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BE AHRIAEGRE ALY, X%, BIAMNBEEPE, ARBARTE. H
Kig, EMBMRR. BLBERRZE, B-HEBRMPE. LREKRER. S mERE R AR
B, JAM G R -FON BT, AR R MR B S NI T A e, AT,
MERRFF A I T 374y, HERRILKRAE, B-3 U AP, TRMBRZ T,
WERRT IS T AT ISy, R B FAT$5 77T & A s,

REIT A Kl ®H

Higz (Parmelia tinctorum Despry), MR FF (Primcliaccac) Mg @ (Parmelia)
1. AL 1E19004E Hessel g A R0, WBARDHEXTERE, 33, MER
PEIEC4S, HrB224cs0] FECeI, RECT, WHFOUENE 910 (ERESTT
Hot, M AEREHBRHERE (atranorin) | EREBEIBHFE (chloroatranorin), ik
KB (lccanoric acid) , BREEE (orscllinic acid) , EHFTFHER (cvernic acid),
S HE (orcinol) FkK#pEERR (salazinic acid), [ H LTS BIF M LU,
MR TSR3 mS0,, Oy UK Iy B 4G5I — AN R EF I FR 7R A 12— 150,

EFEMNAZHEETHRIEE, FRFNRREREBRP, RINZAIERR
R BELHFRBNEFERELFRFEA, W ZETREE . MR , AT
L BEEE 9 Meb Y, B ABRIM BRI, ARBRER, RERKRESRHRR
Wb, BALBEMBMZES (cthy! orscllinate) | B-FBERMBEEE (methyl B-orcinol
carhoxylate) |, T KB (divaricatinic acid), B REAKER (divaricatic acid) R
BRBHEN PR YA ERKBRIPE (methy] hematommate) , 55 45b, AR GIHE
B E TAZME (palmitic acid) FIEME inoleic acid)

WA IR PR 47 SO b Aol - Uk Sr . FEMR It e T a7 e O
¥y, BB AFHIER. WimNR, JUARATRE b LAY oy O R, BN, 1, 8 4%
M3, c-FMEE, BRHHYTRLRANEE NGB &1, HRKRF PR
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BETIIAMENY GE2) s BRI NRERKMIE, SRMARMLE. -1 M
R R BRI B, RENBEFNLEh XMW Ko

MR, MEREE R M S R E, RT3 MRBIBIESR, I
BB R, MR R MR G KAERAEITR, LA ME R LSy, 1
R, WMo, UWROEELEE. BREENGR, BRERRSE, #
FIM R RN RAGEEN LAY, KEIFEHREDT, ENBEAEYRES. XEFRHA
Yk B AR Sh, BEIFFAVIBNREE. KRR BN B A 2
REFH, CRIGIBPRARAERLLE. REDVEECHLEDE N RETLRRI
ZHBE. BERRIMBETERY, FHAAHRINETESR. Hit, REEENIZAM
4, MNBRMEIRBEEE —ZHRW,

xS OW oar

B A Y M HKofler B SR, BETARLIE; £/ ERUV-210A
RN E; 40 A B Perkiv-Elmer 5774050650 M%E; Bruker AH-400%)
P g HE NMRFntsC NMRy%, TMS podz; i AT innigan 4510 GC/MS/DS X
W,

BOSH

BOOFEMEAR T W K A EE, 2. A TERT AR 3 KBEHRSREY (B
TR E 4 7, ZBRRYEIN, HREERPE21R) . AAHBRES PS5
Mty BFEHE (1.63%) , BRHTKHECEINMEZESFHBETME, ZBRE R Y
ity @ aa s Me s, EMNARKEEE Q.77 , ARBERE 0.07%) , ¥
EEE (0.26%) , SBMBEZEE 0.10%) , SEBRE 0.50%) , B-H BB
REEE Q527 , TREKR GIER) RABEREKR (60E®R) 5 MPRER
Vs PR BB PR (55%3) .

BIo0m i RHFUKZREBMBEER N GRFAERY) 0.225% 0.22%) , M
HEH TR MEE-Rigoir. BEhHERAME S5 MBRRmE (2.5%—
3.0%) , ARZLWEHEHATEM M AE-FIE .

KHGE, S3GC-9A; SE-54FEEMEHE, 30mx0.25mm CEEIQWATED ;
B8 80—200°C, FRFEFFE 3°C/ming PEALEEE230°C; # B FID,

fa -, Y3 HFinnican 4510 GC/MS/DS; a1 &4 F F; El g Fhegr0eV,
IT#HH0.25mA; fEHBHEIEL200V,

HEAERINCOSR S, &0 BAESHHEINIH/EPA/MSDBIBEHLIERE (F
B E R R[NLB LIBRARYIER) #58EK, HSRA RO % Rk 83170
MR BN,

LePmLRe

1l Bashs (RED mp 194—196'C; TTHEHCul:0, H3EC 60,96 11
4.85, 2347 C 60.00 H 4.67; IR vpau(KBryem™', 3200—2800 (%4 B OHKCH
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) , 1680—1615 (CHO, —é—OR), 1580 (35¥F), 1270, 1250 (—é—OR); H
NMR (DMSO-d,) 8 (ppm), 12.45, 11.65, 10.58 (%1H, s, 3 x Ar-OH, WK%
BIEWHE , 10.22(0H, s, -CHO), 6.65, 6.43 (%&1H, s, 2 x Ar-11), 3.89(3H,
s, -COOCH,), 2.52, 2,36, 2.07 (%&3H, s, 3 x Ar—-CH,); *C NMR(DMSO-d,)
S (ppm); 107.9(C,), 163.4(Cy), 110.6(C3), 161.6(C,), 109.1(Cs)y 151.5(Cy),
164.5(C;), 21.2 (Cy)y 193.7(Cy)y 116.2(C,7), 157.6 (C,"), 114.7 (Cy7)y 149.0
(C.")y 115.7(Cs") s 136.7(Cy”)y 169.7(C,7), 21.2 (Cy”)y 9.2 (Cy"), 52,2 (-COO
CHy)s MS(EI, 70eV)m/z: 374(M*), 196, 179 (H#&), 164, 150, 136, 107, Hix
#HEEOO B, FBRARIIMIT19, HEBERHE,

F1OMRERA LRSS

Table 1 Chemical constituents of essenlial oil from Parmelia tinctorum

1 3 -methy] pentanal 3:53 0.07 25 P-caryophellene 23:53 0.03
2 heptanal 5:16 0.05 26 alloaromadendrene 25:38 0.04
8 tricyclane 6:02 6.02 o7 nzlet}?y_ldll)l:erll)s{‘ I-4- 26134 0.07
4 henzaldehyde 6:38 0.05 28 2 -methylpentadecane 26:53 0.04
5  B-pinene 7:02 0.04 20  vy-cadiene 27:45 0.12
6  octanal 7:30 0.14 30 elemol 29:27 0.14
7 eaproic acid 7:43 0.06 31 nerolidol 29:48 0.14
8 1, 8 -cineole 8:34 0.81 32 PB-eudesmol 33:56 1.08
9 2 -ethyl pentanal 9:09 0.02 33 heptadecadiene 34:04 1.45
10 isooclanol 9:34 0.02 34  heptadecane 35:00 0.17
11 linalool 10:39 0.10 35  hexadecanal 35:38 0.06
12 nomanal 10:39 0.08 36  phenanthrene 38:31 0.47
13 camphor 12:36 0.05 37  octadecane 38:45 0.38
{4 2 -nonenal 12:47 0.08 38  myristic acid 39:38 0.32
15 borneol 13117 0.25 29 zzzil:gdr‘)f“mesyl 40:38 1.03
16 terpine- 4 -ol 13:43 0.04 40  methyl palmitate 43:52 1.83
{7  a-terpineol 14:17 0.53 41  dibutyl phthalate 45:38 0.24
18  caprylic acid 15:04 0.06 42 ethyl palmitate 47:08 0.95
19  a-furanyl ethanone 16:33 - 0.50 43 ti}:lge’;tg:i:zi;ﬁmme- 47:19 0.83
20  perillaldehyde 17:45 0.6! 44 palmitic acid 53:30 48.41
21 anethole 18:25 2.71 45 margaric acid 53:44 0.08
22 pelagargonic acid 19:08 0.18 46 linoleic acid 69:24 30.15
23 2, 4 -dodecadienal 19:19 0.03 47  stearic acid 71:10 0.75
24  capric acid 29:46 0.05
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Table = Chemical constituents of concrete {rom Parmelia tinctorum
Retention Content | 5 Retention Content
No Compounds time (mins) %y No. Compounds time (mins) (%)
. 3, 5 -dihydroxy-n- e 4
1 hexanol 4:46 0.02 21 pentylbenzene 37:56 8.43
2 a-thujene 5:36 0.02 22 ethyl divaricatinate 38:26 2,10
3 ethyl caproate 6:51 0.01 23 methyl rhizonnte 38:58 0.14
4 isopropyleyclohe- 7:52 0.02 24  octadecanal 29:18 6.07
xane
5 pinocarveol 11:31 0.02 25  ethyl pentadecanoate 41:23 0.04
methyl 2-hydroxy- 4 -
6  verberoune 14116 0.02 26 methoxy- 6 -pentylbe- 42119 0.16
nzoate
7 1,1 -bicvelohexyl 17:58 0.17 27  dibutyl phthalate 44:56 2.36
8  orcinol 29:38 7.42 28  palmitic acid 45:04 0.80
ethyl 2 -hydroxy-4-
9 monomethyl orcinol 23:39 1.71 29 methoxy-8-pentylben- 45:50 2,98
zoale
10 !’)’;ti‘galtep‘m”hoxy' 26:20 0.20 30 ethy!l palmitate 45:57 4.21
2 -chloro-3, 5 - . methyl 2, 4-dihydroxy .
1 dimethoxytoluene 26:37 0.07 3V T -pentylbenzoate 46144 0.09
, ethyl 3,5-dihydro- ethyl 2, 4 -dihydroxy . .
12 xybenzoate 28:08 0.10 82 T -pentylbenzoate 50:20 0.32
3,5 -dim Xyt~ . . .
13 Iue’;e Cimethoxy 30:04 1.1l 33 lincleic «eid 55:39 7.18
14 methyl hematommate 33:22 0.38 34 ethyl linoleate 56:44 2.82
15  methyl orsellinate 33:59 0.52 35  ethy!l linolenate 57113 2,08
3-hydroxy- 5-methc-
16 xy-n-pentyl benze- 34:29 0.60 36 stearic acid 57:27 1.94
ne
Y 'l divaricat:- - )
17 ;;[eh)l divarica 35:01 6.08 37 etlyl stearate §9:17 1,02
methyl B-orcinol .. .
18 carboxylate 85:56 4.2z
19 ethyl hematommate 36:59 20.72
20 ethyl orsellinzte 37:18 12,24
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OH n-C,H,
Cc CH
R & c0-0 ! OH COCR cooH
HOI&;(OH COOCH, HO” @CH; CH,0 ’:i[on
! CHO CH;
t. R=1H 4, R = C;Hs T
2. R=0l 5. R =H
R’ CH, CH,
€0-0 on COOCH, COOCH,
R o’©\/ OH @ COOH HO OH HO oH
R? CH, CHO
3, R'= H, R'= CH, . g

8, R's CH,, R'= n-C.H,

2 Bfadkd (FED mp 204—206°C; CoH,;0,Cl; IR vyas (KBr)yem~!, 3300
O

1]
—2700 (HHABMOHRCH®YD , 1670—1630(CHO, —C—OR), 1580(¥#), 1290
o)

11
—1260 (—C—OR); MS(EI, 70eV)m/z: 408(M*), 213, 196, 164 (3i#%)136, 107,
SthcEE#ECO -5, HERBRREK.
B3 AERKGEE-AMEE) mp 161—162.5°C; TEHHCeHuO: H,O4 Bl
C 57.14 H 4.80, #+4if4 C 57,47 H 4.88; UV Apqs (95% EtOH) nm (log e), 212
(4.58), 270(4.21), 303.5(3.99)3 IR vyae (KBr) cm~?, 3540—2540(-COOH, 44

BOHRCHR W) , 1653, 163008, 1615 (&) , 1610 (>c= 0, ~COOH), 1583

(%), 1250(~COOH); MS(EI, 70eV)m/z: 318 (M*), 274, 168, 151, 150(Fi),
122, M, 5EMRERETERETE, RE -, IRHEH,

4 TEHRER (HE-FME) mp 126.5—128°C; THE S # CoH,Ou HE
C 61.22 H 6,17, 43474 C 61.64 H6.21; UV Aper (95% ELOH) nm (loge), 216
(4.39), 264.5(4.18), 301(3.79); IR vyaa(KBr) cm™1; 3460, 3440—3100(Ar-OH),

0 0

2995—2990 (CH), 1640(—C—OR), 1585, 1500 (&) , 1275 (—lcl—OR); 'H
NMR(CD Cly) d(ppm), 11.99(1H, s, Ar-OH, \EAZ#KFEHHK), 6.61(1H, brs,
Ar-OH, BAX#®EHE) , 6.29, 6.23 (1H, s, 2 xAr-H), 4,38(2H, q, J =
7Hz, -OCH,CH,), 2,47(3H, s, Ar-CHy), 1.40 (3H, t, J = 7Hz, -OCH, CHy),
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13C NMR(CDCI,) §(ppm), 106.0(C,), 164.9(C,), 101.1(Cy), 160.2(C,), 111.3
O )

i 1]
(Cs)y 143.9(Cq)y 171.5(C,), 24.0(Cy), 61.1(—C—CH,CHy),14.0(—C—0OCH,
CH,); MS(EI, 70eV)m/z: 196(M*), 151, 150, (Fki&), 122, 121, 109, 94, A
ERMARR IS,

5 BEGAKTEIRES RE-FTHE) mp 165.5—167.5°C; TR M CeHe0,
H,O4 &M C51.59 H5.41, 2478 C51.78 H5.34; UV Apas(95% ELOH) nm (loge),
216(4.42), 255.5(3.96), 296.5(3.60)5 IR Vyew (KBr)em~™', 3540—3480, 3400—
2100(-COOH, Ar-OH B CHRW), 1645—1610(-COOH), 1585 (), 1280—1245
(-COOH); MS(EI, 70eV)m/z: 168(M*), 151, 150, (i), 122, 109, 94, 5§
ERGEECO -, 5EMMLAHRTHEENE, RIEME. HERBRR.

6 RasS (FE-AWED mpldo—142°C; TEANCLHLO,HE{ECs1.22
H6.16, HHEC61.32 116.205 UV 2,05(95% EtOH) nm (Jloge), 219(4.38),270(4.21),
303.5 (3.66) 3 IRV (KBr) em™!, 3560—3180 (% 4&Ar-OH), 2970, 2930(CID,

0

1l
1650—1610(— C —OR), 1583 (31), 1275 (COOR); 'H NMR(CDCI;)d(ppm), 12.05
(H, s, Ar-OH, ®\EAZ#HFEHEEK), 6.21QH, s, Ar-H), 5.39(1H, brs, Ar-OH,
O

HARE#BFEH K , 3.92 GH, s, -—(H:-OCH:,), 2.10, 1.92 (&3H, s, 2 x Ar-
CHy)y ®C NMR(CDCIg)d (ppm), 105.4(C;), 163.2(C,), 108.7(C,), 158.2(C,),
110.6(Cs)y 140.2(Cp), 172.6(Cy),y 24,0(Cy), 7.6(Cy), 51.7(COOCH,); MS(EI,
70eV) m/z: 196(M*), 164 (i) , 136, 121, 108, 107, SiREREE O,
HB-B R R R P

M7 BERASE CEMBE-WE) mp123°C (4 5 C,HLO, UV A (95%
EtOH) nm(loge), 216(4.52), 251(3.97), 296(3.65)s IR Viuas (KBr) cm™!, 3300—
2400(-COOH, ArOH k CH), 1620(%, COOHRI ), 1260 (-COOH); 'H NMR
(CDCl)d (ppm), 11.54(1H, s, Ar-OH, 37}(3‘5&5?}%9&) sy 6.36, 6.34, (&1H,
d, ] =2.4Hz, 2 xAr-H), 3.83(3H, s, Ar-OCH,), 2.92(2H, t, ] =8Hz, Ar-
CH,CH,CH,), 1.62(2H, m, Ar-CH,CH,CH,), 0.98(3H, t, J = 7Hz, Ar-CH,CH,
CH,); 3C NMR(CDCly) & (ppm), 103.4(C,), 166.7(C,), 99.0(C,), 165.1(C,),
111,3(Cs)y 149.4(Cy),175.6 (C,), 55.4 (Ar-OCH3), 38.7 (n-C,H, 1§ Ca), 24.8
(n-C,H, HCr), 14.2 (n-C,H,1Cv) ;3 MS(EI, 70eV)m/z: 210(M*), 192 (Fi&),
177, 164, 135, 121, 107, RAEREKE,

M8 WRECHEREGHCEWMEE-FEE) mp 135—136.5°C; C, H,, 005 UV Ay
(95% EtOH)nm(loge), 212(4.69), 268 (4.29) 5, 304(4.09) ; IR Ve (KBr) cm™?,
3300—2440 (-COOH, Ar-OHRCH®EW) , 1658, 1610 (-COOH, -COOR), 1580
() , 1238, 1240 (-COOH, -COOR) ; 'H NMR (CDCly) & (ppm), 6.76 (1H,
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d J =2, 3Hz, Ar- H), 6 65(1H d, ] =2. 3Hz, Ar- H), 6.40(1H, d, J =2,4Hz,
Ar-H), 6.38 QH, d, ] =2.4Hz, Ar-H), 3.84 (3H, s, Ar-OCH,;), 3.01, 2.95
(%2H, t, J =8Hz, 2 xAr-CH,CH,CH,), 1.68(4H, m, 2 x Ar-CH,CH,CH,),
1.01(3H, t, J] =8Hz, Ar-CH,CH,CH;), 0.97(3H, t, J = 8Hz, Ar-CH,CH,CH,);
C NMR(CDCI) d (ppm), 103.8 (C{) , 166.6(C,), 99.2 (Cy), 165.3 (C,), 111.6
(Cs)y 149.7(Cq), 169.4 (C,)y 55.4 (Ar-OCH;), 39.2 (n-C,H,1Ca), 25.3 (a-
CsH BCp) 14.2 (n-C,H, 15 Cy) », 109.0 (C,/) 5 165.0 (C,"), 108.7 (Cy'), 155.1
(Cy")y 116.3(C'), 148.2(Cy' ), 175.0(C,7), 38.5 (u-C,H,Ca’), 24.8 (n-C.H,
ICp), 14.2(n-C3H; #y Cy’); MS(EL, 70eV)m/z, 388 (M*), 210, 193 (3, 178,
164, 150, 135, 121, 107, H4rik MK,

9 BAsHE (WE-BMED mp130°C (4 5 T #E 2 # Coli,0s HEHE
C57.14 H 4.80, 44718 C 56.85 H 4.80; UV Aypau (95% EtOH)nm (loge) ;202 (4.13),
241(4,21), 273 (4.21) , 339 (3.49) , 385(3.28); IR vyas (KBr) cm™~!, 3450—2200
(B gk & Ar-OH R CHR M) , 1655, 1640 (-CHOZ-COOCH,) , 1570 (3¥IF) ,
1260 (-COOCH,); MS(EI, 70eV)m/z, 210(M*), 182, 178, 150, (R, 122, 5
REREECO—-B, hHRBERRPE,

Bt AR 3 0 R A ) T AT A
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CHEMICAL CONSTITUENTS FROM PARMELIA TINCTORUM

Ding Zhihui, Ding Jingkai

(The Laboratory of Phytochemistry, Kunming Institute of Botany, Academia Sinica, Kunming)

Lou liafeng, Zhang Guang

(Kunming Institute of Light Industry, Kunming)

Abstract Nine compounds, atranorin, chloratranorin, lecanoric acid, ethyl
orsellinate, orsellinic acid, methyl B-orcinolcarboxylate, divaricatinic acid, divaric-
atic acid, and methy! hematommate were isolated from Parmelia tinctorum Despr,
Their structures were determined by the spectral data amalysis,

The essential oil and concrcte from P, tincforum were analyzed individually
by means of GC & GC/MS/DS, Thirty-seven compounds were identificd quantita—
lively and qualitatively in the concrete, the main compounds are ethyl hematommalc,
methyl B-orcinolcarboxylate and ethyl orsellinate, Iortyseven compounds were det-
ermined quantitatively and qualitatively in the essential oil,

Based on the above mentioned resultsy, P, #inctorum can be uscd as a good
perfumery material,

Key words Parmelia tinctorum; Esscential oily Perfume
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