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The Crystal and Molecular Structure of 5-Methoxy-(/V,/NV)-dimethyltryptamine Hydrochloride
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The hydrochloride of the strongly hallucinogenic indole amine 5-methoxy-(N,N)-dimethyltryptamine

crystallizes in the orthorhombic space group Pcab with a=17-40, b=22:86, c=698

A; Z=8. The

structure was determined from Patterson projections and refined by the method of least-squares to
R=0-062 for 2204 observed reflexions. The almost planar indole nucleus is rotated 23-4° to the nearly
planar side chain. The configuration of the molecule is compared with other indole derivatives. The
layered structure is mainly held together by van der Waals forces but there is one hydrogen bond
(3-02 A) between the N+H of the side chain and the chloride ion.

Introduction

The role of tryptamine derivatives has a special signi-
ficance for the understanding of the biochemical mech-
anisms underlying various psychoses (Wooley & Shaw,
1954). Although no detailed knowledge of the steric
configuration of these molecules was available attempts
were made to interpret the structure-function relation-
ship (Isenberg & Szent-Gyorgyi, 1959; Snyder & Mer-
ril, 1965; Snyder & Richelson, 1968 ; Chotia & Pauling,
1969). Some preliminary crystal data of four indolal-
kylamines have recently been presented (Bergin, Carl-
strom, Falkenberg & Ringertz, 1968). The present
work gives the molecular structure of one of these com-
pounds, the aim being to get a basis for further studies
on the interrelation between molecular configuration
and pharmacological activity.

Experimental

5-Methoxy-(N,N)-dimethyltryptamine or methylated
bufotenine was first isolated from plants by Pachter,
Zacharias & Ribeiro (1959), and was later proved to be
the main constituent of several South American hallu-
cinogenic drugs (Holmstedt, Vandenheuvel, Gardiner
& Horning, 1964; Holmstedt, 1965). The pharmacolo-
gical activity has been investigated by Gessner & Page
(1962) and Gessner (1970). The crystallization in ether
and ethanol at 0°C of the hydrochloride salt was per-
for med by Dr Jan Lundstrém (Institute of Pharmacog-
nosy, Stockholm) resulting in highly birefringent single
crystals in the form of colourless flat prisms.

The parameters of the orthorhombic unit cell were
determined at room temperature from Weissenberg
photographs of crystals mounted along the b and ¢
axes. The density was measured by flotation in a chlo-
roform-xylene mixture at 25°C and the melting point,
determined in a hot-stage microscope, was found to be
153°,

Crystal data:

5-Methoxy-(N,N )-dimethyltryptamine hydrochloride
C3H;3N,O . HCI
M.W. 254-76

a =1740+0-01 A
b =2286+0-02 A
¢ = 698+001 A
V =2776-39 A3
Dz =1-218 g.cm™3
Dp=1-221 g.ecm™3
Z =8

Systematic absences: Ak0 when k=2n+1, A0/ when
h=2n+1, 0k! when /=2n+1
Space group Pcab

For the preliminary structure determination inte-
grated Weissenberg photographs were recorded with
Ni-filtered Cu Ko radiation for the zero layer about the
¢ axis using the multiple-film and equi-inclination tech-
nique. The photographic density of 136 independent
reflexions, strong enough to be observed, and their cor-
responding backgrounds were measured in a micro-
densitometer. The intensities were corrected for film
factors, a)—x, separation, Lorentz and polarization fac-
tors but not for extinction or absorption. The three-
dimensional set of data was collected from an optically
perfect crystal measuring 0-15x 0-15 x 0-35 mm. It was
mounted about the ¢ axis (corresponding to the long
dimension of the crystal) in a Philips linear automatic
single-crystal diffractometer, PAILRED. Using strictly
monochromatic Mo Kx radiation the layers hk0O
through sk8 were recorded within sin 6/2=0-7025 cor-
responding to the Cu-sphere. This resulted in 2811 in-
dependent reflexions. Of these, 607 reflexions were not
significantly different from the background intensity,
and when included in the calculations these ‘unob-
served’ reflexions were given half the threshold inten-
sity. The corrected structure amplitudes were placed on
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5-METHOXY-(N,N)-DIMETHYLTRYPTAMINE HYDROCHLORIDE

Table 1. Observed and calculated structure factors

The five columns in each group represent 4, k, I, 10F,, 10F.. Unobserved reflexions are marked with letter L.

° 3 12 0 oL 21 29 3 4% a3 375 R -3 441 B2 s 100 -39 16 291 16 13 8 06 49 -3 17 32 28
2 1es o161 112 1 59 59 2 9 4 50 19 316 81 ¢ 48 oL -2 6 1 o-us 17 265 209 1 8 037 41 = 20 oL ~32
A v 112 2 294 2T 2 9 5 s} 52 3 T T 261 264 a4 5 1 6 7 T 136 -140 18 6 13 15 8 08 6 12 21 o
§ A 282 112 3 383 K 2 3 6 L -3 18 - 4 § ne 1y 2 0 36 318 16 8 11 %L 3 22 186 195
2 ey 932 112 &4 125 326 2 9 7 481 481 3 0 0 £31 418 g 297 -272 0 510 543 21 157 103 17 ® 1 2 €30 685 23 o7
4 62 %3 1125w w2 98 3 81 555 535 4 122113 1 BT gr 2 2 200 -189 18 8 13 ou 24 127 123
6 L - 192 6 113 10 210 0 M4 116 3 > 720 -6%0 4 FTR 2 362, 316 2 3 675 836 20 8 1 4 % %N 2y L
8 ML a4 112 7 2L -8 210 1 089 821 83 152 16 4 w3 3 358 2 & Ny yu 21 8 15 115 .2 2% 107 -108
o 215 211 1151 14 1% 210 2 138 162 8 4 a0 g4 61 43 i 25 2t ot 22 8 16 0o 7 2 262 -257
2 j0p 92 11 391 %1 21003 672 453 3 8 5 329 R 38 =36 H § s 50 23 8 17 o -t 1 3 e 2
4 505 ges 11 9L 40 210 & & & 3 8 & A8 A 589 ~531 50 7 4 -2 24 8 1o & -2 2 i 12 4
6 "® -y 11 3200 324 210 5 361 =351 5 2 41 161 0 a4 7 8 10 16 25 & 2 o 685 102 3 5 oL 44
8 L o 11 90 1% 210 6 221 <3 38 2L =23 g 652 629 ° 1312 2 26 8 2 1 24 202 z & oL -2
2 318 348 1) 5L %6 210 1128 125 9 1 16 10 4 329 M 11 2 46 44 T 21 3 22 10 9 7L 2%
4 192 -165 1Y w2 210 8 a1 9 2 238 =233 4 9 45 2 3 1% 129 1 8 & 2 3 213 202 é 246 ~228
6 M6 16 11 338 %8 211 1 a0 417 35 3 223 213 o 2 =36 3 ¢ 51 =98 131 8 2 4 2L 21 7 10 168
8 a6 39 14 a3 zar 2 23 3904 a2 a1 g W05 103 4 5 338 o351 132 e 25 -0 ° 25 135
4 o 290 1M -0 21t 3 8 T4 335 00 Mz g {ONT 5 €13 733 B 26 191 4 RIS
2 356 -39 1M O3 199 <198 211 4 160 151 96 g 4 53 3 7 188 130 1 8 27 2L wm H 59 64
4 74 ez 116 a4 19 a8 211 05 sz 259 3 9T 1L M4 g 71 OT 402 7 8 oL o 5 8 LERTINN 3 15
6 222 -207 114 200 ~194 211 6 28t 35 9 8 5T 4 a 2 534 =554 2 Q 464 486 13 3 15 10 a 7 a8 41
B 80 -1 1M & M2 05 211 7 298 -238 310 0 249 -2} ¢ 28 -116 o 41 %6 317 7 a 2 351 338 o 2%
2 1019 1t 270 21 21 310 a1y 408 -396 1 PEEIRTIT ] & 2 H 8 1
4 33 ony 1 8 217 212 10 % ¢ 16 2 43 16 57 ° 8 n 188 181
6 % Tz 11 294 292 232 3 73 169 510 3 109 Bt 4 % 5 3 44 %0 3 1 . 5 L 3
s o1 w95 10 10 ady 212 008 25 23 4 s 57 N 5 8 1 .2 s 38 T}
o 101 8 10 8 -1 23z 3 483 443 310 1 S 4 7 10 H 6 BL o2 3 8 7 5 3L
2 278 218 11 56 -1 212 153 - 152 310 I -50 a4 o 3171 383 3 47 w2 44 s 8 L35
H 5 1 9 -85 212 L2330 472 421 dte a2 1 8 om o I 8 o 27 1
6 1 an 1t 93 -9 212 7 65 310 22 482 16 122 ] 1 - 46 H H o
s 18 75 11 i 297 213 7 63 53 311 1 33 -3 g 8 3 251 259 1 501 -4b4 1 H 2 =55
2z e 1 124 120 213 1 30T -125 " oL 4 8 4 127 S5 2 81 -87 48 3 43 3 264
T tee -ter 11 21 290 24 “0 31103 267 253 48 5 na .z 3 108 112 1 & 4 s
6 8 -85 17163 11 65 z1 4 311 4 09 105 4 B 6 200 .206 1 194 -19%0 2 8 15 5 2%
6 L a8 11 W83 2 52«51 31105 32 337 48T % =19 s 0 108 H IS § 13
o T4z Ta1 1N 6 6 21 2% 213 31 w <2 48 8 113 a0 & 32 4 s 47 1 7 1
2 a2 199 11 a8 92 21 5 49 3117 14 4z 431 sH 520 7 2 U 22 5 H H o %
45 a5 11 9 21 133 1% 312 93 88 49 > 1 ] 5 o 158 115 3 2 1 1202 192
§ 8 17 63 173 213 @1 239 312 3 232 -8 4 9 3 5 N o s 1 1 e 107 7 8 2 2 % ;2
8 29L a5 1Y oL -2t 21 "w . 4% 209 1199 183 2 70 -85 8 3 3 s 13 13
2 987 175 1173 %1 81 2142 12 03 351 36 4 9 5 22 8 2 %3 358 346 57 ] 8 4 8 7 %0
i 83 7 107 39T 20 21403 5 - 12 49 613 8 5 131 139 [T T 1 s 5 & oL 10
6 167 166 M7 5 9 9 21 4 12 121 312 05 198 201 4 9 T 102 8 4 120 1% s 8 & 2 8 H & & 107 -1u4
8 37 -z V11 6 T8 75 214 5 168 -165 312 & 106 <107 4 9 8 -0 85 35 <M 6 oL -21 3 H 7 s oL -
© 1292 -1269 117 7 69 B4 214 b 4 9 410 0 8 6 163 170 T 50 <3} 4 8 o 125 1%
2 168 s 118 0 682 =63 2 1a s 61 118 10 4101 BT 3% M 8 3ou 21 s 8 1 9 11
o262 251 118 1 g 128 21 21 -206 V1, 708 206 410 2 8 3 8L 219 -2 3 8 H 165 164
6 175 am 118 2 333 %2 2 s 31 W19 a3 119 157 ns 1y 7 HER A % M W el
2 9 9z 118 3 2 21 Lo 31 4 202 410 4 2 5% =501 91 s . FRRY TRRES 8 2. 253 255
W43 -azr 118 4 108 6 2y w0 35 31 A -6 (105 3 20 %2 8119 1 s s 10 6 8 3 1M 122 u 5 u
6 55 w51 1185 151 24 25 a1 31 WL -2 410 6 4 o -9 5L 1 2 8 § 120 ot 8 4 120 126 X 197 195
o 5 .32 1183 02 21 L~ 128 125 410 7 5 223 225 129 1% 3 3 T8 85 129 135 10 1% 168
2 309 s 119 1 252 <253 215 1 45 140171 <158 410 2 6 3 52 10 96 4 8 165 8 & & 37 1010 1 0L -2
O e C7u 1902 221 w225 216 0 190 -ns 3 1AW 4 PRI 1 & 10 16 15 . 2 e 1 87 61 -6 1010 2 25
6 85 73 1193 45 <% 216 1 13 -1 3 2 2 = an o2 8 %L 11 o 2% .26 18 2 5 s 1254 =253 1010 3 221 2w
2 249 22 119 4 108 14 216 2 21 =276 " 263 43 W0 0 253 1227 -8 17 8 4 B Nt 151 133 10 10 4 29
4 06 -95 119 5 AL 215 3 205 -3 3 102 .93 4t 4 101 392 376 2 1 9 80 8 5 ML 3 =t 1010 5 102 -2
6 WL o-2¢ 1136 3 216 4 -5 . S 41t s 102 497 456 ® 5 39 o320 8 1 8 6 56 28 9 10 10
0 202 -130 120 0 91 123 21 156 =162 61 4 411 6 10 3- 185 173 8 ¢ 150 1N e 2 B 77 9 & <16 1018 3 .10
2 s 120 ) 105 21 -37 -5z an 1 10 4 128 121 8 5 89 5 3 5 8 0 730 .70 -0 10 11 85 %0
4 389 -405 120 2 0L -M 2 1 85 as 19y 112 412 0 10 5 0L <29 86 38 2 8 3 8 8 1 3 95 1011 a7 u
6 152 -156 120 3 5L .25 20 485 483 286 -200 a1z 10 5 33 e} 81 ¥ 8 9 a8 8 233 2% 10 2% N3 A -83
2 18t 1% 120 21 5L 2 24 206 -203 - 4z 2 7 W w e 8 3oL -2 06 e s 20 1009 165 150 1011 & 189 2%
3 242 2z 1205 W T 21 38 395 &5 g2 s 1M1 e 1107 126 8 7 & 8 1 101 10 1002 55 - 1011 5 98 10
6 % 23 1206 8 93 211 4 sor i S B 9 41z 4 IR Y 2 20 200 9 1 8 85 122 108 1003 1 47 1011 §
0 532 -s25 121t 280 33 217 5 135 - 6 ST -85 412 5 13 s 30«28 9 2 8 8 s 10 4 3oL .29 1011 53 64
2 05 -8 121 2 &5 - 217 6 2L -3 515 T 124 124 412 6 142 1 o« [ s 8 oL -8 005 91 37 1012 0 199 I8¢
4 4 Ci22 123 165 970 218 © 126 123 316 0 53 w3 42 7 1105 211 208 5 391 2397 5 4 M t o2 -2 08 55 58 1012 “u
6 49 121 % —aa 218 1 163 166 16 1 71 <81 4131 M6 &1 6 121 % 95 ® 12 =139 07 38 10 12 w15
2 625 634 120 5 WL 25 218 2 61 .0 316 2 3B 1 413 2 noTon % 7 30 -291 96 ° L 30 1113 w29 1032 2
4 202 <295 122 1 170 75 218 3 356 8 1 4955 413 3 12 0 460 =450 10 0 480 -427 9 7 8 183 =17 1 13 -n 1012 61
6 9L - 122 2 & S 218 4 62 54 3 =3 4134 12 1 e M 101 38 289 10 0 8 213 21 " 1012 0599
“0 389 393 122 3 165 168 218 5 68 59 31 133 -3 4135 122 1 e 10 2 53 62 0 1 8 148 14 1" 56 o 10 12 20 -85
2 286 Y2 122 4 T 61 218 6 o8 30 31 B 6 i3 12 3 216 228 1003 46l e 03 9 o1 8 1 B < 10131 21 17
UL e 122 5 %L 219 1 19 14 31 S1o24 131 12 4 f04 110 04 s =13 101 8 129 10 1 33 -3 1013 2 My ez
6. W3 -105 125 1120 BT 219 2 58 54 31 25L -3 4110 205 -2 0 5 23 229 0 8 10 1 225 -2 " 32 25 W3 3 B 69
2 2L 1 V23 2 VT a3y 219 3 7T 299 1 3 b4 a1e 1 12 6 168 164 10 6 8L 40 70 3 10 383 M 12 0 237- 2% 1013 4 4 42
4 100 10 1253 XL 18 219 2 183 194 31 N7 a2 121 3 3 107 52 a5 7 8 10 3 M 361 201 W 3 10135 ¥ N
2 126 a3 1254 125 126 219 5 6 1 20 416 ) 1301 253 249 1188 oxe7 no 10 4 01 213 12 2 M B0 1015 & 109 96
Lo a3 1235 54 68 219 & s 3 31 26 -1 4 132 %z 291 "oz 6 sz n oz s 10 98 .92 1203 23 1014 0 29 295
2 oL s 1201 35 85 220 0 68 -37 31 53 414 s 1303 83 1 1103 192 e "o 8 10 oL ~14 12 4 122 @26 01 & &
4 50 -3 1242 WL 9 220 1 0L =16 1 315 =305 PRI 134 3% =337 ESIE T § 1" o2 8 10 0 12 5 1210 V. 5. 48
O 7L 93 124 3 102 -100 330 2 0 -8 34 97 w06 415 7 1305 133 b 18 1%e 1% w s B o1 %2 36 12 8 15 152 101 L a7
2 a2 3 lul 2 220 5 53 & 318 2 31 -9 495 1 BE DA NE M -n 16 8 11 2 354 351 27 01 53 -u
@ 4 125 1 181 108 220 3 13 152 318 3 3L 415 2 137 10z <98 o7 23 so1 T & 1103 54 Su 31 1510 1. T
2 2L 59 Wy 29T =99 220 5 140 -5 318 4 & 6 15 3 140 a1 40 20 <8 ‘712 0 8 1 7 310 1302 161 165 101 21
4w 6 T2 03 S8 53 220 6 L 185 59 -4k 5 3 141 %26 18 1201 195 w18 2 1 e 14 .82 1303 58 10 1 58 -1
9 L - 125 & 87 .73 2211 0L 54 318 6 4t 155 o2 216 M 2.2 oL -0 22 8 1 85 134 W3 1% 10 3 -2
2 70 %3 12 0 0L 20 221 2 L 901 1 13 138 U39y 12 123 213 205 203 B 11 7 %0 -9 135 10 1 % .1
2 3L 22 126 1 2L 16 221 3 2 16 319 2 WL -2 87 U4 a6 -2 @ oa & .83 W2 220 8 36 o 1015 & WL o1
O € -a1 126 2 2L -3 221 4 L <13 31 st 41 % 0 105 183 1 1205 217 w208 125 812 1 52 - 140 428 40 1015 5 53 X
1853 w338 126 3 82 6 221 5 92 88 373 2 -1 % 1 & 8 -h 1206 59 156 26 8 12 2 323 -3 [T -3 1015 & 3T %
2 6% 64 1211 a1 21 2221 8 -3 3% 63 61 416 2 T 1207 L e @1 8 12 5 L w2 319 -3 181§ o 21
3 W 4y 122 €5 39 222 2 3 .25 31 % -6 418 3 b »s =25 131 f3 4 31 e 12 4 50 2 T3 LM 1018 1 %L
4 229 =215 128 0 0L 50 222 3 5r 30 32 M 105 416 4 1 13 922 132 4 -8 1 8 12 5 18 1 u o4 18 10 1 182
s w6 120 120 1 WL L9 222 4 54 5 320 1 162 165 416 5 2 M8 e 1303 0L -3t 1 8126 8 3 W5 L -2 101 201 w21
& 129 -161 2 0 O 284 -2710 222 5 3L g 20 - 416 & 1 25 220 13 4 SoL =i 1 8 12 1 -25 “ s 9 10 3 -
7 31 -39 2 0 1 94 118 223 1 & 9 20 54 <% 416 7 DL 1 “ o -2 135 2 27 1 8 13 1 131 126 1 1M N7 100 39 -6
8 i 44 2 0.2 587 67T 223 2 52 50 320 3 71 WL 1 101101 1308 55 7 1 8 13 2 %4 316 1 251 101 55 <20
1284 215 2 0 3 261 =294 223 3 1L -2 320 @ -2 1702 1w - 1 61 1 137 81 a1 1 It w2 It 52 01 56 3
2 167 1 204 1 24 223 4 38 -n 20 $  ® 173 55 T b 239 254 10 54 8t 1 8 3 18 <131 1 1 109 o 98
3 29 205 12 8 223 5 0L 16 321 1 61 63 17 4 6 -2k 1% 1125 <9 @1 1% a0 1 8 1 6 14 1 0L 10 1 ST a
4 206 200 3% 2201 51 -54 321 2 53 38 175 L 2 b 132 -183 42 R ¥ u oz B 1 a3 -5 1 60 -8 107 3L -9
s 207 15 4108 2242 3L -9 321 3 & -1 176 W\ o2 1 2% 281 3303 99 499 w3 e % 4 1 48 32 1017 5 0 58
H 208 0L 25 z20 3 N 0 3N 4 13 1% 180 357 36 i 159 134 82 50 "oz s 0 202 29 1 3 1% 10 s
1 211 205 <266 2244 WL -9 325 181 L a 3 Sou -8 s nou oy 8 1 155 =16; B L 27 101 3% 3
1 212 1% M3 225 1 56 69 322 1 2] -1} 18 2 186 1 1 w01 M e 96 100 4§ 8 g 5 1 w1 1 103 2
° 2 15 405 292 225 2 o -8 322 2 WL 1 183 192 205 1 7 =12 7 3@ 20 w7 e 1 8 -4 1 %0 25 0% 90 1
1 214 78 <80 225 3 2 .37 32203 10 -129 816 172 192 -190 1B 1 92 b9 501 18 8 1 93 91 200 12 10 % a7 -1
21 5 %0 40 225 a4 2L -9 32 104 -100 10 5 55 73 » 0w % o2 33 % 1 154 128 8 e 545 1 W01 97 3 133 a1
216 W 0 226 0 ML -0 32 55 =55 18 6 13 1 T4y -1 1503 10 47 A B 87 o1 3 -3 ' 109 107 1 2L X
217 216 -M3 226 1 . 9 32 %0 150 191 203 - EERRIS ERIL 134 L -0 1 sLo-3 8 1 7 17 b 291 288 1 9 10
218 L 82 22 2 42 -2 32 92 19 2 a7 1é s -n 155 105 =95 1 161 -1 8 15 2 265 26 1 oL 22 1 32
220501 893 226 3 41 20 32 BLo~4 412 3 N5 N2 182 b5 o5 1506 oL -2 it i 815 3 0L kS LSRR w398
27163 6 2271 B2 100 32 N 1B 4w 231 1. 2 157 9L 3 1 43 % 8154 B e 3 103 1 152
222 4% 49 221 2 W -2 37 26L <35 195 18 19 1802 316 323 % o 16 181 1 59 o 8 15 5 65 7 1 46 1 12 -112
1 223 40 7228 0 ML 15 32 ST 96 15 85 18 n 161 110 .08 1 §1 S8 8 15 & L B! 270 <217 10 20 280 1
2z & 1683 ST 228 1 8 2 2L =21 0 0 419 g8 18 6 83 % 2 WL 98 2 10 124 g 160 98 -1 1 8 1020 3 133 -13t
2 2 5 326 314 111692 1721 24 143 146 20 1 1 33 18 4 9 163 50T 320 1 10t =111 8 16 1 142 - 1 10 20 3 82
228 a4 12 133 181 3 0L =20 20 2 176 181 106 108 -0 16 4 T oy 3 93 5T 81 78 -9 . 10 21 b
227 14 -t 13 176 169 325 §2 107 0 3 8y o1 1 0L =15 € s 87 1 3L .29 8 3 € o % 2 40 21 ano51
2 ® =6t 1 205 218 85 -8 20 3 41 - 1 2 213 16 6 2L 1 2 74 -8 8 1 3 3 ] 10 21 6 b8
2 111y 103 1 25 28L =33 20 % 1 8 72 17 1 423 w3 .17 2 XL =27 8 1 4o -0 1”1 1021 65 u
23 2 e o 1 L 9 375 46 61 20 & 103 101 1 0 & 17 2 251 264 T3 I 93 8 120 2 92 022 0 W5
3 2 3 206 -188 1 126 1% 26 261 <16 211 0L - 1 & 14 AT 3 126 -n2 17 4 11 & 8 1 210 218 19 3 1022 1 0L 23
1 2 4 35 1 6L 39 326 0 -10 21 2 oL -7 b L =21 174 2L -t 15 0L 8 17 2 59 66 19 4 u 2 . o
20505 2% 2 2 63 32 oL 23 213 zoU 38 2 82 192 173 8 7 é o 8 17 5 WL 40 95 A 3 & ®
236 291 -5 2 1wy -152 326 -92 21 1 108 108 Lo 17 6 L 1 B0 T A AT Lot % 0 9 3 3o 22
237 14 u 2 s06 321 %10 21 5 2 32 2 k] 180 124 -13 181 s 21T 5 26L -0 20 1 1 2 Mo -2
238 3 -2 23 n2 -3 32 200 22 2 1 33 3% 0 3 25 181 215 208 18 2 2%0 811 & 4 25 20 2 1 301
2 10 80 2 195 328 0 35 o35 2 2 137 18 2 2 18 2 98 w3t 8 18 0 39 -335 0 3 1 %L 0
2 4 1 823 798 2 28 1 43 22 3 ez 2 ¥ 18 3 105 102 18 1 01 8 18 1 103 4 20 bl 5! 3
2 4 2 3% e 2 € 145 -0 4 0 03402 =354 24 & 2 TH 8 4 10 B 5 a5 - 8 18 2 239 251 20 10 2. oL g7
2 403 95 -4 2 3% 35 40 20 225 37 2 162 159 1805 1 oan 86 92 1 8 18 3 128 10 21 10 2. 5 -»
2 4 4 1% R 150 <25 4 O 2 1154 -1165 23 1 9L -3 2 oL =3 18 6 w02 8 19 1 0L - 8 18 4 117 I 2 1 Y
245 21 145 a9 40 61 23 2 o 1 2 8 50 1901 .-z 19 2 138 -t 8 185 6 19 21 o1 o2 8
2 46 13 2 574 569 4 0 4 113 193 233 6L .18 25 7 19 2 8 1903 51 . 819 1 8 21 1 195 20
24 L -1z 3 256 2 40 34 W2 20 B 7 193 93 -8 1Bz 54 - 819 2 30 -105 2 1 & -1
2 3 43 481 st 9 253 260 0 WL a3 2 1 L =2 12 4 201 226 195 1 819 3 113 .12 22 2 %L -7 % 29
2 BT =345 130 -188 o 91 101 4 1 oL 7 2 ~30 19 5 126 11 00 9 8 19 4 83 -105 22 3 1L 6 1 L =32
2 209 276 38 0 8 1M1 1 4 2 3L 3 2 -85 19 é W 2 1 B -9 8 19 5 3 2 2 10 -4 1 L 14
2 416 s 1 2 1011 1018 243 u .2 22 WL 19 20 0 154 1) 202 154 163 8 20 O 538 332 251 X A9 N 2% 25
2 -34 1 =i 24 4 5L 22 L 17 20 1 WL 0 3 62 8 20 1 97 2] 5 18 M o
H 35 -5 14 592 =517 51 6 2 103 o7 02 & 1 01 w0 50 8202 12 8 2 a7 st 11z 2 199 9
2 5 .02 35 1 B2 ou 2 145 =165 20 3 s 120 5 20 8720 3 61 6 2 4L w0 11z 3 07 120
2 5 151 335 30 41 158 <158 4 3 L 233 20 4 168 <199 2101 121 127 8 20 4 1L 2% 24 2149 S 11 2 4 45 -4
z 5L st 4 M- 4 2 6 1 23 4 107 134 2 5 4o1n o2 W 8 20 5 ML -16 2¢ 8 3 1M z5 e .1y
H wL S 15 M2 o339 4018 13 UT g2 9L 2 1 w0 3 21 e 1 2003 Jou 12 8 21 1 oA a2 2 oL 3 1t 2 & 6 68
7 2 18 ~131 6 3 T3 4 2.C 352 401 a2 3 242 16 87 212 26 7 21 4 12 e 8 o212 (7 2?2 ¥ B N 27 =43
) 2 6 > 68 01 7oL 4 42 1ses gz 8 .52 2403 L . 213 WL -3 205 4 % 823 N U % 0 wL % 31251 250
2 6 4 257 -0 [ 42T 33 38 42 Yt} 24 4 46 24 2 36 2 1 20 9 8 20 4 46 85 10 0 0 N4 -7 1 2 M 1
265 71 1 125 a5 4 2 3 i 2 S Ta 25 3 69 205 60 4 22 2 26L =21 8 22 0 0L 44 10 O 1 219 -287 11 3 3 163 167
2 6 2L -7 M 2 4 L ey 549 556" 25 2 p3 2201 0L - 22 3 98 109 8 22 1 8 &1 10 0 635 <620 11 1 19
261 X 55 2 99 s1 o 2 3 WL -3 22 2 L - 20 4 54 8 22 2 56 69 100 2 =32 11 5 <59
2 68 5L -2 329 329 2 a6 261 3% 3 223 48 -4 2) 1 106 .19 8 22 3 a0 . 100 4 35 39 103§ 4
2 968 951 293 9 2 4347 32 2% 2 Lo-33 22 4 28 -2 28 2 58 -6 8 22 4 8 .15 0O 245 -26% 11 7 148 <149
2 o 13 212 212 2 a5 4 2 3 L o 225 15 -7 253 0. 0+ 8231 51 58 0 06 264 291 11 4 0 291 282
° 2 102 105 318 322 H L2 271 a 231 1 - 23 4 52 -t 823 2 32 2 100 1 1% 3
1 2 & -52 8 97 3 3T 21 2 T 23 2 55 64 2 1 69 69 8 235 3 oL -1 101 2, 24 2 93 -92
2 2 8 .0 o 1358 1215 H 2 -5 01372 13 23 3 48 By 7z 2 o3 S5 8 23 4 W 10012 97 385 11 4 3 Ak a3
3 2 18 -4 1401 -d18 H 939 97 11084 1108 25 4 3oL 24 5 138 1% 8 2.0 37 <11 101 3 185 <193 19 4190 1%
H 211 &0 R 2 6 381 3 b4 62 2 638 681 23 0 55 3% 18 101 8 243 S0 51 10 % 4 455 -8 11 4 5 110 103
5 2 8 6T T 3 637 616 3 235 22! 0 3 326 a1 28 1 oL W57 2/ s L4 4T 6 4 2 4L 36 W 3y 26 W2 4y 6 3 -2
H 2 a0 8 . M o0 31 T ] 0415 -9 262 52 & 125 3 57 38 8 24 3 1016 & =% 14T 1
7 281 93 93 S 228 w218 38 B H 5 52 o 5 300 412 2 3 7261 71 32 8 251 2L 3 1037 208 217 115 1 2L -5
[] 2 8 2 217 209 6 198 <195 1 L -2 2 5 161 17 0 6 124 -3} 204 71 8 726 2 41 59 8 25 2 63 30 10 2 O 655 SIT 41 § 2 18 -6l
1 2.8 3 412 403 1 LS 4 1y =13 2 11913 o1 L 3 IR T0 0 6% 637 8 26 0 VL 54 102 1 8 3 1 5 8 65
2 2 8 a4 195 -19 8 b5 =63 4 - 2 200 -1 o8 1 =i 5 2 U 7 0 1 511 S0¢ 8 26 1 3% 3 10 2 2 159 154 11 5 & 2N =26
3 2.8 5 39 370 1 188 44 a1 423 2 64 6! 11 690 o5 3 1L 10 80 213 MO 9 11 1 10 2 3 R} NT 1 5 290 286
3 2 8 6 10 2 sS4 81 4 4 97 31 957 56 1.2 510 530 31 % =% 8.0 3391 T 9 1 2 4] -249 10 2 &4 WL " & oL T
5 287 23 L3 e 103 4 4 125 -118 32 o 13 e & 2% 2 v 8.0 4 152 151 9 13 WL & 025 W U 1N 7 158 10
6 268 12 23 FSR I 7R & 303 2 w2 18 52, e 271 59 77 805 135 <138 9 1 4 40 4B 10 2 6 13 10 1160 2
7 29 1 217 -2 3 4 s -xt0 1S M6 244 71 si2 o 9 15 269 =212 102 1 L <5 11 6 1 266 210
2 29 2 21 23 T 12 s e 9 1 & 14 09 10031 32 <332 11 6 2 183 183




. FALKENBERG AND D.

CARLSTROM 413

Table 1 (cont.)
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an absolute scale by Wilson statistics. The calculations
above were performed with a program system by Bergin
& Ringertz (1969) and were carried out on an IBM
360/75 computer.

Determination of the structure

In the (001) Patterson projection, based on the prelim-
inary photographic reflexion set, the CI-Cl rotation
peak was easily located. The calculated electron density
map, based upon the chlorine signs only, showed be-
sides the chlorine maxima, additional peaks. The loca-
tion of the molecule by iterated Fourier analysis in this
projection was determined. The agreement index R
[D(Fol —|Fe))/2|Fol] was at this stage 0-26. A least-
squares refinement reduced the R value to 0-14. The
overall temperature factor was set to B=3-0. Using #0/
data a second Patterson projection enabled a prelimi-
nary estimation of the z coordinates for all non-hydro-
gen atoms.

Refinement procedure

Since the unit cell contained 36 atoms in the asymme-
tric unit and the number of parameters to be varied was
quite large, the block-diagonal least-squares program
in the X-ray-63 Program System by Stewart & High
(1965) was used. The atomic scattering factors were
those listed in International Tables for X-ray Crystallo-
graphy (1962).
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For the initial steps of the refinement procedure only
the 846 strongest reflexions of the entire set were used.
The structure amplitudes were given unit weight. The
first two cycles of the three-dimensional refinement for
the non-hydrogen atoms with isotropic temperature
factors resulted in an R value of 0-098. From a differ-
ence Fourier synthesis it was now possible to locate all
19 hydrogen atoms.

The weighting scheme employed was of the type:
Whei=1/(A+ BF,+ CF2), if [Fo| 224; Whri=1, if |F,)
< 2-4. The weights were normalized to make the maxi-
mum weight equal to 1. 4, Band C were varied slightly
during the refinement in order to give a satisfactory
constancy to > Wd4? for the amplitudes in various
groups. The values assumed by 4 were around 2{Fmin|,
those of B around 1| and those of C around 2/|Fmax|.
The final refinement for the observed 2204 weighted
structure factors resulted in an R value of 0-:062. The
mean standard deviation of the atomic coordinates was
0-0034 A for the carbon atoms and 0-0419 A for the
hydrogen atoms. The average shift to error was 0-11
for the non-hydrogen atoms and 0-13 for all 211 par-
ameters which were varied in the last refinement cycle.
Isotropic temperature factors of the hydrogen atoms,
set equal to those of the ‘heavier’ atoms to which they
were covalently bound, were not refined. The values of
B ranged from 2-93 to 5-87. Observed and calculated
structure factors from this last cycle are listed in Table
1. The atomic coordinates and thermal parameters for
the final structure are given in Tables 2 and 3.
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Table 2. Final fractional atomic coordinates and their
standard deviations (in parentheses)

Cli 0-3651 (1) 0-3029 (1) 0-9266 (1)
N(1) 0-2991 (2) 0-5229 (1) 0-2249 (5)
N(14) 0-3798 (1) 0-2931 (1) 0-4971 (3)
.0(10) 0-4306 (2) 0-6221 (1) 0-8608 (4)
C(2) 0-3171 (2) 0-4649 (2) 0-2519 (5)
C(3) 0-3597 (2) 0-4584 (1) 0-4147 (5)
C4) 0-4039 (2) 0-5367 (1) 0-6634 (5)
C(5) 0-3985 (2) 0-5959 (1) 0-7048 (5)
C(6) 0-3578 (2) 0-6343 (1) 0-5815 (6)
C(7) 0-3231 (2) 0-6144 (1) 0-4196 (6)
C(8) 0-3283 (2) 0-5550 (1) 0-3749 (5)
C©%) 0-3680 (2) 0-5159 (1) 0-4956 (4)
C(11) 0-4750 (3) 0-5874 (2) 0-9877 (6)
C(12) 0-3913 (2) 0-4026 (1) 0-4988 (5)
C(13) 03511 (2) 0-3499 (1) 0-4156 (4)
C(15) 0-3314 (2) 0-2436 (1) 0-4289 (5)
C(16) 0-4623 (2) 0-2820 (2) 0-4572 (6)
H(1) 0-268 (2) 0-535 (2) 0135 (7)
H(2) 0-302 (2) 0435 (2) 0-151 (6)
H(3) 0-432 (2) 0-507 (2) 0:747 (6)
H®®) 0-358 (2) 0-673 (2) 0619 (6)
H(5) 0-295 (2) 0-641 (2) 0-338 (6)
H(6) 0-438 (3) 0-560 (2) 1-047 (7)
H(7) 0-517 (2) 0-569 (2) 0917 (7)
H(8) 0-487 (2) 0611 (2) 1-094 (7)
H(9) 0-449 (2) 0-:399 (2) 0-475 (6)
H(10) 0-385 (2) 0-405 (2) 0-634 (6)
H(11) 0-354 (2) 0-348 (2) 0-279 (5)
H(12) 0-295 (2) 0-:350 (2) 0-443 (5)
H(13) 0377 (2) 0297 (2) 0-620 (6)
H(14) 0-351 (2) 0-206 (2) 0-485 (7)
H(15) 0-341 (2) 0-242 (2) 0-297 (6)
H(16) 0-279 (2) 0-247 (2) 0-474 (6)
H(17) 0:474 (3) 0-241 (2) 0-491 (7)
H(18) 0-475 (3) 0-289 (2) 0-329 (7)
H(19) 0-494 (3) 0-309 (2) 0-514 (7)

Description and discussion of the structure

Configuration of the molecule

The atomic numbering of the indole nucleus is ac-
cording to international rules. The rest of the molecule
has been numbered in the most convenient way (Fig. 1).
The configuration of the molecule is illustrated in Fig.

Bu B2z B33
Cl 409 (3) 235(2) 1386 (15)
N(1) 455 (12) 215 (6) 2582 (75)
N(14) 331 (9) 147 (4) 1254 (46)
0O(10) 608 (13) 173 (5) 3282 (74)
C(2) 431 (13) 218 (8) 2216 (79)
C@33) 322 (11) 173 (6) 1760 (65)
C4 288 (10) 135 (6) 2159 (70)
C(5) 350 (11) 151 (6) 2562 (85)
C(6) 384 (13) 134 (6) 3265 (101)
C( 362 (12) 148 (6) 3177 (97)
C(8) 277 (10) 176 (6) 2208 (72)
C(9) 248 (9) 137 (5) 1889 (64)
C(11) 517 (17) 249 (9) 2913 (104)
C(12) 420 (13) 127 (5) 1991 (69)
C(@13) 347 (11) 135 (5) 1699 (62)
C(15) 529 (16) 143 (6) 2512 (85)
C(16) 406 (14) 255 (9) 3035 (106)

5S-METHOXY-(N,N)-DIMETHYLTRYPTAMINE HYDROCHLORIDE

2, including the thermal ellipsoids of the non-hydrogen
atoms scaled to 50 per cent probability. The calcula-
tions were performed with the plot program ORTEP
(Johnson, 1965) on an IBM 360/75 computer. The
5-MeO-DMT molecule consists of two parts: the al-
most planar indole nucleus with a methoxyl group at-
tached to the C(S5) atom and the side-chain with the
amino group. The best plane through the indole nu-
cleus was calculated with the C(12) and O(10) atoms’
included and is expressed by the equation 0-84357X +
0-14995Y—0-51567Z =5-3563 in orthogonal Angstrém
space. The maximum deviation of the atoms from this
plane was found to be 0-029 A and the mean deviation
+0-:016 A. This was considered somewhat too high for
a perfectly planar structure and a better fit was obtained
in determining the best planes of the six- and five~mem-
bered rings separately. The mean atomic deviations
were reduced to +0-004 and +0-008 A respectively.
Both values are within the limits of experimental error.
The normals to the two planes make an angle of 2-1°
and the indole nucleus is thus slightly bent along the
C(8)-C(9) bond. This angle between the five- and six-
membered rings is statistically highly significant.

The methoxyl group was expected to be very nearly
in the plane of the six-membered ring (Kartha, Ahmed
& Barnes, 1962), but the C(11) atom is 0-08 A out of
the plane, which is significant as the standard deviation
of the atoms defining the plane of the six-membered
ring is 0-004 A. The torsion angle () as defined by
Klyne & Prelog (1960) is 2-5° for the atoms
C(6)-C(5)-0(10)-C(11).

The atoms C(12) through C(15) of the side-chain and
the C(3) atom in the five-membered ring are almost in
the same plane, the mean deviation being +0-038 A.
The plane formed by these atoms is rotated 22-5° with
respect to the plane of the five-membered ring. The
torsion angle C(2)-C(3)~C(12)-C(13) or the position of
the a-carbon atom, C(13), should be 0, +90 or —90°
according to Chotia & Pauling (1969). However, the
angle actually found (17-2°) differs from the predicted

Table 3. Anisotropic parameters and standard deviations (in parentheses)
Al values are x 105. Bi; are the coefficients in the expression: exp [— (81142 + Baok? + B3312 + 2812hk + 2813k + 223k1)]

B2 B3 Bas
—-1(2) 39 (6) —59 (4)
—18(7) —444 (26) 228 (18)

15 (5) 11317 —40 (12)

9 (6) —309 (26) —199 (16)
—26(8) —313 (29) 28 (29)
—28(7) —130 (22) 32 (16)
—0(6) —26(22) 25 (16)
—10(7) 34 (26) —34 (18)
11 (7) 107 (30) 117 20)
7(D —28 (29) 277 (20)

— 18 (6) —21(23) 176 (18)
—19 (6) 24 (20) 76 (15)
— 58 (10) —235 (35) —176 (25)
=-13(7) —242 (25) —4 (16)
14 (6) —-109 (21) —-30 (15
-30(8) —200 (31) 2 (19)
89 (9) 186 (32) 89 (24)
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values as is also the case in the serotonin molecule
(Karle, Dragonette & Brenner, 1965). The position of
the nitrogen atom relative to the a-carbon atom gives
an antiplanar torsion angle C(3)-C(12)-C(13)-N(14),
7=179-2°. This is in accordance with the situation
found in serotonin. The methoxyl group is substituted
in the 5-position of the DMT molecule and there is no
hydrogen bond Nt(14)---0(10). Therefore the third
important torsion angle C(12-C(13)-N(14)-C(15) dis-
cussed by Chotia & Pauling (1969) is not relevant in
the present structure.

415

The equations of all planes and atomic deviations
are given in Table 4.

Bond lengths and bond angles

The bond lengths and bond angles with estimated
standard deviations are listed in Tables 5 and 6 and
illustrated in Fig. 1. No corrections have been made
for thermal motion. The average C-C bond length in
the undistorted benzene ring is 1:397 A. The C(6)-C(7)
bond (1-360 A) is significantly shorter than the average
value when tested with the criteria of significance pre-

IYig. 2. Thermal ellipsoids representation of the 5-MeO-DMT molecule. The ellipsoids enclose 50 per cent probability. The
hydrogen atoms are indicated by small spheres. The chlorine atom is not included in the drawing.

AC2IB-11*
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5-METHOXY-(N,N)-DIMETHYLTRYPTAMINE HYDROCHLORIDE

Table 4. Equations of the best planes with the formula m;x+myy +mz=d in orthogonal Angstrom space

Plane m

A  N(1), 0(10), C(2), C(3), C4), 0-84357

C(5), C(6), C(7), C(8), C(9

C(12)

C(4), C(5), C(6), C(M, C(8),

C(9), C(10) 0-83884
C N1, C(2), C3), CO9), C@),

C(12) 0-84219

C(15), N(14), C(13), C(12),

C(3) 0-62671

Deviations (A) from the best planes

A B
N(1) 0016 C4) 0-002
0(10) 0-002 c(s) 0-002
C(2) 0015 C(6) 0-003
c@3) —0-003 () 0-002
C(4) — 0025 c(®) —0-006
C(5) 0-001 C(9) 0-002
C(6) 0-024 0(10) —0-005
c(7) 0-019
C(8) —0-016
C(9) —0-029
c(12) 0-028

Angles between planes

A-D 23-37°

sented by Cruickshank (1966). The mean C-N distance
in the five-membered ring is 1-376 A and the C-C dis-
tance is 1-404 A. One of the three C-N bonds around
the quaternary nitrogen atom, N(14)-C(13), is signifi-
cantly longer than the others. The mean C-N bond
length, 1-492 A, is, however, in good agreement with
the average value for a C-N+ single bond (Hahn, 1957).
The angles between the N(14) atom and its attached
carbon atoms, C(13), C(15) and C(16), are 110-3, 113:5
and 110-9° respectively, i.e. fairly close to the normal
tetrahedral angle, 109-47°. The C-H bond lengths
range from 0-92 to 1-03 A and the two N-H distances
are 0-86 and 0-87 A.

Table 5. Interatomic distances and standard deviations
(in parentheses)

N()—C(2) 1376 (5)A C@—HE2) 101 (4)A
C(2)—C(3) 1365 (5) C(4)—H3) 101 (4)
C(3)—C(9) 1437 (4) C(6)—H(4)  0-92 (4)
C(9)—C(4) 1-411 (4) C(H—H(S) 096 (4)
C@—C(5) 1-385(4)
C(5)—C(6) 1419 (5) C(12)-H(9) 1:03 (4)
C6)—C(7)  1-360 (5) C(12)-H(10) 095 (4)
C(7)—C(8) 1396 (4) C(13)-H(11) 0-96 (4)
C(8)—N(1) 1:375 (4) C(13)-H(12) 1-00 (4)
C(8)—C(9) 1-409 (4) C(11)-H(6)  1-00 (4)

C(11)-H(7) 0-97 (4)
C(5)—0(10) 1-363 (4) C(11)-H(8) 0-95 (4)
0O(10)-C(11) 1-419 (5) C(15)-H(14) 100 (4)

C(15)-H(15) 094 (4)
CB3)—C(12) 1-509 (4) C(15)-H(16) 097 (4)
C(12)-C(13) 1508 (4) C(16)-H(17) 0:99 (5)
C(13)-N(14) 1-503 (4) C(16)-H(18) 094 (5)
N(14)-C(15) 1489 (4) C(16)-H(19) 092 (5)
N(14)-C(16) 1484 (5)

Cl---H (13) 216 (4)
N()—H(1) 087 (4) Cl---N (14). 3:017 (2)
N(14)-H(13) 086 (4)

ni, s d
0-14995 —0-51567 53563
0-16935 —0-51737 5-5802
0-13338 —0-52242 5-1495

—7-2065 —0-77591 0-93642
C D
N(1) —0-007 C(15) 0-047
CQ2) 0-004 N(14) —0-030
C(@3) —0-008 C(13) —0-065
() —0-009 C(12) 0-034
C(8) 0-013 C(@3) 0-014
C(12) 0-006
B-C 2-:09°

A comparison of the 5-MeO-DMT molecule with
other indole amines and related amino acids is pre-
sented in Table 7. There are vast differences in accuracy
between these structure determinations but valuable
information can still be found in comparing the bond
lengths and bond angles of the indole nuclei. Of greatest
interest is naturally the serotonin (5-hydroxytrypta-
mine) molecule as this substance is supposed to be a
transmitter of the synaptic junctions in the brain and
therefore has an activity opposite to that of the hallu-
cinatory effects of 5-MeO-DMT. In both molecules the
indole nucleus is almost planar and the amino-chain
slightly out of the plane of the ring system. The inclina-
tion between the normals to the chain-plane and to the
indole-plane in serotonin is 11-7°.

Environment of the molecule

In the present structure there is only one hydrogen
bond. This bond connects the N+ ion with the Cl- ion
and runs almost parallel to the c-axis direction. The
hydrogen atom is nearly on the line between these two
atoms, the N(14)-H(13)---Cl angle being 177°. The
N...Cl distance, 3:02 A, is slightly shorter than nor-
mally found and the H(13)---CI distance, 2-16 A, is
accordingly appreciably shorter than the sum of van
der Waals radii (3-05 A). The uncharged nitrogen atom
of the indole nucleus does not take part in any hydro-
gen bonding. No other unusually short contacts be-
tween non-bonded atoms were found; the shortest in-
termolecular C-C and C-N distances are 3-79 and 3:32
A respectively.

There are eight molecules per unit cell and they are
arranged in a double-layered system with the indole
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nuclei inclined at 36-7° to the ab plane. The crystal ar-
rangement shows a resemblance to the packing of
L-tryptophan HCI (Takigawa, Ashida, Sasada & Ka-
kudo, 1966): the polar groups are held in position by
hydrogen bonds and the non-polar indole nuclei by van
der Waals forces. The packing of the molecules in half

a unit cell (x=0 to x=1%) projected on the bc plane is
shown in Fig. 3.

We wish to thank Professor Bo Holmstedt for sup-
plying the raw material and for valuable criticism of
the manuscript, Dr Jan Lundstrom for the crystalliza-

Table 6. Interatomic angles and standard deviations (in parentheses)

N(1)—C(2)——C(3) 110-1 (3)°
C(2)—C(3)—C(9) 106-4 (3)
C(3)——C(9)—-C(8) 107:2 (3)
C(9)—C(8)——N(1) 107-3 (3)
C(8)——N(1)—C(2) 1090 (3)
C(4)——C(5)—C(6) 120-8 (3)
C(5)—C(6)—C(7) 121:2 (3)
C(6)——C(7)—-C(8) 118-8 (3)
C(7)—-C(8)——C(9) 121-1 (3)
C(8)—C(9)—C4) 1199 (3)
C(9)—-C(4)—-C(5) 1182 (3)
C(11)-0(10)-C(5) 118:3 (3)
0(10)-C(5)—C(4) 1246 (3)
0O(10)-C(5)—-C(6) 1146 (3)
N(1)—C(8)-—C(7) 1316 (3)
C(4)—-C(9)—C(3) 132-8 (3)
C(9)——C(3)——C(12) 1257 (3)
C(2)—C(3)—C(12) 127-9 (3)
C(3)——C(12)-C(13) 110:9 (3)
C(12)-C(13)-N(14) 112:9 (3)
C(13)-N(14)-C(15) 110-3 (2)
C(13)-N(14)-C(16) 113:5 (3)
C(15)-N(14)-C(16) 110:9 (3)
C(8)——N(1)—H(1) 127 (3)
C(2)——N(1)—H(1) 123 (3)
N(1)—C(2)--H(2) 119 (2)
C(3)—-C(2)——H(2) 131 (2)
C(9)—C(4)—H(3) 118 (2)
C(5)—C(4)—H(3) 124 (2)
C(5)-—C(6)--H(4) 115 (3)
C(7)——C(6)——H(4) 123 (3)
C(6)-—-C(7)-—H(5) 121 (3)
C(8)—-C(7)—-H(5) 120 (3)

0O(10)-C(11)-H(6) 105 (3)°
0(10)-C(11)-H(7) 109 (3)
0O(10)-C(11)-H(8) 107 (3)
H(6)—C(11)-H(7) 116 (4)
H(7)—C(11)-H(8) 118 (4)
H(6)—C(11)-H(8) 101 (4)
C(3)—C(12)-H(9) 111 (2)
C(13)-C(12)-H(9) 110 (2)
C(3)~—C(12)-H(10) 108 (2)
C(13)-C(12)-H(10) 111 (2)
H(9)— C(12)-H(10) 106 (3)
C(12)-C(13)-H(11) 113 (2)
N(14)-C(13)-H(11) 109 (2)
C(12)-C(13)-H(12) 112 (2)
N(14)-C(13)-H(12) 105 (2)
H(11)-C(13)-H(12) 104 (3)
C(13)-N(14)-H(13) 106 (2)
C(15)-N(14)-H(13) 111 (2)
C(16)-N(14)-H(13) 105 (2)
N(14)-C(15)-H(14) 110 (2)
N(14)-C(15)-H(15) 104 (3)
N(14)-C(15)-H(16) 112 (3)
H(14)-C(15)-H(15) 107 (4)
H(14)-C(15)-H(16) 105 (4)
H(15)-C(15)-H(16) 120 (4)
N(14)-C(16)-H(17) 109 (3)
N(14)-C(16)-H(18) 112 (3)
N(14)-C(16)-H(19) 112 (3)
H(17)-C(16)-H(18) 110 (4)
H(17)-C(16)-H(19) 114 (4)
H(18)-C(16)-H(19) 99 (4)
N(14)-H(13)...Cl 177 (3)

Table 7. A comparison of the bond lengths (in A) for the indole nucleus in crystallographic and theoretical
determinations of indolamines and related amino acids

Structure N(1)-C(2) C(2)-C(3) C(3)-C(9) C(9)-C(4) C(4)-C(5) C(5)-C(6) C(6)-C(7) C(7)-C(8) C(8)-C(9) C(8)-N(1) Mean

A 1-430 1-338 1-418 1-405 1-411
B 1-401 1:342 1:470 1-434 1-400
C 1-40 1-34 1-49 1-37 1-37

D 1-39 1-38 1-47 1-41 1-42

E 1-377 1-344 1-451 1412 1-397
F 1372 1362 1-445 1416 1-445
G 1-375 1-378 1-433 1-428 1-382
H 1376 1:365 1-437 1-411 1-385

Glycyl-L-tryptophan dihydrate, Pasternak (1956).
3-Indolylacetic acid, Karle, Britts & Gum (1964).

L-Tryptophan HBr, Ayyar & Chandrasekharan (1967).

TOmMmoNT

This work.

4
1-353 1-:390 1-399 1-388 1-307 0-014
1:396 1-409 1-422 1-407 1-385 0-018
142 1-39 1-40 1-39 1-38 ---
1-38 1-40 1-43 1-40 1-39 ---
1-386 1-399 1:400 1-382 1-391 0-015
1-381 1-380 1-394 1-370 1-432 0-020
1-420 1-383 1-428 1-419 1-379 ---
1-419 1-360 1-396 1-409 1-375 0-004

Skatole in complex with indole and s-Trinitrobenzene, Hanson (1964).
Serotonin—creatinine sulphate complex, Karle, Dragonette & Brenner (1965).
L-Tryptophan HCI, Takigawa, Ashida, Sasada & Kakudo (1966).

. Indole (Cs) bond orders, Fraga & Melgarejo (1969), transformed into bond lengths according to Pauling (1960).
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5-METHOXY-(N,N)-DIMETHYLTRYPTAMINE HYDROCHLORIDE

Fig. 3. The packing of the molecules in half a unit cell (x=0 to x=1%) seen along the a axis.

tion and Mrs Ingrid Hacksell for preparing the draw-
ings. This work has been supported by the Swedish
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06A) and the Swedish Delegation for Applied Medical
Defence Research, Grant No 278.
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