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ABSlRACl? The oxrmthin rwoid components of msfa kersttngU L. hrve ban found to be 
2-hydrory- UKI I I-hydmx -cmthin&onc (Ir unl lb). SUUCI~~ Ia wa undid by rcsuhr of 
mclhylrtiom ( Ia + Ic + ti J md NOE studies. A s&ctiw INEPT NhtR rachniquc was employed IO 
support uncguivarlly the I I -hydmxycmthin&me (I b) ass~gnnxn~ 

Quassia amora L. rnd Q. Gnornba L. (Simuou bweu) hm been employed In primitive mcdicrl ucrtments for 

c~ccr.* In I973 Qvusio (Picrru&&on) ktrringir was collectad in Gh~r UXI 1n CIOYI prepped in the U.S. N11ion1l 

clam Institute’s @ICI) prognms fuchcd amRmrd tin SMUS rgrinst TIC P388 lymphayuc kukemir (PS syswm). By 

197s Kupch~ was rbk to rcpt~~f titian of Ihc Ps rciv~ A ‘3~yQrodl~thiom. 1 rypicll SimMubruc qurrsin& . 

8 from this plmt. Subsequently. t?om pi of the SUIK cdlerdon of Q. Lrstiagii. we isolrrcd Ihe oxaanthim llkrloids 2- 

hydroxy-cmthin-bone (la)9.‘0 U-XI I I-hydroxycmthin-6-o (lb). “.I3 AI thr~ point ruthcnric specimens of these p - 

carbolines WCR non rvaihbk and it baamt ncccssuy IO p1~5scly lauc the oxygen subrritumu. 

The cmlhin-bone nuckus of both ~ubolines wu esubhshcd by ularviokt. infrared. high field (400 MHz) 

NMR UNI w specml srudks. The hydroxy substitucnts were Iailed 1s follows. Melhylrrion of p urbolme IB donled 

both 0 (Ic) rnd N-methyl (21) dcrivrtivcr. 1 rest111 only consistent with 1 2-hydrory group in qullibrium with the 

carrsponding 1midc (2b). A series of NOE erperimenu confmned this conclusmn.lmdirfion of the mcthoxy gmup (k) 

proton at 6 4.09 produced 11.5% cnchmccmcnt of rhc sigul it 8 7.409 WI). Sirumrion of ti H-l singkt t!?Tata! H-II 

(3.X.) Md Ihe mcthoxy group (0.7%. sa 3). Similuly. the H-4 proton ~1s cnhmccd (4.5%) by irndlrrmg the singlet (a 6 

3.799 ppm) exhibited by the N-Methyl proton of unidc 2r(d.. 4). Thus, the suuc~urt v/u established 1s 2-hydrory- 

cmfhu&onc rnd its ~u~omer cmthin-2.6dlw (Zb). 

Compuison of the physical ud spccarl dru of the sazond p tubdim (lb) i&ted with lhox of 8-hydrory- 

unthm-bone (Id)” md II-hydroxy- crnthln-bone 11.1’ did na rJlow 1 cku choice. So NOE expcnments werr undcrt&cn 

(cf. 5). As no effect on Ihc indok ring protons wu noted upon imdirriocr of H-l. substitution II C-II seemed likely. Thus 

sckctivc INEPT NMR expchncnu WCTC rpplred IO confm Ihe NOE mull. I5 The sign& of the pnnon-bunng crsboclr 

were assigned fig. I) on the buis of 1 ‘H-I% twodimcnriorul chemiul shift calr~~on spauum. Assignment of Ihc 

nmunmg cubon - Md choice of M II-hydmxy- a %hydmxycMthia&onc rssignmnl w&s ti using sclativc 

INEPT techniques ‘Ihe poron-daoupkd I)C-NMR spectrum of ~linc lb exhibited reven cubonr conmining one 

hydrogen (CH). six fully subsritutal uomuic cubons Md one cuboclyl & (Fig. Ir). Cubom I2 was expcvd to show a 

slgnificmt long range coupling with H-l. H-8 (in lieu of 1 C-II proton) md H-IO. As illusuatcd in Figs. lb rod k, selective 

imdirtion of H-l (11 6 8.KIl ppm) crusai potiution uansfcr 10 C-l2 (111.90 ppm) md C-U (131.09 ppm). Spauum lb (J=7 

Hz) uncovered 1 nthcz srmll mnsfcr from H-l IO C-12 md 1 luger rnnsfcz IO C-IS. The other significurt signal present II 

146.10 ppm (spccuum lb) wu rtuibacd IO Ihc two bond coupling between H-l UXI C-2. The effect WLI more pronounced in 

spcctnun Ic wb the poltio~n WI&T YIL( eminrl for ooupling coouu~( of 4 Hr The hncz spauum displayed morr 

trmsfcr to C-12 ud none to C-15. The IWO bond coupling constmts between IH UKI 1% 1rt usually very smrll. whcnrs 

thru bond couplings mz on [he o&r of 4 u) IO Hz. I6 Gncmlly. the rhm bond couphng between 1 poton md 1 cubon 

locited on IWO difleennt rings acur it the lowu end of rhlr range. 
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7%~ assipmcnt of C-12 was funhtr rubstantiatcd by radiation of H-8 ( b 7.966) nnd H-10 ( d 7.017) rcrpectivciy. 

Futthtx widcnce for the relative poear- carlxm psitiotu was obtaintd by irradiating H-9. Spccml nullts If and 11 (F&l) 

indicated the mnsfcr fran H-9 to C-11 Tut C-13. Similuiy. pokintiott auufcrs wat obxnaf fmm H-2 to C-U and C-l6 

(Fig. lh) ud H4 to C-U and Cd (Fig. Ii). As no transfw to C-9 cccumd in my of that cxpaknntr bawd on udng all of 

the curthire ~WO~U. the strwtu~~ was u~quivoally uri@ U-hydmxyanthin-baw (lb). Recent m with 4 

rrnpkisoluulbythc&cpuptttmfi7mtdtkifmUualidcntity. 

la: Rt=OH,Rz=Rj-H 
lb: Rt- R2 - H, R3= OH 
Ic: RI -OCHj,R2-RJ-H 
Id: RI - R3 =H, R2 = OH 

2a: R-CH3 
2b: R-H 
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3 (%NOE) 4 5 

Table 2. Cutthis(lon “C.NMR (100 k&x) usi@ments tdleivc to teQamethy~i~ 

Smutc No. and Solvent 

c4rbon No. 

la 

TFAd+w 

lb 

DMo-d4 

IC 

CD@ 

I 108.70 (d) 118.03 (d) 105.23 

2 144.44 (Z) 146.10 (d) 159.50 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

136.67 (d) 139.83 (d) 

126.93 (d) 128.14 (d) 

162.57 (J) 159.02 (5) 

119.32 (d) 107.15 (d) 

132.32 (d) 132.30 (d) 

129.59 (d) 112.28 (d) 

133.07 (d) 155.44 (I) 

124.s9 (J) 1 I I .90 (s) 

129.23 (I) 140.11 (s) 

121.95 (I) 128.91 fs) 

125.1 l (rf 131.09 (3) 

143.56 (s) 135.06 (I) 

I3KR5 

125.59 

162.20 

117.~9 

128.23 

122.99 

131.09 

124.51 

140.93 

131.98 

134.10 

145.60 

54.40 

-AL 

The gcnuai expuimcttPl and chratutogmphk puccdlrrrs have bm summui& in tefcmcc 17. The NMR spcsua 

were obt8tnod urin( a Bntka AM- 400 specttottutez quipped tith an Aspect 30 data system. pfazu tm~~~lkr, and a 

dual-tuned probehead operating at, nspcctivcly. 4W.13 MHz and 100.61 MHz for tH and 1%. All NOE diffutnce 

crpznmcnts wue patarmed using samples prplnd in DM!Kk& or CDCl3. Spectra WCR dctamincd 14 with rkmuing oo- 

ud off-tuonancc proton irtmdianon (0.5 to 1.0 I). Selective INEPT experiments WCR pcrfotmcd Wing to prooedutw 

outltncd by Bu.t940 using the pulse squence: 
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Ibe low-power proton dccoupkr output wn attenWed to provide 90 proton pukes of 13.5 ms a1 1 pawer of 25 Hz and the 

decoupkr frequency was set to the proton of interest. The d&y 1 was set m 62.5.35.5 o( 25.0 ms. which corresponds to 

tH- t3C coupling constants of 4.0. 7.0. and 10 Hr To optimir sensitivity 2 ~8s set 10 53.5. 36.5. or 25.0 ms. 

rqectivtfy. The delays 1 and 2 include the kngth of soft pulses PMI ) = 6.45 m* The two dimensmnal tH.t IC-shtft- 

co&aral spoctnmY w&s acquired by du! Bu 2i pmcodure. 

Stem bark of Qvouia &eraLcgii Little (8628279 Sim family) vu colkstal in Ghurr in I973 as pur of the 

Jomt NCI-USDA program directed by Dr. J. A. HartMI. 

EXTRACTJOF( AND !KM_VE?;r PARllllONING 

Dried and Powdered plant nvterill(6 kg) was exmcd (2X) with hot 95% ethanol (32 I) tn a Soxhkt xppamtus for 

over 30 hours. The txunct was ooaecntraud to 4 I and the did (inrtivc. 36.0 g) that upantul was colkted by fihnuiar. 

The filmte wu amcenttW!d to 1 syrupy m8u (500 8, PS EDJO 4.0 p&ml. Ps in viw. toxic 387 to 48.3 me/lrg). JIU syrup 

was putitxoned btween water (4.5 1) and edtyl acetate (3 x 4.5 I) to afford M inactive frxctton (5 g) insalubk tn both phus. 

The bulk (375 g) of the extmec remained in the 4ueous phK and was inactive (PS). The ethyl accute fixxion was 

concentrated rnd ftmher partitioned between mthanot- MQ (4:3,3 I l nd hexark (3 x 3 I) to afford III rnrrive heune 

frroon and YWC 4ueous methanol faction (76 g. PS EDw 12 p&ml. toxtc I.25 to 6.25 m%L;g). 

The aqueous rruth~~l fraction (38 g) in methykne chloride wychmrrutographed on acolumn of srltc~ gel (1. t kg. 5 

x 132 cm). Elution was begun with mthykne chtoride and cuttinued with 1% Y, S% mthand in mthykne chbnde. The PS 

activtty was concentrated in two frxctions clutal with 5% methanol-methykne chloride: A (IJI g. EDw 0.25 P@nl, 39% life 

extentton at 6.25 rngntg and 6 (1.42 g, ED~O.97 pJml,40% life extention at 6.25 mg.&g). 

ISGLATJOS GF 2-HYDROXY CANTHJN-6GNE (la) AND I l.HYDROXY- CAN-THIN-&ONE (Ib) 

Fraction A was chromxtognphed at a Jobar size C silica gel column and cluted with i gradient of tume to 5% 

mthanol in rrthykm chfortde. Continued elution wrth 5% mdunol-r~J~ylem chortde afforded a yellow fraction which on 

cryurlltzraon from methanol-methykm chlaib: yiekkd yebow needkr of Il~hydroxytanthm-6-one (37.3 qt. 1.24 x t@,% 

yald, EfI~2.5 pm): mp 327-Q (III 10, mp 323-25). UV. IR and mass spectral data were similu to those rrpcetedtr.tJ. For 

the tH.NMR and t3C-NMR data. see Tabks I and 2.Fraction B wu heated in medunol(40 mJ) and the sohhm filtered ICI 

give spuingly solubk (methanol) 2-hydmxycanthinbaw as a brown powder (16.2 mg. total yield 33.3 mg. 1.1 x l&l%. PS 

inactive): mp 388-W (the btvwtt am@tous sobd changes Da ftne cryWtin state It 265.70 ), iit @. mp zpO305 (da). The 

UV. IR and mass spectral data were very similar to that repmted’ocxcept the fR specwm showed stmng rbsotption at 3437 

cm-t. wggcsttng that cry$taJline canthine la may be pm&mirtantJy ttt the hydmxy fotm. The tH-NMR and WNMR tewlts 

have been entered in Tables I and 2. 

A solution of canthin lb (5 ml) in aoetau (5 ml) was heated at rcflux (I2 h) with rnhydrwr potassium cuknrn (LO 

mg)andfivcfoid exau rmhyiiodtde Thcrmuurrwuoookdtoramrlanpraurr.pouuiurncubocutcwu~by 

fdtrationandthetce&e amanttaW& Two mpr pmducts W wpmpd on sitiu-get plates (hexane-cthyi atztate. l:i). The 

bud5 wtrr CJutcd WitJt =tQle to gtve GmthyL ether k from the upper brrtd as a yellow powder: mp 185-W ; UV a _ 

(CHJGH) 214(4.35). 24y4.16). 253(4.2). 2W3.83). W3.72). 38Y3.99). 402(3.99) no change ~8% observed in the LJV 

spectrum upon addition of either HCl or N&&k; IR v _x (NICI) 1673.1653.1640,1605.1458.i433,1374.1214.747 cm’; 
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HREIMS (t&z) 250.0752 (61.5% M’, 250.08I5, c&al for CtJH,&N2 ). 221.0734 (24%. M* +H-CH20) and the IH- 

NMR uxl IJC-NMR spectml dru UC nbcQbd in TarMa I and 2. mspxtiwly. Elution of the lower knd furnished uni& t 

urycllowpowdcf:mp24@5,lRv, (NaCl) 1646.1616 1581.l577. l560,1456, 1413 cm-‘; HREIMS (m&) 250.0741 

(74%. M*, 250.08l.X c&d for C,fi&N2), 221.0733 (22%) wl for rk: ‘H-NMR see Tlbte I. 
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