2S00 = = BIFRI SR

o R 2]

(il £ =T P 1T & o) o R S ey
37~ g e

AR - FPSPRIE e

S AR IRg e

B



Foark g 7]‘7[‘[%%

S B

%
)

A}
l\

N Y A A

kel
(i
i
A
i
N
I8

[ e
v
J.f%
T
J.IE%
)
-
v
N
P
%}“;
s
b
if%

[~ AR
= > 2001 F YRR, AR RN O DA G = B A

By 4[7[ °



= 2002 5 I il TRERAE RIS E Pt | ST AR S
22002 5 1 (i B P o B A S R YR
ST G150 PR SRR (=

4~ 2001 FIEHR Y (B R AT 8 e

B~ b AT ¢ S D RSP SR (R



Abstract

This research was carried out between July 2001 and June 2002 on the Jinmian Mountain in Neihu,
Taipei City and consisted of an on-the-spot exploration and collection of lichen. The Taipel Municipal
Lishan High School was the center of this research, and the researched territory consisted of the areas
between the mountain at the back of the school (Jinmian Mountain) and the intersection between
Gangcian Rd. and Huanshan Rd. in front of the school’s main gate. Comparison of external appearance,
dissectional observation (manual breaking technique), and chemical analysis (Thin Layer
Chromatography, TLC) were the research methods applied to determine the genus of the lichen and the
influence of the degree of air pollution on the distribution of the lichen.

By the end of the research in June 2002 the presence of three types of lichen on the Jinmian
Mountain was observed: crustose lichen: Lepraria, Spheophorus, Megalospora, fruticose lichen: Cladoniz,
foliose lichen: Xanthoparmelia, Parmotrema, Parmelia. Seven different genus of lichen have been found.

The research has been done on the distribution of these different genus of lichen in the area of the
Jinmian Mountain and The Taipei Municipal Lishan High School: By observation the sidewalk trees
near the mountain’s area, we found the covering area of the lichen on the sterns apparently increases,
while on the trees in the city district, only crustose lichen grow. The fruticose and foliose lichen only
grow near the top of the Jinmian Mountain. This impoverishment of the diversity of lichen in the city
district might (indirectly) be an indicator of the considerable decline of air quality in the city. The
outcomes of this research regarding the description and distribution of the lichens contribute to the
knowledge on lichens in the Jingmian Mountain area in the Nethu District, and may raise the similar
research in the future as well.

Key words: Lichen, Thin Layer Chromatography, Air pollution.
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IDENTIFICATION OF LICHEN PRODUCTS BY TLC 117
TABLE I
TLC DATA FOR [49 LICHEN PRODUCTS CHROMATOGRAPHED IN THREE SOLVENT SYSTEMS
Rp class Compound Example, Rp X X00 valuss
((DfX]Rp of N, Rp of A%)
A B C A B C
)
t 1 1 Rhodocladonic acid ¢ o o
1 I 1 Consalazinic acid . -2[39, 72 1/26, 76 o/27, 77
I 3 2 Fumarprotocetraric acid " 1)41,73 25/28, 75 7129, 77
-z 3 I Unknown Q with hypoprotocetraric acid .- 3/42, 75 19/32, 77 2{31, 78
1-2 3 2  Protocetraric acid, " 3/40,74 19/30.77  4/28, 78
1-2 3 2 Sublimbatic acid © 4/42,72 23/34, 80 10/30,79
-z 3 2-3 Thamnolic acid 3/42,76 25/32,79 13/28,79
-2 3 3 Hypothamnolic acid 4/40, 75 25/30, 77 18/28, 79
1-2 4 1-2 Caperatic acid 4/41, 78 27/29, 76  6/34, 81
-2 5 1-3 Unknown red pigment® 19/42, 73 38/28, 79 19/27. 78
0O =2 1 1-2 Constictic acid ' 7/42, 77  3/34.79  3/28, 80
2 -2 I Erythrin ” 6/41, 76  5/32, 79 1/29, 77
2 1-2 1-2 Unknown in Ochrolechia spp. 8/42, 73 4{27. 78 227, 78
2 2 1~-2 Porphyrilic acid - 9/41, 75 *.11[30, 75 6/30, 78
2z 2z 1-2. Unknown PQ-4¢ 15/43, 76  7(32.77  4i29. 77
2 2 2 Unknownd 11/42, 73 128, 78 9/27. 78
2 2 2  Salazinic acid 10[39, 72 7/30, 74  4/28, 77
2 2 2 Connorstictic acid 11/39, 72 11{30, 74 2/28, 77
2 2 2z  Variolaric acid 18/42, 76 13/30, 77 8/28, 8o
2 2=3 2 Unknown S-2 with stictic acid 14/40, 73 1426, 76  10]29, 79
/z 3 3 - Decarboxythamnolic acid s/42, 76 25/33.79 18/28, 79
2 3 3 _3 ic aci 10/42, 76  25[30, 74 -25/29. 78
2 34 2 Unknown* 6/42,76 27/30, 77 6/28, 8o
2 3-4 2  Pannaric acid 8/42, 77 28/30, 74 9/28, 79
2 4 2 Endocrocin 8/40, 76 33/32, 79 8/29. 77
2 4 2 Echinocarpic acid 12/41, 77 33/32. 79 1tf29, 78
2 4 2 Siphulin 14/42, 77 27127, 77 4/29. 78
2 s 2 Pulvinic acid 4/42, 77 36/27.76.  7/29, 80
2 5 'z Barbatolic acid 7143, 75 48/33.77 19/3L.77
2 § 2 Conpsoromic acid : 15/41, 75  36/30, 77 .12/28, Bo
2 5 2-3 Unknown with hypoprotocetraric acidf 16/41, 75 36/30, 77 14/27. 79
2 5 3  Physodalic acid 10{43, 77 31/27. 76 19/29, 8o
2 § 3-4 Unknown with echinocarpic acid 18/41, 77 .38/32.79 27/29, 78
2 5 4 Haemathamnolic acid 15/40, 74 35/29. 77 27/28. 79
2-3 3-4 2-3 Unknown with protocetraric acid 19/42, 74 32/34. 82 1428, 78
2-3 3-4 3 Unknown PO-2¢ 22/42,73 25/27. 76 18(28, 78
2-3 4—% 2-3 Unknown dibenzofuran (?)® . 22/42, 72 37/34. 80 18(30, 79
2-3 5 2~3 Diploschistesic acid 21/43, 75 39/32, 80 13/28, 79
1-3 1-2 3 Haemoventosin 33/42. 73 2/27,78. 17[27. 79
3 2-3 3 Galbinic acid 29/41, 75 12{29, 77 1628, 79
3 2 3 Lepraric acid 27/40, 74 11{29, 77 21/28, 78
3 2 3  Stictic acid 3242, 77  9[27.77 18/28, 78
3 3 2  Arthoniaic acid 31/37. 73 15/28, 76 13/29, 79
3 3 2 Unknown PQ-2¢ 34/43, 76  27(32. 77  8/29.77
3 34 5 Unknown in Lecanactis spp. 21/42, 76  32[33.79 41/28. 79
3 4-5 2-3 Alectoronic acid 33143, 75 34[33,76 17/31, 77
3° s 3 Unknown PQ-3¢ 25/44, 76 42{32. 77 20[29. 77
3 s 3 Physodicacid 25/42, 74 35/27, 76 18/29, 79
3 5 3 Gyrophoric acid 24/40, 74 42[30, 77 24[2B. 79
3 5 3  Hypoprotocetraric acid 25/40. 75 43/29.77 22/28.79
3 5 3 Unknown PO-18 29/42, 73 32/27, 76 24/28, 78
3 5 3 Lecanoricacid 28/40, 75 44/30, 76 22[28, 79
3 § 3 Olivetoric acid 34/40, 76  37/28, 76 2228, 78
3 5§ 4 Norobtusatic acid 27/40, 76  50/28, 76  30/28, 79

(Continued on p. 118)

“fffﬁ'ﬁ:“iﬂlz‘«%@{'fRfEfﬂLﬁﬁ% :
‘ . J. Chromatogr., 72 (1972) T13-125
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118 C. F. CULBERSON

TABLE I (continued)

Rp class Cumpound Exampls, Rp X 100 values
- (Rp of X[Re of N, Rp of A%)
4 B C ; 4 B C
3 5 45 Lividicacid 32/40, 74  35/29. 77 31/28, 78
3 5 . % Rangiformic acid . 20/41,75 38/20.76 33/28. 80
3 5 s Lobaric acid 30/40, 75 46/19, 76.  38/29, 8o
3 5 5 Picrolichenic acid © 38/43.77 39/27.76 36{29,79
/3 5 5 Protolichesterinic acid 35/40. 75 7/29, 76 37/28, 81
3 5 5 _Eagmma;lc____..wd 36/41, 73 41.’27. 75 41/29, 76
3 5 5 4-O-Methylphysodic acid 3741, 74 43[28. 76 40/27, 76
3 56 4 Alectorialicacid .. . . 39[43. 74 48/29.75 30(28,77
3 5685 4 -O-Methyigyrophoric acid 33/40. 75 56/28, 76 46(29, 80
3 6 s Virensic acid ' 26/42, 76  57/30.77 38/28, 80
3 6 5§ Obtusatic acid 35/40, 76 64)29, 76  48/28, 78
3~4 3 3 Strepsilin ‘ 41/42, 78  21/27,77 2428, 78
3~4 5 5  Baeomycesic acid 39142, 76  40/32.79 42/28, 79
3~4 6 4-5 Anziaic acid © 40[42,76  59/29, 74  33/28, 76
3~4 6 5 Evernic acid - 3841, 76 61/32, 79 43{29. 77
3¢ 6 5  Grayanic acid 38/40. 75 62(30, 77 44/28, 79
1~4 1-4 t—4 Polyporic acid 43/41. 73 28[27.75 27/29. 76
4 2 2 Chromone (?) with lepraric acid 39/40, 74  4]/29,77 12/[28,79
J 4 4 4 Norstictic acid —_ —_— —
4 4 4 4-O-Demethylplanaic acid 42/41, 74 32[31.76  27/27.76
4 5 4-5 Paludosicacid 39/45. 73 35/27.75 33/30.76
4 5 5 Glomelliferic acid 41/41, 73 43(28. 76  42/28, 77
4 S 5 a-Collatolic acid 40{41, 73 32/28.75 35(28, 77
4 5 5 Miriquidic acid 41/42, 76 48/28, 76  45(29. 78
4 -6 5 4-O-Demethylbarbatic acid 39/41, 77 60/32.79 39/29, 78
4 6 5 Roceellic acid 4241, 75 60/29,77 48/28, 8o
4 6 5 Colensoinic acid 40/41, 73 73134, 70 42/28. 80
4 6 56 Sekikaic acid 45l42, 78 s7/27. 77 5t/28, 79
4 6 5-6 Diffractaic acid 44/42, 76 64/32, 80 51/28, 78
4 6 5-6 Barbatic acid 44/42,77 69{27.75 52/20.78
4 6~7 -6 Divaricatic acid 39/39,. 73 75/32, 80 51/29. 78
“4 6-7 5-6 Didymic acid . a 44/42,75 77/32, 80 52/28,78
4-5 34 5 Schizopeltic acid 42037, 75 27[30.74 51[32. 79
4-3 5 3  Rhodophyscin 4442, 77 32[27.76  23/29. 76
4~5 5 S Microphyllinic acid . 43140, 76 35/28, 76 42/28. 79
4-5 6  s-6 Homosekikaic acid 47142, 72 69/33, 79 56/29. 77
4-5 6~7 5-6 Imbricaric acid 43/42, 76 75/29. 77 48/27. 80
4-5 6~7 5-6 Stenosporic acid - 45/42,77 73127, 77 54{29. 78
4-5 7-8 5-6 Perlatolic acid 44/43. 73  74/29.73 52/28, 76
1-5 I~3 1—¢ Entothein E 47143, 75 16[29, 76  25{29, 76
5 2-3 3 Yellow-green pxgment SV-it e 4843, 75 30[32,76 21/30, 76
S 4 4-5 Unknown PQ-1¢ 50/43. 76 - 33/32,77 32[29.77
5 5 3 Unknown in Sticta spp. 47042, 72 43[33. 79 24/39, 79
5 5 3 Norlobaridone 50/40, 76 36/28, 76  21/29. 79
5 5 5 2'-O-Methylanziaic acid 4642, 73  40/28,73  34[29, 76
5 5 5 P!anaic acid 52(43. 73 38/28,77 50[29. 79
5 5 5 Confluentic acid 54/43. 74 32[28.76 48/29. 79
5 5 8§ (Zeorin . s5i41, 76 42[30,77 43/28. 80
5 56 5 Cryptochlorophaeic acid 46/42,77 46/34,79 37[28. 80
5 56 56 2-O-Methyiperlatolic acid 55/43. 74 5°0/28,73  52[28, 76
5 6 5  Lichesterinic acid . 4441, 75 63/29.77 43/28, 80
5 6 5 Thiophanic acid : $5/41, 73 -56/30, 80  52/29. 79
5 &6 5 Meroohlorophaetc acid 55{40, 75 56/28, 76 6129, Bo
5 6 5 Ergosterol , 5640, 76  66(32,79  49/29. 77
5 6 5 Emodin 57/40, 77 61/32,80 39/28, 77

{Continusd on p. 119)

J. Chromatogr., 72 (1972) 113-12§
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IDENTIFICATION OF LICHEN PRODUCTS BY TLC , 119
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TABLE I (continued)

Rp class Compound Example, Rp X 100 values
(Re of X|Rp of N, Ry of A%
4 B C 4 B c
5. 6 56 2-O-Methylperlatolic acid ‘ 48/44. 75 60[28, 76 = 52[29, 79
5 6 5-6 Ursolic acid . 59/42.77 50/27.77 52[20.78
5 7  5-6 Sphaerophorin 48[42. 76  76(30, 77 54{29, 76
56 5 5 Unknown triterpene’ i 58/43. 75 = 34/29, 76  42[29, 76
56 5 5 Loxodin’ 58/40.76 40[28, 76  35/28, 79
56 5 5-6 Pseudoplacodiolic acid . 60/41, 75 52[34, 80 56[eg, 78
56 6 5 Evans’s substance H : 54/40, 75 6120, 76  48/28, 81
6 3 5 Acetylportentol 65/42, 76  29/34.79 45/29, 8o
6 5 5"~ Methyl gyrophorate 60/40, 75 44]28, 76  43/29, Bo
6 5 5  Triterpene in Physcia spp. 64/42, 72  43/33. 80 44/30. 79
6 5 6 Gangaleoidin 64/40, 74  43/29.77 54/28. 79
6 5 6 Rhizocarpic acid : 73[43, 76  41/29, 76 6629, 78
6 6 5§ Ethyl orsellinate 62/41, 71. 66/32, 79 44/29. 77
6 6 6  4-O-Methylcryptochlorophaeic acid, 60f40, 75 61/28,76 66/29, Bo
6 6 5 Unknown triterpene (?)* 67/42, 72  53/33. 79 46/30, 78
6 6 6 Placodiolic acid - 67/42, 76 6326, 77  67/27, Bo
6 6 6  Thiophaninic acid 65/40, 73 68[30, 80 65/29, 77
Q6 6 6  Scrobiculin . 69/42, 78 55/27. 77 5228, 79
6 6 6  Methyl 3,5-dichlorolecanorate 67/40, 75 6228, 76 66/29, 80
Q6 6 6  Usnic acid 70/42, 76 <70[26, 77 71(27. 79
6 ° 6-7 6 Diploicin 64/41, 76  79/32, 80 66{28, 78
6-7 5 6  Nephroarctin - 69/42, 73 53/28, 79 66/27, 78
67 56 6  Epanorin 74/40, 76 52[32, 79 66(29, 77
6-7 7 6  Vicanicin g 7342, 75 75/30, 77 70{28, 80
6-7 7-8 6—7 Fragilin 73/41, 76  82(32, 79 72/29. 77
7 6 7  Pinastric acid 72/41, 73 57/28, 76  76(27, 76
7 6 7 Pannarin . 73/41, 73 68/27,75 76/27. 76
7 6 7  Leprapinic acid 74/40. 75 59/29,77 81/28, 79
7 6 7 Lichexanthone 74/40, 74 - 72/29. 77 78/28, 78
o 7 6 7 Tenuiorin 77142, 77 58/27.77 76/28. 79
7 6 7-8 Parietin 74/4t. 73 72/28, 76  77/27. 76
7 6 7-8 Unknown with pannarin! ° 72{38, 73  69/33. 78 75/28, 77
7 6 8  Vulpinic acid 76/42, 77 66/27, 77 82[29, 78
7 7 7 Atranorin . —_ — —_ :
7 7 7  Chloroatranorin 76/42, 77 79/34. 79 80[27, 80
7 78 8 Calycin 79/42, 77 81/34, 79 88/27, 8o
7 8 8 Pink pigment in 4sakinea spp. 76/41, 76 84/33. 79 86(30, 78
7 8 8 Pink pigment= 73/42, 72 86/34, 80 87/29, 78
78 6 6-7 Unknown CS-12 77/4%, 75 51/29,77 76/28, 80
8 8 8  Pulvinic dilactone 77/41, 74 82/28, 75 89/27, 76

* The two numbers following the oblique (/) are measurements in millimeters to the norstictic
acid line (Rp of N} and the atranorin line {Rp of A) (ref. 2).

b In Melanothsca cruenta (Mont.) Mtll. Arg.

¢ In Parmaslia quintarica Hale.

4 In Parmelia chalybacizans (B. Stein. & Zabhlbr.) Gyeln.

¢ In Alectoria virens Tayl.

t In Parmelia weberi Hale.

& In Pertusaria panyrga {(Ach.) Mass.

b In Lepraria spp.

! A common accessory pigment in lichens. .

! In Dirinaria aegialita (Ach.) B. Moore.

k In-Pyxine caesiopruinosa (Nyl.) Imsh.

1 In Lecanora spp.

o In Solenopsora candicans (Dicks.) J. Stein.

2 In Cladonia subcariosa Nyl.

J. Chromatogr., 72 (1972) I13—125
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TABLE II

TLC DATA FOR 37 HYDROLYSIS PRODUCTS OF

O-METHYLATED DERIVATIVES

NATURALLY OCCURRING DEPSIDES AND THEIR

L) s

Rp class
i 4@| substitution

Example, Rp X 100 values
(Rp of X/Rr of N, Rp of A%)

32
4 B C 1 2 3 4 5 6 4 B . C

-2 2 2 COOH HO COOHCH,0 H CH, 3/43, 75 11/29, 75 7129, 78
2-3 4-5 3 COOH HO HO CH,0 H CH, 26/38, 73 32/30. 75 2229, 78
2-3 6 s  COOH HO (Cl HO . Cl CH, 2042, 73 60f27, 76 3129, 78
3 3 2 COOH CH, O H HO H CH,COCH,, 2444, 76 21/28, 76  7[29. 79
3 3 2-3 COOH CH OH HO H CH, 27/40, 75 . 22[29, 77 13/27. 79
3 4 3 COOH CH,O0 H HO H C,H, 33/40, 74 29/29, 77 20/28, 78
3 5 3 COOH HO HO HO H CHj, 32/40, 76 49{34. 77 23/29. 77
34 § 34 COOH CH,OH - HO H GH,, 40/42, 73 31/28,77 27/209.79
345 34 COOH HO H HO H CH, 40/43, 74 49/30. 77 28/29, 77
4+ 45 5 COOH CH,O0 H CH,O H CH, 41/49, 75 32[29, 77  44/29, 78
4 5 3 H HO H HO H CH; 42/41, 76 37/28, 76 . 17/28, 78
4 5 5 COOH CH,O0 CH; CH,0 H CH; 45/41, 75 48/30, 78 50{29, 78
4 6 4 COOH HO H HO H CH, 41/40, 76 58/33.77 3229, 78
4-5 67 56 COOH HO H CH,0 H CH,CH,COC,H; 45/42. 74 74/27.76 53/29. 78
5 4-5 4 COOCH, CH,0 H HO H CH, 48/40, 75 31/29.77 28/29.78
5 5 S5 COOH CHOH CH,O0 H C,H, 47/40, 74  4t[29. 77 50/29.78
5 5 5 COOCH; HO HO HO H CH, 51/42, 75 48/29,76 35/29. 78
5 5 '5 COOCH, HO CH,O0 HO H CH, 56/42, 75 37/29.76  45/29.77
5 5 5 €OOCH; CHOH HO H CH, 55/40, 74 4030, 75  35/29. 78
5 5 56 COOH CH,OH CH,O H CH,, 51/40. 75  46/29, 77 53/29. 79
5 6 45 COOH "™HO H HO H GH,, 45/42, 74 58{27, 76  35/29, 78
5 6 5 COOH HO CH, HO H CH, 45/42, 73 b0[30, 74  42/29. 78
5 6 5 COOH HO H HO- H CH, 44139. 75 68/33. 77 38/29, 78
5 6 6 COOH HO H  CH,O H CH, 48/43. 74 70[33,77 56/29, 78
5 7 6 COOH HO CH; CHO H CH, 52[42, 73  75/29.75 6020, 78
5 7 6 COOH HO H CH,O0 H C;H, 50/39. 75 75[30, 75 60/29; 78
56 5 5 COOCH,; CH,O0 H HO H GH,, s6/40. 75 43/29, 77 36/27, 78
56 56 5 COOH HO H HO H CH,COCH,,  59/41.77 ' 54/28,76 39i30, 77
56 -8 6 COOH HO H CH,O0 H CH,, 56/42, 74 78/27. 76 60f29. 79
6 s 53 COOCH; CH,O0 HO CH,O H C,H, 6243, 75 38/29, 76  46/29, 78
6 6 s COOCH; HO H HO H CH, 58/30, 73 60[29, 76  45/32, 83
6 6 5 COOCH, HO H HO H CH, ‘61[41, 75 65[27, 75 45/29, 7€
6 6 5  COOCHy HO CH, HO H CH, 64/41, 75 70/30. 78  52/27, 7%
6 6 56 H CH,O H HO H CH, 6s5/42, 74 70[27.76  53/29. 7
6 6 6 COOCH, HO H HO H CH,, 64/42, 73 69{27, 76  48/29, 7!
6 6-7 5 COOCH, HO H HO H 18 67/42. 75 76[27. 78 48/28, &
78 69 -8 COOH HO H CH,0 H CH,COCH,, 77/40, 76  7t{34. 72 78/29. 7

& See footnote to Table I.

J. Chromatogr;. 72 (1972) 113~125
[ ~ #4407 RE 5k
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TABLE III

TLC DATA FOR 24 O-METHYLATED DERIVATIVES OF LICHEN PRODUCTS

Rp class Compound Example, Rp X 100 values
(Rr of X|Rp of N, R of A%)

A B ¢C A B C

5 5 5  Methyl hypoprotocetrarate 57/42,75 48/33, 78  41/30, 79
56 56 5  Methyl lecanorate 61/43.75 49/30.75 42/29,77
6 4 6  Methyl schizopeltate 68/40, 73  33/32.79 56/28, 77
6 4—5 6  Methyl 2,2°-di-O-methylevernate 7t/42, 76 3331, 80 56/28, 79
6 5 5  Methyl physodate 60/39, 72 38/27,77 38/27.77
6 5 5  Methyllividate 62/39, 72 33/27.77 48/27. 77
6 5 5 Dimethyl caperatate 7i[43. 75 49/30. 75  49/29, 77
6 6 s—6 Methyl 4-O-demethylbarbatate 68/44, 76 6520, 77 53/28, 77
6 6 .6  Methyl norobtusatate : 65/44. 75 57/29.77 52[29, 78
7 5 6  Methyl 2/, 4-di-O-methylhypoprotocetrarate 73/42, 75 47/27. 77 64/30, 79
7 5§ 6  Methyl 4-O-methylphysodate " 72/39, 72 47/26, 76  64/27. 77
7 5 6  Methyl 2,2’,4-tri-O-methyldivaricatate 7642, 76 43/31, 80 64/29, 79
7 6  6~7 Methyl diffractaiate 76/4%, 75 70[30, 78 77/27. 79
7 6 7  Methyl sekikaiate 76/43. 75 65/29.76 76/30, 78
7 6 v Methyl evernate 73/40. 73  72[32. 79 76/28. 77
7 6 7  Methyl 2-O-methylperlatolate 75139, 73 7432, 79 76/28, 78
7 7 8  Methyl divaricatate 77/43. 76 77/30. 76 8030, 78
7 8 8  Methyl imbricarate 77142, 76  Bo[26, 76 B4/27. 8o
7-8 5 6  Methyl planaiate . 78/42, 76  sof29, 77 68/28, 78
7-8 6 7  Methyl 2’-O-methylperlatolate 76/40, 73  74/32. 79 7528, 77
7-8 7-8 8  Methyl barbatate . 78la4, 76 Bol29,77 84/29, 77
78 8 8  Methyl stenosporate 77/43. 75 80[30, 76  83/30, 78
7-8 8 8  Methyl sphaerophorate 78/42, 76  81/27, 77  85/27, 8O
8 8 8  Methyl perlatolate ) 8230, 76 85/30, 78

79143, 76

* See foqtnote to Table 1.

TABLE 1V

J. Chromatogr., 72 (1972} 113-125

TLC DATA FOR MISCELLANEOUS DERIVATIVES OBTAINED BY CATALYTIC REDUCTION, DECARBOXYLATION OR HYDROLYSIS OF SOME REPRESENTATIVE

NON-DEPSIDE LICHEN PRODUCTS

Rg class Compound Ezample, Rp X 100 values Parent compound type
(Rp of X{Rp of N, Rp of A%) .

4 B C A B C

I 3 1 Hydrolyzed caperatic acid (= norcaperatic acid) of42, 72 2633, 79  1/30, 79 Fatty acid ester

2 § 2-3 Hydrolyzed hypoprotocetraric acid 15/40,76  33/30, 77 14{31, 82 Depsidone

3 3 3 Hydrolyzed lividic acid 27/40, 76 27/30, 78 .22/30, 81 Depsidone

3 3 4 Hydrolyzed schizopeltic acid (= di-O-methylpannaric acid) 22[43. 75 1829, 75 32/29, 77 Dibenzofuran ester

3 4 3 Reduced psoromic acid (= hypopsoromic acid) - 25/42, 74  32/34, 82 1728, 79 Depsidone aldehyde

3 45 3 Decarboxylated porphyrilic acid (= porphyrilin) 37142, 72 35/34, 80 21/30, 79 Dibenzofuran carboxylic acid

3 5 2 Hydrolyzed physodic acid . 23/41, 76  37[34. 77 10/30, 76 Depsidone

3 5 3 Hydrolyzed lobaric acid 28/40, 76  35/29,78 27/30, 81 Depsidone

3 5 5 Hydrolyzed grayanic acid 30/40, 76  43/29, 78  33/30, 81 Depsidone

3-4 5 5  Hydrolyzed colensoinic acid 38/40, 76 57/30, 78  36/30, 81 Depsidone

s See footnote to Table I.
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TABLE V

HEATED TO 110° FOR 15—30 min

C. F. CULBERSON

SPOT COLORS FOR PROMINENT COMPOUND TYPES ON PLATES SPRAYED WITH ro0% H,SO, anp

Color

Compound type

Examples from Table I

Colorless, faint brown or gray

I/Brown, pink or yellow-brown

Deep yellow (+ gray rim)

Pale green or pale yellow-green

Pale pink

Reddish
Brown, brown-purple or purple

"’

Af ellow or lemon yellow
(4 gray rim)

Uniform dark gray or black

Bright yellow, orange or red

Blue or blue-gray

+

Fatty acids

Alicyclics

Orcinol para-depsides and tri-
depsides with reduced side-chains
or a 2-keto side-chain on one ring

Orcinol depsidones with 1-keto or
2-keto A-ring side-chain and
reduced B-ring side-chain*

Orcinol para-depsides and
depsidones with 2-keto side-chains
on both rings

Orcinol depsidones with reduced

side-chains
Orcinol meta-depsidest

p-Orcinol para-depsides

B-Orcinol depsidones related to
protocetraric acid®

B-Orcinol depsidones related to
norstictic acidd

Dibenzofurans related to
pannaric acid -

Caperatic acid
Lichesterinic acid

Protolichesterinic acid
Rangiformic act .
Roceellic acid
Acetylportentol

Ursolic acid

Zeorin

Anziaic acid
Confluentic acid
Divaricatic acid
Erythrin

Evernic acid
Glomelliferic acid
Gyrophoric acid
Lobaric acid .
4-O-Methylphysodic acid
Loxodin )
Norlobaridone
Physodic acid
Alectoronic acid
Arthoniaic acid
«-Collatolic acid
Microphyllinic acid
Colensocinic acid -
Grayanic acid
Cryptochlorophaeic acid
Homosekikaic aci
Merochlorophaeic acid
Paludosic acid
Scrobiculin

. Sekikaic acid

Atranorin

Baeomycesic acid

Chloroatranorin

4-0-Demethylbarbatic
acid

Diffractaic acid

" Squamatic acid

Fumarprotocetraric acis
Physodalic acid
Protocetraric acid
Constictic acid
Norstictic acid
Salazinic acid "

Stictic acid

Pannaric acid
Porphyrilic acid
Schizopeltic acid

depsidone virensic acid.

J- Chromatogr., 72 (1972) 113-1325

Fifs ~ By PO RE (A

"3 The depsone picrolichenic acid nges a similar color.

- ® Similar colors are produced by the benzyl ester alectorialic a.cxd the f-orcinol mela-depside
thamnolic acid and the §-orcinol depsidone psoromic acid.
¢ Similar colors are produced by the chlorinated depsidone panna.nn and the f-orcinol

4 Several compounds of unknown structure, ¢. g connorstictic, consalazinic, echinocarpic and
galbinic acids, give similar colors and are probably related chemically to norstictic acid.,
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(List of Chemical Substances Found in the Cladoniform

.

Lichens of Taiyvan)

i?‘cies Compounds 1 2 3|4 5| 6] 7) 8] 9O 112

a ciliata var. tenuis , + +

. Ochrophaeae
gcalycantha

el i) +lelele{elele]t

Euamosi s5s1ima
e subconistea

¢ gubmultiformis
S subpltyrea + o+

sl
4
+

+

e. . Cocciferae
% pacillaris BEE
E‘{‘T}ellidiflora + i
esor ... ’ , + | +
“floerkeana H +
g macllenta H o+ +
§ pseudodidyma ' + +
§ vulcani + +
§ vulcanica . +
¢ yunnana ¥

Compounds 1 34 5 6 7 8

O
—
o)
—
[
—
N

4=Fumarprotocetraric acid, 5=Homosekikaic acid, 6=Isousnic acit
?=Protolichesterinic acid, 8=Psoromic acid, 9=Squamatic acid,
‘10 = Thamnolic acid, 11 =Usnic acid, 12=Zeorin

pr MBS : SR AERHEREEZ o
it « S 7 Bl BT U B AP CFF - 1980)
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Solvent A
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1.Marker controls~-Atranorin &

Norstictic acid
JAtranorin

.Barbatic acid

.Didymic acid
.Fumarprotocetraric acid
.Homosekikaic acid
.Marker controls
.Isousnic acid & Zeorin
.Psoromic acid
10.S%quamatic acid
11.Thamnolic acid

12 .Usnic acid

13.Marker controls
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