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o ing, co-
e, pe .v\;cln’me, pe ne, and
1r_49 WETE &ss_-gned the structures 19-cxocono-
gurine and 19-(2-cxopropyliconcdurine. Both gabunine and 19-{Z-cxo-
propyliconodurine showed signif inhibitory activity against P-388
cell cuiture. Al of the sikaloids ars reported for the fivei time from 7'
holstil; conoduring, conod ine, gabunine, parivine, and perieyetivine
are reported for the frst thme from any Tedernaemoniana species.

Heyphrases O Alkaloids, indole—isclated from Taberneemontana CH 000~
holstii roois, eviotoxicaciivity evalualed 0 Taberngemoniana holsiii— CHO

oot extract, varioua indole alkaloids isclaved, cytotoxic activity evaluated
13 Cytotoxic activity—evaluatad in various indole alkaloide isolated from
Taberneemontane holstii roois
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ractions 2-8 (3.5 5 ¢
column with elution
of 30 m!) and matha

Fractions 9-16 wer v'}m’fm;eﬁ o yield Fr
23-42 were combined io ,hela feaction J {1

izolation of Coronaridine { 5
ina 2.5-cm column on 160 g of sshca gol, with elution &
chloromethane (1:89) and collection of 30-m! fractions. Fractions 4 sud
5 were combined (390 mg) and treated with methanolic }:y:.:owen chioride
ta yt?ld 100 mg of colorisss erystals, mp 221-224° [lit. (4) mp 2~33 }
[} —8.7° {c 0.32 in methanol). The isolaie was horasgensous by TLO
and gave a blue color with the ceric ammonium sulfate reagent; it had an
Ry value of 0.95 in Solvent System A, The UV absorpiion spectrum
showed ey (ethanol) 225 (log € 4.23), 286 (3.733, and 293 (3.67) nm. The
IR, UV, and mass spectral data for the compound were identical with
those published for eorenaridine hydrochlovida (5. 8}, and the NME
spectrum was consistent with this structure assignmendt,

Isoiation of 15-Ozscoronaridine (VII)-—Fraction J was combined
with similar materizal from another bateh of Fraction D io yielg G4 g of
material, which was chromafographed on 2 2.5-cm u‘iu:m paci;cd with
240 g of silica gel. Elution with dlrb‘crnm sthane (3.8 litaps! ed by
methanol-dichloromethane {0.5:99.5) {1 liter) and met
methane (1:99) (3 liters), yielded a new coraponent in tbe fraction els riad
with from 2-2.5 liters of the last solvent (390 mg)

Purification of this material hy HPLC on Packing B [four 081 m ¢
em (four 2 £t X 0.37 in.)] with slution with methanol-dichloromethane
(0.25:99.75) yielded homogensous material as tha second paak °i:i:hd {100
mg). The material did not crystaliize but was ucmcgene@rﬁ on HPLO and
TLC. It gave a yellow colar with ceric ammonium sulfate and m" an £y
value of 0.9 in Solvent Systern A, Its UV absorption spactrum showsd A
997 {log € 4.52), 285 (3.81), and 295 {3.86) nm; its IR spectrum showed
strong bands at 1730 and 1680 em™%., Tts mass spectrum had major paaks
at m/e 352 (54), 214 (10}, 195 (20), 154 {50), 143 (10), 125 (10), and 124
{100}. Comparison of its IR, NMR, and mass spectra with those obiained
for 19-oxocoronaridine, recently isolated from T\ heynezana {7}, showed
them to be identical, and the compound was identifiad ae 15-croecoro-
naridine,

Separation of Fraciions B and F—Alkaloid materiz! corrssponding
to Fractions E and F (12 g) was chromatographad on a §-cm columa on
600 g of silica ga! with elution by methanol-chioroform {5: S5). The ma-
terial eluting betwean 1000 and 1850 ral was combinead to yleld Fraciion
K (8.7 g), and that eluting betwsen 2800 snd 3840 mi yislded Fraciion
L{22g).

Iseiation of Consdarine ()—Fraction K was chromeatographed on
2 2.5-cm column on: 170 g of silica gel with elution by ethy! acetate—carbon
tetrachloride—ethanol (50:4(:10). The resulting fractions wers combined
into five major fractionz on the basis of T1 C similarities. The most polar
fraction (1.2 g} was chromatographed on a 5 X T5-cm column of sitica gel
and eluted with mathmﬂol—chlarmmm {3:97}: 80-mi fractions were col-
lected, The second fraction yislded ¢ ,fsraume material {40 mg} on
evaporation of the solvent but was shown by TLC to consist of two
components. Preparative TLC [methancl-chloroform (5:95), muli
development| gave pure material after erysialiization from methanol,
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: R = voacanging or igovoacangine
' B = oxovoscangine or oxoisovoacanging

be located at this position, leading to the assisnment of Sty
an lzomer thereof) to the new atkalsid.

\.apport for the placement of the additicnal oxveen atom an the iboga
portion of the molecule came frem further analysis of iis mass s*}eut?um
i dole alkeloids of the voacamine type, an abundact ion at m/e 509
was assigned Structure X by Thomas and Biernann (18), in the spectrum
of IV, this ion was replaced by an abundant ion at m/e 523, which is only
syplicabls if this ion has 8 tluciure 3 where the additional cxyegen atom
is 1etained in the isovoacangine or veacangine mojety.

Finally, the NMR spectrum of the compound offer ed confirmation that
its sl‘;m.tme wag indead 19-oxoeconodurine (1Y), The spectrum showed
saks charscterisiic of a molecule of the concdurine type, including
signals for the six methyl groups (four singlets, one doubkt 4r;d one

riplet) end cignals for an sromatic AB system a0 6.50 snd 7.24 pprm. The
presence of a conodurine system rather than the isemerie voacaml\lm*
system (3111} was indicated by the fact that the downfield methoxy-
carbonyl group absorbed 2t 3.66 ppm (3.62 ppm in deuterochioroformm),
simniiar to the 8.88 ppm ohservad for I and quite different from the 3.05
ppm seen for I Since it wes unlikely that the presence of a carbonyl
group in the 19-posizion could influence the chemical shift of the rasth-
ouycarbonyl group to this extent (VIand VIT have nearly identiesl shifis
fer their methoxyearbonyl groups), this evidence indicated that the new
allaloid was related o II rather than X111 The placeament of the carbonyl
gretp at O-19 was indicated by the signal at 4.30 ppm, which appeared
to be a one-proton singlet superimyposed on a breader one-proton mgra!
is pattern was nutecl in the specirum of 19-oxovoacengine and assig:
he protons ai -5 and C-2 (15).

The ready vxidation of the ihoga alkaioids at C-15 ¢
might well be an artifact of the isolation process.

E9~(2«@:&0532‘0;&?1}0050&;?52’; (V}—The mass spectrum of the ieg-
lated compound indieated that it had a molecular weight 56 mess units
higher than that of II. Apart from the presence of peaks at m/e 705 (M
— 57), 702 (M — 58), and 58, the remainder of the mass spectrum was very
sirnilzr fo that of Il and its isomeric bisindole alkaloids. Thus, peaks at
nmife 122 and 136 could be identified as deriving from an isoveacangine
or racdified isovoacangine moicty, while peaks at m/e 122, 180, 181, and
164 indicated the presence of a vobasan moisty (8). The peaks at m/e 702
and 58 mast reasonably arise by a McLafferty rearrangement inveiving

& 2-gxopropyl group attached to the alkaloid at some position (17).
Confirmation of a 2-oxopropyl group in the compound was obtained
rom its NMR spectrum, which Ehowod » sharp three-proton s‘:ig‘&‘, at
é 2.318 ppm, characteristic of 2 methyl group bonded to a carbo
tion. in C“c‘."‘ :n, & two-proton doublet at 8 3.04 ppm could he
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Physiologically Based Pharmacokinetic Mode! for

Digoxin Distribution and Elimination

LESTER I. HARRISON * and MILO GIBALDI~

Abstract O A plasma flow rate-limited pharmacokinetic modsl was
developed to describe the distribution of digoxin to the heart, liver,
kidneys, skeletal muscle, and GI tract in the rat. The model also provides
for renal, hepatic (metabolic and biliary}, and GI clearance as well as for
biliary and Gl secretion and GI reabsorption of digoxin. Predicted con-
centrations of digoxin in the heart, liver, skeletal muscle, and plasma were
consistent with experimental observations in conscious rats after an in-
travenous dose. The model was extended to describe digoxin concen-
trations in the plasma of bile duct-ligated rats and ureter-ligated rats,
simpl; by modifying appropriate clearance parameters. Hxcellent
agreement was obtained between predicted and observed urinary ex-
cretion rates of digoxin for 12 hr after an intravenous dose to normal and
bile duct-ligated rats.

Keyphrases O Digoxin—pharmacokinetic model for distribution and
elimination, effect of ligation of bile duct or ureter, rats 0 Pharmacoki-
netics—digoxin, model! for distribution and elimination, effect of ligation
of bile duet or ureter, rats O Distribution, tissue—digoxin, pharmaco-
kinetic model, effect of ligation of bile duct or ureter, rats O Elimina-
tion—digoxin, pharmacokinetic model, effect of ligation of hile duct or
ureter, rats O Cardiotonic agents—digoxin, pharmacokinetic model for
distribution and elimination, effect of ligation of bile duct or ureter,
rats

Compariment models to describe the pharmacckinetics
of drug disposition are usually developed by curve fitting
plasma concentration data with multiexponantial equa-
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in the Rat

tions. Due to the limitations of
representation more (")rﬂpi X
open model is justmﬁﬂ tod
concentrations in plasma, .m
partment volumes and trans
tomical or phybioloci«:a‘» reality, IV
are very species depsnden
macokinetic models have
arnount of basic information the:
Hmited.
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alistic pharmacokinetic mc
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