by general formula (Xll") include the following compounds.

Ph-C621)-A621)-CC2P4C62P4Ce2piUmPiCmPiUmP'
Gmp_Ump_Gmp_Amp_UmpiUmpiUmp_Te2p_A621).
TP2P-AP2P-AP2P-CH2CH2OH
Ph_Ae2p_C$2p4ce2p4ce2p_Ae2p_Cmp4CmP_AmP_
Ump4mp_Amp_Cmp4mp4CmPiUmp_Ce2p_Te2p_
GP2P-TP2P-GP2P-CH2CH2OH
Hoice2p_Ae2p_Ae2p_Ce2p4e2p4e2piUmpi
CmPiUmILGmP_UmP_ GmP_AmP_UmPiUmILUmP_
TP2P-AP2P-TP2P-AP2P-AP2P-CH2CH20H

{0_Ae2p_ce2p4Ce2p4e2p_Ae2p_Cms4ms_Am_
Jmsgcms_Ams_cmsgcmsgcmsiUms_Ce2p_Te2p_

(X ”-1) GP2P-TP2P-GP2P-C {2CH2OH
)h_Ce1p_Ae1p_Ce1p4Ce1piCe1piUm54CmsiUmi
G;ns_Ums_G;ns_Ams_UmsiUmsiUms_Te1p_Aelp_Telp_

(X ”-2) AelP—AelP-CH2CL 20H
)h_Aelp_Celp celp celp_Aelp_Cmsicms_Ams_
Jms cms_Ams_Cms Cms cmsiUms celp_Telp_

(X ”-3) GelP-Telp-Ge 1P-C {2CH2OH
{O Ce1p_Ae1p_Ce1p celp celpiUms cmsi
Jms_Gms_Ums_Gms_Ams_UmsiUmsiUms_Te1p_Ae1p_

(X ”-4) TelP-Aelp-Ae 1P-C {2CH2OH
{O_Ae1p_ce1p4Ce1p4CAe1p_CmsiCms_Ams_Umsi
Cms_Ams_Cm54Cm54CmsiUm54Ce1p_Te1p_Ge 1p_

(X ”-5) TPIP—GPIP-CH2CL 2OH
)h_Ce2s_Ae2s_Ce2s ce2s ce2siUms cmsiUms_
Gms_Ums_Gms_Ams_Umsi JmsiUms_Te2s_Ae2s_Te2s_

(X ”-6) Ae2s-Ae2s-CH2C} 20H
)h_Ae2s_Ce2s ce2s ce2s_Ae2s_Cms cms_Ams_
Jms cms_Ams_Cms Cms cmsiUms ce2s_Te2s_

(X ”-7) Ge2s-Te2s-Ge2s-CH2CH2O 1
4104Ce2s_Ae2s_Ce2s4e2s4e2siUms4msi
Jms_Gms_Ums_Gms_Ams_UmsiUmsiUms_Te2s_Ae2s_

(X ”-8) Te2s-Ae25-Ae2s-CH2CH2O 1
{0_A62s_Ce254C625%625_Ae2s_cmsgcms_Ams_

H Jmsgcms_Ams_cmsgcmsgcmsiUmsgce2s_Te2s_
(X -9) Ge2s-Te25-Ge2s-CH2CH2O 1

)h_Cels_Aels_CelsgcelsgcelsiUmsgcmsiUms_

H G;ns_Ums_G,rns_Ams_Umsi JmsiUms_Tels_Aels_Tels_
(X1 -10) Aels-APIS-CH2CH2OH

)h_Aeis_Ce154Ce154Ceis_Ae15_Cm54Cm5_Ams_
H Jmsgcms_Ams_cmsgcmsgcmsiUmsgcels_Tels_

(XI -11) Geis_Teis_Geis_CH2CH2O{
{O Cels_Aels_Cels cels CelsiUms cmsi

XI” 12 Jms_Gms_Ums_Gms_Ams_UmsiUmsiUms_Tels_Aels_( - ) Tels_Aels_Aels_CH2CH2O {

  
[0507] Especially preferable are O(I"-l), (XH"-2), (XH"-9) {0A61ace15%615%els_Aels_Cms%n-S_Ams_

 
Jms4ms_Ams_cm4cms4msiUms4els_Tels_
Gels_Tels_Gels_CH2CH2O{

 
20).

(XII”-1)

(X

(X

(X

(X

(X

(X

(X

 

H_4)

[5)

,,_6)

,,_7)

mg) 

 
(X

 
H_9)

1)

2)

3)

4)

5)

6)

7)

8)

 
9)

”-20)

”-21)

”-22)

”-22)

”-24)

[0509] Especially preferable are (XH"-1), (Xlll"-2), (X11"-
3), oar—4), oar—17), (XH"-18), oar—19) and (XH"-

[0510] Preferable examples of the compound represented
by general formula Oilll") include the following com-

(XII”-2) pounds.
Ph_ce2p4Ce2p_Te2p_ce2p_Ae2p_Amp_Gmp_Gmp_Umpi
cmp_Amp_cmp4mp4mp_Amp_Ce2p4e2p_Ae2p_

(XII”-3) TP2P-CP2P-CH2CH20H
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{Oice2p4e2p_"e2p_ce2p_Ae2p_Amp_G,rnp_G,rnp_
Jmp4mp_Amp_cmp4mp4mp_Amp_Ce2p4e2p_
AC2P-Te2P-Ce2P-C} 2CH2OH
)h_Ce1p4Ce1p_Te1p_Ce1p_Ae1p_Amp_Gmp_Gmp_Umpi
cmp_Amp_Cmp4mp4mp_Amp_CeIP46lp_Aelp_
Telp-CeIP-CH2CH2OH
{Cicelpgce 1p_77e1p_Ce1p_Ae1p_Amp_Gmp_Gmp_
Jmp4mp_Amp_Cmp4mp4CmP_Amp_Ce lpgce lp_
ACIP-Telp-CCIP-C} 2CH2OH
)h_Ce2p Ce2p_Te2p_ce2p_Ae2p_Ams_Gms_Gms_Umsi
cms_Ams_Cms cm: cms_Ams_Ce2p ce2p_Ae2p_
T62P-Ce2P-CH2CH2OH
{OiCe2p4Ce2p_77e2p_Ce2p_Ae2p_Ams_Gms_Gms_
Jms4m_Ams_cmsicmsgcms_Ams_ce2p4ce2p_
A62P-Te2P-Ce2P-Cr 2CH2OH
)h_Ce1p4Ce1p_77e1p_Ce1p_Ae1p_Ams_Gms_Gms_Umsi
cms_Ams_Cms4ms4ms_Ams_Celp4elp_Aelp_
TCIP-CH2CH20 7
{O_Ce1p4Ce1p_7~e1p_Ce1p_Ae1p_Ams_Gms_Gms_Umsi
cms_Ams_Cms4ms4ms_Ams_Celp4elp_Aelp_
TCIP-CH2CH20 7
)h_C62sgce2s_"e2s_Ce2s_Ae2s_Ams_G,rns_G,rns_Umsi
cms_Ams_cmsgcmsgcms_Ams_ce2sgce2s_Ae2s_Te2s_
CC2S-CH2CH2O 7
{Oice2sice2s_Te2s_ce2s_Ae2s_Ams_G,rns_G,rns_
Jmsgcms_Ams_cmsicmsgcms_Ams_ce2sgce2s_
Ae2s_Te2s_Ce2s_C {2CH2OH
)h_Ce154Ceis_7~eis_Ce15_Aeis_Ams_Gms_Gms_Umsi
Cms_Ams_Cm54Cm54Cms_Ams_Ce154Ce15_Ae2s_Teis_
CCIS-CH2CH2O 7
{Cicelsiceli'relicels_Aels_Ams_G,ms_G,ms_
Jmsgcms_Ams_cmsicmsgcms_Ams_Ce 1546 15_
Ae2s_Tels_Cels_C {2CH2OH

 
   

[0511] Especially preferable are (Xlll"-1),
cam—9) and (XIII"-10).

[0512] Preferable examples of the compound represented
by general formula (XlV") include the following com-
pounds.

)h_Te2p_Te2p_Ge2p_Ae2p_Te2p_cmp_Amp_Amp_Gmp_
CmP_AmP_GIFT.AmP_GJHP_Amp_Ae2p_Ae2p7Ge2p_Ce2pi
C62P-CH2CH2OH
{O_Te2p_Te2p_Ge2p_Ae2p_Te2p_cmp_AmP_AmP_GmP_
cmp_Amp_Gmp_Amp_Gmp_Amp_Ae2p_Ae2p7Ge2p_Ce2pi
Ce2P-CH2CH2OH
{O-A621)-G621)-CC2P4C62P'A62P'GmP'UmP4CmP'
Gmp_Gmp_Ump_Amp_Amp_Ge2p_Te2p_Te2p_Ce2p_Te2p_
CH2CH2OH
)h_Telp_Telp_Gelp_Aelp_Telp_Cmp_AmP_AmP_GmP_
Cmp_Amp_Gmp_Amp_Gmp_Amp_Ae lp_Aelp_Gelp_Celpi
C61P4CH2CH2OH
{0_Telp_Telp_Gelp_Aelp_Telp_Cmp_Amp_Amp_Gmp_
cmp_Amp_G,rnp_Amp_G,rnp_Amp_Aelp_Aelp_Gelp_Celpi
C61P4CH2CH2OH
{O_Ae1p_Ge1p_Ce1P4Ce1p_Ae1p_Gmp_Ump4Cmp_
Gan_G,rnp_Ump_Amp_Amp_Gelp_Telp_Telp_Celp_Telp_
CH2CH2OH
)h_T62p_Te2p_Ge2p_Ae2p_Te2p_cms_Ams_Ams_G,rns_Cms_
Ams_G;ns_Ams_G;ns_Ams_Ae2p_Ae2p_Ge2p_Ce2pi
CC2P4CH2CH2OH
710_Te2p_Te2p_Ge2p_Ae2p_Te2p_Cms_Ams_Ams_G,rns_
cms_Ams_G;ns_Ams_G,rns_Ams_Ae2p_Ae2p_Ge2p_Ce2pi
CC2P4CH2CH2OH
{O_Ae2p_Ge2p_Ce2p4Ce2p_Ae2p_Gmp_Ump4Cmp_
Gan_G,rnp_Ump_Amp_Amp_Ge2p_Te2p_Te2p_Ce2p_Te2p_
CH2CH2OH
)h_Telp_Telp_Gelp_Aelp_Telp_Cms_Ams_Ams_G,rns_Cms_
Ams_G,rns_Ams_G,rns_Ams_Aelp_Aelp_Gelp_Celpi
C61P4CH2CH2OH
710_Telp_Telp_Gelp_Aelp_Telp_Cms_Ams_Ams_G,rns_
cms_Ams_Gms_Ams_Gms_Ams_Aelp_Aelp_Gelp_Celpi
C61P4CH2CH2OH
{0_Aelp_Gelp_Celp celp_Aelp_Gms_Ums cms_Gms_
Gms_Ums_Ams_Ams_Gelp_Telp_Telp_Celp_Telp_
CH2CH2OH

 

   
(X ”-2)

(X "-3)

(X ”-4)

(X ”-5)

(X "-6)

(X ”-7)

(X ”-8)

(X "-9)

(XIII”-10)

(XIII”-11)

(XIII”-12)

(XIH"—2),

(X

(X

(X

(X

(X

(X

(X

(X

(X

V”-1)

V”-2)

V”-3)

V”-4)

V”-5)

V”-6)

V”-7)

V”-8)

 
V”-9)

(XIV”-10)

(XIV”-11)

(XIV”-12)
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)h_Te2s_Te2s_Ge2s_Ae2s_Te2s_cms_Ams_Ams_G,rns_Cms_
Ams_G;ns_Ams_Gms_Ams_Ae2s_Ae2s_Ge2s_Ce254Ce2si
C72C72O7 (X V”- 3)
{0_Te2s_Te2s_Ge2s_A62s_Te2s_Cms_Ams_Ams_Gms_Cms_

Ams_ ms_ ms_Gms_Ams_Ae2s_Ae2s_Ge2s_Ce254Ce2si
1020* (X V”- 4)C

{O_Ae2s_Ge2s_Ce254Ce2s_Ae25_Gms_Um54Cms_Gms_
Gms_ ms_ ms_Ams_Ge2s_Te2s_Te2s_Ce2s_Te2s_
c72c72o7 (X V”- 5)
)h_Tels_Tels_Gels_Aels_Tels_Cms_Ams_Ams_Gms_Cms_

Ams_G,rns_ ms_G,rns_Ams_Aels_Aels_Gels_Celsgcelsi
72C72O7 (X V”- 6)C

{0_Tels_ els_Gels_Aels_Tels_Cms_Ams_Ams_G,rns_Cms_
Ams_G,rns_ ms_G,rns_Ams_Aels_Aels_Gels_Celsgcelsi
C72C72O7 (X V”- 7)
710_Aels_Gels_Cels4els_Aels_Gns_Ums4m_Gns_
G,ms_Ums_ ms_Ams_Gels_Tels_Tels_Cels_Tels_
C72C72O7 (X V”- 8)

[0513] Especially preferable are (XIV"-1), OilV"-2),
(XV"-3), OilV"-l3), OilV"-l4) and (XlV"-15).

         
[0514] Preferable examples of the compound represented
by general formula (XV") include the following compounds.

7 O-G621)-GC2P'C62P-AC2P'TC2P'UmPiUmP4CmPi
Jmp_Amp_G;np_UmpiUmp_Te2p_Ge2p_Ge2p_Ae2p_Ge2p_
CH2CH2OH (XV”71)
7 O_Ae2p_Ge2p_Te2pTe2p_Te2p_Gmp_G:np_Amp_GmP_

Amp_Ump_Gmp_Gmp_Ce2p_Ae2p_Ge2p_Te2p_Te2p_
CH2CH2OH (XV”72)
, O_Gmp_GramCe2p_Amp_Te2p_Te2p_Ump4Ce2p_Te2p_

Amp_Gmp_Ump_Te2p_Te2p_Gmp_Gmp_Ae2p_Gmp_
CH2CH2OH (XV”73)
7 0_Ae2p_G;np_Te2p_Ump_Te2p_G,rnp_G,rnp_Ae2p_G,rnp_
AmP-TC2P-GmP-CC2P-AQP-GmP-TEQP-TC2P-CH2CH2OH (XV”74)
7 O_Gelp_Gelp_Celp_Aelp_Telp_UmpiUmp4Cmpi
JmP-AmP-GmP-UmPiUmP-TelP-GelP-GelP-AelP-Gelp-
c 7 2c 7 2o 7

0_Aelp_Gelp_Telp_Telp_Telp_Gmp_Gmp_Amp_Gmp_
mp_Ump_Gmp_Gmp_Celp_Aelp_Gelp_Telp_Telp_
* 2C * 2O * (XV”76)
O_Gmp_Gmp_Ce1p_Amp_Te1p_Te1p_Ump4Ce1p_Te1p_
mp_Gmp_Ump_Te1p_Te1p_Gmp_Gmp_Ae1p_Gmp_
* 2C * 2O * (XV”77)
O-Aelp_G,rnp_Te lp_Ump_Telp_G,rnp_G,rnp_Ae 1p_Gmp_
mp_Telp_G,rnp_G,rnp_Celp_Aelp_G,rnp_Telp_Telp_
7 2C 7 20 7
O_Ge2p_Ge2p_Ce2p_Ae2_Te2p_UmsiUm54Cmsi
ms_Ams_G,rns_UmsiUms_Te2p_Ge2p_Ge2p_Ae2p_Ge2p_
7 2C 7 2O 7 (XV”79)
0_Ae2p_Ge2p_Te2p_Te2p_Te2p_G,rns_G,rns_Ams_G,rns_
ms_Ums_G,rns_G,rns_ce2p_Ae2p_Ge2p_Te2p_Te2p_
72C 7207 (XV”7 0)
O-GmS'GmS'C621)-Ams'Te2P'Te2P'Um54Ce2P'T621)-

(XV”75)

03>)03>)
03>) (XV”78)

10(71
0

Ams_Gms_ ms_Te2p_Te2p_Gms_Gms_Ae2p_Gms_
C72C72O7 (XV”7 1)
7 0_Ae2p_Gms_Te2p_Ums_Te2p_Gms_Gms_Ae2p_Gms_
Ams_T e2p_Gms_Gms_Ce2p_Ae2p_Gms_Te2p_Te2p_
C 72C 720 7 (XV”7 2)

O_Ge1p_Ge1p_Ce1p_Ae1p_Te1p_UmsiUm54Cmsi
ms_Ams_G,rns_UmsiUms_Telp_Gelp_Gelp_Aelp_Gelp_
*2C ’20 * (XV”7 3)
0_Aelp_Gelp_Telp_Telp_Telp_G,rns_G,rns_Ams_G,rns_

O

      
Ams_Ums_G,rns_G,rns_Celp_Aelp_Gelp_Telp_Telp_
c 72C 720 7 (XV”7 4)
, o_G,ms_G,ms_Celp_Ams_Telp_Telp_Ums_Celp_Tel_Ams_
GmS-UmS-TelP-TelP-WS-WS-Aelp-G’m-CH2CH2OH (XV”7 5)
, O_Aelp_G,rns_Telp_Ums_Telp_G,rns_G,rns_Aelp_G,rns_

Ams_Te1p_Gms_Gms_Ce1p_Ae1p_Gms_Te1p_Te1p_
CH2CH20H (XV”7 6)
7 o_G62s_G62s_Ce2s_Ae2s_Te2s_UmsiUms cmsi
Jms_Ams_Gms_UmsiUms_Te2s_Ge2s_Ge2s_Ae2s_Ge2s_
CH2CH2OH (XV”7 7)
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7 0_A62s_Ge2s_Te2s_Te2s_Te2s_G,rns_G,rns_AmS_GJHS_Am5_
Jms_G;ns_G,rns_(:62s_Ae2s_Ge2s_Te2s_Te2s_CH2CH2OH
, O_G;ns_G;ns_ce2s_Ams_Te2s_Te2s_Umsice2s_Te2s_

Ams_G;ns_Ums_Te2s_Te2s_G,rns_G,rns_Ae2s_G,rns_
CH2CH2OH
, O_Ae2s_G,rns_Te2s_Ums_Te2s_G,rns_G,rns_Ae2s_G,rns_Ams_
Te2s_Gms_Gm:_ce2s_Ae2s_Gms_TTe2s_Te2s_CH2CH2OH
, O_Gel5_Gel5_C515_A515_T515_Um5iUm5 Cm57
Jms_Ams_Gms_UmsiUms_Tels_Gels_Gels_Aels_Gels_
CH2CH2OH
7 0_Aels_Gels_Tels_Tels_Tels_Gms_Gms_Ams_Gms_Ams_
Jms_Gms_Gms_Cels_Aels_Gels_Tels_Tels_CH2CH2OH
7 0_Gms_Gms_Cels_Ams_Tels_Tels_Ums_Cels_Tels_Ams_
Gms_Ums_Tels_Tels_Gms_Gms_Aels_Gms_CH2CH2OH
7 0_Aels_Gms_Tels_Ums_Tels_Gms_Gms_Aels_Gms_Ams_
Tels_Gms_Gms_Cels_Aels_Gms_Tels_Tels_CH2CH2OH

(XV”-18)

(XV”-19)

(XV”-20)

(XV”-21)

(XV”-22)

(XV”-23)

  
(XV”-24)

[0515] Especially preferable are OiV"-1), OiV"-2), (XV"-
3), (XV"—4), o<V"—17), (XV"—18), (XV"-19) and (XV"-
20).

[0516] Preferable examples of the compound represented
by general formula (XVI") include the following com-
pounds.

7 O_Te2p_Te2p_Cmp_Te2p_Te2p_Gmp_Te2p_Amp_Cmp_
"e2p_"e2p_Cmp_Amp_Te2p_Cmp_Ce2p_Ce2p_Amp_
C 7 2C 7 2O 7
, O7Ce2p_v~e2p_Gflp_Amp_Amp_Gflp_Gmp_Te2p_Gmp_
v~e2p_ne2p_Ce2p_Te2p_Te2p_Gmp_Te2p_Amp_Ce2pi
C 7 2C 7 2O 7
7 O_Telp_Te1p_Cmp_Te1p_Te1p_Gmp_Te1p_Amp_Cmp_
77e1p_77e1p_Cmp_Amp_Te1p_Cmp_Ce1p_Ce1p_Amp_

(XVI”-1)

(XVI”-2)

(XVI”-3)
7 OiCelP-fie lP-GmP-AmP-Amp-GmP-GmP-Te 1p_Gmp_
77e1p_77e1p_Celp_Telp_Te1p_Gmp_Te1p_Amp_Celp_

(XVI”4)
, O_Te2p_Te2p_cms_Te2p_Te2p_G;ns_Te2p_Ams_Cms_
"e2p_"e2p_Cms_Ams_Te2p_cms_ce2p_ce2p_Ams_
C 7 2C 7 2O 7
, O7Ce2p_v~e2p_Gms_Ams_Ams_Gms_Gms_Te2p_Gms_
"e2p_"e2p_ce2p_Te2p_Te2p_G,rns_Te2p_Ams_Ce2p_

(XVI”-5)

(XVI”-6)
, O_Telp_Telp_Cms_Telp_Telp_G,rns_Telp_Ams_Cms_
"elp_"elp_Cms_Ams_Telp_Cms celp celp_Ams_
C 7 2C 7 2O 7

_"elp_G,rns_Ams_Ams_G,rns_G,rns_Telp_G,rns_
meipye1p_Ce1p_Te1p_Te1p_Gms_Te1p_Ams_Ce1p_

(XVI”-7)

 
(XVI”-8)

7 0_Te2s_Te2s_cms_Te2s_Te2s_Gms_Te2s_Ams_Cms_Te2s_
ne2s_Cms_ ms_Te2s_Cm54Ce254Ce2s_Ams_
C 7 2C 7 2O 7
7 0_Ce2s_Te2s_Gms_Ams_Ams_Gms_Gms_Te2s_Gms_Te2s_
"e2s_Ce2s_"e2s_Te2s_G;ns_Te2s_Ams_Ce2s_CH2CH2OH
7 0_Tels_Tels_Cms_Tels_Tels_Gms_Tels_Ams_Cms_Tels_
neis_Cms_Ams_Te1s_Cms7Ceis7Ceis_Ams_
CH2CH2O 1
, O7Ce1s_Te15_G,ms_Ams_Ams_Gms_Gms_Te15_G,ms_
"els_Tels_Cels_Tels_Tels_G,rns_Tels_Ams_Cels_
CH2CH2O 1

[0517] Especially preferable are OiVl"-1), (XVl"-2),
OiVl"-9) and (XVl"-10).

     
(XVI”-9)

(XVI”-10)

(XVI”-11)

    
(XVI”-12)

[0518] Preferable examples of the compound represented
by general formula OiVH") include the following com-
pounds.

H07Ce2p7Ce2p7Ump7Ce2p7Ce2RG;np_Gmp_
Te2p_Te2p_Ce2p_Te2p_G,rnp_Amp_Amp_G,rnp_G,rnp_Te2p_
GmP-CH2CH2OH (XVH”-1)
Hoicelpgce 1piUmp4Ce1p4Ce1p_Gmp_Gmp_
Te1p_Te1p_Ce1p_Te1p_Gmp_Amp_Amp_Gmp_Gmp_Te1p_
GmP-CH2CH2OH (XVH”-2)
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H07Ce2p7Ce2p7 msgce2p4ce2p_G,rns_G,rns_Te2p_
Te2p_ce2p_Te2p_Gms_Ams_Ams_Gms_Gms_Te2p_Gms_
CH2CH20H (XVH”-3)

Hogcelpgcelpi msgcelpgcelp_G,ms_G,ms_Telp_
Telp_Celp_Telp_G,rns_Ams_Ams_G,rns_G,rns_Telp_G,rns_
CH2CH20H (XVH”-4)

Hogce2s4e2siUm54Ce2s4e2s_Gms_Gms_Te2s_
T62s_Ce2s_Te2s_Gms_Ams_Ams_Gms_Gms_Te2s_Gms_
CH2CH20H (XVH”-5)

HogcelsgcelsiUmsgcelsgcels_G,rns_G,rns_Tels_
Tels_Cels_Tels_Gms_Ams_Ams_Gms_Gms_Tels_Gms_
CH2CH20H (XVH”-6)

[0519] Especially preferable are OiVH"-1) and OiVll"-5).

[0520] Preferable examples of the compound represented
by general formula (XVlll") include the following com-
pounds.

7 O-TelP-AmP-AmP-GmP-AmP-C€2P4Ce2P-Te2P-Gmp-
Ce2p_Te2p_Ce2p_Amp_G;np_Ce2p7Ump_Te2p_Ce2p7
CH2CH2O} (XV "-1)

7 04Ce2p_7~e2p_Ce2p_Amp_G;np_Ce2p_Te2p_Ump4Cmp_
TC2P-CmP4CmP-TC2P-Te2P-AmP-GmP-Ce2pi
CH2CH2O} (XV "-2)

7 O_Te1p_Amp_Amp_Gmp_Amp_Ce1p4Ce1p_Te1p_Gmp_
Ce1p_Te1p_Ce1p_Amp_Gmp_Ce1P7Ump_Te1p_Ce1p7
CH2CH2O} (XV "-3)

7 04Ce1p_77e1p_ce 1p_Amp_Gmp_Ce 1p_Te1p_Ump_Cmp_
Te1p_Te1p_Cmp4Cmp_Te1p_Telp_Amp_Gmp_Celpi
CH2CH2O} (XV "-4)

, O_Te2p_Ams_Ams_Gms_Ams_Ce2p7Ce2p_Te2p_Gms_
Ce2P-AmS-Gms-C62P7Um5-T62P-CC2P4CH2CH2OH (XV ”-5)

7 04Ce2p_v~e2p_Ce2p_Ams_Gms_Ce2p_Te2p_Ump4Cms_
Te2p_v~e2p_Cm54CmS_Te2p_Te2p_Ams_Gms_Ce2p7
020207 (XV ”-6)

, O_Te1p_Ams_Ams_Gms_Ams_Ce1P7Ce1p_Te1p_Gms_
celp_'*elp_Celp_Ams_Gms_Celpi ms_Telp_Celpi
c 72c 720 7 (XV ”-7)

, 04Ce1p_7~e1p_ce 1p_Ams_Gms_Ce1p_Te1p_Um54Cms_
Te1p_7~e1p_cm4CmS_Te1p_Te1p_Ams_Gms_Ce1p7
020207 (XV ”-8)

7 0_Te2s_ ms_Ams_Gms_Ams_ce2s4e2s_Te2s_Gms_
e2s_"e2s_Ce2s_Ams_G,rns_Ce2siUms_Te2s_Ce2si
’2C’2O’

   
(XV ”-9)

, O7Ce2s_~e2s_ce2s_Ams_Gms_Ce2s_Te2s_Ums7Cms_
Te2s_ne2s_Cm54Cms_Te2s_Te2s_Ams_Gms_Ce2s_
C 72C 7207 (XV1H”-10)

_ ms_Ams_Gms_Ams_Ce157Ceis_Teis_Gms_
eispe15_Ce15_Ams_G;ns_Ce157Ums_Te1547157
72c 720 7 (XV1H”-11)

  
7Ogcels_"els_Cels_Ams_G,rns_Cels_Tels_Umsgcms_
Teisye15_Cm54CmS_Te15_Teis_Ams_Gms_Ceis_
C72C72O7

[0521] Especially preferable are (XVlll"-1), (XVlll"-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_Te2p_Te2p_Cmp4Ce2p_Amp_Gmp_Ce2p_Amp_Te2p_
Tap-67mlTC2P-GmP-TC2P-Te2P-G7‘W-Amp-CH2CH2OH (X1X”-1)
HO_Te1p_Te1p_Cmp4Ce1p_Amp_Gmp_Celp7Celp_AmP_
TelP-TCIP-WP-TCIP-TelP-Gmp-Amp-CH2CH2OH (X1X”-2)
HO_Te2p_Te2p_Cm54Ce2p_Ams_Gms_Ce2piCe2p_Ams_
Te2p_Te2p_Gms_Te2p_Gms_Te2p_Te2p_Gms_Ams_
CH2CH2OH (X1X”-3)
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HO_Te1p_Te1p_Cm54Ce1p_Ams_Gms_Ce1P4Ce1p_Ams_
Telp_Telp_Gms_Telp_Gms_Telp_Telp_Gms_Ams_
CH2CH2OH (XD(”-4)

H0_Te2s_Te2s_cmsgce2s_Ams_Gms_ce2sice2s_Ams_
T62s_Te2s_Gms_Te2s_Te2s_Gms_Ams_CH2CH2OH (X1X”-5)

H0_Tels_Tels_Cmsgcels_Ams_Gms_Celsicels_Ams_
Tels_Tels_Gms_Tels_Gms_Tels_Tels_Gms_Ams_
CH2CH2OH (XD(”-6)

[0523] Especially preferable are OilX"-1) and OilX"-5).

[0524] Preferable examples of the compound represented

by general formula OCX") include the following compounds.

7 0_"e2p_"e2p_cmp4mp_Te2p_Te2p_Amp_G,rnp_Ce2p_
"e2p_ JmP4Ce2P4Ce2P-Amp-GmP-CC2P4CC2P-Amp-
020207 (XX”-1)

7 O-fie lp_"e lp_Cmp4Cmp_Telp_Te lp_Amp_Gmp_Ce lp_
"elp_ JmpgcelpgcelP-AmP-GmP-CelP-CelP-Amp-
020207 (XX”-2)

7 O_vwe2p_vwe2p_Cm4Cm_Te2p_Te2p_Ams_Gms_Ce2p_
"e2p_ Jmsgce2p4ce2p_Ams_G,rnS_C€2P_C€2P_Am5_
C72C7207 (XX”-3)

7 O_~e1p_~e1p_Cm54Cms_Te1p_Te1p_Ams_Gms_Ce1p_
"elp_ JmsgceIP46lp_Ams_Gns_Celp4elp_Ams_
Ce2C*2O* (XX”-4)

7 0_vwe2s_vwe2s_cmsgcms_Te2s_Te2s_Ams_Gms_Ce2s_
"e2s_ Jmsgc6254(3e2s_Ams_c§,rns_ce2sice2s_Ams_
Ce2C*2O* (XX”-5)

   
7 O_neis_neis_cms Cms_Tels_Tels_Ams_Gms_Cels_
vwels_Jms cels Cels_Ams_Gms_CelsiCels_Ams_
Ce2C*2O* (XX”-6)

         
[0525] Especially preferable are OiX"-1) and (XX"-5).

[0526] Preferable examples of the compound represented

by general formula (XXI") include the following com-

pounds.

7 O_Gmp_Ce2p_'we2p_Te2p_CmpiUmp_Te2p_Ce2pi
CC2PiUmP-TC2P-AmP-GmP-Ce2piUmP-T2P-Ce2pi
CC2P4H2CH20H (xx1”- 1)

7 O_Gmp_Ce lp_"elp_Te lp_CmpiUmp_Telp_Celpi
cmpiUmPJI‘elp_Amp_G,rnp_CelpiUmp_Telp_Celpi
C61P4H2CH2OH

, O_Gns_ce2p_"e2p_Te2p_CmsiUms_Te2p_ce2pi
cmsi ms_Te2p_Ams_G,rns_Ce2piUms_Te2p_Ce2pi
C62P4H2CH20H (XXI”-3)

7 O_Gms_Ce1p_v~e lp_Telp_CmsiUms_Telp_Celpi
cmsi ms_Telp_Ams_Gms_CelpiUms_Telp_Celpi
C61P4H2CH2OH (XXI”-4)

, O_G;ns_(:62s_"e2s_Te2s_cmsiUms_Te2s_Ce2sicmsi
Jms_Te2s_Ams_Gms_ce2siGm_Te2s_Ce2s4e2si
CH2CH2OH (XXI”-5)

  
, O_Gns_cels_"els_Tels_CmsiUms_Te ls_Celsicmsi
Jms_Tels_Ams_G,ms_CelsiUms_Tels_Celsgcelsi
CH2CH2OH (XXI”-6)

 
[0527] Especially preferable are Oin"-1) and Oin"-5).

[0528] In the present specification, Aelp, Gelp, Celp, Telp,
A6213, C}e2pS C6213: C6213: T6213, Amp, (yupa (:rnpa Urnpa A615, C}elsa

C615, T615, A625, G625, C625, T625, Arms, Gms, (:1'115a Urns and Ph

are groups haVing the following structures, respectively.
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-continued 
(Ph) 

O 

O- -O- 

OH 

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, tris(hydroxymethyl)ami 
nomethane salts and the like: inorganic acid salts such as 
halogenated hydroacid salts (e.g. hydrofluorates, 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 (I), (I) to (VII") and (I") to CXXI") 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 WO99/14226. 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 WO00/ 
475.99. 

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 (I), (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 
lulose, carboxymethylcellulose, calcium carboxymethylcel 
lulose, internally crosslinked Sodium 
carboxymethylcellulose; chemically modifies starches/cel 
luloses 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 0.05-5gmoles/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 Limoles/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 
tris(hydroxymethyl)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 lug/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, 
AO16, 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, AO51, AO52, AO53 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, AO77, AO78, 
AO79, AO80 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, hAON6 and 
haON8) 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, AO 105 and AO127) on exon 44 
skipping. 

0566 FIG. 12 shows the effects of the compounds of 
Examples 48-53 (AO108, AO109, AO110, AO 111, AO112 
and AO 113) on exon 50 skipping. 
0567 FIG. 13 shows the effects of the compounds of 
Examples 49, 51, 52 and 66 (AO109, AO 111, 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, AO5 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 (AO39, AO43 and AO58) 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, AO96, AO97 and AO98) on exon 
53 skipping. 
0574 FIG. 20 shows the effects of the compounds of 
Examples 54-61 (AO114, AO115, AO116, AO 118, AO119, 
AO120, AO 122 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, AO90, 
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 

(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'-O,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-methylcity dine-3'-O-(2-cyanoethyl 
N,N-diisopropyl)phosphoroamidite), and Example 9 (5'-O- 
dimethoxytrityl-2'-O,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 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 96: 
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) 
(wmax (HO)=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 

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 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 96: 
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), 
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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) () max (H2O)=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 

Cmp-Amp Ump-cmpUmp-Ump-Gmp-Ce2P Ae2P-Ge2P Te2P 

Te?P-CHCH-OH (AO15) 

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 96: 
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) () max (H2O)=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 

CHCH-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 96: 
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 (H2O)=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 

(AO18) 

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 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 96: 
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 (H2O)=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 

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 HPLC 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 96: 
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) () max (H2O)=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 

CHCH-OH (AO25) 

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 96: 
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) () max (HO)=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 

(AO50) 

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 Limol 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-HO. 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 (HO)=261 mn) The compound 
was identified by negative ion ESI mass spectrometric 
analysis (calculated value: 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 

(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 umol 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) (wmax (H2O)=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 

(AO52) 

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 96: 
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 
Aco units) (wmax (H2O)=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 

(AO53) 

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-1OVP; 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) (wmax (H2O)=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 

(AO54) 

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 Aeo units) (wmax (H2O)=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 

(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 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 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 TEAAB%: 15%-65% (10 min, linear gradient): 



US 2007/0082861 A1

60° C.; 2 m/min; 254 nm], the subject compound was eluted
at 7.14 min. (5.91 A260 units) (Amax (HZO)=260 nm)

[0628] The compound was identified by negative ion ESl
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.
NMi004006.1).

EXAMPLE 14

[0630] Synthesis of

HO_Ge2p_Ae2p_Te2p_Ce2p_Te2p_Ge2p_Ce2p_Ue2p_Ge2p_

G82p—CEZP—Aezp—TeZp—CEZP—TEZP—CHZCHZOH (A02 4)

[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 (4.6><100 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); 600 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 (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.89 min. (11.30 A260 units) (Amax (H20)=261 nm)

[0632] The compound was identified by negative ion ESl
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.
NMi004006.1).

EXAMPLE 15

[0634] Synthesis of

(SEQ ID NO: 10)
HO_Ae2p_Ge2p_Te2p_Te2p_Ge2p_Amp_Gmp_Ump_Cmp_Ump_

Ump—Cmp—Gmp—Amp—Amp—Amp—Cmp—Ump_G82P_A82P_G82P_

CezP—AEZP—CHZCHZOHU-XOZO)

[0635] The subject compound was synthesized with an
automated nucleic acid synthesizer (PerkinElmer ABl 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'-O,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 mol 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 HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%955% (10 min, linear gradient); 600 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 A260 units)
(Amax (HZO)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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%965% (10 min, linear
gradient); 600 C.; 2 mil/min; 254 nm], the subject compound
was eluted at 7.62 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).

EXAMPLE 16

[0638] Synthesis of

(SEQ ID NO: 10)
HO_Ae2p_Ge2p_Te2p_Te2p_Ge2p_Ae2p_Ge2p_Te2p_Cmp_

Ump_Ump_Cmp_Gmp_Amp_Amp_Ae2p_ce2p_Te2p_Ge2p_Ae2p_

GEZP—CEZP—AEZP—CHZCHZOH(A026)

[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
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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 (4.6><100 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 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 olf to thereby
obtain the compound of interest (7.93 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 7.03 min. The compound was identified by negative
ion ESl 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.
NMi004006.1).

EXAMPLE 17

[0641] Synthesis of

(SEQ ID NO:11)
HO_Ae2p_Ae2p_Ae2p_Ce2p_Te2p_Gmp_Amp_Gmp_Cmp_Amp_

Amp—Amp—Ump—Tezp—Tezp—GEZP—CeZp—TEZP—CHZCHZOH

(A055)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%938% (8 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (9.50 A260 units) (Amax
(HZO)=259 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5PW (7.5><75 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 10940% (10 min, linear gradient); 600 C.; 2 ml/min],
the subject compound was eluted at 6.14 min. The com-
pound was identified by negative ion ESl mass spectromet-
ric analysis (calculated value: 6350.31; measured value:
6350.07).

Apr. 12, 2007

[0643] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 6125-6142 of
dystrophin cDNA (Gene Bank accession No.
NMi004006.1).

EXAMPLE 18

[0644] Synthesis of

(SEQ ID NO: 12)
HO_Te2p_Te2p_Ge2p_Ae2p_Ge2p_Ump_Cmp_Ump_Ump_Cmp_

Amp—Amp—AmP—AeZp—CEZP—Tezp—GEZP—AEZP—CHZCHZOH

(A056)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%938% (8 min,
linear gradient); 600 C.; 2 mumin; 254 nm]. The fraction
eluted at 6.44 min was collected. After the solvent was

distilled olf 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 olf 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 offto thereby
obtain the compound of interest (11.15 A260 units) (Amax
(H20)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (10 min, linear gradi-
ent); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.38 min. The compound was identified by negative
ion ESl 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.
NMi004006.1).

EXAMPLE 19

[0647] Synthesis of

(SEQ ID NO: 13)
HO_Ge2p_Te2p_Ge2p_Ce2p_Ae2p_Amp_Amp_Gmp_Ump_Ump_

Gmp—Amp—GmP—Te2p—CEZP—Tezp—TEZP—CEZP—CHZCHZOH

(A057)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
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pH 7.0; solution B: acetonitrile B %: 10%938% (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 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 (9.60 A260 units) (Amax
(HZO)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 20

[0650] Synthesis of

(SEQ ID NO: 12)
HO_Te2p_Te2p_Gmp_Amp_Gmp_Te2p_ce2p_Te2p_Te2p_Ce2p_

Amp—Amp—AmP—Amp—CEZP—TezP—Gmp—Amp—CHZCHZOH (A076 )

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 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 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 (13.64 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 21

[0653] Synthesis of

(SEQ ID NO: 12)
HO_Te2p_Te2p_Gms_Ams_Gms_Te2p_ce2p_Te2p_Te2p_Ce2p_

AmS—AmS—Ams—A‘“S—CeZp—TEZP—GmS—AmS—CHZCHZOH(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (5.26 A260 units) (Amax (HZO)=262
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%980% (10 min, linear gradient); 600 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.
NMi004006.1).

EXAMPLE 22

[0656] Synthesis of

(SEQ ID NO:12)
HO_Te25_TeZS_Gms_Ams_Gms_Te25_ce2s_Te25_Te25_Ce25_

Ams_Ams_Ams_Ams_Ce25_Te25_Gms_Ams_CH2CH20H(A078)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 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%946% (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 01f

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 01f 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 olf to thereby obtain the
compound of interest (15.04 A260 units) (Bmax (H20)=261
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6><100 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); 600 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.
NMi004006.1).

EXAMPLE 23

[0659] Synthesis of

(SEQ ID NO:13)
HO_Gmp_Te2p_Gmp_ce2p_Amp_Amp_Amp_Gmp_TeZp_82p_GmP_

Amp—GmP—Te2p—Ce2p—TEZP—Tezp—CEZP—CHZCHZOH(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.95 min was collected. After the solvent was

distilled 01f 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 olf to thereby
obtain the compound of interest (11.73 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 24

[0662] Synthesis of

(SEQ ID NO: 13)
HO_Gms_Te2p_Gms_ce2p_Ams_Ams_Ams_Gms_Te2p_Te2p_

Gms_Ams_Gms_Te2p_ce2p_Te2p_Te2p_Ce2p_CH2CH20H

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (8 min, linear
gradient); 600 C.; 2 ml/min; 254 nm]. The fraction eluted at
6.55 min was collected. After the solvent was distilled 01f

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 01f 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 01f to thereby obtain the
compound of interest (15.27 A260 units) (Amax (H20)=260
nm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%980% (10 min, linear gradient); 600 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.
NMi004006.1).

EXAMPLE 25

[0665] Synthesis of

(SEQ ID NO: 13)
HO_Gms_Te2s_Gms_Ce2s_Ams_Ams_Ams_Gms_Te2s_Te25_

Gms_Ams_Gms_Te2s_Ce25_Te2s_Te25_CeZS_CH2CH20H

(A081)

[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-H20. 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 (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (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 01f

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 01f 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 OH to thereby obtain the
compound of interest (17.01 A260 units) (Amax (HZO)=260
mm). When analyzed by reversed phase HPLC [column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: 25% acetonitrile, 0.1 M
TEAAB %: 20%980% (10 min, linear gradient); 600 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.
NMi004006.1).

EXAMPLE 26

[0668] Synthesis of

(SEQ ID NO: 14)
HO_Ge2p_Ce2p_ce2p_Ge2p_Ce2p_Ump_Gmp_Cmp_Cmp_Cmp_

A82p—Aezp—Tezp—GEZP—CEZP—CHZCHZOH (A03 3)

[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 (4.6><100 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); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.36 min was collected. After the solvent was

distilled 01f 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 OH to thereby
obtain the compound of interest (12.70 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 27

[0671] Synthesis of

(SEQ ID NO: 15)
HO_Ce2p_Gmp_Ce2p_Te2p_Gmp_Cmp_Ce2p_ce2p_Amp_Amp_

Te2p—Gmp—CeZp—CeZp—Amp—UmP—CEZP—CEZP—CHZCHZOH

(A085)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 rm]. The fraction
eluted at 5.32 min was collected. After the solvent was

distilled 01f 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 01f 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 OH to thereby
obtain the compound of interest (7.93 A260 units) (Amax
(HZO)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (10 min, linear gradi-
ent); 600 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.
NMi004006.1).

EXAMPLE 28

[0674] Synthesis of

(SEQ ID NO: 16)
HO_Ce2p_Amp_Gmp_Te2p_Te2p_Ump_Gmp_Ce2p_Ce2p_Gmp_

Ce2p—Tezp—Gmp—CeZp—CeZp—CEZP—AmP—Amp—CHZCHZOH

(A086)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
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pH 7.0; solution B: acetonitrile B %: 10%946% (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 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 (9.01 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (8 min, linear gradient);
600 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.
NMi004006.1).

EXAMPLE 29

[0677] Synthesis of

(SEQ ID NO: 17)
HO_Te2p_Gmp_Te2p_Te2p_ce2p_Te2p_Gmp_Amp_Ce2p_Amp_

Amp—CEZP—Amp—GmP—Tezp—TEZP—TEZP—GmP—CHZCHZOH(A08 7)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 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 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 (8.65 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 30

[0680] Synthesis of

(SEQ ID NO:15)
HO_Ce25_Gms_Ce2s_Te2s_Gms_Cms_Ce25_Ce2s_Ams_Ams_

Te2s_Gms_Ce2s_cezs_Ams_Ums_Ce2s_ce2s_CH2CH20H

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (12.02 A260 units) (Amax (HZO)=262
nm). When analyzed by ion exchange [column: Tosoh
TSK-gel DEAE-5PW (7.5><75 mm); solution A: 20% aceto-
nitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr; gradient: solution B 20960%
(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.
NMi004006.1).

EXAMPLE 31

[0683] Synthesis of

(SEQ ID NO: 18)
HO_Ge2p_ce2p_Te2p_Te2p_Te2p_Ump_Cmp_Ump_Ump_Ump_

Ump_Amp_Gmp_Ump_Ump_Ge2p_ce2p_Te2p_Ge2p_Ce2p_

CHZCH20H(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (10 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (3.91 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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 EST 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.
NMi004006.1).

EXAMPLE 32

[0686] Synthesis of

(SEQ ID NO: 19)
HO_Cmp_Ump_Ump_Ump_Ump_Ae2p_Ge2p_Te2p_Te2p_Ge2p_

Ce2p_Te2p_Ge2p_ce2p_Te2p_Ce2p_Te2p_Ump_Ump_Ump_

Cmp—Cmp—CHZCHZOH (A02 3)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (3.56 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 m/min; 254 nm], the subject compound was
eluted at 9.31 min. The compound was identified by negative
ion EST 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 33

[0689] Synthesis of

(SEQ ID NO:21)
HO_Ce2p_Te2p_Ge2p_Ce2p_Te2p_Ump_Cmp_Cmp_Ump_Cmp_

Ce2p_Ae2p_Ae2p_cezLoezp—CHZCHZOH (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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%955% (10 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.76 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (6.29 A260 units) (Amax
(HZO)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%965% (10 min, linear gradi-
ent); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 6.27 min. The compound was identified by negative
ion EST 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.
NMi004006.1).

EXAMPLE 34

[0692] Synthesis of

(SEQ ID NO:22)
HO_Ge2p_Te2p_Te2p_Ae2p_Te2p_cmp_Ump_Gmp_Cmp_Ump_

Ump_cmp_Cmp_Ump_Cmp_Ce2p_Ae2p_Ae2p_Ce2p_Ce2p_

CHZCH20H(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.04 min was collected. After the solvent was

distilled olf 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 olf 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 A260 units) (Amax
(HZO)=263 nm). When analyzed by reversed phase HPLC

[column: Merck, Chromolith Performance RP-18e (4.6><100
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 ESl 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.
NMi004006.1).

EXAMPLE 35

[0695] Synthesis of

(SEQ ID NO: 19)
HO_Ce2p_Te2p_Te2p_Te2p_Te2p_Amp_Gmp_Ump_Ump_Gmp_

Cmp_Ump_ Gmp_cmp_Ump_ Cmp_Ump_Te2p_ TeZp_ TeZp_ CeZp_

cezP—CHZCH20H(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.34 min was collected. (1.83 A260 units) (Amax
(H20)=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
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
(4.6><100 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%965% (10 min, linear

gradient); 600 C.; 2 ml/min; 254 nm], the subject compound
was eluted at 7.45 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 36

[0698] Synthesis of

(SEQ ID NO:20)
HO_Te2p_Te2p_Te2p_Te2p_Ce2p_cmp_Amp_Gmp_Gmp_Ump_

UmP—Cmp—Amp—AEZP—Gezp—Tezp—GEZP—GEZP—CHZCHZOH

(A048)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (10 min,
linear gradient); 600 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 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%960% (10 min, linear gradi-
ent); 600 C.; 2 mlmin; 254 nm], the subject compound was
eluted at 8.72 min. The compound was identified by negative
ion ESl 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.
NMi004006.1).

EXAMPLE 37

[0701] Synthesis of

(SEQ ID NO:21)
HO_Ce25_Te25_Ge25_Ce25_Te2s_Ums_Cms_Cms_Ums_Cms_

Ce2s_Ae2s_Ae2s_Ce2s_Ce2s_CH2CH20H (A089)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled olf to thereby obtain the
compound of interest (5.42 A260 units) (Amax (HZO)=267

nm). When analyzed by ion exchange HPLC [column:
Tosoh TSK-gel DEAE-SPW (7.5><75 mm); solution A: 20%
acetonitrile; solution B: 20% acetonitrile, 67 mM phosphate
bulfer (pH 6.8), 1.5 M KBr, gradient: solution B 20960%

(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 ESl 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.
NMi004006.1).

EXAMPLE 38

[0704] Synthesis of

(SEQ ID NO:21)
HO_Ce2p_Ump_Gmp_ce2p_Ump_Ump_ce2p_ce2p_ump_ce2p_

CezP—Amp—AmP—CeZp—CEZP—CHZCHZOH(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%938% (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 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 olf to thereby
obtain the compound of interest (11.86 A260 units) (max
(HZO)=266 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5PW (7.5><75 mm); solu-
tion A: 20% acetonitrile; solution B: 20% acetonitrile, 67

mM phosphate bulfer (pH 6.8), 1.5 M KBr, gradient: solu-
tion B 5925% (10 min, linear gradient); 400 C.; 2 ml/min],
the subject compound was eluted at 8.50 min. The com-
pound was identified by negative ion ESl 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 39

[0707] Synthesis of

(SEQ ID NO:21)
HO_Ce25_Ums_Gms_Ce2s_Ums_Ums_Ce2s_ce25_Ums_Ce25_

cezs—AmS—AmS—cezS—cezs—CHZCHZOH(A09 1)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 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); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (10.77 A260 units) (Amax (HZO)=266
nm). When analyzed by ion exchange HPLC [column:
Tosoh TSK-gel DEAE-5PW (7.5><75 mm); solution A: 20%
acetonitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr, gradient: solution B 20960%
(10 min, linear gradient); 400 C.; 2 ml/min], the subject
compound was eluted at 6.12 min. The compound was
identified by negative ion ESl 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.
NMi004006.1).

EXAMPLE 40

[0710] Synthesis of

(SEQ ID NO:21)
HO_Ce2p_Te2p_Gmp_Ce2p_Te2p_Ump_Cmp_Ce2p_Ump_Cmp_

Ce2p—Amp—Amp—CEZP—CEZP—CHZCHZOH(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%938% (8 min,
linear gradient); 600 C.; 2 m/min; 254 nm]. The fraction
eluted at 7.48 min was collected. After the solvent was

distilled olf 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 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 (10.64 A260 units) (Amax
(HZO)=266 nm). When analyzed by ion exchange HPLC
[column: Tosoh TSK-gel DEAE-5PW (7.5><75 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 5925% (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.
NMi004006.1).

EXAMPLE 41

[0713] Synthesis of

(SEQ ID NO: 21)
HO_Ce25_Te25_Gms_Ce2s_TeZs_Ums_Cms_Ce25_Ums_Cms_

cezS—AmS—AmS—cezS—cezs—CHZCHZOH(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%946% (8 nin, linear
gradient); 60° C.; 2 m/min; 254 nm]. The fraction eluted at
7.22 min was collected. (12.77 A260 units) (Amax (H20)=
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-5PW (7.5><75 mm); solution A: 20% aceto-
nitrile; solution B: 20% acetonitrile, 67 mM phosphate
buffer (pH 6.8), 1.5 M KBr, gradient: solution B 20960%
(10 min, linear gradient); 400 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.
NMi004006.1).

Apr. 12, 2007

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 O O

/

COOH

HN S

HO—P—O—

0'

FAM

REFERENCE EXAMPLE 2

Synthesis of hAON6

[0719] hAON6 [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] hAON8 [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_Gmp_Ae2p_Amp_Amp_Amp_Ce2p_Gmp_Ce2p_Ce2p_Gmp_

CmP—Cezp—Amp—Te2p—UmP—Ump—CEZP—TEZP—CHZCHZOH

(A0100)

[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'-O,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-
l)phosphoroamidite), Example 63 (5'-O-dimethoxytrityl-2'—
O,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 (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
10%945% (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 A260 units)
(Amax (HZO)=264 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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%9100% (10 min, linear
gradient); 600 C.; 2 ml/min; 254 nm], the subject compound
was eluted at 5.40 min. The compound was identified by

HO_Ce2p_Te2p_Gmp_Ump_Te2p_Amp_Gmp_Ce2p_Cmp_Amp_
2 2 2 2

ce 9—1:8 P—GmP—AmPJre P—Te p—Amp—Amp—CHZCHZOH

(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.
NMi004006.1).
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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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 Inn]. 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 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 mn], the subject compound
was eluted at 6.42 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).

EXAMPLE 44

[0729] Synthesis of

HO_Te2p_Gmp_Amp_Gmp_Ae2p_Amp_Amp_Ce2p_Te2p_Gmp_

TezP—UmP—CEZP—Amp—Gmp—Cezp—Ump—TEZP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 A260 units) (Xmax
(H20)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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.
NMi004006.1).

EXAMPLE 45

[0732] Synthesis of

HO_Ce2p_Amp_Gmp_Gmp_Ae2p_Amp_Te2p_Te2p_Ump_Gmp_

T82p—Gmp—UmP—CEZP—UmP—Ump—TezP—CEZP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (3.73 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.1).

EXAMPLE 45

[0735] Synthesis of

HO_Gmp_Te2p_Amp_Ump_Te2p_Te2p_Amp_Gmp_Ce2p_Amp_

T82p—Gmp—UmP—Te2p—CmP—CeZp—CEZP—AmP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.11 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (14.8 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 47

[0738] Synthesis of

HO_Amp_Gmp_ce2p_Amp_Te2p_Gmp_Te2p_Te2p_Cmp_Cmp_
2 2 2 2

ce P—AmP—AmPJre p—UmP—Cmp—Te P—ce p—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.51 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (6.97 A260 units) (Amax
(HZO)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 48

[0741] Synthesis of

HO—Cmp_Te2p-Ce2P_AmP_GmP_AmP_T82p_C82p_Ump_Ump—

C82p—Tezp—Amp—Amp—CeZp—Ump—UmP—CEZP—CHZCHZOH

(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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 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 olf to thereby
obtain the compound of interest (4.91 A260 units) (Amax
(HZO)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.1).

EXAMPLE 49

[0744] Synthesis of

HO_Amp_Ce2p_Ce2p_Gmp_Cmp_Ce2p_Te2p_Ump_Cmp_Ce2p_

Amp—CmP—TeZp—Ce2p—Amp—GmP—AeZp—Gmp—CHZCHZOH ( A0 1 o 9)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.72 min was collected. After the solvent was
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distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (3.30 A260 units) (Amax
(HZO)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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_cmp_Te2p_Te2p_Gmp_Amp_Amp_Gmp_Te2p_Amp_

AeZp—AmP—CEZP—Gmp—Gmp—Tezp—Ump—TEZP—CHZCHZOH

(A0110)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (10 min,
linear gradient); 600 C.; 2 milmin; 254 nm]. The fraction
eluted at 7.18 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (3.92 A260 units) (Amax
(HZO)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.1).
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EXAMPLE 51

[0750] Synthesis of

HO_Gmp_Gmp_Ce2p_Te2p_Gmp_Cmp_Te2p_Te2p_Ump_Gmp_
2 2 2 2

ce P—cmP—cmP—"J:e P—ce P—AmP—GmP—ce p—CHZCHZOH

(A0111)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 60° C.; 2 ml/min; 254 nm] The fraction
eluted at 5.91 min was collected. After the solvent was

distilled 01f 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 olf to thereby
obtain the compound of interest (9.48 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.l).

EXAMPLE 52

[0753] Synthesis of

HO_Amp_Gmp_Te2p_Ce2p_ce2p_Amp_Gmp_Gmp_Ae2p_Gmp_

C82p—TeZp—Amp—Gmp—Gmp—TezP—CEZP—AmP—CHZCHZOH

(A0112)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.00 min was collected. After the solvent was

distilled 01f 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 olf to thereby
obtain the compound of interest (0.200 A260 units) (Amax
(HZO)=253 nm). When analyzed by reversed phase HPLC

[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.l).

EXAMPLE 53

[0756] Synthesis of

HO_Gmp_Ce2p_Te2p_cmp_ce2p_Amp_Amp_Te2p_Amp_Gmp_

T82p—Gmp—GI“?—Te2p—CeZp—Amp—Gmp—TEZP—CHZCHZOH

(A0113)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.22 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (4.96 A260 units) (Amax
(H20)=260 nm). When analyzed by reversed phase HPLC

[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear

gradient); 600 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.
NMi004006.l).
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EXAMPLE 54

[0759] Synthesis of

HO_Gmp_ce2p_Amp_Gmp_Ce2p_ce2p_Ump_Cmp_Te2p_Cmp_
2 2 2 2

GmP—ce P—Te P—cmP—AmP—ce P—Te p—CmP—CHZCHZOH

(A0114)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 01f 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 olf to thereby
obtain the compound of interest (2.02 A260 units) (Amax
(HZO)=267 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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.
NMi004006.1).

EXAMPLE 55

[0762] Synthesis of

HO_Te2p_ce2p_Ump_Ump_Ce2p_ce2p_Amp_Amp_Amp_Gmp_

C82p—Amp—Gmp—Cezp—Cmp—UmP—CEZP—TEZP—CHZCHZOH

(A0115)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 01f 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 olf to thereby
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obtain the compound of interest (2.68 A260 units) (Amax
(HZO)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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.
NMi004006.1).

EXAMPLE 56

[0765] Synthesis of

HO_Te2p_Gmp_Ce2p_Amp_Gmp_Te2p_Amp_Amp_Te2p_Ce2p_

UmP—Amp—TezP—Gmp—Amp—Gmp—TezP—TEZP—CHZCHZOH ( A0 1 1 6)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 olf 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 olf 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 olf to thereby
obtain the compound of interest (13.40 A260 units) (Amax
(H20)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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.
NMi004006.1).

EXAMPLE 57

[0768] Synthesis of

HO_Gmp_Te2p_Te2p_Ump_ce2p_Amp_Gmp_Ce2p_Ump_Te2p_

Cmp—Tezp—Gmp—Te2p—Amp—Amp—Gmp—CEZP—CHZCHZOH ( A0 1 1 8)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 01f 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 OH to thereby
obtain the compound of interest (8.16 A260 units) (Amax
(H20)=261 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.1).

EXAMPLE 58

[0771] Synthesis of

HO_Te2p_Gmp_Te2p_Amp_Gmp_Gmp_Amp_Ce2p_Amp_Te2p_

T82p—Gmp—Gmp—Cezp—Amp—Gmp—TEZP—TEZP—CHZCHZOH

(A0119)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.62 min was collected. After the solvent was

distilled 01f 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 OH to thereby
obtain the compound of interest (8.06 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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).

Apr. 12, 2007

[0773] The nucleotide sequence of the subject compound
is complementary to the nucleotides Nos. 8374-8391 of
dystrophin cDNA (Gene Bank accession No.
NMi004006.1).

EXAMPLE 59

[0774] Synthesis of

HO_Te2p_cmp_cmp_Te2p_Te2p_Amp_Ce2p_Gmp_Gmp_Gmp_
2 2 2 2

Te P—AmP—GmP—ce P—AmP—UmP—ce P—ce p—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.14 min was collected. After the solvent was

distilled 01f 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 01f 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 OH to thereby
obtain the compound of interest (0.459 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 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.
NMi004006.1).

EXAMPLE 60

[0777] Synthesis of

HO_Amp_Gmp_ce2p_Te2p_cmp_Ump_Te2p_Ump_Te2p_Amp_

CI“?—TezP—Ce2p—CmP—CmP—TeZp—TEZP—Gmp—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
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eluted at 6.13 min was collected. After the solvent was

distilled 01f 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 OH to thereby
obtain the compound of interest (7.93 A260 units) (Amax
(HZO)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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 EST 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.
NMi004006.1).

EXAMPLE 61

[0780] Synthesis of

HO_Ce2p_Ce2p_Amp_Ump_Te2p_Gmp_Ump_Te2p_Ump_Ce2p_

Amp—UmP—CeZp—Amp—Gmp—CmP—TEZP—CEZP—CHZCHZOH ( A0 12 3)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.71 min was collected. After the solvent was

distilled 01f 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 OH to thereby
obtain the compound of interest (9.66 A260 units) (Amax
(HZO)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 C.; 2 ml/min; 254 mn], the subject compound
was eluted at 5.69 min. The compound was identified by
negative ion EST 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 62

[0783] Synthesis of

HO_Gmp_Cezp_ce2p_Gmp_Ce2p_cmp_Amp_Te2p_Ump_Ump_

C82p—Ump—CeZp—Amp—AmP—CeZp—AEZP—GmP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.59 min was collected. (12.70 A260 units).

[0785] After the solvent was distilled 01f 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 01f 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 OH to thereby obtain the compound of interest.
When analyzed by reversed phase HPLC [column: Merck,
Chromolith Performance RP-18e (4.6><100 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%980% (8 min, linear gradient); 600 C.; 2 ml/min;
254 nm], the subject compound was eluted at 6.13 min. The
compound was identified by negative ion EST 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.
NMi004006.1).

EXAMPLE 63

[0787] Synthesis of

HO_Ce2p_Amp_Te2p_Amp_Amp_Te2p_Gmp_Amp_Ae2p_Amp_

Amp—CEZP—Gmp—CmP—Cezp—GmP—CEZP—CEZP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.68 min was collected. After the solvent was

distilled 01f 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 01f 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 offto thereby
obtain the compound of interest (11.74 A260 units). When

analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6><100 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%980% (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.
NMi004006.1).

EXAMPLE 64

[0790] Synthesis of

HO_Te2p_Ump_Ce2p_cmp_ce2p_Amp_Amp_Te2p_Ump_Cmp_

2 2 2 2
Te 9—08 P—Amp—GmP—GmP—Ae P—AmP—Te p—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.91 min was collected. After the solvent was

distilled 01f 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 01f to thereby
obtain the compound of interest (13.31 A260 units). When

analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6><100 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%980% (8 min, linear gradient); 600 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.
NMi004006.1).

Apr. 12, 2007

EXAMPLE 65

[0793] Synthesis of

HO_Ce2p_ce2p_Amp_Ump_Te2p_Ump_Gmp_Te2p_Amp_Ump_

TezP—Tezp—Amp—Gmp—CEZP—Amp—TEZP—Gmp—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 6.49 min was collected. After the solvent was

distilled 01f 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 01f 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 01f to thereby
obtain the compound of interest (11.38 A260 units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6><100 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%980% (8 min, linear gradient); 600 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.
NMi004006.1).

EXAMPLE 66

[0796] Synthesis of

Ho-GmP_c82P_Te2P_Amp_Gmp_Gmp_Te2p_Ce2p_Amp_Gmp_

GI“?—Ce2p—Te2p—Gmp—Cmp—TeZp—TEZP—UmP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 5.61 min was collected. After the solvent was

distilled 01f 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 01f 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 01f to thereby
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obtain the compound of interest (1.11 A260 units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6><100 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%980% (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.
NMi004006.1).

EXAMPLE 67

[0799] Synthesis of

HO_Cmp_Te2p_Amp_Te2p_Gmp_Amp_Gmp_Te2p_Te2p_Te2p_

Cmp—TeZp—TeZp—CmP—CmP—Amp—AeZp—Amp—CHZCHZOH ( A0 12 9)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 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 (2.21 A260 units). When
analyzed by reversed phase HPLC [column: Merck, Chro-
molith Performance RP-18e (4.6><100 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%980% (8 min, linear gradient); 600 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.
NMi004006.1).

(EXON 51)

EXAMPLE 68

[0802] Synthesis of

PH_Te2p_Ge2p_Te2p_Ge2p_Te2p_cmp_Amp_Cmp_Cmp_Amp_

Gmp_Amp_Gmp_Ump_Amp_Ae2p_ce2p_Ae2p_Ge2p_Te2p_

CHZCH20H(AO3)

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 HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%915% (10 min, linear gradient); 600 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 A260 units)
(Amax (HZO)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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); 600 C.; 2
ml/min; 254 nm], the subject compound was eluted at 5.79
min. The compound was identified by negative ion ESl 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.
NMi004006.1).

EXAMPLE 69

[0805] Synthesis of

PH_Ae2p_Ge2p_Ge2p_Te2p_Te2p_Gmp_Ump_Gmp_-Ump_cmp_

Amp_cmp_Cmp_Amp_Gmp_Ae2p_Ge2p_Te2p_Ae2p_Ae2p_

CHZCH20H(AO4)

[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 HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%915% (10 min, linear gradient); 600 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 A260 units)
(Amax (HZO)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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); 600 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 ESl 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.
NMi004006.1).

EXAMPLE 70

[0808] Synthesis of

PH_Ae2p_Ge2p_Te2p_Ae2p_Ae2p_cmp_cmp_Amp_Cmp_Amp_

Gmp_Gmp_Ump_Ump_Gmp_Te2p_Ge2p_Te2p_Ce2p_Ae2p_

CHZCH20H(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 (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%915% (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 A260 units)
(Amax (HZO)=259 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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); 600 C.; 2
ml/min; 254 nm], the subject compound was eluted at 5.56
min. The compound was identified by negative ion ESl 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.
NMi004006.1).

EXAMPLE 71

[0811] Synthesis of

PH_Te2p_Te2p_Ge2p_Ae2p_Te2p_cmp_Amp_Amp_Gmp_Cmp_

Amp_Gmp_Amp_Gmp_Amp_Ae2p_Ae2p_Ge2p_Ce2p_Ce2p_

CHZCH20H(AO6)

[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 HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%915% (10 min, linear gradient); 600 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 A260 units)
(Amax (HZO)=258 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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); 600 C.; 2
ml/min; 254 nm], the subject compound was eluted at 7.81
min. The compound was identified by negative ion ESl 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.
NMi004006.1).

EXAMPLE 72

[0814] Synthesis of

PH_Ce2p_Ae2p_ce2p_Ce2p_Ce2p_Ump_Cmp_Ump_Gmp_-Ump_

Gmp_Amp_Ump_Ump_Ump_Te2p_Ae2p_Te2p_Ae2p_Ae2p_

CHZCH20H(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 HPLC [Shimadzu model LC-10VP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%913% (8 min, linear gradient); 600 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 A260 units)
(Amax (HZO)=260 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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); 600 C.; 2
ml/min; 254 nm], the subject compound was eluted at 7.07
min. The compound was identified by negative ion ESl 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.
NMi004006.1).

EXAMPLE 73

[0817] Synthesis of

PH_Ae2p_Ce2p_Ce2p_Ce2p_Ae2p_cmp_cmp_Amp_Ump_Cmp_

Amp_cmp_Cmp_cmp_Ump_Ce2p_Te2p_Ge2p_Te2p_Ge2p_

CHZCH20H(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-lOVP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%915% (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 A260 units)
(Amax (HZO)=265 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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.
NMi004006.1).

EXAMPLE 74

[0820] Synthesis of

PH_Ce2p_Ce2p_Te2p_Ce2p_Ae2p_Amp_Gmp_Gmp_-Ump_cmp_

Amp_cmp_Cmp_cmp_Amp_Ce2p_ce2p_Ae2p_Te2p_Ce2p_

CHZCH20H(AOlO)

[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-lOVP; column:
Merck, Chromolith Performance RP-18e (4.6><100 mm);
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solution A: 5% acetonitrile, 0.1 M aqueous triethylamine
acetate (TEAA), pH 7.0; solution B: acetonitrile B %:
5%el5% (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 A260 units)

(Amax (HZO)=266 nm). When analyzed by reversed phase
HPLC [column: Merck, Chromolith Performance RP-18e
(4.6><100 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.
NMi004006.1).

EXAMPLE 75

[0823] Synthesis of

HO_Te2p_Ae2p_Ae2p_Ce2p_Ae2p_Gmp_Ump_Cmp_Ump_Gmp_

Amp—Gmp—Ump—Ae2p—GEZP—Gezp—AEZP—GEZP—CHZCHZOH

(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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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 A260 units) (Amax
(HZO)=257 nm). When analyzed by reversed phase HPLC

[column: Merck, Chromolith Performance RP-18e (4.6><100
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%960% (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.
NMi004006.1).

EXAMPLE 76

[0826] Synthesis of

HO_Ge2p_Ge2p_ce2p_Ae2p_Te2p_Ump_Ump_Cmp_Ump_Amp_
2 2 2 2 2

G“‘P—U‘“P—U“‘P—'J3e P—Ge P—Ge P—Ae P—Ge p—CHZCHZOH

(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 (4.6><100 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 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 (17.5 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 77

[0829] Synthesis of

HO_Ae2p_Ge2p_ce2p_Ce2p_Ae2p_Gmp_Ump_Cmp_Gmp_Gmp_

Ump—Amp—Amp—Gezp—Tezp—TEZP—CeZp—TEZP—CHZCHZOH

(A043)

[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 (4.6><100 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); 600 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 A260 units) (Amax

(HZO)=258 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%960% (10 min, linear gradi-

ent); 600 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.
NMi004006.1).

EXAMPLE 78

[0832] Synthesis of

HO_Ae2p_Ge2p_Te2p_Te2p_Te2p_Gmp_Gmp_Amp_Gmp_Amp_

UmP—Gmp—Gmp—CdZp—AEZP—GEZP—TEZP—TEZP—CHZCHZOH

(A058)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%938% (8 min,
linear gradient); 600 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 A260 units) (Amax
(HZO)=258 nm). When analyzed by reversed phase HPLC

[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (10 min, linear gradi-

ent); 600 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.
NMi004006.1).

(EXON 53)

EXAMPLE 79

[0835] Synthesis of

HO_Ce2p_Te2p_Gmp_Amp_Te2p_Te2p_cmp_Te2p_Gmp_Amp_

Amp—Te2p—T82?—Ce2p—UmP—Ump—TeZp—CEZP—CHZCHZOH

(A064)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (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 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 (9.08 A260 units) (Amax
(HZO)=263 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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 ESl 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.
NMi004006.1).

EXAMPLE 80

[0838] Synthesis of

HO_Te2p_Te2p_cmp_Te2p_Te2p_Gmp_Te2p_Amp_Cmp_Te2p_

T82p—Cmp—Amp—T82p—CmP—CeZp—CEZP—AmP—CHZCHZOH(A065)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (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 A260 units) (Amax
(HZO)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (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 ESl 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.
NMi004006.1).

EXAMPLE 81

[0841] Synthesis of

HO_Ce2p_ce2p_Ump_Ce2p_Ce2p_Gmp_Gmp_Te2p_Te2p_Ce2p_

Te2p—GmP—AmP—AmP—Gmp—GmP—TeZp—GmP—CHZCHZOH(A066 )

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (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 A260 units) (Amax
(H20)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (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 ESl 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.
NMi004006.1).
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EXAMPLE 82

[0844] Synthesis of

HO_Ce2p_Amp_Te2p_Te2p_Ump_Ce2p_Amp_Ump_Te2p_Ce2p_

Amp—Amp—Ce2p—TeZp—Gmp—TEZP—TeZp—Gmp—CHZCHZOH(A06 7)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (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 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 olf to thereby
obtain the compound of interest (13.8 A260 units) (Amax
(HZO)=260 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 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.
NMi004006.1).

EXAMPLE 83

[0847] Synthesis of

HO_Te2p_Te2p_cmp_cmp_Te2p_Te2p_Amp_Gmp_Ce2p_Te2p_

Ump—CeZp—CeZp—Amp—GmP—CEZP—CeZp—AmP—CHZCHZOH(A06 9)

[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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (8.12 A260 units) (Amax
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(HZO)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (10 min, linear gradi-
ent); 600 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.
NMi004006.1).

EXAMPLE 84

[0850] Synthesis of

HO_Te2p_Amp_Amp_Gmp_Amp_Ce2p_ce2p_Te2p_Gmp_Ce2p_

TeZp—Cezp—Amp—Gmp—Ce2p—UmP—TEZP—CEZP—CHZCHZOH

(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-lOVP; column: Merck, Chro-
molith Performance RP-18e (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.27 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (12.2 A260 units) (Amax
(HZO)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%980% (10 min, linear gradi-
ent); 600 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.
NMi004006.1).

EXAMPLE 85

[0853] Synthesis of

HO_Cezp_Te2p_Te2p_Gmp_Gmp_Ce2p_T82p_cmp_T82P_Gmp_

Gmp—Cmp—Ce2p—Te2p—GmP—Ump—CEZP—CEZP—CHZCHZOH (A07 1)
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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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (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 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 olf to thereby
obtain the compound of interest (10.6 A260 units) (Amax
(HZO)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 5.68 min. The compound was identified by negative
ion ESl 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.
NMi004006.1).

EXAMPLE 86

[0856] Synthesis of

HO_Ce2p_Te2p_Cmp_ce2p_Te2p_Ump_Ce2p_ce2p_Amp_Te2p_

Gmp—Amp—Ce2p—Te2p—CeZp—Amp—Amp—GmP—CHZCHZOH(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%946% (8 min,
linear gradient); 600 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 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 olf to thereby
obtain the compound of interest (10.1 A260 units) (Amax
(HZO)=264 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound was
eluted at 8.33 min. The compound was identified by negative
ion ESl 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.
NMi004006.1).

EXAMPLE 87

[0859] Synthesis of

HO_Ce2p_Te2p_Gmp_Amp_Amp_Gmp_Gmp_Te2p_Gmp_Te2p_

TezP—Cezp—TEZP—TeZp—Gmp—TezP—AmP—CEZP—CHZCHZOH

(A095)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 C.; 2 ml/min; 254 nm]. The fraction
eluted at 7.22 min was collected. After the solvent was

distilled olf 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 olf 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 olf to thereby
obtain the compound of interest (10.6 A260 units) (Amax
(HZO)=259 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound
was eluted at 8.31 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).

EXAMPLE 88

[0862] Synthesis of

HO_Te2p_Te2p_cmp_Ce2p_Amp_Gmp_Ce2p_ce2p_Amp_Te2p_

Te2p—GmP—TEZP—GmP—TeZp—TEZP—GmP—AmP—CHZCHZOH (A09 6)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 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 (12.8 A260 units) (Amax
(HZO)=262 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (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 ESl 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.
NMi004006.1).

EXAMPLE 89

[0865] Synthesis of

HO_Ce2p_Te2p_ce2p_Amp_Gmp_Ce2p_Te2p_Ump_Cmp_Te2p_

T82p—Cmp—Cmp—TEZP—TeZp—Amp—Gmp—CEZP—CHZCHZOH(A09 7)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 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 A260 units) (Amax
(HZO)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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%9100% (10 min, linear
gradient); 600 C.; 2 ml/min; 254nm], the subject compound
was eluted at 8.00 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).
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EXAMPLE 90

[0868] Synthesis of

HO_Gmp_ce2p_Te2p_Te2p_cmp_Ump_Te2p_ce2p_cmp_ump_

TeZp—Amp—Gmp—Cezp—UmP—Tezp—CEZP—CEZP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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 A260 units) (Amax
(HZO)=265 nm). When analyzed by reversed phase HPLC
[column: Merck, Chromolith Performance RP-18e (4.6><100
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); 600 C.; 2 ml/min; 254 nm], the subject compound
was eluted at 7.06 min. The compound was identified by
negative ion ESl 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.
NMi004006.1).

EXAMPLE 91

[0871] Synthesis of

HO_Gmp_Gmp_ce2p_Amp_Te2p_Te2p_Ump_Ce2p_Te2p_Amp_

Gmp—Ump—Te2p—TeZp—Gmp—Gmp—AeZp—Gmp—CHZCHZOH ( A0 1 3 1)

[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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (8 min,
linear gradient); 600 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

Sarepta Exhibit 1051, Page 126 of 175



US 2007/0082861 A1

No. UFC4 OHV 25). The solvent was distilled olf to thereby
obtain the compound of interest (1.80 A260 units). When
analyzed by ion exchange HPLC [column: Tosoh TSK-gel
DEAE-5PW (7.5><75 mm); solution A: 20% acetonitrile;
solution B: 20% acetonitrile, 67 mM phosphate buffer (pH
6.8), 1.5 M KBr, gradient: 1solution B 15960% (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.
NMi004006.1).

EXAMPLE 92

[0874] Synthesis of

HO_Gms_Gms_CeZs_Ams_Te25_TeZS_-Ums_ce2s_Te25_Ams_

Gms_Ums_Te25_Te2s_Gms_Gms_Ae2s_Gms_CH2CH20H ( A0 1 3 2)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (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
OHV 25). The solvent was distilled olf to thereby obtain the
compound of interest (15.1 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (10 min, linear gradient); 400
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.
NMi004006.1).

EXAMPLE 93

[0877] Synthesis of

HO_Gms_Ce2s_Te2s_Te2s_cms_Ums_Te25_Ce2s_Cms_Ums_

Te2s_Ams_Gms_Ce2s_Ums_Te2s_ce2s_ce2s_CH2CH20H

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (15.1 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5><75 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); 400
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.
NMi004006.1).

EXAMPLE 94

[0880] Synthesis of

HO_Gms_Ae2s_Ams_Ams_Ams_Ce2s_Gms_CeZS_CeZS_Gms_
2 2 2 2

Gms_ce s_Ams_Te s_Ums_Ums_Ce s_Te S—CHZCHZOH

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (8 min, linear
gradient); 600 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 (6.65 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (10 min, linear gradient); 400
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.
NMi004006.1).

EXAMPLE 95

[0883] Synthesis of

HO_Ams_Ce2s_ce2s_Gms_Cms_Ce2s_Te25_Ums_Cms_CeZs_

Ams_cms_Te25_Ce2s_Ams_Gms_Ae2s_Gms_CH2CH20H ( A0 1 3 5)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (9.06 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-SPW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (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.
NMi004006.1).

EXAMPLE 96

[0886] Synthesis of

HO_Gms_Ce2s_Ams_Gms_Ce2s_Ce25_Ums_Cms_Te25_Cms_
2 2 2 2

Gms_ce s_Te s_Cms_Ams_Ce s_Te S—CmS—CHZCHZOH

(A0136)

[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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 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%945% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (11.2 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-SPW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (10 min, linear gradient); 400
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.
NMi004006.1).

EXAMPLE 97

[0889] Synthesis of

HO_Te25_Ce2s_Urns_Ums_Ce25_CeZS_Ams_Ams_Ams_Gms_

CeZs_Ams_Gms_Ce2s_Cms_Ums_Ce2s_Te25_CH2CH20H

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (8 min, linear
gradient); 600 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
OHV 25). The solvent was distilled off to thereby obtain the
compound of interest (9.46 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-SPW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate buffer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (10 min, linear gradient); 400
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. cDNA (Gene Bank accession No.
NMi004006.1).
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EXAMPLE 98

[0892] Synthesis of

HO_Ae2s_Gms_Te2s_Ums_Te25_Gms_Gms_Ae25_Gms_Ams_

Te2s_Gms_Gms_Ce25_Ae2s_Gms_Te25_TeZS_CH2CHZOH

(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-H20. After deprotection, the
resultant product was purified by reversed phase HPLC
[Shimadzu model LC-10VP; column: Merck, Chromolith
Performance RP-18e (4.6><100 mm); solution A: 5% aceto-
nitrile, 0.1 M aqueous triethylamine acetate (TEAA), pH
7.0; solution B: acetonitrile B %: 10%945% (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
OHV 25). The solvent was distilled olf to thereby obtain the
compound of interest (12.9 A260 units). When analyzed by
ion exchange HPLC [column: Tosoh TSK-gel DEAE-5PW
(7.5><75 mm); solution A: 20% acetonitrile; solution B: 20%
acetonitrile, 67 mM phosphate bulfer (pH 6.8), 1.5 M KBr,
gradient: solution B 20980% (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.
NMi004006.1).

EXAMPLE 99

[0895] Synthesis of

HO_Ae2p_Gmp_Te2p_Ump_Te2p_Gmp_Gmp_Ae2p_Gmp_Amp_

TezP—GmP—Gmp—Cezp—Aezp—Gmp—TEZP—TEZP—CHZCHZOH

(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 (4.6><100 mm); solution A: 5%
acetonitrile, 0.1 M aqueous triethylamine acetate (TEAA),
pH 7.0; solution B: acetonitrile B %: 10%945% (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
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water and filtered with Ultrafree-MC (Millipore: product
No. UFC4 OHV 25). The solvent was distilled olf to thereby
obtain the compound of interest (3.54 A260 units). When
analyzed by ion exchange HPLC [column: Tosoh TSK-gel
DEAE-5PW (7.5><75 mm); solution A: 20% acetonitrile;
solution B: 20% acetonitrile, 67 mM phosphate buffer (pH
6.8), 1.5 M KBr, gradient: solution B 10950% (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 accession No.
NMi004006.1).

TEST EXAMPLE 1

Method of Analysis of the Exon Skipping Induction
Ability by Antisense ENA

Preparation of Primary Culture of Myoblast Cells

[0898] Aprimary culture ofmyoblast 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 BactoTM 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% CO2 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 [Lg/20 ul milliQ) was dissolved in 100 pl of
Opti-MEM (GlBCO-BRL).
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[0911] 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.

[0912] 3. In another tube, 8 ul of Lipofectamine (GIBCO-
BRL) was dissolved in 100 pl 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 pl 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% CO2 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 pl 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 ul 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 ug/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/pl) 1 ul
Human placenta ribonuclease inhibitor (Takara: 40 U/nl) 1 ul
DTT (attached to MMLV—reverse transcriptase) 1 ul
Buffer (attached to MMLV—reverse transcriptase) 4 ul
dNTPs (attached to Takara Ex Taq) 5 ul

[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 3 ul
Forward primer (10 pmol/nl) 1 ul
Reverse primer (10 pmol/nl) 1 ul
dNTP (attached to TAKARA Ex Taq) 2 ul
Buffer (attached to TAKARA Ex Taq) 2 ul
Ex Taq (TAKARA) 0.1 n1
Sterilized water 11 ul

[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)

. e pro uct was ana yze y 0 agarose0936 3 Th PCR d l d b 2W

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)><100
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 TM 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
A01 Example 1 80

[0940]

TABLE 2

Oligonucleotide Skipping (%)

A01 Example 1 88
A014 Example 2 29
A015 Example 3 3
A016 Example 4 4
A018 Example 5 92
A019 Example 6 5
A025 Example 7 83
A017 Example 13 39
A024 Example 14 14

[0941]

TABLE 3

Oligonucleotide Skipping (%)

A018 Example 5 90
A050 Example 8 53
A051 Example 9 55
A052 Example 10 97
A053 Example 11 55
A054 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] Aprimary culture ofmyoblast 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 BactoTM 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% C02 in air.
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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 [Lg/20 [p.l milliQ) was dissolved in 100 pl of
0pti-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 pl of 0pti-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 pl of 0pti-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% C02 in air for 3 hr. Then, 500 pl
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 ul 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 ul
solution.
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[0969] 2. To the solution from 1 above, 2 pl of random
hexamer (Invitrogen: 3 pg/pl 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/pl) 1 pl
Human placenta ribonuclease inhibitor (Takara: 40 U/pl) 1 pl
DTT (attached to MMLV—reverse transcriptase) 1 pl
Buffer (attached to MMLV—reverse transcriptase) 4 pl
dNTPs (attached to Takara Ex Taq) 5 pl

[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 3 pl
Forward primer (10 pmol/pl) 1 pl
Reverse primer (10 pmol/pl) 1 pl
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)><100 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 TM 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] Aprimary culture ofmyoblast 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 BactoTM 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% CO2 in air.

Induction of Differentiation

[0996] Differentiation of muscular cells was induced as
described below.

[0997] l. 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] l. 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 pl 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 pl of Lipofectamine (GIBCO-
BRL) was dissolved in 100 pl 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 pl 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% CO2 in air for 3 hr. Then, 500 pl
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] l. 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 pl of random
hexamer (Invitrogen: 3 pg/pl 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/pl) 1 pl
Human placenta ribonuclease inhibitor (Takara: 40 U/pl) 1 pl
DTT (attached to MMLV—reverse transcriptase) 1 pl
Buffer (attached to MMLV—reverse transcriptase) 4 pl
dNTPs (attached to Takara Ex Tag) 5 pl

[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] l. The following components were mixed and then
heated at 94° C. for 4 min.

Reverse transcription product
Forward primer (10 pmol/pl) 1
Reverse primer (10 pmol/pl)
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 940 C. for 1 min/600 C. for 1
min/720 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:
Rorward:

(SEQ ID NO:79)
5'—TAGTCTACAACAAAGCTCAGGT—3'(exon 43)

Reverse:
(SEQ ID NO:80)

5'—CTTCCCCAGTTGCATTCAAT—3'(exon 45)

Ixons 50 and 51:
Rorward:

(SEQ ID NO:81)
5'—CAAGGAGAAATTGAAGCTCAA—3'(exon 48)

Reverse:
(SEQ ID NO:82)

5'—CGATCCGTAATGATTGTTCTAGC—3'(exon 52)

Exon 53:
Rorward:

(SEQ ID NO:83)
5'—TGGACAGAACTTACCGACTGG—3'(exon 51)

Reverse:
(SEQ ID NO:84)

5'—GGCGGAGGTCTTTGGCCAAC—3'(exon 54)

Exon 55:
Rorward:

(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)><100 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 TM 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, A0102-106 and
A0124-127. 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 A0108-113 and A0128. 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, A08-10, A037,
A039, A043 and A058. 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 A095-
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, A0118-120,
A0122, A0123 and A0129. 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 8.6 g
Potassium chloride 0.3 g
Calcium chloride 0.33 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
Potassium chloride
Calcium chloride
Sodium hydrogenphosphate - 12H2O
1N HCl
Distilled water for injection

8.3 g
0.3 g

0.33 g
1.8 g

appropriate amount (pH 7.4)
to give a total volume of 1000 ml

FORMULATION EXAMPLE 3

Apr. 12, 2007
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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 (A020
and A026).

[1049] SEQ ID NO: 11 shows the nucleotide sequence of
the oligonucleotide prepared in Example 17 (A055).

[1050] SEQ ID NO: 12 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 18, 20, 21 and 22

[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

(A056, A076, A077 and A078).

[1051] SEQ ID NO: 13 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 19, 23, 24 and 25
(A057, A079, A080 and A081) and the oligonucleotide
prepared in Example 21 (A025).

obtain a preparation for intravenous administration. [1052] SEQ ID \O: 14 shows the nucleotide sequence of
the oligonucleotide prepared in Example 26 (A033).

[1053] SEQ ID \O: 15 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 27 and 30 (A085

Any one of the compounds of 100 mg
Examples 1 to 99 or a salt thereof
Sodium chloride 8.3 g
Potassium chloride 0.3 g
Calcium chloride 0.33 g
Glucose 0.4 g
Sodium hydrogenphosphate - 12H2O 1.8 g
1N HCl 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.

SEQUEVCE LISTING FREE TEXT

[1039] SEQ ID \O: 1 shows the nucleotide sequence of
the oligonucleotide prepared in Example 1 (A01).

[1040] SEQ ID \O: 2 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 2 and 14 (A014
and A024).

[1041] SEQ ID \O: 3 shows the nucleotide sequence of
the oligonucleotide prepared in Example 3 (A015).

[1042] SEQ ID \O: 4 shows the nucleotide sequence of
the oligonucleotide prepared in Example 5 (A018) and the
oligonucleotide prepared in Example 7 (A025).

[1043] SEQ ID \O: 5 shows the nucleotide sequence of
the oligonucleotide prepared in Example 6 (A019).

[1044] SEQ ID \O: 6 shows the nucleotide sequence of

and $088).

[1054] SEQ ID \O: 16 shows the nucleotide sequence of
the oligonucleotide prepared in Example 28 (A086).

[1055] SEQ ID \O: 17 shows the nucleotide sequence of
the oligonucleotide prepared in Example 29 (A087).

[1056] SEQ ID \O: 18 shows the nucleotide sequence of
the oligonucleotide prepared in Example 31 (A02).

[1057] SEQ ID \O: 19 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 32 and 35 (A023
and A029).

[1058] SEQ ID \O: 20 shows the nucleotide sequence of
the oligonucleotide prepared in Example 36 (A048).

[1059] SEQ ID \O: 21 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 33, 37, 38, 39, 40
and 41 (A027, A089, A090, SO91, A092 and A093).

[1060] SEQ ID \O: 22 shows the nucleotide sequence of
the oligonucleotide prepared in Example 34 (A028).

[1061] SEQ ID \O: 23 shows the nucleotide sequence of
the oligonucleotide

[1062] SEQ ID \
the oligonucleotide

[1063] SEQ ID \
the oligonucleotide

[1064] SEQ ID \
the forward primer
41 skipping) used

prepared in Reference Example 1.

O: 24 shows the nucleotide sequence of
prepared in Reference Example 2.

O: 25 shows the nucleotide sequence of
prepared in Reference Example 3.

O: 26 shows the nucleotide sequence of
(for the PCR reaction for detecting exon

in Test Example 2.

[1065] SEQ ID \O: 27 shows the nucleotide sequence of
the reverse primer
41 skipping) used

(for the PCR reaction for detecting exon
in Test Example 2.

the oligonucleotide

  
prepared in Example 4 (A016).

[1045] SEQ ID \O: 7 shows the nucleotide sequence of
the oligonucleotide prepared in Example 13 (A017).

  
[1066] SEQ ID \O: 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 \0: 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 \0: 30 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 42 and 94
(A0100 and A0134).

[1069] SEQ ID \0: 31 shows the nucleotide sequence of
the oligonucleotide prepared in Example 43 (A0102).

[1070] SEQ ID \0: 32 shows the nucleotide sequence of
the oligonucleotide prepared in Example 44 (A0103).

[1071] SEQ ID \0: 33 shows the nucleotide sequence of
the oligonucleotide prepared in Example 45 (A0104).

[1072] SEQ ID \0: 34 shows the nucleotide sequence of
the oligonucleotide prepared in Example 46 (A0105).

[1073] SEQ ID \0: 35 shows the nucleotide sequence of
the oligonucleotide prepared in Example 47 (A0106).

[1074] SEQ ID \0: 36 shows the nucleotide sequence of
the oligonucleotide prepared in Example 62 (A0124).

[1075] SEQ ID \0: 37 shows the nucleotide sequence of
the oligonucleotide prepared in Example 63 (A0125).

[1076] SEQ ID \0: 38 shows the nucleotide sequence of
the oligonucleotide prepared in Example 64 (A0126).

[1077] SEQ ID \0: 39 shows the nucleotide sequence of
the oligonucleotide prepared in Example 65 (A0127).

[1078] SEQ ID \0: 40 shows the nucleotide sequence of
the oligonucleotide prepared in Example 48 (A0108).

[1079] SEQ ID \0: 41 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 49 and 95
(A0109 and A0135).

[1080] SEQ ID \0: 42 shows the nucleotide sequence of
the oligonucleotide prepared in Example 50 (A0110).

[1081] SEQ ID \0: 43 shows the nucleotide sequence of
the oligonucleotide prepared in Example 51 (A0111).

[1082] SEQ ID \0: 44 shows the nucleotide sequence of
the oligonucleotide prepared in Example 52 (A0112).

[1083] SEQ ID \0: 45 shows the nucleotide sequence of
the oligonucleotide prepared in Example 53 (A0113).

[1084] SEQ ID \0: 46 shows the nucleotide sequence of
the oligonucleotide prepared in Example 66 (A0128).

[1085] SEQ ID \0: 47 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 54 and 96
(A0114 and S0136).

[1086] SEQ ID \0: 48 shows the nucleotide sequence of
the oligonucleotides prepared in Example 55 and 97 (A0115
and A0137).

[1087] SEQ ID \0: 49 shows the nucleotide sequence of
the oligonucleotide prepared in Example 56 (A0116).

[1088] SEQ ID \0: 50 shows the nucleotide sequence of
the oligonucleotide prepared in Example 57 (A0118).

[1089] SEQ ID \0: 51 shows the nucleotide sequence of
the oligonucleotide prepared in Example 58 (A0119).

[1090] SEQ ID \0: 52 shows the nucleotide sequence of
the oligonucleotide prepared in Example 59 (A0120).

[1091] SEQ ID \0: 53 shows the nucleotide sequence of
the oligonucleotide prepared in Example 60 (A0122).
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[1092] SEQ ID \0: 54 shows the nucleotide sequence of
the oligonucleotide prepared in Example 61 (A0123).

[1093] SEQ ID \0: 55 shows the nucleotide sequence of
the oligonucleotide prepared in Example 67 (A0129).

[1094] SEQ ID \0: 56 shows the nucleotide sequence of
the oligonucleotide prepared in Example 68 (A03).

[1095] SEQ ID \0: 57 shows the nucleotide sequence of
the oligonucleotide prepared in Example 69 (A04).

[1096] SEQ ID \0: 58 shows the nucleotide sequence of
the oligonucleotide prepared in Example 70 (A05).

[1097] SEQ ID \0: 59 shows the nucleotide sequence of
the oligonucleotide prepared in Example 71 (A06).

[1098] SEQ ID \0: 60 shows the nucleotide sequence of
the oligonucleotide prepared in Example 72 (A08).

[1099] SEQ ID \0: 61 shows the nucleotide sequence of
the oligonucleotide prepared in Example 73 (A09).

[1100] SEQ ID \0: 62 shows the nucleotide sequence of
the oligonucleotide prepared in Example 74 (A010).

[1101] SEQ ID \0: 63 shows the nucleotide sequence of
the oligonucleotide prepared in Example 75 (A037).

[1102] SEQ ID \0: 64 shows the nucleotide sequence of
the oligonucleotide prepared in Example 76 (A039).

[1103] SEQ ID \0: 65 shows the nucleotide sequence of
the oligonucleotide prepared in Example 77 (A043).

[1104] SEQ ID \0: 66 shows the nucleotide sequence of
the oligonucleotide prepared in Example 78 (A058).

[1105] SEQ ID \0: 67 shows the nucleotide sequence of
the oligonucleotide prepared in Example 79 (A064).

[1106] SEQ ID \0: 68 shows the nucleotide sequence of
the oligonucleotide prepared in Example 80 (A065).

[1107] SEQ ID \0: 69 shows the nucleotide sequence of
the oligonucleotide prepared in Example 81 (A066).

[1108] SEQ ID \0: 70 shows the nucleotide sequence of
the oligonucleotide prepared in Example 82 (A067).

[1109] SEQ ID \0: 71 shows the nucleotide sequence of
the oligonucleotide prepared in Example 83 (A069).

[1110] SEQ ID \0: 72 shows the nucleotide sequence of
the oligonucleotide prepared in Example 84 (A070).

[1111] SEQ ID \0: 73 shows the nucleotide sequence of
the oligonucleotide prepared in Example 85 (A071).

[1112] SEQ ID \0: 74 shows the nucleotide sequence of
the oligonucleotide prepared in Example 86 (A072).

[1113] SEQ ID \0: 75 shows the nucleotide sequence of
the oligonucleotide prepared in Example 87 (A095).

[1114] SEQ ID \0: 76 shows the nucleotide sequence of
the oligonucleotide prepared in Example 88 (A096).

[1115] SEQ ID \0: 77 shows the nucleotide sequence of
the oligonucleotide prepared in Example 89 (A097).

  
[1116] SEQ ID \0: 78 shows the nucleotide sequence of
the oligonucleotides prepared in Examples 90 and 93 (A098
and A0133).
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[1117] SEQ ID \0: 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 \0: 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 \0: 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 \0: 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 \0: 83 shows the nucleotide sequence of
the forward primer (for the PCR reaction for detecting exon
53 skipping) used in Test Example 3.

  
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: l

gcctgagctg atctgctggc 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

114
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[1122] SEQ ID \0: 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 \0: 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 \0: 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 \0: 87 shows the nucleotide sequence of
the oligonucleotides prepared in Example 91 and 92 (A0131
and A0132).

[1126] SEQ ID \0: 88 shows the nucleotide sequence of
the oligonucleotides prepared in Example 98 and 99 (A0139
and A0140).

  

31

15

22

19
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 24
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 5

gcctgagctg atctgctggc atct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 6
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 6

gatctgctgg catcttgcag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 7
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 7

gatctgctgg catcttgc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 8
LENGTH: 21
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 8

gcatgctcaa gaggaacttc c

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 9
LENGTH: 21
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 9

tagcaactgg cagaattcga t

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 10
LENGTH: 23
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 10

agttgagtct tcgaaactga gca

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 11
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

115
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<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: ll

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: l3

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: l4

gccgctgccc aatgc

<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 tgccatcc

<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
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tgttctgaca acagtttg

<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

gcttttcttt tagttgctgc

<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 ctgctctttt cc

<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

<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

ctgcttcctc caacc

<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

gttatctgct tcctccaacc

<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

<210> SEQ ID NO 24
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<211> LENGTH: 20
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 24

guuaucugcu uccuccaacc

<2lO> 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

<2lO> 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

<2lO> 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

<2lO> 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

<2lO> 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 atttgtctgc

<2lO> 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: 3O

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
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gccgccatuu cucaacag

<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

<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

<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

<210> SEQ ID NO 40
<211> LENGTH: 18
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 4O

ctcagatcuu ctaacuuc

<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

<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

<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 ccctcagc

<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

<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

<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 gctgcttu

<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

<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

<210> SEQ ID NO 49
<211> LENGTH: 18
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223>

<400>

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 49

tgcagtaatc uatgagtt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 50
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 5O

gttucagcut ctgtaagc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 51
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 51

tgtaggacat tggcagtt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 52
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 52

tccttacggg tagcaucc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 53
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

 
SEQUENCE: 53

agctcututa ctcccttg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 54
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 54

ccautgutuc aucagctc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 55
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 55
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ctatgagttt cttccaaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 56
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 56

tgtgtcacca gaguaacagt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 57
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 57

aggttguguc accagagtaa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 58
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 58

agtaaccaca gguugtgtca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 59
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 59

ttgatcaagc agagaaagcc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 60
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 6O

cacccucugu gauuutataa

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 61
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 61

acccaccauc acccuctgtg

<210> SEQ ID NO 62
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<211>
<212>
<213>
<220>
<223>

<400>

LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 62

cctcaagguc acccaccatc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 63
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 63

taacagucug aguaggag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 64
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 64

ggcatuucua guutggag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 65
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 65

agccagucgg uaagttct

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 66
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 66

agtttggaga uggcagtt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 67
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 67

ctgattctga attcuutc

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 68
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:
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<223>

<400>

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 68

ttcttgtact tcatccca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 69
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 69

ccuccggttc tgaaggtg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 70
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 7O

cattucautc aactgttg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 71
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 71

ttccttagct uccagcca

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 72
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

 
SEQUENCE: 72

taagacctgc tcagcutc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 73
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 73

cttggctctg gcctgucc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 74
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 74
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ctcctuccat gactcaag

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 75
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 75

ctgaaggtgt tcttgtac

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 76
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 76

ttccagccat tgtgttga

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 77
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 77

ctcagctuct tccttagc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 78
LENGTH: 18
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 78

gcttcutccu tagcutcc

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 79
LENGTH: 22
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 79

tagtctacaa caaagctcag gt

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 80
LENGTH: 20
TYPE: DNA

ORGANISM: Artificial SequenceFEATURE:

OTHER INFORMATION: Synthetic DNA

SEQUENCE: 8O

cttccccagt tgcattcaat

<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

<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 agc

<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

<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

<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

<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

<210> SEQ ID NO 87
<211> LENGTH: 18
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

127

—continued

Apr. 12, 2007

21

23

21

20

22

20

Sarepta Exhibit 1051, Page 150 of 175



US 2007/0082861 A1
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—continued

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 87

ggcattucta guttggag

<210> SEQ ID NO 88
<211> LENGTH: 18
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic DNA

<400> SEQUENCE: 88

agtutggaga tggcagtt

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 phannacologically 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.
NMi004006.1) 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.
NMi004006.1) 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.

18

18

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 (lll'), (lV'), (XV"), (lX"),
Oi"), (XP'), Gill"), 0011"), GOV"), (V') (VI') (VII') (1"),
(11"), (111"), av"), (V"), cm"), own"), (XVIII"), (XIX"),
OiX"), (XXl"), (Vl“), (Vll"), (Vlll"), (l), (l') and (11'), or a
phannacologically acceptable salt thereof,

wherein said formulae are defined as follows:

BT‘3iBM'3iBB'3 (111')

where BT,3 is a group represented by any one of (3a') to
(3c'):

H07, (33')

HO-Bc-, or (3b')

HO-Bg-Bc- (3c')

where Bg is a group represented by formula (G1) or (G2);
and Bc is a group represented by formula (C1) or (C2):

(G1)0

N
NH

</ I A/
N N NH20

T Y
(G2)0
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129

-continued

(C1)
NH2

| \ N
N/KO

O

X Y

(C2)

where X is individually and independently a group rep-
resented by formula Oil) or 0(2):

l (X1)
T

O=l|’—OH

T

l (X2)
T

S=l|’—OH

T

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;

BM,3 is a group represented by formula (3'):

-Bc—Bg-Bc-Bt-Bg-Bc-Bc-Bc-BaiBai (3')

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)

 

NH2

N \

</ | j
N N/

o

T Y
(A2)

NH2

(U1)0

I NH
N/KO

o

T Y
(T2)

 
where X and Y are as defined above;

BB,3 is a group represented by any one of (32a') to (32i'):

4CH2CH2OH, (323')

-Bt—CH2CH2OH, (32b')

-Bt—Bg—CH2CH2OH, (32c')

-Bt—Bg—Bc-CH2CH2OH, (32d')

-Bt—Bg—Bc-Bc-CH2CH2OH, (325)

-Bt—Bg—Bc-Bc-B34CH2CH2OH, (32f)

-Bt—Bg—Bc-Bc-Ba—Bt—CH2CH20H, (32g)

-Bt-Bg-Bc-Bc-Ba-Bt-Bc-CH2CH2OH, or (3 2h')

-Bt—Bg—Bc-Bc-Ba—Bt—Bc-Bc-CH2CH2OH, (321')

where Bg, Ba, Bt and Bc are as described above;
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provided that at least one of the nucleosides constituting
the compound represented by formula (111') has a 2'-O,
4'-C-alkylene group;

   
3T'4iBM'4iBB'4 (IVY)

where BT,4 is a group represented by any one of (4a') to
(4m'):

, 07, (4a')

, Oi 3a7, (4b')

, Oi 3aiBai, (4c')

, O- 3c—BaiBai, (4d’)

, Oi 3a-Bc-BaiBai, (4e')

, O- 3g-Ba—Bc-BaiBai, (4f)

, O- 3 -Bg-Ba—Bc-BaiBai, (4g’)

, O- 3c—Bt—Bg-Ba-Bc-BaiBai, (4h’)

, O- 3 -Bc-Bt-Bg-Ba-Bc-BaiBai, (4j')

, O- 3 -Bt-Bc-Bt-Bg-Ba-Bc-BaiBai, (4k)

, O- 3g-Bt-Bt-Bc—Bt-Bg-Ba-Bc-BaiBai, or (41')

, O- 3 -Bg-Bt-Bt-Bc-Bt-Bg-Ba-Bc-BaiBai (4m')

BM,4 is a group represented by formula (4'):

- 3c— 3a—Bg-Bt—Bt-Bt-Bg- (4')

BB,4 is a group represented by any one of (42a') to (421'):  
7C {2CH2OH, (423')

- 3c—CH2CH2OH, (42b')

- 3c— 3c—CH2CH2OH, (42c')

- 3c— 3c—Bg—CH2CH2OH, (42d)

- 3c— 3c—Bg—Bc-CH2CH2OH, (42e')

- 3c— 3c—Bg—Bc-Bt—CH2CH2OH, (42f)

- 3c— 3c—Bg-Bc-Bt-Bg-CH2CH2OH, (42g’)

- 3c— 3c—Bg-Bc-Bt-Bg-Bc-CH2CH2OH, (42h')

- 3c— 3c—Bg-Bc-Bt-Bg-Bc-Bc-CH2CH2OH, (42i’)

- 3c— 3c—Bg-Bc-Bt-Bg-Bc-Bc-Bc-CH2CH2OH, (42j')

- 3c— 3c—Bg-Bc-Bt-Bg-Bc-Bc-Bc-Ba%H2CH20H, or (42k)

- 3c— 3c—Bg-Bc-Bt-Bg-Bc-Bc-Bc-BaiBai
CH2CH20H (421')

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

provided that at least one of the nucleosides constituting
the compound represented by formula (lV') has a 2'-O,
4'-C-alkylene group;

3T"15i]3M"15i]3B"15 (XV!)

where BT1115 is a group represented by any one of the
following (15a") to (15j"):

10*, (1521”)

{O-Bt-, (151)”)

{O-Bc-Bt-, (150”)

{O-Bt-Bc-Bt-, (15d”)

{O-Bt-Bt-Bc-Bt-, (15e”)

{O-Bt-Bt-Bt-Bc-Bt-, (15f')

{OiBa-Bt-Bt-Bt-Bc-Btg (15g”)

{O-Bc-Ba-Bt-Bt-Bt-Bc-Bt-, (15h”)

{O-Bg-Bc-Ba-Bt-Bt-Bt-Bc-Bt-, or (15i”)

{O-Bg—Bg-Bc-Ba—Bt—Bt—Bt—Bc-Bt- (15j”)

 
BM,15 is a group represented by formula (15"):

iBa-Bg-Bt—Bt-Bt-Bg-Bg-Ba-Bg— (15”)

130
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BB”15 is a group represented by any one of (115a") to
(115j"):

4CH2CH2OH, (1153”)

7B34CH2CH2OH, (115b”)

iBa-Bt-CH2CH2OH, (115c”)

iBa-Bt-Bg-CH2CH2OH, (115d”)

iBa-Bt-Bg-Bg-CH2CH2OH, (115e”)

7Ba—Bt—Bg-Bg—Bc-CH2CH2OH, (lle')

7Ba-Bt—Bg-Bg—Bc-Ba%H2CH2OH, (115g”)

iBa-Bt-Bg-Bg—Bc-Ba-Bg-CH2CH2OH, (115h”)

7Ba-Bt-Bg-Bg-Bc-Ba-Bg-Bt—CH2CH2OH, or (115i”)

iBa-Bt-Bg-Bg-Bc-Ba-Bg-Bt-Bt—CH2CH2OH (115j”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula C(V") has 2"-O,
4"-C-alkylene group;

     

3T"9*BM"9*BB"9 OX”)

where BTH9 is a group represented by any one of (9a") to
(9n"):

)-, (9a”)

)- 3g-, (9b”)

)- 33- 3g-, (9c”)

)- 3g- 33- 3g-, (9(1”)

)- 33- 3g- 3a—Bg-, (9e”)

)- 3c- 33- 3g-Ba- 3g-, (9f')

)- 3c- 3c- 3a-Bg- 3a—Bg-, (9g”)

)- 33- 3c- 3c-Ba- 3g-Ba-Bg-, (9h”)

)- 3c- 33- 3c-Bc- 3a-Bg-Ba-Bg-, (9i”)

)- 3t-Bc—Ba-Bc-Bc-Ba-Bg-Ba-Bg-, (9j”)

)- 3g- 3t- 3c-Ba- 3c-Bc-Ba-Bg-Ba—Bg-, (9k”)

)- 3t-Bg- 3t-Bc-Ba-Bc-Bc-Ba—Bg—Ba-Bg-, (91”)

)- 3g- 3t- 3g-Bt- 3c-Ba-Bc-Bc-Ba-Bg-Ba-Bg-, or (9m”)

)- 3t-Bg- 3t-Bg- 3t-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg- (9n”)

BM”9 is a group represented by formula (9"):

-B -Bai 3a-Bc- 3a-Bg-Bt- (9”)

BB”9 is a group represented by any one of (109a") to
(1091"):

    
4C {2CH2OH, ( 09a”)

- 3c-C {2CH2OH, ( 09b”)

- 3c- 3 -CH2CH20H, ( 09c”)

- 3c- 3 -Bg-CH2CH2OH, ( 09d”)

- 3c- 3 -Bg—B34CH2CH20H, ( 09c”)

- 3c- 3 -Bg—Ba-Bg-CH2CH2OH, (109f')

- 3c- 3 -Bg—Ba—Bg-Bt—CH2CH2OH, ( 09g”)

- 3c- 3 -Bg—Ba-Bg-Bt-B34CH2CH2OH, ( 09h”)

- 3c- 3 -Bg-Ba-Bg-Bt-Ba-Bg-CH2CH2OH, (1091”)

- 3c- 3 -Bg-Ba—Bg-Bt—Ba—Bg-Bg—CH2CH2OH, (109j”)

- 3c- 3 -Bg-Ba-Bg-Bt-Ba-Bg-Bg-Ba%H2CH2OH, or ( 09k”)

- 3c- 3 -Bg—Ba-Bg-Bt-Ba-Bg-Bg-Ba-Bg-CH2CH2OH (1091”)

where Bg, Ba, Bt and Bc are as defined above; and D is
H07 or Ph-
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wherein Ph- is a group represented by formula:

O—P—O—

OH

provided that at least one of the nucleosides constituting
the compound represented by formula (IX") has 2"-O,
4"-C-alkylene group;

3T"lOiBM"lOiBB"lO (XV!)

where BT1110 is a group represented by any one of (10a")
to (10e"):

3-, (103”)

)-Bt-, (10b”)

)-Bg-Bt-, (10c”)

)-Bg-Bg-Bt-, or (10d”)

D-Ba-Bg-Bg-Bt- (10e”)

BM” 10 is a group represented by formula (10"):
-Bt-Bg-Bt-Bg-Bt-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg-Bt-
3aiBai (10”)

 
BB”lo is a group represented by any one of (llOa") to

(llOe"):

7CH2CH2OH, (llOa”)

-Bc-CH2CH2OH, (1101)")

-Bc-Ba7CH2CH2OH, (110c”)

-Bc-Ba—Bg-CH2CH2OH, or (110d”)

-Bc-Ba—Bg-Bt—CH2CH2OH (1105')

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;

 
3T"11*BM"11*BB"11 (XI”)

where BT11 11 is a group represented by any one of (lla")
to (11j"):

5-, (1121”)

)—3c—, (1111”)

)- 3a—Bc-, (11c”)

)— 3c-Ba— 3c-, (11d”)

)- 3c-Bc- 3a—Bc-, (11e”)

)- 3a—Bc- 3c-Ba-Bc-, (llf')

)- 3aiBa-Bc-Bc-Ba-Bc3 (11g”)

)- 3t-BaiBa-Bc-Bc-Ba-Bc3 (11h”)

)- 3g-Bt- 3aiBa-Bc-Bc-Ba-Bc3 or (111”)

)- 3a—Bg-Bt-BaiBa-Bc-Bc-Ba-Bc- (11j”)

BM” 11 is a group represented by formula (11"):

73a-Bg- 3g-Bt-Bt-Bg-Bt-Bg-Bt-Bc-Bai (11”)

 
BB”ll is a group represented by any one of(111a") to

(lllj"):  
7CH2CP2OH, (llla”)

-Bc-CH2CH2OH, (1111:”)

-Bc-Bc-C {2CH2OH, (111c”)

-Bc-Bc-Ba7CH2CH2OH, (11111”)
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-Bc-Bc-Ba-Bg-CH2CH2OH, (111e”)

-Bc-Bc-Ba-Bg-B34CH2CH2OH, (lllf')

-Bc-Bc-Ba-Bg-Ba-Bg-CH2CH2OH, (111g”)

-Bc-Bc-Ba-Bg-Ba-Bg-Bt-CH2CH2OH, (111h”)

-Bc-Bc-Ba-Bg-Ba-Bg-Bt-Ba%H2CH2OH, or (1111”)

-Bc-Bc-Ba-Bg-Ba-Bg-Bt-BaiBa%H2CH2OH (111j”)

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 (Xl") has 2"-O,
4"-C-alkylene group;

 
3T"12*BM"12*BB"12 (X0

where BT1112 is a group represented by any one of (12a")
to (12j"):

5-, (12a”)

)-Bt—, (121)”)

)-Ba-Bt—, (12c”)

)-Bc-Ba-Bt-, (12d”)

)-Bc-Bc-Ba-Bt-, (12e”)

)-Ba-Bc-Bc-Ba-Bt-, (12f')

)-Bc-Ba-Bc-Bc-Ba-Bt-, (12g”)

)-Bc-Bc-Ba-Bc-Bc-Ba-Bt-, (12h”)

D-Bc-Bc-Bc-Ba-Bc-Bc-Ba—Bt-, or (121”)

)—Ba-Bc-Bc-Bc-Ba-Bc-Bc-Ba—Bt- (12j”)

BM”12 is a group represented by formula (12"):

-Bc-Ba-Bc-Bc-Bc-Bt-Bc-Bt-Bg-Bt—Bg- (12”)

BB”12 is a group represented by any one of
(112a")~(112j"):

4CH2CH2OH, (112a")

7B34CH2CH2OH, (1121)”)

iBa-Bt-CH2CH2OH, (1125')

iBa-Bt-Bt-CH2CH2OH, (112d”)

iBa-Bt-Bt-Bt-CH2CH2OH, (1125')

iBa-Bt-Bt-Bt-Bt-CH2CH2OH, (1 121")

iBa-Bt-Bt-Bt—Bt—B37CH2CH2OH, (112g”)

7Ba-Bt—Bt—Bt—Bt—Ba—Bt—CH2CH2OH, (11211”)

7Ba-Bt—Bt—Bt—Bt—Ba—Bt—B34CH2CH2OH, or (1121”)

7Ba-Bt—Bt—Bt—Bt-Ba—Bt—BaiB34CH2CH2OH (112j”)

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 (Xll") has 2"-O,
4"-C-alkylene group;

 
3'1'"13*BM"13*BB"13 (XHF')

where BTHl3 is a group represented by any one of (13a")
to (13k"):

10*, (133”)

10-130, (131)”)

{O-Bt-Bc-, (13c”)

{O-Bg-Bt-Bc-, (13d”)

{O-Bg-Bg-Bt-Bc-, (13e”)

{OiBa-Bg-Bg-Bt-Bc3 (13f')

{OiBaiBa-Bg-Bg-Bt-Bc3 (13g”)

{O-Bc-BaiBa-Bg-Bg-Bt-Bc-, (13h”)

{O-Bt-Bc-BaiBa-Bg-Bg-Bt-Bc-, (131”)
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HO-Bc-Bt-Bc-Ba7Ba-Bg-Bg-Bt-Bc-, or (l3j”)

HO-Bc-Bc-Bt—Bc-Ba7Ba-Bg-Bg-Bt-Bc-, (l3k”)

BM”l3 is a group represented by formula (13"):

7Ba-Bc-Bc-Bc-Ba-Bc-Bc-Ba-Bt-Bc- (13”)

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

BB”l3 is a group represented by (113a")

7CH2CH2OH (11321”)

provided that at least one of the nucleosides constituting
the compound represented by formula Oilll") has 2"-O,
4"-C-alkylene group;

      
3T"14*BM"14*BB"14 (XIVH)

where BTHl4 is a group represented by any one of (14a")
to (1 4q"):

, O7, ( 4a”)

7HO7Ba7, ( 4b”)

7 07 321713217, ( 4C”)

, O- 3g-Ba7Ba7, ( 4d”)

, O7 3a-Bg-Ba7Ba7, ( 4e”)

7 o- 3g-Ba-Bg-Ba7Ba7, ( 41”)

, O7 3a-Bg-Ba-Bg-Ba7Ba7, ( 4g”)

, O- 3c-Ba—Bg-Ba-Bg-Ba7Ba7, ( 4h”)

, O- 3g-Bc-Ba-Bg-Ba-Bg-Ba7Ba7, ( 4i”)

, O7 3a-Bg-Bc-Ba-Bg-Ba-Bg-Ba7Ba7, ( 4j ”)

, O7 3a7Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba7Ba7, ( 4k”)

, O- 3c-Ba7Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba7Ba7, ( 41”)

, O- 3 -Bc-Ba7Ba-Bg-Bc-Ba-Bg-Ba—Bg-Ba7Ba7, (l4m”)

, O7 3a-Bt-Bc-Ba7Ba-Bg-Bc-Ba-Bg-Ba-Bg-Ba7
3a7, (l4n”)

, O- 3g-Ba-Bt-Bc-Ba7Ba-Bg-Bc-Ba—Bg-Ba-Bg-
3a7Ba7, (140”)

, O- 3t-Bg-Ba-Bt-Bc-Ba7Ba-Bg-Bc-Ba-Bg-Ba-Bg-
3a7Ba7, or (l4p”)

, O- 3t-Bt-Bg-Ba—Bt-Bc-Ba7Ba-Bg-Bc-Ba-Bg-Ba-
3g-Ba7Ba7 (l4q”)

BM” 14 is a group represented by formula (14"):

7Ba-Bg-Bc-Bc- (14”)

BB”l4 is a group represented by any one of (ll4a") to
(1140"):

    
7CH2C} 20H, (1 14a”)

7 3a7CH2CH2OH, (114b”)

73a- 3g-C {2CH2OH, (114c”)

7 321- 3g- 3 -CH2CH2OH, (114d”)

7 321- 3g- 3 -Bc-CH2CH2OH, (114e”)

7 321- 3g- 3 -Bc-Bg-CH2CH2OH, (114f')

7 321- 3g- 3 -Bc-Bg-Bg-CH2CH2OH, (114g”)

7 321- 3g- 3 -Bc-Bg-Bg-Bt-CH2CH2OH, (114h”)

7 321- 3g- 3 -Bc-Bg-Bg-Bt-Ba7CH2CH2OH, (1141”)

7 321- 3g- 3 -Bc-Bg-Bg-Bt-Ba7Ba7CH2CH2OH, (114j ”)

7 321- 3g- 3 -Bc-Bg-Bg-Bt-Ba7Ba-Bg-CH2CH2OH, (114k”)

7 33- 3g- 3 -Bc-Bg-Bg-Bt-Ba7Ba-Bg-Bt-
CP2C12O}, (1141”)

7 33- 3g- 3 -Bc-Bg-Bg-Bt-Ba7Ba-Bg-Bt-Bt-
C} 2C {20}, (114m”)
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7Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba7Ba-Bg-Bt-Bt-Bc-
CH2CH2OH, or (11411”)

7Ba-Bg-Bt-Bc-Bg-Bg-Bt-Ba7Ba-Bg-Bt-Bt-Bc-Bt-
CH2CH20H (1140”)

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
2"-O, 4"-C-alkylene group;

BT'SiBM'SiBB'S (V')

where BT,5 is a group represented by any one of (5a') to
(5g'):

r 07, (5a')

r 0- 3t—, (Sb')

r o- 3t-Bt-, (5c’)

r o- 3t-Bt—Bt—, (5a')

r o- 3t—Bt-Bt—Bt—, (5e’)

r o- 3c-Bt—Bt—Bt—Bt-, or (51“)

r o- 3g-Bc-Bt—Bt-Bt-Bt- (Sg')

BM5 is a group represented by formula (5'):    
- 3c- 3t-Bt- 3t-B -Ba-Bg-Bt-Bt-Bg-Bc-Bt—Bg-Bc- (5 '):

BB,5 is a group represented by any one of (52a') to (52i'):

4 {2CH2OH, (5221')

- 3t—CH2C} 20}, (52b')

- 3t- 3c-CH2CH2OH, (52c')

- 3t- 3c-Bt—CH2CH2OH, (52d’)
- 3t- 3c-Bt- 3t—C {2CH2OH, (5 2e')

- 3t- 3c-Bt- 3t—B -CH2CH2OH, (52f)

- 3t- 3c-Bt- 3t—B -Bt—CH2CH2OH, (52g)

- 3t- 3c-Bt- 3t—B -Bt—Bc-CH2CH2OH, or (52h')

- 3t- 3c-Bt- 3t—B -Bt-Bc-Bc-CH2CH2OH (521')

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

provided that at least one of the nucleosides constituting
the compound represented by formula (V') has a 2'-O,
4'-C-alkylene group;

     
3T's—BM'FBB'5 (VP)

where BT,6 is a group represented by any one of (6a') to
(6r'):

7 07, (6a')

7 0- 3c-, (6b')

, O- 3 - 3c-, (6d)

7 o- 3c-Bt—Bc-, (6d')

, O- 3g-Bc-Bt-Bc-, (6e')

, O- 3 - 3g-Bc-Bt-Bc-, (6f)

, O- 3c-Bt-Bg-Bc-Bt-Bc-, (6g')

, O- 3g-Bc-Bt-Bg-Bc-Bt-Bc-, (6h')

, O- 3 - 3g-Bc-Bt-Bg-Bc-Bt-Bc-, (6j')

, O- 3 - 3t-Bg-Bc-Bt-Bg-Bc-Bt-Bc-, (6k')

, O- 3g-Bt-Bt—Bg-Bc-Bt—Bg-Bc-Bt-Bc-, (61')

, O7 3a-Bg-Bt-Bt-Bg-Bc-Bt-Bg-Bc-Bt-Bc-, (6m')

, O- 3 - 3a—Bg-Bt-Bt-Bg-Bc-Bt-Bg-Bc-Bt-Bc-, (6n')

, O- 3 - 3t-Ba-Bg-Bt-Bt-Bg-Bc-Bt-Bg-Bc-Bt-Bc-, (60')

, O- 3 - 3t-Bt-Ba-Bg-Bt-Bt-Bg-Bc-Bt—Bg-Bc-Bt—Bc-, (6p')

, O- 3 - 3t-Bt-Bt-Ba-Bg-Bt—Bt-Bg-Bc-Bt-Bg-Bc-Bt-
3c-, or (6q’)

, O- 3c-Bt-Bt-Bt-Bt-Ba-Bg-Bt—Bt-Bg-Bc-Bt-Bg-Bc-
3t-Bc- (6r')
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BM,6 is a group represented by formula (6'): HoiBa-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Btn Gk”)

_Bt_Bt_Bt_Bt_BC_BC_ (6,) HO-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, or (11”)

BB,6 is a group represented by any one of (62a') to (62m'): HO'BC'BC'Ba‘Bt'Bt'Bt'Bg'Bt'Ba'Bt'Bt'Bt" (1m”)

CH C} O} (623,) BM”l is a group represented by formula (1"):
i 2 2 a

i 334CH2C {2O 7 , (62b') iBa-Bg-Bc-Ba-Bt-Bg- (1”)

7321- 3g-CH2CP2OH, (62c’) BB”l is a group represented by any one of (101a") to

73a- 3g— 3g-CH2C12OH, (62d‘) (101111")

733- 3g- 3g- 3t-C {2CH2OH, (62e') 4 {£1120}, ( o 3”

*3a- 353- 3g— 3t- 3 -CH2CH20H, (621°) - 3 -C {2C} 20H, ( 0 b”)

i3a- 3g— 3g— 3t- 3 -3c-CH2CH20H, (62g') . 3 . 3 -CH2C} 2o {, (10c”

733- 3g- 3g- 3t- 3 -3c-B34CH2CH2OH, (62h‘) _ 3 _ 3 _3C_CH2C} 20H, ( 0 d”)

733- 3g- 3g- 3t- 3 -3c-BaiB34CH2CH2OH, (621') _ 3 _ 3 _3C_3C_CH2CH2OH, ( 0 e”

7 33- 3g— 3g- 3t- 3 - 3c-BaiBa-Bg-CH2CH2OH, (621') _ 3 _ 3 _ 30_ 30_ 3c-CH2CH20H, ( 0 f')

733- 3g- 3g- 3t- 3 -3c-BaiBa-Bg-Bt-CH2CH2OH, (62k) _ 3 _ 3 _3c_3c_3c_3a%H2CH2OH, ( 0 g,,)*3 -3 -3 -3t-3-3 -B 7B -B -Bt-B -

crjc {5:0}? or C a a g g (621,) -3 -3 -3c-3c-3c-3a7B34CH2CH2OH, ( 0 h”)
i33. 3g— 3g- 3t- 3 _ 3c-BaiBa-Bg-Bt-Bg-Bg- - 3 - 3 - 3c- 3c- 3c- 3aiBa-Bt-CH2CH2OH, ( 0 i”

C} 2C {20H (62m) - 3 - 3 -3c-3c-3c-3aiBa-Bt-Bt-CH2CH2OH, ( 0 j”)

where Bg, Ba, Bt and Bc are as described above; _3 _3 _3c_3C_3%gaiBa_Bt_Bt_Bc_CH2CH2OH, ( 0 k”)
provided that at least one of the nucleosides constituting - 3 - 3 -3c-3c-3c-3aiBa-Bt-Bt-Bc-Bt-CH2CH2OH,

the compound represented by formula (V1') has a 2'-O, or ( 0 1 )
'-C-alkylene group; - 3 - 3 -3c-3c-3c-3aiBa-Bt-Bt-Bc-Bt-Bc-

CP2CP201, (101m”)
3T'7iBM'7iBB'7 (VH')

. where Bg, Ba, Bt and Bc are as defined above;
where BT,7 1s a group represented by any one of (7a') to

(7f): provided that at least one of the nucleosides, constituting

{0 (7a,) the compound represented by formula (1") has 2"-O,’ 4"-C-al lene rou ;g P
{O-Bt-, (7b‘)

{OiBa-Bh (7c') BT"2iBM"2iBB"2 (H )

{O_Bt_Ba_Bt_ (7d‘) where BTHZ is a group represented by any one of (2a") toi 2 " :
{O-Bt-Bt-Ba-Bt-, or (7e') ( g )
{O-Bg-Bt-Bt-Ba-Bt- (71‘) HO*’ (23”). HO-B - 2b”

BM,7 1s a group represented by formula (7'): g ’ ( )HO-Bt-Bg—, (20”)
-Bc—Bt-Bg-Bc-Bt-Bt-Bc-Bc-Bt-Bc-Bc-BaiBa-Bc-
30. (7); HoiBa-Bt-ng (2d”)

where Bg, Ba, Bt and Bc are as described above; HO'BC'Ba'Bt'Bg'> (25”)
. HO-B -Bc-Ba-Bt-B -, or 2f“

BB,7 1s a group represented by (72a'): g g ( )HoiBa-Bg-Bc-Ba-Bt-ng (2g”)
7CH2CH2OH (7221') .

. . . . BM”2 1s a group represented by formula (2"):
prov1ded that at least one of the nucleos1des constituting

 
the compound represented by formula (V11') has a 2'-O, 'Bt'Bt'BC'BC'BC'BaiBa'Bt'Bt'Bc'Bt'Bc' (2”)
4'-C-a1kylene group; BB”2 is a group represented by any one of (102a") to

3T"li]3M"li]3B"l (In) (lozgn)

where BT11l is a group represented by any one of (la") to $H2CH2OH> (1023”)
(lm"): 7B34CH2CH2OH, (1021:”)

10*, (la”) iBa-Bg-CH2CH2OH, (1020”)

{O-Bt-, (113”) iBa-Bg-Bg-CH2CH2OH, (102(1”)

{0.1%.th (lc”) iBa-Bg-Bg-B3%H2CH2OH, (1026”)

{O-Bt-Bt-Bt-, (1(1") 7Ba-Bg-Bg-BaiBaiCH2CH2OH, or (102f')

{OiBa-Bt-Bt-Bh (15H) 7Ba-Bg-Bg-BaiBa-Bt-CH2CH2OH, (102g”)

{O-Bt-Ba-Bt-Bt-Bt-, (110') where Bg, Ba, Bt and Bc are as defined above;

{O'Bg'Bt'Ba'Bt'Bt'Bh (1%”) provided that at least one of the nucleosides constituting
lO-Bt-Bg—Bt-Ba—Bt-Bt-Bt-, (1h”) the compound represented by formula (11") has 2"-O,

{O-Bt-Bt-Bg—Bt-Ba-Bt-Bt-Bt-, (11”) 4"-C-alkylene group;
{O-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-, (1j”) BT..3iBM..3iBB..3 (111”)
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where BT113 is a group represented by any one of (3a") to
(3m"):

  
7 Of, (3 a”)

*O-Bc-, (3b”)

, OiBa-Bc-, (3c”)

, OiBaiBa-Bc3 (3(1”)

, OiBaiBaiBa-Bc3 (3e”)

, OiBaiBaiBaiBa-Bc3 (3f')

, O-Bg-BaiBaiBaiBa-Bc3 (3g”)

, O-Bt-Bg-BaiBaiBaiBa-BCg (3h”)

, OiBa-Bt-Bg-BaiBaiBaiBa-Bc-, (31”)

, OiBaiBa-Bt-Bg-BaiBaiBaiBa-Bc-, (3j ”)

, O-Bt—BaiBa-Bt-Bg-BaiBaiBaiBa-Bc-, (3k”)

, OiBa-Bt-BaiBa-Bt-Bg-BaiBaiBaiBa-BCg
or (31”)

, O-Bc-Ba—Bt-BaiBa-Bt-Bg-BaiBaiBaiBa-Bc- (3th”)

BM,3 is a group represented by formula (3"):
- 3g-Bc-Bc-Bg-Bc-Bc- (3 ”)

13va3 is a group represented by any one of (103a") to
(103m"):

           
7CH2C} 2O}, ( 03a”)

7334C12C12O}, ( 03b”)

733-3 -C {2C {20}, ( 03c”)

733-3 -3 -C {2CP2OH, ( 03d”)

733- 3 - 3 -B -CH2CH20H, ( 03c”)

733- 3 - 3 -B - 3c-C {2CH2OH, ( 03f“)

73a— 3 - 3 -B - 3c- 3 -CH2CH2OH, ( 03g”)

733- 3 - 3 -B - 3c- 3 -Bc-CH2CH2OH, ( 03h”)

73a— 3 - 3 -B - 3c- 3 -Bc-Ba4CH2CH2OH, ( 031”)

73a— 3 - 3 -B - 3c- 3 -Bc-BaiBa%H2CH2OH, ( 03j”)

73a— 3 - 3 -B - 3c- 3 -Bc-BaiBa-Bc-CH2CH2OH, ( 03k”)
7 3a- 3 - 3 -B - 3c- 3 -Bc-BaiBa-Bc-Bai
C} 2C {20 1, or ( 031”)

73a— 3 - 3 -B - 3c- 3 -Bc-BaiBa-Bc-Ba-Bg-
C} 2C {201 (103m”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (111") has 2"-O,
4"-C-alkylene group;

  
3T"4*BM"4*BB"4 (IVH)

where BT114 is a group represented by any one of (4a") to
(4j")1

70*, (4a”)

, OiBai, (41)”)

, O-Bc-Bai, (4c”)

, O-Bt—Bc-Bai, (4d”)

, O-Bg-Bt-Bc-Bai, (4e”)

, O-Bg-Bg-Bt-Bc-Bai, (4f')

, OiBa-Bg-Bg-Bt-Bc-Bai, (4g”)

, O-Bt—Ba-Bg-Bg-Bt-Bc-Bai, (4h”)

, O-Bc-Bt-Ba-Bg-Bg-Bt-Bc-Bai, or (41”)

, O-Bg-Bc-Bt—Ba-Bg-Bg-Bt-Bc-Bai (4j ”)

BM”4 is a group represented by formula (4"):

- 3g-Bg-Bc-Bt-Bg-Bc-Bt-Bt—Bt- (4”)
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BB”4 is a group represented by any one of (104a") to
(104j"):

4CH2CH2OH, (1043”)

-Bg-CH2CH2OH, (104b”)

-Bg-Bc-CH2CH2OH, (104c”)

-Bg-Bc-Bc-CH2CH2OH, (104d”)

-Bg-Bc-Bc-Bc-CH2CH2OH, (104e”)

-Bg-Bc-Bc-Bc-Bt—CH2CH2OH, (104f')

-Bg-Bc-Bc-Bc-Bt-Bc-CH2CH2OH, (104g”)

-Bg-Bc-Bc-Bc-Bt—Bc-B34CH2CH2OH, (104h”)

-Bg-Bc-Bc-Bc-Bt-Bc-Ba-Bg-CH2CH2OH, or (1041”)

-Bg-Bc-Bc-Bc-Bt-Bc-Ba-Bg-Bc-CH2CH2OH (104j ”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (IV") has 2"-O,
4"-C-alkylene group;

  
3T"5*BM"5*BB"5 (V”)

where BTH5 is a group represented by any one of (5a") to
(5j")1

, Of, (53”)

*OiBai, (5b”)

*O-Bg-Bai, (5c”)

, O-Bg-Bg-Bai, (5(1”)

, OiBa-Bg-Bg-Bai, (5e”)

, O-Bc-Ba-Bg-Bg-Bai, (Sf')

, O-Bc-Bc-Ba-Bg-Bg-Bai, (5 g”)

, O-Bt-Bc-Bc-Ba-Bg-Bg-Bai, (5h”)

, O-Bg-Bt—Bc-Bc-Ba-Bg-Bg-Bai, or (51”)

, 07Ba-Bg-Bt-Bc-Bc-Ba-Bg-Bg-Bai (Sj ”)

BM”5 is a group represented by formula (5"):

- 3g-Bc-Bt-Ba-Bg-Bg-Bt-Bc-Bai (5”)

BB”5 is a group represented by any one of (105a") to
(105j"):

4CH2CH2OH, (105a”)

-Bg-CH2CH2OH, (1055')

-Bg-Bg-CH2CH2OH, (105c”)

-Bg-Bg-Bc-CH2CH2OH, (105d')

-Bg-Bg-Bc-Bt-CH2CH2OH, (105e”)

-Bg-Bg-Bc-Bt-Bg-CH2CH2OH, (1051“)

-Bg-Bg-Bc-Bt—Bg-Bc-CH2CH2OH, (105g)

-Bg-Bg-Bc-Bt—Bg-Bc-Bt—CH2CH2OH, (10511”)

-Bg-Bg-Bc-Bt—Bg-Bc-Bt—Bt—CH2CH2OH, or (1051”)

-Bg-Bg-Bc-Bt—Bg-Bc-Bt—Bt—Bt—CH2CH2OH (105)")

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

provided that at least one of the nucleosides constituting
the compound represented by formula (V") has 2"-O,
4"-C-alkylene group;

BT"16*BM"16*BB"16 (XVI”)

where BT”16 is a group represented by any one of (16a")
to (16j"):

i 3
HO , (16 ”)

HO-Bg-, (16b”)

HO-Bt—Bg-, (16c”)
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HO-Bg-Bt-Bgu (16d”) provided that at least one of the nucleosides constituting
HO-Bg-Bg-Bt-Bg-, (165”) the compound represented by formula OiVH") has

HoiBa-Bg-Bg-Bt-Bg3 (161“) 2"-O, 4"-C-alkylene group;
HoiBaiBa-Bg-Bg-Bt-Bg3 (l6g”) 3T"18*BM"18*BB"18 (XVIIIH)

HO-Bg-BaiBa-Bg-Bg-Bt-ng (16h”) where BT1118 is a group represented by any one of (18a")

HO-Bt—Bg-BaiBa-Bg-Bg-Bt-Bg-, or (161”) 10 (181")3
HO-Bc—Bt—Bg-BaiBa-Bg-Bg-Bt-Bg- (16j”) , Of, (183”)

BM”16 is a group represented by formula (16") *O-3g-, (1811”)

-Bt- 3t—Bc-Bt- 3t-Bg-Bt-Ba—Bc- (16”) ’ 0' 3t'Bg'> (180”)

BB”16 is a group represented by any one of (ll6a") to 70'3C'Bt'Bg" (18w)
(116j"); , O- 3c-Bc-Bt-Bg-, (18e”)

7C {2CH2O} , (ll6a”) , OiBa-Bc-Bc-Bt-ng (181")

-Bt—CH2CH2OH, (11%”) , O- 3g-Ba—Bc-Bc-Bt-Bg-, (18g”)

-Bt- 3t-CH2C} 20H, (ll6a”) , OiBa-Bg-Ba-Bc-Bc-Bt-Bg3 (18h”)

-Bt- 3t-Bc-CH2CH2OH, (116d”) i07BaiBa-Bg-Ba-Bc-Bc-Bt-ng or (181”)

-Bt- 3t-Bc-B34CH2CH2OH, (116e”) , O- 3t-BaiBa-Bg-Ba-Bc-Bc-Bt-Bg- (18j”)

-Bt—3t—Bc-Ba—3t—CH2CH2OH, (1161“) BM”18 is a group represented by formula (18")
-Bt— 3t-Bc-Ba- 3t—Bc-CH2CH2OH, (116g”) - 3c- 3t-Bc-Ba-Bg-Bc-Bt-Bt-Bc- (18”)

-Bt-3t-Bc-Ba-3t-Bc-Bc-CH2CH2OH, (116h”) BB”18 is a group represented by any one of (118a") to

-Bt- 3t—Bc-Ba- 3t—Bc-Bc-Bc-CH2CH2OH, or (1161”) (1181"):
-Bt— 3t-Bc-Ba- 3t—Bc-Bc-Bc-B34CH2CH2OH (116j”) % 12CH2OH, (1183”)

where Bg, Ba, Bt and Bc are as defined above; -Bt-CH2CH2OH, (1181:”)

provided that at least one of the nucleosides constituting "Bt' 3t'CH2CH2OH’ (1180”)
the compound represented by formula (XVI") has 'Bt—3t—BC'CH2CH2OHa (118d”)
2"-O, 4"-C-alkylene group; -Bt—3t-Bc-Bc-CH2CH2OH, (118e”)

3T"l7iBM"l7iBB"l7 (XVH”) -Bt— 3t—Bc-Bc-Bt—CH2CH2OH, (1181“)

where BT11 17 is a group represented by any one of (17a") 'Bt'3t'BC'BC'Bt'Bt'CH2CH2OH’ (“8%”)
to (17j"); -Bt-3t-Bc-Bc-Bt—Bt-Ba4CH2CH2OH, (118h”)

, of, (173”) -Bt— 3t-Bc-Bc-Bt-Bt-Ba-Bg-CH2CH2OH, or (1181”)

, 0_ 3b, (171)”) -Bt— 3t-Bc-Bc-Bt-Bt-Ba—Bg-Bc-CH2CH2OH (118j”)

70.3t_Bt_, (17c”) where Bg, Ba, Bt and Bc are as defined above;

’0-3g-Bt-Btu (17d”) provided that at least one of the nucleosides constituting
*O-3g-Bg-Bt-Bt—, (175”) the compound represented by formula (XV111") has

*0-3c—Bg—Bg-Bt—Bt3 (171m) 2"-O, 4"-C-alkylene group;
, O- 3c—Bc—Bg-Bg-Bt-Bt—, (l7g”) 3T"19*BM"19*BB"19 (XJXH)

*O-3t-Bc-Bc-Bg-Bg-Bt-Bt-, (17h”) where BT1119 is a group represented by any one of (19a")

*O-3c—Bt—Bc-Bc-Bg—Bg-Bt-Bt-, or (171”) 10 (191")3
, O- 3c—Bc—Bt-Bc-Bc-Bg-Bg-Bt-Bt- (17j ”) , of, (1921”)

BM”17 is a group represented by formula (17"): ’O'BC', (191)”)

- 3c— 3t-Bg—BaiBa-Bg-Bg-Bt-Bg- (17”) ' O'Bg'B°'> (190”)

BB”17 is a group represented by any one of (ll7a") to iOiBa'Bg'BC" (1%”)
(117j"): *O-Bt—Ba—Bg—Bm (195”)

iC {2CH2OH, (1173”) *O-Bt—Bt-Ba-Bg-Bc3 (191“)

-Bt—CH2CH2OH, (117b”) *O-Bc-Bt-Bt-Ba-Bg-Bc3 (19g”)

-Bt- 3t-CH2CH2OH, (1170”) iO-Bc-Bc-Bt-Bt-Ba—Bg-Bc-, (19h”)

-Bt- 3t-Bc-CH2CH2OH, (117d”) iO-Bt-Bc—Bc-Bt-Bt-Ba-Bg-Bc-, or (191”)

_Bt_ 3t_BC_Bt_CH2CH2OH, (1175') , O-Bt-Bt-Bc-Bc-Bt—Bt—Ba—Bg-Bc- (19j”)

-Bt-3t—Bc-Bt—Bt—CH2CH2OH, (1179) BM”19 is a group represented by formula (19")3
-Bt— 3t—Bc-Bt-Bt-Bg-CH2CH2OH, (1 17g”) - 3t-Bt-Bc-Bc-Ba—Bg-Bc-Bc-Bai (19”)

-Bt-3t-BC-Bt-Bt-Bg-Bt-CH2CH20H, (117h”) BB”19 is a group represented by any one of (ll9a") to
-Bt- 3t-Bc-Bt—Bt—Bg-Bt—Ba4CH2CH2OH, or (1171”) (119j"):

-Bt— 3t-Bc-Bt—Bt—Bg-Bt—Ba—Bc-CH2CH2OH (117j ”) 4CH2CH2OH, (1193”)

where Bg, Ba, Bt and Bc are as defined above; -Bt—CH2CH2OH, (1191:”)
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-Bt-Bt-CH2CH2OH, (119c”)

-Bt-Bt-Bg-CH2CH2OH, (119d”)

-Bt-Bt-Bg-Bt-CH2CH2OH, (11%”)

-Bt-Bt-Bg-Bt-Bg-CH2CH2OH, (1 191W)

-Bt-Bt-Bg-Bt-Bg-Bt-CH2CH2OH, (1 19g”)

-Bt-Bt-Bg-Bt-Bg-Bt-Bt-CH2CH2OH, (11911")

-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-CH2CH2OH, or (1191”)

-Bt-Bt-Bg-Bt-Bg-Bt-Bt-Bg-B34CH2CH20H (11 9j ”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (XIX") has
2"-O, 4"-C-alkylene group;

  
3T"2Oi]3M"2Oi]3B"2O (XXV!)

where BTHZO is a group represented by any one of (20a")
to (20j"):

, 07, (20a”)

*O-Bc-, (201)”)

, O-Bt-Bc-, (20c”)

, O-Bt-Bt-Bc-, (20d”)

, O-Bc-Bt-Bt-Bc-, (20e”)

, O-Bg-Bc-Bt-Bt-Bc-, (20f')

, OiBa-Bg-Bc-Bt-Bt-Bc3 (20g”)

, O-Bc-Ba—Bg-Bc-Bt-Bt-Bc-, (20h”)

, O-Bt-Bc-Ba-Bg-Bc-Bt-Bt-Bc-, or (201”)

, O-Bc-Bt-Bc-Ba-Bg-Bc-Bt-Bt-Bc- (20j ”)

BM”20 is a group represented by formula (20"):
- 3t- 3t-Bc-Bc-Bt-Bt-Ba-Bg-Bc- (20”)

B13112O is a group represented by any one of (120a") to
(120j"):

7C {2CH2OH, (1203”)

-Bt-CH2CH2OH, (1201:”)

-Bt- 3t-CH2CH2OH, (120c”)

-Bt- 3t-Bc-CH2CH2OH, (120d”)

-Bt- 3t-Bc-Bc-CH2CH2OH, (120e”)

-Bt- 3t-Bc-Bc-B34CH2CH2OH, (1201“)

-Bt- 3t-Bc-Bc-Ba-Bg-CH2CH2OH, (120g”)

-Bt- 3t-Bc-Bc-Ba-Bg-Bc-CH2CH2OH, (120h”)

-Bt- 3t-Bc-Bc-Ba-Bg-Bc-Bc-CH2CH2OH, or (1201”)

-Bt- 3t—Bc-Bc-Ba—Bg-Bc-Bc-Ba4H2CHon (120j ”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula C(X") has 2"-O,
4"-C-alkylene group;

BT"21*BM"21*BB"21 (XXI”)

where BT1121 is a group represented by any one of (21a")
to (21e"):

H07, (2121”)

HOiBai, (211)”)

HO-Bc-Bai, (21c”)

HO-Bt-Bc-Bai, or (21d”)

HO-Bc-Bt-Bc-Bai (21e”)

BM”21 is a group represented by formula (21"):

-Bg-Bc-Bt-Bt-Bc-Bt-Bt-Bc-Bc-Bt-Bt-Ba—Bg-Bc- (21”):
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BB”21 is a group represented by any one of (121a") to
(121e"):

4CH2CH2OH, (121a”)

-Bt-CH2CH2OH, (1211)”)

-Bt-Bt-CH2CH2OH, (121c”)

-Bt-Bt-Bc-CH2CH2OH, or (121d”)

-Bt-Bt-Bc-Bc-CH2CH2OH (1215')

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"-O, 4"-C-alkylene group;

  
3T"FBM"FBB"6 (VIN)

where BT116 is a group represented by any one of (6a") to
(6j")1

, 07, (6a”)

*OiBai, (6b”)

, OiBaiBai, (6c”)

, OiBaiBaiBai, (6(1”)

, O-Bc-BaiBaiBai, (6e”)

, O-Bc-Bc-BaiBaiBai, (6f')

, O-Bt-Bc-Bc-BaiBaiBai, (6g”)

, O-Bt-Bt-Bc-Bc-BaiBaiBai, (6h”)

, O-Bc-Bt-Bt-Bc-Bc-BaiBaiBai, or (61”)

, O-Bt-Bc-Bt-Bt-Bc-Bc-BaiBaiBai (6j ”)

BM”6 is a group represented by formula (6"):

- 3g-Bc-Ba-Bg-Bc-Bc-Bt-Bc-Bt- (6”)

BB”6 is a group represented by any one of (106a") to
(106j"):

4CH2CH2OH, (1063”)

-Bc-CH2CH2OH, (106b”)

-Bc-Bg-CH2CH2OH, (106c”)

-Bc-Bg-Bc-CH2CH2OH, (106d”)

-Bc-Bg-Bc-Bt-CH2CH2OH, (106e”)

-Bc-Bg-Bc-Bt-Bc-CH2CH2OH, (106f')

-Bc-Bg-Bc-Bt-Bc-B34CH2CH20H, (106g”)

-Bc-Bg-Bc-Bt-Bc-Ba—Bc-CH2CH2OH, (106h”)

-Bc-Bg-Bc-Bt-Bc-Ba—Bc-Bt-CHzCH2OH, or (1061”)

-Bc-Bg-Bc-Bt-Bc-Ba-Bc-Bt-Bc-CH2CH2OH, (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 (Vl") has 2"-O,
4"-C-alkylene group;

3T"fBM"fBB"7 (VIIH)

where BTH7 is a group represented by any one of (7a") to
(7j")1

10*, (7a”)

{O-Bt-, (7b”)

{O-Bt-Bt-, (7c”)

{O-Bg-Bt-Bt-, (7d”)

{OiBa-Bg-Bt-Btg (7e”)

{O-Bg-Ba-Bg-Bt-Bt-, (71“)

{O-Bt-Bg-Ba-Bg-Bt-Bt-, (7g”)

{07Ba-Bt-Bg-Ba-Bg-Bt-Bt-, (7h”)
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HO-Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt-, or (7i”)

HO-Bc—Bt-Ba-Bt-Bg-Ba-Bg-Bt-Bt- (7j ”)

BM,7 is a group represented by formula (7"):

-Bt-Bc-Bt-Bt-Bc-Bc-BaiBaiBai (7”)

BB”7 is a group represented by any one of (107a") to
(107j"):

7CH2CH2OH, (1073”)

-Bg—CH2CH2OH, (107b”)

-Bg—Bc-CH2CH2OH, (107c”)

-Bg—Bc-B34CH2CH2OH, (107d”)

-Bg—Bc-Ba-Bg-CH2CH2OH, (107e”)

-Bg—Bc-Ba-Bg-Bc-CH2CH20H, (107f')

-Bg-Bc-Ba-Bg-Bc-Bc-CH2CH2OH, (107g”)

-Bg-Bc-Ba-Bg-Bc-Bc-Bt-CH2CH2OH, (107h”)

-Bg—Bc-Ba-Bg-Bc-Bc-Bt-Bc-CH2CH2OH, or (107i”)

-Bg-Bc-Ba-Bg-Bc-Bc-Bt-Bc-Bt-CH2CH2OH (107j ”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (VH") has 2"-O,
4"-C-alkylene group;

     

 

3T"8i]3M"8i]3B"8 (Vlll”)

where BTH8 is a group represented by any one of (8a") to
(8n"):

, Of, (83”)

*0- 3c—, (8b”)

, O- 3t-Bc-, (8c”)

, OiBa-B -Bc-, (8d”)

, O- 3c—Ba—Bt-Bc-, (8e”)

, O- 3t-Bc- 3a-B -Bc-, (8f)

, O- 3t-Bt-Bc-Ba-Bt-Bc-, (8g”)

, O- 3t-Bt-Bt-Bc-Ba-Bt-Bc-, (8h”)

, O- 3g-Bt- 3t-B -Bc-Ba-Bt-Bc-, (81”)

, O- 3t-Bg- 3t-B -Bt-Bc-Ba-Bt-Bc-, (8j”)

, O- 3t-Bt-Bg-B -Bt-Bt-Bc-Ba-Bt-Bc-, (8k”)

, OiBa-Bt-Bt-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Bc-, (81”)

, O- 3c—Ba— 3 -B -Bg-Bt-Bt-Bt-Bc-Ba-Bt-Bc-, or (8m”)

, O- 3c—Bc— 3a—Bt-Bt-Bg-Bt-Bt-Bt-Bc-Ba-Bt-Bc- (8n”)

BM”8 is a group represented by formula (8"):

iBa-Bg-Bc- 3t- 3c- (8”)

BB”8 is a group represented by any one of (108a”) to
(108n")

7C {2C {20 1, ( 08a”)

- 3 -C {2C {2OH, ( 08b”)

- 3 -3 -C {2C {2OH, ( 08c”)

- 3 -3 -B -CH2CH2OH, ( 08d”)

- 3 -3 -B - 3t-CH2CH2OH, ( 08c”)

- 3 -3 -B - 3t- 3a4CH2CH2OH, ( 08f)

- 3 -3 -B - 3t- 3a-Bc-CH2CH2OH, ( 08g”)

- 3 -3 -B - 3t- 3a-Bc-Bt-CH2CH2OH, ( 08h”)

- 3 -3 -B - 3t- 3a-Bc-Bt-Bc—CH2CH2OH, ( 081”)

- 3 -3 -B - 3t- 3a-Bc-Bt-Bc—Bc—CH2CH2OH, ( 08j”)

- 3 -3 -B - 3t- 3a-Bc-Bt-Bc—Bc—Bc—CH2CH2OH, ( 08k”)

- 3 -3 -B - 3t- 3a-Bc-Bt-Bc—Bc—Bc—Bt-CH2CH2OH, ( 081”)
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-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Bc-Bc-Bc-Bt-Bt-CH2CH2OH,or

-Bt-Bt-Bt-Bt-Ba-Bc-Bt-Bc-Bc-Bc-Bt-Bt-Bg-
CH2CH20H

(108m”)

(10811”)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (Vlll") has 2"-O,
4"-C-alkylene group;

  
3TiBMiBB (I)

where BT is a group represented by any one of (1a) to
(l k):

, 07, (la)

, 0— 3p, (1b)

, O- 3c-Bt-, (1c)

, O- 3g-Bc-Bt-, (1d)

, OiBa-Bg-Bc-Btg (1e)

, O- 3g-Ba-Bg-Bc-Bt-, (1f)

, O- 3t-Bg-Ba-Bg-Bc-Bt-, (1g)

, O- 3c-Bt-Bg-Ba-Bg-Bc-Bt-, (1h)

, O- 3c-Bc-Bt-Bg-Ba-Bg-Bc-Bt-, or (1])

, O- 3g-Bc-Bc-Bt-Bg-Ba-Bg-Bc-Bt-; (1k)

BM is a group represented by formula (2):

- 3g- 3a-Bt-Bc-Bt-Bg-Bc-Bt-Bg-Bg-Bc-Ba-Bt-Bc-Bt- (2)

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

BB is a group represented by any one of (2a) to (2h):

4CH2CH2OH, (23)

-Bt-CH2CH2OH, (2b)

-Bt-Bg-CH2CH2OH, (2c)

-Bt-Bg-Bc-CH2CH2OH, (2d)

-Bt-Bg-Bc-B34CH2CH2OH, (2e)

-Bt-Bg-Bc-Ba-Bg-CH2CH2OH, (2f)

-Bt-Bg-Bc-Ba-Bg-Bt-CH2CH2OH, or (2g)

-Bt-Bg-Bc-Ba-Bg-Bt-Bt-CH2CH2OH (2h)

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

provided that at least one of the nucleosides constituting
the compound represented by formula (I) has a 2'-O,
4'-C-alkylene group;

      
3T'liBM'liBB'l (I!)

where BT,1 is a group represented by any one of (la') to
(lo'):

70*, ( 3')

*O—3g—, ( b‘)

, 0- 3c- 3g-, ( c')

70-3 -Bc—Bg-, ( d‘)

70-3 -Bt-Bc-Bg-, ( 6'

*O-3c-3t-Bt-Bc-Bg-, ( 1“)

70-3 -Bc—Bt-Bt-Bc-Bg-, ( g‘)

*O-3g-3t-Bc-Bt-Bt-Bc-Bg-, ( h‘)

, Oi3a-Bg—Bt-Bc-Bt-Bt-Bc-Bg-, ( j')

*O-3g-3a-Bg-Bt-Bc-Bt-Bt-Bc-Bg-, ( k‘)

, O- 3 -Bg-Ba-Bg-Bt-Bc-Bt-Bt-Bc—Bg-, ( 1')

, O- 3 -Bt-Bg-Ba-Bg-Bt-Bc-Bt-Bt-Bc-Bg-, (1mV

, 0- 3g- 3t-Bt-Bg-Ba-Bg-Bt-Bc-Bt-Bt-Bc-Bg-, or ( n'

iOi3a-Bg-Bt-Bt-Bg-Ba—Bg-Bt-Bc-Bt-Bt-Bc-Bg-, ( o'
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BM1 is a group represented by formula (1'): (i') a compound represented by formula (i'):

iBaiBaiBa-Bc-Bt-Bg-Bai (1 ') 2 07Ba-Bg-Bt-Bt-Bg-Ba—Bg-Bt-Bc-Bt-Bt-Bc-Bg-
. 3aiBaiBa-Bc—Bt-Bg—Ba-Bg-Bc-Ba%H2CH2OH (i')

BB,1 1s a group represented by any one of (12a') to (121'): .. ..l l .
(11) a compound represented by formula (11).

7CH2CH2OH, (1221')
1 2 07BaiBaiBa-Bc-Bt-Bg-Ba—Bg-Bc-BaiBai

- 3g-CH2CH2OH, (12b) 3a-Bt-Bt-Bt-Bg-Bc-Bt-CH2CH2OH (11')

'3g'3C'CH2CH2O{> (125) (iii') a compound represented by formula (iii'):-3 -3 -B 4CH CH OH 1211'
g c a 2 2 ’ ( ) 70- 3t-Bt-Bg-Ba-Bg-Bt-Bc-Bt-Bt-Bc-BaiBaiBai

- 3g— 3c-BaiBa%H2CH2OH, (12e') 3a—Bc-Bt—Bg—Ba7CH2CH20H (iii')

-3g-3c-BaiBai3a%H2CH2OH, (12f) (iV') a compound represented by formula (iV'):

- 3g— 3C-BaiBai 3a-Bt-CH2CH2OH, (1213') 7 o— 3g-Bt- 3g-Bc-BaiBaiBa-Bg—Bt-Bt-Bg—Ba-Bg— .
- 3g— 3c-BaiBai 3a-Bt-Bt-CH2CH2OH, (1211') 3t'Bc'Bt'B 'BC'C} 2CH2OH (1V)

-3g—3c-BaiBai3a-Bt-Bt-Bt-CH2CH2OH, (121') (V') a compound represented by fOImUIa (V')3
- 3g- 3c-BaiBai3a-Bt-Bt-Bt-Bg-CH2CH2OH, (12j') *0- 3g-Bc- 3c-Bg- 3c-Bt-Bg---BcBc-Bc-BaiBa-Bt-

3g— Bc-CH2CH2O} (v')
- 3g- 3c-BaiBai 3a-Bt-Bt-Bt-Bg-Bc-CH2CH2OH,

0r (12k) (Vi') a compound represented by formula (Vi'):3 -3 B 7B *3 -Bt-Bt-Bt-B -B -Bt-

CH; CH 61H 3 a g C (121,) ro- 3c-Bg- 3c-Bt-Bg-Bc-Bc-Bc-BaiBa-Bt-Bg-Bc-2 2 3c-Ba- 3t-Bc-Bc-C 12C12OH (v1')
where B Ba Bt and Bc are as defined above' .. ..

g, ’ ’ (V11') a compound represented by formula (V11'):

prov1ded that at least one of the nucleos1des constituting 7 O_ 38_Ba_ 3g_Bt_Bt_Bt_3g_ 3C_Bc_Bg_Bc_Bt_Bg_BC_
the compound represented by formula (I) has a 2 -O, 30.33.3ai1334 {2c} 201 (V11')
4'-C-alk lene rou '

y g p, (V111') a compound represented by formula (V111'):
3 17B 17B 1 (11')
U M. B 2 , o- 3t-Bg— 3t-Bt-Bc-Bt- 3g— 3a-Bc—BaiBa-Bc-Ba-

where BT,2 1s a group represented by any one of (2a') to 3g—Bt— 3t—Bt—Bg—C12CH2OH (v111')'l . . .

(ZJ )’ (1x') a compound represented by formula (1x'):

7 Oi’ (23) 7 O- 3g-Bc-Bt-Bt-B -Bt- 3c- 3t-Bt-Bt-Bt-Ba-Bg—Bt-
7 O-Bg-, (2b') 3t-Bg- 3c—Bt-Bg-Bc-CH2C} 20H (iX')

207Ba-Bg-, (2c') (x') a compound represented by formula (x'):

’OiBaiBa'Bg'a (2d) 70- 3c-Bt-Bt-Bt-Bt-Ba- 3g-3t-Bt-Bg---BcBt-Bg-Bc-
,OiBaiBaiBngu (26,) 3t-Bc-3t-Bt-Bt-Bt-Bc-Bc C—H2CH2OH (x)

*O-Bc-BaiBaiBa-Bg3 (2f) (xi') a compound represented by formula (xi'):

*O-Bg-BC-BaiBaiBa-Bgn (As) 2O- 3t-Bt-Bt-Bt-Bc-Bc-3a-3g-Bg—Bt-Bt-Bc-BaiBa-3 Bt-3 B -CH CH OH "
2O-Bt-Bg-Bc-BaiBaiBa-Bg3 or (211') g g g 2 2 (X1).., .., .

,O_Bg_Bt_Bg_Bc_BaiBaiBa_Bg_ (2j') (x11) a compound represented by formula (x11).

BM,2 is a group represented by formula (21'): ’0 30Bt13%BCBtBtBCBC13thBCBaiBa- ..3c-Bc--CH2CH2OH (xn')
- 3t-Bt-Bg-Ba—Bg-Bt-Bc-Bt-Bt-Bc- (2')

 
(xiii') a compound represented by formula (xiii'):

BB? is a group represented by any one of (22a') to (22i'):

  
0- 3g-Bt-Bt-Ba-Bt-Bc-Bt-Bg- Bc— Bt-Bt-Bc-Bc-Bt-

 
7CH2CH2OH, (223') 3c-Bc-BaiBa-Bc-Bc-CH2CH2OH (Xiii’)

7Ba%H2CH20H, (22b) where Bg is a group represented by formula (G1) or (G2);

iBaiBa4H2CH2OH, (2261) Ba is a group represented by formula (A1) or (A2); Bc
is a group represented by formula (C1) or (C2); and Bt7B 7B 7B 4CH CH OH 22d' ~

3 a a 2 2 ’ ( ) 1s a group represented by formula (U1) or (T2):
iBaiBaiBaiBa4CH2CH2OH, (22e')

iBaiBaiBaiBa-Bc-CH2CH2OH, (221‘)
G1

iBaiBaiBaiBa-Bc-Bt-CH2CH2OH, (22g’) 0 ( )
iBaiBaiBaiBa-Bc-Bt-Bg-CH2CH2OH, or (22h’)

iBaiBaiBaiBa-Bc-Bt-Bg-Ba%H2CH2OH (221') </:|where Bg, Ba, Bt and Bc are as defined above; Nj:NH2
provided that at least one of the nucleosides constituting O

the compound represented by formula (11') 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 I
(xiii'), or a pharmacologically acceptable salt thereof:
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(G2)

(A1)

(A2)

(C1)

(C2)

139
Apr. 12, 2007

-continued
(U1)

(T2)

 
where X is individually and independently a group rep-

resented by formula Oil) or (X2):

(X1)

O=1:’—OH
T

I (X2)
1

S=1|’—OH

T

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 (1'1) to (1'20), or a
pharmacologically acceptable salt thereof:

H07B3**-Bg**-Bt**-Bt**-Bg**-Ba*-Bg*-Bt*-
Bc*-Bt*-Bt*-Bc*-Bg*-Ba*iBa*iBa*-Bc*-Bt*-
Bg**-Ba**-Bg**-Bc**-Ba**7CH2CH20H (1'1)

H07B3**-Bg**-Bt**-Bt**-Bg**-Ba**-Bg**-Bt**-
Bc*-Bt*-Bt*-Bc*-Bg*-Ba*iBa*iBa**-Bc**-Bt**-
Bg**-Ba**-Bg**-Bc**-Ba* *7CH2CH2OH (1'2)

H07B3**7Ba* *7Ba**-Bc**-Bt**-Bg*-Ba*-Bg*-
Bc*-Ba*iBa*iBa*-Bt*-Bt**-Bt**-Bg**-Bc**-
Bt**-CH2CH2OH (1'3)

HO-Bt**-Bt**-Bg**-Ba**-Bg**-Bt*-Bc*-Bt*-Bt*-
Bc*-Ba*iBa*iBa*iBa**-Bc**-Bt**-Bg**-
Ba**4CH2CH2OH (1'4)
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, 0_ 3g**-Bt**-Bg**-Bc**-Ba* *iBa’giBa’g-Bg’g-
3t*- 3t*-Bg*-Ba*-Bg*-Bt**-Bc**-Bt**-Bt**-Bc**-
CH2CH20H ( '5)

7 O- 3t**-Bt**-Bg*-Ba*-Bg*-Bt**-Bc**-Bt**-Bt**-
3c**-Ba*iBa*iBa*iBa*-Bc**-Bt**-Bg*-Ba*i
CH2CH20H ( '6)

7 O- 3g*-Bt**-Bg*-Bc**-Ba*iBa*iBa*-Bg*-
3t**-Bt**-Bg*-Ba*-Bg*-Bt**-Bc**-Bt**-Bt**-
3c**-CH2CH2OH ( '7)

7 0- 3g**- 3c**-Bc**-Bg**-Bc**-Bt*-Bg*-Bc*-Bc*-
3c*-Ba**7Ba**-Bt**-Bg**-Bc**-CH2CH2OH ( '8)

7 0- 3c**- 3g*-Bc**-Bt**-Bg*-Bc*-Bc**-Bc**-
33*7Ba*- 3t**-Bg*-Bc**-Bc**-Ba*-Bt*-Bc**-
3c**-CH2CH2OH ( '9)

7 0- 3c**- 3a*-Bg*-Bt**-Bt**-Bt*-Bg*-Bc**-Bc**-
3g*-Bc**- 3t**-Bg*-Bc**-Bc**-Bc**-Ba*iBa*i
CH2CH2O7 ( ' 0)

7 O- 3t**-Bg*-Bt**-Bt**-Bc**-Bt**-Bg*-Ba*-Bc**-
33*7Ba*- 3c**-Ba*-Bg*-Bt**-Bt**-Bt**-Bg*-
CH2CH2O7 ( ' 1)

7 0- 3c**- 3g*-Bc**-Bt**-Bg*-Bc*-Bc**-Bc**-
33*7Ba*- 3t**-Bg*-Bc**-Bc**-Ba*-Bt*-Bc**-
3c**-CH2CH2OH ( ' 2)

7 0- 3g**- 3c**-Bt**-Bt**-Bt**-Bt*-Bc*-Bt*-Bt*-
3t*- 3a*-Bg*-Bt*-Bt*-Bg**-Bc**-Bt**-Bg**-Bc**-
CH2CH2O7 ( ' 3)

  
7 O- 3c*-B *-Bt*-Bt*-Bt*-Ba**-Bg**-Bt**-Bt**-
3g**-Bc**-Bt**-Bg**-Bc**-Bt**-Bc**-Bt**-Bt*-
3t*- 3t*-Bc*-Bc*-CH2CH2OH ( ' 4)

7 O- 3c**-Bt**-Bg**-Bc**-Bt**-Bt*-Bc*-Bc*-Bt*-
3c*-Bc**- 33**7Ba**-Bc**-Bc**-CH2CH2OH ( ' 5)

7 0- 3g**- 3t**-Bt**-Ba**-Bt**-Bc*-Bt*-Bg*-Bc*-3t*- 3t*-Bc*-Bc*-Bt*-Bc*-Bc**-Ba**iBa**-Bc**-
3c**-CH2CH2OH ( ' 6)

 
7 0- 3c**- 3t**-Bt**-Bt**-Bt**-Ba*-Bg*-Bt*-Bt*-
3g*-Bc*-Bt*-Bg*-Bc*-Bt*-Bc*-Bt*-Bt**-Bt**-
3t**-Bc**-Bc**-CH2CH2OH ( ' 7)

7 O- 3t**-Bt**-Bt**-Bt**-Bc**-Bc*-Ba*-Bg*-Bg*-
3t*- 3t*-Bc*-Ba*iBa**-Bg**-Bt**-Bg**-Bg**-
CH2CH20H ( ' 8)

7 O- 3c**-Bt*-Bg*-Bc**-Bt*-Bt*-Bc**-Bc**-Bt*-
3c**-Bc**-Ba*iBa*-Bc**-Bc**-CH2CH2OH ( ' 9)

   
7 O- 3c**-Bt**-Bg*-Bc**-Bt**-Bc*-Bc**-Bt*-Bc*-
3c**-Ba*iBa*-Bc**-Bc**-CH2CH2OH ( '20)

  
where Bg* is a group represented by formula (Gla); Ba*

is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bt* is a group repre-
sented by formula (Ula); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); and Bt** is a group represented by formula (T2):

(G1 a)

N

|/ NH

<N NANH2
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-continued -continued

(C2)

  
 an

I
I

0E N 0E N OE

(T2) ( '5-a)

 Ea

I
I

0E N 0E N EO

 551%Hi 
EE

:5:E
E
EIaI!

( '6-0)
HO—B1'**—B+**—Bg*—Ba*—Bg*—B+**—Ec**—B+**—B+**—

I I I I I 135**—Ba*—Ba*—Ba*—Ba*—Bc**—B+**—Bg*—Ba*—CH2CHZOH
where X is 1nd1V1dually and independently a group rep-

 

 

 
 

 
 

,7_

resented by formula (X1) or 0(2); R1 is individually ( a)
and independently an alkyl group with 1-6 carbon iO-E-u-M--E-fl-@-

atoms; and Z is indiVidually and independently a single E'-'E'@'E--'E"CHZCHZOH
bond or an alkylene group with 1-5 carbon atoms: ( '7-b)

iO—Ba*—----—Ba*——Ba*—Ba*—Ba*—Ba*——-
m—Bfl—w—mu—m—E—CMHM

(X1) ( '7-c)

(I) -IO—B9*—B+**—B_a*—Ec**—Ea*—Ba*—Ba*—Bg*—B+**—B+**—
I Bg:—B.a*—Bgi—Bj:**—Bg**—B:**—Bi:**—Bg**—CH2CHZOH

O=l|’—OH ( '8-3.)
0 } o—m—I —--------EI-E'—

I I—- Bt* —--——CH2CH20H
(X2) ( 9-21)

l ro—mm-u——m—-—u—m--
O ._ ——m—1i——I—CHZCH20H

I E - -

S=l|’—OH (l’lO-a)

T  
(1' 1 1 -a)

. . . . HO—“m—E—m———E—E—--—
72. The compound according to claim 71 Wthh 1s rep- --—--M—E—CH2CH20H

resented by any one of formulae (l'l-a) to (l'20-b), or a 1'12-

pharmacologically acceptable salt thereof: ( a)HO_BS**_ Bg‘k—Bg‘k‘k—Bi‘k‘k— Bg‘k—Bg‘k—Bg‘k‘k—Bg‘k‘k—Ba‘k—Ba‘k—
13+ **—B_a*—Ec**—Bc**—Ba*—B+*—Ec**—Bc**—CH2CH20H

(1' 13-3.)

  CHZCHZOH
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-continued
(1’14-a)

(l'lS-a)

—El—-----@———
'—-—CH2CH20H

(l’l6-a)

 
(l’lS-a)

-----—————E-E-' —
 mm—CH2CHon

(1 18-h)
Ho—Bg**—B:**—Ba**—Bg**—B:**—B:*—Bg*—Bg*—B:*—
Ec*—Ec**—Ea**—Ba **—Ec**—Ec**—CH2CH20H

(l’lQ-a)

-—CH2CHZOH

 
  

(1’19-b)

HO_BS**_B:*_ Bg‘k—Bg‘k‘k—Bi‘k—Bi‘k—Bg‘k*_Bg**_Bj—,*_Bg**_
m—m—m—m—CHZCHZOH

(I’ZO-a)

Ho -—@ --—----————
---———CH2CH20H

 

(I’ZO-b)

HO—B§**‘B:**—Bg*—B§**‘B:**—Bi*—B§*—B§**—Bi*—
BQ—Bm—Bai—Bai—Bm—Bm—CHZCHZOH

where Bg* is a group represented by formula (Gla), Ba*
is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bt* is a group repre-
sented by formula (Ula); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); Bt** is a group represented by formula (T2); and
in indiVidual formulas, at least one of fig: B_a*, B_c*,
Bt*, Bg**, Ba**, Bc** and Bt** has a group repre-
sented by formula 0(2) as X and all of

3", E9“, Ba" , ac" and at" Bl‘ MB,” Be“ andBtu-l have a group
represented by Oil) as X.

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:

 

 
               
 

(i") a compound represented by formula (i"):
HO-Bg-BaiBaiBaiBa-Bc—Bg-Bc-Bc-Bg-Bc-Bc-
Ba-Bt-Bt-Bt-Bc-Bt-CH2CH2OH (i”)

(ii") a compound represented by formula (ii"):
HO-Bc-Bt-Bg-Bt-Bt-Ba-Bg-Bc-Bc-Ba—Bc—Bt-Bg-Ba-
Bt-Bt-BaiBa4CH2CH2OH (ii”)

(iii") a
’O-

(iV") a
*O-

(V") a
*0-

(Vi") a

(w
’0-

(Viii")

  
(xii"

(xiii")
, 0_

(xiV")
*O-

 
(XVII

  
(XVi")

*O-

(XVii")
*0-

’0i

3c- 33- 3g-Bc-CH2CH2OH

3t-Bc-Ba—Bg—B -CH2CH2OH

3c—Bt-Bt-Bt-CP2CH2OH

Apr. 12, 2007

compound represented by formula (iii"):
Bt-Bg-Ba-Bg-BaiBaiBa-Bc-Bt-Bg-Bt-Bt-Bc-

3a—Bg—Bc-Bt-Bt-CH2CH2OH

compound represented by formula (iV"):
Bc-Ba-Bg-Bg-BaiBa-Bt-Bt-Bt-Bg—Bt-Bg-Bt-

3c-Bt-Bt-Bt-Bc-CH2CH2OH

compound represented by formula (V"):
Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg-Bc—Ba—Bt-Bg-Bt-Bt-

3c-Bc-Bc-B34CH2CH2OH

compound represented by formula (Vi"):
Ba—Bg-Bc-Ba-Bt-Bg—Bt-Bt-Bc-Bc-Bc-BaiBa-

3t-Bt-Bc-Bt-Bc-CH2CH2OH

) a compound represented by formula (Vii"):
3g-Bc-Bc-Bg-Bc-Bc-Ba-Bt-Bt-Bt-Bc-Bt-Bc-

3aiBa-Bc-Ba-Bg-CH2CH2OH

a compound represented by formula (Viii"):

3c-Ba-Bt-BaiBa-Bt-Bg-BaiBaiBaiBa-Bc-
3g- 3c-Bc-Bg-Bc-Bc-CH2CH2OH

compound represented by formula (ix"):
3t-Bt-Bc-Bc-Bc-BaiBa-Bt-Bt-Bc-Bt-Bc-Ba-

3g— 3g-BaiBa-Bt-CH2CH2OH

compound represented by formula (x"):
3c-Bc-Ba-Bt-Bt-Bt-Bg-Bt-Ba-Bt-Bt-Bt-Ba-Bg-

30- 3a— 3t-Bg—CH2CH2OH

compound represented by formula (xi"):

 
3c-Bt-Bc-Ba—Bg-Ba—Bt-Bc—Bt-Bt-Bc-Bt-Bai

3a— 30- 3t-Bt-Bc-CH2CH20H

) a compound represented by formula (xii"):
, 07Ba-Bc-Bc-Bg-Bc—Bc—Bt-Bt-Bc-Bc-Ba-Bc-Bt-
3c- 33- 3g-Ba-Bg-CH2CH2OH

a compound represented by formula (xiii"):
Bt-Bc—Bt-Bt-Bg-BaiBa-Bg-Bt-BaiBaiBa-

30- 3g— 3g-Bt-Bt-Bt-CH2C} 20H

a compound represented by formula (xiV"):

Bg-Bg-Bc-Bt-Bg-Bc—B -Bt-Bt-Bg-Bc-Bc-Bc-Bt-

 
) a compound represented by formula (XV"):

, OiBa-Bg-Bt-Bc-Bc-Ba- 3g-Bg-Ba—Bg-Bc-Bt-Ba-
3g— 3g-Bt-Bc-B34CH2CH2OH

a compound represented by formula (XVi"):
3g-Bc-Bt-Bc-Bc-Bai 3a—Bt-Ba-Bg-Bt-Bg-Bg-

3g-Bc-Bt-Ba-Bg-Bg-B -Bc-Ba-Bg-Bg-Bc-Bt-Bg-

(iii”)

(iV”)

(V”)

(W)

(vii”)

(viii”)

ax")

(X”)

on")

out”)

(xiii”)

(xiV”)

(XV”)

(XVi”)

a compound represented by formula (XVii"):

(XVii”)

(XViii") a compound represented by formula (xviii"):
*O-

(xix")
*O-

 
3g-Bc-Ba-Bg---BcBc-B -Bc-Bt-Bc-Bg-Bc-Bt-Bc-

3a—Bc-Bt-Bc-C12CH2OH

a compound represented by formula (xix"):

3t- Bc— Bt-Bt-Bc-Bc-BaiBaiBa-Bg- Bc— Ba-Bg-
3c—Bc-Bt-Bc-B -CH2CH2OH

(xx") a compound represented by formula (xx"):
*0-

(xxi")
O.
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(XXii") a compound represented by formula (XXii"): (Xli") a compound represented by formula (Xli"):

ég'ftjggfif'cngngi33'BC'Ba'Bt'Bt'Bg'Bg'BC' ( ..,,) {O-Bc-Ba-Bt-Bt—Bt—Bc-Ba-Bt-Bt-Bc-BaiBa-Bc-Bt-a g 2 2 XX” 3g-Bt-Bt—Bg—CH2CH2OH (x11”)
(XXiii") a compound represented by formula (XXiii"): .. ..

(X111") a compound represented by formula (X111"):
, O-Bt—Bc-Bc-Bt-Bt-Ba-Bc-Bg-Bg-Bg-Bt-Ba-Bg-Bc- ...
33'3t'BC'BC'CH2CH2O} (“”1 ) {O-Bt-Bt—Bc-Bc-Bt-Bt-Ba—Bg-Bc-Bt—Bt—Bc-Bc-Ba—

(XXiV") a compound represented by formula (XXiV"): 3g'BC'BC'Ba%H2CH2OH (KW)

*OiBa-Bg-Bc-Bt-Bc-B -Bt-Bt—Bt-Ba—Bc-Bt-Bc-Bc- (Xliii") a compound represented by formula (Xliii"):3c- 3t-Bt-Bg-CH2CH2O} (XXiV”)

XXV" a com ound re resented b formula XXV" : {0'Bt'BaiBa'Bg'Ba'BC'BC'Bt'Bg'BC'Bt'BC'Ba'
( ) p p y ( ) 3g—Bc-Bt—Bt—Bc-CH2CH2OH (Xliii”)

, O-Bc—Bc—Ba—Bt-Bt-Bg- 3t-Bt-Bt-Bc-Ba-Bt-Bc-Ba— . .
3g—3c-Bt-Bc-CH2CH2OH (xxv”) (X11V") a compound represented by formula (X11V"):'II 'II .

(XXV1 ) a compound represented by formula (XXV1 ). {OBOBt_BPBg_Bg_BOBt_BC_Bt_Bg_Bg_BC_BC_Bt_
, O-Bc—Bt—Ba—Bt-Bg-Ba— 3g—Bt—Bt-Bt—Bc-Bt-Bt—Bc- 3g-Bt-BC-BC-CH2CH2OH (xliV”)

3c- 3aiBaiBa%H2C {20H (XXVi”) ( 1 n) d d b f 1 ( 1 n).. .. XV a com oun re resente ormu a X V :
(XXV11") a compound represented by formula (XXV11"): p p y

)_ 3t-Bg-Bt-Bg-Bt—Bc-Ba—Bc-Bc-Ba-Bg-Ba-Bg-Bt— {O-Bc-Bt-Bc-Bc-Bt-Bt-Bc-Bc-Ba-Bt-Bg-Ba-Bc-Bt- H
3aiBa-Bc-Ba-Bg-Bt-C} 2CH2OH (XXV11”) 30'BaiBa-Bg-CH2CH20H (KlV )

(XXViii") a compound represented by formula (XXViii"): (xlvi") a compound represented by formula (xlvi");
)- 3a—Bg-Bg-Bt-Bt-Bg-B -Bg-Bt—Bc-Ba-Bc-Bc-Ba-
3g-Ba-Bg-Bt-BaiBa%H2CH2OH (XXVmH) {O-Bc-Bt-Bg-BaiBa-Bg-Bg-Bt-Bg-Bt—Bt-Bc-Bt- .
. . 3t-Bg-Bt-Ba-Bc-CH2CH2OH (XlV1”)

(XX1X") a compound represented by formula (XX1X"): .. ..
(XlV11") a compound represented by formula (XlV11"):

)- 3a—Bg-Bt-BaiBa-Bc- 3c-Ba-Bc-Ba-Bg-Bg-Bt-Bt- .

3g'Bt'Bg'Bt'BC'B9HC} 2CH2OH (XXIX ) {O-Bt—Bt-Bc-Bc-Ba—Bg-Bc-Bc—Ba—Bt—Bt—Bg-Bt-Bg—
(XXX") a compound represented by formula (XXX"): 3t-Bt-Bg-Ba4H2CH2OH (xlvii”)

3-3t-Bt-Bg-Ba-Bt-BC-BaiBa-Bg-BC-Ba-Bg-Ba-Bg- (XlViii") a compound represented by formula (XlViii"):3aiBaiBa-Bg—Bc-Bc-CH2CH2OH (XXX”)

(XXXi") a compound represented by formula (XXXi"): {O'BC'Bt'BC'Ba'Bg'BC'Bt'Bt'BC'Bt'Bt'BC'BC'Bt'3t-Ba—Bg-Bc—CH2CH2OH (XlV111”)
)- 3c—Ba—Bc—Bc-Bc-Bt-Bc-Bt-Bg-Bt-Bg-Ba—Bt-Bt-Bt- . . .
3t-Ba-Bt-BaiBa4H2CH2OH (xxx1”) (X11X") a compound represented by formula (X11X"):

(XXXii") a compound represented by formula (XXXii"): {O-Bg-Bc-Bt-Bt-Bc-Bt-Bt—Bc-Bc-Bt-Bt-Ba-Bg-Bc-
)- 3a—Bc—Bc—Bc-Ba-Bc-Bc-Ba-Bt-Bc-Ba-Bc-Bc-Bc- 3t-Bt-BC-BC-CH2CH20H (XliX”)
3t-Bc-Bt-Bg-Bt-Bg-CH2CH2OH (XXXii”)

where B is a rou re resentedb formula G1 or G2 '
(XXX111") a compound represented by formula (XXX111"): . g g p p y ( ) ( )’

Ba 1s a group represented by formula (A1) or (A2); Bc
)- 3c—Bc—Bt-Bc-BaiBa-Bg-Bg-Bt-Bc-Ba-Bc-Bc-Bc- ' . '
3a_36_Bc_Ba_Bt_BC_CH2CH20H (XXX111”) 1s a group represented by formula (C1) or (C2), Bt 1s.a

. H d d b f 1 . " group represented by formula (U1) or (T2); and D 1s
(XXXIV ) a compoun represente y ormu a (XXXIV )’ H07 or Ph- wherein Ph- is a group represented by first

, O-Bt-BaiBa-Bc-Ba-Bg-Bt-Bc-Bt-Bg-Ba-Bg-Bt- fonnula:
3a— 3g-Bg-Ba-Bg-CH2CH2OH (XXXiV”)

(XXXV") a compound represented by formula (XXXV"):
, O-Bg-Bg-Bc-Ba-Bt-Bt-Bt—Bc-Bt-Ba-Bg-Bt—Bt-Bt-
3g- 3g-Ba-Bg-CH2CH2OH (XXXV”) O

(XXXVi") a compound represented by formula (XXXVi"): O—P—O

, OiBa-Bg-Bc-Bc-Ba-Bg—Bt-Bc—Bg—Bg-Bt-BaiBa- I
3g— 3t-Bt—Bc-Bt—CH2CH2OH (XXXVi”) 0H

(XXXVii") a compound represented by formula (XXXVii"):

, OiBa-Bg-Bt-Bt-Bt—Bg-Bg-Ba—Bg-Ba—Bt-Bg-Bg- (G1)
3c- 3a-Bg-Bt-Bt-CH2CH2OH (XXXVii”) O

(XXXViii") a compound represented by formula (XXXViii"): N NH

, O-Bc—Bt—Bg-Ba-Bt-Bt-Bc-Bt-Bg-BaiBa-Bt-Bt-Bc— / l3t-Bt—Bt-Bc-CH2CH2OH (XXXViii”) A
(XXXiX") a compound represented by formula (XXXiX"): N N NH20

, O-Bt-Bt-Bc-Bt-Bt-Bg-Bt-Ba-Bc-Bt-Bt-Bc-Ba-Bt—
3c-Bc-Bc-B34CH2CH2OH (XXXiX”)

(Xl") a compound represented by formula (Xl"): X Y

, O-Bc—Bc—Bt-Bc-Bc-Bg-Bg-Bt-Bt-Bc—Bt-Bg-Bai l
3a-Bg-Bg-Bt—Bg-CH2CH2OH (x1”)
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-continued
U1

(G2) 0 ( )

| NH
N/KO

O

T Y
(T2)

(A1) 0

H3C

| NH
N/KO

(A2)
where X is individually and independently a group rep-

resented by formula Oil) or (X2):

(X1)

(X2)
(C1)

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

(C2) 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-BaiBaiBaiBa-Bc-Bg-Bc-Bc-Bg-Bc-Bc-
Ba-B't-B'u-B'u-Bc-B’t-CH2CH2OH (i”-a)

(ii"-a) a compound represented by formula (ii"-a):

HO-Bc-B’t—Bg-B’u-B't-Ba-Bg-Bc-Bc—Ba—Bc—B't-Bg-
Ba—B’t—B’t—BaiB34CH2CH2OH (ii”-a)
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(iii"-a) a compound represented by formula (iii"-a):
, O-B't-Bg-Ba-Bg-BaiBaiBa-Bc-B't-Bg-B't-B'u-
3c-Ba—Bg—Bc—B'u—B't—CH2CH20H (iii”-a)

(iV"-a) a compound represented by formula (iV"-a):
, O-Bc—Ba—Bg-Bg-BaiBa-B't-B't-B'u-Bg-B't-Bg-
3'u-Bc-B'u-B'u—B't—Bc-CH2CH2OH (iV”-a)

(V"-a) a compound represented by formula (V"-a):
, O-Bg-B’t-Ba-B'u—B't-B't-Ba-Bg-Bc-Ba-B’t-Bg-B’u-
3't-Bc-Bc-Bc-B34CH2CH2OH (V”-a)

(Vi"-a) a compound represented by formula (Vi"-a):
, OiBa-Bg-Bc-Ba-B't-Bg-B't—B't-Bc-Bc-Bc-Bai
3a-B't—B'u—Bc-B't-Bc-CH2CH2OH (Vi”-a)

(Vii"-a) a compound represented by formula (Vii"-a):
, 0- 3g- 3c-Bc-Bg-Bc-Bc-Ba-B't-B'u-B’u-Bc-B’u-Bc-
3aiBa-Bc-Ba-Bg-CH2CH2OH (Vii”-a)

(Viii"-a) a compound represented by formula (Viii"-a):

, 0- 3c— 33-B't-BaiBa-Bt-Bg-BaiBaiBaiBa-Bc-
3g-Bc-Bc-Bg-Bc-Bc-CH2CH2OH (Viii”-a)

(ix"-a) a compound represented by formula (ix"-a):
*O- 3't-3u-Bc-Bc-Bc-BaiBa-Bt-Bu-Bc-B't-Bc-Ba-
3g-Bg-BaiBa-B't-CH2CH2OH (iX”-a)

(x"-a) a compound represented by formula (x"-a):
*O- 3c—3c— Ba—Bu-Bt-Bu-B—g-Bt-Ba-Bu-B't-Bt-Ba-
3g-Bc-Ba-B't-Bg-C} 2CH2OH (X”-a)

(xi"-a) a compound represented by formula (xi"-a):

, 0- 3c— 3't-Bc-Ba-Bg-Ba-B't-Bc-B'—u-B'u-Bc-B't-
3aiBa-Bc-B'u-B'u- 3c-CH2CH2OH (Xi”-a)

(xii"-a) a compound represented by formula (xii"-a):
, OiBa-Bc-Bc-Bg- 3c-Bc-B't-B'u-Bc-Bc-Ba-Bc-B’t-
3c- 33- 3g- 33- 3g-C} 2CH2OH (Xii”-a)

(xiii"-a) a compound represented by formula (xiii"-a):
, O-B't-Bc-B't- 3't-Bg—BaiBa-Bg-B't-BaiBaiBa-
3c- 3g— 3g— 3't- 3'u—B’ -CH2CH2OH (Xiii”-a)

(xiV"-a) a compound represented by formula (xiV"-a):

, O-Bg-Bg-Bc- 3't-Bg-Bc-B't-B't-B'u-Bg-Bc-Bc-Bc-
3't— 3c- 33- 3g- 3c-C} 2CH2OH (XiV”-a)

(XV"-a) a compound represented by formula (XV"-a):
, OiBa-Bg-B' -Bc- 3c-Ba-Bg-Bg-Ba—Bg-Bc-B’t-Ba—
3g- 3g- 3't— 3c— 3aiCH2CH20H (XV”-a)

(XVi"-a) a compound represented by formula (XVi"-a):
, 0- 3g- 3c- 3't- 3c-Bc-BaiBa-B't-Ba—Bg—B’t-Bg-Bg-
3't— 3c- 33- 3g- 3't-CH2CH2OH (XVi”-a)

(xvii"-a) a compound represented by formula (xvii"-a):
, 0- 3g- 3c- 3't- 3a-Bg-Bg-B’t-Bc-Ba-Bg-Bg-Bc-B't-
3g— 3c- 3't- 3't- 3'u—CH2CH2OH (XVii”-a)

(xviii"-a) a compound represented by formula (xviii"-a):
, 0- 3g- 3c- 33- 3g-Bc-Bc-B’u-Bc-B't-Bc-Bg-Bc-B't-
3c- 33- 3c- 3't— 3c-CH2CH2OH (XViii”-a)

(xix"-a) a compound represented by formula (xix"-a):

, O- 3't— 3c- 3'u-B'u-Bc-Bc-BaiBaiBa-Bg-Bc-Ba-
3g- 3c- 3c- 3'u-Bc-B’t-CH2CH2OH (XiX”-a)

(xx"-a) a compound represented-by formula (xx"-a):

, O- 3't— 3g- 3c-Ba—Bg-B’t-BaiBa-B't-Bc-B'u-Ba—B't-
3g- 33- 3g- 3't-B't—CH2CH2OH (XX”-a)

(xxi"-a) a compound represented by formula (xxi"-a):

, 0- 3g- 3't- 3't-B’u-Bc-Ba-Bg-Bc-B'u-B't—Bc-B't-Bg-
3't— 3aiBa-Bg-Bc-CH2CH2OH (XXi”-a)
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(xxii"-a) a compound represented by formula (xxii"-a):
, O-B’t-Bg-B't-Ba—Bg-Bg-Ba-Bc-Ba-B’t-B't-Bg-Bg-
3c- 33- 3g-B’t-B't-CH2CH20H (XXii”-a)

(xxiii"-a) a compound represented by formula (xxiii"-a)
, O-B’t-Bc-Bc-B't-B't-Ba-Bc-Bg-Bg-Bg-B't-Ba-Bg-
3c- 33- 3'u-Bc-Bc-CH2CH2OH (XXiii”-a)

(xxiV"-a) a compound represented by formula (xxiV"-a):
, OiBa-Bg-Bc-B't-Bc-B'u-B't-B’u-B't-Ba-Bc-B't-Bc-
3c- 3c- 3't-B't-Bg-CH2CH20H (XXiV”-a)

(XXV"-a) a compound represented by formula (XXV"-a):
, O-Bc-Bc-Ba-B’u—B’t-Bg-B’u-B’t-B'u-Bc-Ba-B'u-Bc-
33- 3g- 3c-B’t-Bc-CH2CH2OH (XXV”-a)

(XXVi"-a) a compound represented by formula (xxvi"-a):
, O-Bc-B’t-Ba B't-Bg-Ba-Bg-B't-B't-B't-Bc-B't-B't-
3c- 3c- 3aiBaiBa%H2CH2OH (XXVi”-a)

(xxvii"-a) a compound represented by formula (XXVii”-a):

D-B't-Bg-B't-Bg-B't-Bc-Ba-Bc-Bc-Ba-Bg-Ba-Bg—B’u-
3aiBa-Bc-Ba-Bg-B't-CH2CH2OH (XXVii”-a)

(xxviii"-a) a compound represented by formula (xxviii"-
a):

3- 33- 3g- 3g- 3't-B't—Bg-B'u-Bg-B'u-Bc-Ba-Bc-Bc-
3a-Bg-Ba-Bg-B’t-BaiBa%H2CH20H (XXViii”-a)

(xxix"-a) a compound represented by formula (xxix"-a):

)- 33- 3g- 3't— 3aiBa-Bc-Bc-Ba-Bc-Ba-Bg-Bg-B’u-
3'u-Bg—B' -Bg-B’ -Bc-Ba%H2CH2OH (XXiX”-a)

(xxx"-a) a compound represented by formula (xxx"-a):

)- 3't— 3't— 3g- 33- 3't-Bc-BaiBa-Bg-Bc-Ba-Bg-Ba-
3g-BaiBaiBa-Bg-Bc-Bc-CHzCHon (XXX”-a)

(xxxi"-a) a compound represented by formula (xxxi"-a):

)- 3c- 33- 3c- 3c- 3c-B’u-Bc-B’u-Bg-B’u-Bg-Ba-B'u-
3'u-B'u-B't-Ba-B't-BaiBa%H2CH2OH (XXXi”-a)

(xxx1i"-a) a compound represented by formula (xxxii"-a):
)- 33- 3c- 3c- 3c- 3a-Bc-Bc—Ba—B'u-Bc-Ba-Bc-Bc—Bc—
3'u-Bc—B' -Bg-B' -Bg-CH2CH2OH (XXXii”-a)

(xxxiii"-a) a compound represented by formula (xxxiii"-
a):

D-Bc-Bc- 3't-Bc- 3aiBa-Bg-Bg-B'u-Bc—Ba—Bc—Bc-
3c-Ba-Bc-Bc-Ba-B't-Bc-CH2CH2OH (XXXiii”-a)

(xxxiV"-a) a compound represented by formula (xxxiV"-
a):

{O-B't-BaiBa-Bc-Ba- 3g-B’u-Bc-B'u-Bg-Ba—Bg-
3'u-Ba—Bg-Bg-Ba-Bg-C {2CH2OH (XXXiV”-a)

(XXXV"-a) a compound represented by formula (xxxv"-a):

{O-Bg-Bg-Bc-Ba-B't-B'u-B'u-Bc-B'u-Ba-Bg-B'u—
3'u-B't-Bg-Bg-Ba-Bg-C {2CH2OH (XXXV”-a)

(xxxvi"-a) a compound represented by formula (xxxvi"-
a):

{OiBa-Bg-Bc-Bc-Ba- 3g-B’u-Bc-Bg-Bg—B’u-Bai
3a-Bg-B’t-B't-Bc-B’t-C} 2CH2OH (XXXVi”-a)

(xxxvii"-a) a compound represented by formula (xxxvii"-
a):

{OiBa-Bg-B't-B't-B't- 3g-Bg-Ba-Bg-Ba-B'u-Bg—Bg-
3c-Ba-Bg-B’t—B't-CH2C {20H (XXXVii”-a)

(xxxviii"-a) a compound represented by formula (xxx-
Viii"-a):

{O-Bc-B’t-Bg-Ba-B't-B't-Bc-B’t-Bg-BaiBa-B't-B't-
3c-B'u-B'u-B't-Bc-CH2CH2OH (XXXViii”-a)
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(xxxix"-a) a compound represented by formula (xxxix"-
a):

lO-B’t-B’t-Bc-B’t-B't-Bg-B't-Ba-Bc-B’t—B't—Bc-Ba—
3't-Bc-Bc-Bc-B34CH2CH2OH (XXXiX”-a)

(xl"-a) a compound represented by formula (xl"-a):

lO-Bc—Bc—B't—Bc-Bc-Bg-Bg-B’t-B't-Bc-B't-Bg—Bai
3a-Bg—Bg-B’t-Bg—CH2CH2OH (Xl”-a)

(xli"-a) a compound represented by formula (xli"-a):
lO-Bc—Ba—B't—B't-B't—Bc-Ba—B’u-B't—Bc-BaiBa-Bc-
3't—Bg-B't-B't-Bg-CH2CH2OH (Xli”-a)

(xlii"-a) a compound represented by formula (xlii"-a):

{O-B't—B't—Bc-Bc-B’t-B't-Ba-Bg-Bc-B’t-B’u-Bc-Bc-
3a-Bg-Bc-Bc—BaiCH2CH20H (Xlii”-a)

(xliii"-a) a compound represented by formula (xliii"-a):

{O-B't-BaiBa-Bg-Ba-Bc-Bc-B’t-Bg-Bc-B’t-Bc-Ba-
3g-Bc-B’u-B’t—Bc-CH2CH2OH (Xliii”-a)

(xliV"-a) a compound represented by formula (xliV"-a):

{O-Bc-B't—B't-Bg-Bg-Bc-B't—Bc-B't-Bg-Bg-Bc-Bc-
3't-Bg-B'u-Bc-Bc-CH2CH2OH (XliV”-a)

(le"-a) a compound represented by formula (le"-a):

{O-Bc-B't—Bc-Bc-B't-B'u—Bc-Bc-Ba-B’t—Bg-Ba—Bc—
3't— 3c-BaiBa-Bg-CH2CH2OH (XlV”-a)

(lei"-a) a compound represented by formula (lei"-a):

, 0- 3c— 3't— 3g- 3aiBa-Bg-Bg-B’t-Bg-B’t-B’t—Bc-B’t—
3't— 3g-B't-Ba—Bc-CH2CH2OH (lei”-a)

(leii"-a) a compound represented by formula (leii"-a):

, O- 3't— 3't— 3c- 3c-Ba-Bg-Bc-Bc-Ba—B’t-B't-Bg-B't-
3g- 3't-B't-Bg-B34CH2CH2OH (leii”-a)

(leiii"-a) a compound represented by formula (leiii"-a):

, 0- 3c— 3't— 3c- 3a-Bg-Bc-B't-B'u-Bc-B't-B’t-Bc-Bc-
3't— 3't-Ba-Bg—Bc-CH2CH2OH (leiii”-a)

(xlix"-a) a compound represented by formula (xlix"-a):

, 0- 3g- 3c- 3't- 3't-Bc-B'u-B't-Bc-Bc-B’u-B’t-Ba-Bg-
3c- 3'u-B't—Bc-Bc-CH2CH2OH (XliX”-a)

(1"-a) a compound represented by formula (1"-a):

, 0- 3g- 3g- 3c- 3a-B't-B't-B'u-Bc-B't-Ba-Bg-B'u-B't-
3't- 3g-Bg-Ba—Bg-CH2CH2OH (1 ”-a)

(1i"-a) a compound represented by formula (1i"-a):

, OiBa-Bg-B' -B'u-B't-Bg-Bg-Ba-Bg-Ba-B’t—Bg-Bg-
3c-3a-Bg-B't—B’t-CH2CH2OH (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 (U1); and D is H07 or Ph-
wherein Ph- is a group represented by first formula:

O—P—O—

OH
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(C2)

NH2

(U1)0
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O
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where X is individually and independently a group rep-

resented by formula Oil) or 0(2):

(X1)

1
O=1|’—OH

J)
|

(X2)

1
S=1|’—OH

J)
|

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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75. The compound according to claim 69 which is rep-
resented by any one of formulae (l"l) to (1"51), or a
pharmacologically acceptable salt thereof:

7 O-Bg*-Ba**iBa*iBa*iBa*-Bc**-Bg*-Bc**-
3c**- 3g*- 3c*-Bc**-Ba*-Bt**-Bu*-Bu*-Bc**-Bt**-
C72C72O7 (1”1 )

O-Bc**- 3t**-Bg*-Bu*-Bt**-Ba*-Bg*-Bc**-Bc*-
a*-Bc**- 3t**-Bg*-Ba*-Bt**-Bt**-Ba*iBa*i
’ 2C ’ 2O ’ ( ”2)

O-B **-Bg*-Ba*-Bg*-Ba**iBa*iBa*-Bc**-
**-Bg*- 3t**-Bu*-Bc**-Ba*-Bg*-Bc**-Bu*-Bt**-
7 2C 7 20 7 < "3)

O-Bc**- 3a*-Bg*-Bg*-Ba**7Ba*-Bt**-Bt**-Bu*-
g*-Bt**- 3g*-Bu*-Bc**-Bu*-Bu*-Bt**-Bc**-
’ 2C ’ 2O ’ ( ”4)

O-Bg*-B **-Ba*-Bu*-Bt**-Bt**-Ba*-Bg*-Bc**-
a*-B **- 3g*-Bu*-Bt**-Bc*-Bc**-Bc**-Ba*i

’20 ’ ( ”5)

0733’“ 3g*-Bc**-Ba*-Bt**-Bg*-Bt**-Bt**-Bc*-c*-Bc**- 3a*-Ba*-Bt**-Bu*-Bc*-Bt**-Bc**-

OwtOwtOwtOwt
N10

Ow1 N10 N10 ( ”6)

7 O-Bg*-Bc**-Bc**-Bg*-Bc**-Bc*-Ba*-Bt**-Bu*-
3u*-Bc**- 3u*-Bc**-Ba*iBa*-Bc**-Ba**-Bg*-
C72C72O7 (H7)

7 O-Bc**- 3a*-Bt**-Ba*iBa*-Bt**-Bg*-Ba*i
33**7Ba*iBa*-Bc**-Bg*-Bc*-Bc**-Bg*-Bc**-
3c**-CH2CH2OH ( ”8)
7O-B **-Bu*-Bc**-Bc*-Bc**-Ba*iBa*-Bt**-Bu*-
3c*-B **- 3c**-Ba*-Bg*-Bg*-Ba*iBa*-Bt**-
C’2C’20’ (”9)

O-Bc**- 3c**-Ba*-Bu*-Bt**-Bu*-Bg*-Bt**-Ba*-
u*-Bt**- 3t**-Ba*-Bg*-Bc**-Ba*-Bt**-Bg*-
’ 2C ’ 2O ’ ( ” 0)

O-Bc*-B **-Bc**-Ba*-Bg*-Ba*-Bt**-Bc**-Bu*-u*-Bc**- 3t**-Ba*iBa*-Bc**-Bu*-Bu*-Bc**-
20’ ( ” 1)

0733’“ 3c**-Bc**-Bg*-Bc*-Bc**-Bt**-Bu*-
c*-Bc**- 33*-Bc*-Bt**-Bc**-Ba*-Bg*-Ba**-Bg*-

20’ ( ” 2)

O-B **-Bc*-Bt**-Bt**-Bg*-Ba*iBa*-Bg*-Bt**-
3*7Ba**7Ba*-Bc**-Bg*-Bg*-Bt**-Bu*-Bt**-
’2C ’20 ’ ( H 3)

7 O-Bg*-Bg*-Bc**-Bt**-Bg*-Bc*-Bt**-Bt**-Bu*-
3g*-Bc**-Bc*-Bc*-Bt**-Bc**-Ba*-Bg*-Bc**-
C’2C’2O’ (H 4)

7 0733’“ 3g*-Bt**-Bc**-Bc**-Ba*-Bg*-Bg*-
3a**- 3g*- 3c**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-
33*4CH2CH2OH ( ” 5)

7 O- 3g*-Bc**-Bt**-Bc*-Bc**-Ba*iBa*-Bt**-Ba*-
t**- 3g*-Bg*-Bt**-Bc**-Ba*-Bg*-Bt**-, O,2

       
OwtOwtOwl N1N10O 11

Owt         
Ow m‘* w06;;(IO *-Bc**-Bt**-Ba*-Bg*-Bg*-Bt**-Bc**-Ba*-

*_ c**_ 3t**_Bg*_ 3C*_Bt**_Bt**_Bu*_
20’ ( ” 7)

c**-Bc**-Bu*-Bc*-Bt**-
- 3a*-Bc**-Bt**-Bc*-

Owt 100 N* 00': ‘00

OwtW10%?o-*-*‘gvz:$.46M!“ m?0*l*
Uri

8)
**-Bc**- 3u*-Bu*- 3c**-Bc**-Ba*iBa*i
g*-Bc**- 3a*-Bg*-Bc**-Bc*-Bu*-Bc**-Bt**-
’ 20 ’ ( ” 9)

**-Bg*-Bc**-Ba*- 3g*-Bt**-Ba*iBa*-Bt**-
c** 3u*-Ba*- 3t**-Bg*-Ba*-Bg*-Bt**-Bt**-

720 7 < ”20)

O- 3g*-Bt**-Bt**-Bu*- 3c**-Ba*-Bg*-Bc**-Bu*-
**- 3c*- 3t**- 3g*-Bt**-Ba*iBa*-Bg*-Bc**-

720 7 < ”21)

7 O- 3 **-Bg*-Bt**-Ba*- 3g*-Bg*-Ba*-Bc**-Ba*-
3 **_ 3 **_ 3g*_ 3g*-Bc**-Ba*-Bg*-Bt**-Bt**-
C72C72O7 (”22)

7 O- 3 **-Bc*-Bc*-Bt**- 3t**-Ba*-Bc**-Bg*-Bg*-
3g*-Bt**- 3a*-Bg*-Bc**-Ba*-Bu*-Bc**-Bc**-
C72C72O7 (”23)

p: '46
WW

 
OwtOwt N‘N‘ 0.01O
Owt N10  
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33*-

3c*-

WWW
p: '46

WWW
0 9(-

WWW
0 9(-

WWW
0 9(-

WWW
C 9(-

)

3c*-
  

)

Owt

   
CH2C {20 i

CH2CH20H

1- 3 **-Bg**-Bt**-Bg**-Bt**-Bc*-Ba*-Bc*-Bc*-

3g**-CH2CH2O}

1- 3c**- 3c**-Bt**-Bc**-Ba**iBa*-Bg*-Bg*-3u*- 3c*- 3c*- 3c*-Ba*-Bc**-Bc**-Ba**-Bt**-Bc**-
CH2CH20H

7 O-Bt**- 3a**73a**-Bc**-Ba**-Bg*-Bu*-Bc*-
3u*- 3g*- 3a*- 3 *-Bu*-Ba**-Bg**-Bg**-Ba**-
3g**-CH2CH2O}

7 O-Bg**-Bg**-Bc**-Ba**-Bt**-Bu*-Bu*-Bc*-
3u*- 3a*- 3g*- 3u*-Bu*-Bt**-Bg**-Bg**-Ba**-
3g**-CH2CH2O}

7 OiBa’“*-Bg**-Bc**-Bc**-Ba**-Bg*-Bu*-Bc*-
3g*- 3g*- 3u*- 33*7Ba*-Bg**-Bt**-Bt**-Bc**-

OwtOwtOwl AAANNNOOO 111
Owt ,7;NO

1

3g*-C {2CH2OH

CH2C {20 i

CH2C {20 i

{OiBa’g-Bg’g-Bc’“*-Bt**-Bc*-Bu*-Bt**-Bu*-Bt**-
Bc*-Bt**-Bc**-Bc*-Bc*-Bt**-Bt**-Bg*-

CH2CH2OH

{O-Bc**-Bc**-Ba*-Bu*-Bt**-Bg*-Bu*-Bt**-Bu*-
3c**-Ba*-Bu*-Bc**-Ba*-Bg*-Bc*-Bt**-Bc**-
CH2CH20H

{O-Bc*-Bt**- 3t**-Bg*-Ba*-Bg*-Bt**-Bt**-Bt**-3t* *-Bt**-Bc*-Bc*-Ba*iBa* *7Ba*i

3g*- 3a*- 3g*-Bu*-Ba*iBa**-Bc**-Ba**-
g**-Bt**-C} 2CH2OH

1- 3a**- 3g**-Bg**-Bt**-Bt**-Bg*-Bu*-Bg*-Bu*-
3a*- 3c*- 3c*-Ba*-Bg*-Ba**-Bg**-Bt**-

a**iBa* *4CH2CH2OH

1- 3a**- 3g**-Bt**-Ba* *7Ba**-Bc*-Bc*-Ba*-
3a*- 3g*- 3g*-Bu*-Bu*-Bg*-Bt**-Bg**-Bt**-

c**-Ba**4CH2CH2OH

1- 3 **-Bt**- 3g**-Ba**-Bt**-Bc*-Ba*iBa*-Bg*-
3a*- 3g*- 3a*-Bg*-Ba*iBa**iBa**-Bg**-

c**-Bc**-C}2C {20H

1- 3c**- 3a**-Bc**-Bc**-Bc**-Bu*-Bc*-Bu*-Bg*-
- 3g*- 3a*- 3u*-Bu*-Bu*-Bt**-Ba**-Bt**-
*7Ba* *4C} 2CH2OH

1- 3a**- 3c**-Bc**-Bc**-Ba**-Bc*-Bc*-Ba*-Bu*-
3a*- 3c*- 3c*-Bc*-Bu*-Bc**-Bt**-Bg**-Bt**-

 
-C 12c {20H

7 OiBa**_Bg**_Bt**_Bt**_Bt**_Bg*_Bg*_Ba*_
g - 3a*- 3u*- 3g*-Bg*-Bc**-Ba**-Bg**-Bt**-

    
-C 12c {20H

3c**- 3t**-Bg*-Ba*-Bt**-Bt**-Bc*-Bt**-Bg*-

3 **-B **-Bc*-Bt**-Bt**-Bg*-Bt**-Ba*-Bc*--B **- 3c*-Ba*-Bt**-Bc*-Bc**-Bc**-Ba*i
O 72

3c**- 3c**-Bu*-Bc**-Bc**-Bg*-Bg*-Bt**-
-Bc**- 3t**-Bg*-Ba*-Ba*-Bg*-Bg*-Bt**-Bg*-O 72

3c**- 3a*-Bt**-Bt**-Bu*-Bc**- 3a*-Bu*-Bt**-
c**- 33*7Ba*-Bc**-Bt*-Bg*-Bt**-Bt**-Bg*-

20’

3 **-B **-Bc*-Bc*-Bt**-Bt*-Ba*-Bg*-Bc**-
-Bu*- 3c*-Bc**-Ba*-Bg*-Bc**- 3c**-Ba*iO 72

3 *-Ba*iBa*-Bg*-Ba*-Bc**-B **-Bg*-Bc**-
-Bc**- 3a*-Bg*-Bc**-Bu*-Bt*-Bc*-CH2CH2OH

3c**- 3t**-Bt**-Bg*-Bg*-Bc**- 3t**-Bc*-Bt**-

  
3g*-Bg*-Bc*-Bc**-Bt**-Bg*-Bu*-Bc**-Bc**-
C {2C {20 7

   
3c**- 3t**-Bc*-Bc**-Bt**-Bu*- 3c**-Bc**-
B **-3g*-Ba*-Bc**-Bt**-Bc**-Ba*iBa*-

  
3c**- 3t**-Bg*-Ba*iBa*-Bg*- 3g*-Bt**-Bg*-
-Bt**-Bc**-Bt**-Bt**-Bg*-Bt**-Ba*-Bc**-

3 **-Bt**-Bc*-Bc**-Ba*-Bg*-Bc**-Bc**-Ba*-
-Bt**-Bg*-Bt**-Bg*-Bt**-Bt**-Bg*-Ba*i

 
3c**- 3t**-Bc**-Ba*-Bg*-Bc**-Bt**-Bu*-Bc*-
-Bt**-Bc*-Bc*-Bt**-Bt**-Ba*-Bg*-Bc**-

   
”24)

”25)

”26)

”27)

”28)

”29)

”30)

”31)

”32)

”33)

”34)

”35)

”36)

”37)

”38)

”39)

”40)

”41)

”42)

”43)

”44)

”45)

”46)

”47)

”48)
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HO-Bg*-Bc**-Bt**-Bt**-Bc*-Bu*-Bt**-Bc**-Bc*-
Bu*-Bt**-Ba*-Bg*-Bc**-Bu*-Bt**-Bc**-Bc**-
CH2CH20H (1”49)

HO-Bg*-Bg*-Bc**-Ba*-Bt**-Bt**-Bu*-Bc**-Bt**-
Ba*-Bg*-Bu*-Bt**-Bt**-Bg*-Bg*-Ba**-Bg*-
CH2CH20H (1”50)

H07B3**-Bg*-Bt**-Bu*-Bt**-Bg*-Bg*-Ba**-
Bg*-Ba*-Bt**-Bg*-Bg*-Bc*-Ba**-Bg*-Bt**-Bt**-
CH2CH20H (1”51)

where Bg* is a group represented by formula (Gla), Ba*
is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bu* is a group repre-
sented by formula (Ula); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); Bt** is a group represented by formula (T2); and
Ph- is a group represented by first formula:

1?
o—rli—o—OH

(G1“)0

N

</ I NHA
N N NH20

X 0Rl

(A1“)
NH2

N

</ | \N2
N N

o

X 0Rl

(Cla)
NH2

| \N
N/kO

o

X 0Rl
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-continued
(U1 a)O

| NH
N/KO

O

T 0Rl
(G2)

 
(A2)

 
(C2)

 
(T2)

 
where X is individually and independently a group rep-

resented by the following formula Oil) or 0(2); R1 is

Apr. 12, 2007
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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:

I (X1)
‘i

O: I|’—OH

T

I (X2)
‘F

S =I|’—OH

T

76. The compound according to claim 75 which is rep-
resented by any one of formulae (l"50-a) to (l"51-b), or a salt
thereof:

(1"50—a)

Ho— MEL-—
.Efi-Efi-EEE-_]fi--]fi—E:fl—-EEE—_m-E§fi—CHZCH20H

(1”50-b)

I-O—Bg*—Bg*—Bg**—B.a*—Bi:**—Bj:**—B.u*—Bg**—Bj:**—B_a*—
Bg*—B11*—B1:**—Bt**—Bg*—Bg*—Ba**—Bg*—CH2CH2HO

(1"49—a)

I-O—Bg*—Bg**—Bi:**—Bi**—Bg*—B_u*—Bi:**—Bg**—Bg*—Bll*—
Bi:**—B_a*—Bg*—Bg**—.'B_u*—Bi:**—Bg**—Bg**—CH2CHZOH

(l”l-a)
{O—Bg*—Ba**—Ba*—Ba*—Ba*—Ec**—Bg*—Bc**—Ec**—Bg*—
Ec*—Ec**—Ba*—B+**—E11*—E11*—Ec**—B+**—CH2CH20H

("lZ-a)

I-O—B_a*—Bg**—B§**—Bg*—B§*—B§**—Bi:**—Bn*—Bg*—Bg**—
Ba*—Bc*—Bt**—Ec**—Ba*—Bg*—Ba**—Eg*—CH2CH20H

("IS-a)
{O—Bg*—Bc**—Ba*—B_a*—Ec**—Bc**—B11*—Ec*—B+**—Bc*—
Bg*—Ec**—B+**—Ec*—Ba*—Ec**—B+**—Ec*—CH2CH20H

("19—21)

‘IO—Bi:**—B;**—B_u*—B_u*—Bg**—Bg**—B_a*—B_a*—B_a*—Bg*—
35**—Ba*—Bg*—Bg**—Bg*—Bn*—Bg**—Bj:**—CH2CHZOH

("Sl-a)

{0-Ba**_Bg*_Bt**_B”*_B:**_Bg*_Bg*_Ba**_Bg*_Ba*_
E1:**—Bg*—Bg*—Bc**—Ba**—Bg*—Bt**—Et**—CH2CHZOH

(”51-b)

{mm-w-cn-m-—@-W-@—EHzc-HzcE

  
where Bg* is a group represented by formula (Gla), Ba*

is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bu* is a group repre-
sented by formula (Ula); Bg** is a group represented
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by formula (G2); Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); and Bt** is a group represented by formula (T2);

in indiVidual formulas, at least one of Bg*, Ba*, Bc*,
Bu*, Bg**, Ba**, Bc** and Bt** has a group repre-
sented by formula 0(2) as X and all of
av, By”, Ben , Ec“* and Er" Ev [13g '

  

    

 
             

Ba“ Wandw'l have a group
represented by formula Oil) as X.

 

77. The compound according to claim 69 which is
selected from the group consisting of compounds (11) to
(17), or a pharmacologically acceptable salt thereof:

, O-Bg**- 3c**-Bc**-Bt**-Bg**-Ba*-Bg*-Bc*-Bt*-
3g*-Ba*-Bt*-Bc*-Bt*-Bg*-Bc*-Bt*-Bg*-Bg*-Bc*-
3a*-Bt*-Bc*-Bt*-Bt*-Bg*-Bc**-Ba**-Bg**-Bt**-
3t** -CH2CH2OH ( l)

, 0- 3g**- 33**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*-
3g*-Bc**-Ba**-Bt**-Bc**-Bt**-CH2CH2OH ( 2)

, 0- 3g**- 33**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*-
3g*-Bc*-Ba*-Bt*-Bc*-Bt*-Bt*-Bg*-Bc**-Ba**-
3g**-Bt**-Bt**-CH2CH2OH ( 3)

, OiBa’g- 3g**-Bc**-Bt**-Bg**-Ba*-Bt**-Bc*-
3t*- 3g*-Bc*-Bt*-Bg*-Bg**-Bc**-Ba*-Bt**-Bc**-
3t**-CH2CH2OH ( 4)

, 0- 3g**- 3c**-Bc**-Bt**-Bg**-Ba*-Bg*-Bc*-Bt*-
3g*-Ba*-Bt*-Bc*-Bt*-Bg*-Bc*-Bt*-Bg*-Bg**-
3c**-Ba*- 3t**-Bc**-Bt**-CH2CH2OH ( 5)

   
, 0- 3g**- 3a*-Bt**-Bc**-Bt**-Bg**-Bc*-Bt*-Bg*-
3g*-Bc*-Ba*-Bt*-Bc*-Bt**-Bt**-Bg**-Bc**-Ba*-
3g**-CH2CH2OH ( 6)

, OiBa**-Bg**-Bc**-Bt**-Bg**-Ba**-Bt**-Bc**-
3t**-Bg**-Bc**-Bt**-Bg**-Bg**-Bc**-Ba**-Bt**-
3c**-Bt**-CH2CH2OH ( 7)

, O-Bg**-Ba**-Bt**-Bc**-Bt**-Bg*-Bc*-Bt*-Bg*-
3g*-Bc*-Ba*-Bt*-Bc**-Bt**-Bt**-Bg**-Bc**-
CH2CH20H ( 8)

 
, O-Bg**-Ba**-Bt**-Bc**-Bt**-Bg**-Bc**-Bt**-
3g**-Bg**-Bc**-Ba**-Bt**-Bc**-Bt**-
CH2CH2OH ( 9)

  
where Bg* is a group represented by formula (Gla), Ba*

is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bt* is a group repre-
sented by formula (Ula); Bg** is a group represented
by formula (G2) ; Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); and Bt** is a group represented by formula (T2):

(G1 a)O

N NH

/
N N NH2
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-continued
(A1“)

NH2

N

</ | \N2
N N

o

X 0Rl

(C10
NH2

| \N
N/KO

o

X 0Rl

(U100

I NH
N/kO

o

X 0Rl

where X is indiVidually and independently a group rep-
resented by formula Oil) or (X2):

I (X1)
T

O=II’—OH

T

I (X2)
1

S=II’—OH

T

and R1 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 (ll-a), (l2-a), (l3-a), (l4-a),
(15-a), (l6-a), (l7-a), (18-a) and (l9-a), or a pharmacologi-
cally acceptable salt thereof:

(ll-a)

H043%*‘Bfii* 431i“Eli* 43%*----‘--
-—W——
M—Bafl—Bgfl—Bifl—Bifl—CHZCHZOH

(12-21)

Bc**—Ea**—Bt **—Ec**—Bt **—CH2CH20H

(13-21)

m—CHZCHZOH

(14-3.)

Lam m Ema m BL**—Efli—Bt**—Bcfl—Eifl—CH2CHZOH

(IS-a)

HO—Bg**—Ec**—Bc**—Bt**—Bg** -
IE—IBEI-IBEI-IFEI“ '
m—Bcfl—Eifl—CHZCHZOH
 

(l6-a)

Ho-BgL-m-L-m-LmE-Im—

CH 2CH 20H

(l7-a)

m—CHZCHZOH

(IS-a)

Em I—Bm—Bifl—Bifl—Bgfl—Bm—CHZCHZOH

(19—21)

HO-BLkH-ELH-BihELH-BLH-m
@m—m—Bfl—m—Bfl—CHZCHZOH

where Bg* is a group represented by formula (Gla); Ba*
is a group represented by formula (Ala); Bc* is a group
represented by formula (Cla); Bt* is a group repre-
sented by formula (Ula); Bg** is a group represented
by formula (G2); Ba** is a group represented by
formula (A2); Bc** is a group represented by formula
(C2); Bt** is a group represented by formula (T2); and
in indiVidual formulas, at least one of fig: B_a*, B_c*,
Bt*, Bg**, Ba**, Bc** and Bt** has a group repre-
sented by formula 0(2) as X and all of

B”, 59“, 35.. , Ec** and at“ 3‘. 1E!" [Blank-i mama, have a group
represented by 0(1) as X.

79. The compound according to claim 69 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

80. The compound according to claim 69 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
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and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

82. The compound according to claim 70 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

83. The compound according to claim 70 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

85. The compound according to claim 71 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

86. The compound according to claim 71 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

88. The compound according to claim 72 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

89. The compound according to claim 72 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

91. The compound according to claim 73 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

92. The compound according to claim 73 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

94. The compound according to claim 74 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.
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95. The compound according-to claim 74 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2),
and (T2) is a group represented by formula 0(2), 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 ethylene
group, or a pharmacologically acceptable salt thereof.

97. The compound according to claim 75 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

98. The compound according to claim 75 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 ethylene
group, or a pharmacologically acceptable salt thereof.

100. The compound according to claim 76 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

101. The compound according to claim 76 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 ethylene
group, or a pharmacologically acceptable salt thereof.

103. The compound according to claim 77 where X in
formulas (Gla), (Ala), (Cla) and (Ula) 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 0(1), or a
pharmacologically acceptable salt thereof.

104. The compound according to claim 77 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) is an ethylene
group, or a pharmacologically acceptable salt thereof.

106. The compound according to claim 78 where X in
formulas (Gla), (Ala), (Cla) and (Ula) is a group repre-
sented by formula (X2) and X in formulae (G2), (A2), (C2)
and (T2) is a group represented by formula 0(1), or a
pharmacologically acceptable salt thereof.

107. The compound according to claim 78 where X in all
the formulae (Gla), (Ala), (Cla), (Ula), (G2), (A2), (C2)
and (T2) is a group represented by formula 0(2), 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 (T2) 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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