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- - skin .xtr.ct. from OIU population of th. Co1cabi.n poi.on-froq D.ndrob.t.. 
hi.trionicu. contain . variety of hi.trioniootoxin. (2.7-di.ub.titut.d l-....piro[S.Sl- 
und.c.n-E-al.) .nd 0th.~ .lk.loid.. Two of th. m.jor .lk.loid. .r. tr.n.wl,c.bydro- 
quinolin.. who.. qro.. .tzucturr. b...d on xl... .nd nuclur ~qn.tic r..on.nc. .p.ctr.1 
.n.ly.i. .r. 2,5-di.llyl-~-d.c.hydroquinolin. 119a .nd 2-.llyl-S-p.nt-l-.n-4-ynyl- 
tr.n.-d.c.hydroquinolin. 243~. n minor 1.-r, Z&W', i. al.0 prrrmt. x-r.y cry.t.l10- 
rqphic an.1y.i. of 2l9a.HCl r.vr.1. th. .b.olutr confiqur.tion . . 12~,4.~,58,8.812,5- 
di.llyl-w-d.c.hydroquinolin.. A dihydroxydihydro-219R ".. .l.o i.ol.t.d .nd .hown 
by nuc1.ar m.qn.tic r..on.nc . .p.ctr.l an.ly.1. to b. 2-allyl-S-(2,3_dihydroxypropyl)- 
tr.n.-d.o.bydrcquinolin. (2S3D). rouz of th. .lk.loid. from D.ndr0b.t.. hi.trionicu. 
.r. indolizidin.. n.m.ly (5B,9C)-3-n-butyl-S-n-progylndoli.idin. 223a8, it. two 
r-hydxoxy conq.n.r. 239~8 (hydroxygropyl) .nd 239~D (hydxoxybutyl), .nd (5B,9K)-3-n- 
butyl-S-arthylindoliridin. 199. Structur.. .r. b...d on nuc1o.r m.qn.tic r..on.nc. 
.p.ctr.l .n.ly.i.. 

Poi.on-frog. of th. d.ndrob.tid .~ci.. rendrobot.. hi.trionicu. h.v. km th. .ourc. of . 

vlrirty of uniqu. .lk.loid. includinq hi.trionicotoxin. (l-4) , qophyrotoxin. (3) .nd, indolizi- 

din.., pyrrolidin.., pip.tidin.8 snd (.llo)pumiliotoxin. (5). Th. .truatur.. of .- dondro 

alkaloid. from D. h1.trioni.x. LT. .hown in B'iqur. 1. In viw of th. l.rq. number of .lk.loid. 

found in skin .xtr.ct. of d.ndrob.tid froq., . cod. .y.trm of nca.ncl.tur. 1.. introdu0.d in 

1978 (6). Alkaloid. Y.I. d..iqn.t.d by lao1.cul.r *riqht in bold fmce tp with an .dd.d 1rtt.r 

(or 1.tt.r.) to identify .lk.loid. of the m- nolllin.1 mol.cu1.r r.iqht. akin rxtract. froln 

tw.lv. diff.r.nt population. of D.xk3.rob.t.. hi.trioniou. hrv. b..n .n.lyz.d by ca.bin.d q.. 

cheonutoqraphy-m... .prctrom.try and found to contain . total of .bout .ixty diff.r.nt alkaloid., 

including ov.r . do+.n hi.trionicotoxin. (7). Th. .ilqpl. drcahydroquinolin. 19% (viliotoxin 

C, 2-n-~ropyl-5-m.thyl-~4.ahydroquinolin.~ i.ol.ted oriqin.lly . . . m.jor .lk.loid from 

D.n&ob.t.. prunilio (8) 1.. .b..nt from .ll population. of D.ndrob.t.8 hi.trionicu.. c.*.in 

alkaloid. from mndrob.t.8 hi.trionicu. ".r. propo..d to b. d.c.hydroquinolin.. in .n ..rlirr 

.tudy (3). But d.finitiv. proof of l ithrr th. occurr.nc. of drcrhydroquinolin.. in ~.ndro- 

bat.. histrionicu. or th. occur~.nc. of d.c.hydroquino1in.s oth.r th.n 195~ in drndrobatid 

froq. at all ha. k.n lackinq. Ind..d, introduction of ch.mic.1 ionization with d.ut.ro.urwmi. 

to drtrct .xch.nq..bl. NR or OR durinq comb1n.d q.. chr=toqr.phic-ma.. 8p.ctr.l .n.ly.i. of 

alkaloid frrction. (5) r.vr.1.d that nvny c e. con.id.r.d to b. po..ibly d.c.hydroquino1ir.o. 

rrr. in.t..d bicyclic t.rti.ry .min..r in m.ny c.". th... .9p.u to b. indoliridin.. (7). Two 

slkaloid., n.m.ly 2lSR .nd 243~ h.v. now b..n i8ol.t.d . . m.jor conrtitwntr from on. pogul.tion 

of D.ndrob.tr. hi.trionicu. (S.nt. C.cili., Rfo m.n Juan, D.pto. Ri..r.ld., Colombia) .nd 

.hown to b. 2,54i.ub.titut.d-tr.n.-d.c.hydroquinolin.. by nucl..r m.qn.tic r..on.na. .prctr.l 

an.1y.i.. Th. confiquration of 219A w.. 29,4.8,59,8.8 . . .hovn by x-rry .n.ly.i. of a cry.t.1 

of th. hydrochlorid.. An iaoarr of 243a, n.m.1~ 243a' .nd . dihydroxy .n.loq of dihydro 219n 
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war. a1mo imol~t~d. ,5-0imubmtitut.d indolizidin.8 ".r. mjor alkaloidm in thio population of 

frogm. The ,tructur.w of th. l lkaloids imolrtul from tba Banta Cmcilia population of Doadro- 
bat.* himtrioniow (1~. l hewn in riqur. 1, rhilr tha mmountm imol&ad mr. do-n+& in Table 1. 

A qm. chroutogtaphic profilm for th. alkaloid= .x-e &own in riqur~ 2. 

nimtrionicotoxins. 

Thim population of DmuSrobrt~~ histrionicurn contain. nin. himtrioniootoxinm, alkaloids 

whom. mm. qmctra mxe charmctorirod by. dominmnt ion at m/z 96 (C6NlON*) (6). Th. major 

himtrionicotoxinm (LZ. hi*trionieotoxin (28U), iwodihydrohimtrionicotoxin (aSA) and allodihydro- 

himtrionicotoxin (205Cc) (Tab10 1). Tbm chemicml urd l poctral proprrtiem of the varioum 
himtrionicotoxinm hava born rqnxtod (l-4). 

L.NH 
H ‘R’ 

R’ 

293A clr -CHJiH=CHC=CH 

266A -cH,cH$H=C=CH~ 

285C -CH&H,CH,CECH 

6 I_ 

R” 

Cl6 -CH=CHt%cH 

c 18 -CH=CHC=CH 

c ia -CH=CHCSCH 

~iqur. 1. Alkaloids from a population of Dmndrobatss himtrionicus: HLsttionicotoxins (283A, 
2SU, 20x1), trolu-d~cahydroqufnolinmm (IHA, 24-u, 253D), indolieidinem (l%B, 222As, 239AB, 
239C~) and on allo~iliotoxin (267A). An imomor of 24U, designated 243.A' al80 is present in 
rxtract. from thim population. 

Tablr 1. xaolation of alkaloidm from skin l ftracts of a population of Dendrobatos 
hi*trionicus. 

Alkaloid Amount (IIXJ) 

wirtrionicotoxin* 26a 42 
266A+265C 74 

Allopumiliotoxinr 267A t1 
ac~hydroquinolln~m 219n 107 

24SA 20 
243n' 10 
253D 10 

Indolisidines 195m 12 
223AI) 39 
239M 56 
23wD 10 

Bxtrmztm ware prqarmd from 640 l kinm of froqe collectad at Bunta Cecilia, mpto. 
Rharalda, Colombia and frrctiomtrd a. drmcribed in kxpIRI&XCNTAL.. 
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rigurr 2. Goa chromatoqraphic profilm for l lkalcidw from a population of Cendrcbatms histri- 
onicus (sta Cecilia, r&J Ban Juan, LMptc.. Rimaralda, Cclombir, February, 1983). Iextract from 
3 l kins, which w.r. obtain-d at the .azw tim. a. the 640 skin l mpla (T&,1. l), "II. partitioned 
to obtain alkaloid* .‘ domcribed (5). A sampl. of 2 ~1 of nrthanolic alkaloidm l quivrlant in 
amount to 2 q "at skin "a. injwtad at lSO*C onto a 1.54 W-l 001~. Aftrr thr maximum for 
thr l olvent prak VI. pamned, tb column w.. proprmd at 10°C 0.r ain from thw initial 150'~ 
to 2BO'C at . flow rat. of hrlium of 30 ml/min. Prrrpant trrqprrotura diffrr mawwhat with 
diffmrmnt batch-m of column pocking. A flanw ionization datmctor ~a. u8.d. Alkaloid* idantifiod 
and charactrrizmd by ccmbined gas chrcaatopraphymawm mpectronrtry ax. dos1qnat.d by their 
molecular rsiqhts and rhor. n.c...ary with .n addrd cods 1rtt.r. Trac. con.+ituw,t8 .r. in 
par.nthrmam (mea rot. 5,6 for furthor dotail= and qre chraautoqraphic profilrm of alkaloid= 
from other populationr of I). hi&rionicu~). Alkaloid 253D ".. not d&.&ad in thi= san(pl. from 
3 mkins, but II. isolrtrd &an th. 640 skin s-10. 

Ikcmhydrcquino1in.m. 

Twc. of thr major alkaloids (219A, 243A) from this population we=. imo1at.d and apprrrmd by 

nuclrar rsaqnotic r.sonuxa qmctral malymim to have thm mtructurem shovn in Fiqur. 1. Like 

the parent dscahydroquinolina 19U ("pumiliotcxin C") their ransm mpoctra ax. dominotad by a 

l inglr fraqmmnt ion rosultinq from clsavaq= of tha 2-submtituont (,a- ZXPLR~MISNTAL). The 

proton maqnatic ra.onanc. 8~ctra of 219A, 243A, 24U' and 253D ar. l hom in Fiq,"re 3. Thr 

carbon 13-nuclmar msqnetic re.onano. qmctral aswiqnmants a=. report.d in Table 2. Iu8ipnmsnts 

for 19% (2-n-propyl-S-mathyl-ciwdocahydroquinolina) are rrportrd for cuaparison. Both 219A - 
and 243A ax. accolqpanied by an i~cnwt that amrq.. mliqhtly l erliar on qa. chromatcqraphic 

analysim tFiquurr 2). Thams will b. rofarrrd to a. 219A' and 243~'. Thm configuration of thase 

imonwrs im am yet not fully re,olved. Of these two imonmrs only 243~' "a. isolated after 

prrparative chronutoqraphia. Further proprtiu of tha decahydrcquinolinas 219A, 24U, 243a' 

and 253~ a=. premontad in EXPWI-AL.. 

X-ray diffraction anrlyai~ of tha IiCl salt of alkaloid 219A, C15H26N+'C1-, confirmad th. 

molacular formula and emtrblished th. relative and absolute configuration and conformation. Thm 

stitancr crymtal1iz.r in .gac. qroup 1?2~2~2~ with cell parraterm a - 7.340(3)A, b - 

6.400(3,1, c - 25.0%(8)&, 2 - 4, " - 1547.5fi3, mol ti (with HCl) 255.84, and calcu1rt.d 

dansity of 1.098 qm/cm3. Intrnwity data ".=a collrctrd with CuXa radiation from . platolot 

f.48 x .09 x .03 m) on an autamatrd four-circl, diffractanutar for both hkl data and th. 

Frlrdm1 pair= Z'iRI to a maximum l cattrrinq anql. 28 - llS" using a 2.0* sc.n and variablr 

.EM l p.=d drpendinq upon th. intonmity of thr rafloction. Thm Hxzucturr xaa wolv,d by direct 

phase datmrmination (9) and rrfinmd by lraat-quarom rofinrmrnt uminq both the hkl and liEI data 
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rigurm 3. Proton magnetic r..onanc. l mctra (oC131 of drcahydroquinolinrs 219A. 243~. 243~' 
uad 253D. Tb. qaoctrum for 219A "a. at 300 NMz, th. others at 100 MHz. Chemical l hifts .rm in 
4. 

T.bl. 2. carbon 13-muqrutic I..OnuIC. ammignmmta for trw-d.oahydroquinolin*~ 219A, 
243a, 243a', and 2530 from nondrobotrm histrionicurn and for th. prhydro darivmtiv. of 
219A (prhydro 219A) and for pumiliotoxin C (195~), m ciHiecabydr0quino1inr from 0. - 
plxmilio . - 

carbon Forhydra 
Numbor 219A 243~ 24%' 253D 219-A 19!5A 

2 55.6 56.0 56.0 56.0 56.5 57.0 
3 26.6 26.8 28.9 29.3 28.9 27.3 
4 26.6 31.9 29.6 29.7 28.6 27.1 
4a 44.9 45.9 45.1 45.2 46.1 42.7 
5 37.2 41.0 37.6 33.4 37.7 27.4 
6 33.7' 33.6 33.v 34.0 34.4 36.0 
7 18.8 24.5 19.6 19.5 19.6 21.3 
6 32.7a 32.7 32.8' 32.9 33.4 33.5 
em 55.1 61.5 55.5 55.4 56.5 56.1 
9 41.2 41.4 41.3 41.3 39.5 39.7 
10 135.2 135.5 135.5 135.4 19.2 19.1 
11 116.8 117.2 117.4 117.3 14.4 14.2 
12 30.8 33.3 27.6 29.5 29.5 19.9 
13 136.7 144.2 146.1 70.1 21.5 -_ 
14 114.7 109.0 108.6 67.3 14.3 __ 
15 -_ 80.6 80.7 __ __ _- 
16 __ 81.3 61.3 -- __ mm 

8A8miqnmntm ax. t.ntMziv. Md valurm may b intrrchmnged with thm aolumn. 
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to d.t.rmin. thm l bmolut. confiquration. Tha abmolut. confipuration im barn... 

l cattarinq of thm Cl- ion by Cu& radiation (10). Th. valu. of th. agt-nt 
,,c,l/rlr,l, -her. ,,o, are 1867 .xp.rinntsllly obsarvad valurm qrmrtor than 
xc. the calculated l tructurr factorm, i= 5.60L for the configuration l bovn in 

6.8% for th. 0th.r antQxxl.. Th. 1rr.J. 

pref.rmnce to the configuration with th. 

(11). Weightrd R fsctorm "I - 5.71* and 

remult. 

differurcm in R frctorm ov.rrfulmiaply qiVW II 

mma11.r R factor with a confidmcm 1.~01 of 99.992 

7.172 for tha two ham%, rrmprctivmly) yield thr .am. 

th. absolute configuration .m roll a. tha confipuration 

docrhydroquinolin. wioty hmm a tram junction, *t the various arrymmtric centerm. Th. 

contrary to the occurr.nc. of . ciwdrcahydr~quinoline moirty in pumiliotoxin C (2,8) and 

qsphyrotorin (2). Th. ally1 midr chain ortho to thr N im equatorial rhoream thm omcond ally1 

aids chain is axial to tha cyclohrxmm moiety. Remarkably, thr confiqu-rtion at th. 2 pomition 

(8) of 2l9A is opposits to that of the cis-d.cahydroquinolin. pumiliotoxin C, but is the .- 

a. in tha histrionicotoxins with vhich 219A (mnd 24%) almomt slraym occur in dwxdrobatid akin 

l xtractm . 
Tnctional coordinatom for the non-hydrcqon atom8 (lr. limtrd in Tab10 3. Bond lanqthm, 

bond anqlom, and tormional angles foe tbr tinq my&mm mr. all within l xpwtmd valumm. An un- 

rigurm 4. Btrrrodiaqram of the mbmolut. confiquration of dwu3robatid l lkaloid 21911, 
.xperimmntmlly determined coordinmtr8 by x-ray diffraction. 

Table 3. ~rrctional coordinrtsm (x 104) and thrrmal factorm (A2 x 103) for the 
chloridm (me. riqur. 5 for numborinq of cubonmb. 

Atom x Y Z %' 
Cl 9667(l) 6160(l) 524(l) 66(l) 
N(1) 3931(4) 6410(5) 399(l) 62(l) 
C(2) 4661(6) 4774(6) 271(2) 77(2) 
C(3) 4486(7) 3752(60 771(2) M(2) 
C(4) 5373(7) 4506(5) 1259(2) 74(2) 
C(5) 4499(5) 6131(4) 1365(2) 55(l) 
~(6) 5192(6) 6957(5) 1873(2) 66(2) 
C(7) 4180(6) 6519(5) 1945(2) 73(2) 
C(8) 4422(7) 9603(5) 1466(2) 82(2) 
C(9) 3768(6) 8797(5) 957(2) 69(2) 
C(10) 4701(6) 7197(4) 882(2) SO(l) 
c(llb) 3684(22) 4621(15) -278(5) 91(7) 
C(lla) 3573(17) 3792(15) -145(3) 79(5) 
c(12a) 4056(13) 4311(11) -690(3) 70(4) 
c(l2b) 4189(13) 3117(14) -560(4) 67(6) 
C(13) 4590(a) 3263(7) -1062(2) 97(2) 
C(l4) 7253(7) 7140(7) 1694(2) 81(2) 
C(15) 7903(B) 7714(7) 2421(2) 96(2) 
C(l6) 8802(10) 8952(9) 2529(j) 125(3) 

.__ 

drmm frcm 

hydro- 

“u.Q - 1/3zi~j:jij~i-‘jf’.iq 
+atomm ~(11) and ~(12) dimotdorod mmong two pomitionm raoh with 561 occupancy for f and 
44* occupmnay for b. 
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wprcted f.atw. i* pomitional dimorder in th. ally1 chain ortho to thm N .tom, DaKtiCUhUly 

for thm pmnultimrt. atca mhovn in pomftionm 1ZA and 121) in tba packinq dirqrm in Viqurr 5. Thm 

occupancy of the h position, is 56* and 442 for tbr B position8 ar drtmnninrd by the leawt- 

squuar.m r-s. trfinarmnt when the .a of the two pc8itions am. conrtrained to be 1.0 and the 

occupancy of storm 11A and 12A WO. linkrd, a‘ Wall a‘ th. occupancy of ll8 and 12s. Et appmrr~ 

that thr dimordrr im random from cell to co11 mince thor. axa no approach.8 clomrr than the .um 

of "an dmr Waal,' radii batw8.n atoms in either conformation and atomm in miqbboring molrculrs. 

To test vhsther th. pomtional disorder occurred In other cry&al=, x-ray data collected from (1 

eaqh crystallized at a different t&m yielded identical rrsulte. Coordinatra for atw cllA 

and Cllm arr not grrticularly prreira, mint. it is rlxaym difficult to zrfin. poritions of 

atoms in clomr proximity to each other. Tb. two diffrrent conformations for the dimorderrd 

ally1 chain ata rrminimcent of the conformation for analoqoum mid.-chain8 ortlw to N in 

pumiliotoxin C (10) and in dih~ohigtrionicotaxin (12). 

Psckinq in the cell is dminated by N+H-*'Cl- bond= that wind about I two-fold ecr." axie 

parpandicular to tha virw in Hqure 5. Thr vertical Nn.m*Cl kxmd has an N+"*Cl- distancr of 

3.153(63& vhilr the lateral NH...Cl- bond has an N+*--Cl- distance of 3.134(6)x. This 

mods of packinq im a c-n arrmqommnt and im l tiroly analoqoum to that found in pumiliotoxin 

C (sea @iqurea 2 and 4 in tmf. 8). Clomrat approachen ktwen C atomm in noiqbborinq mol.cu1.m 

ar. C(lS)...C(16) - 3.96& C(13)...C(4) - 3.908, and C(13)---C(9) - 3.95&. 

Fiqutr 5. Iltormdlagram of the packinq in the crysral of thm hydrochlorid. malt. Th. NR...Cl 
hydroqan bonda ara 1ndicmt.d by deehad llnmm. The axial diroctiona a=. m+, et and b directed 
into th. plane of the paq.. The two poritionm of the mid. chain ax. drmiqnatrd by llA-l2~-13 
(rolid line) and Ile--l2s--13 (dambed line). Note the numbrcinq in thim Fiqu+r and In T&la 3 
and in supplsmrntrry matorlal arm arbitrary and do not conform rith IOPRC nmnbsrf~ used 
l lerwherr in the paper. 

1ndolizidin.s. 

The qroae structure of indolizidine 223Aa (fornrrly raferrod to a. 'q.phyrotoxin" 223RR) 

"mm proposed in 1978 (6) and eubmqwntly dofined am (5B,9B)-3-n-butyl-5-n-propylindolizidins 

by comparison to the four possible synthmtie diastrreomrrs (13). Comparimon of tbs PMR and 

carbon f3-maqnrtic IISOM~CI sprotra of natural 223&R, 239RB and 239(p rrvralrd thr 8tructur.m 

of the latter two compcunds (ref. 5 and Table 4). All three of thaw indolizidinrs ~II levo- 

rotatory. Recently, the 311,5X,91 l nantiom.r of indolisidinr 223AR has born synthosiard and 

ahom to k lrvarotrtory (14) indicatinq that the natural lndolizidin.6 223RR, 239RR and 239Cm 

also have thr 311,51,91 conflquration. 

Another alkaloid 195B ~11s imolated from this population of DIndrobatrr hi&xionlcum and 

its st.ructurZ) rsvsslsd am ~5R,9tf-3-n-butyl-J-~thylilldolizidlnr by co~arison of it8 proton 

and carbon 13-maqnstic re.onane. 8pwtra to thorro reported by Bonn.+ at al. (16) for mynthetic 

matrrirl (Tablo 4). Indolitidinr 19SR, unlike itm conq.n.rs 223AR, 239~B and ZrJED, im 

doxtrorotatory (8.0 RxxppI~wIKTIvj), which im rumrkable rincr it suggests that this alkaloid bar 

the oppositr, -1y 3B,58,9R confiquration, than the other 3,J-di~ubstitut.d fndolizldfnsm. 

marthor pco$mrtirs of thi indolizidin.n l r. in XXPWI-a. 
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Tablm 4. carbon 13 -maprutic r..onanc. a.8igxmmnt. for indoliridinm. loU, m, r)91u 
and 23BCD (.olvmnt ocl3). 

1 32.4 (33.0)b 30.9 31.6(30.7)C 30.8 
2 26.3 (26.8) 26.3 26.1(25.8) 26.3 
3 59.0 (56.6) 56.5 58.6(58.7) 58.5 
5 52.0 (51.8) 56.6 55.0(55.9~ 56.7 
6 34.5 (35.3) 32.4 29.8(29.2) 33.0 
7 24.7 (24.9) 24.6 24.5c24.0) 24.6 
6 30.0 (30.6) 30.0 30.9(29.9) 29.9 
9 58.6 (50.9) 59.0 59.1(59.8) 59.1 

10 24.9 (25.2) 24.9 25.Ot25.3) 25.3 
11 29.2 (29.6) 29.1 29.0(28.6) 23.1 
12 23.0 (23.3) 22.9 23.Ot22.7) 32.1 
13 14.2 (14.3) 14.1 14.2f13.7) 62.7 

14 20.5 (20.9) 35.9 29.3i28.8) 35.6 
15 _^ 18.9 27.9t27.91 18.9 
16 __ 14.5 63.3c62.5) 14.5 

aw.irpu.mntr of I-C and 2-C on indollzidinm ring. mmz. confimd through ob.mrvations of 
their larqmr '5 CA-val~.. for mhloh DA??l'B-pulm. rm~".nc. (15) vmr. applied. A.sflynmants of 
thm l idm-chain carbon. XIX. dotorminmd primarily by thmir Tl val"... 
bThm rmportmd valums for .ynt&tic (58,98)-3-n-butyl-5-mmthylindollzldinm (16) a&?. in 
par.nthm.0.. Thm only valum that dam. not a9r.m with prm.mnt val".. for 195B i. for 
carbon 3. 
Cvalum. of 2m reportad for a samplm 1.olat.d from anothmr gopul.tion of D. himtrlonlcu. 
(Altos dm ltumy, Choco, Colombia, ref. 5) m.rm in prrmnthmmmm. 

Nigh-rm.ol"tion m.. .pmctral data vmrm obtainmd on JIot D-300 ma.. l prctronrtmr l lmctron 
iqpact (7OrnV). c&in-d 9a. obronutoqrapbyemmm l pmctrommtry ma. on a 1.51 W-l Cbromamorb C 
AI-- colupn proqrd frcm X0-28O'C at lO*/mln with a linnmqan 1015 mm. l pmctrammtmr. m 
mm=. obtalnmd on a JEOL rx-100 or a varian XL-300 MI2 .pmet.rmm.t.r. - dmtmrminmd at 99.60 
?QSz mmrm with thm u.. of a 161 Tourimr tranmform and 1 Ufz mpmctra rmqm for a diqital rm.olution 
of 0.12 HZ. Typically, femm lnductlon d-cay. from a 45' pu1.m mmrm collmctmd at 6 l mc intmrv.1.. 
13C - qmctra wmrm dmtmrrlnmd at 25.05 BUlz ".inp . 16K or 8K R?"~imr tranmforp and 5 KHz 
.pmctra rang. for a digital rm.olution of 0.61 or 1.22 HZ. Typically, 2000 from induction 
d-cay. from a 45' &nalmm mm=. collmctmd at 1.5 l mc intmrval. to obtain II colqplmtmly dmcouplmd 
l pmctra. 

X.olatlon of Alkaloid. from Dmndrobatmm hi.trionlcu. 

?4mthanolic l xtractm from 640 n kinm of Dmndrobatmm hl.trloniou. (Eta. Cmcilia, apto. 
Risaralda, colc+mbia) mm=. prmpmrmd and partitlonmd bmtwmmn mqumoum emthmnol/ohloroforn (mm. 

r-f. 6 for gmnmral procmdurm). Alkaloid. “mf. thmn .xtr.ot.d frcm chloroform phamm into 0.1 N 
HCl. Mtmr adju.tinq pn to 10 with l 9"mo". bllp~nia, thm mqumou. laymr m.‘ l xtractmd firm+ with 
hmxanm and thou chloroform. Thm hmxan. and chlorofoer laymr mmrm l vaporatmd In vacua to 
drynm.. to afford 0.50 9 and 0.20 9 of alkaloid. rmmpmotivmly. 

Prmpuativ. chrommtoqraphy of thm hmxanm l xtract on . DIOL column OYrck, pzmprckmd Lobar 
COl"mUl, .izm 8) with a mixmd l olvmnt of n-hmxanm , chloroform .nd trimthylamln. (BS:l5:1) 
ylmldmd might main fraction. (W-1 to H-8) a. aDnitormd by rmfractivm inQ.x. traction n-1 and 
H-2 mmrm r~chramatoqrapbq~d on tha DIOL oolua l mp.zatmly with n-hmxmnm containing trlmtbylaainm 
(0.S) to afford indolizidinm. 19m and n (12 mg a& 39 q rm.~etivmly~. araction n-3 
(14 mq) conmlmtad of a CB@.X mixturm. Fraotion H-4 con.i.tmd of 8lmo.t -m dmcmhydroqulno- 
linm 2l9A (107 mg). Fraction Ii-5 ma. rm-chroutoqraphmd on thm DIOL column with n-h.xanm, 
dioxanm, tmtrahydrofuran and trimthylaminm (95s2.5s2.581) to afford dmcahydrmqu inolinmm 24% 
and 249A' (20 np and 10 mgP). sraction H-6 (74 mqcI) conmi.tmd of . mixture of dihydrohimtrlonico- 
toxin. (21u, 2esC). Tramtlon N-7 and W-6 affordrd purm himtrlonlcotoxin (2lJSA) (42 mg) and 
lndollzlnm alkaloid 239Aa (47 mq) rm.pmctlvmly. 

Thm chlorofono mxtract “a. chrcmutoqrapbmd on m rmvmrmmd phmmm .ilica q-1 colrrmn Olmrck, 

prmpackmd Lobrr column, w-0, l izm B) with . mlxmd .olvmnt Of l cmtonitrilm and 0.7 M pho.phrt* 
buff-r pli 4.6 (35165) to ylmld thrmm main fraction. (C-l and C-3). acahydroq"in01inm 2s3D (10 
op) l lutmd In fraction C-l. rraction C-2 and C-3 affordmd indollzidinmm 2neO (10 m9) and 
2m (11 PIpI rmqmctivmly. 

Rmduction of Alkaloid 2lr*A and romtion of m Addition Product. 

Alkaloid 2l9R.ElBr ma. rmducmd with hydroom 9.m (45 pmi) .nd 10e w-e In mtbanol for 2 
hr.. Thm rm.ultinq pmrhydro-dmrivatlvm "a. found to bm contmdnrtm3 rltb a maturatmd IM.S 
addition product. Aftmr i.olatlon by prmpu.tivm chrautoqrmpby, *.m qmctrrl and - 
.prctral ana1y.i. indlcatmd that addition hrd ocaurrmd prmfmrmntlally to thm dot&l. bond of thm 
5-•11y11c moimty. Addition of both HCl and wc)r to thm 5-allylic rolmty of 2lJA mm. found to 
occur undmr non-rmducinp condition. in mmthnol. Thm mm.. .pmctra of alkaloid 219A, thm 
pmrbydro dmrivatlva and thm NBr addition product wmrm a. follow. (thm lntmn.ltlmm rmlativm to a 
barn. pmak sot l qual to 100 mrm in par.ntbmmmm): 
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ImA, as/z 219(0.5), 218(0.8), 179(15), 178(100). 

Parhydro-119A) m/r 223f1.51, 222(1.7), 194(1.2), 193(1.3), 181(15), 100(100). 

ItBr addition product of 219At m/z 301(<0.5), 300(<0.5), 299(<0.5), 298(<0.5), 260(85), 
258(85), 179(14), 178(100). 

Phenylboronidm rormrtion from Alkaloid 253D 

Traatmmt of alkaloid 253D ritb ~hmnylboronic acid in chloroform mt rocm taqa.raturm 
afforded a monoboronida. Thr ma.. qmctra of 2SSD mnd it= phonylborenldm ax. ” follormr 

25301 m/r 253tO.51, 252(0.8), 222(6), 213(16), 212.1658(100, ~12~22~02). 

253D (gh.nylbe~nidr)( m/S 339(0.3), 336(l), 298(100), 147f12). 

Cpptical Rotationa 

Tbm following rotation8 ".r. obtminmd. Th= t.qmrmtur. at which thr IolD 1.. ma~urod im 
reported. 

219~ +9.-l* (c 2.0 CH3CH, 24' 

243~ -15.2' (c 1.37 C!I~QI) 16' 
-30.7' cc 1.37 CKC13) 16' 

243~' -O.%' (c 0.73 CX+) 16' 
-18.6' (c 0.73 CHC13) 16' 

Indolizidinea 

19511 +65' 
.HCl +36' 

(c 0.41 CH3010 16' 
(c 0.52 CH3CM) 24* 

223Am -350 (c 0.49 cM~CS~) 16'C 
-44' (c 1.0 n-hmxmnr) 27'~ 

Synthatic 22Ue (31,51,8sl) -69.2 (c 0.55 CQOH, 20. (from ref. 14) 

239Am -38. (c 1.0 Clf30!f, 16.C 

239CD -52. (c 0.19 CH3CW, 16.C 

supp1rnentary Material Avai1abl.r Listinq of obmrrvrd and cmlcu1at.d structure frctorm . . 
well .S tables of bond lmqtha, bond an9lrm, aniSotropic thmmul. plrlmrtorm for tha nonhydroq.n 
atome and coordinatrs for hydro9en atcam ba8 kan 9rovid.d for dmpomition rt th. Cambrid9a 
Crymtallo.qtaphic Data Cmntre. 
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