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I. MNEH[2, 1b]mmsmk-6,12- —KAfIFH £
BI5rBS, S5 AR

9 M4 #H OE
(hEE PR BB Br, 4630

HE AEROREEIR LA EERARE (D BREL AD B, H88 M NERSD
CI~X, &K 3.3%x107°~4.2%107'%), AR RHME. XRSHRALARE T RS I

HBIEHL2,1 bIvEmk-6,12- ~ ¥ (tryptanthrin), R4 IV fask b 6-BB-BIgIE[2,1 bldsr:
HEI-12, IV B AR Ry o 80 skl 2 25108, dr &0 % MM (qingdainone), % V~X »
MM TEIEE S,

BWMERE, KRB RIVHHBEERS B. HIOHEMR, IV /AR Lewis §if 8H 1 filfe
A.

XA HE: DUHEBRMRYs BIkHI2,1 bIdmenk-6,12-—K; 6-BIB-B%H2,1b]
M BkR-12; EHEM; N,O-ZBBI%E

FRANMSII B R AP, Aifth, H. RmmEESERY, —BRELSHR
. KHFHEBREIR-3-CRES|GRITEDHEDHET (BB KB D LEEHDE
-(Baphicacanthu cusia(Nees)Bremek),+$7Eﬂj:§ﬁﬁ%$§“_—’; (Isatis tinctoria L.), &
K#E (Isatis indigotira Fort.), ZEGBHE Y2 (Brassica Oleracea L.) 3% (Brassica
campestris L.) , EFERHHE (Polygonum tinctorium Ait.)],ﬁz}(&/ﬁgw
ErEZRPELL, mﬁﬁ“%éiﬂﬁkﬂﬁﬂ:ﬁ%ﬂfﬁ“’”o BEadFRrrmEER> A=), &
ELAD®, BEARRENRSEDD,

r (] B 22 P 2 B o B 5 B <4 5’%“#&1@%%&%&%&3{&“’ iﬁﬂiﬁﬁﬂﬂﬂﬂlﬂlﬁlﬁ :
HIGTTER . HTHARRDATRLERINE RS OLBIES, RORGBHTLEEE

HLEE PEFHEREN T RESE ., BAKTENSS, BRE/XTEERDIRIG,
BEREBREE, 288 MIBRS (~X, S8 0.3~4ppm k&4, % 1)
ARIESS RIAS RN 20 RRT BHMEIEYE, SRE—F0H.
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II B EKLL (indirubin) I (tryptanthrin) IV # %M (qingdainone)
Structures of four constituents and related compounds from Qing Dai

Bsy I h st REE S, mp 260~271°C, MIBE LB KD TR N CisHN,O, (M
248.0608, i-M{H 248.0586), LA/ BE (1730, 1685cm™') FNFZR (1600,
1460, 755 cm™)ék, BiEtiRiE RA 7.45~8.65 HERFHM, HoORRBEER&EH
CiHgN,0 (M-CO0)*220.0627 ({514 220.0637), Ci;3HzN, (M-CO-CO)* 192.0691 (i
M{E 192.0688), C;HN,O (M-CO-CgH,)?t 144.0342 (i Hl& 144.0324), LI RBRE
ShIEW ISR & 1 AR 266~267°CV I AL A HpmI% 3 [2, 1] B meofk-6,12-— M &%
W, XRiEHAIMBENT.

@ﬁi)

M? m/e 248(100) m/e 220(39)
l co l C.H,
m/2 e 124(7) m/e 192(18) m/e 144(6)

Major fragment ions in the EI mass spectrum of III

AT REHUMRIZ B RE AR, K8 Friedlinder™* B4R T I, ARMLE XK
M REE, B8, RiE, BRERE, DMERMESILEDTLHAS.

- /NH,
2
O\_—/O pi, ___/0 O\COOR NH;HC1
l ., } — ey O/
N/\obenzene \N Cl \COOR
H

Route of Synthesis of III

Schindler®,Bergman®!®” J; Handa“'P % HE§ R iRy B H 101, 111 HHE kit
HAMEROY, REEMRBHRS I 3 BARKEMEE B AMGIER.

By 1V b R A ME RE & , mp 278~280°C, RIBBIBREED> TN Cstlstoi,
471 363.0078 (HIEIH 363.1000), TIFFHRAELZHM (1685 cm™) R—BIUA (1620

R=H,Me¢,Et
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cm™!) BYBEMAEIR (1600, 1460, 755cm™!) K&, BREICRIBHE 1240555 59.29
(1H,ddd,),=7,).=3,J,=1Hz), 88.71 (1 H,ddd,J=7,3,1 Hz), 68.47 (1 H,ddd,J=
7,2,1 Hz), 87.39~8.10(8 H,m), 7.11(1 H,ddd,J=9,2,1 Hz) R— A B BAZRIE LD
Bk S 1.61, REDPTHARRFE—ITHEE LK. BOERIEEERA&E C,H, \N,0
(M-CO)*335.1040, (3 {&335.1060),C,sH,N;O(M-CH,CO)*259.0781 (3 B #259.0741),
CsHsNg(M-CO-C¢H,CO—H)* 230.0798 (it 2 18 230.0719), FEISH FrhA nIms/
CHCOfy&5MEEsr, MM IV AER—2F I 5—-FRIEMHEAH IV, H
RigBHETRENT,

QL

M*, m/e363 (100) m/e 335 m)
l C,H,CO -C,H,CO-H
= QQE@ ——*@V{@
m/e 259(33) m/e 258(20) m/e 230(13)

Major fragment ions in the EI mass spectrum of 1V

BRELwmiE A R TR BT, K Jarrah 234 111 M REL I8 35 2 [0 7. 44~
8.10(6 H,m) 2% C;,C,,Cs &t Cs,Co,Cyo-H iy, 68.44(1 H,d, J=7Hz) % 68.65(1 H,
d,J=7Hz) B4 Cy k C.-H {37, "W S57.39~8.10 (8H,m) BT A% | Cs,C,-H
Bazu;cs,cg,c,o H&cam:q ,Cs:,Cq.~Hfyik;08.47(1 H,ddd,J=7,3,1 H2) | 4 8. 71

| SR

(1 H,ddd,1=7,3,1 H)RHUR T Cy; J C,-H ik, Co- H§c3$§&%ﬁ>cz =cty
HRRAER, O AT, % 09.20 (1H,ddd, J=7,3,1 Hz) % Ce-H fyks, C,.-HR4

H
ﬁtﬁ-—N—mﬁg,fﬁlﬁZﬁ>C=Oﬁlﬁ, b %,67.11(1 H,ddd,J=9,2,1 Hz) % C,.-
Hihk A EN,

ARG RRBELHERRERS, ARTIV, LI & N,O-=ZKB|% 7
- BR—ERBREPETARBE—SRE, FBEH2%ERAtE, XM, B, Rf (4,

Wik, ZL50tik. RIPLERERERIBD GRS IV HEBRLTA, ATRIETRAIV
&N IV,

ERRERBAHTHERKERRERT Y2 R HRR, kG FH 1R,
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HAPREEREE Rf=0.4, BHRE 1, RLEAR) ERFAREBR B4 LA Rl EHiH
(Rf=0.7, WEEAK), FHEHRIE, mp UREBRKWEKARR 21V -3, HHMER
PP AR EENRR(Z) RRA(E) R mE S Rf BEAERLHIV, MNLELE—SH0
sh.

/OAc

— HCI—HAc

T+ I + HO—— TV +2 HAo
N/

|
Ac
route of Synthesis of IV

Martinet #1 Grosjean!® - 1923 £33 111 v 5 B[Ry 7 KBRS b & 418 B mp 267°CHY
Sogekl, EHRERGEERY TEDH., AR RIBHREEWHR 21V HLAHHER
#l(qingdainone),

HERSFBRAEAREIRERBERZY, IV /IR Lewis il R B AR MA
Mtk B B HMEFEA.

x kB 8 2

P Ll Kofler # s Bl DU E , (B B b i R inBs IE . £L 5Pt LA Perkin-Elmer 21 {X
BE, FIEIELL Shimadzu UV-300 (LM, MRl ZAB-2 F R, HrEdt Wil
LA JEOL FX 900 #I{Y (90 MHz, TMS Jyiz) . HEEHLUESL B HE L N &%
G, #E#LL Sephadex LH-20 B H S WHFMHL T K (200~300 H) KREEEK H bk,
EREESSHRERROESHE

15 kg MAbREBEHERA 60 kg AXRKE 40°C EAKPEERE, S, AKkEHY
A, BB IARBIER, MMM EpH 5~6, T, BHAKRETHE, RTFHE, £0°CEAR
WiIBMLKkEmHEK BI.S5kg, ¥ 9.55kg BLAZRHFH—LMLE (1:1) 20 L 7E 40° B %
B =k, FHHASES TR CSMYRSY. A0FHEE, BREXRSEL, 28
BE, dRBRERHES C33g RESWEEHL RI1I), BERERESLECRERY
D 38.5 g,

WER 4t BRI

Ht D 4.0 g CAREJE H 200 g H B8k, AR he—— R P —CBMOEE=6:2.5:1, A&
BHRE—CRMOE=1:1 HRBEAFETREEEN, WERL/IE2, IPIRERSE 8 E-1 (B
Kam¥0.758), E-2 (EHEG¥K 0.228), E-3 (AEGEE 0.858), E-4 (BaaBik
0.54 g) R E-5(B4L&aEHk 1.61 ). 3% E-2, E-3 M1E-4 4y BI@3t 130 g Sephadex LH-20,
Ro——H P R—CZRCEE=6:2.5:1 HB#. FBEHLHLEE 2nm HEKGHEA
BLERWEHEREETGTERsEERAL, BRIFFDBENNRE 1 REMRGE 2. N
38.5g D MBI Ry 1I~X, 535K 5~60 mg(X 1),

B4y III MS m/e 248(100), 220(39), 192(18), 164(5), 144(6),124(7),102(13),
90(8), 76(18), 63(8), 50(13), 39(8), 28(12). IR »£* cm~! 1730, 1685, 1600, 1460,
1350,1320, 755, UV ASHC: nm(log £)245(4.56), 251(4.64), 270(3.86), 280 (3.83),
300~320(3.88), 335(3.86), 352(3.80), 400(3.80), 'HNMR (CDCl;), 68.65(IH, d,
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Tab 1. Physical properties of minor components III~X isolated from Qing Dai

‘ Rf value®® Content % in
No. Appearance Mp °C Solvent Solvent Yield mg ) )
system 1 | system 29 qingdai
i Yellow needle cryst 269~T71 0.38 20 1.4x107¢
v Dark violet silky needle cryst | 278~80 0.70 60 4.2x107*
\' brick cryst 290~95 0.43 0.80 15 1.0x107*
Vi Orangé red granular powder 260 0.43 0.68 5 3.3x10°°
VII Orange red cryst 0.52 0.80 5 3.3x107*
vin Colorless cryst i 383 ~90 0.63 29 2.1x107*
1X White amorphous powder 59~60.5 0.90 5 3.3%x107°
X Dark green solid 0.70 5 3.3x107°

a. Siiica gel G plate: temp 21°C, relative humidity 70%

b. Solvent system 1. cyclohexane—methylene chloride—ethyl acetate 6:2.5:1

c. Solvent system 2. hexane—methylene chloride—ethyl acetate 2.5:5:1
J=7Hz), 8.45 (IH, dd, 1=7,2Hz), 7.45~8.11 (6 H,m),

B4 IV MS m/e 363(100), 335(57), 259(33), 258(20), 230(13), 204(7), 182(7)
104(5), 102(5), 76(22), 50(13), 28(5), IR »X* cm~! 1685, 1620, 1600, 1460,1320,
755, UV ASESnm  (loge) 250 (4.42), 280 (4.31), 310 (3.92), 340 (3.91), 430
(3.48), 460 (3.44), 535 (JH, 4.08), 572 (4.21), 'HNMR (CDCly), 89.29 (1H,
ddd, ¥=7, 3, 1Hz), 8.71 (1H, ddd, J=7, 3, 1Hz), 8.47 (1H, ddd, J=7,3, 1Hz),
7.39~8.10 (8 H, m), 7.11 (I1H, ddd, J=9, 2, 1Hz), 1.61 (1H, s, br, BARZHE
£,

Bl%3F[2, 1b]okuknk-8, 12-—EHRMEH _

1. # Baeyer iy %, ABT 2-FARB|%E-3, mp. 180°C (dec), WX 70~72%
(mp 180°C(dec), Y= 73%<),

2. #k Friedlinder® R DIBRA AKX FMERR 2- 8 ARBEN-3 £XN 3T ARK
KRB, 8311, mp 269~271°C, 3 60~67% (mp 262°C?, 266~7°%2») LTI
CisHgN,0,, C72.50, H3.24, N 11.10 (3}%{A. C72.58, H3.25, N 11.29), MS m/e
248(100), 220(64), 192(22), 164(10), 144(11), 124(10),102(23), 90(12), 76(24),
63(13), 50(22), 39(11), 28(5). UV ASi’*nm (loge) 245 (4.59), 251 (4.68), 270
(3.93), 280 (3.92), 300~320(3.96), 335(3.92), 352(3.86), 400(3.87). IR »X%cm™!
1730, 1685, 1595, 1460, 1350, 1315, 755, 'HNMR (CDCls) 88.64 (1H, dd, J=7,
2Hz), 8.44 (1H, dd, J=7,2Hz), 7,44~8.10 (6 H, m),
6-5l5Z-BE3H[2, 1b]FekEE-12094 R

1. N, O-ZZEBtB{MEm iy AR Bt Raileanu" PHUERIBGE M =B 0—%, #H4ER
EXHARERRBELT SHEMBRRE, SI4ERKESHRERENZY,

EBEPE T W BRRYT 25 g I T 100 m] EERGAT P, HIFADRERHEM 202 (0.1 mol, mp
214~217°C, W) MAK S, ZEMME 70°C, RBEH 1/, REEER & K BoH
BRET, BRIKBIA 800 ml Hykvh, WEAHTE, Ei, Ak, TRIEHHESR 17.2g, LL95%
BERIANE, BEVERAEYo.2s BARLARBRE PN LK A /M R 0.5 (mp
1240~300°C), ML HFWHERMKRELH 9.18 (mp 81~82°C), BiPXBA%LREaLk



50 2 % ¥ # 20 #

n% 5.0g (mp 78~82°C), Z&AH W $H63~65% (mp 81~82°C, & Bl H72%)0,

2. 6-BIB-BIME L2, 1b]EMMET- 120 AR B EMartinet ORRLUL A B0 AR5
YV, BHHEBLIN, O-_ZEtB|%E (mp 81~82°C) 711 mg (3mmol) J III (mp
270~271°C) 716 mg (3 mmol) A 15 ml JKEERREEHE MBIARRIG, HmdkiLE 20 35, R
RS LA (TLC BEz), HBEE. S8, DTl BREEER B K637
mg (mp 265~273°C), LAREH:,BMAL 1 Bsfrat BUXE L R 8 3 IV 480
mg, mp 275~280°C, WrH& 44% ., MS m/e 363(100),335 (54), 259(26), 258 (20), 230
(11), 204 (5), 182 (7), 104 (4), 102 (3), 76 (11), 50 (5), 28 (18), IR »X* cm™!
1865, 1620, 1600, 1460, 1320, 755, UV AS¥Snm (loge) 250 (4.42), 280 (4.27),
310 (3.91), 340 (3.89), 430 (3.45), 460 (3.39), 535 (s4.02), 572 (4.15), 'HNMR
(CDCl;) 49.26 (1H, ddd, J=7, 3, 1Hz), 8.69 (1H, ddd, J=7,3, 1Hz), 8.4 6
(1H, dd, J=7,3Hz), 7.38~8.08 (8 H, m), 7.11 (1H, ddd, J=9, 2, 1Hz), 1.74
(1H, s, br, BARHHK),

it tMERxESRBWENE, HEEHTHRERRE FHHKEFESSREHLRH
E BT HKBRBARS 2> WL,

$ % X W
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MINOR CONSTITUENTS OF QING DAI, A TRADITIONAL
CHINESE MEDICINE

I. ISOLATION, STRUCTURAL DETERMINATION AND SYNTHESIS OF
TRYPTANTHRIN AND QINGDAINONE

Z0U Ji-Chun and HUANG Liang

(Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing)

ABSTRACT The study of Qing Dai, a traditional Chinese medicine, has resulted in
the isolation of eight minor constituents III~X(3.3x1075~4.2x 107*%) after removing
of the two major constituents I (indigotin) and II (indirubin). Constituent III (C;sH,
N;O;) was found to be identical to the known compound indolo [2,1b]-quinazoline-
6,12-dione (tryptanthrin). Constituent IV (C;3H;3N;O;) was assigned on the basis
of spectrometric data to have structure IV and confirmed by condensation of III
with diacetylindoxyl. It was first found from plant origin and designated gingdain-
one, IIl and IV were synthesized and found to be both active in test on melanoma
B;; and IV also showed inhibitory action against Lewis lung carcinoma in mice.

Structure determination of constituents V~X is in progress.

Key words Qing Dai; Antitumor agent; Qingdainone; Tryptanthrin; Indolo[2,1b]
quinazoline 6,12-dione; 6-Indoxyl indolo [2,1b] quinazolone-12; N,O-Diacetyl
indoxyl





