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Chemical constituents of Phlomis medicinalis (1)
YU Zhen-xi, WANG Gang-li, LIN Rui-chao
(National Institute for the Control of Pharmaceutical and Biological Products, Beijing 100050, China)

Abstract: Objective To study the chemical constituents of Phlomis medicinalis. Methods

The con-

stituents were isolated and purified by various modern chromatography techniques and the structures were

elucidated by physicochemical properties and spectral analyses. Results

Ten compounds were obtained

and elucidated as 1-dehydroxyshanzhigenin methyl ester ( I ), notohamosin A (I ), verbascoside (I ), 3,
4-dihydroxyphenyl ethanol ( V), succinic acid (V ), sucrose (W), 2, 6-difructose (VI), butyl-g-D-fruc-

topyanoside (M), D-glucose (KX ), and D-fructose (X ). Conclusion

All the compounds are isolated

from this plant for the first time, compound I is obtained from the plants of Phlomis Linn. for the first

time, and compound I is a new one.
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B2 MpaA 2 MAKSE 11 2B E S 'H-NMR
BEHEE — B FEF 6u:7. 6(1H,s) ; *C-NMR i
# DEPT % B /R A — % 42 oc:156. 8 #1 110. 1,75

’ /Nkfﬁg 8c:44-1 ﬂ 48-5:"‘/[\HE$§ 3c:47.7yﬁ

F—1EEHWTHR 6664, — M HEEHWH X
0c:97. 7 Fi— M HEEMZEK 6c:80. 0 55, LL L BB
RHRLEY | AR LEY S H CARE
3 BB UR 642 3. 68(3H,s)F1 8¢c:170. 7/52. 0, E it
HMQC #1 HMBC # (B 1 1% DHHERXR. &8
DEPT #%,7] 81 2 DR E 0c:44.1 F1 48.5 0518
C5MCIOMES, WHHE 6:47.7 K C-7T MERIE
B2 BRI EERFEC60:79. DL, —F
FEEFERK C-8(8c:80.0) £, H—MEE W T (5
66. 4K C-1 MIBk1E 5 LAY | 5AMERIERMLL B
183 B9 1 HE 7 B B (shanzhiside methyl ester)! )
'H-NMR5“C-NMRE#EH L, > T —45 C-1 fik
HEMEEBHREAES,C-1.C-7.C-9 MR E
S E BB Adc:28. 4.2.1 1 3.2,C-3,C-5,
C-6 iMBES M EHAHE Adc:4.0.2.7 F1
2.1, Rt B E S ML F B EEA -G 544
PILER P EEY (B 2 P RFOM 1-RIE K P B
(1-epishanzhigenin methyl ester)"" (& 2 $ i RF,)
BNC-NMR#UE (& DM, B C-1.C-9 fiMIBIE S
SR B AL A 26.0/27. 8F13. 4/3. 4,C-34r

KB5S M K3F AL Adc:3.8/3.0 ASh, A B
BIESWILENBEER—B. GEULMLLEY
I MM ER 1-£ 52 14E K P AL (1-dehy-drox-
yshanzhigenin methyl ester) , i3 SCER R, 7T 14k
BY 1 h—Hay, S HRE 1 1l 2,

1 A% 1 HMBC TEHE
Fig. 1 HMBC Correlation of compound I
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Fig. 2 Chemical structures of RF,, RF;,

and compound 1

®1 A% 1 .RF, . RF,; ) NMR(CD,0D,500 MHz) ¥ i§
Table 1 NMR (CD,OD, 500 MHz) Data of compound I, RF,, and RF,

13C-NMR

;24 3C-NMR I DEPT | HMBC |
1 RF, RF,
1 66. 4 92. 4 94.2 4.05,dd,J=5.0,11. 5 Hz; CH, C3.Cs
3.52,t,J=10.0,11. 0 Hz
3 156. 8 153.0 153.8 7.6,8 CH C1,CisCs,Cn
4 110.1 110.0 110.0 C
5 44.1 43.3 42.6 2.99,t,J=6.5,6.0 Hz CH C3,C4,Cs,Cy
6 80.0 80. 3 78.2 3.96,m CH
7 47.7 49.2 48.7 2.06,dd,J=8.0,14. 5 Hz; CH;, C5,Cs,Cs+Cio
1.75,dd,J=3.0,14.5 Hz
8 79.7 81.0 79.5 C
9 48.5 51.9 51.9 2.20,m CH Cs
10 24.1 25.0 24.0 1.18,s CH, C7,CsyCs
11 170.7 170.2 170.2 . - C
-OCH;, 52.0 53.2 53.0 3.68,s CH; Cn
1 BES5HH (Waters A A} ). Sephadex LH-20 (Amersham 2

X5 BRBATENAERERUBEARL
&), Impact — 400 % 41 5 3t 3% {X (Nicolet 2 7]),
KBr [ ki ; Inova — 500 & # ® 3t #% {% (Varian 2
B]); Waters LC-MS QZ2000 # [ # {¥ (Waters 2
7)) ; Waters Prep LC 4000 %! ] 45 5 35 ¥k HH 8,15 (X

#);D-101 BR LR # AR CRBHTH L TAH R
PR s W 6 T R M A0 AE 5 9 B R (120~200 B,
HFHWHEMLL) ). HAKHERHHT4,

B MEALTEAGEYH AR EFKARE
FZ5 %X P. medicinalis Diels T 48 . 2003
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HFIARTHBEREAKZ M, b R EZ R
FRAARB . A AERTERAVEE LK
BHGEAE,

2 BRS5HH

RS MR TEMB 10 kg BB, 451 8.6.4
HRESUZHEEARBER, BK 2 h, FHRRA. B
EWXEHBER 2.2kg, BEAKERE 2 D-101
B ACFL R BEE AR B % B, 43 1 A 10%6.40%6.95 % Z BE
W RN ZEBEBARE. R 1I0%ZEERY
BA&500 g(3 1. 5 kg) , K480, 43 5 P A i ik L B
B Z EEF/K M FIIE T B2, R Rl O 79 18 &5
HEE BUKIRAETEHARE 65 (A MBI
FMRZEFLURESBEHIANLEYS 0%
95 % ¥ ML 41 4 B 48 B 9 b 2 LA MR, Bk
SR ALK A, M- REEERE, g
WO R 2 8% I €3 A R A 3 50 85, 4 B
BENLEYE (35 mg), N (18 mg), V (37 mg). Vi
(75 mg) . VB (36 mg) , VI (15 mg). X (23 mg), X (35
mg); 40% ZHEEB YR E 250 g, RELHEHEA
W A-PEEERE.BLEY 1 (1 mg);95Y%
ZEERYBRR Vg, REGHREGIE. EERA
WMEB-ERZE A PEEERR. BLED T
(21 mg).

3 %R

WaEY 1 . BEKBK,mp 145~148 C. A TR :
CyHs055 ESI-MS m/z: 229[M+11*, 251 [M +
Na]*,211[M—OH]J*;IR v&&(cm™): 3 406,3 361,
3080, 2 972, 2 937, 2 885, 1 651, 1628, 1178,
1132;'H-NMR, *C-NMR, DEPT # HMBC % &
MEERE L.

HEW 1. 8&®&MK, mp 297~300 C;[a]?
—39.7° (¢, 0.060 5 g/100 mL, CH;OH); Lieber-
mann-Burchard & M B .4 F R C,oH, 05 ESI-MS
m/z: 497 [M + Na]*, 362, 318, 274, 218; IR K&
(ecm™'): 3 369, 3 030, 2 970, 2 943, 2 854, 1 468,
1446, 1 388, 1 377, 1 333, 1 130, 1 055, 1 032;
'H-NMR (C;D;N, 500 MHz) 8 2. 28 (1H, dd, J=
4.0,11.0 Hz,H;-1),1.94(1H,d, J=4. 0 Hz, H,-
1),4.50(1H,d,J=11.0 Hz,H-2),4. 90(1H, br. s,
H-3),2.25(1H,d,J=11. 0 Hz,H-5),0. 84(1H,m,
H;-6),1.03 (1H, m, H,-6), 1. 37 (1H, m, H,-7),
1.48(1H,m,H,-7),2. 36 (1H, m,H-9), 5. 72 (1H,
d,J=10.5 Hz,H-11),6.00(1H,dd,J=2.5,10.5
Hz,H-12),1.01(1H,d,J=12.5 Hz,H,-15), 1. 60

(1H,m,H,-15),1. 74(1H,m,H;-16),1. 65(1H, m,
H,-16),5.52 (1H, br. s, H-18), 1. 99 (1H, m, H;~
19),1.36 (1H, m, H,-19), 1. 96 (1H, m, H,-21),
1. 48 (1H, m, H,-21), 1. 59 (1H, m, H,-22), 1. 67
(1H,m,H,-22),4. 62(1H,d,J=11. 0 Hz,H,-23),
4.42(1H,d,J=11. 0 Hz,H,-23),4. 20(1H,d,J=
11.0 Hz,H,-24),4.09(1H,d,J=11. 0 Hz,H,-24),
1.13(3H,s,H-25),0. 84(3H,s,H-26),0. 92(3H,s,
H-27),1.27(3H,s, H-28), 3. 66 (1H,d, J=10.5
Hz, H,-29), 3.60 (1H, d, J= 10.5 Hz, H,-29);
BC-NMR# DEPT (C;D;N, 500 MHz)¢': 42. 8(C-1,
CH,),66.2(C-2,CH),73.8(C-3,CH), 47.6(C-4,
C),44.5(C-5,CH), 19.0(C-6,CH,), 32. 7(C-7,
CH,), 41.0(C-8,C), 54.8(C-9,CH), 38.1(C-10,
C),130.7(C-11,CH),126.0(C-12,CH),139. 1(C-
13,C),40.5(C-14,C), 26. 3(C-15,CH,), 32. 8(C-
16,CH;),45.0(C-17,C), 136.1(C-18,CH),52.0
(C-19,CH,), 44. 7(C-20,CH), 35. 7(C-21,CH,),
39.6(C-22,CH), 69.0(C-23,CH;), 63. 6 (C-24,
CH;),19. 3(C-25,CH,),16. 7(C-26,CH;),20. 1(C-
27,CH;),27. 0(C-28,CH,),70. 9(C-29,CH,), KL k
B0 A0 M R PO 3 O 5 SRR G A — B B
EhEY 1 AHEFEER A(notohamosin A),
'f’b%% I : B@%*’ﬁ?ﬁ:CZQHﬂﬁoW;ESI-
MS m/z: 625[M + H]*; 'H-NMR (CD;0D, 500
MHz) 8 : aglycone, 7. 14 (1H,d, J=1.5 Hz, H-2),
6.76 (1H,d,J=8.5 Hz,H-5),7.02(1H,dd, J=
2.0,8.5 Hz,H-6),4.00(1H, m, H;-a), 3. 86 (1H,
m,H;-a),2. 73 (2H, m, H-B) ; caffeoyl moiety, 7. 14
(1H,d,J=1.5 Hz,H-2),6. 71(1H,d,J=8. 5 Hz,
H-5),7.10(1H,dd, J=1.5, 8.5 Hz, H-6), 6. 32
(1H,d,J=15.5 Hz,H-a),7.60(1H,d,J=15.5
Hz,H-8);Glc,4.32(1H,d,J=8. 0 Hz,H-1);Rha,
5.14(1H,d,J=1.5 Hz,H-1); *C-NMR (CD,OD,
500 MHz) 8 aglycone, 131. 4 (C-1), 116.5(C-2),
146.1(C-3),144.7(C-4),117.1(C-5),121.2(C-
6),72.3(C-a), 36. 6 (C-B) ; caffeoyl moiety, 127.7
(C-1), 115.4 (C-2), 147.9 (C-3), 150. 8 (C-4),
116. 3(C-5),124. 3(C-6),115. 1(C-a),149. 4(C-B),
168. 2(-C=0);Glc,104. 2(C-1),76.2(C-2),81. 9
(C-3),70.4(C-4),76.0(C-5), 62. 4 (C-6); Rha,
103.0(C-1),72.0(C-2),72.2(C-3),73.8(C-4),
70. 6(C-5),18. 4(C-6) . LA F 304 5 O E A —
B MBS I BT HH (verbascoside) ,
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HEYN REBWKFeCl; RREMEE. 2F
& :C3H00;;EI-MS m/z:154[M]*,123,95,69,51,
31;IR &% (em™'): 3 402, 1 606,1 527; 'H-NMR #l
BC-NMR K3 ¥ 5 3 5 SRR 8 A — B, o
EAEYIN R 3, 4-“BEXZH,

eV :BEBK, mp 185~187 C, bRk .
4 F X : CHO,; ESI-MS m/2:117[M — 1]+, 72
[M—1—~COOH]*,55[M —1—COOH — OHJ*;
'H-NMRAI*C-NMR 9 3 ¥ B85 5 SO IR B Ak —
s BB AT V N EFR.

EDV:EERREH(F B, mp 189~
190 'C;Molish KR fH#E . 4 F K :Ci,H,0,, 5 ESI-
MS m/z:343[M+1]* ;'H-NMR#13*C-NMR () I 3%
BEEXRBEEA B HHEHED VR

&YV B &K, mp 96~98 C;Molish &
Tﬁl‘ﬂﬁo ﬁ%ﬁ:clezoouiESI'MS m/z;343|:M+
1]*;"C-NMR ¥ B i 53 5 SOk i E B A — B0,
HBELEYIR 2,6- K RH.

LAY, T H RS & mp 206~208 C. 4>
F & CoHwOss ESI-MS m/z: 259 [M + Na]*;
'H-NMRHI"*C-NMR fJ i 3 8048 55 SOk IR 8 A —
B MBE LAY VI R T .

ﬂ.’;‘g% KX Eﬁﬂaﬂﬁiv;ﬁ‘ﬂ% ,mp 147~148 C,
2 F X :CsH,,04; ESI-MS m/2:180[MJ*; TLC X}
WERRA, ZIEYS D-HHEESTBHA RE
—8, HZHBAHAA T M 'H-NMRfC-NMR
B BE S XM A - ERE Y X
KX D-#E¥.

&Y X .86 &, mp 100~102 C,4F=:

CsH]zOsiESI"MS m/z: 180[M]+ }TLC X;j' tt%gﬁ%
0. A WS D-RAE R i—5, A= HRAH
FA TR *C-NMR ) 5 3% B 48 5 SOk B A —
B &Y X h D-RH,
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Rop Ak R4, 8 M*,E

5,5 #,EEL

OHEPENEGEEYFRF, SR FUEYRE DHEHHEYHEFRPOILH HR 210014)

M E:BN HRERAEFHNEFEIRENS. FE AOAOXEHAHAZERR. REE . RHEEAERFEHK
BHEHSBEILEY | ~M REASYNHEEHERREAEEERELEH. &R MRBEHEHTLSE
EET SN BEAREAMINBFLREBRS AR BRAARCD AL PARCD . HBEHAKD,
marmesin 4'-O-B-D-apiofuranosyl-(1— 6 )--D-glucopyranoside ( NV ), B-D-glucosyl-6'-(8-D-apiosyl ) columbianetin
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