K1l

BRAPEE -HEKE R T [HEQ TR QIEXD B KE QLB 4R
SR KR4~ e i ekl im

REROE v O H 4 O B Z QR Q UFRMIN N4~ 0° SKHE] [HTs | AU E SRR SRR NR
HOMRIN Y BKEROERLNES LR | REEEZS 2E OV U QB ENEN O VLG Qb
MOEEN <o BROIMERE (Chemotaxonomy) Hiftth4e Ny BKOR IKTBEREA MWy
Q HRHK HEE M MR 40 v QM & O MR O Q IR IR O ER IR NI 07 Vi © LA MK e
B NN X S | i g © 4 S L H TR R O IKEKE I QBRI VIR QA N O ]
DVQ TS ARy HEKE NIRRT e R B EROIEHNEROA MO N 124 0 BROERE
5P Q HAEBE N KR A WIED PEHNE O VRS WO TR AR - — N BN £ B D00 sy
CEMUEKMKE LM FRUBWIORY 508" HEEKELQ RV PRe°
1" Penicillium islandicum (= X W JEEESGRD 10 BRI ORI Q €381 4 O\ Chrysophanol, Islandicin,

Emodin, o-Hydroxyemodin (X% Catenarin Q}s{#@ Oxyanthraquinone By’ V2% 8.8 4l

PP QEEA N4 | 1 18O bis-Anthraquinone #7 1) 28 & ORI 1054 A SO0 8 QB bis.

Anthraquinone X O4HEE &RV Erythroskyrine MR NERES" V.2 Q#N Fig. 1 MIkAnat o



VIO B8 UQK (+)Skyrin ~ (+)Rugulosin N B Acroscyphus sphaerophoroides (R 1l %% &)
QERN DV ARMAR R KB Usnea bayleyi £013.28F bis-Anthraquinone W-IE4 QM6 Q R M 44 ©
W0 R 422 Q AL H ORI O 11 QK bis-Xanthone ¥#¢ Eumitrin Ay, A X5 B & #3m .Y
(Fig. 2)° Penicillium islandicum % % Q&> K IN D th NERK Q HEK SR (—)Luteoskyrin ‘v Qs
ER#EoRER | 040l NVORQ Penicillium MO NI N 4#.2:¢ (+)Rugulosin ~oE # Q iit4H N
00y S EDT K MEFOERAR NN A O VEROANNLY 5 1e° ,

11" Ustilaginoidea virens 'S Fusarium culmorum 603 QL IWMR N OV 11}@ S bis-Naphthopyrone St
NEENRES VR QEMY Fig. 2 MIEPM VKN L° 0 QRINE S Ustilaginoidin IXHEEQ | 1 4
S 8,8'-bis-Anthraquinone &gl S KU BENIE P Y10 Mot 2 & Q0P RIP IR 1) QU8 Q BT 4 0
I = N B IKEE N I A MR O] M O LR @ DS 0 400°

N1" Penicillium duclauzi 048 QLIMR OV IHE Q&Y ~bis-Phenalenone W@l NEE N RE D WLEQ
AN O L (Fig. 2)° XK YCHEE 1MCHE 24CHEIRD MC-r 1 M Kk 2 o HEHE O
®0500ERH Duclauxin QREEN H RSB QRIENE RS (Fig. 2)" wiuiXB#2 Fig. 3 Mkt
VO AU RERO R M D 42°

BI" Usnea, Parmelia X% Cladonia MO #4BKENES" MC- BB BB o it
Methylphloroacetophenone, Phlroacetophenone ##9gth )\ MC @ Usnic acid ¢ @ EIL 0z Fig. 3 &

K



KE
1A= A0 R E S QI R O S M P 42° I QERE-IE @ Methylphloroacetophenone QE2&1 i s vt
BN N EREEA0IRI M 4 S BHE @ HECR I EIN.R0°R " BRI IR R Y 5 1 Tsousnic acid 404K
HE QEHNHER D 4L Isousnic acid ¥ Cladonia M Q B MIEHARRI SO MIH O 42° XE#Q HC- Rl
C#EM ~o” Usnic acid @ oK' NHE VBN L0 pRE L% XEKKOHHRNES" sV QK
R NERIH A CE A RN HIK 2" Parmelia crassa $f © WA ¥ QML L~ R Y (+)Usnic acid
R AHE A N HER O 42°
1" Peltigera %% Lobaria BEQ B & O R Phlebic acid A & B X% Retigeric acid A v B &8Nk
OO VR QEAKKY 428 Q%S Hopane BfX% Fernane EdriQ Triterpenoid 0@ WRO& N D4
(Fig. 4)° I Lobaria MEX .4 OREW .20 Retigeranic acid QGRS % e Nie4-e Sesterterpenoid &
@ K- (Fig. 4)7 Sesterterpenoid ‘R ERKERAN DV -2{E{A0H N ERQ PEROG Y S4°
Vsl QEKEA O ERIKIE S H M MV 87 | RIKKEKE S - TR A B v o v Kol
N == — Q EEEESIOEOHE4 (IUPAC) QBR<EKKSICRIMRENC SREENTv O v R
8T RVINERm L DN RN G0 §1 EE IUPAC KU QIKERBARIEHENE -2 500° 4
B | RERED R RK A -« e 2 mEEFTIR N RN v — S LB R X | RG24k TUPAC QS84
R A QL o B MBI R EEREN K S MR O 5000



Fig 1

OH © HO Ri=R:=H Chrysophanal  (Ch)

R=OH R:=H Islandicin (Is)

Ry=H R,=OH Emodin (Em}
R: CHs

R;=R,~OH Catenarin (Cat)

§,6" - Bisanthraquinone

() Dianhydrorugulosin
(+) Skyrin

{+) Roseoskyrin

{+] Rhodoislandin A
{+} Punicoskyrin

{+] Oxyskyrin

% ¥4 - Bisanthraguinone &

0

Ry=H R.=0OH CHym {9 (2 CH,0H w—Hydroxyemodin

(w—OH—Em)
(2Ch (+) Iridoskyrin  (2Is!
(2Em; (+) Dicatenarin  (2Cat}

{Ch=+Isi (+} Auroskyrin  (Ch+Em!
{Ch+ Cati () Rhodoislandin B (Em +Is}

(Is+ Cat)  (+) Aurantioskyrin (Em + Cat)

(Em-+w—OH Em) (+) Skyrinol { 2w~ OH-Em)

(—} Luteoskyrin { Deaxy~) { =) Rubroskyrin {Deoxy-) {+) Rugulosin

(4a-Oxyluteoskyrin)

>t

B

(—) Flavoskyrin

(4a- Oxyrugulosin)

it
HOi—‘C—(CH*CH;am
CHJ:CH N 0 HO 0~~CHz
CH !

s CHs

Erythroskyrine



% ¥i- Bisxanthone- %

Eumitrin A

Bisnaphthopyrone-

R=R,=CHj; Ustilaginoidin A

R =CH,0H R;=CHs
Ustilaginoidin B

R=R,=CH,0H
Ustilaginoidin C

Duclauxin

AcO= OH Desacetylduclauxin

Fig 2

Fuscofusarin

HO

Neoclauxin

Cryptoclauxin

X enoclauxin

s



Fig 3

Biosynthesis

V] 0

o HO
CH:COSCeA _‘)HOOC
. —
coo* ‘—* SCud) - HOOC
CH: { 0 07N, 07 CH; O CH,
COSCoA
o 0 ¢} 0 0

HO
1
—
CH,
O/

0 HO
[¢)
9] CH;
O 0
t‘,
(A}

— e BRI -

<

(A1+{C;--—Xenoclauxin, Cryptoclausin (B14(C-~-—Duclauxin, Neoclauxin

COCH; COCH; OH
HO,
HO OH O OH 0
. = . —_—
C : ’ cocn,°
e e LA s
 OH OH -~
COCH . .
(‘2) Oy — cH, 1
~ ‘
0 SCop HO OH HO 0. ‘ OH
A
&aHe X e cot,  HCOC CoCH,
- OH HC O
L ,Cco0" HiC
{ I\COSCoA Usnic acid Isousnic acid
CH;COSCoA

ot



Fig 4

Hopane type triterpenes

AcOH:C.

<

™ coon " coon
Phlebic acid A Phlebic acid B

Migrated hopane-type
(Fernane-type)
triterpenes

HO--
HO
Retigeric acid A Retigeric acid B
Sesterpene
i .y
H ~
COOH

Retigeranic acid



17 BRSO e m g

(I)

s

10.

11.

HEXDS BB OYRMROER

S. Shibata: Synthese des 3, 6, 3'~Trimethyl-5, 2’, 4'—trimethyldiphenylathers. J. Pharm. Soc. Japan, 59,
111 (1939).

Y. Asahina, S. Shibata: Untersuchungen iiber Flechtenstoffe. XCII. Uber Psoromsiure (3). Ber. deutsch.

chem. Ges., 72, 1399 (1939).
Y. Asahina, S. Shibata: Untersuchungen iiber Flechtenstoffe. XCIV. Uber das Vorkommen der Thele-

phorsiure in den Flechten. Ber. deutsch. chem. Ges., 72, 1531 (1939).

S. Shibata: Uber 1,8-Dioxy-2-methylanthrachinon. J. Pharm. Soc. Japan, 60, 201 (1940).

S. Shibata: Uber Rhodocladonsiure. J. Pharm. Soc. Japan, 61, 103 (1941).

S. Shibata: Uber Didymsiure, einen neuen Typus der Flechtenstoffe. Acta Phytochim., (Tokyo), 14, 9
(1944).

S. Shibata: Uber Strepsilin, einen Flechtenstoff vom Diphenylenoxyd-Typus. Acta Phytochim., (Tokyo),
14, 177 (1944).

S. Shibata, T. Ukita, Y. Miura and T. Tamura: On the relationship between antibacterial effects and
chemical structure of usnic acid. Jap. Med. J., 1, 152 (1948).

S. Shibata, Y. Miura, H. Sugimura, Y. Toyoizumi: On the Antibacterial effects of lichen substances.
Comparative studies of various lichen substances. Jap. Med. J., 1, 518 (1948).

S. Shibata, Y. Miura: Antibacterial effects of lichen substances. II. Studies on didymic acid and related
compounds. Jap. Med. J., 2, 22 (1949).

S. Shibata, M. Takido and O. Tanaka: Paper chromatography of anthraguinone pigments. J. Am. Chem.
Soc., 72, 2789 (1950).

KR



12.
13.

14.

15.

16.

17.

18.

19.

22.

YO

K. Takahashi, S. Shibata: Decomposition of usnic acid. J. Pharm. Soc. Japan, 71, 1083 (1951).

S. Shibata, S. Natori: Eburicoic acid. A metabolic product of Fomes officinalis. J. Pharm. Soc. Japan,
71, 1167 (1951).

S. Shibata, K. Arakawa, K. Takahashi: Decomposition of usnic acid. II. Pyrolysis of dihydrousnic acid.
J. Pharm. Soc. Japan, 72, 225 (1952).

S. Shibata, S. Natori: Some observations of antibacterial activity of woodorotting fungi. J. Pharm Soc.
Japan, 72, 594 (1952).

S. Shibata, Y. Hiizumi, K. Takahashi: Decomposition of usnic acid. III. On the structure of ethyl
acetusnetate. J. Pharm. Soc. Japan, 72, 825 (1952).

S. Shibata, S. Natori, Y. Sumi: Antibacterial effects of lichen substances and their related compounds.
III. Dibenzofuran derivatives. (1). J. Pharm. Soc. Japan, 72, 1333 (1952).

S. Shibata, S. Natori: Metabolic products of fungi. II. Metabolic products of Aspergillus amsterodami.
Pharm. Bull. (Tokyo), 1, 160 (1953).

S. Shibata, O. Tanaka, G. Chihara, H. Mitsuhashi: On the colouring matters produced by Endothia
parasitica Fr. and Endothia radicalis Fr. Pharm. Bull. (Tokyo), 1, 302 (1952).

S. Shibata, S. Natori, T. Kawakami, M. Okano, Y. Tsuchimoto : Antibacterial of effect lichen substances
and related compounds. IV. Dibenzofuran derivatives. (2). Pharm. Bull. (Tokyo), 2, 45 (1954).

S. Shibata, M. Takido: Metabolic products of fungi. III. The colouring matters of Pachybasium candidum
Saccgardo. Pharm. Bull. (Toky), 3, 156 (1955).

S. Shibata, T. Murakami, O. Tanaka, G. Chihara, I. Kitagawa, M. magmwboﬁo» O. Kaneka: The re-
spective identities of endothianin with skyrin, and radicalisin with rugulosin. The structure of skyrin
(preliminary report). Pharm. Bull. (Tokyo), 8, 274 (1955).



27.

28.

S. Shibata, O. Tanaka and I. Kitagawa: Metabolic products of fungi. V. Structure of skyrin. (I).
Pharm. Bull. (Tokyo) 3, 274 .(1955). ,

S. Shibata, M. Takido, T. Nakajima: Metabolic products of fungi. VII. Paper chromatography of the
colouring matters of Penicillium islandicum Sopp. Pharm. Bull. (Tokyo), 3, 286 (1955).

S. Shibata, K. Takahashi, Y. Tanaka (nee Hiizumi): Decomposition of usnic acid. V. Pyrolysis of di-
hydrousnic acid. Pharm. Bull.. (Tokyo), 4, 65 (1956).

S. Shibata, T. Murakami, I. Kitagawa, T. Kishi: Metabolic products of fungi. VIII. Rugulosin (I).
The structure of dianhydrorugulosin and its relation to the structure of iridoskyrin. Pharm. Bull.
(Tokyo), 4, 111 (1956).

S. Shibata, T. Murakami, M. Takido: Metabolic products of fungi. IX. Rugulosin (2). The structure
of rugulosin and its relation to the structure of flavoskyrin. Pharm. Bull. (Tokyo), 4, 303 (1956).

S. Shibata, I. Kitagawa: Metabolic products of fungi. X. The structure of rubroskyrin and its relation
to the structure of luteoskyrin. Pharm. Bull. (Tokyo), 4, 309 (1956).

S. Shibata, J. Shoji, A. Ohta, M. Watanabe: Metabolic products of fungi. XI. Some observations on
the occurrence of skyrin and rugulosin in mold metabolites, with a reference to structural relationship
between penicilliopsin and skyrin. Pharm. Bull. (Tokyo), §, 380 (1957).

S. Shibata, I. Kitagawa, H. Nishikawa: Metabolic products of fungi. XII. The identification of flavo-
mycerin and luteoskyrin. Pharm. Bull. (Tokyo), 5, 383 (1957).

S. Shibata, M. Takido, A. Ohta, T. Kurosu: Metabolic products of fungi. XIII. The structure of oxy-
skyrin. Pharm. Bull. (Tokyo), 5, 573 (1957).

S. Shibata: On the structure of strepsilin (2). Pharm. Bull. (Tokyo), 5, 488 (1967).

S. Shibata, S. Natori, K. Fujita, I. Kitagawa, W. Watanabe : Metabolic products %w?umw. XV. Pachymie

P



34.

43.

44,

V1]

acid, a constituent of Bukuryo (Fu-Ling), a sclerotium of Poria cocos (Schw.) Wolf. Chem. Pharm. Bull.
(Tokyo), 6, 608 (1958).

S. Shibata, 1. Kitagawa: Metabolic products of fungi. XVI. The structures of rubroskyrin and lute-
oskyrin. (2). Chem. Pharm. Bull. (Tokyo), 7, 449 (1959).

S. Shibata, T. Ikekawa, T. Kishi: Metabolic products of fungi. XVII. The structure of flavoskyrin
(2). Chem. Pharm. Bull. (Tokyo), 8, 889 (1960).

S. Shibata, I. Kitagawa: Structure of lumiluteoskyrin, a photoreaction product of luteoskyrin. Chem. &
Ind., 1054 (1960).

S. Shibata, J. Shoji, N. Tokutake, Y. Kaneko: Ozonolytic products of O-diacetylusnic acid. Chem.
& Ind., 320 (1961).

S. Shibata, I. Kitagawa: Metabolic product of fungi. XVIII. On the structure of lumiluteoskyrin. Chem.
Pharm. Bull. (Tokyo), 9, 352 (1961).

S. Shibata, T. Ikekawa: Biosynthesis of rugulosin. Chem. & Ind., 360 (1962).

S. Shibata, J. Shoji, N. Tokutake, Y. Kaneko, H.C. Chiang: Decomposition of usnic acid. VI. Studies
on the ozonolytic products of O, O-diacetylusnic acid. Chem. Pharm. Bull. (Tokyo). 10, 477 (1962).
S. Shibata, S. Udagawa: Metabolic products of fungi.- XIX. Isolation of rugulosin from Penicillium
brunneum Udagawa. Chem. Pharm. Bull.  (Tokyo), 11, 402 (1963).

S. Shibata, T. Ikekawa: Metabolic products of fungi. XX. The biosynthesis of rugulosin. Chem. Pharm.
Bull. (Tokyo), 11, 368 (1963).

A. Ohta, Y. Ogihara, K. Nei, S. Shibata: On methylphenylnaphthalenes. I. Synthesis of methylphenyl-
naphthalenes. Chem. Pharm. Bull. (Tokyo), 11, 754 (1963).

S. Shibata, H.C. Chiang: Grayanic acid. A new lichen depsidone. Chem. Pharm. Bull. (Tokyo), 11, 926



45.

46.

47.

48.

49.

50.

51.

55.

(1963).

S. Shibata, A. Ohta, Y. Ogihara: Metabolic products of fungi. XXI.- On wustilaginoidins (1). The
reactions of ustilaginoidin A. Chem. Pharm. Bull. (Tokyo), 11, 1174 (1963).

S. mrw.wmﬁm, E. Morishita, Y. Arima: Synthesis rubrofusarin dimethyl ether. (Preliminary report). Chem.
Pharm. Bull. (Tokyo), 11, 821 (1963).

S. Shibata, Y. Ogihara, A. Ohta: Metabolic products of fungi. XXII. On ustilaginoidins. (2). The
structure of ustilaginoidin A. Chem. Pharm Bull. (Tokyo), 11, 1179 (1963).

S. Shibata, Y. Ogihara: The absolute configurations of ustilaginoidins. Tetrahedron Letters, (26), 1777
(1963).

S. Shibata, Y. Ogihara: Metabolic products of fungi. XXIII. On ustilaginoidins. (3) The structures of
ustilaginoidins B and C. Chem. Pharm. Bull. (Tokyo), 11, 1576 (1963).

J. Shoji, S. Shibata: The structure of erythroskyrine, a nitrogen containing colouring matter of Peni-
cilliuvm islandicum Sopp. Chem. & Ind. 419 (1964).

S. Nakajima, K. Kinoshita, S. Shibata: Structure of itaconitin, a colouring matter of Aspergillus ita-
conicus Kinoshita. Chem. & Ind. 805 (1964).

S. Shibata, H.C. Chiang: The structures of cryptochlorophaeic acid and merochlorophaeic acid. Phyto-
chem. 4, 133 (1965).

S. Shibata, Y. Ogihara, N. Tokutake, O. Tanaka: Duclauxin, a metabolite of Penicillium duclauzxi
(Delacroix). Tetrahedron Letters, (18), 1287 (1965).

Y. Ogihara, Y. litaka, S. Shibata: The X-ray study of monobromodulauxin. Tetrahedron Letters, (18),
1289 (1965). ‘ :

M. Yamazaki, M. Matsuo, S. Shibata: Biosynthesis of lichen depsides, lecanoric acid and atranorin.

Sl



57.

58.

59.

YE

Chem. Pharm. Bull. (Tokyo), 13, 1015 (1965).

J. Shoji, S. Shibata, U. Sankawa, H. Taguchi, Y. Shibanuma: Metabolic products of fungi. XXIV.
The structure of erythroskyrine, a nitrogen containing colouring matter of Penicillizm islandicum Sopp.
Chem. Pharm. Bull. (Tokyo), 13, 1240 (1965).

S. Shibata, T. Furuya, H. lizuka: Gas-liquid chromatography of lichen substances. I. Studies on zeorin.
Chem. Pharm. Bull. (Tokyo), 13, 1254 (1965).

M. Yamazaki, S. Shibata: Biosynthesis of lichen substances. II. Participation of Ci—unit to the formation
of B-orcinol type lichen depside. Chem. Pharm. Bull. (Tokyo), 14, 96 (1966).

T. Furuya, S. Shibata, H. lizuka: Gas-liquid chromatography of anthraquinones. J. Chromatography,
21, 16 (1966).

3. Kurokawa, Y. Jinzenji, S. Shibata, H.C. Chiang: Chemistry of Japanese Peltigera with some taxo-
nomic notes. Bull. National Science Museum (Tokyo), 9, (2), 101 (1966).

S. Shibata, U. Sankawa, H. Taguchi, K. Yamasaki: Biosynthesis of natural products. III. Biosynthesis

omeESmwﬁwsoumoo_ocinmnamzmaomw§§.§.§§N.MNaxmmﬁhimOb@.OrmE.Huwmﬁb.w::. mHowwov‘;v
474 (1966). ‘ :

U. Sankawa, H. Taguchi, Y. Ogihara, S. Shibata: Biosynthesis of duclauxin. Tetrahedron Letters, (25),
2883 (1966).

Y. Ogihara, O. Tanaka, S. Shibata: On the metaholites of Penicillium duclauxi (Delacroix). III. The
reactions of duclauxin with ammonia and primary amines. The structures of desacetylduclauxin, neo-
clauxin, xenoclauxin; : and-cryptoclauxin. Tetrahedron Letters, (25), 2867 (1966).

S. Shibata, E. Morishita, T. Takeda: The structure of aurofusarin: Tetrahedron Letters; (40), 4855¢1966).
H. Taguchi, U. Sankawa, S. Shibata: Biosynthesis of usnic acid in lichens. Tetrahedron Letters, (42),



66.

67.

68.

69.

70.

71.

72.

73.

74.

5211 (1966).

S. Shibata, H.C. Chiang: Some chemotaxonomical aspects of phenolic compounds in lichens. (Sympo-
sium on recent advances in plant polyphenolics. New Delhi. October 5-6, 1964) Bull. Nat. Inst. Sci.
India, (31), 151 (1965). ,

S. Shibata, E. Morishita, Y. Arima: Metabolic products of fungi. XXV. Synthesis of rubrofusarin and
its derivatives. Chem. Pharm. Bull. (Tokyo), 15, 1757 (1967).

E. Morishita, S. Shibata: Metabolic products of fungi. XXVI. Synthesis of racemic ustilaginoidin A
and its related compounds (1). Synthesis of 2, 2'—4, 4’, 5, 5, 7, 7'~octamethoxy-1, 1’-binaphthalene
(=Product A octamethyl ether), Chem. Pharm. Bull. (Tokyo), 15, 1772 (1967).

E. Morishita, S. Shibata: Metabolic products of fungi. XXVII. Synthesis of racemic ustilaginoidin A and
its related compounds. (2). Synthesis of racem. ustilaginoidin A. Chem. Pharm. Bull. (Tokyo), 15,1772
(1967).

S. Shibata, E. Morishita, T. Takeda, K. Sakata: Metaholic products of fungi. XXVIII. The structure
of aurofusarin. (1). Chem. Pharm. Bull. (Tokyo), 16, 405 (1968).

E. Morishita, T. Takeda, S. Shibata: Metabolic products of fungi. XXIX. The structure of aurofusarin.
(2). Chem. Pharm. Bull. (Tokyo), 16, 411 (1968).

S. Shibata, H. Taguchi: Occurrence of isousnic acid in lichens with reference to *‘isodihydrousnic acid’’
derived from dihydrousnic acid. Tetrahedron Letters, (48), 4867 (1967). ‘ ‘

S. Shibata, Y. Nishikawa, Cheng Fu Mei, F. Fukuoka, M. Nakanishi: Antitumour studies on some
extracts of basidiomycetes. Gann, 59, 156 (1968).

T. Takeda, E. Morishita, S. Shibata: Metabolic products of fungi. XXX. The structure of fuscofusarin.
Chem. Pharm. Bull., 16, 2213 (1968).

i



75.

76.

77.

78.

80.

81.

83.

84.

85.

SR
Y. Ogihara, N. Kobayashi, S. Shibata: Further studies on the bianthraquinones of Penicillium islandicum
Sopp. Tetrahedron Letters, (15), 1881 (1968).
S. Shibata, Y. Ogihara, N. Kobayashi, S. Seo, 1. Kitagawa: The revised structure of luteoskyrin,
rubroskyrin, and rugulosin. Tetrahedron Letters, (27), 3179 (1968).
S. Shibata, O. Tanaka, U. Sankaw, Y. Ogihara, R. Takahashi, S. Seo, D.M. Yang, Y. Iida: The con-
stitutents of Acroscyphus sphaerophoroides Lev. Jap. J. Bot., 43, 335 (1968).
U. Sankawa, S. Seo, N. Kobayashi, Y. Ogihara: Further studies on the structures of luteoskyrin, ru-
broskyrin and rugulosin. Tetrahedron Letters, (53), 557 (1968).
N. Kobayashi, Y. litaka, U. Sankawa, Y. Ogihara, S. Shibata: The crystal and molecular structure of
a bromination product of (+) tetrahydro-rugulosin. Tetrahedron Letters, (58), 6135 (1968).
Y. Ogihara, Y. Iitaka, S. Shibata: The crystals and molecular structure of monobromoducaluxin. Acta
Cryst. B 24, 1037 (1968).
S. Shibata, Y. Nishikawa, T. Takeda, M. Tanaka: Polysaccharides in lichens and fungi. I. Antitumour
active polysaccharides of Gyrophora esculenta Miyoshi- and Lasallia papulosa (Ach.) Lano. Chem.
Pharm. Bull. (Tokyo), 16, 2362 (1968).
S. Seo, U. Sankawa, Y. Ogihara, S. Shibata: The structure of lumiluteoskyrin, a photoreaction product
of luteoskyrin. Tetrahedron Letters, (10), 767 (1969).
U. Sankawa, S. Shibata: Biosynthesis of Natural Products. IV. Biosynthesis of itaconitin. (1). Degra-
dation studies on itaconitin. Chem. Pharm. Ball. (Tokyo), 17, 2020 (1969).
U. Sankawa, S. Shibata: Biosynthesis of Natural Products. V. Biosynthesis-of itaconitin. (2). Tracer
studies on itaconitin. Chem. Pharm. Bull. (Tokyo). 17, 2025 (1969).
H. Taguchi, U. Sankawa, S. Shibata: Biosynthesis of natural products. VI. Biosynthesis of usnic acid



86.

87.

88.

89.

91.

92.

93.

94.

in lichens. (1). A general scheme of biosynthesis of usnic acid. Chem. Pharm. Bull. (Tokyo), 17, 2054
(1969).

H. Taguchi, U. Sankawa, S. Shibata: Biosynthesis of natural products. VII. Biosynthesis of usnic acid
in lichens. (2). Seasonal variation observed in usnic acid biosynthesis. Chem. Pharm. Bull. (Tokyo),
17, 2061 (1969).

R. Takahashi, O. Tanaka, S. Shibata: The constitutent of a lichen, Peltigera aphtosa (1..) Willd. The
occurrence of 15a-acetoxy-22-hydroxy hopane and phlebic acid A. Phytochem. 8, 2345 (1969).

T. Komiya, S. Shibata: Formation of Dichen substances by mycobionts of lichens. Isolation of (4) usnic
acid and salazinic acid from mycobionts of Ramalina spp. Chem. Pharm. Bull. (Tokyo), 17, 1305 (1969).
J.C. Mitchell, S. Shibata: Immunological activity of some substances drived from lichenized fungi. J.
Invest. Dermatology, 52, 517 (1969).

Y. Nishikawa, T. Takeda, S. Shibata, F. Fukuoka: Polysaccharides in lichens and fungi. III. Further
investigation on the structures and the antitumour activity of the polysaccharides from Gyrophora escu-
lenta Miyoshi and Lasallia papulosa Liano. Chem. Pharm. Bull. 17, 1910 (1966).

H. Taguchi, S. Shibata: The structure of isousnic acid with reference to ‘‘Isodihydrousnic acid’’ derived
from dihyfrousnic acid. Chem. Pharm. Bull. (Tokyo), 18, 374 (1970).

T. Takeda, Y. Nishikawa, S. Shibata: A new a-glucan from the lichen, Parmelia caperata (1..) Ach.
Chem. Pharm. Bull. (Tokyo), 18, 1074 (1970).

Y. Nishikawa, M. Tanaka, S. Shibata, F. Fukuoka: Polysaccharides of lichens and fungi. IV. Antitumour
active acetylated pustulan-type glucan from lichens of Umbilicaria spp. Chem. Pharm. Bull. (Tokyo),
18, 1431 (1970).

N. Kobayashi, Y. Iitaka, S. Shibata: X-ray structure determination of (+) dibromodehydro-tetrahydro-

Py



95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

F

rugulosin. A heavy atom derivative of (+) rugulosin. Acta, Cryst., B 26, 188 (1970).

Y. Ebizuka, U. Sankawa, S. Shibata: The constituents of Solorina crocea. Averythrin 6-monomethyl
ether and methyl gyrophorate. Phytochem. 9, 2061 (1970).

R. Takahashi, O. Tanaka, S. Shibata: The structure of phlebic acid B. A constituent of the lichen,
Peltigera aphtosa and the occurrene of 15z-acetoxy- and 7f-acetoxy-22-hydroxy—hopane in P. &QNRNS\.
rhiza. Phytochem., 9, 2037 (1970).

R. Tokuzen, W. Nakahara, F. Fukuoka, S. Shibata, Y. Nishikawa: Liver changes in mice treated with
lichen polysaccharides. Toxicology and Applied Pharmacology, 17, 529 (1970).

T. Komiya, S. Shibata: Polyols produced by the cultured phyco- and mycobionts of some Ramalina spp.
Phytochem., 10, 695 (1971).

S. Seo, U. Sankawa, S. Shibata: Dimerization of 3, 4-dihydro-1, 9, 10(2H)-anthracenetrione derivatives.
Tetrahedron Letters, 731 (1972).

S. Seo, Y. Ogihara, U. Sankawa, S. Shibata: Structure of (—) flavoskyrin, a colouring matter of
Penicillium islandicum Sopp NRRL 1175 Tetrahedron Letters, 735 (1972).

S. Shibata, Y. Ogihara, N. Kobayashi, S. Seo: The structures of deoxyluteoskyrin and deoxyrubroskyrin.
91st Ann. Meeting of Pharm. Soc. Japan (Abstr. p. 772) (Fukuoka, April; 1972).

R. Takahashi, H.C. Chiang, N. Aimi, O. Tanaka, S. Shibata: The structures of retigeric acids A and
B isolated from the lichen, of Lobaria retigera group. Phytochem. 11, 2039 (1972).

T. Nakano, T. Komiya, S. Shibata: The pigments of cultured E%oogoam of the lichens of Caloplaca
spp. and Xanthoria spp. Phytochem., 11, 3505 (1972).

K. Takahashi, T. Takeda, S. Shibata: Heteroglycans of the lichens of Lobaria genus. 44th Ann. Meet-
ing of Japan Biochem. Soc., (Sendai, 1971) Abstr. J. Japan. Biochem. Soc. 43, 560 (1971).



105.

106.

107.

108.

109.

= (1)

2

e

D-M. Yang, N. Kobayashi, U. Sankawa, Y. litaka, S. Shibata: The structures of eumitrins A;, A; and
B, the yellow pigments of the lichen, Usnea bayley: (Stirt.) Zahlbr. Tetrahedron to be published; 9lst
Ann. Meeting of Pharm. Soc. Japan (Abstr. p. 776) Fukuoka, April, 1971.

Y. Ogihara, N. Takeda, S. Seo, S. Shibata: The structures of (—) 4a—oxyluteoskyrin and (+) 4a-
oxyrugulosin and their related compounds. 92nd Annual Meeting of Pharm. Soc. Japan (Abstr. 11, 170),
Osaka, April, 1972; see also Rev. (7), Pure & Applied Chem., 33, 109 (1973).

T. Nakano, T. Komiya, S. Shibata: The metabolites of lichen symbionts. Some metabolites of cultured
mycobionts of lichens. 92nd Ann. Meeting of Pharm. Soc. Japan (Abstr. II. p. 254) Osaka, April, 1972
M. Kaneda, R. Takahashi, Y. litaka, S. Shibata: Retigeranic' acid, a novel sesterterpene isolated from
the lichens of Lobaria retigera group. Tetrahedron Letters, 4609 (1972).

T. Takeda, M. Funatsu, S. Shibata, F. Fukuoka: Polysaccharides of lichens and fungi. V. Antitumour
active polysaccharides of the lichens of Evernia, Acroscyphus and Alectoria spp. Chem. Pharm. Bull.,

20, 2445 (1972).

R O BRER

S. Shibata, M. Takido: Studies on the evaluation of crude drugs. II. Paper chromatographic studies of
rhubarbs. (I). J. Pharm. Sec. Japan., 72, 1311 (1952)

S. Shibata, A. Kasahara: Studies on the evalution of crude drugs. III. A new detection method of
flavanones. J. Pharm. Soc. Japan, 72, 1386 (1952).

S. Shibata, T. Murakami, Y. Nishikawa, W. Budidarmo: On the constituents of Pueraria root, a
Chinese drug “‘Koken™, and the antispamosmodic activity of flavonoids and anthraquinones. F.I.P.

Report of XIXth Congress (Ziirich Aug. 1959) pp. 214.

S. Shibata, M. Fujita, H. Itokawa, O. Tanaka, T. Ishii: The structure of panaxadiol, a sapogenin of

VR



=

o

10.

)

ginseng. Tetrahedron Letters, (10) 419 (1962).

FHNE

EREROHERER

S. Shibata, I. Imaseki: Phytochemical investigation on the cultivation of medicinal plants. VII. On the
alkaloid biogenesis in Ephedra. Pharm. Bull. (Tokyo), 1, 285 (1953).

S. Shibata, I. Imaseki: Phytochemical investigation on the cultivation of medicinal plants. X. On the
alkaloid biogenesis in Ephedra (2). Pharm. Bull. (Tokyo), 4, 277 (1956).

S. Shibata, I. Imaseki, M. Yamazaki: Phytochemical investigation on the cultivation of medicinal plants.
XII. On the alkaloid biogenesis in Ephedra (3). Pharm. Bull. (Tokyo), 5, 594 (1957).

S. Shibata, M. Yamazaki: The biogenesis of rutin (Preliminary report). Pharm. Bull. (Tokyo), 6, 501
(1957).

S. Shibata, I. Imaseki, M. Yamazaki: Phytochemical investigation on the cultivation of medicinal plants.
XIV. On the alkaloid biogenesis in Ephedra (4). Pharm: Bull. (Tokyo), 5, 594 (1957).

I. Imaseki, S. Shibata, M. Yamazaki: Biogenesis of ephedrine. Chem & Ind.- 1625 (1958).

S. Shibata, I. Imaseki, M. Yamazaki: Phytochemical investigation on the cultivation of medicinal plants.
XV. The biogenesis of ephedritie in Ephedra (5). Chem. Pharm. Bull. (Tokyo), 7, 449 (1959).

S. Shibata, U. Sankawa : Biosynthesis of matrine. Chem & Ind. 1161 (1963):

M. Yamazaki, T. Usui, S. Shibata: Biogenesis of plant products. 1. The biogenesis of thymol. Chem.
Pharm. Bull., 11, 363 (1963).

K. Yamazaki, U. Sankawa, 'S. Shibata: Biosynthesis of “ephedrine in Ephedra. Participation of C4Cy
unit. Tetrahedron Letters, (47), 4099 (1969).

N =



ﬁ\

HHEE ] e KEEE =GEl RKEZREICERIMEER —7 v Nuwk b~ i
QHFEERI VY QRGN B P17 4D 1K1 AOKRKHD

ENSREN-

2 ki
S. Shibata: Uber die Alkaloid Biogenese in Arzneipflanzen Planta. Medica 3, 74-79 (1956).
S. Shibata : Especial compounds of lichens. Handbuch der Pflanzenphysiologie. Bd. X, 560-623 (Springer-
Verlag, Berlin-Heidelberg-Géttingen, 1958).
S. Shibata: Bianthraquinones and related compounds produced by Moulds. Chemistry of natural and
synthetic colouring matters and related fields. pp. 147-166 (Academic Press. New York-London, 1962).
S. Shibata: Lichen Substances. Moderne Methoden der (Pflanzenanalyse. Bd. VI. 155-193 (Springer-
Verlag, Berlin-Heidelberg-Gaéttingen, 1963).
S. Shibata : Biochemical and chemotaxonomical aspects of lichen substances (Festschrift Prof. K. Mothes
zum 65 Geburtstag). Beitridge zur Biochemie und Physiologie von Naturstoffe. 451-465 (1965).
S. Shibata: Chemistry and biosynthesis of some fungal metabolites. (The Chemical Society Centenary
Lecture. November, 1966) Chemistry of Britain, 3, 110-121 (1967).
S. Shibata: Some recent studies on the metabolites of fungi and lichens. (Plenary Lecture at TUPAC
Intern. Symposium of the Chemistry of Natural Products. New Delhi, February, 1972) Pure and Applied
Chemistry 33, 109 (1973).
S. Shibata: Some recent studies on the oriental plant Drugs. The biologically active principles of paeony
and ginseng roots. (Plenary lecture at the Pharmaceutical Society of Korea, November, 1971) J. Pharm.
Soc. Korea, 16, 1-12 (1972). ,

1 He e

A



=<1

Y. Asahina and S. Shibata: Chemistry of lichen Substances. (Japan Society of the Promotion of Science,

Tokyo, 1954).
S. Shibata, S. Natori and S. Udagawa: List of fungal products. (The University of Tokyo Press and

Charles C. Thomas Publ. Springheld, Illinois, U.S.A.)
WHEHK ] TEHFK EZ8EROHEE (BRIHE &I | REE &= - &K [ RY0



	0034-1
	0034-2
	0035-1
	0035-2
	0036-1
	0036-2
	0037-1
	0037-2
	0038-1
	0038-2
	0039-1
	0039-2
	0040-1
	0040-2
	0041-1
	0041-2
	0042-1
	0042-2
	0043-1
	0043-2
	0044-1

