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30 ml of ethyl acetate was added 3 ml of pyridine and 60 mg of 
6 7 ,  palladium oii charcoal catalyst. The mixture was hydro- 
genated to  saturation, then 300 mg of compound 5 in 30 ml of 
etliyl acetate was added. The approximate rate of hydrogen up- 
take was 0.12 mequiv/niiii for the first mole, abruptly decreasing 
to 0.012 ~nequiv/miii I Approximately half of the reactioii 
mixture was removed after the uptake of 1 mequiv. I t  was 
filtered and evaporated to give the expected product contami- 
nated with less than 5cG of the 9(11) dihydro derivative (by nmr 
estimation) and no idiscerriible 12p-hydroxypregnane. One 
crystallization from methanol afforded material melting at 

The hydrogenation of the remainitig half of the reaction mix- 
ture was permitted to proceed to completion. Filtration aiid 
evaporation gave :i(j-liydrox 5~-pregnarie-l2,20-tfioiie acetate 
uncontaminated by R I I ~  othei 

Treatment of 3p-Hg.droxy-Sa-pregn-9( 1 l)-en-ZO-one Acetate 
( l a )  with Excess Nitrogen Dioxide in Ethyl Acetate at 50".--The 
steroid (1.08 g) was dissolved iii 40 ml of dry ethyl acetate in a 
monel flask and the solution chilled in an ice bath. Gaseous 
nitrogen dioxide was passed into the reaction mixture for 1 hr. 
The reaction vessel was sealed and iiicubated a t  ,53" for 18 hr. 
The reaction misture was conceiitrated under vaciiiini. Ethyl 
acetate was added to the residue. The solution was washed with 
water and saturated sodium chloride solution. Both aqueous 
washes were extracted with a portion of ethyl acetate. The 
combined organic solutions were dried over sodium sulfate arid 
evaporated to give a brown oil which appeared to be a complex 
mixture containing no starting material by tlc. The oil was 
adsorbed onto 10 g of alumina and placed atop a column of 110 g 
of alumina in 1 : 1 heiizerie-hexane. The column was eluted 
with a three-flask gradient of 1800 ml of 1:  1 benzene-hesane 
and 900 ml of 2Yc methanol in 1 : l  benzene-hexane, then with 
1000 nil of 2 7 ,  melha.no1 iii 1 : l  berizcne-hexane. Oitly one 
compound (60 mg) w % s  obtained in crystalline form. Upon 

134-137 '. 

teroid, by iimr aiial3 

recrystallization from m e t h y h e  chloride-liesane, it melted a t  
302-206' with profuse swating. Nmr, ir and mass spectra coll- 
firmed the striici ure to be 3p-liydroxy-li~-iiitroa1idrost-~ (1 l)-en- 
12-one acetate 8: ir (mull) 3063, 1730, 1670, 1595, 1345, 1306, 
1243, 1138, 1032, 783 cn1-l; nmr (CDCl,) '211 7 4.22, CI7 4.96 
( t ,  J = 9 ) ,  CB 3.32 (nil,  -0Ac 7.97, CIO 8.89, c18 8.95; IIV 
14,GOO; mass spectrum, 375.2062 (calcd for C21H?;ZgO;, 375.2046). 

Reaction of 3p-Hydroxy-5a-pregn-9( 11 )-en-ZO-one Acetate ( la) 
with a Limited Amount of Nitrogen Dioxide.-In 60 ml of dry 
ethj.1 acetate was dissolved 0.58 g of nitrogen dioxide. The 
solution was added to the steroid (1.0 g)  in a moriel flask. The 
vessel vas sealed arid incubated a t  50" for 18 hr. The reaction 
mixture was washed with saturated sodiiirii bicarbonate solution 
and saturated sodium chloride solution, the11 dried over sodium 
sulfate aiid evaporated to give 0.95 g of Iirown oil which, by 
tlc, contained mostly starting material in conibinatioii wit,h many 
other products. The oil was dissolved it1 1: 1 ethyl acetate- 
benzene and passed through 130 g of alumina. A yellow oil 
(550 mg) was eluted, which consisted of at least seven components 
I)y tlc with two spots predomitiatiiig. Thi* oil WAS chrornatog- 
raplied ot i  7.5 g of silica gel, eluting with 3 1. of 3 4 %  acetone in 
carhoii tefrachloride. Eluted first r a s  290 mg of a yellow oil 
estimated io be 80% starting material by its iinir 'pectrum aiid 
hy tlc. z4hoLit 50 ing of a crystalliiie product was then obtained, 
which upon recrystallization from iiietliyleiie chloride-hexane 
formed colorless needles of 3B-iiydrosy-17E-iiitro-3a-pregri-9 (11) - 
ciie-12,20-tlioiie acetate (7 )  : mp 19!1-210"; ir (mull) 3062, 
1745: 1722, 1680, 1602, 1550, 1278, 1252, 1143, 1030 crn-l; nnir 

inass spectrum, 417.2172 (calcd for C13€1~1NO~, 417.2151). 
Ci1 7 4.12, C21 7.44, -OAC 7.96, Ciu 8.90, Cl8 (3.19; LIV E:? 11,300; 
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\-oacristinNc pseudoindosyl (C.1zI128?IT40;) and ihorygaiiie liytlrosyindolenine ( C 2 0 H d Z O S )  were isolated from 
P c s c l t i c ~ ~  hoztlii (D.C.) Jliers. Their ,strrictures were determined on  the basis of spectral data aiid confirmed 
I)y partial syiithesis from related :tlkaloids. 111 :ulditioti, voacangine, coroiiaridine, voacristine, 20-epivoacris- 
title, ihoxyg:iiiic, ihgaiiie, o l ivack ,  atid vol)asiiie were found in the same plant. 1Iost of the iboga alkaloids 
isolaletl weri: ositlizetl 1 o 1 he correspoitditig Iiytlrosyindolenines a id  rearranged to pseudoindoxyls, several of 
which were c~hemically characterized for the first time. 

As part of a continuing study of the chemotaxonomy 
arid biological activities of selected portions of the .lpo- 
cynaceae,? me 1iec:mie interested in a Brazilian reprwen- 
tative of thc Tabe~'?it~enioi,faneae, identified as Pesch iei'a 
Iwiclii (D. C.) 1Iie1-s.~ The close botanical relation- 

(1) Problems in Chemotaxonomy. V. 
(2 )  For examplt-, see J. .\. Weishach, R. F. Ratiauf, 0. Riheiro, E. Alacko, 

n n d  B. L)oiiplas, .I. Pharrn. Sci . ,  sa, 380 (1963); BI. P. Cava, 8. P. Tjoa, 
(3. A .  .\hmed, and .I. I. (IaRocha, J .  Org. Chem., 33, 1055 (1968). 

( 3 )  Tlir plant material u:sed in this study v a s  collected by Dr. Aparicio 
I)iiai I e near I'orto Segiiro in the  state of Bahia, Brazil. His assistance in t h c  
collertinii and identification of the  material is gratefully acknon.ledged. 21 
voiirliw rgerimen, no. M ? F ,  has heen deposited in t h e  Herbarium Brade- 
rinum, Rio de Janeiro, Brazil. 

ship between Peschiera and Tabernuemontana species 
has often led to confusion and either riame has been as- 
signed to a species, according to a botanist's individual 
preference. The detailed isolatioii arid chnracteriza- 
tion of several alkaloids from P. luiidii is now reported. 
In the course of determining the structure of two 
new alkaloids from this plant, and because of the 
recent isolation4a5 of a number of hydroxyindolenines 
and pseudoindoxyls of iboga alkaloids, several known 

(1) ( . Hootele, R. L e i > ,  31. Iiaisin, J. Pecher, and R. H. Martin,  Bull. 
SOC. C h m .  Belges ,  76, 300 (1967). 

(5) B. C. Das, E. Fellion, and 31. Plat,  C. R. Acari. Scz. Parts, C964, 1765 
(1967). 
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iboga alkaloids were oxidized to the corresponding hy- 
droxyindolenines arid subsequently rearranged to pseu- 
doindoxyls. 

i2n alcohol extract of the leaves, stems, and bark of 
plants collected in the state of Bahia, Brazil, was treated 
in the usual manner to provide a crude alkaloid mixture. 
This mixture  vas selectively divided into five fractions 
by pH extract'ion. 

From t,he pH 1 ether extract, and pH 7 precipitate, 
the previously characterized alkaloids, coronaridirie (1) , 
voacangiiie (2 ) ,  voacristine (3), and 20-epivoacristine 
(4) ivere isolated by repeated column chromatography. 
These compounds n-ere identified by comparing their 
ultraviolet and infrared spectra arid melting points with 
those of authentic  sample^.^ After voacristine (3) and 
20-eipvoacristine (4) were isolated from the pH 7 precip- 
itate, the residue was rechromatographed. ,4 fraction 
eluting from neiit,ral alumina immediately after 20-epi- 
voacristine (4) provided a light yellow amorphous mate- 
rial, which could not be crystallized as the free base. 
Upon treatment wit'h :methanolic hydrogen chloride, the 
solutioi: turned dark and a yellow cryst,alline hydro- 
chloride designated a 3  hydrochloride A, mp %lo, was 
obtained after work-up. Its ult'raviolet (uv) absorp- 
tion 223 nip ( E  24,500), shoulder near 253, 
with long-~avelengt~li absorption at' 4121 suggested a 
pseudoindoxyl st'ructure. The infrared (ir) spectrum 
exhibited intense hands at, 5.73 (iionconjugated ester) 
and 5.95 p (conjiigatcd carbonyl); t'he latter peak cor- 
responds to  ones in the spect'ra of iboluteine, desmeth- 
oxyiboluteine, and vo:zluteine. The elemental analysis 
and moiecular weight of 400 (mass spectra) are in agree- 
ment wit,h a formulation of C2?H-&2Oj; this composi- 
tion corresponds to that of the pseudoindoxyl of either 
voacristine or 20-epivoncristine, After our character- 
ization of the hydrochloride h had been carried out, t'he 
isolation of "montsnine" from Tubemaernontuna rupi- 
cola Berith was reported.' The compound was formu- 
lated as the pseudoindoxyl of voacrist'ine, alt'hough evi- 
dence concerning the st'ereochemistry of t'he 20-hydroxyl 
group was not provided. A comparison of nmr and ir 
spect,ra, melting points, and optical rotations of com- 
pound A with the :published data for "montanine" 
showed that the two compounds were identical. -4s 
described belon-, we have been able to effect a direct 
conversion of voacri:dine into hydrochloride A, thus 
establishing the configurat'ioii of the 20-hydroxyl group 
of compound A. W e  suggest that the name "mont- 
anine" for this alltaloid be abandoned in favor of voa- 
cristine pseudoindoxj.1, as the name "mont'anine" has 
been in use since 19LF9 for an A.nzu~yZlicluceae alkaloid 
of entirely different st'ructure. 

Several procedures for the mild oxidation of iboga 
alkaloids have been reported.1°-12 We chose t'o ex- 

(6) An authentic sample of 20-epi~oacristine was kindly supplied by Dr.  
J. Poissoti, Laboratoire de P'iarmacie Galenique, Faculte de Pharmacie de 
Paris, Paris V I ,  France. F. Puisieux, 11. B. Pate!, J .  11. Rowson, and  
J. Poisson, Ann.  Phnrm.  Fr . .  23, 33 (lY65). 

( i )  C. Ziemann and J. W. Kessel, J .  Org .  Chem., 31, 2265 (1966). 
( 8 )  TT. C. Wildman and C .  J. Iiaufman, J. Amer.  Chem. Soc., 77, 1248 

(1955). 
(9) Y. Inubuslii, 1-1. 11. Fnles, E. K. Warnhoff, and LT. C. Wildman, 

J .  O r g .  Chem.,  26, 2163 (1960). 
(10) M. F. Bartlett .  D. F. Dickel, and IV. I. Taylor, J .  Amer.  C h e m .  Sac., 

80 ,  126 (1958). 
(11) U. Renner, D. A .  I'rins, a n d  IT. C:. Stoll. HeZc. Chim.  &tu, 49, 1572 

(1959). 
( 1 2 ~  F. Perclieron, : I v n  C/i iui . ,  4 ,  303 (1959). 

amine the air oxidation of voacrist>ine (3). il solution 
of pure voacristine in chloroform was aerated a t  room 
temperature for several days; the gradual transforma- 
tion of the voacristine into a new product was shown by 
tlc monitoring of the solution. The reaction mixture 
afforded a crystalline product, mp 175-177". I ts  ir 
spectrum displayed no peak ascribable to S H  near 2.7 
p ;  nmr data also showing an absence of S H  proton, 
uv spectrum [k?:" 229 mp (E 13,400), 264 (5GOO), 
292 (6150), 316 (5150)], and elemental analyses were in 
accord with its formulation as the hydr~xyindolenine'~ 
( 5 )  of voacristine. The latter compound mas rear- 
ranged in hot methanolic hydrogen chloride to the 
yellow crystalline voacristine pseudoindoxyl hydro- 
chloride (6),  mp %lo, which was identical with the iso- 
lated hydrochloride A in all respects (ir, uv, and nmr 
spectra and melting point). For further comparison, 
20-epivoacristine pseudoindoxyl was prepared by sim- 
ilar oxidation of 20-epivoacristine to the corresponding 
hydroxyindolenine (7) , mp 209-210°, which was rear- 
ranged to the pseudoindoxyl hydrochloride (S), mp 
315". Both compounds were characterized for the first 
time. 

After voacristine pseudoindoxyl (6) mas isolated, the 
residue from the pH 7 precipitate was rechromato- 
graphed. A very small amount of vobasine14 (9). mp 
228" (from chloroform), mp 267" (from acetone), was 
isolated from the alumina column (identified by com- 
parison of melting point and ir, uv, and mass spectra, 
with those of an authentic sample). 

The pH 7 ether extracts of the total alkaloids were 
complex fractions which showed several close running 
spots on tlc. A new base B, mp 223", mas isolated from 
this fraction, in addition to the known alkaloids, voa- 
cristine (3) , its pseudoindoxyl (6) , iboxygaine (lo), 
ibogaine (ll), and olivacine (12). The latter is the 

only alkaloid found in this plant which does not belong 
to either the iboga or the 2-acylindol alkaloid groups. 
The new base B was assigned the C20HssN203 (elemen- 
tary analysis and high resolution mass spectra). I ts  
nmr and ir spectra (Figure 1) showed the absence of 
NH;  its uv spectrum, which is very similar to those of 
voacristine hydroxyindolenine and 20-epivoacristine 
hydroxyindolenine, suggested the presence of a hydrox- 
yindolenine ~ h r o m o p h o r e . ' ~ ~ ~ ~ ~ ~ 6  Furthermore, these 

(13) After this manuscript had been prepared, isolation and synthesis of 
this compound appeared in H. K.  Schnoes, D.  W. Thomas, R .  .\ksornx-itaya, 
W. R. Schleigh, and  S. M. Kupchan, J .  Org. Chrm.,  33,  1225 (1068). 

(14) J. .4. Weisbach, and B. Douglas, Chem. I i i f l .  (London). 623 (10G5). 
(15) G .  B. Guise, M. Rasmussen, E. Ritchie, and JV. C .  Taylor,  .Lust. J .  

(16) G. B. Guise, E. Ritchie, and IT. C. Taylor, ib id . ,  18, l l i Y  (1065). 
Chem., 18, 927 (1965). 

An authentic sample of voaluteine was kindly supplied by Dr. E. Ritchie. 



414 HWANG, ~ ~ E I S B A C H ,  RAFFAUF, DOUGLAS, CAVA, BXD BESSHO The J o i i m a l  of Oryanic Chemistry 

compounds have in common a high intensity uv absorp- 
tion around 225-1230 mp with three lorn intensity uv 
bands around 265, 290, and 315 mp, instead of one (or 
with a shoulder) iow intensity band near 280-295 mp 
found in the parent indoles. These facts led us to 
believe that  the base B is the hydroxyindolenine (13) of 
iboxygaine. This was confirmed by air oxidation of 
iboxygaine (10) and direct comparison of the product 
with the isolated base B. 

Two of the major alkaloids, coronaridine (1) and 
voacangine (2), were also oxidized. These alkaloids, 
which have no 20-hydroxy group, seemed significantly 
more stable to air oxidation than the corresponding hy- 
droxy bases. In  these instances, the best results were 
obtained when the compounds were oxidized via Grig- 
nard derivatives. In  this procedure,16 Grignard deriva- 
tives of coronaridine and voacangine were converted 
into the corresponding hydroxyindolenines (14 and 15) 

5, Ri = OC&; R) = COOCHa; Ra = OH 
7, RI = OCH3; Rz = COOCH3; R3 = -OH epi 

13, Ri = OCHa; RZ = H; RJ = OH 
14. RI = H: IL = COOCHI: R.g = H 
15; R; = OCH;; RP = COO-CH;; R3 = H 

and rearranged with acid to the pseudoindoxyls (16) 
and (17). Neither the synthesis of coronaridine hy- 
droxyindolenine (114) and coronaridine pseudoindoxyl 
(16) nor their isolation from a plant source has been 
previously reported. I n  view of the isolation of voacan- 
gine pseudoindoxyl from other sources (voaluteiiie15* 
and rupicoline7), one can anticipate the "natural" occur- 
rence of compounds 14 and 16. 

6, Ri = OCE:[r; R? = COOCHa; R3 = OH 
8, R1 = OCf[a; R? = COOCHI; R3 = WOH epi 

16, R1 = 11; Hz = COOCH3; R3 = I1 
17, R1 = OCfIa; RI = COOCHa; RI = I1 
18, Ri = ocII3;  Rz = 11; R3 = 013 

Peschieru lundii, in contrast to P. affinis,17 contains 
substantial amounts of iboga alkaloids, as well as oli- 
vaeine (12), usually associated with the genera Taber- 
naemontuna, Tubeynanthe, and V o a c ~ n g a ; ~ * ~ ~ ~  only trace 
amounts of vobasine (9) and no sarpagine-type alka- 
loids (e.g., affini~irie'~) were isolated. Thus, if these 

(17) hf. P. Cava, S. K. Talapatra,  0. Ribeiro, R .  F. Raffauf, J. A. Wois- 

(18) hl. Gorman, N .  Xeeuse. N. J. Cone, and J. A.  Deyrup, J. A m t r .  Chsni. 

(19) W. I. Taylor in "The Alkaloids," Vol. 8, R .  H. F. Rlanske, Ed., 

bach, and B. Douglas, Chem. Ind. (London), 1193 (1964). 

SOC., sa, 1142 (isso). 

.4cademic Press, New York, N. Y., 1965, p 203. 

3 4 5 6 7 8 9 IO I /  I2 13 14 I5 

W A V E L E N G T H  ( M I C R O N S )  

Figure 1 .-The infrared spectrum of iboxygaine hydroxyindole- 
nine in chloroform. 

chemical differences are of chemotaxonomic significance, 
P. lundii might be better viewed as a Tabernaemontana 
species than as a species of Peschiera. 

9 12 

Experimental Section*O 

Extraction.--An alcoholic extract of 16 kg of leaves, stems, and 
bark3 was extracted with 2y0 tartaric acid (16 l.),  which was then 
washed three times with 2-1. portions of et'her. The ether layer 
was extracted with dilute hydrochloric acid, which was combined 
with the tartaric acid extracts. The aqueous extract was made 
alkaline with ammonia ( ~ € 1  8-9) and extracted with chloroform 
(23 1.). This wa3 washed, dried, and evaporated t u  dryiiesa. 
'l'lie total alkaloids were redissolved in 0.2 AI &PO4 (5  l.), and 
extracted with ether at pII 1. Coiiceiitrrttioii of the ether gave 
fraction A (lS.9 9). The aqueous layer T V ~  iieutralized (pH 7 ) .  
A precipitate which formed was filtered arid dried; it gave frac- 
tion B (ca. 50 g). The neutral, aqueous solut,ioii was cont,inu- 
ously extracted with ether into the following fractions: C,  3-hr 
ether extract (3.5 9); D, 1-week ether extract (55 g); and E, 5- 
meek ether extract (9 g). The fractions B and D are identical 
with C and E, respectively, on silica gel tlc (8% methanol in 
chloroform). 

Fraction A [Coronaridine ( I )  and Voacangine (2)] .-One gram 
of fraction A was dissolved iii 30 nil of boiling benzene and filtered 
from insoluble material (110 mg). The beiizene solution was 
washed with pH 4 buffer, which was discarded. The dried or- 
ganic layer was then chroinatographed over 40 g of neutral alu- 
niina 11. Elut'ion with beiizeiie gave 15 m g  of coronaridine and 
55 mg of voacangine. Both compounds w r e  identified by com- 
parison with authentic samples. 

Fractions B and C [Voacristine (3) ,  20-Epivoacristine (4), 
Voacristine Pseudoindoxyl (6), Iboxygaine ( lo) ,  and Vobasine 
(9)] .-The combined fractioii (23 g)  was dissolved in beiizene (SO 
ml) and filtered. The filtrate was concentrated and chromato- 
graphed over a Florisil column. Amorphous material (6 .2  g)  
was obtained froin the chloroform eluate ( 2  11, and an additional 
5 g was obtained from the met'haiiol-chloroform wash. Re- 
peated chromatography of the chloroforni fraction over neutral 
alumiiia 111 eluted with chloroform gave voacristiiie ( 2  g, free 
base): nip '30" (benzene solvated), 163-164" (from ether); 

-25' (c 1.035, CHC13); hydrochloride, mp 177-178" 
(chloroform solvated). 

The column was further eluted with chloroform to give crystal- 
line 20-epivoacristine (2 .5  g):  mp 115'; [a]$o -44.5" (c 
1.25, CHC13). The column was finally \\-a.hed with chloroform- 

(20) All previously reported alkaloids isolated were analyzed and com- 
pared with authentic samples. 
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methanol. The recovered residue was rechromatographed over 
iieutral alumina 111. .4fter some additional voacristine was 
isolated, 0.9 g of amorpho~is material was obtained; it failed to 
crystallize as the free base. The amorphous base melted a t  135- 
140'. Upon treatment with methanolic hydrogen chloride, yel- 
low crystalline voacristine pseudoindoxyl hydrochloride vas  ob- 
tained (420 mg): nip 261'; [ a ] % ~  -223.5 ( c  0.47, EtOH), 
tiv A:; 228 mp (e 24,500), shoulder a t  253. 

A4nal. Calcd for CZZI - IZ~N~O~~HCI :  C, 60.30; H ,  6.47; N,  
6.42. Found: C, 60.15; H,  6.78; N, 6.80. 

Rechromatography of all combined residues and other fractions 
over Florisil gave a small amount of iboxygaine. 

In  another large-scale isolation (from a separate plant collec- 
tion), a small amoiint of vobasine was isolated after the 20-epivo- 
acristine fraction. 

Fraction D or E [Voacristine (3), Voacristine Pseudoindoxyl 
(6), Ibogaine (11), Iboxygaine ( lo) ,  Iboxygaine Hydroxyin- 
dolenine (13)] .-Fraction D (30 g) was washed with pH 4.5-5.5 
buffer until the benzene layer shoared only one spot on tlc (silica 
gel-8yo methanol-chloroform); it was then concentrated and 
chromatographed over aiumina. Voacristine (3) and its pseudo- 
indoxyl (6) were isolated. The combined buffer was made basic 
with ammonia, extracted with chloroform, and concentrated. 
Chromatography of the residue over Florisil (280 g) with chloro- 
form elution first gave a small amount of ibogaine (11, 400 mg), 
Inp 149-150z, and then ihoxygaine (10, 1.3 g), mp 2322. Recliro- 
matography of the combined mother liquor over neritral alumina 
I11 with chloroform gave more iboxygaine (1.5 g) and a new base 
iboxygaine hydroxyiiidolenine (13): mp 223; [CY] % 111" (c 
0.026, CHCl,); iiv Af'.'?" 227 mp (e  13,300), 265 (5400), 285 
(6150), 313 (4750). 

Anal. Calcd for C ~ O H Z ~ N Z O ~ :  C, 70.15; H, 7.65; N,  8.15. 
Found: 

Hydroxyindolenine and Pseudoindoxyl of Coronaridine (14 
and 16) .-Coronaridine hydrochloride (2.8 g) wai dissolved in 
chloroform (30 ml) and treated with a few drops of concentrated 
ammonia. After the solution was dried over magnesium sulfate, 
it was concentrated to dryness. The oily residue was dissolved 
in ether (40 ml) and treated with ethyl magnesium bromide (3 
M ,  5 ml). The mixture was heated on a steam bath for 15 mill 
and cooled; then methylene chloride (60 ml) was added. Air was 
bubbled through the solution for 25 hr and it was then hydrolyzed 
with 5YG hydrochloric acid. 

After the aqueous layer was Ra-liecl with methylene chloride, 
it was made alkaline with ammonia, and extracted with chloro- 
form. The concentrated chloroform extract was chromato- 
graphed over neutral alumina I11 eluted with benzene. Some 
coronaridine (200 mg) was recovered, followed by its crystalline 
hydroxyindolenine (55 mg), which was recrystallized from ether- 
petroleum ether (bp 30-60'), mp 95-105' dec. 

Anal. Calcd for CZIHZBNZO~: C, 71.16; H, 7.39; N,  7.90. 
Found: C, 70.89; I-I, 7.62; N ,  7.87. 

The hydroxyindolenine (380 mg) was dissolved in methanolic 
hydrogen chloride 110 ml) and heated on a steam bath for 1 hr. 
The solvent was theii removed, and the residue was crystallized 
from a methanol-acetone mixture to give 310 mg of coronaridine 
pseudoiiidoxyl hydrochloride, nip 278-279' dec. 

C, 69.66; H, 7.84; N,  7.90. 

Anal. Calcd for C21H2~N203+HC1: C, 64.53; H, 6.96; N ,  
7.17; C1, 9.07. Found: C, 64.58; H,  7.03; N, 7.06; C1, 8.80. 

Hydroxyindolenine and Pseudoindoxyl of Voacristine (5  and 
6).--T'oacristine (solut'ion of 1.5 g of 25 ml of chloroform) was 
kept at' room temperature for 5 days, until tlc showed that most 
voacristine had disappeared. The solution was then chromato- 
graphed over neutral alumina I1 (300 g) elated with chloroform. 
Voacristine (100 mg) was recovered, followed by amorphous 
fractions. The amorphous powder was dissolved in benzene (50 
ml) and washed with pH 4.0-4.5 buffer (five l5-ml portions). 
The combined aqueous extracts were made alkaline with am- 
monia and extracted with chloroform. After the chloroform 
extract was chromatographed over Florisil with 3 7 ,  methanol- 
chloroform, it gave 650 mg of voacristine h3.(lro~~i!tdoleiiitie: mp 
175-177'; [a] %D 47.2" (c 0.67, CHCl,). 

Anal. Calcd for CZ2Hz8N2Oj: C, 65.99; H, 7.05; N, 7.00. 
Found: (2,6539; H,7.14; N,  6.82. 

The hydroxyindolenine (50 mg) was dissolved in  satiirated 
methanolic hydrogen chloride (2 ml) and heated on a steam bath 
for 50 min. Methanol was removed in vacuo, and the residue 
was crystallized from chloroform. The yellow hydrochloride, 
mp 261', was identical with the isolated voacristirie pseudoin- 
doxy1 hydrochloride (ir and uv spectra and melting point). The 
hydrochloride was converted into the corresponding hydrobro- 
mide, mp 272', whose ir spectrum was identical wit,h the pub- 
lished spectrum of "montanine" hydrobromide. 

Hydroxyindolenine and Pseudoindoxyl of LO-Epivoacristine 
(7 and S).-20-Epivoacristine (1.5 g) in chloroform (50 ml) was 
kept a t  room temperature for 2 weeks. After chromatography 
over neutral alumina I11 (300 g) with chloroform, the hydroxy- 
indolenine obtained (800 mg) was recrystallized from methanol- 
ether: mp 209-210'; [CY] %D -48.3' (c 0.69, CI-IClZ). 

Anal. Calcd for CZ2H28N~Oj: C, 65.98; H,  7.05; N, 7.00. 
Found: 

The hydroxyindolenine was rearranged in methanolic hydro- 
gen chloride as before and recrystallized from chloroform-ace- 
tone. The corresponding pseudoiridoxyl hydrochloride (220 
mg) was obtained: mp 315" dec (decolorized a t  280"); [alZsD 
251.1" (c 0.68, EtOH).  

Anal. Calcd for C22H28N205.HC1: C, 60.30; H, 6.47; N,  
6.42: C1, 8.11. Found: C, 59.86; 11, 6.75; N, 6.50; C1, 
8.03. 

Hydroxyindolenine and Pseudoindoxyl of Iboxygaine (13 and 
IS).-Iboxygaine (200 mg) in chloroform (50 ml) was kept, over- 
night at room temperature and chromatographed over Florisil 
(50 g). From the 37, methanol-chloroform eluate, 10 mg of 
iboxygaine was recovered. The 10% methanol-chloroform frac- 
tion gave a hydroxyindolenine (25 mg), identical wit,h the iboxy- 
gaine hydroxyindolenine isolated from the plant. Attempted 
acid rearrangement of the hydroxyindolenine t o  pseudoindoxyl 
did not yield a crystalline product. 

C, 66.00; H,  7.15; N, 6.90. 

Registry N0.-5, 15215-86-8; 6, 18646-15-6; 6 
hydrochloride, 18646-16-7 ; 7, 18646-17-8; 8 hydro- 
chloride, 18646-18-9; 13, 15646-19-0; 14, 16671-16-2; 
16 hydrochloride, 18646-2 1-4. 


