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If aflatoxin B, is recrystallized from a chloroform-ethanol mixture, both an orthorhombic and a
monoclinic modification are formed. The orthorhombic crystals have the unit-cell constants a= 784,
b=6-36 and c=28-35 A and the space group is P2:2;2;, while the constants for the monoclinic crystals
are a=7-93, b=621, c=14-04 A and a=95-8°. Their space group is P2;. The crystal structures of the
two modifications have been solved with the aid of the structure of aflatoxin B,.CHC]I; already known.
The orientations of the aflatoxin B; molecule were assumed to be the same in all three structures and
the positions of the molecules were determined by calculating the value of the residual while they were
moved systematically through the unit cell. Both structures consist (just as the structure of aflatoxin
B, .CHCI;) of strings of coplanar molecules in the directions [110] and [T10]. The molecules within a
string have again two short CHs- - -O contacts: 2:97 and 3-18 A for the orthorhombic form and 3-00
and 3-10 A for the monoclinic form. These short contacts point to an interaction between the molecules

and may be called hydrogen bonds.

Introduction

If aflatoxin B, is recrystallized by diffusion of ethanol
(in which it is only slightly soluble) into a saturated
solution of the toxin in chloroform, crystals contain-
ing chloroform (modification I) are formed (van Soest
& Peerdeman, 1970a). However, if a solution of the
toxin in a mixture of chloroform and ethanol is slowly
evaporated, two new modifications (II and III) are
formed. Their crystal structures were determined in
order to compare them with the crystal structures al-
ready found for aflatoxin B, (van Soest & Peerdeman,
1970b) and for aflatoxin B,.CHClI;.

Experimental

For both modifications, the unit-cell dimensions were
determined from Weissenberg and rotation photo-
graphs; their space groups followed from the system-
atically absent reflexions. The intensities were measured
automatically with a PAILRED diffractometer, using
nickel-filtered copper radiation. The monochromator
was not applied in view of the small scattering power
of the crystals. The intensities were corrected for
Lorentz and polarization factors.

Most of the crystals obtained from the chloroform-
ethanol solution are thin pale-yellow platelets. They
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are monoclini'c with the space group P2,. The unit and «=95-8°; it contains two molecules. For the in-
cell has the dimensions a=7-93, =621, c=14-04 A  tensity measurements, a crystal with dimensions 0-40

Table 1(a). Observed and calculated structure factors (x 10) and phase angles of the orthorhombic modification

F-0 F-C 3RG FeN F-C ARG F=0 F-C ARG F-0 F-C 8RG F=0 F-C ARG F=D F- 8RG Fef E-C  4RG E-f F-f ARG Fe F-C ARG Fen E-C ARG F-0 F-f 486G

W xx0 10 [29 20 1 270|13 176 of1a 106 102 223 2 ena 3m> T{10 29 <1 228[19 21 10 48| W k=3 L 6 31 26 90| 7T 3 3 3%
2 407 473 1a0 |30 23 30 0|14 257 100 |17 85 43 &0 3 181 1AL 127 20 112°113 358| 0 43 ST 900 7 47 16 25| 8. 34 40 316
4 891 891 180 15 208 18018 128 1% 124] & 48R 471 180 | K K= =4 |21 9a 97 253 1 1aR 166 47| 8 121 121 27a| 9 73 A0 86
A 878 873 180 | K K= 5 o |16 102 0]19 134 146 21A| S5 20a 197 47| 0 150 158 1R0| 2> 21 23 2715| 2 47 42 k| 9 28 38 30210 48 45 139
8 104 97 180 1 50 52 90|17 127 0|20 a6 07| & 207 0 1a| 1 163 338 0l23 69 73 257] 3 108 109 27[10 152 159 9[11 13 11 225
10 87 180 | 2 141 138 olis ma 21 19 11 10| 7 179 1m 1er| 27T 10 A0 24 110 112 157 & 78 78 211{11 101 111 19114 35 2R 94
12 420 418 180 3 100 89 90|15 109 mol22 11 69 el A 95 1a6| 3 10 13 ol25 0 4> 82| 5 51 42 170[12 122 127 19[15 12 17 1&
14 260 266 ol &4 & 12 180|20 110 180 (23 29 24 185| 9 13 13 152 ¢ 29 2r  0]26 45 42 69| 6 107 207 202113 47 46 5[17 22 23 141
14 256 245 180 | 5 S2 59 90|21 79 0|26 57T 60 68[10 7> A5 3571 5 261 208 O 7 9 97 179|184 65 71 1RO 1R & 2 90
18 89 A 80 0|22 & 180 [25 33 36 1a9|1 7A Rl 32| 6 S50 4« 0| M kes tas | A 301 105 160f15 a8 75 3319 16 16 290
20 12 8 0 7 131 129 90|23 219 26 1 22 > {1> 72 13 285| 7 35 42 0l 0 38 &7 90| 9 57 'S4 So|1A &1 2% 12
22 109 94 8 30 31 180 |24 189 180 |27 26 29 3a1 |13 168 1Al 301 B 24 18 of 1 153 156 257{10 19 238 9|17 51 53 307| W Ks & L
2 118 112 0| 9 111 117 90|25 39 180 |27 29 29 297|1e 146 146 23| 9 88 95 1R0| 2 35 31 257T{11 36 42 189(18 62 &1 122 O 6 59 1A0
25 w0 29 180410 26 24 0f24 &3 0420 31 26 101415 99 90 230410 145 189 1A0F 3 S1 A4 122112 58 57 283119 61 61 18| 1 48 ek 197
28 3% 28 1011 19 19 270|27 55 16 105 99 92|11 90 4 269 261 33013 144 138 245|20 K9 72 162| 2 29 22 &7
30 214 209 180 [12 111 116 18023 35 180 | » o xe s ta2 |17 er &5 250 {12 AR TA 1801 5 &3 78[ 16 150 146 305 [21 63 ea 183[ 3 24 13 170
32 38 48 180 {13 18 23 270(29 51 0 50 &0 90| 1R 9e 96 24513 45 4T O & 4&& 40 202{15 S5 22 A3 84 2T| &4 2 39 211
34 241 253 o014 20 & 1B0[30 16 ol 1 230 233 sa|19 SA a1 06|14 77 A1 Of 7 103 112 339|116 213 211 27123 3R &2 327[ 5 45 &1 229
15 204 210 270 (32 28 10| 2 s2 51 25|20 3m a2 33|15 9 15 180 8 87 Am 98|17 48 46 239|264 86 85 13| & 43 39 30
HooXs 14 86 102 0|3 21 180 | 3 130 135 1860|2122 26 w8 [1h 23 1R 0f 9 &R &1 241[18 149 148 133/25 25 36 &¢| 7 25 19 &0
1 185 173 90|17 20 25 90 180 & 155 156 220 |22 &3 aa 111 |)7 AT AT 1m0|10 69 70 18|19 72 6k 113|268 9 9 176 & 30 3s 342
2 17 6 180 |18 85 84 180 | M 0| 5 196 197 195]23 AT 66 224 (18 149 1T 0111 78 70 168(20 75 75 220 9 11 17 174
3 400 397 270 |19 24 11 90| 0 3R4 180 & 116 119 27424 T2 75  A|19 2% 19 0)12 S5 &R 27¢|21 4 49 31A| W =6 10 55 60 99
4 289 280 180 (20 24 3 180 L 57 ol 7 e 15 Cen|as 41 sz 10|20 A 49 180113 A& 4 21ef22 42 43 1] 0 12 19 210411 27 1 1
% A& 21 & o 180|1e e 21 ns|23 sz 4r mol 1 se p2 0l12 47 21 M9
$oazoon wofn ae e e 2 e gl 8 v s mla owowoeizmogoeoawlle sz aRR R O3 %% 3B g B W
7 617 AlA 90 (23 38 27 210| 4 141 180 (10 A1 85 287|28 28 20 349 (23 42 50 1R0| 16 85 R& 14025 39 33 324| 3 9% 97 183 (15 44 &2 351
8 39 3¢ 024 30 20 180| 5 2A0 180 (12 40 27 " R|29 <& 3m &0 |26 144 149 1A0[17 34 34 302|26 12 R 34| 4 73 83 92(16 15 14 201
9 35 23 270125 10 1R 270| & 216 0|12 29 17 27030 20 & 17825 AT A& O)1&R 12 15 13 % 16D [a1 286
10 339 418 180 |24 20 7 134 180 {13 142 145 356 [31 59 6e 112 [26 39 36 180|119 &4 &3 3| W & 67 13 1970 W x=5 7
11 379 38 90|27 30 T 90| 8 89 180 {14 &0 40 123 7 27 20 180(20 31 19 155[ 0 224 230 0 7 181 190 237| 0 45 45 S0
12 o 9 224 15 15 11 18| K 28 27 20 18022 45 49 329| 1 49 &7 43(-8 39 46 229| 1 30 34 270
13 487 475 270 W x= 6 =0 {10 187 16 R4 82 96| O 106 107 270 (29 50 4A 18023 43 39 1T| 2 72 R2 10A| 9 151 153 of 3 32 3& 24
14 53 180} 0 & of1in @ sea 270 [17 a4 64 231| 1 107 96 28530 2 [ 3 41 41 128|10 58 57T 12| 4 56 29 174
15 107 110 2701 1 118 111 270 |12 180 322 (18 33 29 1a1| 2 107 108 16331 5 5 Of W ke& L4 [ & 37 28 1e5|M1 1 13| 5 25 19 193
1679 T4 180 | 2 127 133 0|13 224 1219 34 39 198| 3 156 e84l o 38 19 of 5 75 65 286112 113 112 288 | & 40 42 282
17 171 172 270 [ 3 71 65 90 [1a 12 50}20 31 36 2| & 2n 31 281 W 1 32 24 2570 & 12 12 210113 21 63| 7T 24 13 254
T3 41 0| 4 37 2# 180[15 40 A13 202 {21 22 1a 245| 5 180 1R3 345| O 187 186 270( 2 SA Sm 2774 7 125 124 117[14 62 6 19| & 14 20 3¢1
19 15 170 90| 5 12 33 27016 &0 480 251 (22 24 14 204] & 32 28| 1 177 180 3 13 31 18| A 112 112 86|15 26 3¢ 67| 9 30 1R 253
20 o| 6 9 9l T2 132 261 (23 21 23 45| 7 112 106 179 2 a8 &7 5 34 3% R8| 9 4a 45 216[16 24 24 90
21 92 93 270 7 90 87 9018 32 143 {24 23 14 28| B 226 221 AS| 3 184 1a5 131f A 38 25 187[10 86 17317 41 a7 108 M x
22 26 32 180 | A 138 136 180 (19 S& 1rs {25 25 1= 310 9 110 115 19R [ 4 50 140 7 31 30 312 118 114 299118 21 24 13&| 0 233 2
23 ke A2 ‘90| 9 19 270 |20 14 “7[2 e 49 149[10 103 161 221 5 281 274 11a| & 62 62 191|112 34 33 162120 16 17 38| 1 4R 37 180
26 11 72 o010 86 ar 18021 AR 183 3as 11 16A 167 16a| h 428 419 191 9 36 37 354 |13 48 46 274 |21 3 3T 1AT| 2 &7 7L 180
25 43 33 0|11 33 26 2m0l22 2 187 » 12 rRA 3 7 348 345 273110 37 45 27&i 14 42 4l 234 (22 1 26 2101 3 43 49 1A
26 90 a8 180 |12 64 63 o023 8l 56 256 0 112 107 180 {13 135 136 15| 8 153 156 324|111 52 43 AT(15 0|23 39 4 291] & 9 14 1m0
27 31 23 90|13 63 69 90|24 1| 1 14 272 275 245| 9 138 141 2512 73 7> 3s4f1s 19 31 306|226 23 21| 5 29 38 180
28 87 180 |14 84 AR 180 |25 100 172 338 2 197 202 26915 6|10 85 T4 10413 BT A2 281 |17 58 55 90 7 36 30 180
29 193 18A 270 {15 23 15 270 |28 3 88 89 18R |16 24 352 149 [11 173 174 291|164 &3 &0 59|18 17 H o Kks4 Las [ B 66 60 180
30 98 101 017 20 17 27027 a7 4 188 184 In {17 119 124 8|12 116 113 81[1s 25 13 19 46 56 153 0 26 19 1M0) 9 26 7
31 29 19 9018 29 27 18028 50 1031 5 10 1518 228 230 25[13 2A 20 322|1h 47 45 mB8[20 39 36 194 | 1 171 180 14210 62 64 180
32 19 33 32 270 (29 45 122 6 & 61 182]19 701 203 29|14 116 1T 19 21 2% 3 38| 2 19411 12 17 o
33 59 55 90|20 47 60 o030 135 287| 7 89 R& 302[20 149 1ah 330[15 A& 59 A2 H xs7 22 40 40 22| 3 se 65 230012 19
34 35 29 180 |21 41 44 9031 46 78 246 B 4B 52 131 21 0 AR "13]16 21 20 351| O 34 25 270|23 44 42 222 4 31 37 16R[1¥ 27T 28 10
20 3321 9 7 2 29[22 7> ss 22217 on 99 207 1 6t SB 23|24 41 43 243| 5 79 86 207(1s 51 42 0O
M Ka2z L=0 |H Xa7 120 [H ks 109 /10 25 29 2¢5(2> 70 71 257{18 97 102 2! 2 28 22 210 6 14 21 12915 21 23 ©
0 75 1 13 72 270 0 399 100 308 (11 60 60 313|246 S9 41 35a[19 a8 73 M| 3 22 17 6| K k=5 =5 | 7 22 32 4s[17 13 15 o
1 25 246 90| 2 4 52 o| 1 ‘a9 12 70 14 225[25 72 713 94|20 97 94 153| &4 35 29 156| O A2 71 90| A 3% 34 233[1R 22 16 0
2 26 19 180 3 51 61 90| 2 39 108 |14 33 20 29426 4R 6121 sa 59 278| s 17 17 335| 1 28 30 196[ 9 39 a3 162
3 40 A1 270 5 8 91 0| 3 159 [15 39 <0 ‘es[27 43 Al 178[22 6h A3 12 2 45 64 46|10 T T3 M| W k=1 _ L
4 218 209 O R 25 27 180 & 35 21a {16 10 12 163 (28 33 29 22723 83 8Al w =5 | 3 86 68 63|11 39 31 o m 72 210
5 606 597 2701 9 70 T 270| 5 153 264 284 {17 14 16 S2[29 21 14 282(24 118 114 180| 1 32 31 270| 4 139 140 25912 48 52 314| 1 108 100 353
a 109183 180 [10 83 73 oo & 1 150 [1n 30 38 AT{so 17 24 48}25 3 2 3 90| s 182 17 13 40 41 286[ 2 43 3m
7 239 23 270 |11 107 109 90| 7 158 301 (19 42 35 103 26 53 49 210| 3 174 167 90| 6 20 27 207 |14 30 35 31| 3 9 92 179
8 422 399 013 33 3% 90| & 119 8420 20 14 129| W k= s = 21 51 A1 86| & 34 90] 7 84 66 240(15 27 27 158| & 125 124 142
9 434 438 90 (14 S5 72 0| 9 104 9 1304 © 98 95 180 |28 47 48 3¢e| 5 115 119 270| 8 46 m 43[16 18 8 170| 5 102 103 104
10 45 10 136 19 253 | W K= 7 L 1 92 11129 12 15 287| A 131 130 9 57 54 22217 20 26 140| & 95 90 &4
1 329 320 90| H x=0 Lel [11 119 0 47 &3 270| 2 199 192 54|30 18 19 320] 7T 13 11 270(10 A9 49 18818 10 S 168{ T 43 31 30
12 182 177 180 | 1 843 BS8 90 [12 115 1 37 36 139| 3 69 80 175[31 68 81 245| R 188 187 270 |11 65 65 334 {19 52 52 3| & 57 61 291
13 107 107 270 ( 2 382 382 270 {13 173 180 | 2 8 B2 194{ & 172 149 152 9 193 183 270112 20 7 160120 13 T 146 9 98 96 267
14 23 26 180 | 3 410 415 270 (14 77 15/ 3 51 S0 34T| 5 4s 49 183| M = 10 79 79 270|13 27 40 110 10 64 &5 295
15 51 55 210 | 4 179 18T 270 {15 100 e 36 36 131 6 19 175 0 101 103 011 204 210 90|15 33 36 173 | M x=5 =6 [12 63 39 135
16 19 5 180} 5 228 239 90 {16 17 146| 5 50 49 160 | 7 183 1AT 285| 1 310 301 74{12 124 118 90|17 25 22 206 O 64 54 90[13 23 24 240
17 181 132 90| & 354 372 270 {17 39 6 36 40 172 8 203 202 333| 2 68 62 13 159 157 90|18 25 24 157| 1 30 32 102 (14 9 60 151
1 a7 7 247 242 90 |18 107 214 7 15 1A 9 19¢ 190 3 323 300 307|114 149 150 90|19 26 18 201 3 18 21 3N7T[15 39 32 5
15 108 108 270 [ 8 “47 39 270 |19 8 49 50 28A |10 133 139 329| 4 A0 'S4 17A[15 146 145 270 (20 27 6 121 4 61 56 228 |16 43 &1 219
20 25 23 180 | 9 S80 578 270 |20 137 27 9 35 35 11411 205 200 78| 5 35 35 104 (14 14 16 270 s 20 27 117 21 29 215
21 167 167 270 |10 175 181 90 [21 104 {10 18 22 45|12 193 189 1s3| & 155 159 242(17 19 20 270| W ke & LeS | & 31 38 75(18 38 37 336
22 41 38 180 [11 126 134 270 (23 51 11|11 18 18 150 {13 173 173 249 T 119 110 1a9|18 107 112 90| 0 40 36 180| T 35 19 128
23 212 210 90 |12 211 267 270 (24 28 17|12 30 33 20 |14 46 53 137 8 117 115 49/19 )41 147 270| 1 114 116 42| 9 3 28 163/ H Ke2 w8
24 145 142 180 [13 193 197 270 [25 20 3264 [13 28 27 5|15 971 10s 226 9 77 84 329|20 90 AT 270[ 2 36 32 29|10 25 27 132/ 0 19 7
25 3 90 [14 118 120 270 {26 310 266 A 91 A7 25/10 153 153 198}21 104 112 90| 3 102 101 30111 47T 48 243§ 1 42 42 27
26 176 1% 015 5 90 f21 26 «88 211 | W x=0 tx3 [17 25 96|11 80 B84 289[22 91 102 270| 4 42 42 33212 37 &3 281| 2 26 24 14
21 20 & 90|1s 33 3 90|28 24 162 | 17131 132 0|18 10e 106 22012 23 18 18[23 10 16 90 5 41 30 275f13 48 43 270| 3 55 52 13
28 49 47 180 {17 54 49 90|29 30 119 ] 2 108 106 27019 56 59 280|213 73 70 34924 29 31 270| 6 34 27 60[14 26 13 31&[ & 45 36 124
29 126 132 270 {18 46 90 57 357 3 131 148 270 |20 39 48 07|16 9R 95 3ss[25 28 19 270| 7 2¢ 28 16 19 27 129 5 43 a5 119
30 80 19 133 131 90 K 99| ¢ 245 243 270 [21 183 153 31115 98 97 309f2s 24 32 e0| 9 s 43 M7 & 31 26 300
31 38 238 90|20 88 8 90| o 57 70 23¢ | 5 as3 cal 90|22 127 131 190 |16 112 106 110{27 32 3R 270[10 35 37 186 | H ke s e b [ 7 64 60 324
32 31 31 ofat 13 76 %0 1 138 B2| & 172 174 270 |23 T1 72 10317 55 A0 43|28 31 30 270|11 28 17 340| 1 39 a3 7l 8 54 SO
3 1 5 90 |22 o 2 9 130 223 7 225 235 270 [24 55 1a[18 1264 121 342(29 28 32 012 31 28 90| 2 9 92 6] 9 37 21 328
23 3% 31 2100 3 121 352 | 8 295 294 270 (25 118 115 13019 70 13 17 20 12| 3 S0 52 5|10 41 35 1as
W o xx3 =0 (24 66 6l 4 131 9 283 212 90 [26 98 97 27]20 46 AT 23| W 4 39 s 115 72 182
1 121 120 90|25 S0 41 270 | 5 122 163 231 |10 156 142 270 {27 75 49 26221 81 71 154 O 153 154 270] H K = S 13 23 19212 55 54 148
2 133 123 180 {26 40 41 270 | & 122 69 6 < 27028 38 a1 7822 8 81 15[ 1 105 105 12| 0 195 197 180 &6 54 48 17013 31 29 193
3 618 599 270127 25 29 270| 7 10 140 112 358 359 90 25 %8 40 90 2 IS5 I8l P 1 38 -3 180°( T 47 a8 29214
. 392 0|2 36 43 90| 8 716 39 226 |13 151 143 270 | W x= 5 =3 (24 45 50 159| 3 141 139 174 2 127 128 O 15 31 17 213
5 80 16 9029 21 1 90| 9 a5 80 213 |1a 1 s 0 |25 48 53 17| 4 135 133 163 3 19 10 180 M «x 16 41 39 339
4 237 229 030 60 53 270{10 70 o 7|15 25 25 210 | 1 152 151 204|256 33 20 197| S 160 183 338| 4 53 41 1 382 3712 270
7 214 201 90|31 4s SR 270 |11 61 30 310'{14 133 130 90| 2 132 137 19927 3T 29 322| 4 102 101 278} 5 36 40 2 7 101 270 | H K=
8 199 194 180 (32 69 9 90|12 37 16 {17 204 208 270 | 3 129 132 26828 17 14 23| 7 30 27 173{ 6 152 142 180 3 272 277 90| O &9 42 270
9 24 270 (33 50 46 90 |13 158 255 {18 91 100 90 | &4 102 97 31729 17T 22 238 8 107 108 13%&{ 8 69 76 180 | 4 68 270 1 40 30 63
10 203 205 180 [3&¢ 59 65 90 |14 19 355 (19 106 112 90| 5 214 215 313|30 22 35 18T| 9 85 91 301] 9 139 143 0| 5 1A 1a& 90| 2 25 16 101
1n & 5 130 20 85 85 270| & 101 100 33 10 67 70 101 |10 37 6 55 56 90| 3 56 S& 291
12 245 236 O W k=1 tal [16 3¢ L= 21 175 177 210 7 179 180 98| W 11 60 5« 17011 112 109 180| 7 82 79 270| 4 56 62 17
13 50 40 901 0 125 128 9017 78 238 270 [22 110 102 270 [ 8 177 179 15A| © 112 102" 90|12 64 SR 13|12 6 8 140 140 90| S 63 AT 197
14 29 31 180 | 1 499 &9 76 {18 & 168 269 (23 1 9|9 37 54 1 54 S5 330(13 113 113 48|13 42 50 180 9 21 17 270{ 7 33 34 347
15 150 157 90 | 2 370 371 228{20 T 330 252 (26 13 7R 270 (10 e6 <7 262 2 90 83 110|164 ST 52 36|16 18 21 0410 4 35 90| A 24 24 A0
1 29 2 3997 1007 257 [21 40 85 25 78 77 S0 |11 62 59 2a[ 3 28 24 5 39 33 122115 39 1 18011 18 13 270§ 9 30 18 248
17 61 63 90| 4 999 1019 231 (22 49 326 {26 97 .93 90|12 80O 75 236| & 187 1Re 245 (16 6s  TA 1|16 28 of1z 32 16 60 55 153
18 54 ST 180 | 5 802 809 152 |23 26 212 209 {27 49 47 90 [13 47 a5 352) 5 141 145 165(17 117 115 1Re f17 11 ol13 32 270111 40 34 21
19 44 35 270 & 861 BT6 136 (26 32 64|28 92 ‘89 27014 50 57 10| & 106 104 293|1a 6e 66 259 |18 42 &6 180 |16 54 60 270 (12 22 9 299
20 24 16 180 | 7 405 609 86 |25 18 166 322 129 24 15 50 [15 47 43 16s| 7 9 59 60 11920 & of1e 238 29 90
21 20 1T 270 | 8 8T 699 S0 |26 22 M3 [30 20 27 0|15 3a 16 275 8 112 1S 325|120 71 72 19022 26 20 ©0{17 52 51 90| H xe4 =8
22 37 32 180 | 9 489 s01 4 27031 12 11 90 (17 37 2 16| 9 9N 21 6 72 28023 1 oli8 41 63 20| 0 16 19 0
23 63 45 270 [10 234 238 M9 | W« 172 219 (32 6 9 [18 55 55 116/10 91 93 &3[22 15 1° 87|26 37 &3 o019 2 8 125 30 199
24 39 30 180 |11 105 100 95| 0 199 13 15 o1 64 213|112 3 27 26 20 15 100 |20 en 60 S0 | 2 42 30 255
25 66 81 210 |12 173 177 189 | 1 137 59 | K 1 w3 |20 21 27 33|12 133 133 108|264 42 33 10 3 22 24 210 3 61 &3 178
26 108 113 0 [13 264 265 247 2 53 158 1 0 439 43¢ 90 |21 31 22 13&[13 177 173 11|25 35 20 177| W k=1 L= & 25 25 223
2T 66 7A 270 |1% 21 20 293 | 3 95 1 272 272 25222 2¢ 11 352|14 9m 100 188{26 21 21 S9| 0 35 3 90| W el =7 | 5 30 3¢ 38
28 26 3 180 [15 256 253 255 | & 21 ns| 2 35 32 3|2 el 265|115 206 204 271 |27 26 13 72| 1 55 57 2391 0 124 122 270 & 25 12 140
29 52 48 270 (16 31 22 105 | S 144 166 | 3 227 232 187 |26 36 38 315|164 146 143 185|28 28 3 145{ 2 155 185 321 | } 47 53 288( 7 19 13 122
30 47 47 180 [17 370 367 331 | & 173 16 | + 297 292 351 17 183 176 36229 41 34 316| 3 139 145 199 | 2 110 108 200| 8 18 12 108
31 48 40 90|18 T 49 89| 5 282 270 15| W kKap L= 18 A0 54 332 4 140 140 55 3 119 121 51
32 3 of19 219 266 104 | 8 69 259 | & 427 423 220 0 2¢ 29 18019 261 258 BB K K= 2 s | 5 216 222 273 4 42 30 3| H keO 1x9
0 160 143 316 | 9 A3 3077 209 M2 14{ 1 21 ) 20 140 138 0 28 180 | 6 104 107 164 | 5 57 51 15[ 1 19 1 90
H ke & L= 0 |21 110 106 i52 [10 24 187 | 8 142 131 133 | 2 4& 45 220021 109 105 228( 1 210 203 85| 7 264 26R 20| & 134 138 31| 3 14 12 270
0 156 148 0|22 4s 52 26711 8 227 9 140 131 2ee | 3 SR 109[22 T1 71 &3] 2 14r 143 142 8 168 165 221/ 7 AT 80 285| 4 15 15 270
2 9 180 [23 38 31 352 (12 53 36 315 |10 123 123 187 | ¢ 119 119 296]23 40 33 233 | 3 28 28 135| 9 111 117 101| 8 10 16 5 30 30 90
3 35 >z 710 |Z% &% o 1> 3z 259 [ 11 sar | s an Tan 21724 47 44 14| 4 158 156 310(10 92 90 332 | 9 52 55 143| 6 24 26 270
4 103 108 0425 112 111 &7 16 36 296 [12 119 114 2361 6 33 32 345|25 AT A3 37| 5 77T 77 31|11 120 123 204 (10 27 20 115} 7 &5 70 270
5 23 15 270 (28 200 210 155 (15 31 235 [13 216 207 167[ T 86 A3 &R|26 27 28 205 & 117 11R 122 [12 131 133 91|11 3 29 36| 8 2 2
b7 7 159 156 275 (16 25 356 |14 85 82 122 & 42 55 19|27 20 26 193] 7 70 245[13 78 81 27012 S0 35 59 9 s& ss 27
7 64 57 9028 124 124 234 [17 29 8115 194 192 335| 9 21 19 18628 41 45 227| R 224 221 35914 87 90 47[13 33 35 26010 17 23 S0
8 199 199 180 (29 81 81 1% |18 27 172 {16 26 33 187 [10 83 R3 26 9 125 126 265 |15 43 43 261|146 91 87 154|11 46 53 90
9 43 39 27030 70 & 18 (19 226 |17 50 24 1es 11 4k 72 325 M k=4 1= 4 {10 280 283 100[1s4 105 109 325 |15 28 21 137
10 123 127 031 T3 74 124 ]20 18 19 326 |18 49 49 319 |12 4 30 SB| O S1 43 180 |11 129 135 31417 105 102 20 (16 30 23 253 | H Xel Lx9
1131 10 90 {32 25 27 306 19 61 60 302 (13 65 66 242 1 105 106 298|172 154 158 196 {18 115 121 243 (17 27 30 138{ 1 3¢ 30 123
12 105 108 180 (33 18 16 23| K Ke 0 48 43 3s7 (1&  T1 6T 172{ 2 86 80 112 [13 15 78|19 38 33 225(18 42 40 33} 2 A 23 M5
13 136 131 90 |36 32 35 94| 1 6 180 |21 84 8e 179 (16 1B 21 59| 3 108 107 285 |14 142 1s) 267]20 40 61 19 st 50 7] 3 2% 23 a2
14 150 151 O 2 e 28 {22 A9 89 2339 |17 40 34 139| 4 TL A3 105|15 208 206 17421 A0 75 7520 22 19 307| & 33 39 203
15 16 1% 270 f H K t=1 & 99 268 |23 70 70 21318 14 20 17| 5 87 92 16 ‘91 “ae 35022 40 30 102]21 2k 17 103| s 29 27 o0
16 111 115 180 | o 581 sae o 7 1 282 (24 6% a7 S 019 24 30 304 & 102 100 35617 145 146 263 (23 91 95 162 |22 22 31 247| & 48 45 116
17 70 76 270 | 1 238 243 181 [ B 36 30> [25 83 &5 12 7 110 103 45|18 91 A9 339|2% 33 42 20523 14 5 33| T 25 24 129
18 77 81 180 | 2 173 169 308 | 9 22 79 210 |26 53 50 as2 [ m v A 111 1 19 126 115 15|25 26 25 246 8 43 as 350
19 22 23 270 | 3 154 150 350 [10 57 789 |27 3% 26 308 | n s2 w8 27| 9 312 318 102120 100 9 115[26 28 29 280 W K= 2 9 36 36 254
20 42 &3 4 A9 95 223 |11 31 S1]za a1 &> 48] 1 29 23 3364/10 309 310 19821 98 9T eA|2T 52 S5 329{2l 22 13 270|100 27 20 219
21 19 13 270 5 274 280 67 |12 &4 130 [20 57 57 304 2 21 21 69|11 100 99 277|272 T0 64 177
22 10 18 180 | 6 230 223 223 |13 31 120 345 (30 67 &s 2123 21 21 13512 T 23[23 56 54 175| K =2 Hoke3 a7 [ W oxe2 =9
23 64 42 90| 7 328 323 30 |1 28 356 (31 23 24 63| 4 18 so[13 124 121 27926 79 79 233| 0 95 9& 180 0 51 a5 90| 1 23 14 259
24 264 22 180 | 8 308 295 97 128 (32 22 22 57| 5 1A 1> 270(14 87 B ofl25 0 57 285 1 ¢7 52 1121 a1 8 18| 2 30 38 &3
25 24 29 20| 9 39 31 50| W Kkso0 L=2 349 & <5 35 13315 88 88 52[26 4R &9 323 2 52 S9 143 2 37 31 152| 3 30 18 263
26 43 34 180 [10 251 2tk 242 [ O 565 91 26 W ka> =3 |7 38 2 1071s 28 44 s0l27 20 14 33| 3 &6 63 15| & 39 37 25| & 40 37 127
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x0-:35x0-10 mm was used. Seven levels around the
a axis were recorded. 1200 reflexions were measured,
64 of which appeared to be too weak.

A few needle-shaped crystals were also formed. They
were orthorhombic with the space group P2,2,2,. The
unit cell (¢=7-84, b=6-36 and c=28-35 A) contains
four molecules. A crystal with dimensions 0-45 x 0-05
% 0-05 mm was used to collect the intensity data. Seven
levels around the g axis and six levels around the

Table 1(b).

F=0 F-C ARG F-0 F-C ARG F=N F-C ARG F=0 F-C ARG F-D F-( 2RG
H Xe 0 =0 6 33 36 180(-15 20 1R 109[-10 5 11 90| H ke & L= 2
17 73 80 1RO 5 27 19 180(-16 27 24 254 13 15 17 134
14 8 95 180] & 66 &3 180 w1 (12 18 20 30
15 119 122 of 3 110 110 180 20 255111 20 26 34
14 1A 1 o 2 55 49 180 27 6810 12 15 302
13 1% 7 180) 1 85 A5 o 16 223 9 20 23 227
12 59 56 0 [} 11 13 ] 31 321 8 131 146 153
1 36 33 180 -1 82 79 o 16 86f 7 41 «5 210
16 21 3 of =3 37 38 a 21 of &6 67 64 165
9 42 43 180) -4 22 17 180 36 ol 5 69 68 126
8 128 124 180( -5 70 65 180 38 224 4 55 50 252
7 113 113 180] -4 264 29 180 «7 1R7| 3 “9 52 267
6 223 220 180} -7 99 91 180 28 75| 2 111 110 320
4 &3 38 180f -8 102 90 180 1 69 73 161
3 408 420 ol - 11 5 180 L= 2 o Bl T2 56
2 357 371 180(-10 45 44 o 39 al-1 86 84 216
1 165 168 ol-11 13 11 [ 3 51|-2 81 7R 226
-12 35 24 o 41 297 -3 66 66 32
H k=1 L= 0 [-13 15 21 o 21 219 | -« 55 54 100
16 41 38 180[-14 21 23 o 128 124 =5 35 331 201
14 146 148 [ 113 31{-6 44 &7 153
13 19 13 0] H k=85 L0 7 59(-7 &8 60 113
12 83 85 180} 11 15 2 ] 133 104 | =8 21 23 344
19 19 21 of 10 22 24 0 222 135(-9 28 32 315
9 91 99 ol 9 17 14 180 183 271 10 12 18 254
8 135 137 ol 8 22 22 180 286 11 (11 37 35 270
7 50 53 180 7 53 63 180 312 8312 30 33 213
b 253 258 of & 112 108 180 266 31413 16 16 136
5 2 24 o 5 14 79 0 269 285 -1« 13 13 39
e 195 199 180| & 22 1 180 258 1303
2 323 336 180 3 38 39 180 H K= § Le2
1 39 40 180 2 102 101 0 L= 2 11 11 12 328
0 185 170 180 1 34 35 180 19 125|110 9 7 S0
-2 466 45T 180] O 89 8O 13 123 9 15 14 206
-3 429 462 1801 -1 20 23 180 50 197 & 25 26 1323
=4 387 397 of -2 56 54 180 62 311 7 31 33 162
-5 251 247 ol =3 16 5 180 220 261 6 16 26 %0
-6 289 288 0|~ 20 25 180 33 272 5 65 1¢ 6
-7 131 128 0} -5 21 1A 0 12 338) 4 s1 52 178
-8 57 5T 180( -6 80 76 180 118 3114 3 26 22 253
-9 87 84 o| -7 25 23 180 192 284 2 83 90 198
-10 95 101 0| -8 50 43 180 135 181 1 84 87 130
-11 36 36 0] -9 36 33 180 32 26 0 1ns5 117 27
-12 66 63 0f-10 61 51 0 25 90(-1 89 98 286
-~13 15 17 0f-11 14 18 180 121 66 =2 101 104 220
-1& 19 22 o|-12 64 54 180 138 62 -3 43 40 355
-15 15 19 0]-13 10 1 0 278 8| =6 31 24 9
~16 8 2 180 |-14 11 2 o 216 116| =5 85 B8R 170
-17 10 6 180 152 199 -6 40 &7 199
H K= 6 L= 0 162 263 ( =7 16 17 165
H k=2 =0 9 17 8 o %2 205 | -8 31 38 154
14 102 1064 180 8 49 46 [ 147 297 -9 36 &1 134
13 53 «8 180| 5 64 60 ] 120 142 [~11 15 21 180
12 70 A9 180| 4 1 21 0 142 358 =13 13 a 17
11 99 100 180 2 114 100 180 79 32
10 89 92 180 1 26 22 180 24 0| H k=& Lr2
9 26 19 o] o &7 65 180 81 329 8 23 24 302
8 113 115 0| -1 53 51 180 T 237 7T 16 24 230
7 28 23 0| -2 55 45 o 55 325 6 21 18 9
6 46 45 180 =4 8 7 0 11 0 5 20 14 263
S 300 289 180| -5 28 21 180 15 125 & 13 14 149
4 296 285 of -6 6 9 [ 3 25 26 349
3 343 326 of -7 27 24 0 z =2 2 22 26 62
2 207 206 180| -9 8 5 o 15 154 1 54 60 118
1 9 %5 o 23 244| O 27 31 6
0 136 139 H X=7 120 36 145|-1 29 28 341
=1 97 95 180| S 10 10 o 3 62| =~-2 61 70 224
-2 19 82 o] 3 21 22 0 158 112 |-3 77 96 156
=3 346 34 of 2 15 17 0 197 183 | =4 33 39 7
-4 38 32 4 1 15 5 [ 100 281 |~5 36 47 303
-5 82 86 180| -1 31 43 [ 159 77| -6 5 23 162
-6 43 57 of -2 “ 3 ] 44 182 -7 31 42 327
-7 4& 51 o -3 13 4 o 132 335 | -8 10 11 270
-8 53 51 180f -4 25 27 180 T 38 | -9 10 3 90
-9 21 24 180( -5 S0 60 180 94 262 F10 13 15 261
=10 45 41 180 -6 21 31 181 1352
-11 131 117 o -7 54 0 108 255 H Ke 7 Le 2
=12 46 41 0| -8 26 27 180 90 213 3 11 10 343
-13 122 111 180 163 262 2 11 15 282
~14 15 15 0| H xe 0 L= 1 93 147 1 15 15 216
-15 12 s 0l 18 49 51 209 62 76f 0 21 33 195
-16 6 16 of 15 30 35 177 61 50 [ -1 22 36 263
-17 10 8 of 14 32 26 113 212 235 -2 15 19 45
13 29 29 161 434 340 (-3 16 13 104
H K= 3 Ls 0 12 53 53 90 327 54 | ~& 16 22 325
1e 21 23 11 41 36 247 83 140|-5 15 17 70
13 8 13 180) 10 47 «1 157 69 302 | =6 13 20 333
12 48 48 9 57 56 55 33 102
1 25 28 ol 8 62 59 263 16 168 H ke 0 L= 3
10 45 48 180 T 137 137 91 “3 99 | 16 9 3 20
9 35 32 o & 125 122 315 5 28015 9 5 335
8 8 87 180 5 94 97 336 26 172 |16 48 43 61
T 4T 45 0] & 330 336 43 2 90|13 4& 44 80
6 24 15 of 3 194 195 165 12 7 71 31
5 113 108 180| 2 81 92 2719 3 L= 2 11 79 74 187
4 4T 43 180 17 212410 74 73 136
3 176 163 ol H =1 lel 19 208 9 105 107 106
2 81 85 0|16 22 26 97 52 3| 8 95 98 192
1 456 440 180{ 15 49 S0 192 T o213 7 51 53 60
0 161 163 180( 16 69 65 315 42 270| 6 188 180 216
-1 18 18 180| 13 177 176 46 158 336 | S5 165 160 286
=2 127 125 180| 12 141 149 104 128 76{ ¢ 192 185 30
=3 18 14 180| 1l 49 51 297 51 152 3 206 209 302
-4 25 26 180|100 71 T 28 137 2087 2 170 177 3
-5 11 5 0| 9 146 167 203 60 154
-6 166 145 0] 8 15 157 170 90 192 | H k=1 L« 3
=7 50 49 0f 7 148 1&7 61 T2 77{15 21 26 48
-8 7 81 ol & 219 224 254 50 193 {1 6 1 159
-9 22 21 o 5 143 1446 201 86 156 |13 22 15 56
-10 23 22 180| & 43 52 97 143 68 (12 37 &0 162
11 15 14 3 146 145 13 193 16010 65 66 33
12 14 19 180| -1 274 287 336 185 28| 9 &1 39 132
-13 6 13 180f =2 818 A&5 69 137 337| 8 47 45 10
~14 A5 A1 180f -3 787 817 156 186 214 | 7 99 100 101
-15 49 39 -6 b4 6A1l 267 3 162| 6 45 39 90
=16 22 2m o] =5 278 276 1359 564 0] 5 50 49 216
-5 B4 78 180 46 142 4 107 101 3&6
H Ke& LeD |7 27 21 15 88 211 3 293 287 18
13 13 8 180 -8 161 129 1357 85 295| 2 333 1332 159
12 10 15 -9 234 216 2715 7 26| 1 102 103 267
11 24 27 180{-10 123 111 186 13 46| 0 248 256 31
10 24 25 180 (=11 16 13 76 16 35| =~1 110 115 352
9 29 32 0|~12 15 15 148 13 80|-2 T 72 31
8 26 22 0|-13 9 17 193 20 157 -3 129 127
7 89 89 1804-14 14 18 208 -4 59 62 270
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b axis were recorded. Using the mean value of the
reflexions measured more than once, 1564 reflexions
remained.

Determination and refinement of the structures

The a and b axes of the three aflatoxin B; modifica-
tions are of the same order of magnitude but the ¢ axes
differ appreciably. These differences can be explained

Observed and calculated structure factors ( x 10) and phase angles of the monoclinic modification

F-N F=C ARG F-D F-C ARG F-N F-C ARG F-0 F-C ARG F-D F-C ARG
A9 3391-6 19 30 103} 3 33 25 36112 49 46 251} H k=1 e 6
112 205| -7 37 37 240 2 106 100 28311 67 69 176|13 48 54 60
133 226|-8 16 18 110| 1 75 73 132)10 80 82 73[12 26 31 316
41 203{-10 16 17 141| O 50 42 114| 9 98 101 33|11 67 &7 229
46 jeelll B 10 571 ~1 65 59 288] B 85 AT 270|110 44 39 131
32 2700-12 6 13 180{ -2 68 45 116] 7 88 97 143 9° 61 61 S2
42 149 -3 109 103 80| 6 61 57 36[ 8 66 46 151
66 75| W keb L=3 |- 27 21 16| 5 43 40 165{ T 67 14 186
65 154 7 26 19 287[-5 93 92 172 4 83 82 148] & 54 58 350
29 37| 6 12 12 24|~k 56 %6 13| 3 132 129 71} 5 12 17 154
6 1] 5 15 10 225|~7 21 20 135) 2 87 83 161} 4 29 23 291
17 163] 4 16 27 213[-8 76 73 31f{ 1 79 75 101 3 99 95 355
3 19 23 120{-9 A6 95 3.0l 0 125 14 92| 2 31 29 274
2 =3 | 2 35 45 180|-10 137 151 208|-1 106 103 276| 1 10 5 270
50 110 1 12 14 12s|-11 64 64 168) -2 83 86 S56) 0 8BS 96 325
36 335 0 31 33 46[-12 44 43 35[-3 73 69 18[-1 S8 60 106
& 315[-1 11 15 270[-13 35 45 307[-4 37 31 642 124 120 22
26 60)-2 18 18 97[-16 14 5 116|-5 154 143 41{-3 171 178 288
70 350 (-3 32 39 309 -6 187 176 302 [~4 172 169 199
47 17(-4 33 43 248] W ¥e 4 te 4 |-7 1390 132 207|-5 121 117 99
62 281 (-6 22 36 197|11 12 9 1678 137 130 127|-6 117 114 32
S8 22¢(-7 18 29 191{10 164 21 66|=9 71 61 39[-7 65 60 240
37 294(-8 20 39 330 9 11 13 149|-10 44 38 259|-8 19 19 221
13 106(-9 8 ol 8 20 19 17511 S0 45 177[-9 101 98 11
6 LIB10 6 5 180| T 26 34 90|12 19 21 4510 39 35 66
80 243 6 67 66 4L[13 16 12 205F11 16 16 52
149 103 | W ke 7 =3 | 5 41 45 29 F12 17 21 21
RO 117) 2 14 26 326| & 245 244 189) H ke« 3 Le5 [I13 10 11 226
267 136 1 11 15 264} 3 131 131 180f12 9 11 3
273 50} -2 8 18 25| 2 119 113 19|11 43 3% 9| W K= 2 (=
232 298|-3 3 10 48| 1 52 59 198[10 2t 14 90|12 8 20 1
135 133 /-4 9 12 31| 0 4 19 285 9 69 65 26|11 41 52 268
25 122 |-5. 7 15 336|-1 47 61 328| 8 52 48 305|10 &7 81 203
33 53 -2 66 62 162 7 93 89 210[ 9 45 46 90
92 169 ¥ ke 0 Les4 [ -3 86 91 3T| 6 131 129 102] B 45 46 20
79 268]15 10 9 62{=-4 33 2R 225] 5 45 37 12| 7 26 30 188
17T 10f16 16 25 77]-5 17 24 90| &4 43 40 321| 6 56 64 305
46 73113 17 21 270{ -6 24 27 270( 3 42 42 55{ 5 36 41 348
«3 8|12 42 52 333[-7 30 32 193 2 60 55 255| &4 94 91 92
12 82011 79 8 16|-8 3 8 3100 1 IS 73 11| 3 66 62 36T
0 281|10 27 32 42|-9 33 36 175| 0 50 47 320| 2 76 T1 139
31 65| ¢ 79 75 25[-11 69 82 194]|-1 103 9 216 1 9 B 49
23 361 8 32 26 11712 27 26 350|-2 43 30 33 |-1 51 52 148
17 279 7 54 51 310|213 53 81 11[-3 4 38 340 | -2 41 40 234
16 210 6 52 41 57 -4 79 B& 135|-3 56 S0 158
25 285| 5 86 87 17| H X« 5 La & | =5 69 58 229|-4 69 59 262
4 56 59 118] 9 20 25 247[-6 15 16 47 (-5 70 66 148
M Ke3 Le3 | 3 63 59 313] 8 11 9 251|=T 41 36 36i-6 75 76 35
14 13 18 281| 2 102 92 285 7 46 39 196[-8 60 66 140[-7 78 72 318
13 28 26 20| 1 18 29 161 6 24 27 279(-9 116 118 e3[-8 48 <0 251
12 51 56 239 5 7 7 160110 52 47 13[-9 40 40 313
1M 18 77 137 W k=1 Lx4 | & 56 55 10611 18 17 21110 15 13 65
10 30 32 1e6|15 22 25 50| 3 40 38 299[-12 26 30 107111 29 26 105
9 106 101 16312 22 22 177| 2 69 76 310-13 12 15 18012 29 28 321
A 49 49 311411 106 101 189) 1 92 96 64 F13 10 14 341
7 168 169 7110 49 44 202f-1 69 85 215( H ke & 5
6 213 207 88| 9 97 95 195;-2 30 38 192|10 26 31 170 Xe 3 =6
5 93 89 230| 8 45 37 2741-3 66 76 185 9 20 19 23|11 14 20 118
4 55 52 67| 7 60 65 179)-4 25 36 128 8 46 50 19910 42 40 83
3 108 104 681 & 34 35 250f-~5 11 18 250 T 32 31 &0{ 9 26 25 326
2 163 155 250 | 5 118 116 359[-7 7 10 142| 6 35 38 339| 8 29 28 140
1 50 &7 38| & 132 129 100|-8 20 36 120 5 29 25 272} 7 23 23 3
v 32 271 207 ; 430 405 971=9 18 30 87 8 75 12 0| & 33 31 230
-1 93 89 302 132 125 34611 11 14 90{ 3 S0 47 293 S 8 BS 186
-2 83 83 301{ 1 11&8 127 203 2 52 5 2260 4 W 10 231
-3 31 34 14| b 156 150 59| K ks 6 w4 | 1 22 19 241| 3 103 101 165
-4 119 112 66|-1 58 50 347{ 6 5 17 96| 0 39 42 140/ 1 40 39 309
-5 6T 61 15|-2 &1 71 298| 5 18 35 336[~-1 100 106 B1] 0 43 48 216
“6 T1 k6 10[-3 51 57 100f 4 16 15 160f=~2 16 20 353[-1 22 15 321
-7 35 30 3&l-s 31 33 285f 3 22 25 21[-3 22 -2 51 68 T
-8 74 15 65|-5 49 47 47| 1 13 23 184[-¢ 52 50 106 (=3 101 112 332
-9 226 218 136 (-6 48 47 56| O 16 21 68[~5 55 S9 118|-4 30 35 86
[F10 126 119 196 |-7 33 30 12[-1 9 16 99[-6 47 46 W5 (-5 53 63 68
11 49 42 11l-8 52 46 146[-5 18 8 -7 18 30 229|-6 51 58 303
12 20 30 82f-9 19 22 95|~6 9 17 310({-8 32 35 S0|-7 35 33 180
13 33 31 197 }10 S50 52 336]|~T 24 43 208|-9 16 25 296 )-8 17 9 104
e 21 22 10211 28 25 159)-8 21 33 18810 30 32 227F12 8 5 90
F15 11 9 286 [12 47 45 1 F11 15 16 135
F13 25 33 230| H Ks 0 L= 12 25 31 233 | H K=& =6
Ho ke & Le3 L1642 55 19216 27 26 94 e T 13 195
1209 7T T8p15 18 36 355|13 19 19 118| v ke5 a5 | 8 13 21 238
11 41 0 287 12 21 23 195 8 19 22 283 7 & 5 46
10 14 10 O] H Kke2 toé |J1 48 50 346| 7 10 12 192| 6 17 22 134
9 56 52 13[14 4 16 150/10 82 79 78] 6 13 16 315! 5 9 12 0
8 68 66 296 (13 20 13 53| 9 78 ¥ 126| 5 16 17 217( 3 13 16 148
752 47 302{12 33 38 149| 8 & 7 33| 4 26 27 195| 2 13 16 51
6 47 e3 25[11 62 66 22| 7 133 132 106 3 33 31 185 | 1 37 40 105
5 202 189 177110 9 13 O 6 4B 55 348 2 5S4 52 254 O 45 54 284
4 85 82 150 | 9 49 47 352| 5 140 136 274 1 76 81 313 |-1 59 &7 207
3195 187 355 [ 8 40 39 25| 4 108 101 181 0 46 51 60 {=2 44 52 141
2 93 87 29| 7 72 79 136| 3 91 91 158{-1 27 30 169]-3 23 24 26
1 105 103 159 | & 78 76 341 2 76 TT 271 (=2 11 18 320 |-& 16 26 294
0 88 88 74l 5 95 90 180 1 34 51 242]-3 33 34 320/-5 25 36 170
-1 47 44 180 | 4 42 40 183 -4 48 60 219 -6 33 35 173
-2 93 93 173[ 3 22 19 171 W xke1 a5 (=5 23 33 121le7 20 29 2713
-3 64 65 108| 2 s9 58 123|164 29 29 36|-6 27 35 66|-8 17 19 31
~4 41 46 195| 1 149 145 16312 13 18 152 |-7 25 28 302 [-9 13 11 147
-5 18 16 169| 0 179 167 202|11 23 17 225[-8 15 8 15510 20 18 196
-6 72 18 9 |-1 120 111 349| 9 34 36 7T2M10 5 11 1511 2 3 213
~7 49 55 320 |-2 162 149 s8| 8 T1 T8 184
-8 17 11 337f-3 40 41 275| 7 40 43 0| H ke6 te5 | H Kes ie6
-9 40 53 45[-4 141 136 28| 6 18 17 262 4 21 21 0| 5 )8 23 265
10 13 13 309 (-5 "76 Ty 224] S 63 66 348] 2 16 15 270| &4 26 35 158
F11 37 39 356 |-6 30 23 227| & 57 49 72f{ 1 16 17 189| 2 8 15 226
[F12 84 105 348 | -7 61 60 347| 3 30 27 125( 0 30 43 49| 1 20 28 238
F13 30 38 20313 44 45 30 2 107 103 29|-1 22 25 13k |-1 26 31 T4
16 46 62 162|-9 96 94 331| 1 85 85 138|-2 38 &5 214|-3 17 23 170
l1o 28 32 34| 0 102 102 350 (-3 13 20 290 (-4 10 10 144
H Ke 65 ts3 kl1 53 49 60|-1 82 B85 220 -4 16 18 -6 9 20 167
10 16 25 180 b12 22 24 0[-2 99 101 183 ~T 9 5 235
9 12 16 77|13 24 18 102|~3 105 104 139| H X« 0 L=6 |-8 11 13 300
8 48 52 20716 T T 90|~ 60 55 19613 10 10 90
7 12 15 168 F1S 10 13 174|-5 53 52 81[12 36 35 303 | M Ke§ L= b
6 28 35 239 ~6 48 48 203[11 26 25 15| 0 & 2 90
5§ 55 65 2821 M ke Ltss |-7 73 71 208|10 39 36 308 (-2 12 36 168
¢ 28 35 Sali3 19 23 160|-8 65 62 26| 9 23 25 309|-3 19 44 215
3 33 41 369(12 31 29 59[~9 17 12 0| 8 4 13 307
2 126 131 32011 2 1 0RO 19 13 1261 7 21 27 200
1 9 95 249110 40 40 174[11 21 14 24| & 11 12 259
0 97 99 130 9 57 sS4 261F12 17 13 61| S 83 77 31
-1 69 78 41| 8 143 146 178113 27 23 345| & 42 39 87
-2 60 61 287{ 7 &5 67T 92f1& 16 14 157 3 74 82 308
-3 18 20 84| & 157 156 34T 2 32 38 315
-6 68 73 360 { 8 110 11¢ 265 H Ke2 ta5 [ 1 38 58 19
=5 38 45 1181 4 91 94 1564413 15 20 19
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with the aid of Fig. 5 of the preceding paper (van Soest
& Peerdeman, 1970a). This figure shows a projection
of the structure of aflatoxin B, . CHCI; along the a axis.
Within a period of 36-25 A, there are two aflatoxin B,
layers separated by a chloroform layer. The shorten-
ing of the ¢ axis of the orthorhombic form to a value
of 28-35 A can be explained from the absence of the
chloroform layers and a further shortening to a value
of 14-04 A in the case of the monoclinic form can be
accounted for by ‘removing’ one of the two aflatoxin
B, layers.

In view of this it seems likely that the orientations
of the aflatoxin B; molecule will be the same in all
three structures. This assumption was easily verified
by making use of a simple technique. Coordinates of
the molecules (calculated from those of the known
structure I) were used to calculate the minimum re-
sidual functions R(0YZ) and R(X0Z). In other words,
the R value defined as || Fo| — | Fc||[/2| Fol was repeated-
ly calculated for a number of reflexions when the mol-
ecule was systematically moved through the unit cell
(e.g. van Soest & Peerdeman, 1970a). For the ortho-
rhombic modification, 18 strong low-order Ok/ reflex-
ions and 20 strong low-order 40/ reflexions were used.
The minimum value of R was 0-10 for both functions.
In this way, the approximate position of the molecule
was determined and further refined by calculating
R(XYZ) for a small area with 47 strong low-order hkl
reflexions. R(XYZ) was 0-10 for the final position. The
same procedure was followed for the monoclinic mod-
ification. For the space group P2,, only the function
R(0YZ) needed to be calculated.

The structures were refined with the aid of an IBM
1800 computer, using a block-diagonal least-squares
program, The R for the orthorhombic form decreased

Table 2. Final positional parameters and

Orthorhombic modification

x/a yib zfe

C(1) 75043 (58) 53704 (69) 55708 (13)
C(2) 58313 (58) 51418 (66) 53148 (13)
C(3) 49526 (55) 31993 (64) 55241 (12)
C4) 76630 (53) 35499 (62) 58866 (13)
C(5) 62301 (49) 23397 (59) 58663 (12)
C(6) 90976 (58) 30920 (68) 61891 (14)
C(D) 60883 (50) 4999 (58) 61510 (12)
C(8) 46765 (51) —8973 (64) 61602 (13)
Cc) 74793 (47) 767 (60) 64570 (12)
C(10) 46459 (52) —26617 (66) 64451 (13)
can 74637 (52) —16816 (61) 67484 (12)
C(12) 60720 (56) —29825 (62) 67279 (13)
C(13) 86793 (55) — 24198 (66) 71231 (13)
C(14) 77945 (61) — 44821 (70) 72860 (14)
C(15) 18581 (58) — 16057 (83) 58583 (18)
C(16) 86302 (62) — 11502 (68) 75705 (14)
cQan 78521 (61) —22276 (83) 78990 (14)
o(l) 85136 (47) 68025 (57) 55236 (12)
0(2) 4251 (42) 40052 (57) 62233 (12)
0(3) 88869 (35) 13244 (44) 64787 (9)

04) 62288 (40) —46731 (44) 70200 (9)

0(5) 33874 (37) —3649 (37) 58685 (10)
0(6) 73564 (44) —42350 (52) 77662 (9)

THE CRYSTAL STRUCTURES OF AFLATOXIN B, 1l

without complications to a value of 0-053. The num-
ber of reflexions used was 1564. Thirty-five atomic pos-
itions, the anisotropic temperature factors of the 23
heavy atoms and one scaling factor were varied. Dur-
ing the refinement of the monoclinic form it appeared
that the reflexions from 43/ to 46/ were systematically
calculated too high. As they were measured separately
from the others, a second scaling factor was introduced
for these reflexions. The final R was 0-076 for the 1144
reflexions observed and 0-084 if the 64 zeros were in-
cluded. The hydrogen atoms were given isotropic tem-
perature factors equal to those of the carbon atoms to
which they are bound; these factors were obtained
from the refinement. The atomic scattering factors
used in these refinements were taken from International
Tables for X-ray Crystallography (1962). The final
structure factors are detailed in Table 1 and the struc-
tural parameters in Tables 2 to 4. The arbitrary num-
bering of the atoms of the molecule is given in Fig. 1.

Table 3. Final parameters and e.s.d.’s (x 10%) and the
isotropic temperature factors (A) for the hydrogen atoms

Orthorhombic modification

x/a /b z/e B
H(1) 6093 (56) 5088 (73) 4987 (14) 29
HQ®) 5182 (58) 6499 (73) 5368 (14) 29
H@A) 4639 (57) 2279 (77) 5281 (14) 27
H@) 3835 (56) 3485 (71) 5700 (14) 27
H(5) 2110 (62) 6854 (79) 5715 (15) 41
H(6) 917 (63) 9179 (80) 5647 (15) 41
H(T) 1379 (63) 8441 (78) 6170 (15) 4-1
H(8) 3620 (57) 6354 (73) 6454 (14) 3-0
H(9) 9869 (60) 7368 (76) 6998 (14) 30
H(10) 8450 (59) —5828 (74) 7203 (15) 34
H(1) 9113 (59) 403 (77) 7585 (15) 3-5
H(12) 7666 (61) 8057 (77) 8256 (15) 3:6
e.s.d.’s ( x 10%) for the non-hydrogen atoms
Monoclinic modification
x/a ylb z/e

39165 (118) 63859 (117) — 60682 (45)

22927 (120) 62432 (119) — 55162 (50)

13910 (118) 41548 (119) — 59590 (48)

40810 (105) 44003 (110) — 67042 (44)

26747 (111) 31506 (107) — 66724 (41)

54811 (121) 37870 (125) — 73150 (51)

24975 (111) 11687 (102) —72587 (43)

10794 (110) —2503 (116) —172820 (47)

38432 (110) 5746 (113) —78751 (44)

10715 (120) —21867 (114) — 78671 (48)

38441 (111) —13016 (115) — 84782 (45)

24454 (122) —26361 (107) — 84383 (46)

50393 (111) —22523 (118) —92471 (47)

41316 (131) —44311 (119) —95696 (49)

—16650 (120) —8691 (142) —66502 (67)

49798 (123) —11385 (117) —1522 (41)

42197 (135) —23665 (131) —8225 (54)

48846 (86) 79474 (81) — 59881 (35)

68384 (91) 46433 (99) —73661 (44)

52632 (71) 18494 (76) —79108 (31)

25719 (89) —44878 (75) —90423 (34)

—1792 (80) 4554 (83) — 66853 (37)

36926 (96) — 43860 (87) — 5471 (34)



Table 3 (cont.)

Monoclinic modification
x/a
H(1) 2880 (117)

H(2) 1659 (123)
H(3) 903 (126)
H(4) 253 (121)

H(5) —1169 (137)
H(6) —2345(133)
H(7) —2151 (134)
H(8) 85(123)
H(9) 6358 (123)
H(10) 4946 (123)
H(11) 5915 (121)
H(12) 3784 (133)
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yib

6008 (112)
7543 (126)
3154 (125)
4444 (122)
7317 (132)
9946 (125)
8698 (129)
6819 (121)
7742 (123)
— 6090 (124)
488 (128)
7913 (127)

zle

—4821 (53)
— 5491 (54)
— 5400 (54)
— 6289 (54)
— 6305 (56)
—6169 (55)
— 7217 (56)
—17901 (53)
—9002 (50)
—9428 (55)

—115 (59)
—1610 (57)

&

PR ORWR BB W
NoOAILAARIDID

cas)

Fig.1. Arbitrary numbering of the atoms of the aflatoxin B,

molecule.

Discussion

The bond lengths and the bond angles (not corrected
for thermal motion) of the aflatoxin B; molecules
together with their standard deviations, are listed in
Tables 5 and 6. Except for the outer dihydrofuran
ring, the structure of the molecule is very similar to
that of the aflatoxin B, molecule (cf. van Soest & Peer-
deman, 1970b). Twenty of the 23 heavy atoms are ap-
proximately lying in one plane, just as the five atoms
of the protruding dihydrofuran ring. The least-squares
equations of these planes and the distances from the
atoms to the planes are given in Table 7. Projections
of the structures on the (100) plane are shown in Fig.
2(a) and (b). Comparison of the projection of the or-
thorhombic modification [Fig. 2(a)] with that of afla-
toxin B;.CHCI; shows that the first structure can be
derived from the second by ‘removing’ the chloroform
layers and by ‘moving’ the aflatoxin B, layers towards
one another. The resulting packing of the cyclopen-
tenone rings is rather close: the distances C(2)- - - O(1)
and C(3)---O(1) are 3-24 and 3-32 A respectively. If
we also ‘remove’ one of the two aflatoxin B, layers,
the monoclinic structure results [Fig. 2(b)] showing a
different packing of the cyclopentenone rings. Except
for the 3-35 A of the C(3)- - -O(1) contact, none of its
intermolecular distances is shorter than 3-40 A.

The mode of packing of the aflatoxin B, layer has
already been described (van Soest & Peerdeman,
1970a). 1t is now clear that this layer occurs in all
three structures. It is characterized by strings of co-
planar molecules in the directions [110] and [T10]. The
molecules within a string are coupled by an interac-

Table 4(a). Final thermal parameters and e.s.d.’s ( x 10°) for the non-hydrogen atoms

Orthorhombic modification

The anisotropic temperature factor is defined as
exp [—(B11h2 + Baok? + B3312 + 2B12hk + 2f13h1 4 2B23k1)] .

c()
Cc(2)
Cc(3)
C4)
C(5)
C(6)
C(7)
C(8)
C©)
C(10)
c(n
Cc(12)
c(13)
c(14)
C(15)
C(16)
c(17)
o(l)
0(2)
0(3)
0(4)
0(5)
0(6)

Bt
1809 (80)

1915 (82)
1655 (76)
1508 (72)
1210 (63)
1630 (78)
1355 (66)
1342 (69)
1080 (56)
1469 (72)
1335 (67)
1685 (77)
1501 (72)
1932 (89)
1438 (81)
1954 (92)
1889 (89)
2364 (74)
1830 (64)
1249 (47)
2132 (61)
1534 (53)
2343 (68)

B2
2171 (112)
1816 (103)
1913 (106)
1864 (98)
1706 (93)
2103 (111)
1533 (89)
2028 (126)
1728 (93)
1971 (105)
1748 (96)
1684 (97)
2126 (110)
2151 (116)
3181 (150)
2262 (117)
3325 (150)
3468 (112)
3600 (114)
2114 (73)
1932 (75)
2494 (84)
3076 (96)

B33
104 (5)
98 (4)
88 (4)
90 (4)
91 (4)
129 (5)
89 (4)
97 (4)
88 (4)
105 (4)
91 (4)
93 (4)
108 (4)
115 (5)
186 (7)
116 (5)
114 (5)
205 (5)
227 (5)
128 (4)
125 (4)
160 (4)
100 (3)

B2 B3 Ba3
—243 (94) 24 (18) 78 (21)
—269 (91) —44 (17) 73 (19)
— 170 (86) -55017) 13 (19)
—171 (78) -317) 12 (19)

—47 (73) 32 (15) —18 (18)
—327 (90) —-11(19) 84 (22)
—190 (73) 31 (195 31 (17)
—302 (80) —23 (16) —21(20)

—30 (71) 17 (14) —20 (18)
—613 (83) 16 (16) —0(20)

—46 (78) —23(16) 19 (18)
—289 (84) —6(17) 69 (18)
—136 (86) 1(17) 122 (21)

79 (100) —29(19) 68 (22)
—1763 (101) —98 (22) 78 (30)
— 164 (98) —111 (20) 82 (22)

—33(112) —79 (19) 4 (26)
— 1382 (87) —169 (18) 422 (21)
— 1493 (78) —-223(17) 407 (23)

— 372 (55) —56(12) 118 (14)
—466 (67) —85 (14) 144 (15)
—750 (63) —149 (14) 154 (18)
—617 (80) 11 (14) 114 (16)
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tion between the methyl group and the carbonyl oxy- thorhombic modification and 3-00 and 3-10 A of the
gen atoms O(1) and O(2), as is indicated by the short monoclinic modification (see Fig. 2). Sutor (1963) has
intermolecular distances of 2-97 and 3-18 A of the or- reported a number of crystal structures containing

Table 4(b). Final thermal parameters and e.s.d.’s (x 10%) for the non-hydrogen atoms

Monoclinic modification

The anisotropic temperature factor is defined as
exp [—(B1142 + Baok? + 3312+ 2B1ohk + 2B13h1+ 2B23k1))]

Bu Bz B33 Bz B3 B
c) 182 (18) 292 21) 39 (3) -1307 —~15(6) —6(6)
CQ2) 163 (18) 299 (22) 51 3) -36(17) . 13 (7) —15(7)
C@3) 159 (18) 291 (21) 47 (3) -39 (16) 26 (7) —-19(7)
C(4) 124 (16) 262 (19) 38 (3) —~30 (14) ~3(6) ~10 (6)
C(5) 164 (17) 275 (19) 29 (3) —14 (13) —6 (6) 3(6)
C(6) 174 (19) 329 (23) 49 (4) -39 (18) -0 —18 (8)
C(D) 143 (16) 225 (17 35(3) —-21 (14) —5(6) —1(6)
C(8) 137 (17) 279 (20) 44 (3) —48 (15) —8(6) 10 (7)
C(9) 123 (16) 287 (19) 39 (3) —27 (15) —6(6) 16 (6)
C(10) 178 (19) 247 (19) 48 (3) —44 (15) e -9 (7)
c@1) 132 (16) 286 (19) 40 (3) —23(15) —-5(6) -6 (1)
C(12) 200 (19) 232 (18) 43 (3) —26 (16) -3(D) —9(6)
C@13) 147 (18) 306 (21) 45 (3) -107 2( —13 (D)
C(14) 256 (23) 262 (21) 46 (3) —1(18) 3 (8) —2(7)
C(15) 101 (19) 395 (28) 94 (6) -97 (19) 17 (9) —14 (11)
C(16) 201 (20) 297 (21) 46 (4) 16 (19) 19 (7) -3
ca7) 258 (25) 322 (24) 53 (4) 21 (20) 15 (8) 9 (8)
oq) 213 (14) 304 (15) 53 (3) —65 (13) -105 —22(5)
0(2) 185 (14) 411 (20) 88 (4) —102 (14) 36 (6) —64 (7)
0(@3) 135 (12) 302 (14) 43 (2) —37(10) 4 (4) —17 (5)
04) 252 (14) 245 (14) 57 (3 —49 (12) 22 (6) —22(5)
o(5) 147 (12) 311 (15) 70 (3) ~70 (12) 33 (5) —28 (5)
O(6) 273 (15) 351 (1) 45 (3) —47 (14) —3(6) —13 (5)

Table 5. Bond lengths and e.s.d.’s (A) of the aflatoxin B, molecules

Orthorhombic ~ Monoclinic Orthorhombic Monoclinic
C-C bonds
sp3-sp3
C(2)—C@3) 1-534 (6) 1-554 (11) ~C-0 bonds
C(13)-C(14) 1-554 (6) 1-559 (11) C(14)-0(4) 1-445 (5) 1-436 (12)
C(14)-0(6) 1-413 (5) 1-419 (8)
sp2-sp3 C(15)-0(5) 1-435 (6) 1-441 (11)
C()—C2) 1-505 (6) 1-510 (12)
C(3)—C() 1-497 (5) 1-517 (11)
C(11)-C(13) 1-502 (5) 1-511 (11) =C-0 bonds
C(13)-C(16) 1-504 (6) 1-508 (9) C(6)—0(@3) 1-402 (5) 1-405 (9)
X C(9)—0(@3) 1-360 (5) 1-385 (9)
sp2-sp C(8)—O0(5) 1:349 (5) 1:347 (10)
C(1)—C@) 1-469 (6) 1-453 (9) C(12)-0(4) 1-363 (5) 1-362 (8)
C(4)—C(6) 1-444 (6) 1431 (1)) C(17)-0(6) 1-387 (6) 1-412 (10)
C(5)—C(7) 1-426 (5) 1-417 (9)
C-H bonds
C=C bonds C(2)—H(1) 0-95 (4) 11 (1)
C(@4)—C(5) 1-363 (6) 1-362 (11) C(2)—H(2) 1-01 (5) 1-:0 (1)
C(16)-C(17) 1-307 (6) 1-298 (12) C(3)—H(3) 094 (4) 1-1 (1)
C(3)—H(4) 1-02 (4) 1-:0 (1)
C(10)-H(8) 1-02 (5) 1-0 (1)
C---C bonds C(13)-H(9) 1-01 (5) 1-1 (1)
C(7—C(8) 1-419 (6) 1-427 (11) C(14)-H(10) 1:03 (5) 13 (1)
C(7)—C(9) 1-419 (5) 1-400 (11) C(15)-H(5) 1-07 (5) 1-3 (1)
C(8)—C(10) 1-383 (6) 1-386 (10) C(15)-H(6) 1-08 (5) 1-0 (1)
C(9)»—C(11) 1-391 (5) 1-369 (9) C15)-H(7) 0:96 (5) 09 (1)
C(10)-C(12) 1:390 (6) 1-365 (12) C(16)-H(11) 1:06 (5) 1-3 (1)
C(11)-C(12) 1-370 (6) 1-389 (12) C(17)-H(12) 1-04 (4) 1-1 (1)
C=0 bonds
C(1)—O01) 1-214 (6) 1-233 (10)

C(6)—0(2) 1-195 (6) 1-206 (11)



T. C. VAN SOEST AND A. F. PEERDEMAN 1953

short CH- - -O contacts; these interactions would be
due to hydrogen bonding,

Table 6 (cont.)

Orthorhombic  Monoclinic

C(13)-C(16)-C(17) 109-3 (4) 109-9 (7)
Table 6. Bond angles and e.s.d.’s of the aflatoxin gg{g;_ggé;}_g((f—),) 11 (l)g'g g; 1(1;7‘3 gg;
B, molecules C(12)-0(4)—C(14) 109-1 (3) 1086 (7)
Orthorhombic  Monoclinic C(1)—C(2)—HQ) 107 (3) 96 (7)
C(2)—C(1)—0(1) 125-9 (4)° 124-8 (7)° C(1)—C(2)—H(2) 106 (3) 112 (7)
C(4)—C(1)—O0(1) 127-2 (4) 127:6 (7) C(3)—C(2)—H(1) 116 (3) 112 (7)
C(2)—C(1)—C(4) 1069 (4) 107:6 (7) C(3)—C(2)—H(2) 114 (3) 116 (7)
C(1)—C(2)—C(3) 1064 (3) 1061 (7) H(1)-—-C(2)—H(2) 106 (4) 112 (D)
C(2)—CB3)—C(5) 104-2 (3) 1031 (7) C(2)—C(3)—H(3) 110 (3) 112 (7)
C(1)—C(4)—C(5) 110-5 (3) 1109 (7) C(2)—C(3)—H(4) 115 (3) 114 (7)
C(1)—C(4)—C(6) 1259 (4) 1266 (7) C(5)—C(3)—H(@3) 115 (3) 118 (7)
C(5)—C(4)—C(6) 123:5 (3) 122:5 (7) C(5)—C(3)—H(4) 109 (3) 111 (7)
C(3)—C(5)—C(4) 111-8 (3) 1119 (7) H(3)—C(3)—H4) 104 (4) 98 (7)
C(3)—C(5)—C(7) 1279 (3) 1263 (7) O(5)—C(15)-H(5) 111 (3) 106 (7)
C(4)—C(6)—0(2) 1289 (4) 129:5 (7) O(5)—C(15)-H(6) 109 (3) 103 (7)
C(4)—C(6)—0(3) 114-7 (4) 1149 (7) 0(5)—C(15)-H(7) 107 (3) 116 (7)
0(2)--C(6)—0(3) 116:4 (4) 115-5 (7) H(5)—C(15)-H(6) 110 (4) 108 (7)
C(5)—C(7)—C(8) 125-8 (3) 126:1 (7) H(5)—C(15)-H(7) 116 (4) 105 (7)
C(5)—C(7)—C(9) 1162 (3) 1163 (7) H(6)—C(15)-H(7) 103 (4) 118 (7)
C(8)—C(7)—C(9) 1179 (3) 117-6 (7) C(8)—C(10)-H(8) 116 (3) 122 (7)
C(7)—C(8)—O(5) 114:5 (3) 114-1 (7) C(12)-C(10)-H(8) 122 (3) 121 (7)
C(7)—C(8)—C(10) 122:2 (3) 1209 (7) C(13)-C(14)-H(10} 114 (3) 115 (7)
C(10)-C(8)—O(5) 123-3 (4) 1250 (7) 0(4)—C(14)-H(10) 104 (3) 107 (7)
C(8)—0(5)—C(15) 120-0 (3) 1184 (7) 0(6)—C(14)-H(10) 116 (3) 112 (7)
C(6)—O0(3)—C(9) 122:5 (3) 122:6 (7) C(11)-C(13)-H(9) 112 (3) 113 (7)
C(7)—C(9)—O0(@3) 122:7 (3) 121-9 (7) C(14)-C(13)-H(9) 114 (3) 120 (7)
C()—C(H—C(11) 120-6 (3) 122:5 (8) C(16)-C(13)-H(9) 113 (3) 108 (7)
0(3)—C(9H—C(11) 1167 (3) 1156 (7) C(13)-C(16)-H(11) 122 (3) 113 (7)
C(8)—C(10)-C(12) 1162 (4) 1173 (7) C(17)-C(16)-H(11) 129 (3) 136 (7)
C(9)—C(11)-C(12) 1179 (3) 1166 (8) C(16)-C(17)-H(12) 132 (3) 133 (7)
C(9)—C(11)-C(13) 131-8 (3) 1335 (D) 0O(6)--C(17)-H(12) 113 (3) 113 (7)
C(12)-C(11)-C(13) 110-:2 (3) 109-8 (6)
C(10)-C(12)-C(11) 125-1 (3) 125:0 (7) Thermal motion
(C:E }?3_883_8233 }%%g 8; }%%3, %g; The atomic vibration ellipsoids of the two molecules
C(11)-C(13)-C(14) 101-0 (3) 100-4 (7) have been analysed in terms of rigid-body tensors of
gg i i ;—ggg;—ggg; {(1)?'(3) 8; }(1)?553 % translation (T), libration (L) and screw motion (S)
C(13)-C(14)-O(4) 1071 (3) 1082 (6) (Schomakg:r & Trueblood, 1968). All 23 heavy gtoms
C(13)-C(14)-0(6) 107-5 (3) 107-0 (6) were considered and the results of the analysis are
O(4)——C(14)-0(6) 107-8 (3) 106-8 (8) given in Tables 8(a) and 8(b).

Table 7. Equations of the least-squares planes and the distances from the atoms to these planes

Monoclinic modification
+0-4208X—0-5550Y+0-7176 Z + 7-:4222 =0

Orthorhombic modification
—04219X+0:5451Y+0-7245Z2—10-8087=0

Cc(1) +0-016 A C(11) +0-002 A C(1) —0-032 A Cc(11) —0-012 A
C(2) —-0-036 C(12) —0-031 CcQ2) +0-072 C(12) +0-024
C(3) +0-011 C(13) +0-114 Cc@3) +0-012 C(13) —0-117
C(4) —-0-019 C(14) +0-026 C4) +0-020 C(14) —-0-018
C(5) —0-007 C(15) +0-053 C(5) +0-015 C(15) —-0-023
C(6) —0-031 o(1) +0-082 C(6) 4+0-038 o(l) —0-161
C(7) —-0-014 0o(2) —0-083 Cc(7) +0-006 0(2) +0-140
C(8) —0-013 0(3) +0-020 C(8) —0-004 0(3) —0-011
C(9) +0-008 0(4) —0-069 C(9) —0-007 0o4) +0-051
Cc(10) —0-029 0o(5) —0-001 C(10) +0-028 0o(5) —0-022

—0-8862X+0-3716 Y —0-2768Z +12-1932=0

C(13) +0-005 C(17) +0-015
C(14) +0-003 O(6) —-0:011
C(16) —-0-012

Angle between the two planes
112-1°

AC26B-5

+0-8803X—0-3815Y—0-2820Z—-7-1915=0
C(13) +0-002 C(17) —-0-008

C(14) —0:006 0o(6) +0-009
C(16) +0-004

112-3°
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Table 8(a). Rigid-body thermal parameters . Table 8(a) (cont.)
Orthorhombic modification Principal axes of L
360 —39 26 Eigenvalue Direction cosines ( x 104)
T = 337 -17) x 104 A2 19:2 (°)2 —3710 5657  —17363
: 331 45 —3604 —8185 —4472
27 — 8558 994 5075

14
o(T)= 15 x 104 A2 .
R.m.s. difference between ‘observed’ and calculated Uj;:
50 x 10—4 A2,

* This origin symmetrizes S.
1 Calculated for the unique origin, using atomic weights
instead of mass weights.

52 —29
L = 92 —62 x 1071 (°)2
) x 1071 (°)2 i Calculated after S had been symmetrized.

120
o(L)= (

Unique origin (A)* 4-884 0-429 17-699

Principal axes of If Table 8(b). Rigid-body thermal parameters

Eigenvalue Direction cosines ( x 104)

1265 A2 —7175 7187 —6910 Monoclinic modification
2738 —8458 —4143 —3360 .

3671 —5278 5584 6400 406 —52 —16

Principal axes of T} T = 498 —38) x 104 A2
Eigenvalue Direction cosines ( x 104) 386

0-0402 A2 —7421 5122 —4321 19 16 17

0-0310 6621 4608 —5908 o(T)= 17 16} x10-4 A2
0-0296 —1035 —7246 —6812 17

/

' T\
‘ 4

e

C
T

<
:

)

Fig. 2. Projection of the structure of aflatoxin B; on the (100) plane: (@) orthorhombic modification; (b) monoclinic modification.
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Table 8(b) (cont.)

26 —17 =20
L =( 92 49) x 10-1(°)2

103
6 6 7
o(L)= ( 9 8) x 10-1 (°)2
10
Unique origin (A)* 2292 2:134  —10-356

Principal axes of It

Eigenvalue Direction cosines (x 104)
1217 A2 —1755 7130 6970
2832 —8591 —4014 3176
3721 5063 5748 6428
Principal axes of T}
Eigenvalue Direction cosines ( x 104)
00524 A2 —3560 9137 —1930
0-0405 — 6827 —1141 7228
0-0346 6381 3907 6630
Principal axes of L
Eigenvalue Direction cosines ( x 104)
15-2 (°)2 2037 —6531 —7292
4-8 197 7475 — 6638
20 9788 1228 1635

R.m.s. difference between ‘observed’ and calculated Uy:
59 x 10-4 A2,

* This origin symmetrizes S.

t Calculated for the unique origin, using atomic weights
instead of mass weights.

1 Calculated after S had been symmetrized.

The r.m.s. deviation between the thermal parameters
obtained by the least-squares refinement and those
calculated from the rigid-body tensors is 0-0050 A2 for
the orthorhombic and 0-0059 A2 for the monoclinic
modification.

The translation tensors are slightly anisotropic; how-
ever, an explanation for the directions of their prin-

A C26B - 5*

1955

cipal axes could not be found. The libration tensors
are clearly anisotropic in both cases: one of the prin-
cipal axes is always appreciably longer than the other
two.

The inertia tensors I (the principal axes and their
directions with respect to an orthogonal axial system)
for the two aflatoxin B; molecules were calculated using
the unique origins obtained by symmetrizing the screw
tensors S. The tensors I have one principal axis being
appreciably shorter than the other two. The angle be-
tween the largest principal axis of the libration tensor
and the smallest principal axis of the inertia tensor is
19° for the orthorhombic form and 8° for the mono-
clinic form,

The same anisotropy of the libration tensors has
also been observed for the aflatoxin B, molecule and
for the aflatoxin B; molecule of modification 1. For
both molecules, the axes showing the highest degree
of libration are also approximately parallel to the
axes, the moment of inertia of which is smallest; the
angles between the corresponding axes are 3° and 11°
respectively.

The conclusion seems justified that in all four struc-
tures, the libration of the aflatoxin molecule is in-
fluenced by its moment of inertia.
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