


2056 IBOGAINE 

Table 1. Atomic coordinates (x  10 4) and equivalent 
isotropic temperature factors (/~2 x 10 3) 

Uec 1 = (UI I  U22U33) 113. 

x y z U,q 
C(IA) 4834 (7) 11926 (5) 8254 (4) 72 (3) 
C(2A) 5012 (9) 12562 (5) 8817 (4) 79 (4) 
C(3A) 4280 (8) 13291 (4) 8639 (4) 91 (4) 
C(4A) 2865 (8) 13083 (4) 8524 (4) 68 (3) 
C(5A) 2680 (7) 12222 (4) 8730 (3) 52 (2) 
N(6A) 3153 (6) 12134 (3) 9430 (2) 54 (2) 
C(7A) 2638 (6) 11472 (4) 9809 (3) 56 (3) 
C(SA) 3094 (7) 10637 (4) 9637 (3) 52 (2) 
C(9A) 2969 (6) 10393 (4) 8906 (3) 42 (2) 
C(10A) 2686 (5) 9594 (4) 8689 (3) 37 (2) 
C01A) 2434 (6) 8883 (4) 9041 (3) 39 (2) 
C(12A) 2163 (6) 8233 (3) 8672 (3) 44 (2) 
C(13A) 2189 (7) 8220 (4) 7965 (4) 51 (3) 
C(14A) 2477 (7) 8902 (4) 7616 (3) 54 (3) 
C.(15A) 2706 (6) 9589 (4) 7976 (3) 43 (2) 
N(16A) 2976 (5) 10349 (3) 7776 (3) 48 (2) 
C(17A) 3138 (6) 10832 (4) 8338 (3) 42 (2) 
c(IgA) 3390 (7) 11707 (4) 8227 (4) 54 (3) 
C(19.4) 4527 (7) 12227 (5) 9464 (4) 74 (3) 
C(20A) 1911 (11) 13641 (5) 8875 (5) 92 (4) 
C(21A) 563 (9) 13579 (5) 8656 (5) 118 (5) 
O(1A) 1803 (5) 7503 (3) 8945 (2) 57 (2) 
C(22A) 1846 (8) 7428 (4) 9663 (3) 73 (3) 
COB) 9085 (7) 9326 (4) 9496 (3) 60 (3) 
C(2B) 8366 (8) 10106 (5) 9582 (4) 73 (3) 
C(3B) 9043 (9) 10746 (5) 9192 (5) 93 (4) 
C(4B) 9250 (7) 10469 (4) 8463 (4) 79 (4) 
C(5B) 8420 (6) 9747 (4) 8351 (4) 49 (3) 
N(6B) 7118 (5) 9960 (3) 8558 (3) 50 (2) 
C(7B) 6085 (7) 9532 (4) 8240 (4) 60 (3) 
C(8B) 5805 (6) 8703 (4) 8510 (4) 55 (3) 
C(9B) 6906 (6) 8152 (4) 8594 (3) 44 (2) 
C(10B) 6741 (7) 7317 (4) 8660 (3) 48 (2) 
C(11B) 5652 (8) 6830 (4) 8642 (3) 55 (3) 
C(12B) 5818 (10) 6034 (5) 8753 (4) 70 (4) 
C(13B) " 6979 (11) 5706 (4) 8880 (4) 73 (4) 
C(14B) 8060 (9) 6174 (4) 8911 (3) 61 (3) 
C(15B) 7937 (8) 6983 (4) 8794 (3) 51 (3) 
N(16B) 8814 (5) 7597 (3) 8808 (3) 51 (2) 
C(17B) 8180 (7) 8309 (4) 8675 (3) 47 (2) 
C(18B) 8948 (6) 9057 (4) 8749 (3) 47 (2) 
C(19B) 7040 (7) 10031 (5) 9294 (4) 79 (3) 
C(20B) 9005 (8) 11137 (5) 7963 (5) 98 (4) 
C(21B) 9530 (9) 11041 (6) 7334 (6) 171 (7) 
O(1B) 4826 (7) 5481 (3) 8723 (3) 88 (3) 
C(22B) 3674 (10) 5759 (5) 8477 (5) 103 (5) 
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Fig. 1. The molecular structure of ibogaine (molecule 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 (Sodano-Garcia, Rodriguez- 
Romero, Walls, Toscano & Villena Iribe, 1991) has a 

Table 2. Bond lengths (A) and angles (o) 

Molecule A Molecule B 
C(1)---C(2) 1.559 (12) 1.528 (11) 
C(1)---C(18) 1.560 (10) 1.549 (9) 
C(2)--C(3) 1.492 (12) 1.506 (13) 
C(2)--C(19) 1.487 (12) 1.508 (1 I) 
C(3}--C(4) 1.542 (12) 1.529 (13) 
C(4)--C(5) 1.521 (9) 1.516 (10) 
C(4)---C(20) 1.539 (12) 1.521 (12) 
C(5)--N(6) 1.477 (9) 1.470 (8) 
C(5)---C(18) 1.516 (9) 1.511 (9) 
N(6)---C(7) 1.450 (8) 1.445 (9) 
N(6)--C(19) 1.450 (10) 1.460 (10) 
C(7)----C(8) 1.527 (9) 1.527 (10) 
C(8)---C(9) 1.507 (8) 1.492 (9) 
C(9)----C(10) 1.448 (9) 1.427 (9) 
C(9)--C(17) 1.356 (9) 1.371 (10) 
C(10)--C(11) 1.412 (8) 1.408 (10) 
C(10)--C(15) 1.408 (9) 1.401 (ll) 
C(I 1)--C(12) 1.348 (9) 1.373 (11) 
C(12}--C(13) 1.396 (10) 1.360 (15) 
C(12)--O(1) 1.398 (8) 1.398 (1 l) 
C(13)---C(14) 1.376 (10) 1.383 (14) 
C(14)--C(15) 1.382 (10) 1.391 (10) 
C(15)--N(16) 1.373 (9) 1.387 (9) 
N(16)--C(17) 1.388 (8) 1.399 (9) 
C(17)--C(18) 1.518 (9) 1.506 (9) 
C(20)--C(21) 1.482 (14) 1.369 (14) 
O(1)---C(22) 1.425 (8) 1.384 (12) 

C(2)--C(1)--C(18) 107.7 (6) 108.3 (6) 
C(1)---C(2)---C(3) 109.8 (7) 109.2 (7) 
C(1)--C(2)---C(19) 108.0 (7) 109.9 (7) 
C(3)--C(2)--C(19) 110.0 (7) 107.6 (7) 
C(2)---C(3)---C(4) 110.0 (6) 109.2 (7) 
C(3)--C(4)---C(5) 107.5 (6) 107.6 (7) 
C(3)---C(4)--C(20) 114.8 (7) ! 11.2 (7) 
C(5}--C(4)--C(20) 112.5 (6) 113.9 (7) 
C(4)--C(5)--N(6) 107.7 (5) 107.2 (6) 
C(4)--C(5)--C(18) 108.1 (6) 109.5 (6) 
N(6)--C(5)--C(18) 113.0 (5) 112.6 (5) 
C(5)---N(6)--C(7) 115.9 (5) 116.9 (5) 
C(5)---N(6)--C(19) 111.5 (6) 110.5 (5) 
C(7)---N(6)--C(19) 115.5 (6) 115.6 (6) 
N(6)---C(7)--C(8) 118.7 (5) 116.8 (6) 
C(7)--C(8)-----C(9) 116.0 (5) 117.5 (5) 
C(8)--C(9)--C(10) 123.8 (5) 122.2 (6) 
C(8)--C(9)--C(17) 129.2 (6) 130.2 (6) 
C(10)---C(9)--C(17) 106.9 (5) 107.4 (6) 
C(9)--C(10)---C(I 1) 133.3 (6) 132.4 (7) 
C(9)---C(10)---C(15) 107.4 (5) 107.9 (6) 
C(11)----C(10)--C(I 5) 119.3 (6) 119.6 (6) 
C00)--C 0 l)---C(12) 117.8 (6) I17.8 (8) 
C(I 1)---C(12)--C(13) 123.3 (6) 122.7 (9) 
C.(I l)--C(12)---O(1) 124.5 (6) 123.5 (8) 
C(13)---C(12)---O(I) I12.2 (5) 113.7 (7) 
C(12)---C(13)--C(14) 119.5 (6) 120.6 (7) 
C(13)---C(14)---C(15) 118.9 (6) 118.6 (8) 
C(10)--C(15)--C(14) 121.1 (6) 120.6 (7) 
C(10)---C(15)---N(16) 106.5 (5) 107.2 (6) 
C(14)---C(15)---N(16) 132.3 (6) 132.1 (7) 
C(15)--N(16)---C(17) 110.2 (5) 108.9 (6) 
C(9)---C(17)---N(16) 108.9 (5) 108.6 (6) 
C(9)--C(17)----C(18) 132.4 (6) 134.0 (6) 
N(16)---C(17)---C(18) 118.6 (6) 116.7 (6) 
C(1)--C(18)---C(5) 108.6 (6) 107.6 (5) 
C(1)--C(18)---C(17) 113.2 (6) 112.8 (5) 
C(5)--C(18)---C(17) 112.3 (5) 113.6 (5) 
C(2)--C(19)--N(6) 110.0 (7) 109.3 (6) 
C(4)---C(20)---C(21) 116.4 (8) 115.7 (8) 
C(12)---O(1)--C(22) I17.0 (5) 116.0 (6) 

distorted chair conformation. The dihedral angles 
between the indole ring and the mean plane through 
the C(5)---N(6)----C(19)--C(2) atoms for ibogaine 
hydrobromide, for the two independent molecules in 
ibogamine, for voacangine, and for isovoacangine, 
are: 74; 78.3 (5) and 83:8 (5); 92.7 (1); and 69.1 (1) °, 
respectively. 
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