
c-d? 
76 0) 
19 14) 
56 (41 
79 (4) 
13 (4) 
I.4 (41 
38 (3) 
)l(O 
‘S(4) 
“3 m 
45 0) 
15 (4 
)8 (5) 
‘8 (4) 
‘5 (4) 
n (41 
Q (6) 
!6 (7) 
‘3 (3) 

1 (21 
B (2) 
J (21 
l(I) 
5 (2) 
I (2) 
5 0) 
) (2) 
) (2) 
I 0) 
) (2) 
I(2) 
’ (2) 
; (2) 
1 0) 

Ipyri- 
ut 4% 

UCIWC 

anna- 

Oak 

@b 0.. 
I tm. 
ion 01 
York, 

1986) 

2055 

.bu Crpl. (1992). C48, 2055-2057 

Strilcture of Ilwgaine* 

BY M. SOKIANO-GAKCLA 

&tract. 12-Methoxyibogamine, C_7,,llLoNJ0, A4, = 
llO.J, orthorhomblc, P2 2,2,, (I = 10.485 (5), b = 
16 1192 (8), c = 19 750 (6) fi, v= 3498 (2) A’, z = 8, 
D, = 1.18 Mg m -:‘, A(Mo Kn) = 0.7 107 A, /*’ 
0068 mm-“, F(OO0) = 1344, T = 293 K, R = 0.073 
for !OO? observed reflections and 422 refined param- 
tirs. There are two crystallographically independent 
molecules. In both molecules A and B the seven- 
mcmhred ring has a boat conformation. The mean 
plrncs through the C(5)-N(6)-C( 19)-C(2) atoms 
d the central axis of the isoquinuclidine tricyclic 
Itructure and the indole ring are inclined to each 
other at angles of 114.0 (2) and 85.6 (2)” for mol- 
auks A and B respectively. The crystal structure is 
urbilized by one intramolecular hydrogen bond 
F;( I6f.I)--t-l~~~0( 1 A) (I -I- X, y, Z) = 3. I50 (8) Al and 
b) Vim dcr Wil;llS forces. 

Lqwimental. Ibogaine (1) is an alkaloid from Tnh- 
an&~r ibogrr, a West African shrub (Henry, 1949; 
D&l, Holden, Maxfield, Paszek & Taylor, 1958). 

T& crystal llsctl for dAliI collection w;Is wc;lhly 
hirncting and had dimensions 0.33 x 0.-10 A 
09 mm. A Nicolet K3 four-circle dil’l‘rncton~ctcr 
alth graphite-monochromated MO Ka radiation was 
& to measure intensities. Lattice parameters were 
Jltcnnined from 25 machine-centred reflections with 
(3 < 28 < 16.7”. 3476 rellcctions with 3 < 28 < 50” 
urc measured for one octant, of which 2002 were 
ojependent with I > 2.&(I) (index range h O+ 12, 
IO- 16, I O-22; w-scan mode, variable scan speed). 
1~0 standard reflections (210 and 1X), monitored 
rrcry 50 measurements, showed no significant varia- 
tin. lnlensities were corrected for Lorentz- 
@+Gration effects but not for absorption. Data 

‘Conkibution No. 1130 of the lnstitulo de Quimica, UNAM. 

0108-2701/92/112055-03$06.00 

were adjusted to an approximately absolute scale and 
an overall I/ value of 0.050 A’. The structure was 
solved by a combination of direct methods and 
partial structure expansion by an iterative E l;ourier 
procedure using SIIELX’I’L (Sheldrick, 1985). The 
absolute molecular structure of ibogaine was 
ass&cd from the stereochemistry of ibogaine hydro- 
bromide (Arai, Coppola & Jeffrey, 1960). Rlocked- 
cascade least-squares refinement was performed with 
all non-H atoms treated anisotropically; H atoms of 
CtI, CH, and CHj were allowed to ride on their 
bonded C atoms with a fixed isotropic U = 0.06 A’. 
The H atom bonded to the N atom was located on a 
difference Fourier map at an advanced stage of 
anisotropic relinemcnt and its coordinates refined. 
VlV( AF)’ was m i n i m i zed , where II’ = I$( tf,) I- 
0.00 I5( t*:,yI ‘, in which (r is the standard deviation 
of observed ;!mplitudes based on counting statistics. 
An isotropic extinction parameter X = 0.0007. In the 
last cycle (A/u.)~,;,~ = 0.12, Ap was from - 0.25 to 
0.27 e 8, 3, S = 1.20, linal R = 0.073, and WR = 
0.076, for 422 refined parameters. Scattering factors 
were taken from It~tcwurriotrrrl Tdtlcs~/itr X-r(t)’ Crys- 
ttrllogrqthy (1974, Vol. IV). All comp)tations were 
performed on a Nova 4S computer and plots drawn 
on a Tektronix plotter with the SIIELXTL system of 
programs. 

. 

Atomic coordinates are given in Table 1.t A per- 
spcctivc molcculnr dr;iwing ;intl the atom labclling 
;iI’c tlispl;lyctl in I;&. I I~old tlisl;lrrccs illrtl ;iliglcs 

arc: listed in ‘l‘;iblc 2. I:or the seven-mcmhcrcd rings, 
the ring-puckering parameters (Cremer bt Pople, 
1975) are 0 = 93.7 (5), cp = - 113.2 (5)” and Q = 
0.805 (8) A for molecule A, and 6, = 91.4 (5), cp = 
~. 105.9 (5)” and Q = 0.807 (8) A for molecule B. 

Rcl;~tetl litcr;hrc. ‘l‘hc cryslal structirrc of ibog;line 
hydrobromide has been published (Arai, Coppola & 

t’lists of strudure amplitudes, tl-atom parameters, least- 
squares planes and anisotropic thermal paramelers have been 
deposited with the British Library Document Supply Centre as 
Supplcment;~ry Pubkxtion No. SIIP 55271 (18 pp.). Copies IU;I~ 

bc obtuincd through The Technicul Edilor, In(crnuiion;ll Union of 
Cryslallography, 5 Abbey Squnrr, Chcskx Ct I I 2t IU, Engla~ld. 
[ClF reference: ALOSZYJ 

0 1992 Intcrnalional Union of Crystallography 
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Table 1. Atomic coordinates (X 104) and eqnivnfent 
isotropic lentperafure ,fyclors (A2 X IO’) 

u,,, -= (0, ( U,,U,,) ’ 

c-,1/l) 
C,ZA) 
C(3/l) 
C(4fl) 
<‘,5A) 
NIh.4) 
('(7/o 
c,xn) 
c,9n, 
C,lO..l) 
C‘(IIA) 
(‘(12.1) 
C(l3/l) 
c'(l4A) 
<‘(ISA) 
N(lbs4) 
c,r7n, 
C(lRA) 
C(l9A) 
C,ZOA) 
C(2IA) 
O,lA) 
C(22A) 
C(I tl) 
Cw3) 
C(3B) 
C(4B) 
(‘(511) 
NIhB) 
<‘,7H) 
,',XfI) 
<‘,',,I, 
C‘,IOR) 
(‘(II/~) 
C‘(I2B) 
<,I IIn 
C(l413) 
<(IS/l) 
N,lhB) 
(‘(IT", 
r‘,lUR) 
(‘(IYB) 
C(2OB) 
C,ZIB) 
01 I R) 
cy22n) 

r 
4x14 (7) 
5012,9) 
4280 (8) 
2865,8) 
26X0(7) 
II51 ,h) 
2hW (6, 
JOY4 (7) 
29h9 (6) 
26136 (5) 
2424(h) 
2161 (h, 
21x9(7) 
2471 (71 
2706 (h, 
2976 (5) 
JIJX (6) 
3390(7) 
4527 (7) 
191l(ll) 
563 (9) 

1803 (5) 
1846,W 
9085 (7) 
8366 (8) 
9043 (9) 
9250,7) 
8420 (h) 
7llR,V 
60X5 (7) 
suns (6, 
bYOh ,h) 
6741 (7) 
S65?. (X) 
(XIX (IO) 
6979 (II) 
KM0 ('I) 
7931 (8, 
8X14 (5) 
RIXO (7) 
x94x (6) 
7040 (7) 
9005 Kv 
9530,9) 
4826,7) 
3674 (I111 

J 
llOZh(5) 
12Sh2(5) 
13291 (4) 
13083,4) 
12222(4) 
11114 (1) 
ll412(1) 
IO637 (4) 
IO393 (4) 
9594,4) 
X883,4) 
R273 (1) 
X220,4) 
H'YO2 (4) 
',5X9 (4) 

1034') (1) 
lfJ832,4J 
ll707,4) 
12227 (5) 
13641,s) 
13579 (5) 
7503,3) 
7428 (4) 
9326,4) 

lOlO6,5) 
10746,5) 
In469 (4) 
9747 (4) 
9960 (3) 
9512 (II 
x703 (4) 
XI52 (4) 
7217 (4) 
6X30 (4) 
6014 (5) 
5711h (4) 
6174 (4) 
hYXJ(4) 
lSY7 (3) 
8309,4) 
90T7 (4) 

Ion31 (5) 
11137(S) 
II041 (6) 
S4RI (3) 
5759 15) 

R254 (4) 
xX17(4) 
8639 (4) 
x524(4) 
X730,1) 
~,.,1,,,2, 
'IKOY , II 
WI7 (I) 
890h 0) 
R689(3) 
9041 (3) 
X67? (1, 
7Yh5 (4) 
7610 (7) 
7Y70 ,I) 
7776 (I) 
XJJX (1) 
8227(4) 
9464 (4) 
8875 (5) 
8656(S) 
8945 (2) 
9663 (3) 
94960) 
9582 (4) 
9192 (5) 
R462 (4) 
8351 (4) 
X558 (3) 
x2411,4) 
XSIO,‘l) 
xwl (1) 
Xhh,, ,.l, 
X642 IT) 
X7(3 (41 
XHXO (‘I) 
XYII (1) 
X7Y4,l) 
8X0X (3) 
8675 0) 
x749,,, 
92Y4 (4) 
7963,5) 
7334 (6) 
X723,3) 
x477,5, 

u cu. 
72 (4 
79 (4) 
91 (4) 
68 (3) 
52 (2) 
54 I?) 
5h (1) 
52,2) 
42 (2) 
37 ,a 
39 (2) 
44 (2) 
51 1~) 
54 13, 
41,2) 
4x (2, 
42 (2) 
54 (3) 
74 IV 
92 (4) 

118(S) 
57,a 
73 (3) 
60 (3) 
73 0) 
93 (4) 
79 (4) 
49 (3) 
50 (2) 
h0 (3) 
55 (3) 
44 (2) 
4x la 
55 ,I) 
711 (41 
71(J) 
61 (1) 
51 (~) 
51 (2) 
47 (2) 
47 (2) 
79 (1) 
9x (4) 

I71 (7) 
RX (3) 

I03 (0 

Fig. I, The molecular structure of ihog;linc (nwlcculc A). showing 
atom numbering. 

Jeffrey, 1960). The seven-membered ring for ibogaine 
hydrobromide, ibogamine (Soriano-Garcia, Walls, 
Rodriguez & L6pez-Celis, 1988), voacangine 
(Soriano-Garcia, Rodriguez, Walls & Toscano, 1989) 
and isovoacangine (Soriano-Garcia, Rodriguez- 
Romero, Walls, Toscano & Villcna Iribe, 1991) has a 

Table 2. Bored ferzgrhs (A) atld mrgh (“) 

C(I)--cm 
C(I)-C,IR) 
C(2)-CO) 
C(2)-C(19) 
C(3)- C,41 
C(4)-<:(5) 
c(4)-c(2m 
C(S)-NW 
C,O qlx) 
N(h) (‘(7) 
N(h) , ‘, IYl 
C(7)- C(X) 
C(R)--C‘(P) 
C(9)-C(I0) 
C,9kC(l7) 
C(lW C,ll) 
qlor~ ,‘,I51 
(‘(II) (‘(IZ) 
(IIZ) <‘(I~) 
(‘(IZ) ()(I) 
c‘(11)~-C(l4) 
C,l4)--c,IS) 
C,IS)-- N(l6) 
N(16tC(l7) 
ciu-C(IRj 
Ct2wc(zi~ 
o(lkcz2a 

C(wC,I)-C,IR) 
cw-w--c13) 
C(l)-C(2)-C,l9) 
C(3)-C(Z)-C,lY, 
C(2)-C(3k-C(4) 
CO)--C(4)--C(5) 
(‘,WC,4)-C(20) 
c(s)--c(4) -c(2n) 
<‘(4)k C(S) -N(h) 
(‘14) (‘(5) ~(‘(IR) 
N(h) ,‘(?) CilXl 
('(0 N(h) (‘(7) 
(X5) N(h) C,I')) 
(Ii') N(b) c‘,IY) 
N,b)~ ((7, -C(X) 
C(7)-C(8)--C(9) 
Cmpm) -c(in) 
<‘,X) ('(9, (‘(17) 
C(IO) C,V (‘(17) 
C(9)-c(Io)-C(II) 
Cl~~-c~Io~-ClIsI 

('II11 ('(I?) (',I11 
('(111 ('(I?) O(I) 
c'(l3) c‘,IZ)~ WI) 
C(l2)-~C,l3) .C,l4) 
(‘,I?)- C,l4)-C(IS) 
C(IO)m C,IW (‘(14) 
C,lO)- ,X15)-N(lh) 
C‘,l4)--~C,IS)--N(16) 
C,IV mN(lhbC(l7) 
C(9)-C(l7)-N(l6) 
c,9~-C(l7~co8~ 
N,lf+C,l7)-C(l8) 
(‘(I~-~(‘(lx)-C(5) 
C,IkC(IR)-C,l7) 
c,5)-c(IR)-c,l7~ 
C(2)-C,K+ N(h) 
C,4)-~(‘,20)--(‘(21) 
c(l2~~-(~(I) --c,za 

Molecule A 
I 529,12) 
I.560 (10) 
1492,lV 
1487 (12) 
I.542 ,IZ) 
I521 (9) 
l539(12) 
1.477 (9) 
I 516 (9) 
I 4m (X, 
I 4SO,lO) 
I 527 ('I) 
I so7 (8) 
I 448 19) 
I 356(9) 
I412,81 
140x (9) 
I 348(P) 
I 196 (IO) 
I 3YX (R) 
1.376 (IO) 
I382(10) 
I 373 (9) 
I 38R (8) 
I 518(9) 
I482,14) 
1.425(S) 

107 7 (6) 
109 R (7) 
108.0 (7) 
I lo.0 (7) 
I In.0 (6) 
107.5 (6) 
114.8 (7) 
II2 5(h) 
107 7 (5) 
lox I (6) 
llJO(5) 
ll59(5) 
III.5 (6) 
II5 5 ((,) 
llR.7 (5) 
1160(S) 
123 8 (5) 
I29 2 ,a 
IO69 (5) 
I33 3(6) 
107 4,5) 
119.3 (6) 
I I7 R (6) 
123 3 (6) 
124 5 (6) 
ll22(5) 
II9 5 (h) 
ll89(6) 
121.1 (6) 
106 5 (5) 
I32 l(6) 
iin 2 (5) 
108.9 (5) 
132.4 (6) 
llR.6 (h) 
IOR 6(6) 
113.2 (6) 
112.3 (5) 
llOO,7) 
ll64,R) 
i 17.0 (5) 

Molecule B 
I S2R,ll) 
I 54Yl91 
I 506,1!1 
I 5OR,III 
I529,l~l 
I 516,lW 
I 5211111 
I 470 iB) 
I 511 ,P) 
I445 19) 
1400 (10) 
I rz7tw 
I492 (PI 
142719) 
I371 flUI 
l40R,lO) 
I401 (II) 
I 271111) 
I.ZM),IJl 
I39R (111 
I 3R3,W 
I J9l (IO) 
I JR7 (0) 
I W(9) 
I 506 19) 
I 369 (14) 
I.384,II) 

in8 3 (6~ 
in9 2 11) 
1099m 
in7 6 171 
IOY2,7) 
1076 (1) 
III 2v1 
ll39,7) 
in7 2 (61 
in9 5 (6) 
112601 
ll69(1) 
1111 5 (51 
ll56,h) 
Il6Rm 
1175tv 
122216) 
1302(O) 
107 4 (6) 
132.4 (7) 
in79 (6) 
119 6 (6) 
117x,(0 
122.7 (9) 
121s (8) 
II? 7 (7) 
1206(7) 
llR6 (R) 
IZO6(7) 
107.2 ,h) 
I32 l(7) 
IORV,td 
IO?.6 (6) 
134.0 (6) 
llh7(6) 
107 6,s) 
IIZ.R,5) 
ll36(5) 
109 3 ,B) 
1157,R) 
Il60,6) 

distorted chair conformation. The dihedral an& 
between the indole ring and the mean plane throu# 
the C(5)-N(6)-C( 19)-C(2) atoms for ibogaimt 
hydrobromide, for the two independent molecules in 
ibogamine, for voacangine, and for isovoacanginc, 
are: 74; 78.3 (5) and 83.8 (5); 92.7 (I); and 69.1 (I)‘, 
respectively. 

1 thank Dr F. Walls for providing the cryslals d 
ibogaine and Mr R. Toscano for technical assistance. 
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:ulc B 
8 (III 
9 (9) 
6(l)) 
8 (III 
3 (13) 
b(W 
I(l2) 
l(8) 
1 (9) 
j (9) 
)(lO) 
’ (IO) 
! (9) 
(91 
(10) 
(IO) 
(II) 
(11) 
(ISI 
(II) 
(14) 
(10) 
(9) 
(9) 
(9) 
(14) 
(11) 

angle, 
hrouph 
)ogaine 
:ules in 
anginc, 
‘.I (I)‘, 

itals of 
stance 

ku('r,w. (1992). C48, 2057-2058 

Structure of 2-l 1-(2-Carboxyethyl)ethylidenelhydrazinecarbott~ioamide 

JbhWt. CH,C(=NNHCSNH,)(CH2)2C02H, 
C,llIlN302S, M, = 189.24, monoclinic, P2,ln, cl = 
!LI!(?), h= 10.398(l), c= ll.l35(2)& p= 
hso(l)‘, v= 879.7 (3)P, z = 4, D, = 
lJlOgcm~-‘, A(Mo Ka) = 0.71073 A, P= 
118Clll I, T= 298 K, F(OO0) = 400, R = 0.047 for 
1017 I> 3g(I) reflections. The thiosemicarbazone 
anus in the tautomeric thione form; the double- 
Scnlcd S is H-bonded to two adjacent carboxyl 0 
ums(S...O = 3.085 (5), 3.280(5)A]. 

Crperinlental. Equimolar amounts of levulinic acid 
J thiosemicarbazide were briefly heated together in 

; &nol; the cooled mixture furnished slightly tan 
&red crystals of the title compound. A crystal 
Irauring approximately 0.22 X 0.22 X 0.22 mm was 
& for the diffraclion analysis. The tlill‘raclor~lclcI 
IA~ an Enraf-Nonius instrument equipped with 
Yo E;cr radiation. Accurate cell dimensions were 
&lined from the 25 most intense reflections in the 
IIs 0 I 15” thin shell. Intensity data were collected 
9 10 %ax = 50” (II, k, ?I, 9, 12, 13) by using the 
I, !B scan technique; I659 reflcclions collcctcd; I4 I7 
uuqiic retlcclions, with 1047 data satisfying the 12 
k(l) criterion. The data were corrected for decay 
@in./max. correction = I .O(it)O/ I .00(Q); three (00%. 
:IS, 404) monitor reflections: negligible variation for 

( dw I6 h of collection. The data set was corrected for 

0 
rbrorption by using the $-scan data (min./max. cor- 

1 ation = 0.9751, 0.9995). The structure was solved 
:L ting AIULTANI l/82 (Main, Fiske, Hull, Lessinger, 
9 Gmlnin, Declercq & Woolfson, 1982). The non-H 
’ Yams were refined anisotropically. A difference 

Fourier synthesis revealed all the H atoms. H atoms 

OlO8-2701/921112057-02$06.00 

‘\ 
were refined with B = 5 A’. The full-matrix least- 
squares refinement based on F converged with 
A/u < 0.01 at R = 0.047, II~R = 0.074 {IV = [u(F)" -f 
(0.021:)’ J- I] I}; S = 0.830; 142 variables were 
refined. The max. Ap was 0.28 (3) e A -j. Scattering 
factors were taken from Tables 2.2B and 2.3.1 of 
fmrnntiotud Tcrbles,jbr X-rely C~:,~.utrrllog,r~~.~~ ( 1974, 
Vol. IV). Computations were performed using the 
h/lo/EN structure determination package (Fair, 1990) 
on a DEC MicroVAX minicomputer. Table I* lists 
the atomic coordinates and Table 2 bond distances 
and angles; the structure is shown in Fig. I. 

Related literature. The N-N bond length of 
1.382 (7) K in the thiosernicnrbazonc, which is 
shorter than the statistical average of I.401 A found 
for planar KLN -N/l, ~OIH~OIIII~S 1,111 longer Ihill 
the stalistical iIVclX#! 01‘ I.240 K li)ulltl for 
R-N=N-R compounds (Allen, Kennard, Watson, 
Rrammer, Orpen & Taylor, l987), suggests double- 
bond character in the flat C=N--N---C 
[C-N-N-C = - 178.9 (5)“] fragment. The com- 
pound also possesses ;I carboxylate unit, hut the acid 
dots nol form ;I dimcr through hydrogen bonding. 
Ins(ead, lhc S atom hydrogen bonds to two adjacent 
[(i) .Y - l, i ~- ~3, I - i; (ii) 1 .Y, ,I’ -- l, j ~- Z] GIrtlOX I 
0 alollls IS..Ol’ :. 3.085 (5), S...Ol” - 3.280 (5) x ] 
ty give rise to a hydrogen-bonded network. 

* Lisls of structtirc lktors, anisotropic lhel-mal pamn- 
etcrs and oalculatcd hydrogen positkmil paranicters have becn 
deposited with ~hr British Library Document Supply Centre as 
Supplementary Publication No. SUP 55256 (14 pp.). Copies may 
be obtained through The Technicnl Editor, International llnion of 
Crystallography, 5 Abbey Square, Chester Cl11 ?HU, England. 
[CIF reference: AS05721 
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