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Pd-Catalyzed Stereoselective Synthesis of Nitroalkyl 8-C-Glycosides
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Abstract C-Glycosides have attracted more and more attention in the field of medicine and biology due to their excellent
physiological activities and stability to hydrolysis/enzymolysis. However, the challenges of stereoselective control are still high
during the synthesis process. In this paper, a method for preparing f-C-glycosides with high stereoselectivity through the
reaction of 3,4-O-carbonate-D-galactal and nitroalkane with Pd(acac)z and 1,4-bis(diphenylphosphino)butane (DPPB) ligand at
room temperature has been reported. The structures of the target compounds have been determined by nuclear magnetic
resonance spectroscopy (NMR), high-resolution mass spectra (HRMS) and X-ray single crystal diffraction. The method has a
wide range of substrates, and has good compatibility for both electron-withdrawing and electron-donating nitroalkanes. Single
p-C-glycosides were obtained with high yields, which provide a reliable method for the rapid construction of C-glycoside
libraries.
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Scheme 1 Stereoselective synthesis of C-glycosides
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Table 1 Optimization of C-galactoside conditions

0.0 JOTBDPS Ho OTBDPS
ﬁ/ o . H Catalyst, Ligand e} NO;
O&/ Solvent, r.t. =
NO, H
1 2a 3a
Entry Catalyst Ligand Solvent Yield>/%

1 White catalyst Xantphos THF N.R.
2 PdClz Xantphos THF N.R.
3 Pdz(dba); Xantphos THF N.R.
4 Pd(PPh3)4 Xantphos THF N.R.
5 Pd(OAc). Xantphos THF 10

6 Pd(acac): Xantphos THF 73

7 Pd(acac): — THF N.R.
8 Pd(acac): P(Cy)s THF 57

9 Pd(acac): ‘BuXphos THF 66
10 Pd(acac): DPPF THF 74
11 Pd(acac): DPPB THF 86
12 Pd(acac): DPPB Toluene 76
13 Pd(acac): DPPB CH3CN 88
14 Pd(acac): DPPB CH2Cl2 95
15¢ Pd(acac): DPPB CH2Cl2 23¢
16 Fe(acac)s DPPB CH2Cl2 N.R.
17 Co(acac): DPPB CH2Cl2 N.R.
18 Ni(acac)2 DPPB CH2Cl2 N.R.
19 Cu(acac): DPPB CH2Cl2 N.R.

@ Unless otherwise specified, all reactions were carried out with 0.1 mmol of 1,0.2 mmol of 2a, 2.5 mol% Pd catalyst, 5 mol% P-ligand in 2 mL of solvent. ® Isolated
yield. € 10 mol% Pd catalyst, 20 mol% P-ligand. ¢ Determined by 'H NMR, N.D.=no detected, N.R.=no reaction.
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Table 2 Substrate scope of C-glycosides with different 3,4-O-carbonate-D-galactals and nitroalkyl compounds
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S RS ERL L, JRIEE A ENTECA M O T,
Viv=6 . HALIFE|IKHEE 3a~3m".
(2R,3R,6R)-2-(((F T Fe IR FLrE I ) 5 3k ) H 5L )-6-
((S)-1-5 3 P 3£ )-3,6-2H- — S ML IR -3- 1% (3a): T (iR
Y, PEE 47%. [alb —45.602 (¢ 1.0, CHCL;). 'H NMR
(400 MHz, Chloroform-d) J: 7.65~7.59 (m, 4H), 7.39~
7.30 (m, 6H), 6.14 (ddd, J=10.2, 5.7, 2.2 Hz, 1H), 5.79
(dd, J=10.2, 1.4 Hz, 1H), 4.41~4.36 (m, 1H), 4.36~4.29
(m, 1H), 3.95 (t, J=7.3 Hz, 1H), 3.86~3.75 (m, 2H),
3.63~3.58 (m, 1H), 2.09~1.97 (m, 1H), 1.84 (ddd, J=
14.8, 7.5, 3.5 Hz, 1H), 1.76 (d, J=8.9 Hz, 1H), 0.99 (s,
9H), 0.92 (t, J=7.4 Hz, 3H); 3C NMR (100 MHz, Chlo-
roform-d) 6: 135.8, 135.7, 133.5, 133.3, 130.0, 129.9,
128.3,127.9, 127.9,91.9, 75.3, 63.6, 62.4, 27.0, 22.6, 19.4,
10.6. HRMS caled for CisH33NOsSiNa [M + Na] *
478.2020, found 478.2019.
(2R,3R,6R)-2-(((F T Fe IR FL Rk FL ) S 3k ) H 5L )-6-
((R)-1-TH 5 3)-3,6-2H- — A ML I -3-FE (3a"): T (iR
Y, P2 48%. [alb —63.403 (¢ 1.0, CHCIL;). 'H NMR
(400 MHz, Chloroform-d) ¢: 7.67 (td, J/=38.0, 1.7 Hz, 4H),
7.48~7.34 (m, 6H), 6.24 (ddd, J=10.2, 5.7, 2.2 Hz, 1H),
5.88 (dd, J=10.2, 1.5 Hz, 1H), 4.51 (dd, J=7.0, 2.0 Hz,
1H), 4.47~4.41 (m, 1H), 4.08~4.02 (m, 1H), 3.92~3.82
(m, 2H), 3.66 (dt, J=6.2, 3.1 Hz, 1H), 2.10~1.99 (m,
2H), 1.94~1.82 (m, 1H), 1.05 (s, 9H), 0.99 (t, J=7.4 Hz,
3H); 3C NMR (100 MHz, Chloroform-d) J: 135.7, 135.7,
133.3, 133.2, 130.7, 130.0, 127.9, 127.7, 89.8, 79.2, 77.6,
63.6, 62.6, 26.9, 22.8, 21.4, 19.3. HRMS calcd for CysHzs-
NOsSiNa [M+Na]" 478.2020, found 478.2019.
(2R,3R,6R)-2-(((HL T e — R FErE 3L ) S 3k ) F1 JE ) -6-
((S)-1-Hi e 2- 4 Fk)-3,6-2H- A M IR -3 (3b): To (i
RY, 77 44%. [a]h —28.801 (¢ 1.0, CHCL). '"H NMR
(400 MHz, Chloroform-d) J: 7.75~7.65 (m, 4H), 7.47~
7.38 (m, 6H), 7.32~7.26 (m, 3H), 7.19~7.11 (m, 2H),
6.24 (ddd, J=10.2, 5.7, 2.2 Hz, 1H), 5.90 (dd, /=10.2, 1.4
Hz, 1H), 4.76~4.69 (m, 1H), 4.58~4.53 (m, 1H), 4.10~
4.03 (m, 1H), 3.98~3.87 (m, 2H), 3.70 (td, J=5.8, 1.9 Hz,
1H), 3.38 (dd, J=14.9, 9.9 Hz, 1H), 3.20 (dd, J=14.9, 9.9
Hz, 1H), 2.01 (d, J=8.0 Hz, 1H), 1.07 (s, 9H); '*C NMR
(100 MHz, Chloroform-d) &: 135.8, 135.7, 135.5, 133.3,
133.1, 130.2, 130.0, 130.0, 129.0, 129.0, 128.1, 128.0,
127.9, 127.5,91.2, 78.2, 75.1, 63.7, 62.4, 34.8, 26.9, 19.3.
HRMS caled for CsH3sNOsSiNa [M+Na]® 540.2177,
found 540.2176.
(2R,3R,6R)-2-(((F T Fe IR FLrE I ) 5 3k ) H 5L )-6-
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((R)-1-HHE-2-455)-3,6-2H- A ML N-3-BE(3b"): TLthih
KA, 77 44%. [aly —11.867 (¢ 1.0, CHCls). 'H NMR
(400 MHz, Chloroform-d) J: 7.74~7.68 (m, 4H), 7.46~
737 (m, 6H), 7.32~7.26 (m, 3H), 7.22~7.15 (m, 2H),
6.25 (ddd, J=10.1, 5.7, 2.2 Hz, 1H), 5.93 (dd, J=10.2, 1.3
Hz, 1H), 4.79~4.72 (m, 1H), 4.51~4.45 (m, 1H), 4.05~
3.97 (m, 1H), 3.92 (d, J=5.9 Hz, 2H), 3.70 (td, J=5.8, 1.6
Hz, 1H), 3.35~3.25 (m, 2H), 1.89 (brs, 1H), 1.07 (s, 9H);
3C NMR (100 MHz, Chloroform-d) J: 135.8, 135.7,
1352, 133.4, 133.3, 130.8, 130.0, 129.9, 129.2, 129.0,
128.1, 127.9, 127.9, 127.6, 91.3, 74.3, 63.7, 62.5, 35.1,
26.9, 27.0, 19.4. HRMS calcd for C3oH3sNOsSiNa [M—+
Na]" 540.2177, found 540.2179.
(2R,3R,6R)-2-(((FL T Ht — F Fehk: 36 ) S I ) H 3E)-6-
((S)-1-H 3 -2-(4- F JE R 3 ))-3,6-2 H- — &ML 1 -3-F% (3c):
TR, 7% 43%. [a]d —38.369 (c 1.0, CHCI;).
'H NMR (400 MHz, Chloroform-d) d: 7.75~7.65 (m, 4H),
7.45~7.37 (m, 6H), 7.09 (d, J=7.9 Hz, 2H), 7.03 (d, J=
8.0 Hz, 2H), 6.23 (ddd, J=10.2, 5.6, 2.2 Hz, 1H), 5.90 (dd,
J=10.3, 1.1 Hz, 1H), 4.75~4.68 (m, 1H), 4.56~4.48 (m,
1H), 4.08~4.01 (m, 1H), 3.97~3.86 (m, 2H), 3.69 (td,
J=5.8, 1.8 Hz, 1H), 3.33 (dd, /=14.8, 9.8 Hz, 1H), 3.16
(dd, J=14.8, 4.1 Hz, 1H), 2.31 (s, 3H), 2.00 (d, J/=8.6 Hz,
1H), 1.06 (s, 9H); '*C NMR (100 MHz, Chloroform-d) ¢:
137.2, 135.8, 135.7, 133.4, 133.1, 132.4, 130.1, 130.0,
129.9, 129.7, 128.9, 128.1, 127.9, 127.9, 91.4, 78.2, 75.1,
63.7, 62.4, 34.5,26.9, 21.2, 19.3. HRMS calcd for C3,Hs7-
NOsSiNa [M+Na]" 554.2333, found 554.2331.
(2R,3R,6R)-2-(((FUT 3k — R ik k) S 3k ) F 3 )-6-
((R)-1-FHFE-2-(4- F FE 2K 3E))-3,6-2H- AL IR -3- % (3c"):
TERY), P2F 43%. [a]p —21.801 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) : 7.74~7.68 (m, 4H),
7.47~7.37 (m, 6H), 7.13~7.04 (m, 4H), 6.24 (ddd, J=
10.2, 5.7, 2.2 Hz, 1H), 5.93 (dd, J=10.2, 1.3 Hz, 1H),
4.77~4.68 (m, 1H), 4.50~4.45 (m, 1H), 4.03~3.97 (m,
1H), 3.92 (d, J=5.7 Hz, 2H), 3.69 (td, J=5.8, 1.6 Hz,
1H), 3.30~3.19 (m, 2H), 2.31 (s, 3H), 1.94 (d, J/=9.4 Hz,
1H), 1.07 (s, 9H); '*C NMR (100 MHz, Chloroform-d) ¢:
137.3, 135.8, 135.7, 133.4, 133.2, 132.0, 130.8, 130.0,
129.9, 129.7, 129.0, 128.1, 127.9, 127.9, 91.5, 78.3, 74.3,
63.7, 62.5, 34.8, 269, 212, 193. HRMS calcd for
C3H3NOsSiNa [M+Na]" 554.2333, found 554.2336.
(2R,3R,6R)-2-(((FU T 3k — R F 5k S 3k ) F 3 )-6-
((S)-1-fiFf 5= -2-(4- 57 VA B 2R Ak ))-3,6-2 H- — S Wk VR -3- 1
(3d): LR, 77K 42%. [a]p —46.102 (¢ 1.0,
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CHCI); '"H NMR (400 MHz, Chloroform-d) é: 7.74~7.67
(m, 4H), 7.44~7.37 (m, 6H), 7.14 (d, J=8.1 Hz, 2H),
7.07 (d, J=8.1 Hz, 2H), 6.23 (ddd, J=10.2, 5.6, 2.2 Hz,
1H), 5.91 (dd, J=10.2, 1.2 Hz, 1H), 4.77~4.69 (m, 1H),
4.56~4.51 (m, 1H), 4.05 (dt, J=5.8, 2.0 Hz, 1H), 3.97~
3.86 (m, 2H), 3.69 (td, J=5.8, 1.7 Hz, 1H), 3.35 (dd, J=
14.9, 9.8 Hz, 1H), 3.16 (dd, J=14.9, 42 Hz, 1H), 2.86
(hept, J=6.9 Hz, 1H), 1.26 (brs, 1H), 1.22 (d, J=6.9 Hz,
6H), 1.06 (s, 9H); '*C NMR (100 MHz, Chloroform-d) &:
1482, 135.8, 135.7, 133.5, 133.2, 132.8, 130.2, 130.0,
130.0, 129.0, 128.1, 127.9, 127.9, 127.0, 91.3, 78.3, 75.2,
63.7, 62.5, 34.5, 33.9, 27.0, 24.1, 19.4. HRMS calcd for
C33H4NOsSiNa [M+Na]" 559.2754, found 559.2759.
(2R,3R,6R)-2-(((HL T Fe — R FErE 3L ) S8 3k ) F1 JE ) -6-
((R)-1-1iF§ J= -2-(4- 5 T 5 O 568))-3,6-2.H- — L R -3- T
@Bd": LR, 7E 41%. [ald —29.339 (¢ 1.0,
CHCIL). '"H NMR (400 MHz, Chloroform-d) J: 7.76~7.68
(m, 4H), 7.47~7.37 (m, 6H), 7.15~7.08 (m, 4H), 6.25
(ddd, J=10.2, 5.7, 2.2 Hz, 1H), 5.93 (dd, /=10.2, 1.5 Hz,
1H), 4.78~4.71 (m, 1H), 4.50~4.46 (m, 1H), 4.00 (dt,
J=5.8, 1.8 Hz, 1H), 3.92 (d, J=5.9 Hz, 2H), 3.70 (td, J=
5.8, 1.7 Hz, 1H), 3.32~3.22 (m, 2H), 2.86 (hept, J=6.9
Hz, 1H), 1.26 (brs, 1H), 1.22 (d, J=6.9 Hz, 6H), 1.08 (s,
9H); 3C NMR (100 MHz, Chloroform-d) J: 148.2, 135.8,
135.7, 133.4, 133.3, 132.4, 130.8, 130.0, 129.9, 129.1,
128.2,127.9, 127.1,91.4, 78.4, 74.3, 63.7, 62.5, 34.8, 33.9,
27.0, 24.1, 24.1, 19.4. HRMS calcd for Cs3HyNOsSiNa
[M+Na]" 559.2754, found 559.2758.
(2R,3R,6R)-2-(((F T Fe IR FLrE I ) 5 3k ) H 5L )-6-
((S)-1-TilFE-2-(4-F A HE))-3,6-2H- A M IE-3-F% (3e): L
LR, 7% 44%. [alh —14.268 (¢ 1.0, CHCL). 'H
NMR (400 MHz, Chloroform-d) ¢: 7.74~7.67 (m, 4H),
7.45~7.39 (m, 6H), 7.14~7.08 (m, 2H), 7.01~6.92 (m,
2H), 6.24 (ddd, J=10.2, 5.6, 2.2 Hz, 1H), 5.87 (dd, J=
10.2, 1.1 Hz, 1H), 4.67 (ddd, J=9.7, 5.6, 3.8 Hz, 1H),
4.60~4.49 (m, 1H), 4.15~4.01 (m, 1H), 3.99~3.89 (m,
2H), 3.70 (td, J=5.8, 1.8 Hz, 1H), 3.35 (dd, J=15.0, 10.0
Hz, 1H), 3.17 (dd, J=15.0, 3.6 Hz, 1H), 2.09 (d, J=8.1
Hz, 1H), 1.07 (d, J=3.5 Hz, 9H); '3C NMR (100 MHz,
Chloroform-d) d: 162.3 (d, Jer=250 Hz), 135.8, 135.7,
133.3, 133.0, 130.7, 130.6, 130.3, 130.0, 130.0, 128.0,
128.0, 127.9, 116.0, 115.8, 91.3, 75.0, 73.5, 63.7, 62.5,
34.0, 26.9, 19.3. HRMS calcd for C30H3,FNOsSiNa [M+
Na]" 558.6766, found 558.6762.
(2R,3R,6R)-2-(((F T Fe IR FLrE I ) 5 3k ) H 5L )-6-
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((R)-1-Hi§ 3 -2-(4- A 5L ))-3,6-2H- — S ML TR -3- T (3e):
THIRY), 7% 44%. [a]y —38.302 (¢ 1.0, CHCL).
'H NMR (400 MHz, Chloroform-d) d: 7.73~7.69 (m, 4H),
7.45~7.39 (m, 6H), 7.18~7.12 (m, 2H), 6.99~6.93 (m,
2H), 6.26 (ddd, J=10.2, 5.7, 2.2 Hz, 1H), 5.93 (dd, J=
10.2, 1.4 Hz, 1H), 4.75~4.69 (m, 1H), 4.49~4.45 (m,
1H), 4.05~3.99 (m, 1H), 3.93 (d, J=5.9 Hz, 2H), 3.70
(td, J=5.8, 1.6 Hz, 1H), 3.27 (dd, J=7.6, 3.6 Hz, 2H),
1.95 (d, J=9.2 Hz, 1H), 1.08 (s, 9H); 3C NMR (100 MHz,
Chloroform-d) d: 162.3 (d, Jor=240 Hz), 135.7, 135.7,
133.4, 133.2, 130.9, 130.8, 130.7, 130.0, 130.0, 127.9,
1279, 116.1, 115.8,91.3, 78.3, 74.2, 63.7, 62.4, 34.3, 26.9,
19.3. HRMS caled for C3H3FNOsSiNa [M + Na]
558.6766, found 558.6766.
(2R,3R,6R)-2-(((FU T 3k — R F k) S 3k ) F 3 )-6-
((S)-1-hHFE-2-(4- 1R K HL))-3,6-2H- S ML IR -3-12(36): ¢
HPIRYD, 7% 40%. [alh —36.536 (¢ 1.0, CHCL). 'H
NMR (400 MHz, Chloroform-d) o: 7.73~7.66 (m, 4H),
7.47~7.37 (m, 8H), 7.02 (d, J=8.3 Hz, 2H), 6.24 (ddd,
J=10.2, 5.6, 2.1 Hz, 1H), 5.85 (dd, J=10.2, 1.0 Hz, 1H),
4.69~4.62 (m, 1H), 4.59~4.53 (m, 1H), 4.11~4.05 (m,
1H), 3.99~3.87 (m, 2H), 3.69 (td, J=5.8, 1.8 Hz, 1H),
3.34 (dd, J=15.0, 10.0 Hz, 1H), 3.15 (dd, J=15.0, 3.6 Hz,
1H), 2.07 (d, J=7.6 Hz, 1H), 1.07 (s, 9H); 3C NMR (100
MHz, Chloroform-d) o: 135.6, 135.6, 134.5, 133.2, 132.9,
132.0, 130.7, 130.3, 129.9, 129.9, 127.9, 127.8, 121.5,
90.8, 74.9, 63.6, 62.4, 34.0, 26.8, 19.2. HRMS calcd for
C30H34BrNOsSiNa [M+Na] ™ 618.1282, found 618.1293.
(2R,3R,6R)-2-(((FU T 3k — R F ek k) S 3k ) FH 3 )-6-
((R)-1-TiH F -2-(4- YR 2K F£))-3,6-2H- — S WM TR -3- 2 (317):
TEWIRY), 72F 41%. [a]p —17.068 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) §: 7.74~7.67 (m, 4H),
7.47~7.37 (m, 8H), 7.09~7.03 (m, 2H), 6.26 (ddd, J=
9.8, 5.8, 1.8 Hz, 1H), 5.92 (dd, J=10.2, 1.4 Hz, 1H),
4.76~4.68 (m, 1H), 4.48~4.44 (m, 1H), 4.05~3.98 (m,
1H), 3.93 (d, J=5.9 Hz, 2H), 3.69 (td, J=5.8, 1.9 Hz,
1H), 3.30~3.18 (m, 2H), 1.89 (d, J=9.2 Hz, 1H), 1.07 (s,
9H); 3C NMR (100 MHz, Chloroform-d) &: 135.6, 135.6,
134.0, 133.2, 133.1, 132.1, 130.9, 130.8, 129.9, 129.9,
127.8, 127.8, 127.7, 121.6, 90.9, 74.0, 63.6, 62.3, 34.3,
26.8, 19.2. HRMS calcd for C30H3,BrNOsSiNa [M+Na]"
618.1282, found 618.1285.
(2R,3R,6R)-2-(((FU T 3k — R F Ik ) S 3k ) FH 3 )-6-
((S)-1-fiFf 5= -2-(4- H 40 B 2R 2k ))-3,6-2 H- — S ik VR -3- 1
(Bg): LEWHARY, 77% 42%. [a]p —24.701 (¢ 1.0,
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CHCIL). '"H NMR (400 MHz, Chloroform-d) &: 7.74~7.67
(m, 4H), 7.46~7.38 (m, 6H), 7.09~7.04 (m, 2H), 6.84~
6.80 (m, 2H), 6.23 (ddd, J=10.2, 5.6, 2.2 Hz, 1H), 5.89
(dd, J=10.2, 1.2 Hz, 1H), 4.71~4.65 (m, 1H), 4.54~4.50
(m, 1H), 4.09~4.02 (m, 1H), 3.97~3.86 (m, 2H), 3.78 (s,
3H), 3.70 (td, J=5.9, 1.8 Hz, 1H), 3.31 (dd, J=14.8, 9.8
Hz, 1H), 3.15 (dd, J=14.8, 4.0 Hz, 1H), 1.96 (brs, 1H),
1.07 (s, 9H); '*C NMR (100 MHz, Chloroform-d) J: 158.8,
135.6, 135.6, 133.2, 132.9, 129.9, 129.8, 129.8, 128.0,
127.8, 127.7, 1272, 114.2, 91.3, 74.8, 63.5, 62.3, 55.2,
34.0, 29.7, 26.8, 19.2. HRMS caled for C3HisNOgSiNa
[M+Na]™ 570.2282, found 570.2279.
(2R,3R,6R)-2-(((F T He IR FLrEIL ) 5 3k ) H 5L )-6-
((R)-1-1if§ 2= -2-(4- F 48 B O 52 ))-3,6-2.H- — S WL R -3- 1
(3g"): LEHARY, 77K 43%. [ald —28.802 (¢ 1.0,
CHCl;). '"H NMR (400 MHz, Chloroform-d) J: 7.77~7.66
(m, 4H), 7.47~7.36 (m, 6H), 7.15~7.05 (m, 2H), 6.85~
6.76 (m, 2H), 6.25 (ddd, J=10.1, 5.7, 2.2 Hz, 1H), 5.93
(dd, J=10.2, 1.3 Hz, 1H), 4.74~4.67 (m, 1H), 4.50~4.43
(m, 1H), 4.04~3.97 (m, 1H), 3.92 (d, J=5.9 Hz, 2H),
3.77 (s, 3H), 3.69 (td, J=5.8, 1.5 Hz, 1H), 3.24 (d, J=7.6
Hz, 2H), 1.90 (d, J=9.8 Hz, 1H), 1.07 (s, 9H); *C NMR
(100 MHz, Chloroform-d) &: 158.9, 135.6, 135.6, 133.2,
133.1, 130.6, 130.1, 129.8, 129.8, 128.0, 127.8, 127.8,
126.9, 91.5, 74.1, 63.6, 62.3, 55.2, 34.2, 29.7, 26.8, 19.2.
HRMS caled for C3H3NOgSiNa [M+Na]™ 570.2282,
found 570.2283.
(2R,3R,6R)-2-(((FL T Fe — KRR 3L ) S8 3k ) F1 JE ) -6-
((S)-1-Fi 2 -2-(2- W A 5 0K 36))-3,6-2 H- — & Mk R -3- T
(3h): LR, 72F 38%. [aly —30.534 (¢ 1.0,
CHCIL). '"H NMR (400 MHz, Chloroform-d) J: 7.78~7.71
(m, 4H), 7.49~7.42 (m, 6H), 7.27 (dd, J=7.7, 1.3 Hz,
1H), 7.18 (dd, J=7.4, 1.5 Hz, 1H), 6.95~6.85 (m, 2H),
6.26 (ddd, J=10.2, 5.7, 2.3 Hz, 1H), 5.98 (dd, J=10.2, 1.1
Hz, 1H), 5.04~4.96 (m, 1H), 4.69~4.63 (m, 1H), 4.11~
4.05 (m, 1H), 3.99 (dd, J=10.7, 6.2 Hz, 1H), 3.94~3.90
(m, 1H), 3.86 (s, 3H), 3.72 (td, J=5.8, 1.7 Hz, 1H), 3.33
(d, J=7.1 Hz, 2H), 2.02 (d, J=9.0 Hz, 1H), 1.10 (s, 9H);
3C NMR (100 MHz, Chloroform-d) J: 157.6, 135.8,
133.4, 133.4, 131.5, 129.9, 129.0, 128.3, 127.9, 127.9,
124.0, 120.9, 110.6, 89.2, 75.9, 63.6, 62.4, 55.4,29.9, 27.0,
19.4. HRMS caled for C3H3NOgSiNa [M + Na] *
570.2282, found 570.2280.
(2R,3R,6R)-2-(((HL T Fe — R FErE 3L ) S 3k ) F1 5k )-6-
((R)-1-1iF§ = -2-(2- H1 4 ik O 558 ))-3,6-2.H- — WL R -3- T

Chin. J. Org. Chem. 2023, 43,3216~3225

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

(3h"): LR, F2F 39%. [alp —19.066 (¢ 1.0,
CHCl;). '"H NMR (400 MHz, Chloroform-d) J: 7.74~7.68
(m, 4H), 7.45~7.37 (m, 6H), 7.23 (dd, J=7.6, 1.8 Hz,
1H), 7.10 (dd, J=7.3, 1.7 Hz, 1H), 6.87~6.80 (m, 2H),
6.23 (ddd, J=10.2, 5.7, 2.3 Hz, 1H), 5.97 (dd, J=10.2, 1.5
Hz, 1H), 4.93~4.86 (m, 1H), 4.48~4.43 (m, 1H), 4.02~
3.96 (m, 1H), 3.94~3.86 (m, 2H), 3.82 (s, 3H), 3.68 (td,
J=5.9, 1.8 Hz, 1H), 3.37~3.22 (m, 2H), 1.87 (d, J=9.7
Hz, 1H), 1.07 (s, 9H); 3C NMR (100 MHz, Chloroform-d)
5: 157.5, 135.8, 135.7, 133.4, 133.3, 131.4, 130.5, 129.9,
129.9, 129.1, 128.5, 127.9, 123.3, 120.9, 110.4, 89.3, 78.4,
74.8, 63.6, 62.5, 55.4, 31.0, 26.9, 19.3. HRMS calcd for
C31H37NOgSiNa [M+Na]" 570.2282, found 570.2283.
(2R,3R,6R)-2-(((FL T HE = H Fehk: 36 ) S I ) H 3L ) -6-
((S)-1-AiF3E-2-(2-F #3k))-3,6-2 H- AL -3-BE(3i): &
IR Y, 7% 38%. [alb —57.463 (c 1.0, CHCl). 'H
NMR (400 MHz, Chloroform-d) 6: 7.75~7.67 (m, 4H),
7.51~7.32 (m, 8H), 7.24~7.14 (m, 2H), 6.28 (ddd, J=
10.2, 5.6, 2.3 Hz, 1H), 5.97 (dd, J=10.2, 1.5 Hz, 1H), 4.93
(dt, J=10.1, 3.8 Hz, 1H), 4.77~4.70 (m, 1H), 4.10 (dt,
J=5.8, 2.0 Hz, 1H), 4.01~3.86 (m, 2H), 3.69 (td, J=5.8,
1.9 Hz, 1H), 3.46 (dd, J=15.0, 10.1 Hz, 1H), 3.37 (dd, J=
15.0, 3.6 Hz, 1H), 1.27~1.24 (m, 1H), 1.06 (s, 9H); '*C
NMR (100 MHz, Chloroform-d) 6: 135.8, 135.7, 135.6,
134.1, 133.6, 133.2, 133.1, 132.3, 130.4, 130.0, 129.9,
129.1, 128.0, 128.0, 127.9, 127.3, 88.9, 76.1, 63.6, 62.5,
31.9, 29.8, 26.9, 26.9, 19.3. HRMS calcd for C3oH;34CIN-
0sSiNa [M+Na]" 574.1787, found 574.1785.
(2R,3R,6R)-2-(((FU T 3k — R k) S 3k ) F 3 )-6-
((R)-1-TH3-2-(2-E 5 HL))-3,6-2H- — &ML IR -3- (3i"):
TR, 72F 38%. [a]p —49.762 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) : 7.75~7.68 (m, 4H),
7.45~7.37 (m, 7H), 7.25~7.19 (m, 2H), 7.18~7.11 (m,
1H), 6.26 (ddd, J=10.0, 5.6, 2.1 Hz, 1H), 6.02~5.94 (m,
1H), 4.90 (dt, J=8.9, 5.6 Hz, 1H), 4.48 (d, J=3.6 Hz,
1H), 4.00 (d, J=5.6 Hz, 1H), 3.96~3.88 (m, 2H), 3.71
(dt, J=6.0, 2.9 Hz, 1H), 3.52~3.35 (m, 2H), 1.27~1.24
(m, 1H), 1.07 (s, 9H); '*C NMR (100 MHz, Chloroform-d)
0: 135.7, 135.7, 134.2, 133.4, 133.3, 132.9, 131.9, 130.8,
129.9, 129.9, 129.4, 128.1, 127.9, 127.9, 127.5, 89.1, 78.5,
74.5, 63.6, 62.4, 26.9, 19.3. HRMS calcd for C3oH;34CIN-
0sSiNa [M+Na]" 574.1787, found 574.1780.
(2R,3R,6R)-2-(((FU T 3k — R F 5k S 3k ) F 3 )-6-
((S)-1-hHFE-2-(3- A K HL))-3,6-2H- A ML IR -3-12(3§): &
HPIRYD, 7% 40%. [alh —56.201 (¢ 1.0, CHCL). 'H
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NMR (400 MHz, Chloroform-d) o: 7.73~7.67 (m, 4H),
7.46~7.38 (m, 6H), 7.24~7.19 (m, 2H), 7.16~7.13 (m,
1H), 7.06~7.01 (m, 1H), 6.25 (ddd, J=10.2, 5.6, 2.2 Hz,
1H), 5.86 (dd, J=10.2, 1.2 Hz, 1H), 4.70~4.65 (m, 1H),
4.60~4.56 (m, 1H), 4.12~4.05 (m, 1H), 3.99~3.88 (m,
2H), 3.70 (td, J=5.8, 1.9 Hz, 1H), 3.36 (dd, J=15.0, 10.1
Hz, 1H), 3.17 (dd, J=15.0, 3.6 Hz, 1H), 2.13 (d, J=8.0
Hz, 1H), 1.07 (s, 9H); 3C NMR (100 MHz, Chloroform-d)
J9: 137.7, 135.8, 135.7, 134.7, 133.3, 133.0, 130.5, 130.2,
130.0, 130.0, 129.2, 128.0, 127.9, 127.9, 127.8, 127.3,
90.9, 78.0, 75.2, 63.7, 62.4, 34.2, 26.9, 19.3. HRMS calcd
for C3H34CINOsSiNa [M + Na] ©  574.1787, found
574.1782.
(2R,3R,6R)-2-(((FL T Fe — R FErE 3L ) S 3k ) F1 JE ) -6-
((R)-1-Hit§ J -2-(3- Gl A< 8 ))-3,6-2.H- — S M TR -3- 15 (3j):
TR, 7F 40%. [a]b —48.668 (¢ 1.0, CHCL);
"H NMR (400 MHz, Chloroform-d) J: 7.74~7.69 (m, 4H),
7.46~7.38 (m, 6H), 7.25~7.16 (m, 3H), 7.07 (dt, J=7.2,
1.7 Hz, 1H), 6.27 (ddd, J=10.2, 5.7, 2.2 Hz, 1H), 5.93 (dd,
J=10.2, 1.3 Hz, 1H), 4.79~4.71 (m, 1H), 4.49 (dd, J=
5.0, 2.1 Hz, 1H), 4.06~4.00 (m, 1H), 3.93 (dd, J=6.0, 1.5
Hz, 2H), 3.71 (td, J=5.9, 1.7 Hz, 1H), 3.35~3.18 (m,
2H), 1.94 (d, J=9.2 Hz, 1H), 1.08 (s, 9H); *C NMR (100
MHz, Chloroform-d) d: 137.3, 135.7, 135.7, 134.8, 133.4,
133.2, 131.0, 130.3, 130.0, 130.0, 129.2, 127.9, 127.9,
127.9, 127.8, 127.4,90.9, 74.3, 63.7, 62.4, 34.6, 27.0, 19.3.
HRMS caled for CioH34CINOsSiNa [M+Na]* 574.1787,
found 574.1785.
(2R,3R,6R)-2-(((F T Fe IR FLrEIL ) 5 3k ) H 5L )-6-
((S)-1-hf3-2-(4-F 75 Fk))-3,6-2H- S ML IE-3-(3k): &
CHLIRYD, 7% 42%. [alh —40.869 (¢ 1.0, CHCL). 'H
NMR (400 MHz, Chloroform-d) ¢: 7.74~7.66 (m, 4H),
7.48~7.38 (m, 6H), 7.24 (d, J=2.0 Hz, 2H), 7.11~7.05
(m, 2H), 6.24 (ddd, J=10.2, 5.6, 2.2 Hz, 1H), 5.85 (dd,
J=10.2, 1.2 Hz, 1H), 4.70~4.62 (m, 1H), 4.59~4.52 (m,
1H), 4.12~4.04 (m, 1H), 3.99~3.87 (m, 2H), 3.69 (td,
J=5.8, 1.9 Hz, 1H), 3.35 (dd, J=15.0, 10.0 Hz, 1H), 3.17
(dd, J=15.0, 3.6 Hz, 1H), 2.06 (d, J=5.6 Hz, 1H), 1.07 (s,
9H); *C NMR (100 MHz, Chloroform-d) J: 135.8, 135.7,
134.1, 133.5, 133.3, 133.0, 130.4, 130.4, 130.1, 130.0,
129.1, 128.0, 128.0, 127.9, 91.0, 75.0, 63.7, 62.5, 34.1,
26.9, 19.4. HRMS calcd for C30H34CINOsSiNa [M+Na]*
574.1787, found 574.1784.
(2R,3R,6R)-2-(((HL T Fe — R FErE 3L ) S 3k ) F1 5k )-6-
((R)-1-Hi§ 3 -2-(4- L FK 52))-3,6-2.H- — Z ML i -3- 18 (3K'):
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TERY), 7P2F 43%. [a]p —52.469 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) §: 7.74~7.68 (m, 4H),
7.47~7.38 (m, 6H), 7.26~7.22 (m, 2H), 7.14~7.08 (m,
2H), 6.26 (ddd, J=10.1, 5.7, 2.2 Hz, 1H), 5.92 (dd, J=
10.2, 1.1 Hz, 1H), 4.76~4.69 (m, 1H), 4.49~4.43 (m,
1H), 4.06~3.98 (m, 1H), 3.93 (d, J=5.9 Hz, 2H), 3.69
(td, J=5.8, 1.4 Hz, 1H), 3.32~3.20 (m, 2H), 1.91 (brs,
1H), 1.08 (s, 9H); '*C NMR (100 MHz, Chloroform-d) ¢:
135.6, 135.5, 133.5, 133.5, 133.2, 133.0, 130.8, 130.4,
129.8, 129.8, 129.1, 127.8, 127.8, 127.7, 90.9, 74.0, 63.6,
62.3, 26.8, 19.2. HRMS calcd for C3H34CINOsSiNa [M+
Na]' 574.1787, found 574.1783.
(2R,3R,6R)-2-(((FUT 3k — R F 5k S 3k ) FF 3 )-6-
((S)-1-FiFf F5-2-(3,4- — AR L R Ak ))-3,6-2. H- — & ML g - 3-
FEQGD: TEMARY, 77F 43%. [a]d —14.268 (¢ 1.0,
CHCl3). '"H NMR (400 MHz, Chloroform-d) J: 7.75~7.64
(m, 4H), 7.48~7.36 (m, 6H), 6.77 (d, J=8.2 Hz, 1H),
6.71~6.63 (m, 2H), 6.24 (ddd, J=10.2, 5.6, 2.1 Hz, 1H),
5.89 (dd, J=10.3, 1.1 Hz, 1H), 4.71 (ddd, J=9.8, 5.6, 4.1
Hz, 1H), 4.59~4.49 (m, 1H), 4.12~4.03 (m, 1H), 3.99~
3.87 (m, 2H), 3.85 (s, 3H), 3.83 (s, 3H), 3.70 (td, J=5.9,
1.8 Hz, 1H), 3.31 (dd, J=14.9, 9.9 Hz, 1H), 3.16 (dd, J=
14.9, 4.0 Hz, 1H), 2.01 (d, J=8.4 Hz, 1H), 1.07 (s, 9H);
3C NMR (100 MHz, Chloroform-d) &: 149.2, 148.5,
135.7, 135.7, 133.3, 133.2, 130.8, 130.0, 129.9, 128.0,
127.9, 127.9, 127.4, 121.3, 112.0, 111.5, 91.6, 74.4, 63.6,
62.4, 56.0, 34.9, 26.9, 19.3. HRMS calcd for C3;H3oNO--
SiNa [M+Na]" 600.2388, found 600.2384.
(2R,3R,6R)-2-(((FU T 3k — R F kL) S 3k ) F 3 )-6-
((R)-1-TiH %5-2-(3,4- — A JE DR 5L))-3,6-2 H- — S it FRg -3-
B3I AEREA, 7% 43%. mp. 153.9~154.6 C;
[a]d —21.868 (c 1.0, CHCIs). '"H NMR (400 MHz, Chlo-
roform-d) 6: 7.74~7.68 (m, 4H), 7.45~7.37 (m, 6H),
6.77~6.70 (m, 2H), 6.65 (d, J=1.4 Hz, 1H), 6.26 (ddd,
J=10.1, 5.7, 2.2 Hz, 1H), 5.94 (dd, J=10.2, 1.2 Hz, 1H),
4.77~4.71 (m, 1H), 4.51~4.47 (m, 1H), 4.07~4.01 (m,
1H), 3.99~3.86 (m, 2H), 3.84 (s, 3H), 3.81 (s, 3H), 3.70
(td, J=6.0, 1.5 Hz, 1H), 3.29~3.17 (m, 2H), 1.98 (d, J=
9.2 Hz, 1H), 1.07 (s, 9H); '3C NMR (100 MHz, Chloro-
form-d) : 135.8, 135.7, 130.8, 129.9, 128.0, 127.9, 127.9,
121.3, 111.6, 91.6, 74.4, 63.6, 62.4, 56.0, 34.9, 29.9, 26.9,
19.4. HRMS caled for C3H3NO;SiNa [M + Na] *
600.2388, found 600.2381.
(2R,3R,6R)-2-((FU T Fe Ak JL) S 38 ) F 35 )-6-((S)-1-HH
F-2-(2,3- 7 F AR JE 2K 0 ))-3,6-2H- AU PR -3- T (3m):
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TEWARY), F2F 42%. [a]p —48.402 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) J: 6.79 (d, J/=8.2 Hz,
1H), 6.73~6.66 (m, 2H), 6.24 (ddd, J=10.2, 5.7, 2.2 Hz,
1H), 5.89 (dd, J=10.2, 1.4 Hz, 1H), 4.79~4.72 (m, 1H),
4.59~4.54 (m, 1H), 4.03 (dt, J=7.8, 3.8 Hz, 1H), 3.92~
3.83 (m, 9H), 3.63 (td, J=6.0, 1.9 Hz, 1H), 3.35 (dd, J=
14.9, 9.8 Hz, 1H), 3.19 (dd, J=14.9, 4.1 Hz, 1H), 2.09 (d,
J=8.0 Hz, 1H), 0.91 (s, 9H), 0.11 (s, 3H), 0.09 (s, 3H); 1*C
NMR (100 MHz, Chloroform-d) &: 149.2, 148.5, 130.9,
130.2, 128.1, 127.9, 121.2, 112.1, 111.5, 91.5, 75.1, 62.9,
62.3, 56.0, 56.0, 34.6, 26.0, 18.4, —5.2, —5.3. HRMS
caled for Cy»H3sNO;SiNa [M+Na]' 476.2075, found
476.2073.

(2R,3R,6R)-2-(((FU T FErEFL ) 58 ) F 3L )-6-((R)-1-F
F-2-(2,3- T H A S IR FE))-3,6-2H- A IR -3-F (3m"):
TR, 72F 43%. [a]p —43.002 (¢ 1.0, CHCL).
"H NMR (400 MHz, Chloroform-d) J: 6.81~6.73 (m, 2H),
6.68 (d, J=1.8 Hz, 1H), 6.26 (ddd, J=10.2, 5.7, 2.2 Hz,
1H), 5.93 (dd, J=10.2, 1.3 Hz, 1H), 4.79~4.71 (m, 1H),
4.54~4.48 (m, 1H), 4.04~3.96 (m, 1H), 3.95~3.77 (m,
9H), 3.61 (td, J=6.0, 1.9 Hz, 1H), 3.24 (dd, J=17.5, 2.7
Hz, 2H), 2.06 (d, J=8.8 Hz, 1H), 0.91 (s, 9H), 0.10 (s,
3H), 0.09 (s, 3H); 3C NMR (100 MHz, Chloroform-d) :
149.3, 148.6, 130.9, 127.9, 127.5, 121.3, 112.1, 111.6,
91.8, 75.1, 74.5, 62.9, 62.3, 56.0, 56.0, 34.9, 26.0, 18.4,
—5.2, —5.3. HRMS calcd for C5,H35NO7SiNa [M+Na]"
476.2075, found 476.2077.

4 BIi#1 Bl (Supporting Information) 1L &4 31' (CCDC
2054418) ) H de it 1L &) 3a~3m'i) 'H NMR Al 13C
NMR i, X 6848 AT DL A 9% AR 1) 0 3k (http://sioc-
journal.cn/) N K.

References

[1] (a) Imperiali, B. J. Am. Chem. Soc. 2012, 134, 17835.
(b) Ma, Z.; Zhang, H.; Wang, P. G; Liu, X.; Chen, M. Oncotarget
2018, 9, 75.

[2] Guo, Y.; Qiu, Y.; Sun, Q.; Luo, X. G. Chem. Bull. 2022, 85, 274 (in
Chinese).
(382, ERWE, 7k, DRI, 1b3iE 4R, 2022, 85,274.)

Chin. J. Org. Chem. 2023, 43,3216~3225

(8]

(9]
[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]

(18]

[19]

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

Hu, J.; Wu, W.; Qin, Y.; Liu, C.; Wei, P.; Hu, J.; Seeberger, P. H.;
Yin, J. Adv. Funct. Mater. 2020, 30, 1910084.

Yang, Y.; Yu, B. Chem. Rev. 2017, 117, 12281.

Yang, G.; Schmieg, J.; Tsuji, M.; Franck, R. W. Angew. Chem., Int.
Ed. 2004, 43, 3818.

Wipf, P.; Pierce, J. G. Org. Lett. 2006, 8, 3375.

Aguillon, A. R.; Mascarello, A.; Segretti, N. D.; de Azevedo, H. F.
Z.; Guimaraes, C. R.; Miranda, L. S.; de Souza, R. O. Org. Process
Res. Dev. 2018, 22, 467.

Madaan, T.; Akhtar, M.; Najmi, A. K. Eur: J. Pharm. Sci. 2016, 93,
244,

Wu, Z.; Wei, G; Lian, G;; Yu, B. J. Org. Chem. 2010, 75, 5725.

(a) Kumar, L.; Jain, A.; Lal, N.; Sarswat, A.; Jangir, S.; Kumar, L.;
Singh, V.; Shah, P.; Jain, S. K.; Maikhuri, J. P.; Siddiqi, M. L.; Gup-
ta, G.; Sharma, V. L. ACS Med. Chem. Lett. 2012, 3, 83.

(b) Li, Y.; Liu, Y.; Yang, Y.; Yu, E; Liu, J.; Song, H.; Liu, J.; Tang,
H.; Ye, B.-C.; Sun, Z. ACS Appl. Mater. Interfaces 2015, 7, 15474.
(c) Miiller, J.; Schildknecht, P.; Miiller, N. J. Antimicrob. Chemoth-
er. 2013, 68, 1781.

(d) Freeman, C. D.; Klutman, N. E.; Lamp, K. C. Drugs 1997, 54,
679.

Raj, M.; Mahesh, S.; Adebomi, V.; Muneeswaran, Z. P. Angew.
Chem., Int. Ed. 2020, 132, 2815.

Romney, D. K.; Sarai, N. S.; Armold, F. H. ACS Catal. 2019, 9,
8726.

(a) Isobe, M.; Phoosaha, W.; Saeeng, R.; Kira, K.; Yenjai, C. Org.
Lett. 2003, 5, 4883.

(b) Ferrier, R. J.; Overend, W. G.; Ryan, A. E. J. Chem. Soc. 1962,
3667.

(c) Addanki, R. B.; Halder, S.; Kancharla, P. K. Org. Lett. 2022, 24,
1465.

Zeng, J.; Vedachalam, S.; Xiang, S.; Liu, X.-W. Org. Lett. 2011, 13,
42.

Liao, J.; Liu, H.; Sun, J. Chin. J. Org. Chem. 2017, 37, 1382 (in
Chinese).

(BHEE, XU, PhVERS, AAubs, 2017, 37, 1382.)

Xiong, D.-C.; Zhang, L.-H.; Ye, X.-S. Org. Lett. 2009, 11, 1709.

(a) Lai, M. N.; Othman, K. A.; Yao, H.; Wang, Q.; Feng, Y.; Huang,
N.; Liu, M.; Zou, K. Org. Lett. 2020, 22, 1144.

(b) Lai, M. N.; Wang, Q. Y.; Hua, M.; Huang, N.; Yao, H. Chin. J.
Org. Chem. 2022, 42, 1694 (in Chinese).

CREHE, TR, B8, SEE, BhiE, A s, 2022, 42,
1694.)

(a) Wang, Q.; Lai, M.; Luo, H.; Ren, K.; Wang, J.; Huang, N.;
Deng, Z.; Zou, K.; Yao, H. Org. Lett. 2022, 24, 1587.

(b) Liu, Y.; Jiao, Y.; Luo, H.; Huang, N.; Lai, M.; Zou, K.; Yao, H.
ACS Catal. 2021, 11, 5287.

(c) Hou, M.; Xiang, Y.; Gao, J.; Zhang, J.; Wang, N.; Shi, H;
Huang, N.; Yao, H. Org. Lett. 2023, 25, 832.

(a) Ding, W. Y.; Liu, H.-H.; Cheng, J.; Yao, H.; Xiang, S.; Tan, B.
Org. Chem. Front. 2022, 9, 6149.

(b) Ding, W. Y.; Zhao, H.-W.; Cheng, J.; Lu, Z.; Xiang, S.; Tan, B.
Org. Lett. 2022, 24, 7031.

(c) Yao, H.; Zhang, S.; Leng, W.-L.; Leow, M.-L.; Xiang, S.; He, J.;
Liao, H.; Hoang, K. L. M.; Liu, X.-W. ACS Catal. 2017, 7, 5456.

(Lu, Y.)

3225

http://sioc-journal.cn/




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


