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Theh 1 SEEME N F IR

R NER L WEAY, EEEY, IHW K A ORS
HBEH 2, BT

(1. VAT PR BE 24 K22 2524 B, Tl RN 450046; 2. T FE 24 R 25 9T Ak LREH AR 70O, 7 #H 450046)

HHE: 3K H Toyopreal HW-40C . Sephadex LH-20 e fist I 2 il % 3 AH 55 2 Fh 1% 2 BR MR 1 5 5 b 3 v 4
BEAE 20 NMEE Y. AR HE ALV R S 0% S 4 e g5, 43 i) O 3-methyl-2- (hydroxymethyl)-4 H-pyrone-4-one
(1)~ 3-Z FE-2-MEBE 2B (2)(5'S)-2-0x0-N-phenylpyrrolidine-3-carboxamide (3)- £ 4+ % 1R H Big (4)- M5 (5). JR T (6)-
J\EFF (7)~rehmanalkaloid C (8)1-(3-Z 2K 3E)-1,2- 24 % (9)-(3-LFEHKIE)-1,2-4 —[E (10).2-F2 H F R FE-1-0-B-D-
AL (1) KL TR WS (12). 11-methylforsythide (13).7-2% %08 T3 (14).1-0-a-L- RZEHEEF (1—6)-4-
D-1H %5 % B (15) 6-deoxy-D-mannono-1,4-lactone (16) & 2 2 5. H i (17).daphneresinol (18). &Mt} & (19).
rhamnopyranosyl vaniloyl (20). HF &Y 1 AH W&, fi 4 4 3-methyl-2-(hydroxymethyl)-4 H-pyrone-4-one, 14,
B 2R3 J T RAR D, AT 4.5.9~11.13.14 LA 16~19 /2 M 38 b i U oy BS A3 3 11

KEIR: X SR S L3 K 7 ; 3-methyl-2-(hydroxymethyl)-4H-pyrone-4-one; 3-% %= -2- Mt e 2 B%; (5'S)-2-
oxo-N-phenylpyrrolidine-3-carboxamide
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Abstract: Twenty compounds were isolated and purified from the fresh roots of Huaizhong NO.1 Rehimannia
glutinosa by various chromatographic techniques such as Toyopreal HW-40C, Sephadex LH-20, silica gel and
semi-preparative HPLC. Their structures were identified by analysis of physicochemical properties and spectral
data, and determined as 3-methyl-2-(hydroxymethyl)-4H-pyrone-4-one (1), 3-amino-2-pyridine ethanol (2), (5'S)-
2-oxo-N-phenylpyrrolidine-3-carboxamide (3), L-pyroglutamic acid methyl ester (4), indazole (5), uridine (6),
adenosine (7), rehmanalkaloid C (8), 1-(3-ethylphenyl)-1,2-ethanediol (9), (3-ethylphenyl)-1,2-ethanediol (10), 2-
hydroxymethylphenyl-1-O-f-D-glucopyranoside (11), mussaenoside (12), 11-methylforsythide (13), 7-deoxygardo-
side (14), 1-O- a -L-thamnopyranosyl(1—06) - f -D-glucopyranoside (15), 6-deoxy-D-mannono-1, 4-lactone (16),
monoethylfumarate (17), daphneresinol (18), dihydroquercetin (19), rhamnopyranosyl vaniloyl (20). Compound 1
is a new compound, named as 3-methyl-2-(hydroxymethyl)-4H-pyrone-4-one, compounds 2 and 3 are new natural
products, and compounds 4, 5, 9-11, 13, 14 and 16-19 are isolated from Rehmannia for the first time.
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H 35 v X 2 B E W) th 35 Rehmannia glutinosa
Libosch [ i 5l TR AR, 268 T (R AR B L), 7
My B R R R L P L AR AR, DAY R AR
T X, 2T T KA M 2 BRI
VRN AR ] ik N AL I I eI
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ESYSEIN TR A e 3 e TR A )
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TR B 50EAT, T LAR B — A B IR OR Y
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CLARIE 7 AT il PR 15 6 1 v ) 1 A 380 1R
B B e R A &) R R LT T D
B AL 2 100, A SRR PR b 15 5 b B K A 2 B o)
BT RG B EEE, N a8 20 Meaw, 7>
5 24 3-methyl-2- (hydroxymethyl) -4H-pyrone-4-one (1)
(B 1) 3-F FE-2-nk e 4B (2) (E 1), (5'S)-2-0x0-N-
phenylpyrrolidine-3-carboxamide (3) (&l 1) R & R H
fig (4)- V5] M (5). JRH (6)« B F (7). rehmanalkaloid C
(8) 1-(3- L FEHHE)-1,2- 2 T (9) (3- L FE H H)-1,2-
W (10).2-¥2 W I -1-0-p-D-H B FEE (11). &
M4 48 R W S (12)~ 11-methylforsythide (13).7-25 %
WE T8 1F (14). 1-0-a-L- R ZEHETFF (1—6)-B-D-MH 1 i
EHEFF (15).6-deoxy-D-mannono-1,4-lactone (16) & 5
fi2 % FH i (17)~ daphneresinol (18). —- & #it JZ & (19).
rhamnopyranosyl vaniloyl (20). 14L& %1 A# L&,
a2 3 )RR, E ) 4.5.9~11.13.14 LA
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Figure 1  Structure and key "H-"H COSY and HMBC correlations

of compounds 1-3

HR51TR
a1 LWy, %% T HEE; IR (iTR)

e BoR A R IE (3378 em™) AL (1 715 em™) B

(1616, 1 635 cm™) = A FFIEW Y IE; UV (MeOH) 4,
(loge): 216 (1.48), 277 (1.21) nm; HR-ESI-MS 25 HH m/z:
121.028 7[M-H,0-H] (Calcd. 121.028 4), &5 3N
C,H,0,, iIFHAVMIAIE A 4. "HNMR (CD,0D, 500 MHz)
i1, 6, 8.00 (1H, d, J = 5.5 Hz, H-6).6.41 (1H, d, J =
5.5 Hz, H-5) N2 XU EHIEAE S, 6, 4.61 2H, s,
H-7) N IAMER T HEA(E S, 6,2.55 BH, s, H-8)
1M EZ(ES; °C NMR (CD,0D, 125 MHz) i, &
TN TS, 456 HSQCIE A%, 6. 176.3 (C-4) AFRHE
WAs 5, 0. 156.8 (C-2)+152.0 (C-6).145.0 (C-3).114.5
(C-5) NP MERRAE 5, 0. 56.9 (C-7) it 5 H HE Ak
55, 0.29.9 (C-8) AFIEIRIE 5. (&1 HIRLHE G
5 SCHik R 1 2 A6 A 4 3-hydorxy-2-hydorxymethly-
4H-pyran-4-one [FIA% G 20 55 LE™, R B8 EEIX HITE T
AL C-3 60 A FIEAR . 5T DL B2, e 4k
& W1 45 ¥ N 3-methyl-2-(hydroxymethyl)-4H-pyrone-
4-one, N 1 MHEY, BHE AR LK 1.

&2 TEEIRY, 5% T HEE; IR (iTR) #2
NG AW A B (3 318 em™) A AE W Uk
U UV (MeOH) 4, 202, 285 nm; HR-ESI-MS #; i}
m/z: 163.019 8 [M+K] " (Caled. 163.026 8), 7 TN
C HN,O, iHHAMIAIEE 4. 'THNMR (CD,0D, 500 MHz)
W, 5, 7.77 (1H, d, J= 8.3 Hz, H-4).7.71 (1H, dd, J =
8.3,5.7 Hz, H-5) N 1 HANIME A H HEE T, 6, 491
(2H, s, H-7) Jy 1 ML 3 A {5 5 ; °C NMR (CD,0D,
125 MHz) i 1, 3L B oR 6 B (5 5, 45 & DEPT-135 I
HSQC 1% &I, K a2 N F(E 5 [0, 154.7 (C-2),
146.9 (C-3)].3 MUK AE 5 [J. 129.9 (C-4), 126.9 (C-5),
132.7 (C-6)] LA & — M B 15 5 [0, 582 (C-T)]. 7E
'H-'H COSY i, H-5 43 7 5 H-4 Fl H-6 H A #H 56 %
#, MH/MH/H A~ A B A AR . fEHMBC i,
3, 7.77 (H-4) 5 C-2/C-3/C-6 #K%, 4545 F L C-2
(0. 154.7) 5 C-6 (6. 132.7) WL 2EA0 7%, w40 H AL &
WMaim T EA —AE R F B, 51406, 491 (H-7) 5
C-2mFEHI O, HEM C2 M0 — AN HEE (B 1), 458
FREE, e w2 45008 3- 5 L -2- e B .
SRR, AW 2 5 SCERCHRE A B ) B A [ 2
FA), T A 5% SCHR A LI 1 H i o, BRI I Ak S )
2 NIRRT, Bl VA8 WK 1

EW3  EEOREAABRY, 5% T B E; [a]y
+6.2 (¢ 0.1, MeOH); IR (iTR) #&7~iZ AL &4 & F it
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(1 684 cm™) J& F 4R AE WL 1% ; UV (MeOH) 4, : 202,
241 nm; HR-ESI-MS 45 i m/z: 203.081 5 [M-H] (i 5
55 203.081 5), 40 N C,,H,N,0,, NFIER 7.
'H NMR (CD,0D, 500 MHz) i 1, §, 7.56 (2H, d, J =
7.7 Hz, H-2,6).7.30 (2H, t,J= 7.7 Hz, H-3,5).7.10 (1H, t,
J=1.7Hz, H-4) NEHRIEIA L —HEA(ES; "CNMR
(CD,OD, 125 MHz) #H, L IR 9Mk(E 5, 456 DEPT-
135 M HSQC i v JiZ A& W4 R 5 3 N ZE Tk [6,
139.4 (C-1), 181.6 (C-1'), 173.1 (C-6')]-6 UK [d, 58.8
(C-5"), 121.4 (C-2, 6), 125.6 (C-4), 129.9 (C-3, 5)].2 1
B [0, 26.8 (C-3"), 30.6 (C-4)], H 1 6. 173.1 (C-6")-
181.6 (C-1") NIRIEMK(E 5. 7E 'H-'H COSY i, H-4'
5395 H-3'F H-5"F # X K &, BT H/H /M, 89— E
et &k & . fE HMBC g, §, 431 (H-5") 5 C-1'Al
C-6'FH¢, MIHEN C-5'73 71 5 C-6'F1 C-1'AH3ZE, 534 H-3'
5C-1'HK (E ), arEm bk s mdh &6 — N
T B, 8o 1 N BL R ORI BB 45 4 BT
M C-C Z5 0 7 B 5 3R 45 0 F B i &R 7+,
DAL LG T 66 5 A 50 3 ()P T 45 4 (BT 1) JE X bl st
M ECD Mivt 5 ECD ik, AT #f € 16 54 3 1 26 %5 44 7Y
HS'S (K 2). Bk LL B, & ENE Y3
gt (K1), i 4 4 (5'S)-2-0xo0-N-phenylpyrrolidine-3-
carboxamide. &1 %, tL& W) 3 5 CH R E & KK
P B AR [ 25 ), T AH 5% SCRR AR 0L 3G 38 1 K 4
IRl S 2 A1 3 B RAR =, B A )8 WLk 1.

= = Calculated ECD spectrum of (5R")-3
= Experimental ECD spectrum of 3
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Figure2 Experimental and calculated ECD spectra of compound 3

ISMUTE

Bruker AVANCE 111 500 %4 A% f 2L R A% (4 (= A &
%2> 7l ); Bruker maxis HD %4 € A7 Aof 18] J53 3 (42 [E] A5 &
T ] ); e BT LCS2 Y ] £ A A (B
i AL TR A R A 7)); Thermo EVO300 45 4123 %6
F£ 11 (Thermo Scientific, USA) 28 4 &l #% ; Autopol
IV 4 H 3 e e (35 E & 18 KA Fl); N-1001 B e % 7%
KA A-1000S B 7K FL A ML N-1111 874 VR K A8 1 ¢
B (R A R AR, s T (Rig—
18 Bl 22 A 2% A IR 2 @); YMC-Pack ODS-A & i +
(250 mm x 20 mm, 5 um, H AR YMC A JRA 7]); A A iH
#} Sephadex LH-20 (Pharmaci Biotech 2 #]); Toyopearl
HW-40C (H 4 TOSOH A #]); ODS (40~60 pm, H A&
YMC A [R 2 &); MCI gel CHP-20. K 4L # fi§ Diaion
HP-20 (H A =22 405 A A)); # )= g iR GF 254 4
38 BE RS (100~200 H .200~300 H , & & 9L T
J7); B (Bl ali, REED AR g A R A F); &
i (il 4l 56 B R A IR 2 w&)); it B At 23 B 238771
PIRAREN & F R T PRA 7 &R S0
A PR 2 = A2

PR 1S 5 T 2018 4F 11 A K E T rE & L%
B 5 25 5 B # W I BUR K RIS BUR B e AR S
FHE YL 5% (Rehmannia glutinosa Libosch) # fif i e
e, YR A (NO.20181101A) {5 7% T 7 H B2 245 kK
AR BRI E
1 RS

HUPR A 1 5 5 8 B AR 80.0 kg, D)/ B, A
70% T i 2H S BB S B U, o D8, & IR BRI, TRk
WARTFIZE 15.0 kg, DI7KFRRE 22 20 L, 4391 FH A 3 1k
RO R IR T BERREL, B0 A S A5 A
fik ¥ A7 42.0 g, — & BEEL A7 35.0 g, LR LR AL
80.0 g, 1T ¥ #B47. 380.0 g.

LR LB (80.0 g) L REAT (A (100~200 H)

Table 1 'H NMR (500 MHz in CD,0D) and "C NMR (125 MHz in CD,0D) data of compounds 1-3

No. ! No. No. 3
J O 9 28 Oy 28
1 1 1 139.4
2 156.8 2 154.7 2,6 7.56 (2H, d,J=7.7 Hz) 121.4
3 145.0 3 146.9 3,5 7.30 (2H, t,J=17.7 Hz) 129.9
4 176.3 4 7.77 (1H, d, J= 8.3 Hz) 129.9 4 7.10 (1H, t, J= 7.7 Hz) 125.6
5 6.41 (1H,d, J=5.5 Hz) 114.5 5 7.71 (1H, dd, J = 8.3, 5.7 Hz) 126.9 1 181.6
6 8.00 (1H, d, J=5.5 Hz) 152.0 6 8.14 (1H, d,J = 5.5 Hz) 132.7 2
7 4.61 (2H, s) 56.9 7 491 (2H, s) 58.2 3 2.17 (1H, m) 26.8
2.50 (1H, m)
8 2.55(3H, s) 29.9 8 4' 2.34 (1H, m) 30.6
2.48 (1H, m)
5! 4.31(1H, dd, J=8.7, 4.0 Hz) 58.8

6' 173.1
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I3 DL S - FEE (5000 1301 1) BREE PRI, TLC
KR I A IR M R 9 o0 15 31 5 AN 414y, B E1~ES. E4
(20.0 g) & ODS Jx AH (i 4% 73 5, LH E-7K (10:90—
100 0) £ B P it , TLC AR I & 340 [H 97 43 15 21 5 4
414y (E4-1~E4-5). E4-2 (5.8 g) &LRERHE (01 (200~
300 H) 70 &, LS - B (245:1—15:1) B E B
Jii, TLC A5 iR FE5 JF A0 R 4015 21 4 N4 5 (B4-2-1~
E4-2-4); E4-2-3 (464.3 mg) 1 E4-2-4 (685.1 mg) 43 7
28 2P 1) 2% B v O AH 0 > B A 2L & T (FRE-K
31:69, t, = 17.5 min, 1.4 mg) f1L & 919 (F EE-K
46:54, t, =21.3 min, 5.8 mg). E4-3 (12.3 g) I Sephadex
LH-20 %A, CAFBESE B, TLC K611 I & IR AH R A 2
53] 6 N2 % (E4-3-1~E4-3-6); E4-3-5 (4.6 g) & hik i
A (200~300 H) 73055, A& bi-HEE (135:1—
25:1) B EEBEML, TLC A IR IF& T AH 1R 4 i 73 15 31 6 4>
Y14y (E4-3-5-1~E4-3-5-6); E4-3-5-1 (263.2 mg).E4-3-
5-3 (485.6 mg) 1 E4-3-5-5 (158.4 mg) 73 5l £ 2 ] £ 7
A B AR B (LE-7K 6:94, ¢, =
15.2 min, 2.4 mg) L &9 16 (H EE-7K 5:95, 1, = 18.6
min, 23.5 mg) f 4k &4 17 (F BE-/K 21:79, t, = 16.3
min, 3.0 mg). ES5 (16.5 g) &rERAE A1 (200~300 H)
IYE, DL A - W (1600 151 1) B EE¥ERL, TLC
KR I A I A [F 4 19 2 S A4 53, B ES-1~ES-5.
E5-2 (16.1 g) _I= Toyopearl HW-40C # [l ¥, DA - 7K
(70:30) 25 B e i, TLC KR IF & IR AH R 4015 21 6 4
2H 4y, B E5-2-1~E5-2-6; E5-2-2 (6.1 g) _I= Sephadex
LH-20 %A, VR EEGER, TLC KR IE& M R 215
F| 44N (ES-2-2-1~ E5-2-2-4); E5-2-2-1 (865.3 mg)
FNES-2-2-2 (451.4 mg) 77 5l 22 - i) 4 24 w51 380 AH €3
HERANEY 2 (FEE-/K 9191, £, = 9.1 min, 2.5 mg)
Atk &6 (4 KK 10090, £, = 12.4 min, 3.1 mg);
E5-2-3 (451.0 mg) £~ ffil] & 84 & RO AR il (2 -
7K 10:90) 55 B Pt 15 246 &9 11 (1, = 15.4 min,
2.8 mg). £ & ¥ 12 (¢, = 24.5 min, 6.4 mg); E5-2-4
(4.7 g) A HE R Al (200~300 H) 40 5, LL &
Bi- S (1350150 1) 86 B e, TLC A 1R JF & I AH
[F) 7 2 15 5] 4 N2y (E5-2-4-1~ E5-2-4-4); E5-2-4-2
(186.2 mg) £ ~F- 1l #5284 vy RO AH 1l (FHBE-7K 24:76)
LS, 132 A& 8 (1, = 25.2 min, 1.6 mg); E5-2-5
(6.4 g) I Toyopearl HW-40C &kl ¥, DA 45 FE e i,
TLC £ R F& FFAH [F 7 7 15 2 5 AN 4H 5 (BS-2-5-1~
E5-2-5-5); E5-2-5-2 (259.0 mg) £ - i) £ A4 = RO A £
W (CE-7K 13:87) S5 EEVE ML, 19 BB W 18 (1, =
15.1 min, 0.7 mg).

IE T EEHAL (380 g) KL F A i Diaion HP-20

FE, KK 10%—100% 5 7K £ BERF B Pt o K 15 2]
) 40% & /K ZBE #6547 (10.0 g) | MCI gel CHP-20 4%,
DL -7K (10:90—100:0) 6 F£ ¥ i, TLC A& iR IE &
AR ERL > 1381 5 Ny (F4-1~F4-5). F4-2 (2.6 g) &
HE i A €13 (200~300 H) 70 85, DL H b - HEE
(2002 1—5:1) BB, TLC K iR 354 34 [ 2043 3]
6 N (F4-2-1~F4-2-6); F4-2-5 (1.5 g) I Toyopearl
HW-40C $E A, LA EE-7K (70:30) 25 ¥, TLC i
WA FFEA FER 15 2] S N 5 (F4-2-5-1~F4-2-5-5);
F4-2-5-3 (154.7 mg) A1 F4-2-5-5 (231.4 mg) 4 # &
2 1] £ T OB B35 7 B AR B S 14 (LK
32:68, t, = 25.7 min, 6.1 mg) A{b &9 15 (L HE-K
21:79, t, = 28.3 min, 5.4 mg). K13 HNH 70% 5K L8
BT (16.0 g) £ MCI gel CHP-20 4%, F HEE—/K (10:90—
100:0) # B P b, TLC & iR IE-& FF 48 [F3 2 743 21 6 4
45 (F7-1~F7-6). F7-1 (700.0 mg) £ Fek Ji A% ¢4 i
(100~200 H) 73 &5, LA =S H k- H B (160:1—10:1)
B B2 BE M, TLC Ao iR I & I A R 3 70 45 3 4 D H
(F7-1-1~F7-1-4); F7-1-2 (240.6 mg) £ i % AL 75 2%
WA A (FEE-7K 12:88) ZE P, BRI &Y 4
(t, = 26.3 min, 6.3 mg); F7-2 (626.4 mg) £ ff i b a1
(200~300 H) 7 &5, DL & HF - B (1200 1—511)
B B BE M, TLC A iR 9 & A R 40 43 3 7 A 41 4
(F7-2-1~F7-2-7); F7-2-6 (179.0 mg) 2 I ] £ 74 =5 %%
WA B (L E-7K 12:88) P, 15 216547 20
(t, = 22.9 min, 2.8 mg); F7-4 (3.6 g) I~ Sephadex LH-20
HEAE, DL IE-JK (70:30) 55 BEBEME, TLC KR IE &
I M E 4 18 B 7 S 44y (F7-4-1~F7-4-7); F7-4-3
(611.2 mg) 2 Y-l £ 24 & RO AR €1 (47K 21:79)
SEREM, R AE 9 (¢, = 13.5 min, 2.5 mg) F{L&
Y10 (¢, = 16.1 min, 1.2 mg); F7-4-4 (263.4 mg).F7-4-5
(320.0 mg) 1 F7-4-6 (457.3 mg) 4 7l & 2 ] & AL &5
ROBAH (38 5y B A 2L &M 3 (L E-7K 17183, 1, =
17.4 min, 5.0 mg) .t &9 5 (FEE-7K 39:61, 1, =
27.6 min, 1.0 mg) L& 13 (L i5-7K 14:86, 1,
34.3 min, 4.0 mg).
2 LT

a1 LEEIRY, %3 T W, HR-ESI-MS
m/z: 121.028 7 [M-H,0-H] (Calcd. 121.028 4), 5 3
N C,HO,; IRy, :3378.1 715.1 6161 635 cm™; UV
(MeOH) /_, (loge): 216 (1.48).277 (1.21) nm. 'H NMR
(CD,OD, 500 MHz) #1"°C NMR (CD,0D, 125 MHz) %
TR,

&2 TEwRY, 53T L, HR-ESI-MS
m/z 163.019 8 [M+K] " (Caled. 163.026 8), 4> T 1 N
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CHN,0O; IRv,_: 3 318 cm”; UV (MeOH) 4__: 202
285 nm. 'H NMR (CD,0D, 500 MHz) F1"”C NMR
(CD,OD, 125 MHz) $ 4 W% 1.

EW3 HEEEBRY, 5% T P, o]y
+6.2 (¢ 0.1, MeOH); HR-ESI-MS m/z: 203.081 5 [M-H]
(TF 515 9 203.081 5), 77 7 U8 C H,,N,0,; IRy,
1 684 cm™; UV (MeOH) 4 : 202,241 nm. 'H NMR
(CD,OD, 500 MHz) #1"°*C NMR (CD,0D, 125 MHz) #{
WL,

wEa wOEDRY), 5% T HEE, ESI-MS m/z:
144 [M+H] ", 43 ¥\ N CH,NO,. 'H NMR (CD,0D,
500 MHz) 6, 2.16 (1H, m, H-4a), 2.32 (1H, m, H-3a),
2.36 (1H, m, H-4b), 2.48 (1H, m, H-3b), 3.74 (3H, s, 4-
OCH,), 4.29 (1H, m, H-5); °C NMR (CD,0D, 125 MHz)
Jd. 181.6 (C-2), 30.3 (C-3), 25.8 (4-OCH,), 57.0 (C-5),
174.5 (C-6), 52.9 (C-7). LA L-%u¥s 5 sCwk!™ it 4754 L,
WENEYNER AR TR,

&s AtkERMAK, 5T WEE, ESI-MS
m/z: 119 [M+H]', 43 ¥ 34 C,HN,. 'HNMR (CD,0D,
500 MHz) 6, 7.16 (1H, m, H-5), 7.19 (1H, m, H-7), 7.45
(1H, d, J = 7.6 Hz, H-6), 7.96 (1H, s, H-3), 8.08 (1H, d,
J=17.6 Hz, H-8); "C NMR (CD,0D, 125 MHz) 6. 133.0
(C-3), 122.3 (C-4), 122.0 (C-5), 127.5 (C-6), 112.9 (C-7),
138.2 (C-8), 123.5 (C-9). LA % #is 5 ekl it 47 X b,
Wl e A W) s e

tate JLOWEDIRY, 5T W, ESI-MS m/z:
245 [M+H] ", 41\ C,H,,0N,. 'H NMR (CD,0D,
500 MHz) d,, 3.73 (1H, dd, J = 12.3, 2.8 Hz, H-5b"), 3.83
(1H, dd, J = 12.3, 2.8 Hz, H-5a'), 3.99 (1H, dd, J = 7.0,
1.9 Hz, H-4"), 4.14 (1H, m, H-3"), 4.16 (1H, m, H-2'), 5.68
(1H, dd, J = 8.1, 1.5 Hz, H-5), 5.88 (1H, d, J = 3.9 Hz,
H-1Y, 7.99 (1H, dd, J = 8.1, 1.5 Hz, H-6); "C NMR
(CD,0D, 125 MHz) d, 152.5 (C-2), 166.2 (C-4), 102.7
(C-5), 142.7 (C-6), 90.7 (C-1'), 75.7 (C-2"), 71.3 (C-3"),
86.3 (C-4"), 62.3 (C-5"). LA _EH¥E 5 ek k47 X} EE,
WEN AR T -

&7 HEEAEBRY, 5T W, ESI-
MS m/z: 268 [M+H] ", 731 N C,H,;0,N,. 'HNMR
(CD,0D, 500 MHz) ¢, 3.53 (1H, m, H-5'a), 3.66 (1H,
m, H-5'b), 3.96 (1H, m, H-4'), 4.14 (1H, m, H-3"), 4.61
(1H, t, J = 6.0 Hz, H-2"), 5.87 (1H, dd, J = 6.2, 1.8 Hz,
H-1", 8.13 (1H, s, H-8),8.35 (1H, s, H-2); "C NMR
(DMSO-d,, 125 MHz) d,. 152.6 (C-2), 149.3 (C-4), 119.6
(C-5), 156.4 (C-6), 140.1 (C-8), 88.1 (C-1"), 73.6 (C-2"),
70.9 (C-3"), 86.1 (C-4'), 61.9 (C-5"). LA %¥ 5 !

HEAT XL, B e S IR -

&8 TLOEIRY), 5 ¥ T W, ESI-MS m/z:
206 [M+Na] ", 4> 73N C,H,,NO,. 'H NMR (CD,0D,
500 MHz) 6, 2.33 (2H, t, J = 7.2 Hz, H-5), 2.54 (2H, m,
H-8), 2.56 (2H, m, H-7), 3.36 (2H, t, J = 7.2 Hz, H-6),
3.66 (3H, s, H-10), 5.60 (1H, s, H-3); °C NMR (CD,0D,
125 MHz) d. 167.7 (C-2), 119.2 (C-3), 158.3 (C-4), 28.6
(C-5), 40.1 (C-6), 32.4 (C-7), 31.9 (C-8), 174.5 (C-9),
52.2 (C-10). LA % 5 SR AT X B, et &)
A rehmanalkaloid C.

WG9 ke CAE A, 5T HEE, ESI-MS m/z:
165 [M-H] ", 4 ¥ 3\ CH,,0,. 'H NMR (CD,0D,
500 MHz) §, 1.21 (3H, s, 10-CH,), 2.63 (2H, m, H-9),
3.59 (2H, t, J = 4.7 Hz, H-8), 4.64 (1H, t, J = 5.7 Hz,
H-7),7.08~7.23 (4H, m, H-2, 4, 5, 6); "C NMR (CD,0D,
125 MHz) J,. 143.3 (C-1), 124.7 (C-2), 145.5 (C-3), 128.1
(C-4), 129.3 (C-5), 126.9 (C-6), 76.0 (C-7), 68.8 (C-8),
29.9 (C-9), 16.2 (10-CH,). LA I %4 55 SC k! i3k 47 %
b, b &N 1-3- 2 3L FEH)-1,2-2 %,

HEY10 R E OEDRY), 5% T L, ESI-MS
m/z: 193 [M-H] , 7+ C,(H,,0,. 'HNMR (CD,0D,
500 MHz) §, 1.19 (3H, s, 10-CH,), 2.61 (2H, m, H-9),
3.58 (2H, t, J = 5.1 Hz, H-8), 4.63 (1H, t, J = 5.1 Hz,
H-7), 7.16 (2H, m, H-3,5), 7.26 (2H, m, H-2,6); °C NMR
(CD,0D, 125 MHz) 6, 144.8 (C-1), 128.7 (C-2,6), 129.3
(C-4), 127.5 (C-3,5), 75.8 (C-7), 68.8 (C-8), 29.6 (C-9),
16.3 (C-10). LA b ##E 5 SCilk! gk 47 %t b, e 4 &
YR (3-& KoK HE)-1,2-2

& AEEERBRY), 57T HEE, ESI-MS
m/z:309 [M+Na]", 7+ 7 N C,,H 0, 'HNMR (CD,OD,
500 MHz) 6, 4.38 (1H, d, J = 7.8 Hz, H-1'), 4.72 (1H, d,
H-7a), 4.92 (1H, d, H-7b), 6.79 (2H, d, H-4, 5), 7.11 (1H,
d, H-3), 7.33 (1H, d, H-6); °C NMR (CD,0D, 125 MHz)
d. 1252 (C-1), 156.6 (C-2), 116.3 (C-3), 130.1 (C-4),
120.5 (C-5), 131.0 (C-6), 71.7 (C-7), 103.5 (C-1"), 75.1
(C-2"), 78.1 (C-3',5"), 67.8 (C-4"), 62.8 (C-6"). LA I ¥
5 CERUMBEAT 0 L, B E S P 2-F AR R 2R -1-0-
B-D-TE G HEH o

a2 AEOTERMAR, 5T HEE, ESI-MS
m/z:413 [M+Na]', 710U~ C,,H,,0,» 'HNMR (CD,0D,
500 MHz) d,, 1.30 (3H, s, H-10), 3.68 (3H, s, H-12), 4.65
(1H, d, J = 8.0 Hz, H-1'), 5.44 (1H, d, J = 4.3 Hz, H-1),
7.39 (1H, s, H-3); "C NMR (CD,OD, 125 MHz) J. 95.4
(C-1), 152.0 (C-3), 113.4 (C-4), 32.0 (C-5), 30.7 (C-6),
40.7 (C-7), 80.5 (C-8), 52.3 (C-9), 24.6 (C-10), 169.4 (C-
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11), 51.6 (C-12), 99.8 (C-1'), 74.7 (C-2'), 78.4 (C-3"),
71.7 (C-4"), 78.0 (C-5"), 62.9 (C-6"). LA I %¥ 5 k"™
HEAT XL, B E A &1 9 B e H R S

WEMI3  LEEVRY), 5% T I, ESI-MS m/z:
427 [M+Na] ", 4r ¥~ C,,H,,0,,- 'H NMR (CD,OD,
500 MHz) 6,, 1.52 (1H, m, H-6a), 1.80 (1H, m, H-7a),
2.06 (1H, m, H-7b), 2.21 (1H, m, H-6b), 2.52 (1H, t, J =
7.6 Hz, H-9), 2.94 (1H, m, H-8), 3.20 (1H, m, H-5), 3.69
(3H, s, H-12), 4.65 (1H, d, J = 7.9 Hz, H-1"), 5.21 (1H,
d,J=6.4Hz,H-1),7.46 (1H, brs, H-3); "C NMR (CD,O0D,
125 MHz) 6, 97.5 (C-1), 153.3 (C-3), 111.9 (C-4), 36.2
(C-5), 33.4 (C-6), 29.6 (C-7), 46.3 (C-8), 45.1 (C-9),
178.9 (C-10), 169.3 (C-11), 51.7 (C-12), 100.5 (C-1'),
74.7 (C-2"), 78.5 (C-3"), 71.5 (C-4"), 77.9 (C-5"), 62.7 (C-
6"). LA EHHE 5 SCEREO AT X B, e B 11
methylforsythide.

&4 TERIRY), 5% T W EE, FAB-MS
m/z: 357 [M-H] , 7+ ¥~ C, H,,0,. 'HNMR (CD,0D,
500 MHz) §,, 1.78 (1H, m, H-6a), 2.01 (1H, m, H-6b),
2.30 (2H, m, H-7), 3.20 (1H, m, H-5), 4.67 (1H, d, J =
7.9 Hz, H-1"), 5.06 (1H, d, J = 1.6 Hz, H-10a), 5.12 (1H,
d, J = 1.6 Hz, H-10b), 5.44 (1H, d, J = 4.9 Hz, H-1),
7.46 (1H, brs, H-3); "C NMR (CD,0D, 125 MHz) 6,
96.4 (C-1), 153.9 (C-3), 111.3 (C-4), 35.5 (C-5), 31.9 (C-
6), 31.6 (C-7), 150.5 (C-8), 46.4 (C-9), 109.9 (C-10),
170.3 (C-11), 99.8 (C-1'), 74.7 (C-2"), 78.4 (C-3"), 71.7
(C-4", 78.0 (C-5", 62.8 (C-6". LA L3 5 ek IBE T
XL, e AN T-Z 8 TR

& 1s  LEwRY), 5% T W EE, ESI-MS
m/z: 535 [M+H]", 7373~ C,,H,,0,,. 'HNMR (CD,0OD,
500 MHz) d,, 2.08 (1H, m, H-6a), 2.69 (1H, t,J = 7.8 Hz,
H-9), 2.80 (1H, m, H-6b), 3.21 (1H, m, H-5), 3.70 (3H,
s, H-12), 4.16 (1H, d, J = 4.3 Hz, H-10a), 432 (1H, d,
J=4.3 Hz, H-10b), 4.66 (1H, brs, H-1"), 4.69 (1H, d, J =
1.4 Hz, H-1'), 5.03 (1H, d, J = 7.9 Hz, H-1), 5.83 (1H, s,
H-7), 7.51 (1H, brs, H-3); "C NMR (CD,OD, 125 MHz)
3. 99.2 (C-1), 153.8 (C-3), 113.0 (C-4), 37.3 (C-5), 40.3
(C-6), 129.1 (C-7), 145.3 (C-8), 47.5 (C-9), 61.9 (C-10),
170.0 (C-11), 52.2 (C-12), 101.1 (C-1", 75.3 (C-2'), 78.3
(C-3"), 72.7 (C-4"), 77.4 (C-5"), 68.1 (C-6"), 102.6 (C-1"),
71.9 (C-2"), 74.5 (C-3"), 70.3(C-4"), 72.9 (C-5"), 18.6
(C-6")o DAL EHE 5 SCHRP AT T LE, @ A &N 1-
O-0-L- R Z5HEHF (1—6)--D- M I 3 % BT o

th&aM1e HEEIRE &, 5% T HEE, ESI-MS
m/z: 162 [M] ", 4r T XN CH,,0,- 'H NMR (CD,OD,

500 MHz) 6, 1.28 (3H, d, J = 6.1 Hz, H-6), 4.01 (1H, m,
H-5), 4.06 (1H, m, H-2), 4.43 (1H, m, H-1), 4.49 (1H, d,
J = 4.6 Hz, H-3); "C NMR (CD,OD, 125 MHz) 6. 84.2
(C-1), 70.6 (C-2), 72.4 (C-3), 178.1 (C-4), 64.9 (C-5),
20.3 (C-6)o LA -Hd 5 SCHERP AT X B, B E G
N 6-deoxy-D-mannono-1,4-lactone .

EW1T AEEIRE &, 57 T i, FAB-MS
m/z: 131 [M+H]", 7+F % C;H0,. 'HNMR (CD,0OD,
500 MHz) d,, 3.77 (3H, s, 5-OCH,), 6.78 (2H, s, H-2,3);
C NMR (CD,0D, 125 MHz) d,. 167.0 (C-1), 135.6 (C-
2), 133.9 (C-3), 167.9 (C-4), 52.7 (5-OCH,). LA L%
5GP AT X L, B E A YN E SR B H S .

EY18  BEEIRG &, 5% T FEE, ESI-MS
m/z: 378 [M]*, 4 F 30 A €, H, 0, 'H NMR (CD,0D,
500 MHz) J, 3.82 (3H, s, 3'-OCH,), 3.83 (3H, 5, 3-OCH,),
6.61 (1H, d, J = 8.1 Hz, H-5,5"), 6.69 (1H, t, J = 8.0 Hz,
H-6,6'),6.93 (1H, s, H-2,2"); "C NMR (CD,OD, 125 MHz)
d. 137.8 (C-1), 113.1 (C-2), 149.1 (C-3), 145.7 (C-4, 4",
116.3 (C-5), 121.7 (C-6), 52.1 (C-7), 45.0 (C-8), 43.9
(C-9), 63.7 (C-10), 59.7 (C-11), 60.4 (C-12), 137.2 (C-1"),
112.8 (C-2"), 148.8 (C-3"), 116.2 (C-5"), 121.4 (C-6"), 56.5
(3-OCH,), 56.4 (3'-OCH,). LA_E%#i 5 SR> 47 5%k L,
Tifi %€ 16 & %04 daphneresinol o

WEM1Y  BEOTERMAK, 5T HEE, ESI-MS
m/z: 303 [M-H] , 433 C,;H,,0,. 'HNMR (CD,0D,
500 MHz) 6, 4.51 (1H, d, J = 11.5 Hz, H-3), 4.92 (1H,
d, J=11.5 Hz, H-2), 5.89 (1H, d, J = 2.1 Hz, H-6), 5.93
(1H, d, J = 2.1 Hz, H-8), 6.80 (1H, d, J = 8.2 Hz, H-5"),
6.86 (1H, dd, J=8.2,1.9 Hz, H-6'), 6.97 (1H, d,J=1.9 Hz,
H-2"; “C NMR (CD,0OD, 125 MHz) §.. 85.2 (C-2), 73.8
(C-3), 198.5 (C-4), 165.4 (C-5), 97.3 (C-6), 168.8 (C-7),
96.3 (C-8), 164.6 (C-9), 101.9 (C-10), 129.9 (C-1"), 116.1
(C-2"), 146.4 (C-3"), 147.2 (C-4'), 115.9 (C-5"), 120.9 (C-
6"). LA EHHE 5 SCERPIBEAT X L, R AN A

&P 20  HEEEBRY, 5% T B, ESI-
MS m/z: 337 [M+H] ", % T X~ C,,H,O,- 'H NMR
(CD,0D, 500 MHz) 6, 1.20 (3H, d, J = 6.2 Hz, H-6'),
3.46 (1H, t, J = 9.5 Hz, H-4), 3.68 (1H, m, H-5"), 3.86
(3H, s, 3-OCH,), 3.89 (1H, m, H-3'), 4.06 (1H, dd, J =
3.0, 2.0 Hz, H-2'), 5.48 (1H, d, J = 1.5 Hz, H-1'), 6.61
(1H, d, J = 8.6 Hz, H-5), 7.61 (2H, d, J = 7.7 Hz, H-2,6);
“C NMR (CD,0D, 125 MHz) 6. 126.3 (C-1), 114.4
(C-2), 150.9 (C-3), 151.3 (C-4), 117.5 (C-5), 124.4 (C-6),
169.6 (C-7), 100.6 (C-1", 71.9 (C-2"), 72.2 (C-3"), 73.7
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(C-4", 71.1 (C-5"), 17.9 (C-6), 56.5 (3-OCH,). BA L%t
P 5 TRV HEAT 0T L, 58 46 A ) 4 rhamnopyranosyl

vaniloyl.

fEETIMR: WU B R AL ERS —EE, sthh 15
i 3t A 22 B3 PR 20 8 S E DL R SO R AR T W L
A A SR I Xk S 6 v 38 ] ) 17 il 4 1 6 B AN 3, F 5T
AR A B o AR LA L A5 006 IR T o] J= M RIS 5 o] 55 B
PR 1S A B AR AR (0 20 1 1 T A R A AR S (1
WHEH, ST i Bt a2 s AR .

FUMSE: P 18 2975 WA AR R 2 o R

References

[1] Feng WS, Li M, Zheng XK, et al. Study on chemical constituents
of immunosuppressive parts from the roots of Rehmannia
glutinosa [J]. Chin Pharm J (9 [E 24 % 4% &), 2014, 49: 1496-
1502.

[2] Meng QY, Lv XF, Jin XD. Effect of Rehmannia glutinosa
Libosch water extraction on gene expression of proinsulin in
type 2 diabetes mellitus rats [J]. J Chin Med Mater ( H 25 #1),
2008, 31: 397-399.

[3] Yu M, Qin LQ, Chi JM, et al. Effects of Dihuang Tusi Tiaojing
granules on expression of GnRHR protein in premature ovarian
failure rats caused by cyclophosphamide [J]. J Chin Med
Pharmacol ([ 24 %#1)), 2015, 43: 51-54.

[4] Xu L, Zhang W, Zeng L, et al. Rehmannia glutinosa polysaccha-
ride induced an anti-cancer effect by activating natural killer
cells [J]. Int J Biol Macromol, 2017, 105: 680-685.

[5] Zhao YY, Chen Y, Shan ZF, et al. Evaluation of the estrogenic
effects of rehmapicrogenin [J]. Acta Pharm Sin (% %% %% ),
2019, 54: 308-312.

[6] Liu YF, Shi GR, Wang X, et al. Chemical constituents from
whole plants of Rehmannia chingii [J]. Chin Tradit Herb Drugs
(FFHZY), 2016, 47: 1830-1833.

[71 Liu YL, Cao YG, Kan YX, et al. Two new eremophilane-type
sesquiterpenes from the fresh roots of Rehmannia glutinosa [J].
Phytochem Lett, 2020, 42: 125-128.

[8] WeiJH, Li YN, Mo HW, et al. Study on chemical constituents of
Zhuang medicine Sauropus rostratus [J]. Lishizhen Med Mater
Med Res (I [H £ [H £4)), 2017, 28: 289-291.

[9] Xiong B, LiY, Lv W, et al. Ruthenium-catalyzed straightforward
synthesis of 1, 2, 3, 4-tetrahydronaphthyridines via selective
transfer hydrogenation of pyridyl ring with alcohols [J]. Org
Lett, 2015, 17: 4054-4057.

[10] Kraatz U. Addition of aryl isocyanates with y-butyrolactim and
o-valerolactim ether [J]. Tetrahedron, 1973, 29: 3991-3993.

[11] He CJ, Peng C, Dai O, et al. Chemical constituents from Leonurus

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

Japonicus injection [J]. Chin Tradit Herb Drugs (71 % %), 2014,
45:3048-3052.

Ren YJ, Cao YG, Zhang BB, et al. Chemical constituents and
antitumor activity from stems and leaves of Dioscorea opposita
[J]. Chin Tradit Herb Drugs ("1 %:24), 2020, 51: 918-924.

Ren J, Xie YG, Guo YG, et al. Chemical constituents of Liparis
viridiflora [J]. Chem Nat Compound, 2019, 55: 552-554.

Feng WS, Li F, Guo MH, et al. A new pyrazine derivative from
Dioscorea opposite Thunb [J]. Acta Pharm Sin (2522 %:4), 2017,
52:1299-1301.

Liu YF, Shi GR, Wang X, et al. Bioactive iridoid glycosides
from the whole plants of Rehmannia chingii [J]. J Nat Prod,
2016, 79: 428-433.

Yan YM, Zhu HJ, Xiang B, et al. Chemical constituents from
Periplaneta americana and their effects on wound healing [J].
Nat Prod Res Dev (KR ¥HfF 78 57 ), 2018, 30: 591-596.
Zhao JY, Ding JH, Li ZH, et al. Three new phenyl-ethanediols
from the fruiting bodies of the mushroom Fomes fomentarius [J].
J Asian Nat Prod Res, 2013, 15: 310-314.

Zhuang XC, Yan YM, Zhang QZ, et al. Chemical constituents
from n-BuOH extract of Codonopsis pilosula [J]. Mod Chin Med
(hEBCHZ), 2017, 19: 1233-1239.

Li M, Wang XL, Zhang ZG, et al. Three new alkaloids and a
new iridoid glycoside from the roots of Rehmannia glutinosa [J].
Phytochem Lett, 2017, 21: 157-162.

Zhang YL, Gan ML, Li S, et al. Chemical constituents of stems
and branches of Adina polycephala [J]. China J Chin Mater Med
(FEFZZE), 2010, 35: 1261-1271.

Yang JQ, He WIJ, Tan NH, et al. Chemical constituents of
Pedicularis cephalantha Franch and P. siphonantha Don [J]. Nat
Prod Res Dev (K= 7t 5 %), 2009, 21: 600-603.
Zhang YL, Gan ML, Lin S, et al. Glycosides from the bark of
Adina polycephala [J]. J Nat Prod, 2008, 71: 905-909.

Liu ZY, Luo DQ. Chemical constituents from the Trollius
chinensis [J]. Chin Tradit Herb Drugs (" ¥ %), 2010, 41: 370-
373.

Zhang Y, Ruan HL, Zhang YH, et al. Chemical constituents from
the Cirsium henryi [J]. Her Med (& i 5 i), 2007, 12: 1425-
1426.

Liang S, Shen YH, Tian JM, et al. Phenylpropanoids from Daphne
feddei and their inhibitory activities against NO production [J]. J
Nat Prod, 2008, 71: 1902-1905.

Jin HZ, Chen G, Li XF, et al. Flavonoids from Rhododendron
decorum [J]. Chem Nat Compound, 2009, 45: 85-86.

Liu YF, Liang D, Luo H, et al. Chemical constituents from root
tubers of Rehmannia glutinosa [J]. Chin Tradit Herb Drugs (1 %%
2), 2014, 45: 16-22.



