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The ether extracts [A] of “ Nanshikon” (Macrotomia euchroma PAULS) and “ Koshikon”
(Lithospermum erythrorhizon SIEB. et ZUCC.) were submitted on columnchromatography to
yield petroleum ether soluble fraction [B]. Frac. [B] was extracted with acetone [C],
which was columnchromatographed to elute shikonin derivatives. Each content of [A],
[B], [C] in “Nanshikon” was twice than those of “Ké&shikon”. The total contents of
shikonin derivatives in “ Nanshikon” were three times higher than those of “ Késhikon”.
Frac. [B] was treated with NaOH and extracted with petroleum ether, in which paraffins
and alcohols were found.

Each [A], [B], [C] and shikonin derivatives except for anhydroalkannin inhibited the
growth of Staphylococcus aureus, Staphylococcus epidermidis, Sarcina lutea, Bacillus subtilis,
but not that of Escherichia coli, Pseudomonas aeroginosa. FEach [A], [B], [C] and some
shikonin derivatives inhibited a little the growth of Saccharomyces cerevisiae.

HMIMIFEAERFITE B L, B a5y % (Lithospermum officinale L. var. erythrorhizon MAXIM.) O
EHEINT VB2, BERS TSR, BEERE0 2EHAOREN EL 5. Cho OFEEMIIN S hicEs
5L0THAHH, ARCOVCTRELFH—THAHTY, FELIERER, EREORLS S L OHELYHAL T
HHAKTING DMELRITE 7.

FEIR  (Lithospermum officinale L. var. erythrorhizon MAXIM.) %> 513 shikonin® [Ia], acethylshikonin®
[Ib] MEEESN, FIHEIEEFD s X h T\ 3. TR (Lithospermum erythrohizon SIEB. et ZuUcc.)
» 5  Bp-dimethylacrylshikonins®> [Ic], isobutylshikonin®’ [Id], B-hydroxyisovalerylshikonin®> [Ie], deoxy
shikonin® [II] 2 BiEf & h, isovalerylshikonin® [Ig] & a-methyl-n-butylshikonin® [Th] & 2ME&4& LT
Boh, FioBkEE (Macrotomia euchroma PAULS)? #H> 5 teracrylshikonin®> [If], IIV, anhydroalkannin®
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DHED TP Is 0.

—F, BEO7x bk rxFA?, shikoninl®, H 5\ REKEEE X b BEE™Y xh 7o shikonin s X ¥ [Ib], [Ic],
(Iel, [If] oHEIEEI Y, HEDZ, #HERETXTRALNTVS.

CNBISHEMHERACEL, LREETSENT, ARTRE, BFEREO=—F Vv F ADOHM T T IVAHHRC
DWW, MISEEMA, HSRERSHETS L Eb, B6NhIcES & Bl L shikonin FHEAOHEIRAEL
778 -7z,

BREIUVEER

1. @4% [A], [B], [C], [D] OEEHLE
f, BEmER LS Chart 1. 0T &, =—F vz 2 [A] ZHEMNBRENOTH e~ IREEHRET DD
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|
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colorless plates
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Chart 1. Fractionation
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9) MKER, MEE, FETRE, i 71, 101 (1951). ‘ :

10) FRIEEL, (L GiE) R, 38 (BHR) 87, KT A8 R BF 88y /7, AHBMYASEN
JeiEd, 15, 27 (1967).

11) HEFRERE, IaTh, i, 92, 525 (1972).

(32)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

Saruwb 74 —~CREL, GEz—T UV TEHEETAESYED, AM=—7VIER [(B] 2B, BEBY
[B] O—BIxAM= —F VEGES, 7w bo®MA, 7€ b REDT v 7 AR % &, shikonin FEMALYE
BAaETA7 e b UREHE [C] &Lk, =%, B [B] o—ftAEHc—7VvEREDEE, FkY — LB EEM
% °C shikonin FH#itkr 7 v n VBT L, BEY [D] 287, &4 [Al, [B], [C] X0 [D] OB
TrEEN (TABLE L) #Rwpiz s ¢ A, EBRELRckL, @ (Al [B] [Clx2f, @A [D]XS
B EogREX R L.

TABLE [. Yield (w/w %) of each Fraction of Chart 1. for “Shikon”

for “ Nanshikon” for “ Koshikon”
Fr. [A] 8. 88 4.95
Fr. [B] 5.97 3.41
Fr. [C] 3.25 1.55
Fr. [D] 2.12 0. 38

2. M4 [C] o shikonin FEHEDEEHE

B4 [Cl 2vUarAasasnv 7574 —CHEL, &EHE»S IL 1L Ic, 1b, If, Ia, Te %, FIZEER
#ae I, Ib, Ia, le 38X ¢ Ig, Th, Id, Ic 4 A DEEWEE, BOBORRCK T 2ER% %Y TABLE 1L 1R
L.

chicrnE, I I, Ta, Ie® 310 Ib REEBELEHEL TS, 1d, Ig X0 Th @GR a I
TabF, 21 I RERRCEETNTWEr k. T 3EERTRREHRTHS. 1, ERSTERRTR
Ic THHMERETE Ib, 3L Ic, 1d, Ig, Th 4 RAYOBEEYWTH b, TaBLE II. & shikonin FEAEDEIHE
Bz, WSRO FNEREO 3T LELTWS. Mo, RO shikonin FEMOMM L EHFECITK &

BENALNI.
TaBLE II. Yield (w/w %) of Shikonin Derivatives for “Shikon”

Compounds for “ Nanshikon” for “ Koshikon”
deoxyshikonin [II] 0. 066 0.016
anhydroalkannin [1II] 0. 002 (?)
isovalerylshikonin [Ig] (=) (+)
a-methyl-n-butylshikonin [Ih] (—) (+)

. o 0.481
isobutylshikonin [Id] (=) (+)

B B-dimethylacrylshikonin [Ic] 1.89 (+)
acetylshikonin [Ib] 0.72 0.403
teracrylshikonin [If] 0.26 (—)
shikonin {Ia] 0.154 0.096
B-hydroxyisovalerylshikonin [le] (+) 0.053

Total 3.092 1. 049

3. E4% (D] OMSEHOLLE

B4 [D] BEMT—F VEER, YINFAATLsac Sy 57 4 —THEL, BRBECLL COBEYE
DB T BB ARY, TABLE 1L R L.

iz TaBLe III. ® 35 %, @igr [(D-11, [D-2], [D-3] Oy x&ETHR Lic. EY (D-1] 3FBRL S, Kt
wmim A<y ko (IR), BREHBA<Z b (NMR) 5077 4 vEHEBDNS. Eg [D-2] 1% Chart 1 ©
O X DIHIAE L. kEERo (D-2B] 12 IR, #Asn< 2574~ (GLC) (Fig. 1), HESH (MS)

12) L™ QBB L D ABEL T3, FHELRKERO = —7v=%2 [A] © TLCV T, Axy PEL
<Zp 12T TABLE Il Tk (+) & L.
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TABLE III. Column Chromatography of Fr. [D] on Silica Gel

“ Nanshikon” (w/w %)

“Koshikon” (w/w %)

Fluent* ‘ .
Eluted Weight : Yield for “ Shikon” Eluted Weight Yield for “Shikon”

1002 2.4 0.050 5.9 0.033
99.5—0. 5» 62.4 1. 323 17.2 0.066
99—1 0.6 0.012 12.2 0.047
98—2 3.1 0. 066 39.6 0.152
96—4¢% 15.4 B 0. 327 4.7 0.018
95—5 2.6 - 0.055 8.8 0.034
90—10 7.1 0.150 5.8 0.022
CHC1, 1.6 0.034 2.9 0.011
MeOH 4.9 0.104 2.9 0.011

Total | 100. 1 2121 [ 100.0 0. 384

* Hexane-Ethyl acetate (v/v %)

25 [D-1], »; [D-2], @; [D-3]

4> 5 hexacosenol (Cy;HsOH), octacosenol (C,sHssOH), triacontenol (CyoHsOH) @ 3D EHEALIFIE 1 70
A—-VORGHE AN, [D-2B] XL FEHH, IR, MS 38X NEMBETOFRE,» S, n-triacontenol (CyHs0H)
WEREO [D-2] © GLC™ T chbORHs BB TEahoT.

EREI NI,
DI ERERE LighoTe.

WEHEB L4 [D-2A7 12ch

B4 [D-3] widEkgER Tz, IR, NMR, GLC (Fig. 1.), MS » 5 4 BOEHKEIF 7 v a — v docosanol (C.,
H,;0H), tetracosanol (C,H,OH), hexacosanol (CyHs:OH), octacosanol (Cp;sHsOH), 36 X BB AREAFE 1 7
Jva—ov 3%, hexacosenol (C,;Hs,OH), octacosenol (C;sHssOH), triacontenol (C;oHseOH) DRIEMNEEY & Ntz
25, BEROES [D-3] X hbBoRBH Iz ot

Pl EotkicEs (D] oML, Mo s b, REREERR L OB, 2z h DELS L NI
4. HEHARR
TABLE 1. Dy, 3620 TABLE II. OBEERA# EECHENRBET S k. HRELY 7 2BiEHE, /5
LM, BREL, SRBAEREREVIRALETD D, T b DMK BRI 5 LD I ERERET

min

10

1

min

10

Fig. 1.

GLC of Fr. [D-2B] and [D-3]
from “ Nanshikon” (1.5% OV-
17 on Chromosorb G, 60—80
mesh, stainless steel column:
¢ 3.0mm X 1Im. column temp. :
240°, N;: 60 m//min, atten. 2x

10%, FID)

13) a); recorded in Fig. 1. b);1.5% SE-30 on Chromosorb W (60—80 mesh), stainless steel column ¢ 3.0
mmX1m, column temp.: 240°, N; 60 m//min, atten. 1x10?, FID.
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TaBLE IV. Minimum Inhibiting Concentration (mcg/m!) by Paper Disk Method
(N: “Nanshikon, ” K: “ Koshikon ”)

19 ] 2
~ N ) N [Te) g
[a\] o E o 8 o~
Sa o & Z < . & 88
Frac. No S & = A 3 5 SB
S I = RY S 2 © S 8 z
and R o 3 3 = 3 Q °3
a3 3 s ~ sy -~ Rya¥ S .»
PN IN N 3 3 R S =3
Compounds S 3 3 S 8 o N s N
& S S 3 S 3 3 3 % 3
@ ® A T & 3
% S 4
Frac. [A]—N 40 20 80 40 40 >5000  >5000 320
Frac. [A]-K 80 40 80 40 40 >5000  >5000 320
Frac. [B]-N 80 40 80 40 80  >5000  >5000 320
Frac. [B]—K 80 40 80 80 80  >5000  >5000 640
Frac. [C]—-N 20 20 20 20 40 >5000  >5000 80
Frac. [C]~K 20 20 40 40 40 >5000  >>5000 320
[11] 80 80 40 20 40 >5000  >5000 320
[111] >5000  >5000  >5000 80  >5000  >>5000  >5000 5000
[Ic] 160 160 160 160 160  >5000  >5000  >>5000
{Ie]+[1d]+[Ig]+[Ih] 20 20 40 20 20 >5000  >5000  >>5000
[1b] 20 20 10 20 40 >5000 >5000 160
[1f] 80 20 40 40 80  >5000 ~ >5000  >>5000
[Ia] 80 80 80 40 40 >5000  >5000 80
[le] 20 20 20 20 80  >5000 5000 320

BHELTRNDT, == F 4 A7 EZHV, IEFAAED b N AREFFREELRY, TABEL IV. KRR
L7-. '

Chicks s, BHEEIEBELTCY 7 2BEEIEELYRL, 77 2BEECITEETH -2, BRI &
@ shikonin FHEAEHRCT, LLEE2RA LN, By [Al, [Bl, [C] ToOk, BEEROZEIALNLI-
#z. ¥ 7. shikonin FEELERSL LT 58S (C] 2@y [Al, [B]l U TEE @CES [A] & [B] &
DEWFIZL, TOC &L shikonin FEADEERBICHERLTWDEELLNS. VT LBEEOA Y EET5
&, Staphylococcus aureus, Sarcina lutea, Bacillus subtilis 72343 Aix{ERIEEE X Ia & Ib 2% 50—125 mcg/m!
¢, Ic, If, Ie 1t 125—500 mg/m/ LIRE™ XN T3PS, TABLE IV. =2 51T Ib, Te 36 X of Le, Id,
Ig, Ih O 4B REY, If OIRTER R, Ic 40, REEA A L0z, FipE g0 & ThD ofFEim
WeABEAIND, FExATF ATk Ia cHHE IV 27 L LRABREERRL, UK VEEEH S ITAIEE « i1
DKBEORBEOFE IV s 0D, FUEZATVOFHE I 3, EELYRITCARIRE_ESFGrFELT
WADTIER W ESEZEND. BRFD Saccharomyces cerevisiae TiTEBEDH\~ Ib & la LalEER R L.

Ll Eokgiz, shikonin FHEAD Hx OFSOMEINCITI HEXA 505300, Ch6D0EAHI Y HAESL
{Clw, MEBEIERELOMICHENOENEV-OT, BEY [C] DFRDEVIEROTH, AR I > TIXE
FlrpdLEz N5,

£ B o &

BRI TN TRMEIE. IR 12 HASSE DS-301 BFEASKHESH, GLC 1Az K-53 #, MS X H37r RMS-4 5
T AARY M x—%—, NMR 3 B3 R-20 BIERSIE A2 bl x— % — (60 MHz) 1= CRiBERE TMS
Z HAWVWTCHIE L, chemical shift (3 6 fE%x7RT. #Fsru< bHWwWizerrer—~HK, I a5, 743 FL
ZFNEN, BEEAF cellulose powder, FEHiZE Wakogel C-200, VI%JD {&EMHE7 4 3 F (300mesh).
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B4 (Al [Bl, [C] MEILAEERE BEROBOKD 1kg & vy 7 A v—HiHid (100gx10 [E) T 40
B —F UL, =—Frv=32 (@S [A]) 215, (hx0FEOLre—~IXRKON T 67 v~ MTThHH
=5 VRS (@45 [B]) %18, Chie7x bra2MATARBL, AREES [C] &35,

ES [Cl OhAFavnvw b EY [Cl o7Err2BEL, 50 FREOY I ASADOH T Ay v~ MTEEL,
IExk B s (hexane, benzene, CHCl) D %75z CH, TLCY o Rf{EEXIEELL, B—AXy PERTET
50 fEBEDV Y S AA T A n T FPRBEL, BE—E4E LT TABLE II. %#1§7-.

B4 (D] E4 [B] OoFM=— 7 VEWRIC 2% NaOH 2% EmA 2 REEBR L, 1 BREERGH =T VE
BOWL, Kk TREE AWmz—-7VEELES [D] 285,

B4 [D] OhSLyO< b 50 EEDY Y #4511 T, benzene-AcOEt 35 X ¢ CHCl;, MeOH % BERHE &
T5.

HEBOES [D-1] Eamik. IR vImem=1: 2910, 2850, 1464, 1378, 720. NMR (CDCl;) : 0.86 (CH.),
1.25 (singlet, CH,).

BEBEOES (D-1] &k, IR v 2em1: 2010, 2850, 1459, 1377, 757. NMR (CDCly) : 0.86 (CH,),
1.25 (CH,).

B4 (D-2] ohSAavaOvr Bfar vRoES [D-2) % Fig. 2. 0T EL 50 FEEOTAI FHRENTH S
L2 ua=< b,

BREBOES [D-2A7 &Efwe k. mp 66—67° (EtOAc). IR »EBTem: ca 2900, ca 2850, 1739, 1465,
1175, 727, 718.

BEEOES (D-2B] &EA¥KE. mp 48.5—49.5°. IR 13 Fig. 1. MS: 436, 408, 380 (M*); 418, 390,
362 (M*—H,0); 390, 362, 33¢ (M*—H,0—C,H,) I b CnuHyn ;OH (Caorosres) DREME T,

BREEOES [D-2B'] [D-2B] # MeOH TH#EH L, GLCY® THE—DY 7 %155, &EAHCKSE, mp 59—
60° (MeOH). Anal. Calcd: C3He0; C, 82.49; H, 13.85. mol. wt., 436.78. Found;C, 82.73;H, 13.32. M*
436. IR vXPrcm1: 3220 (OH), 2900 and 2835 (CH,), 1460 (CH,), 1120 and 1073 (C—OH). MS: 418 (M*—
H,0), 390 M*—-H,0—C,H,). 10mg © [D-2B'] % Et,0 (20ml) i=jAfE L Pd-C 5mg CT4EEBHLTHE
¥k, mp 87.5—88.5° (Me,CO) o n-triacontanol (CyHeOH) %78, o MS 1% 438 (M*), 420 (M+*—H,0),
392 (M*—H,0—C,H,).

BEBEOES (D-2] &k, IR VI ™Mem1: ca 2900, 1733, 1460, 1377, 1175, 716. GLC™® TI3BE% /s &
— ZI34E .

BEBEOES [D-3] EEKHEK. mp 68° (Me,CO). IR vEBrem~1: 3300 (OH), 2910 and 2840 (CH,), 1462
(CH,), 1120 (C—0), 1061, 1071, 1060, 727, 717. NMR (CDCl,) : 0.86 (CH.), 1.26 (CH,), 3.57 (OCH,), 5. 30
(OH). MS: M* o 326, 354, 382, 410, (M*—H,0) o 308, 336, 364, 392, (M*—H,0—C,H,) o 280,
308, 336, 364 DfEIX CuHaniiOH (Cys,z4,26,28) R, MS: M* o 380, 408, 435, (M*—H,0) o 352, 390,

418, (M*H,O—C;H,) © 334, 362, 390 Offi} CnHon_1OH (Ca,2s,20) & TH:.

MENARE

BB Staphylococcus aureus 209 P, Staphylococcus aureus TPR 27, Staphylococcus epidermidis TPR 25,
Sarcina lutea NIH], Bacillus subtilis PCI 219, Escherichia coli 055, Pseudomonas aeroginosa P 32, Saccharomyces
cerevisiae 4500.

R=N—=TFTARTE BREEZN—P 4 V72— 2 VEEH 9ml (BERICIZ 0.1% 2V a— A% CHEEL,
37° (BERRL 30°) T 24 BERESER, 0 1ml % 100ml DA~ A V7 o — g VEREH (BRI 0.1%
T a— AN WRERML, & 9cm ORE Y+ — iz 10ml D045 L, RBE S V- P ERIER, SFREEO
F 4 A7 RER, 37° (BERNT 30°) 12T 24 MRREIEE URAI-SA 8T 5.

#EE EROEEY LT3V LERFEMKFELHORRITKREZCECH@IALB L ET . $KBH
B2l & LEEHIIR—ER, HFRF—EMETRRCRS L+ HENDRBRCE a2 700 3 % L wise
EOERCHEXYRLLT.
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