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8:.75.5 5 6,4.99 X, EH 6, 4.99 H/R OH-
3";'H-'H COSY B8 6, 4.99 5 3.62 #%,iEH
8,3.62 138 H-3",8,3.62 5 3.16 H%,iEH 6,
3.16 9@ H4". 52 ¥ EH " H NMR iEHK,5,
0.83 i )8 B Z=4 H6",'H-'"H COSY B R 8,
0.8353.16 #93,iF B H-5"f L= M % K 3. 16.
ZE,C3 A FZEHKN'H NMR 32K B38 5
&, B8 i HSQC ¥ 4§ ,5,70.0/8, 3.62,71.3/3.
16,70.6/3.16,17.4/0. 83 , " C NMR 5 7]
BaLFHE.

HMBC B/ 6.101.5 5 6, 4.14(H-2") 4.71
(OH-2")#3%,iEB] 6,101.5 158 C-1", [R] i ik B
2AREREMERRN 152 % HSQC BR
5.101.5 5 65, 4.90(1H,brs) 3£, iF 81 6, 4. 90
7J& H-1".'H-'H COSY B/ 6,4.71(0H2") 5
3.70 ¥ %, iEBH 6,3.70 I3JE H2".5,3.70 §
3.3848%,8,3.38 53.20 #ME£,iERH 5,3.38 5
3.20 4358 H3"# H4”. §F 6,0.83 1HE
H-6", B LA 6,1. 12 i IHE 5 1 MRZENER 6 (L H
% H-6",'H-'H COSY 875 6, 1.12 5 3.38 #%,
IEB H-5"Rfb2 BN 3.38. 2k, 5 1 MR
¥ 'H NMR (B2 H SR HR, 5@ HSQC
¥iE, 5,70. 2/8, 3.70,70. 4/3. 38,69. 6/3. 20,
68.7/3.38,17.5/1. 12, H"”C NMR ¥ . 7] 18
AeMERE.

HSQC B 7% 6.100.4 5 6, 5.02 (H-1") #f
3% HMBC 8% 6,160.5(C-7) 56, 5.02 #§3%, %
B 8, 5.02 14 /& H-1",5,100.4 IH/& C-1", Rt
B 1 A& EL C7 1. '"H-'"H COSY 8% 8,
5.02 (H-1") 5 3.33 #%,uEH 6, 3.33 3R H-
2" mTF6,3.33 FH2ANE, KW s,3.338H
BH—4.HSQC 8% 6,60.5 56,3.47,3.74 Hl
¥ ,%H# 5,3.47,3.74 H)E H-6". 'H-'HCOSY &
R 8,3.43 53.74 3.20 #3£, 3.20 X 53.33
3% iEHH 3. 43 198 H-5",3.20 I3)§ H4",3.33
WA —AEHREH3”. ZEt, 5 C-7T HENEH
¥'H NMR BIEL RSP AR, HiE g HSQC
¥ 5, 73.3/8, 3.33, 76.5/3.33, 71.8/3.20,
77.7/3.43, SHEBXEHF"" B, L CNMR
EHI BB EWARE.

PEECHH"C NMR HERNE R
R#EL



96 MM KZE2H(L%¥K) 2013 4

*1 PERECH'HNMR,”C NMR, HSQC,'H-'"H COSY i HMBC # & (DMSO0-d,,5)
Tab.1 'H NMR,”C NMR,HSQC,'H-'H COSY #1 HMBC data of Epimedin C in DMSO-d,

» P 5H 'H-'H
Position 150 ;,mz) (400 MHz) HSQC COSY HMBC

2 157.2 — — - 2',6'(*J (C,H)]

3 134.5 — — — 1"[*J(C,H)]

4 178.1 — — — 6(*J (C,H)],0H-5[*J (C,H)]

5 159.0 — — — 6[°J(C,H)],0H-5[*J(C,H)]
OH-5 — 12.64" (10H,s) — — —

6 98.0 6.66(1H,s) + + OH-5[*J(C,H) ]

7 160.5 _ _ _ 11a[*J(C,H)1,11b[*J(C,H)],

1"[3J (C,H)], 6[2J (C,H)]
14[°J(C,H) ], 15(°J(C,H)],

8 108.3 — — — 11a[*J (C,H)]1,11b[*J(C,H) ],
12[*J (C,H)],6[*J(C,H)]

3 3
9 152.9 - _ _ 11a[’J(C,H) ],11b["J(C,H) ],

6[*J(C,H)]
10 105.5 — — — 6[*J(C,H)],0H5[°J (C,H)]
1 122.0 — — - 3", S'[°J(C,H)]
2',6' 130.5 7.91(2H,d,8.8) + H-3',5' 6',2'[°J (C,H)]
3,5 114.0 7.14(2H,d,8.8) + H-2',6’ 5'.,3'[*J (C,H)], 2',6'[*] (C,H)]
2 ' 2 H
" 161.4 _ _ . OCH, [ J((‘;,H)], 3',5'{*J(C,H)],
...... 2"6'[ ](C’H)]
OCH, 55.4 3.87(3H,s) + — —
3.51*(1H,dd,11.8, 2
11 21.3 6.7 Hila) + H-11b,H-12 12[2J(C,H) ]
3.59° (1H,dd,11.8, )
6.7 H115) + H-11a,H-12
H-14,H-15, 14[°J(C,H)],15[°J(C,H) ],
12 122.1 5.18(1H,brt,6.7) + Hells, H-11b Ha[2J(C.H) ] 11b[2J(C,H) ]
14(*J(C,H) 1,15[*J(C,H) ],
1 131. — — —
3 3.0 11a[*J(C,H)],11b [*J(C,H) ]
14 25.4 1.62(3H,brs) + H-12 15[2J(C,H)],12[*J(C,H) ]
15 17.8 1.70(3H,brs) + H-12 14[2J(C,H) ], 12 [*J(C,H)]
1" 100.6 5.40(1H,d,1.0) + H-2" 2"[*J(C,H) ]
. mr3 n
2 75.5 4.14(1H,brd,1.0) + H-1" l"[,J(C’H”’ OH33J(C.H) ],
1"[*J(C,H)]
4"(*J(C,H)], 5"[*J)(C, H)], 2"
3" 70.0 3.62° (1H,m) + H4", OH-3" [*J(C,H)],0H4"[*J(C,H)],
OH-3"[*J(C,H)], 1"[*J(C,H)]
OH-3" 4.99° (10H,d,5.2) — H-3"

6"(*J (C,H)], 5"[*J (C,H)],
4" 71.3* 3.16° (1H,m) + H-3",0H4" 3"[*J (C,H)], 2"[*J(C,H)],
OH4"[*J(C,H) ], 1"[*J(C,H)]

OH4" 4.89° (10H,d,5.2) — H4" —
” a s 71 " 6"[ZJ(C’H)}’4"[2](C9H)]’
5 70.6 3.16('H,m) + H-6 OH4"[*J(C.H) 1. 1"[*J(C.H) ]
6" 17.4 0.83(3H,d,5.2) + H-5" 4"[*J(C,H) 1, $"[*J(C,H)]
1" 101.5 4.90('H,brs) + — 2"(*J(C,H)], OH2"[*J(C,H)]
mr3 mr3
2m 70.2 3.70° ('H,m) + H-3",0H-2" 47(*J(C,H) ] OH-3"["J(C,H) ],

OH-2"(*J(C,H)], 1"[*J(C,H)]
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OH-2" 4.71° (10H,d,4.4) — H-2" —
H4" H2" 47[*J(C,H)],0H3"[*J(C,H) ],
3" 70.4" 3.38° (1H,m) + 0}’1_3”, ’ OH4"[*J(C,H)], OH-2"
[PJ(c,H)], 1"[*J)(C, H)]
OH-3" 4.52° (10H,d,5.8) — H-3" —
. H-3" H-5" 6m[3](c H)] 31»[41((: H)]
4" 69.6 3.20° (1H ’ ’ ’ ’ ’ ’
(1H,m) * OH4" 5"[*J(C,H)],0H4"[2J(C,H) )
OH4" 4.69° (OH4",d,5.6) — H-4" —
" 6"[*J(C,H) ], OH4"[*J(C,H)]
5" 68.7" 3.38° (1H, H-6", H4™ ’ ’ ’ ’
387 (1H,m) * 1"[*J(C,H) ]
6" 17.5 1.12(3H,d,5.2) + H-5" 43 J(C,H)]
mnr 2 wop 3
lnu 1004 502(1H,d,71) + H-Z”” 2 [ -’(EyH)]v3 [ ](CvH)],
OH-2"[*J(C,H) ]
2" 73.3 3.33* (1H,m) + H-1"", OH-2" 3™[?J(C,H)], OH-2"[*J(C,H) ]
OH-2™ — 5.37°(10H,d,4.5) — H-2"" —
4™[%J(C, H)1, 2"[*J(C,H) ],
3m 76.5 3.33° (1H,m) + H4" OH-3" OH4"[3J(C,H)],
OH-3"[*J(C,H)]
OH-3" — 5.15'(10H,d,3.8) — H-3" —_
" - . H-3”", H'S”"v _
4 71.8 3.20° (1H,m) + OH4"™
OH-4" — 5.08°(10H,d,5.2) — H4" -
5™ 77.1 3.43° (1H, m) + H4" H-6""b OH4™[%](C, H)]
6" 60.5 3.47* (1H,m,H-6"3) + H-6"b,0H-6"  5™[*J(C,H)],0H6"[*J(C, H)]
. - H_Sllll,H_6”ﬂa,
3.74° (1H,m,H-6""Db) + OH6™
OH-6™ - 4.65" (10H,t,5.6) — H-6""a,H-6""b —
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NMR Study on Epimedin C

ZHANG Hai-yan', KANG Jian-xun’ ,DONG Jian-jun', ZHAO Tian-zeng', WU Ming-jian®

(1. Key Laboratory of Natural Products, Henan Academy of Sciences, Zhengzhou 450002, China; 2. The College of Chemistry
and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China; 3. Department of Chemical and Energy Engineer-
ing, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Epimedin C, a 8-isopentene flavonol glycoside isolated from Epimedium speices, was detected
through 1D ('H,"”C NMR and DEPT) and 2D NMR ('H-'H COSY,HSQC, and HMBC) techniques. Final-
ly, its '"H and °C NMR spectra were completely analyzed and assigned and its structure was further identified.
This research provided NMR data analysis method and evidences for the identification of 8-isopentene flavonol
glycosides, especially the isopentene group and glucose units.

Key words: NMR; assignment; 2D NMR; Epimedin C
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Study on the Optical Properties of Fluorophosphate Glass

CAO Guo-xi ', HU He-fang’, GAN Fu-xi’

(1. Institute of Henan Coal and Chemical Industry Group, Zhengzhou, 450046, China; 2. Shanghai Institute of Optics and Fine
Mechanics, Academia Sinica, Shanghai 201800, China)

Abstract: The ultraviolet and infrared optical properties of glasses were studied when BaF, was substituted by
Ba( PO, ), in fluoroaluminate glass by ultraviolet and infrared spectroscopy methods. Research indicates that,
the introduction of Ba( PO, ), can reduce the scattering and the absorption of crystal defects in glass, and cau-
ses a migration of ultraviolet absorption edge to short wavelength. However, due to the intrinsic absorption,
the ultraviolet absorption edge moves to long wavelength again with the increase of Ba(PO; ), content, and the
glass with 1% mole Ba( PO, ), content has the shortest ultraviolet cut — off wavelength. The phosphorus - oxy-
gen bond (P - O) vibration produces a strong absorption peak at about 4700 nm, and the vibration of P - O -
H bond results in the absorption peak of 5850 nm, that cause the shift of infrared absorption edge to short
wavelength direction. Influenced by hydrogen bonds, the absorption peak of hydroxyl group shifts to longer
wavelength, and obviously broadened, reducing the transmission of glass in 3000 ~ 4000 nm scope.

Key words: materials; glass; fluorophosphate; optical property; hydroxyl group



