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Chemical constituents from Thamnolia
vermicularis in Lijiang

WANG Qiong, CHENG Zhi, YAN Bo"
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Abstract: Thamnolia vermicularis is a kind of lichen tea plants, which grows in Alpine moss belt above 4 000 meters
high, so it is naturally wild and can not be artificially cultivated. As a beverage, snow tea can be soaked alone and also
serves as tea. It has the effects of clearing heat, quenching thirst, clearing liver and improving vision. In order to cla-
rify the chemical constituents of T. vermicularis, methanol extracts of T. vermicularis were isolated by column chroma-
tography and thin layer chromatography. We got nine compounds, the chemical structures were determined by spectral
analysis as follows; 2-hydroxy-n-tetracosanoic acid-1-methyl ester (3), 2, 3-dimethoxy-5-methylphenol (4), 2-
hydroxy-4, 5-dimethyl-1, 3-benzenedicarboxylic acid dimethyl ester ( 5), 2-hydroxy-4-methoxy-6-methyl-1, 3-
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benzenedicarboxylic acid-3-methyl ester(6) , Ergosta-7,22-E-dien-3B-o0l (7), Ergosta-5, 8, 22E-trien-33-0l(8) , B-

Sitosterol (9), and two new compounds 8, 11, 14, 17-tetrahydroxy-4, 4, 20, 20-tetramethyl-1, 23-tricosandioic acid

dimethyl ester (1) and 8,11, 14, 17-tetrahydroxy-4, 4,20, 20-tetramethyl-1, 24-tetracosandioic acid-24-methyl ester

(2). Compounds 1, 2, 3, 4, 5, 6 were firstly reported for this plant. All these can provide information for utilization

for this plant.

Key words: Thamnolia vermicularts, chemical constituents, structural identification

F135 2% ( Thamnolia vermicularis) AR KL IR |
J& M5 FL ( Thamonliaceae ) Hi 45 & ( Thamnolia ) FE¥)
AR ER A SR NI AL, A K T4 000 m
DL SEEGE IS, RRREFAE, AR
ToRkRE . VLI AP R, A 2 B SR R W
BREA BEMNRR BURIER IR AP B
R S A 2 R 2 BTG M, 2R KR T
BERIVEFH AR (R 55 ,2012)

164 2R 1k, B A S 4 Ak 2 B o3 AH DG A
2 , N 32 E] Thamnolin , 8 F KR , 01 PR,
PR, 3B-FR K -5, 8a-HF 48 42 ff1 1§ -6, 22-—
75,3 H-5a, 8a-Mf L E M 1H5-6,9,22-= 4,
EME-7,22- 0% =, AR 6E-5,8,22- =4 -3-
Fis WAMPR (22045 ,2002) , BA R B-A B EE (D
R NAE 2001) ,3,4- R EEFE W, 2-55 -
3R -4 A F-6-F B 0K 2 TR T (I R A%,
1987) . ABFFEXS 1155 A% 19 4k 24 1 o iE A7 $2 By
BONFEE 9 MEEY, 8, 11,14, 17-PU 34,
4,20,20-PUH5E-1,23- —+ =k R g (1)
8,11,14,17-DU¥%k-4 4 20,20-PY B ££-1,24-—+
DU e —FR-24-F S (2) , 2-F2 56 1F — -+ PO %e R HF 1
(3),2, 3- " HIAI-5-FELIK W (4) ,2-F83-4,5-
THIRA R HBR R (S) 2.8 R4 H A
Fe-6-FIHE-1,3- K —HR-3-HITR (6) , 22 £ 5 be-7,
22-TW-3-BE (7)), F A BE-S, 8, 22-— -3-BE
(8),B-#HE(9), Hi fkaWe, 2,3,4,5,
6 Y E Rz Y AR U AR B G 1,2
R G

1 fUEs 548

1.1 {8
Bruker AM-400/500, 400M Nuclear Magnetic

Spetrometer JiT 1 1% , # €8 3% i i (200 ~ 300 H ),
GF254 FIRERE G 7 ST AEAE T) 7= &, Sephadex
LH-20 &t i ( Pharmacia 2 7] ) , DAISO RP-C18 J
AHIFERA B (AE Bt S s B R A FR A H])
1.2 ##t

FE2EF 2013 4F 5 W Tai i, THER 5
kg, FH PG R AR R 25 Bl B B A 28043 %6 5 O

[SE L.
:|é‘§o

2 ‘’REL,H

21 RS HE

HEA TS kg BEE , H 70% 34 BEER B 3
W (4.4.3h) SRIE05HAMEE, OB OB IET
BRI 3 (IR 3 L) o AR 7 AR D A
HATAL I, TE T B 4 FH R FL R B Y B i AT
TLC, HRUR A . AR 8 LB #B 43 (231
g) HEATALEE, EAE AT - HEE(L : 0-0 2 1) B
FEVERL W B 5 NH 7, A5 1(35 g) A
it : ZBRCHE(L:0-0: 1), &5 - WNEI(1: 0-
0: 1)BBEEPENG , FiZid Sephadex LH-20 4b 35 15
LAY 3(78 mg) F19(90 mg) , 4153 2(98 g)
S NBR(L:0-0:1),5845: FE(L:0-0:
1) AT RREE VR , P48 Sephadex LH-20 4h P | &
gE R E S EAE A 1(89 mg) ,2(81 mg) I 7(28
mg) F18(13 mg), 4 3(13 g) AN« Wl
(1:0-0: 1)BREVENG, P25 DAISO KA A
JZHT . Sephadex LH-20 AL B L5 6 (17 mg)
Hora(1l o) HAD « WEE(L: 0-0 2 1) BEREVE
WS, FR 285 DAISO [ A JZ #T | Sephadex LH-20
WIS RIS 4(15 mg) . Hor4(9 g) A
P WEE(L 2 0-0 = 1) BEEEVELS , FF&84d DAISO
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Bl 1 &% 11 Key HMBC #H3¢
Fig. 1 Key HMBC correlations of Compound 1

FARAE JE 7 . Sephadex LH-20 4k 31453 2L &%) 5
(20 mg) , 4157 5 Hi R MG 3™, B TAL B

3 HMERE M

3.1 HEHMETE

k&EWL LEKAEKES (=) MS m/z(%) :
555 [M+Na] (100),533(10),481 (5); HRES
(-)MS m/z:532.597 5 (115 {4532.397 0) , &5 &
"HAIPC-NMR 3% 8 % 47 T 200 C,Hy Oy, fb &9
' H AP C-NMR 3% (% 1) BoR . b2 a5/ a1 35 2
M HRBERE COOCH, 4 AN L 3 AN B TR
R (A —DEE) AR 15 APk (E S
2,2 DR, VPN Sy = = R
fis, SCAMEEY —+ = bk B S (BR 245,
2007 ) FHLLEC , Bt s 2 T 2 2Rk, 3 ks
N4y 5 R 21.0,13.9 [ H FEFT 1 4~ COOCH, , 4
MESERBAERAE CH, 0 T 6 4 CH,, SE 4
X FREE A 4 & %) dimethyl 2, 2-didodecylmalonate-
dime I, LAY 1 £ 2 4> CH R4 DMEENBEAE
R CH, D 1AM T i 3 1 e 22, G 2R
EEY 1 LIS FREs#, F 36 0 A 24 07 B 1 3k
AHAR, RYE H-NMR, L2200 5% 0.79 B9 H 5Eh =
HIE, K C-NMR WA £ &S0 CH, R A WA
HELAE 506 §,21.0 13.9, Uil A 2 M EIEES
CH, MR 2= I, R4l HMBC, K37 19 §,,3.32,
3.50.3.42.3.29 5 8,174.2 .35.1.34.5 171.3 ~H
%, Y% NOESY,$,3.32.3.50.3.42.3.29 fif It /]
WA G, U B R 5 =07 3 Mk, R 8,

74.5.75.9.75.9 .75.1 fb2 00 8% 22 5l #5005 i
A EATE §,.74.5.75.9.75.9.75.1 Z ], fr LA
AW 1 X FRVEBCAT, % 4 WY BE A 2 Bk 45 by %
YA = R W R A P B WA
5 8,.74.5.75.9.75.9 75.1 1£ C-8 .C-11 ,C-14 .C-17
i, H8,1.18.0.79 iy CH, 5 174.2 171.3 A4
KLU CH, T iE 0 8 5 C-23,C-1 AAHSE,
8,CH, 5 8.74.5.75.9.75.9.75.1 NHIK, CH, fT i
PR EGR S C-8.C-11.,C-14 C-17 HIHEZE = /078 3
AN, 4NN T E I E CH,, k00 % 21.0 FI
13.9 1Y H 2 A A5 5, B —A CH, i
B —AF R EER H 20 £ .4 7 8,1.18.0.79
MR OC, BFIAL G Y%A K7 5 CH,, Ui ]
HWA 55 E, Bif— e TR ERTE K
B 1 10 2 A i

g5 FRTR AT LA E 5 F X8 CyHy O, A
WIFNE N 2, W20 E b &Y 1 IS5t 8,11, 14,
17-tetrahydroxy-4, 4, 20, 20-tetramethyl-1, 23-trico-
sandioic acid dimethyl ester,

fk&¥ 2 g, CH, 0y, ES (+) MS
m/z(%) ;555 [M+Na] (100),533(10);ES (-)
MS m/z(%) ;577 (100),499 (10) ; HRES ( —) MS
m/z:533.405 2 [ M+H]" (5 {H532.397 5 mass,
533.404 0 mz) Ab&9 2 B9'H F1"° C-NMR 1% % 4%
W 1, 454A"H MY C-NMR #6220 T XN
CooHs Oy, HoAL2EZE A0 45 1 SR BE 5L COOCH,, 1
AREE 4 AW EE 3 A58 2 72 B AL TR 1 U
(A—1ES), Hx 16 Mik(ESKZ),2 1
B, WIAAENE Sy — 00k R R, S A1k
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x1 LEW1FLEY 2 A H-NMR F1°C-NMR ##7 (400/100MHz, CDCI, )
Table 1 '"H-NMR F1"”C-NMR data for compounds 1 and compounds 2 (400/100MHz,CDCI, )
1 174.2 175.5 1 — —
2 35.1 35.1 2 2.25(dd,6.6,7.3 Hz) 2.33(d,6.9Hz)
3 33.8 34.5 3 1.63overlapped 1.57overlapped
4 34.5 34.3 4 — _

5 3.1 33.1 5 2.11(br s) 2.15(br )
6~7 30.8 30.9 6~7 1.590verlapped 1.61overlapped
8 74.5 76.5 8 3.32(brs) 3.34(br s)
9-10 30.7 30.8 9-10 1.61overlapped 1.59%verlapped
1 75.9 75.9 1 3.50(br s) 3.38(br s)
12~13 27.1 27.1 12-13 1.340verlapped 1.330verlapped
14 75.9 75.9 14 3.42(br s) 3.37(br s)
15~16 21.8 21.8 15~16 1.330verlapped 1.31overlapped
17 75.1 75.1 17 3.29(br s) 3.30(br s)

18~19 33.1 33.1 18~19 1.97(br s) 2.03(br s)
20 34.3 343 20 — —
21 30.9 30.8 21 1.63overlapped 1.57overlapped
2 34.5 343 2 2.57(s) 2.31(d,6.9Hz)
23 171.3 30.5 23 — 2.33(d,6.9Hz)
24 — 175.5 24 — —
1-OCH, 49.8 52.0 1-OCH, 3.59(s) —
23-0CH, 51.5 — 23-0CH, 3.61(s) 3.65(s)
4-CH, 21.0,13.9 21.1,14.5 4-CH, 1.18(br s),0.79 1.31(d,5.4Hz) ,
(dd,5.9,7.0Hz) 0.90(dd,6.2,7.0Hz)
20-CH, 21.0,13.9 21.1,14.5 20-CH, 1.18(br s) ,0.79 1.31(d,5.4Hz) ,

(dd,5.9,7.0Hz)

0.90(dd,6.2,7.0Hz)

B A bR B R (RER W45, 2007 ) AH UL, B
Wi EE B2 T 2 A Fk, 3 ML FE AL BN
21.1.14.5 BB — AR B DT 54 CH,, 1k
BV 2 5EW 1 EMEBREM, HEL T 14
OCH,,Z T 1 > CH,, HAL = i A 22 3R 5 /N
9 8.76.5.75.9.75.9.75.1 fb 2407 8% 2 4/ | i
B H IR R ANTE 5.76.5.75.9.75.9.75.1 Z ],
FRUAAGE Y 2 %Rk PR b, 7 45 B B 0 TR B AR
XFFRAAAE DU R BRI P &, BIb

#iE 8,76.5.75.9.75.9 75.1 1E C-8 .C-11 ,C-14 .C-
17 fii, B 8,1.31,0.90 ¥ CH, 5 175.5.175.5 K~
AHOC, BEH] CH, BT 4RI 2=k 5 C-24 (C-1 A AHZR,
8,CH, 5 §,76.5.75.9.75.9.75.1 A%, CH,Iri%
B2 C-8.C-11 .C-14 . C-17 KB Z= /D7 3
AN, 4NN TR P CH, b0 8 21,1 F
14.5 LR 2 ME 5, BT 1 A CH L,
F—A R XG5 H 20 £ .4 7 §,1.31.,0.90 i
WRIAAR G, WA G WA RS T CH,, WY
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HWEAH 5 E A, B — 25 E 5L T R 7 K
FERG IR P, P b HEI AL S 2 R 8, 11,14,
17-tetrahydroxy-4, 4, 20, 20-tetramethyl-1, 24- tetra-
cosandioic acid-24- methyl ester,,

k&% 3 Lk, CsHy 0, ,ES (+) MS
m/z(%) :399 [ M+H](50),333(100),164(20) ;
"H-NMR (400MHz, CDCI, ) :5,,5.34(2H,m, H-23) ,
3.66(3H,s,0Me),2.31(2H,br s,CH,),2.17(m,
CH,),1.43(m,CH,),1.26 (2H, m, CH,), 0.97
(3H, m, CH,); “C-NMR ( 100MHz, CDCL, ) : &,
172.5(s,C-1),76.7(d,C-2) ,51.3(q,0CH,) ,34.0
(t,C-3),31.9(t,C-4),30.9 (t,C-5),29.7 (t,C-
6),29.5(t,C-7),29.5(t,C-8),29.3(t,C-9),29.3
(1,C-10),29.2(1,C-11),29.2(t,C-12) ,29.1(t,C-
13),29.1(t,C-14),29.1(t,C-15),29.1(t,C-16) ,
27.2(t,C-17) ,24.9(t,C-18) ,24.9(t,C-19) ,22.7
(t,C-20),22.7(t,C-21),19.1(t,C-22),19.1(t,C-
23),14.10(q,C-24) . ZrHr L s a5 ke
55 (2009) 48 A — 30, WL e 59 3 0 2-
FREL-IE DU e R

k&4 Lk AE, C,HL,O0,, ES (+) MS
m/z(%) :277 (100),268(10),247(50),169 [ M
+H] (10);ES (-) MS m/z(%) :165(100) , 149
(30) ;'H-NMR ( 400MHz, CDCl,) : 8,6.32 (1H,d,
J=2.17Hz,H-6) ,6.27(1H,s,H-4), 3.91(3H,s,
OCH,),3.79(3H,s,OCH,) ,2.48 (3H,s, Me-5) ;
C-NMR ( 100MHz, CDCl,) : 8. 172.18 (s, C-1),
165.5(s,C-2),163.9(s,C-3),111.1(d, C-6),
100.2(s,C-5),98.6(d,C-4),55.2(q,0CH,),51.8
(q,0CH;) ,24.3(q,CH,) . 70 H7 LA b 33 2o il
5ZHEAF (2007 ) $idE H A — 2, b 6 2 k&
402, 3-S5 FEEA

k& s LKA, C,H,0,,ES (+) m/z
(%):239 [M+H] (100),163 (40);ES (-) m/z
(%) :503 (100), 285(20), 163 [ M-COOCH,-
CH,] (38); "H-NMR (400MHz, CDCI,) : 3, 6. 38
(1H,s, H-4) ,4.08 (3H, s, OCH;), 3.93 (3H, s,
OCH,),2.37 (3H,s),2.17 (3H,s); "“C-NMR
(100MHz, CDCL, ) : 8. 168.6 (s, COOCH,) , 165.5

(s, COOCH,), 160.1 (s, C-2),157.1 (s, C-3),
143.8 (s, C-4),101.7(d, C-6),100.2 (s, C-5),
55.5(q,0CH,) ,50.8(q,0CH,),29.3 (q,CH,),
19.2(q,CH,) . 447 LB 3 3% % , 55 3¢k ( Ham-
maska et al,2011) ZUEIA—2, FILEELEY S
4 2-hydroxy-4, 5-dimethyl-1, 3-benzenedicarboxylic
acid dimethyl ester,,

k&6 Lk AK,C, H,0.,ES (-) m/z
(%) :501 (80),239(100),240(20),163 (40);
ES (+) m/z(%) :503 (100), 285(20), 1H-NMR
(400MHz,CDCI,) : 8H12.62 (1H, OH) ,6.30 (1H,
s,H-4),4.05(3H,s,0CH,),3.90(3H,s,0CH,) ,
2.32(3H,s) ;"*C-NMR ( 100MHz, CDCI,) : 8C170.3
(s, COOH), 167.2 (s, COCH,), 161.6 (s, C-4),
158.1 (s, C-2),145.5(s, C-3),117.6 (s, C-1),
103.3(d,C-5), 57.1(q,0CH,),52.4(q,0CH,) ,
20.8(q, CH;) . 5 3CHK ( Covarrubias-zuniga et al,
1998) B F A — B, WL EEk 5 6 h 2-5%
o4 WA FL-6-H -1 30K —HIR-3-H B,

&7 Tk, CyHyO,ES (+) m/z
(%):399 [M+H] (100); '"H-NMR ( 400MHz,
CDCl,) :8,3.42(1H, m,H-3a) ,5.48 (2H, overlap,
H-6, 7),0.71 (3H, s, Me-18),0.53 (3H, s, Me-
19),1.24(3H,d, J=6.56Hz,Me-21) ,5.17 (1H, o-
verlap, H-22) ,5.36 (1H, overlap, H-23) ,0.92 (3H,
overlap , Me-26) , 0. 66 ( 3H, overlap, Me-27) , 0.76
(3H,d, J=6.84Hz, Me-28) ; “C-NMR ( 100MHz,
CDCl,) :8.37.4(t,C-1),31.6(t,C-2),71.2(d, C-
3),38.1(t,C-4),40.5 (d,C-5),29.8(t,C-6),
117.3(d,C-7) ,139.6 (s,C-8),49.1(d,C-9),34.9
(s,C-10),21.3(t,C-11),39.6(t,C-12),43.6(s,
C-13),56.1(d, C-14),22.9(t,C-15),28.3(t, C-
16),55.4(d, C-17),12.5(q, C-18),13.2(q, C-
19),40.3(d, C-20),21.7(q,C-21),135.3(d, C-
22),131.5(d, C-23),42.7(d, C-24),33.9(d, C-
25),20.2(q,C-26),19.3(q,C-27),17.1(q, C-
28) . 5204 (2002) BHE EA — B, I %€ 1k
G T RS BT, 22- 2063

k&8 LKA, C H,0, ES (+) MS
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m/z(%) :397 [M+H] (100); 'H-NMR (400MHz,
CDCl,) :8,3.62(1H, m,H-3a),5.39(3H, br s, H-
6),0.56(3H,s,Me-18),1.25(3H,s,Me-19) ,1.17
(3H,d, J=6.49Hz, Me-21),5.26 (2H, overlap, H-
22),5.19(2H, overlap, H-23),0.72 ( 3H, overlap,
Me-26) ,0.91(3H, overlap,Me-27) ,0.86(3H,d, J=
6.53Hz, Me-28) ; "C-NMR ( 100MHz, CDCL,) : 8,
35.4(1,C-1),32.0(1,C-2),71.5(d,C-3),42.6(t,
C-4),138.5(s,C-5) ,119.3(d,C-6) .29.3(1,C-7) .
126.4(s,C-8),132.2(s,C-9) ,37.4(s,C-10) ,22.9
(t,C-11),36.7(t,C-12),42.0(s,C-13),51.9(d,
C-14),23.0(1,C-15),29.1(t,C-16) ,54.6(d, C-
17) ,11.5 (q, C-18) ,19.7 (¢, C-19) , 40.6 (d, C-
20),22.4(q,C-21),135.7(d,C-22),131.9(d, C-
23),42.8(d,C-24),33.1(d, C-25),20.9(q, C-
26),19.9 (q,C-27),17.6(q, C-28) ., 5% L%
(2002) Fdli HA—3, ML 2 b &9 8 h
(5 5E-5,8,22- =05 -3-B

a9 TOERES I (CHCL) ,CyHy 05 ES
(+) MS m/z(%):415 [M+H] (100); mpl38 ~
140°C ; 'H-NMR (400MHz, CDCL, ) :5,,5.37(1H, br s,
H-6) ,3.54(1H,br s,H-3) ,2.28 (2H, overlapped , H-
2), 0.67 (3H,s); "C-NMR ( 100MHz, CDCL,) : 3,
141.6(s, C-5),122.5(d, C-6) ,72.0(d, C-3) . 57.0
(d,C-14), 56.1(1,C-17), 50.4(d,C-9) , 42.2(1,C-
4),37.6(t,C-1),20.0(q,C-18),11.9(q,C-19), 5
IhEHURBR 4R (2001 ) B A — 2, R 4 E 1k
w19 B4 HEE,

4 i

EN NN S E RS PN N &
AR 9 MEAEY ., XS ERANLEWEN
Wy 2% KA NG D5 R s A S B Rk S, Hod 1,2,
3,4,5,6 HERMIZHEY PR 1 2 HHEH
(KA 1R 07 2 e, K 55 IR D7 R g 2L A X A
e RRIBE AR BTG M A LB TR IA AR XY 5 E
FARED e, M 2R TER E¥ R

SFOU . WAL Y A UL R, e A
FYHAYR PURANERT, BETB IR 7 7 AR 3 ik
SAERE AL, 5 22 00X I VL S 2R o B A B Y 2
AR 5 R 1 E A 2R B 9 P A I 5T, AT A i
AR 109 78 0 M TR (R R 0l

SE .
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