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Purification by Strong-ion-exchange HPLC Chromatography
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Chemical Structures of Heparin-derived Oligosaccharides
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Mass Spectra

2a
«10° 495.7
C ]
g 3
=
2
L |
0 400 500 600 700 800 900 m/z
2b
x1087] 575.6
.37
(2]
g
() N
g
27 495.7
1
O T T T T T T T bt "| T T 1 0 1 T T T T T i T T T T T T T
400 500 600 700 800 900 m/z
4a
x10 |
8
| 535.8
gj .
56
£ ]
4 495.9
.
| 636.1
¥ T 1 T 1 A' 'I T iy | y T ¥ T et 1 T T T 1 T L T T
0 400 500 600 700 800 900 m/z



$35.8

496.0

636.1
546.4 584.5 [
A o

4c

400

Lol " T W
" i cnbig b

500 600 700

Juskwb st sting cmt
o u t

800

900

m/z

il

x
[
o
()]
L

N

N

[EnY

o . hﬁpns. ' :
Illg.lllllp|lIlg.l|lllp|lllg1|l

575.7

535.9

676.0

0.0

P ORI
u

'4...l... ..'..L.'.....'L W L'LI'L whd,

500 600 700

800

900

m/z

x105§
1.25
41.00
$0.75
<0.50
0.25

604.8

0.00

500 600 700

800

900

m/z



4]
x10|
) 509.9
26]
g
T4 765.0
7 857.5
o= g ‘\“““\‘ “‘6‘76"1‘\\“\““1 i |
400 500 600 700 800 900 miz
6cC
x105’: 536.5
1.0
0.8] 598.2
$0.6 510.0
[
Eo4
0.2] 402.4 ‘ 579.4 660.4 765.0 804.8 897.5
0, gtk N N P SR W ‘
400 500 600 700 800 900
8a
4 5f6.0
x10 |
6 53?.9
s -
C
] 4 515.9
£
| 776.5
2
606.5 865.1
! | \ l 5603 | 6268 in}ﬂ?u?g 6 837.
alutgitith iy |...',lu|'. Lyl lkl.l pubialgo 'lu'-c-.?-...' ! b s ,_“§8§ , T T .
0 400 500 600 800 900 m/z
8b
E 556.4
2000
#1500;
c -
] -
£1000; 602
z A
| 476.9
500- 415.6 5j8-4 803.8 865.1
z " sonuihhliadl ! ~
T T | T T T T T T T
400 600 800 1000 1200 1400 m/z




00)
o

- 576.1
25007
: 556.
2006 3
2 Z
51500
£ Z
1000: 536.
5007 5%6. 6221 829.750. ¢
400 600 800 1000 1200 1400 m/z
8d
- 546.7
3000
6 -
$2000-
E 527.B
- : 790.8
1000
- 507-': | 763.8 85?'7
0' T VDA W NI, N . . - ; . .
400 600 800 1000 1200 1400 m/z
10a
x104- o
7 0
i 0
3’
’ <
i < o
g ] ~ )
& 21 0
E
1]
o

400 500 600 700 800 900 m/z




10b

Livaalas

12501

576.4

T
1000

T
1200

T
1400 m/z

472.7
o L

553.0

12a

T
1000

T
1200

549.3

562.6

575.9

VS, 32 2rmin (#1558)

T
1400 m/z




12b

MS, 32.1min (#1556)

9'70L

€956

TEVS

1'62S

Intens -

14a

£
.n
£
1o}
]
8798
8'96 .-
67 L
8'€EL
8'8TL
2'€0L
9'689
79,9
9'959
£'G¥9
ﬁ.hN.
m.N.._n..mH
L'S.S.
G796
T'€SG.
L' TYS
2 0¢g
v'6T1
L'€0
6°E61-
T'¥8t.
9'ELY.
9°E9T.
6°ESY.
€'6ET.
2'9¢v.
6601~
L'G8
0'0L
8'GS!
[%] o
=
B g g

m'z

700

500

14b

-MS, 32.5min (#1534)

L'6€L

fl

LI,

0VTL
6869
¥'€89.

§'9¢

||l Ll

0049
€999

8'G¢9
9'CT9
126
§'9/L
065
LLyS
€'9€S.

0'GeS

Intens.

mwz

700

600

500

400



16a

8'€66
€786
6'T.6
8'€56
8'SV6
8'T€E6
9'¢¢6

MS, 37.7min (#2709)

6'¢06
7’168

£2°098
€68
2'6€8
0'8¢8

918
z'808

8796/
L'€8L
€LLL

0'TLL

T'0SL
8'9€ L
€9¢L

2790

0'689.

L'€L9

8'9G9.

2079

G§'2e9
9'€T9
¥'209
€16
9L
299
STy
S've
TZctT
0°00
6°681-

L0V

13147

X104

Intens |

900

800

700

600

500

400



1D and 2D NMR Spectra
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