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Abbrt--Tbc SpIkh Of hcbatomine I p0uessiIt# a new ad novel cbromopborr ha9 been achieved lmscd on 
its biogcack Starth# from ~-byptopbm methyl ester and succinic anhydride. tricbotomiw 1 was syntbcsizcd by 
the fogoaisr re~mace: 7+.+9+6+2+1. 

From the fruits of the plant Clnodmdron trichohmum 
Thunb.. a blue pigment tricbotomine 1 was isolated in 
plue form, ad the structure including the ab!dute 
codgurath elucidated.’ Trichotominc 1 contains a new 
and oovel Chro~bon hitberto unknown in natural 
products. Synthesis of this pigment has been performed 
in our kboratory.’ ad the &tails of the synt&tic studks 
aredcscribedintbepraentpaper. 

I: R=H 
2: R=Me 

This pigment is +duced to be produced in plants by 
oxidative difnerhbon of 3 - 0x0 - 2.3.5.6 - tetrahydro - 
11 H-indoliziao[8,7-b]indole~xylicridSorits 
quivaknh which, iu bun. would be formed from L- 
tryptopbanadrsucciaicrcidequivrlent(aC4-unit). 
Tbefofmdonofiw&4fromind4xylwhichexistsin 
pkntsasaghwmilk,indican3isaweu-knownexampk 
ofthktypeofoxidatiMdimaihon.’ 

O.Glu 

Based on thii biugenesis. the synthetic route of tri- 
chDtdDe1was&vised,~fromLtryptophpa 
aldyiesw’adxucdc aabydride.Ku=w,Kapdir 
mdRMbSptberiredErichotominelfi~tryptopbrnUtd 

a-ketoghttaric acid, the latter beipp usal as a succinic 
acid equivaknt. by consideration of the biogenesis 
ShihftOtiWdescnirboVC.’ 

L-Tryptqhn methyl ester was condensed with suc- 
chic anbydridt in benxene under r&x to give an amide 
7 in 76% yield, which was converted to the amide 
dimethyl ester I by dbereal diazomethme. The imii 9 
nrrobhioedio9I%ykklbyheatiug~at2WfurIh 
under reduced pressure. ‘The Bischkr-Napieralski 
cyclixation of the hide 9 was effected under the at- 
mosplwe of nitrogen by employing phqhrus pentox- 
idc4asdchydmtiug~tinbenxeneat4Vfor 14bad 
subsequently at reilm temperature for 2 h, ahding 
tbetebacycliclactam4in#)9byiddto@berwithtbe 
starting cumpuund 9 (17% recovery) ad bicbotomine 
dimethyl ester 2 (5%). IhI& the work-up procedure of 
tbc cyciizath reaction products of 9. greenisbblue 
color gradudly ckveloped in th organic phase, indicat- 
in# that the kctanl 6 easily lnhr#cw oxidative . . . 
chmenzatlon to form trichtomiae dimethyl ester 2. 
wbiktbekctam6inorgauicsolutionsksusceptiito 
oxiddon by mokcukr oxygen, it is stabk io crystalline 
form. 

JSctiveoxidativedimhathofthelactam6could 
beacbievedbypnssiqsatintotbe~lutioaoftbelaceam 
6 in r-butanol at !XP fur 18h, giviqt tihotomine 
d&thy1 este 2. m.p. 284-m in 35% yield (based on 
reactedOtu@berwitbtbestartiagcSmpod6(ca 
2O%recomy).SyntMc2wasshowntobeidcnticdby 
nx:-wison.bymix-mdtiwpoiot.aodbyUv, 

: CooMa clq& 
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6: R=H 
9: R=Ma 



7: R=44 

CT R=* 

IR. NhlR (100 MHz). CD, and mass spectd comparison 
with natural trichotominc dimethyl extcr 2. Hydrolyxis of 
the synthetic 2 wax carried out under the conditions” 
extablishcd duriog the courxe of the structural studies of 
trichotomine. alfording the deep Muc amorphous 
compound, which was proved to be idmtical with natural 
trichotomine 1 by spectral (UV, IR, NMR and mass) and 
chnmatogmphk compriaon. 
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M.ps were uncorrected. uv spectra wee rlwulmJ on a 
Perkin-Elmer Model 202 spectmpbotwwter. IR spectre were 
reco&dwithJABCOModelIRBandJABCOfS4O2Ginsbu- 
menu. NMR spewa were OMdfied ming a Varian HA-100 
instrument: chemical shifts (8) ere & in ppn &u&Id 
from interml TMS. Lmv-rexolution man qsctn wuc deter- 
mincdoorHitwhiRMU~~metereq&pedwRbrdbect 
inkf system. Hi&-resolution mau spectnun wa reco&d on e 
JEOLCO GMSOlSG nmsr rpectr&ta. CD specm were 
recorxkd on a JABCO ORD/UV-5 sncctmobotomcter. Par TLC 
silii pl GFW and PFS (ti Merck.-A.G..‘Germxny) were used: 
thickness employed wxs 0.25 mm for enelytial purpose, end 
l.OOti for prep8rxtive purpose. The orpnk WhItions were 
w&al vith sumued NeCl ad&o. drkd over eebydrous 
Ne#O. end cvqmrn@d by vecuum mtuy enpontor. 

Amuel.AmixlWof Lhyptopbrn~~~()3bal)rsd 
~alucrabyQlde(216~)isdrybeazcac(60J)wrcrrlurcd 
forjhunduN,.Aftacoolinltbemirtutcwuex~ritb 
sarunkdNaHCG,rdotbree~T&wmbiocdeqounuso~ 
mrmderc~(pH2)with596HCI.T&Qixhmwuextrrclcd 
witbAcGEttllreefirMs.Thecombi&AcoEtsolawesdried 
8odconcenrr8ted.elf~cokrkaapowdeX,Wysu7&mof 
rbicb~~~~(l:l)nw~iar~)d’l.m.p. 
95-e IR (CHCI,) 1734; lnr, 1672. iJl8cm-‘: NMil 
(CJXGCRl 253 f4H. ml. 3.22 (IH. &I. J 15.4. IJ.IIHxl. 3.24 .~~_ ~~_.. .~~. . 
(IH. &I, J = 7.6, 15.8 Hz). 3.63 i3fi. a). 4.20 (2H. h.r. excbrqc- 
xbk with 49,. 4.79 (IH. ddd. J = 5.4.7.6.7.8Hzl. 6.9-7.6 (4H. 
compkx pxaan)..lO.OO (IH. br.s. ex&qeebk with D&3,: Mesa 
318 (M’). (Fop& C. 60.11: H, 5.52: N. 8.a0, C,,H,&J& 
requires: C.60.n; H. 5.70; N. U.&l%). 

AmJdedi&~yfata& Torsolnoffheami&7(52Oa@in 
MeOH(2Oml)wuxd&dcxcessetbuealCH,N,underke-hub 
cool&Theso#rlwxsxBowedtos&odfar~5minxndwM 
eveponted to give cokrkss powder. rrcryrtrlhzrtion of wbkb 
fromAcOEt&&d490~00%~d~cry8mlSw(.s.p. 
IJI-152’~ IR (CHCI,) 1741. 672, I517a+‘; Nti (CD,CGC&, 
2.53 (4H. m)3.21 (IH,dd. J-5.4.l5.UHx). 3.24(IH.dd. J-7.6. 
IS.8 Hz). 3.61(3H, I). 3.64 (3HH. I). 4.78 (IH. ddd. 5.4.7.6.7.8 Hz). 
69-7.6 (4H. compbx petteroh 9.50 @I. br.8. W with 
40,; Mass 332 (M’). (Fou& C. 61.61: H. 5.73: N. 8.55. 
&H&J@, rrqoires: C. 61.43; H. 6.07: N. 8.43%). 

lmidc 9. Tnc emi& dimethyl ester 9 (1.329) io l rouod- 
bottonWdlhrLwx#heuedu2Wioenoilb8lbforIbunder 
reducedpNS~.Aft~Ulol&tbecndcpfodW~p&kd 
by pepuative TLC with AcGW (I:21 to give 9 (l&7& 
90) u uno&nts pow9r: IR (CHCI,) 3489. 1784. 1748. 
1709cm-‘; NMR (CDCI,) 2.43 (4H. I). 3.61 (1H. dd. J-73. 
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16.5 Hz). 3.62 (IH. dd. J = 9.5.16.5 Hz). 3.&l (3H. sl.5.05 (IH. dd. 
J- 73. 9.5Hxl. &P-7.6 (4H. comokx oatterol. 8.18 (IH. br.s. 

specbui. M+ 3oo.Io!b: c&&o, requim ti.1110). 
TumcMchctem(. Torsolooftheimi&9(l.Olr)inbn 

benzene -(23fJ ml) wu akkd P& (lap) in one -poda. Tb; 
mixturewusMxiunderN,rt49’fort4hendfbenurrikuiry 
tempereWefor2b.Aftercool&benxenekyerwxnmovedby 
deaDt&ETlleNaldmwudkadvedio&0witbcoo&Tbe 
UlUCO4USOhWUCdUUYmdeb8SiC(pH8-9bYrddipld 

brtedtoUlCNdCOiUkWpOWdW(U8~.WbkhWUdkSdVUth8 
amBauwuntdAcoEt. 

When the AcOE( soln wxa kept in a refrigerator overni@. 
crystals of 6 depo&d: 161 m The residue oWned on 
cveporxtionofIbema&crliquorwuqmratedbyprqmntive 
TLC with AcOEMenxene (I:21 to give crystals of 6 (109mgl. 
unoQWlspowderofIheimii9(l7OIr&I7%recoveryl8nd 
deepbhlecrystehof2(18ou). 

T~wwxIwM~~~W~HWIVIIW~~~B~~W~I~MO~.HC!I~~~ 
tberesaRiqxcidicmixtue(pH l)wrrex~MwRbr-B&H 
reputedly. The combined r-BoGH soln wu dried end col~o- 
tnted to xfford blue powder (218mgl. wtkb was puriikd by 
prrpurtive TLC with AcOEt-benzoe (I : 2) lo give cryMine 2 
(JI~).nKtotrllrwuntof6obtrinedwum)rq)(t8Pbluwl 
lbal of 2 wxs 49 m# (5%). 6 m-p. 206-21 I*: UV (&OH) A, nm 
(el. 231 @ml. 3OB (2QlW. 321 (19Aoo): JR (KBr) 1747. 1663. 
1654cm-‘: NMR (CDCI,) 3.18 (W, d. J = 32Hzl. 3.27 (IH. dd. 
J = 7.0.16.0 Hz). 3.65 (IH. dd. J = 2.0. 16.0 Hz). 3.67 (3H. 1). 5.17 
(IH. dd. J-2.0. 7.OHt). 5.23 (IH. 1. J-3.2Hx). 7.0-7.7 (4H. 
compkx pettern). 8.84 OH. k.r. excbragaMc with 40); Mxsx 
282 W+): CD 0 [0bs+W, I&,+2,060, end WI,,, 
- 1510. (Faund: C,6S.IQ H.4.97: N. 9.67. C,,H&O, requiresz 
C. 68.07: H, 5M): N. 9.92%). 

TrfcMomiW dtadhfl ure? 2. Air w&s bllbbkd with apilkry 
tubhy~rrdndtk~((U)ml)inr-BuOHO5ml) 
Leptrt#rforl8b.Tkrdn~dbepMucrttbceadoft& 
n?ectkaAftercooliplt&sdnwJscoWnWed.Beaxeoewas 
&kdtotkmidueandIbemixtllnwxseveporUedtodryneas. 
‘lRereai&mlmixturewessepurtedbyprrpntiveTLCwith 
AcGEMmKale (1:2) to ykld tk e UmlpoWd 6 (lOa@ 
MdcrodeMutcrysc&of2.Reay8mniz&noft&ktterfnXll 
MeOHxl?ordedl4~(35%ykldbucdonreected6)ofp~e 
cryrhuine s, m.p. 284-m. lldxture m.p. WiIb lmtunl trkbo- 
toa!imdimetbgeW?(e.p.285-zWl2B&287?uV(CHcu~ 
nm (0.658 t7&000~). a (61.099A 351 (34.ooO). 340 (XXOW. 245 
(32,999): IR (CHCl,l 1745. 1672, 1606cm-‘: NMR (CD&XC&) 
3.47 (2 x IH. &I. J - 7.0. 17.5 Hz), 3.64 (2x 3H. I). 3.78 Q x IH. 
dd, J - 2.0. 17.5 Jfx). 5.25 (2 x IH. dd, J - 20, 7.0 Hz), 7.b7.7 
(2 x 5H. cotnpkx pettern), IO.98 (2 % IH. br.s. em with 
40,: CD (CHCU I&,-3l.!Ml cod [&+23&M. [poupd: C, 
68.51: H. 430; N. 9.55. (C,,H,,N@,h reqoires: C, 6856; H. 432; 
N. IWO%]. 
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