
STRUCTURE DETERMINATION OF CANDIDINE, A 
VIOLET INDOLK eONSTITUENT FROM CULTURE 

SOLUTIONS OF CANDfDA LJPUt YTZCA 

JAN BEN;MAN and Ut& TIISTAS( 
Dcpartmcnt of f)rganic Chemistry. Royal Institute of Technology, S-10064 Stockhofm, Sweden 

Abs?rmn A violet indolic ~~nstitucnt, candidine, isolated rrom culture solutions of Cu.&da lipnfrricu has 
been tdcntificd as 6.I2-dibydro-6(3-oxoindoIid-2snc~ l2sxoindolo[L l-bJquinstoline by an independent 
syn&&s (oondcnsation of 6,12~thydro~,l2dioxot~o~o[~~~b~ui~~~ with I-aatylindoxyt). 

Ehntr and Ficdlcr have isolated the antibiotic 
t~~nthrin (1) from the culture solutions of the yeast 
Cmdidu ~~~1~~~~~ after addition oftryptophan (2) and 
anthranilic acid (3). When feeding tryptophan and 
substituted anthranilic acids, or substituted trypto- 
phans and anthranilic acid, the expected substituted 
derivatcs of tryptanthrin could be isolatcd.‘*z In 
addition to tr~tanthrin (1) Fiedfa could isolate’ 
indolt-3-acetic acid, N-formylanthr~ili~ acid, tryp- 
tophol(4) plus an unidentified violet compound. with 
the composition C2JH,JN302. whose structure now 

has been determined. The compound has also been 
given the name candidine. 

We have rec*ntiy shown2 that tryptanthrin (1) is a 
congener with indigen (5) in the fruits of the cannon 
ball tree. Consequently WC did suspect that candidine 
might bc relate4 with indirubin and/or tryptanthrin. 
The composition C2$I,,N,02 and the maas swtral 
data : (parent ion peak (base peak), at mir 353, strong 
peaks at m/z 335 (M - 28) and m;‘t 259) were indicative 
of structures 6 or 7. 

Compound 6 was synthcsired by condensation of 
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1883 



2884 

as W=uxtl, 
bb R-H 

t~~nth~n with N-acetyfindoxyl (&) followed by mild 
hydrolysis. Hydrolysis under more severe conditions 
resultcd in a rctroaldol condensation and reformation 
of tryptanth~n. Direct comparison of the synthetic 
compound 6 with the natural product proved their 
identity. Actually compound 6 had been briefly 
describe& in 1922 by Martinet and Grosjean as a 
condensation product of indoxyl(8b) and I. 

In connection with the present study it was also 
found that tryptanthrin did condense readify with 
active methytene compounds. Thus I and oxindolc 
gave 7. Similarfy 1 and CN,(CZEN), under mild 
conditions gave 9. 

EXPERISfEhTAL 

C~~i~(CI).Tryptanthrtn’ft,2.48gO.O1 mol)and&(L?5 
g. 0.01 mot) were dissolved in A&H (M ml) and pip&dine (2 
ml) was added ‘The mixture war boiled for 24 hr. cooled and the 
viokt sohd tomrod cotkctod, washhcd with EtOH and dried : 
M I.8 g (WA): m.p. 269270” (lit’ m.p. 267”); UV/VlS &, 
(CHCI.1244 (Ion 6 4.34). 250 14.36L 282 (4,21 L 5311(3.9SL S73 
i4.ittn”~;tR‘(~Brl321~,27~. I&. t650, t625, 1600. 1460. 
1355,1315,740cm“;MS,~z~(M+1,23~363(M,1#~ 
335 (37l.259 (t@ 2% (I 1). 242 (9). 

9 

quina~oline (7”). Try$tranthtin (1.24 g) and oxindok (0.67 a) 
were disaolvcd in A&H (30 ml) and BFatthcratc (2 mff wax 
added, whereupon the mixture was boikd (1 hr). c&cd and 
the &id formed collect& washed with EtOH and dried. 

The crude product was ~r~atograph~ on a silica gel 
column usmg Cli,Cl, coniammg %4&H (5”,) as ducnt. Tht 
~Iat~~~or?w~ ~~rn3~i~~~:rn.p. 229232”; UV%‘JS 
a, (CXCl,) 248 (log t 4.50~254 (4.Ulb ZBO (3.9% 538 (3.33L 
572 (3.45) nm; IR (KEr) 3050, 1725, 1690. 1675, 1590. 1455, 
t3M,1310.?50an-‘;MS,m/z354fM+1,21).363~M,fOOZ, 
335(58).259(24),258(20),234(101,232(12~230(12~149(1~ 

alz-Dj~~o-6-(d~~fiylrru- 12-oxoiJrd~2l-b)- 
quinuzdine(9). Tryptanthrin (248 gl was dissokod in dimethyf 
aulfoxidcand malon~in~t~k(O.~ g) wasadded. The mtxturo 
was warmed to 50. for 30 mm and then poured into icc:watcr 
and collected. Geld 195 a&6::): m.o. ZD 260‘ : IR (KErt 2220 
(<Z--N], 1700,‘t600, 154% 1435, tj55, 1320, 780, 77$, 685 
rm~‘;NS,m.e296(M.R),??l~6),178(8).162(24),t46f44~130 
(27). 119 (100). 104 (24). 
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