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'H-NMR (CD:0D; TFA 1§ ): 8 (ppm) 3.4-3.1 (m, 5H), 2.7 (s, 3H), 2.4 (br d, 2H),
2.1 (br m, 2H).
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'H NMR (CDCly; 300MHz):
1.48 (s, GH, C(CHa)), 4.00 (bs, 1H, NH), 4.86 (s, 211, CHz), 6.66 (d, 1H, ArH), 6.81 (&,
1H, ArID), 6.96 (d, TH, ArH), 7.10 (t, 1H, ArH).
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'"H NMR (CDCl; 300MELz): 1.24 (4, 6H, CL{CHa)), 3.15 (bs, 1H,
OH), 3.61 (sept, 1H, CH(CHy)y), 4.57 (s, 28, CHa), 6.59 (t, 1H, Adl), 6.65 (d, IH, ArHD,
6.99 (d, 1H, ArH), 7.15 (t, 1H, ArH).
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"HNMR {CDCls;
300MHz): 1.28 (d, 6H, CH(CHa)), 3.76 (sept, 111, CH{CHa),), 6.65 (t, 11, Arl), 6.69 (d,
1H, ArHD, 7.37 (4, 1H, ArH), 7.4 (t, 1H, ArH), 9.79 (s, 1H, CHO).
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'HNMR (CDCl;;
300MHz): 1.72 (d, 8H, CH(CLL;)z), 5.50 (bs, 15, CH(CHaY,), 7.4 (1, 1H, ArEY), 7.75-7.77
(m, 2H, ArED), 7.82 (d, 1H, ArH), 8.89 (s, 1H, CH).
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'H NMR (CDCls): 1.47 (s, 9H), 1.67 (d, 61T), 1.78-1.84 (m, 2H), 2.04-2.18 (m,
6ET), 4.20-4.39 (m, 3ED), 5.65 {bs, 1ED), 7.26 (dd. 1H), 7.63 (m, 2H), 7.75 (dd, 1K), 8.83 (s,
1H), 10.63 (d, 1H).
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TH NMR
(CDCly): 1.68 (d, 6H), 2.10 (d, 2H), 2.33-2.39 (m, 4H), 2.44-2.61 (m, 2H), 4.08 (bs, 2H),
4.41 (m, 1H), 5.57 (bs, 1H}, 7.31 (m. 1), 7.66 (m, 2K, 7.77 (d, 1H), 8.83 (s, 1H), 9.38
(bd, 2I1), 10.78 (d, 1H).
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'H NMR (CD;ODY: 8 (ppm) 1.62 (d, 611), 2,16 {m, 2E1), 2.00(br d, 3FT), 2.40-
2.57 (m, 6H), 4.00 (br s, 1ED, 4.17 (brs, 1H), 4.26 (g, 1H), 4.53 (br s, 1H), 5.22 (br s,
150, 7.00 {br m, 1H), 7.25 (t, 15D, 7.69 {m, 1ED), 7.80 (m, 2H), 8.69 (s, 1H), 10.90 (4,
1H).

O d
[ |
[ |
O d
O d
[ |
[ |
O d
[ |
O O
O d
O d
[ |
[ |
O d
[ |
[ |
O d
[ |
[ |
O d
O d
[ |

OooooooooooogQgog
OooooooooooogoQgoQg
OO0 o0DoDoogoguoooooggg
Ooooooooooooggog
Oo0oooooooooogQgoQg
OoooooooooooQgao-g

OO0 oooooggogog
OO0 ooooogogogogooQg
Ooooooooogoogoo
OO0 oooooggogog
OO0 ooooogoggogooQg
Ooo0ooooogooQgogoo
OoooooooQgooOgoo
OO0 oooooggogoog
OO0 ooooooQgogoo
Oooooooogoogoo
OO0 oooooggogog
OO0 ooooogogogogooQg
Ooo0ooooooQgogoo
OoooooooooOoo
OO0 ooooogogogogoQg
OO0 oooooogogooQg
Ooooooooogoogoo
OO0 oooooggogog
Ooo0ooooogoogogooQg
Ooooooooogoogoo
OO0 ooooogoggogog
OO0 ooooogoggogooQg
OO0 ooooogooQgogooQg
Ooooooooogoogoo
OO0 oooooggogog
OO0 ooooogogogogooQg
Ooooooooogoogoo
OO0 oooooggogog
OO0 ooooogoggogooQg
Ooo0ooooogooQgogoo
OoooooooQgooOgoo
OO0 oooooggogoog
OO0 ooooooQgogoo
Oooooooogoogoo

JP

Ooooooooogoogoo

O
O
O
O
OJ
O
O
O
O
O
O

O
O
O
(]
O
O
O

Ooooooooogooao
Oo0Dooooogoggogooao
OoooooogoQgooao
OoooooooQgooao
OO0 oooooggogooao
Ooooooogoggooao
Oooooooogoogooao

O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O

5042028 B2 2012.10.3

OoOoooogogaoQg
Oooooogogao

(]

O
O

O

OooooooQgogoo

OoOooo0oogooodg
Oooo0oo0oogoood

(]

O
O

O

OooooooogoQgogoo

O O

oOoooogoo T

[

O O

OO0 oooooogogog
Oooooooogoogooao
Ooooooooogooao

OooooooOgoadg

(]

OO0 oooooggogo

O
O
O

Oooooogogao

[

Ooooooooogoogoo

10

20

30

40

50



(46) JP

0000000000000 0000000000000000
000D00000D000000O00000000%00, ., 0,
000D00000D00000D0000000000000000
0000000000, 000000000

oooooo

00000

TH-NMR (CD;0DY: & (ppm) 1.62 (d,
6H), 2.16 (1, 2H), 2.40-2.57 (m, 611), 2.89 (s, 3H), 3.16 (m, 4H), 3.38 (br 5, 4H), 3.51 (br
s, 4H), 4.09 (br s, 1ID), 4.17 (br s, 1H), 4.26 (g, 1E), 4.53 (br s, 1H), 5.45 (brs, 1H), 7.3
(t, 1H), 7.69 (m, 1H), 7.80 {m, 211), 8.74 (s, 1H), 11.00 {d, 1H).
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T NMR {CD-OD): 5 (ppm)
1.22 (d, 619), 1.62 {3, 6H), 2.16 (m, 2H), 2.40-2.57 (m, 6H), 3.08 (m, 21}, 3.38 (br s, 4I0),
3.51 {br s, 48D, 4.09 (br s, 1H), 4.17 (br s, 1H), 4.26 {q, 1H), 4.41 (br's, 1H), 7.31 {4, 1H),
7.69 (m, 1H), 7.80 (m, 2H).
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"H-NMR (DMS0): & (ppm) 2.37 (dd, 111}, 2.45 (dd, 1H), 2.50-2.58 (m, 4H), 2.86
(s, 3H), 3.09 (m, 4H), 3.55 (ad, 1H), 3.65 (dd, 1H), 3.84 (m, 1H), 5.09 (d, 1H).
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T.NMR (DMSO-ds):
5 (ppm) 2.22 (dd, 1H), 2.45-2.60 (m, 5H), 2.69-2.75 (m, 2H), 2.87 (s, 3H), 3.02 (m, 1H),
3.11 (m, 4H).
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"H-NMR
(CD;0D, 400MHz): & {ppm) 1.68 (d, 6H, CH(CH5),), 1.73-1.76 (br d, 2H ), 2.10 (br s,
4H, 2 x CHCHy), 2.28 (m, 2H), 2.36 (dd, 1H), 2.42 (dd, 1H), 2.47-2.53 (m, 2H), 2.65 (m,
4T, 2.85 (5. 3EL. SO-CHx). 3.24 (1, 4H, 2 x CH,S0,CH,), 3.29 {brs, 1H, CHN), 3.36 (bt
s, 111, CHN}, 3.86 (m, 1H, CHNH), 4.19 (¢, 1H, CHOE), 5.50 (br s, 1H, CH(CHz)), 7.34
(t, 1H, ArE), 7.72 (m, 1H, ArIT), 7.83 (m, 2H, 2 x ArH), 8.76 (s, 11, C=CII). PC-NMR
(CDsOD, 100M1z): & (ppm) 19.8 (g, CH(CHy)s), 6.7, 26.8 (25 1), 34.3 (q, SO,CH;),
37.2 (1), 42.5 (d), 46.9 (1), 54.3 (), 58.3 (1), 60.2, 60.9 (2D d), 63.6 (), 68.5 (d), 116.5 (d,

5042028 B2 2012.10.3

gbooobooooobooo

O 0Ooogooo
OooooooQgoao
Oooooooogoao
Oooooogogoao
OooooooQgoo
OO oooooogodg

O d
O O
O O
O d
O O
O O
0O O
O d
O O
O O

OooooogoQgoao
OooooogoQgoo
OO0 o0o0o0ooooo

O

CH(CHa}), 121.7, 122.4(22Ms), 124.1, 132.4, 133.9 (320 d), 141.4 (5), 144.7 (1), 164.0,

[64.4 (220 5,2 x C=0).
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'H-NMR (DMSO-dg): & (ppm) 2.37 (dd, 101, 2.45 (dd, 1H), 2.50-2.58 (m, 4H),
2.86 (s, 35, 3.09 (m, 4H), 3.55 (dd, 1H), 3.65 (dd, 1H), 3.84 (m, 1H), 5.09 {4, 1H).
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'H-NMR (DMSO-dg): & (ppm) 2.22 (dd, 11, 2.45-2.60 (m, SH), 2.69-2.75 {m, 2H), 2.87

(s, 3H), 3.02 (m, 1H), 3.11 (m, 41T).
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oooOoo
(CD;0D): 6 (ppm} 1.62 (d, 6H), 2.16 (m, 2H), 2.40-2.57 (m, 611), 2.89 (s, 3H), 3.16 (m,
41T), 3.38 (br s, 4H), 3.51 (br s, 4H), 4,09 (br s, 1H), 4.17 (br s, 1H), 4.26 (g, 1H), 4.53 (br
s, 1H), 5.45 (br's, 1H), 7.31 (t, 1H), 7.69 (m, 1H), 7.80 (m, 2H), 8.74 (s, 1), 11.00 (4,
1H).
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Ooooano
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—~ A
/Nl\ C

No. [R' |R R" |R? SHF IM+H] | [MHH]

Heck SNES LW
1 [ |oH B | 225= )L | Cull.N.0s 580.35 | 5803
Z |H |OH o |cm, CoFLy N:O; 52433 | 524.4
1 |E |OH CH; | CIH; CaoHasNsOy 51834 | 3384
4 |H |OCH, H |CH, CyeFLisN;0, 53834 | 5384
5 |B |OCOMNCH), |H | 227550 CrlliN0y 65129 | 6314
6 | |OCONCIL), |0 |[CHs CaaH N5 59536 | 595.4
7 |H | OCION(CH: |H |CH CaHaNeO; 581335 | 5812
8 |cH, |[OH - H | 2-75= L] CullsN:Os 50437 | 5944
9 |[cH, |OH E |CH, CagHaN:0; 531834 | 5384
10 |F | OH H |CH; CoILFN:0, | 54222 | S422
1 |1 O H | 2-97=JL| C,H,FN.O, |59834 |3984
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Oo0ogao
E-J|
NN N-§-RY
o} g\{ RER M §
|
1
R % NH
P
No. [R' | R rR" * | st |MERH]T | [MEH]
. EtE#  EDE
1 [H | on O |CH, CuHa0:8 | 56020 5602
2 |m | on H | CH; CoHaNeOsS | 57431 5742
3 | H OH H CH:cyclohexyl (hgHe N0 64237 (6424
4 |H om H | CH(CH,), CoH M08 | 58832 | 588.4
5 |H | OCH, H | CHs CoHoN0.8 [ 57431 | 3745
6 |E oM H |CHSOCH; . CollyN:O8;, 63827 | 6382
7 |1 o H | CH; R | CuxHaMN.0:8 56029 |560.5
g |H ioH | CH, S | CaHa N8 560,29 | 360.5
9 |Br | OH H |CH; § | CullyBiN:OsS | 638.20 | 638.0
10 |0 | OC(OMN(CH;); | CH; | CHs CallN08 | 63133 | 6312
1 } H 0CH3 I'I CH;SOQCH:-, CsﬂI’IéstOTSz 65229 6522
12 [H |OH H | CH.CF, ColloBsNs0:8 | 62828 | 6282
13 |H | OC{ONHCH; |H | CH; CaHeN08 | 61731 |6172
4 TH |OCONHCH, |H | CH; S | CpHoaNgO4S 61731 |6l74
15 H |OCONHCH; |H |CH; R | ColluNs0:8 | 61731 | 6174
16 |CH, | OH H | CH, CosHeN:058 57431 | 3744
17 |[F |oH H |cH, CoHoFN;O:5 | 57828 | 5782
18 |H |CHOH H |CH, CollesN:0,8 57431 | 5745
gooooao
Ooogdaog
xm
0
N N Sy,
R "N
X
No. RF | R R | 4Fx= [M+H]" | [M+H]'
FHE#E =3l
1 il OH H | CollsN0s8 | 531.27 5313
2 H OCI'{g H : CZSHA‘.UN‘;OSS 54528 5452
3 H OCON(CIL), | H | CxHaN:0:S | 602.30 6022
a H OC(ONHCH, |H | CaHuNOs 59536 | 5054
5 CH, |OH H | CHoMOsS | 545.28 5452
6 F QCH, H | ColyFNOS | 549.26 5492
7 H CH.OH H | CaHpN:O8 | 54528 5453
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N N/_—\N)J\ R
0 g\( RPR* —
R! o NH
/NK 0
No. R ® R* R¥Y 4HF:# [M+H] [MAH]
SHEE  EE
1 H |cH H | GHs | CupHaMN:Os | 554.34 554.3
2 |H |on H | CH: |CuHaN:Os | 54032 5404
3 1H |oH CH, | CH, | GeHoNsQs | 534.34 554.2
4 |H |[0CH, H | CH, | CllaNsQs | 554.34 5542
5 |H | OC(CIN({CH;); | H | CHs | CoFNsQe | 611.36 5114
6 | H |OC(OINHCH, |H |Cl; | CofluNOs | 597.34 5972
oooooao
ogooao
VAN i
o RO
R! 2 NH
e
No. [R! R’ [ r® TRY | 4FL [MHE" | [M+E]
tEM | ERHE
1 |H OH I |CH, |CH; | CoulluNyO, |55335 5532
2 |H OCH; H |Cl | O | CoHyN0, | 36737 | 567.4
3 |H OC(OIN(CH;), |H | CH; | CH; | CosHaNoOs | 624.39 | 624.4
4 |H OC(OTNHCH; |H |CH: |CHy | CoHgN:Os | 610.37 | 610.4
5 |H OC(ONHCH; |H |CH, |H [CoHsN:Os |39636 |5962
6 |H on H |[H H | CaHaNQO, | 52532 | 5252
7 |H OH H | CHy [T | CpHuN0, | 33934 15392
8 |CH, |OH H [CH, |CHy | CoHeN:O, | 367.37 |567.4
g |F OH TH | CH, | CHs | CHyuFNO, 57134 | 5714
o [F oW H [CH |[H [ CollafNO, 35731 | 557.2
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0000
;& VI
— 9 13
5 %N’QE(R:N\_/NM&S;N:?{M
R s NH
)N\ o]
i 3 i Re = AT T
No. R |R R [R® [R¥ [ 43 g\ra ;{IE gaﬁlg
1 H OH H  CH; |CH; | CisHuN,OS | 58032 | 5804
2 H | OCH, U | CH, | CH; | CaHlaNoOsS | 603.34 | 603.4 |
3 H | OCONCH:), |H |CH; |CH:  CoHoMNO5S | 66036 | 660.2
4 H |OCONHCH, |H |CH; |CH; | CyHaN-O& | 64634 | 6464
5 CH, | OH H | CH, |CH; | CooHlaeNeOs8 | 603.3¢ | 603.4
6 F | OCH, H | CH, | CH; | CHaFN-OsS | 607.31 iaov.z
oooooao
0000
= VI
RS
| o
N/\(\Nﬁ/NTR
o g\( R® R 0
R1\©\/i)\ NH
)N\ o)
No. | &P R’ ‘R“ R [® T MH]' [MHIT |
- ‘ FHE®E |EAE
1 11 [oH H |CH; |CH; CollgN:O, | 53834 [ 5383
72 |4 |od H [H |cm R | ColoN:O, | 52433 |3244
31 |H |[oH H | CH;|CH CoHuNsO: | 552.36 | 5524
"4 H |OCH, ool |ca I [ CoHugNsO; | 552.36 | 53523
s |o |om "H |0 |Cr TR | CoHloeFsN:0; | 578.30 | 578.2
6 |H |oH H |H |CT Coalla[5Ns0, | 57830 | 578.2
7 |H |om I O |CH: CoHaN;04 | 52433 | 524.4
8 |1 |OH CH, | C,H; | CH; CoHeN:O; | 56637 © 5664
5 |H |oH H |H  CHOMCH, CoHaN0; | 55434 [ 5544
0 [H | OCIhL H |H [CF S | CoHLyFaN:0, | 59231 | 5922
11 |H |OCONICH), |H |CH:|CH Coall;oNOs | 62339 | 6234 |
12 H |OC{OWHCH; |H | CH; | CH, CoHal0: | 595.36 | 53954
13 | CH; | OH H |CH: |CH, CyHyN:O: | 53236 | 5524
14 | CH, | OH H [H |[CH CalloNsO; | 53834 | 5384
15 [F |oHE H  CH; | CooHeFNsDy | 53633 | 536.2
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(55) JP 5042028 B2 2012.
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x® VIIT
LRQ
NN TR R
R = A
.
No. R' 'R R [R® [RE |R" * | st TM+HT | [MHH]
HEE | EE
1 |H |OH H|H H [CH R | CulLaN:0:8 | 56020 | 560.2
Z | H |0l HH (2 |CH R | CpllgNs0:8 | 57431 | 5743
3 |H |OH H|®w |H | CHCH), R | CooHaMNs0s5 | 588,32 | 388.2
4 |H |oH H |H |H | CHSO.CH | R| ColpN0-8, 63827 | 6382
5 oo H |H |H [0hosn~av R GIHNOS | 64237 6423
6 [H|OH H H |CH [CH, CoHN;O55 | 57431 | 5742
7|H | ol " H |[H |cH CoFLuN;058 | 360.20 | 360.2
8 |H | OCH; H|H |CH |CH; CoglysN;0:8 | 588.32 | 5684
9 |H [OC(ONCHy); |H |H | CH, |ClL CpHgNQS | 64535 | 6454 |
10 |H |CH H | (8)- | CH, | CH, S | CuHaN;0.8 | 59036 | 590.2
OH
oooooao
ogooao
= X
o)
N N—% NiR::
o K\( R R R
r1 ~ NH Rea/ afs
)N\ =p
Ne. R' |R? R [R®R® [RY |RY |* | HFH [MHIT]" | [MHHE]
FEE | EME
1 o |om H |HH |H |[H [R|CxHN:O, | 51631 | 5103
7 |H |oH H | | CH; | CH: ;S | CoHsMN:0. | 53834 | 5383
3 |H ok H |EF CH; | CH; S | CollFN:O, | 60235 602.4
4 |H |oH H |HH M | H |8 |CuHeN0. |51031 | 5104
5 [0 | OCH, H |HH |H | H |R|CuHN0, |52433 |5285 |
6 o lon CH, [HLH |H | H |R|CullyND, | 52433 5244
7 |H |OH CH, |11 | CH; | CH; | R CoHNeD, | 55236 | 5524
g2 |H |OCIOINCIT), | T |HH |H |H | RiCyHuNDs | 58135 | 5814
9 |H |OCIONCIL) |E |HH |CH |CH |S | GCuHaNiOs | 609.38 [669.4
10 [H |OC(ONACH; |H  ILH | CHs |CH, |R | CoHuNeO, | 59536 | 5954
11 | CH, | OH H HEH |H |H |S|CH N, |52433 [35244
12 | cH, [ ol 0 HH [H |H |R|CeHyNO, | 52433 |5244
13 |F |oH H |HH |H |0 |R|CuHFN0, 52830 | 5282
14 'F |oH o [HH H |H |8 [CullIN:0, | 52830 | 5282
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Ooo00oao
=X
—
0 p{{”/\ﬁ“cf )
, R
R % NH
)N\ 0
No [R' [R° R® X = [ F [M+H]  [M+HET
) - SEE  ER#E
1|0 o |H NHC(D)OCH, CoulHN;Os | 540.32 540.4
2 |H |od O N(CH:)C(OYOCH, CoollaNyOs | 55434 5542
3 |H |OH |(3)OH |NICINCOYOCH, |5 | ColHpN,Os | 570.33 570.4
4 | fom H OC(OIN(CIL), CoHaNeOs | 554.34 554.2
s [F [od {1 OC(OMN(CH:): ColTpFN:05 | 572.33 5722
6 'H |[OH |H NHS0,N{CH3): R | CpHuNgOs8 | 589.32 589.3
7 H |OH H N(CH.)S0,N(CHs), CoHLiN0:8 | 603.34 603.2
8 |H |oH |H NHSO:N(CH, ), CalLeN,0:8 | 589,32 5892 |
9 |n oBH |H NUCON(CH, ) CableMgOy | 553.35 553.4
T |n oH |H N(CH: )G N(CH; ) CollND, | 553.35 553.4
11 [H |OCH; |H N(CEL,)C(O}N(CHa)z CollgN0; | 58128 581.4
121H |0OH |{S)0H | N(CH;C{OXN(CH:), |S | Cs:HxN:Os | 58336 5814
13|cm [oB |H N{CH3)C(OIN(CHy); CuHaNsO; | 581.38 581.4
4 |F |OH |H N(CH;C(OIN(CH,), CullgFNO; | 585.36 585.4
5|4 |OH |H NI S | CpHaN;0; | 51035 510.3
6 |H |oH |H NH; R | CulloNsQ; | 510.35 510.3
17 |58 |oE |H 2D CollaNO, | 54433 544.4
18 |H [oH |H 1,13 CaoHlaN:0:8 | 586.31 5863
‘ AT TN B [
ogooooad
ooooao
E-Pl
NN TR
fe! g\( R R* IJ/\
R! o NH
)N\\ 0
No. [R'|E’ R R" | *| 43zt [M+H] | MHHT
sHEE EpE
1 o | on H [H S | CollalaOy | 49731 497 3
2 H [ OH H|CH, |8 | CuHeN©O; | 51133 5113
3 II  OC{ON(CH:;: |H |H S | CyHuN:Os | 56835 5684 |
4 H | OCOINCH):  H | CHs |8 | CaHaMsOs | 382,37 5824
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Ooo00oao
E
X
N/\(\NQ/\
o g\r RORY
]
R 2 NH
NTTEQ
No. [R'" |R* [R'[X ST [M+H]" | MHET
StEm |EIE
1[5 |or |H |NHSOCH CaoHaNs0sS | 574.31 574.3
2 H |OoH |H |NHSO.CH; CiolL:N:0:8 | 58832 | 588.3
3 H |0oH |H |NHSO.CH,SOQ.CH, CaoHLsNs0:S, | 65229 | 652.2
4 H |oH [BH |NICO)OCH: CooHaNsOs | 55434 | 554.4
5 F |OH |[B | NHSOMN(CH.) CioHyNOsS | 60334 | 603.3
3 H |0oH |H | NHCON(CH:, CoHaeNs04 | 56737 | 3674
7 H |[OH |[E | NHSON(CH): CyHuNgOs5 | 617.35 617.4
oooooad
Oooogoao
F X
0
,Rﬂ
NN N aa
o rR® R* -
! F<ﬁjgs
S NH
1’
No. | R iy R TR"R™ | R® |R" |43st [MHI]Y | MR
. EtE# | ENE
1 |H OH H |EF | GH; | CGH; | CouHeFuNsDy | 61637 | 6164
2 |H OH H |[HE |H H CooHaNsDw | 52433 | 52422
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4 (H |od |[H [+eustu CyuHaNO, | 55934 | 5593
5 |H {OH |H [CHA4FUS L CyuluyNLO; | 57336 | 5733
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