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The :Crysta] and Molecular Structure of 3,4-Dihydro-7-chloro-
6-diethylamino-2H,8H-pyrimido[2,1-b] [ 1,3 ] thiazin-8-one

H. J. TALBERG .

Department of Chemistry, University of Oslo, Oslo 3, Norway

The crystal structure of 3,4-dihydro-7-chloro-6-
diethylamino-2H,8H -pyrimido[2,1-b][1,3]thiaz-
in-8-one, C,,H,,ON,SCl, has been determined
from three-dimensional X-ray diffraction data
and refined by least squares methods.

The space group is P2,, a=10.261 A, b=
7.494 A, c=8.341 A, p=91.51°. The geometry
seems. to favour a possible CH..-O hydrogen
bond .(2.93 A), and one intramolecular non-
bonding contact is rather short (Ngg:--C4
2.712 A). '

The amino nitrogen atom has a pyramidal
hybridisation, and the dihedral angles (about
the Et,N — C bond) are 81 and 48°. The thiazine
ring moiety has an envelope-like conformation,
and the C10— S bond length (1.750 A) indicates
some double bond character in this bond.

Potential analgesics, with the following general
formula

0

S
Clﬁ};'(\CHz)n m

NEt -~ n=23

have been synthesized by Berg-Nielsen.! The
compounds were prepared from 2-bromoalkyl-
thiopyrimidin-6-ones by cyclization of the
bromoalkylthio side chain. The thiazoles (n=2)
formed more readily than the thiazines (n=3).
Studies by Reistad and Undheim ** have shown
that similar pyridine[2,1-b][1,3]thiazines rear-
range to their thiazole analogs. These investiga-
tions indicate that the [1,3]thiazines are less
stable than their thiazole analogs.

In order to examine the conformation of, and
the strained conditions obviously present in
these thiazine rings, and to shed some light on
conformational changes promoted by ring clo-
sure, a crystal structure determination of I,
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n=23 and a 2-propylthiopyrimidin-6-one deriv-
ative was initiated. The crystal and molecular
structure of 2-(3-diethylaminopropylthio)4,5-di-
chloropyrimidin-6-one (II) has been published,*
while the structure of I, n=3 is now reported.
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(1)
Cl l;lHEtz

EXPERIMENTAL

Colourless needle-shaped crystals were ob-
tained by slow evaporation of an acetone solu-
tion. The systematic absences were consistent
with the space groups P2; and P2,/m, the
former being the actual one as Z=2. Unit cell
parameters were determined from  diffractom-
eter measurements. Three-dimensional inten-
sity data were collected on a punched card
controlled four circle Picker diffractometer with
o —20 scan technique. The crystal used was
approximately 0.40 x 0.12 x 0.08 mm?, and was
mounted with b along the ¢-axis. The MoK«
radiation was monochromated with a highly
oriented graphite crystal. The 26 scan speed
was 1° min-1. Three test reflections were meas-
ured for every 100 reflections and the intensities
accordingly adjusted. Estimated standard
deviations in the intensities were taken as the
square root of the total number of counts
adding 1 9%, to allow for the uncertainty in the
adjustments. 1825 unique reflections with 20
less than 60° were measured. Only 811 of these
‘had an intensity larger than 2¢(I), and were
regarded as observed. The intensity data were
corrected for Lorentz, polarization and absorp-
tion effects. Atomic form factors used were
those of Doyle and Turner ® for chlorine, sulfur
oxygen, nitrogen, and carbon, and of Stewart
et al.® for hydrogen. All programs but the
ORTEP program ? applied during the structure
investigation are described in Ref. 8.
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Table 1. Observed and calculated structure factors. The columns are: &, 10 F ., 10 F ..
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Lo ks 6 Le 6,ks 1 s 4 23
2 3 81 7 60 3 4 43 22
1 82 85 =8 84 a2 L] a 36
0 s 74 ety 2] 30 Ls 6,k 3
*3 0 79 Ls S,ks 1 10 84 49
L 4,ks ¢ -8 118 108 L] 3 100
4 a8 (.1 Ls 4,xks § o7 38 “
Ls  1,Kke 12 a1 38 =10 48 24
0 -9 68 80 ~11 42 3
L= »i0 42 18 Ls S,xe 3
1] Ls 3,8 1 =8 73 T4
Ls 13 0 2l o7 73 79
10 11 44 3 Le 4,xs 3
11 -9 L4 40 1 a 16
Ls 9 43 70 =8 84 49
12 1" 87 a7 o9 49 56
10 Ls 2,ks 1 Ls J,xs 3
11 38 24 « 9 32

.10 a7 35 Le 2,ks 3

14" 42 3 =10 36 34

Ls i,xks Ls 1,Xks 3

12 46 52 =10 38 36

is O,ks 1 Ls O,xs 4

i1 86 Se 74 59
L 2,k= 2 L 3,Ks 4
=11 3 19 s 9 L1}
.10 53 39 43 45
10 40 38 =10 50 4
.12 1" 40 21 Ls 4,ks 4
=13 Ls 3,xs 2 7 64 56
Ls 10 3 17 Ls S,x= &
-3 =10 s se . a7 58
.7 Ls 4,xs 2 5 99 100
7 ”n 64 =7 71 72
1] 10 s 4 Ls &,x= 4
? 12 39 11 =8 44 o
Le Ls S,xz 2 -7 30 50
9 10 a5 29 =6 45 28
7 8 73 73 =8 81 32
L] -8 %6 9 = 4 39 38
-7 it L2 $3 9 (24 a8
.10 Ls &,ke 2 10 46 23
Ls «8 60 39 Ls 7,xs &
-4 «7 73 ”n 7 84 p24
-3 4 40 3 [] L1 29
o L] e 25 4 a s
1 9 62 50 1 54 a8
3 Ls 7,rs 2 0 4 1%
4 L] 58 %4 =3 95 92
L] ’ 70 35 = 4 3 28
Ls 6 82 30 ~9 40 L]
s 4 80 80 Ls A,x= 4
-2 -4 60 %0 = 4 %0 43
-3 -5 4 32 1 4 48
-4 -7 40 21 4 a6 31
-8 10 43 s Ls 9,z 4
-8 Ls 8,ks 2 s a 29
.9 -4 66 83 e« 1 as 25
Ls -2 37 24 o & 39 36
. 0 38 8y 7 aQ 8
3 1 66 (1] Lw 10,xs 4
6 4 53 58 3 1 20
Ls s 46 33 Ls B,xs S
1 Ls 9,ks 2 2 40 52
Ls s 83 82 =5 42 33
[} 4 86 40 Ls 7,3 3
2 -2 a 35 -4 a8 9
Ls -4 81 49 « 2 51 36
L] 7 42 1 =1 b24 25
4 -8 4 10 ? 85 7
Ls 9,Kks | Ls 10,xs 2 Ls 6,xs &
-9 a2 6 3 s2 30 5 40 &0
-6 (L] 3 6 81 3 . 70 56
-2 (1] 63 Ls 1,k 3 3 40 a3
1 86 85 e 2 a7 L1} 2 53 35
. 1 s 10,Kks 3§ 1 a4 24
s 149 127 = 1§ 50 32 3 58 A8
a 114 108 Ls 9,ks 3 « 4 42 40
[1] 60 1 64 74 =8 49 28
-1 ¥ 32 Ls 8,kx 3 S,k 5
-2 a3 26 2 L4 91 8 73 73
-4 43 35 1 59 6 =7 80 S1
-9 52 a6 4 87 83 3 63 67
-9 43 3} e 2 50 o . 62 85
Ls 7,ks 1t Ls 7,k 3 5 123 121
-9 49 0 7 44 34 ° 39 23
-2 60 4 = 6 38 37 Le 4,k §
-$ a7 35 =~ 4 82 74 ? 47 20
s 56 69 = 3 98 99 L] 78 73
7 37 11 =2 ar 42 =5 (24 38
L] 5 a5 2 13 119 =7 62 59
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Table 1. Continued.
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4 L
«7 75 80 L1 63 9 7Y 56 1 337
s 37 34 Ls 4,Xxs 7 =7 123 122 Le  2,Ks
1t 40 38 o 4 a0 = 4 193 199 4 421 418
Le 2,xkm % Le 3,Ks 7 =3 107 114 1 298 319
8 L1} 31 -9 39 3 =2 156 167 < 3 346 323
.19 38 29 =7 4 30 e | 617 586 Le 1,ke 1
Ls 1,k & o8 45 13 Ls 0,Kks 3 = 4 325 330
e85 68 67 a 72 52 =1 44 51 = 2 294 295
-7 67 68 Ls 2,ks 7 -3 124 132 -1 238 247
12 49 11 s 53 43 = 4 108 113 n 312 270
Ls 0,Ks 4 5 s = 3 183 182 4 341 325
12 %0 40 L4 33 =6 80 7 5 451 447
58 s 2 a4 22 «7 149 143 Ls O,K=
? 73 80 1 4@ 49 -8 61 81 2 259 260
Ls t,ks 6 3 a8 a5 L= 0,Kks 4 1 284 294
v8 64 67 =6 47 33 «7 63 69 L= 0,K
Le 2,ks 6 Le 1,k8 7 8§ 98 46 0 1134 1234
«3 67 61 =6 49 32 4 127 122 s 1,ks 2
-7 49 43 =4 a3 31 -3 67 81 1 343 322
? 36 12 «3 W 20 =2 116 116 0 598 622
L 3,ks 6 =1 49 37 =1 195 202 =t 561 519
-4 & 25 5 8 78 Ls O,Kx. 5 = 2 304 262
«5 8 4 Ls O,Ks 7 3 34 34 Le 2,ks 2
Ls 4,ks 6 5 80 51 =4 56 63 « 3 204 315
-4 4 50 Ls 0,Kks & =5 100 99 L 3,ks 2
.2 44 - o 88 70 -6 73 68 0 284 280
L] 72 76 Ls 1,ks A Le O,Ks & .t 271 284
Ls S,ks & Ll 65 67 - 4 82 67 = 3 318 J14
L] a7 9 1 54 52 =3 54 53 Ls 4,ks 2
L] 55 49 = 2 39 3V .2 a3 70 0 388 373
-1 3 50 Ls 0O,ks 0 -1 50 63 Ls 6,Kks 2
-2 66 72 =9 51 4“4 Le 2,Xks 0 -3 270 270
«3 77 69 « 7 152 150 2 416 414 Le 2,ks 3
-4 a0 19 «6 86 82 =1 390 376 4 258 259
Ls 6,kz 6 =85 467 62 o 467 430 Le 1,ks 3
-7 47 36 e 4 53 56 e 3 515 513 8 286 286
-3 82 80 = 3 373 851 Ls  1,Ke L= 0,ks 4
3 3 w2 203 279 2 524 a8 0 636 561
Ls 7,Kks 6 w1 463 495 L= 3,Ks Ls 1,ks 4
-3 4« 74 La O,k 1 = t 479 444 0 348 324
Le 8,Ke 7 = | 278 294 =3 399 395 Ls 0,ks 6
1 a 46 » 2 282 260 Ls  4,Kn n 282 246
Le 7,Kkx 7 -3 218 219 0 506 472 Ls 2,Xks 0
-3 40 46 ~ 4 239 233 Ls S,x 2 416 414
Ls 6,Ke 7 5 233 240 e 1 290 289 Ls 0,ks 6
14 4" 24 » 6 71 93 L= 6,Ks 0 241 248
Ls S,ks 7 - 7 1RS 182 = 3§ 56 26} Ls §,Ks 4
LR ] 22 <8 104 104

CRYSTAL DATA

3,4-Dihydro-7-chloro-6-diethylamino-2H,8H -
pyrimido[2,1-b][1,3]thiazin-8-one, C,,H,,ON;-
SCl, monoclinie, space group P2, a=10.261(7)
A, b=17.494(5) A, ¢=8.341(5) A, p=91.51(2)°,
V=641 A3, M=272.81, F(000)=288, u=0.44
mm-!, Dg(flotation)=1.40 gem™3, D=
1.41 gem-3.

STRUCTURE DETERMINATION

Coordinates of the sulfur and chlorine atoms
were found from a sharpened Patterson funec-
tion. A corresponding Fourier map revealed a
molecule with an apparent mirror plane through
all non-hydrogen atoms but the C3 atom and
the ethyl carbon atoms. However, subsequent
Fourier and full matrix least squares refinement
showed that no disorder was present, and that
the space group was truly P2,. In the final
refinements calculated positional parameters
and estimated thermal parameters (6—8 Az2)
for hydrogen atoms were included but not
refined. The refinements converged with a
conventional R factor of 0.082 and a weighted
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0 342 324 L 1,Kkm -3 156 158 4 134
Ls O,ks 4 2 22 488 « 2 130 129 Ls S,Ks
0 654 L1} Ls 2,xks 0 0 147 137 1 15
Ls 1,x -3 519 513 2 22 2n9 3 175
5 284 286 Q0 468 430 4 193 199 4 147
Ls 2,Ks 1 387 376 Ls 2,ks 5 190
4 262 259 Ls 1,ks O 6 127 133 Ls J,Kk=
Ls 6,K 3 5 185 5 216 216 1 204
-3 272 270 = 4 156 153 = 1 179 174 2 155
Ls 4,Ks « A& 250 225 -2 14 150 4 178
o 379 373 Ls 2,ks 0O -6 172 178 Le  2,Ks
Ls 3,Ks 2 8 153 160 Ls 1,Xs 1 1 151
-3 30 314 =2 274 272 = 8 186 183 = 3 228
-1 283 284 Lz 3,xs O 3 147 144 e 6 175
0 283 280 7 135 134 Ls O,Xs § Ls 1,Ks
Ls 2,k 2 2 195 206 7 178 182 « 8 139
- 3 306 318 1 172 174 3 232 240. = 6 143
L §,ks 2 0 156 164 4 23 233 ~ 4 203
- 2 301 282 Ls #,Km 3 22y 219 e 2 143
-t 561 519 « 2 159 157 Lz O,Ks 2 -1 212
n 610 622 1 255 243 2 1% 167 3 1y
Ls 0,K 2 S 142 148 4 194 199 Ls 0,xs
0 1186 §234 7 126 134 7 122 122 7 1850
Ls O,k= Ls S5,k O L= 1,k= 2 5 177
204 29, 5 147 150 =« 7 136 13 Ls 0,xs
2 260 260 o 164 156 = 8§64 174 1 197
Ls 1,xks -2 14 143 Ls 2,Xs 2 Le 1,x=
5 461 447 <« 3 156 147 = 8 136 149 « 1 252
4 337 328 e 4 149 150 2 189 187 e 2 152
0 303 270 Ls 6,Kks O Ls 4,xks 2 Ls 2,Kks
* 1 242 247 = 2 159 162 « 3 130 133 « 3 126
-2 287 295 Ls 7,Xs 0 .2 166 169 Ls 3,Ke
w4 324 339 = 3 184 . 160 Ls J,Kks 2 0 186
Ls 2,Kks Ls 6,Kks 1 2 146 136 « 3 164
-3 350 323 4 248 251 e 2 13 147 Ls d,xs
1 303 319 =1 125 "7 Ls 4,k 2 «2 128
4 425 416 * 3 165 169 1 199 205 0 188
L J,km Ls S,ks 1 3 159 149 Ls  6,ks
1 332 33 3 206 208 Ls §,ks o3 72
Ls 6,kz O 4 148 144 5 14 142 Ls 2,Kkm
-3 260 261 5 2y 244 o 130 141 4 140
Ls S,ks 0 Ls 4,xs 1 1 198 207 Ls 1,Ks
e 1 291 289 3 219 219 3 133 137 4 136
Ls 4,ka 0 2 193 204 s 6ks 2 5 138
0 498 472 = 5 141 128 <« 2 120 124 is 1,Kks
Ls I,z O 7 136 150 Le 7,Ks 0 1852
e 3 393 398 Le 3, Ks -3 17 139 Ls 0O,Xs
e | 476 444 e 4 160 158 Ls 6,ks 3 5 177
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Fig. 1. The 50 9, probability ellipsoids.
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Table 2. Fractional atomic coordinates for non hydrogen atoms, anisotropic thermal vibration
parameters and their estimated standard deviations (multiplied by 10%). The temperature factors

are expressed as:

exp — (81,71 + Baak® + Baslt + Brshk + Brshl+ Paskl)

Atom z Yy z P Bss Bss Bis Bis Pss
Cl17 8314 2503 6571 161 386 198 -2 -117 - 56
3 18 4 5 14 6 41 9 48

S1 2706 2459 3898 100 294 217 86 71 20
4 0 4 4 12 7 34 9 43

08 5876 2054 8209 268 681 73 -122 14 —26
9 29 10 16 68 13 76 24 77

N5 5325 2460 3439 81 213 114 —63 2 - 36
8 36 13 11 29 16 92 23 96

N6 7618 2497 2946 98 298 191 —-90 35 —472
9 35 13 11 34 19 71 26 75

N9 4439 2249 6034 183 209 109 -25 53 201
11 38 12 17 47 18 78 28 83

Cc2 2631 2496 3898 152 706 105 —411 -6 399
12 48 12 19 Y| 20 112 32 122

C3 3858 3228 1131 139 302 k| 3 -102 30
13 22 13 18 63 19 48 31 53

C4 5163 2578 1661 133 441 37 423 —-30 51
10 41 11 16 57 16 85 26 91

Ceé 6617 2562 4083 141 91 122 -27 18 77
12 43 13 16 34 21 87 30 103

Cc7 6814 2346 5685 125 301 104 111 -T77 —150
10 43 13 16 53 19 92 28 101

C8 5708 2296 6733 194 364 142 147 109 -31
14 53 16 22 65 26 124 43 137

C10 4354 2487 4494 141 135 147 —200 95 —201
11 40 16 17 35 24 86 38 102

Cl11 7875 667 2203 293 99 383 —132 250 — 227
21 32 28 32 38 43 63 64 70

Cli4 8798 5406 2166 245 474 385 37 232 532
22 33 27 32 93 49 81 65 106

C13 8741 3630 3081 73 675 227 -91 -108 - 52
16 34 20 19 90 31 61 37 84

Ci12 9101 633 1221 249 791 237 17 139 —151
19 36 19 30 112 37 99 56 106

R, factor (R,=(Swa*/SwF?)t) of 0.062. Ob-
served and calculated structure factors are
given in Table 1, and final parameters for non-
hydrogen atoms in Table 2. Magnitudes and
directions of the vibrational ellipsoids, and
numbering of atoms are given in Fig. 1. Bond
lengths and angles with estimated standard
deviations are presented in Table 3. The es-
timated standard deviations were calculated
from the correlation matrix. Short intermolec-
ular contacts are given in Table 3 and devia-
tions from a least squares plane through the
ring atoms in the pyrimidine moiety are given
in Table 4. The r.m.s. discrepancy between the

atomic vibration components obtained in the
structure determination and those calculated
from a rigid-body analysis were 0.022 when
excluding the C3 atom and the ethyl carbon
atoms. The coordinates were accordingly not
adjusted for libration.

DISCUSSION

Figs 2 and 3 show that the spatial packing
of the molecules conforms to the concept of
molecular close pacing. The geometry seems to
favour a possible O..-HC3 hydrogen bond. The
C3..-0 distance is 2.931 A or 0.4 A shorter than

Acta Chem. Scand. A 28 (1974) No. 8
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Table 3. Bond lengths (A) and angles (°) with their estimated standard deviations in parenthesis.

S1-C10 1.750(9)
S1—-C2 1.787(10)
C2-C3 1.481(17)
C3-C4 1.481(17)
C4—-N5 1.490(11)
N5-Cl10 1.347(10)
C10-N9 1.297(12)
N9-C8 1.413(14)
Cc8-C7 1.451(13)
C7-C6 1.356(12)
C6-Nb5 1.420(11)
C10-81-C2 107.4(6)
81-02-C3 110.0(10)
C2-C3~-C4 122.9(15)
C3—-C4—~N5 113.1(11)
C4—-N5-C6 116.9(9)
N5-C6—-C7 118.6(10)
C6-C7—-C8 119.9(12)
C7-C8—-N9 118.6(10)
C8-~N9-C10 116.3(12)
N9-Cl10-S1 108.6(7)
N9-Cl10-N5 127.8(10)
N5-C10-S1 122.7(7)
Cl10-N5-C4 125.7(10)
Cl10-N5-C6 116.9(8)
N5C10-S1C2 2.1(37)
C1081-C2C3 29.9(23)
S1C2-C3C4 —56.1(31)
C2C3—-C4N5 49.7(31)
C3C4-—-N5C10 —9.3(41)
Possible hydrogen bond
08-C3 (a) 2.931
Other intermolecular contacts
08...C4 (b) 3.015
08...C4 (c) 3.622
N9.-.-N5 (a) 3.623
S1...C7 (a) 3.710

C6-—N6 1.417(11)
C7-Cl17 1.694(9)

C8—-08 1.252(14)
N6-C11 1.530(26)
N6-Cl3 1.433(26)
Cl11-C12 1.519(20)
C13-Cl4 1.536(28)
N5—-C6—N6 115.6(9)

N6—C6—C7 125.8(12)
C6-C7—C17 122.1(9)

C17-C7-C8 117.1(8)

C7-C8-08 120.4(14)
08—C8—~N9 120.3(14)
C6—N6-Cl1 115.9(19)
C6—N6—-Cl13 121.5(14)
Cl11-N6—C13  114.6(16)
N6—C11-Cl2  112.8(16)
N6-C13-Cl4  121.0(18)
N5C6—N6C11 81.1(30)
C706-N6C13 48.3(25)

(a): 1—-z,y—3%,1-2

(b): zy,14+2
(c): 1—-z,4+y,1-2

Table 4. Deviation of atoms from a least-
squares plane through the atoms N5, C8, C7,
08, N9, and C10, (A).

N5 - 0.047 C4 —0.064

Cé 0.042 Né —0.036

C7 - ~0.027 Cl17 0.113

C8 0.021 08 -0.074

N9 —0.031

C10 0.055 S1 0.032
C2 -0.069
C3 0.416
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a normal van der Waals contact. The H..-O
distance (the position of the hydrogen atom is
calculated assuming tetrahedral angles at the
C3 atom and a C3—H bond length of 1.086
A% is 2.101 A and the CHO angle is 164°.
Similar possible bonds have been found in the
crystal structure of caffein %! and some other
structures.!? As the C--.O distances in these last
structures are in the range 3.00—3.20 A, the
corresponding distance in the present structure
seems to be short.

The C4---O distance (3.015 A) is also short,
but this is probably not a possible hydrogen
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Fig. 2. Packing of molecules viewed down the
a axis. The possible C3H:.-O hydrogen bond
is indicated by broken line, while a short
C4-..0 contact 18 indicated by a dotted line.

Fig. 3. Packing of molecules, viewed down the
b axis. The possible C3:--O hydrogen bond is
indicated by broken line. ‘

bond as the O-..H distance is 2.605 A. The
remaining intermolecular contacts are normal
van der Waals contacts.

The pyrimidine ring is planar within the
precision of the experiment, and the S1, C2,
C4, N6, and O8 atoms deviate approximately
as much from the plane as the ring atoms do

themselves. The C3 atom, however, deviates
significantly and the C17 atom possibly signifi-
cantly from the plane.

The thiazine ring moiety has an envelope-
like conformation, with an angle of 45° between
the ring-plane and the plane through the C3,
C4, and C2 atoms.

Comparing corresponding bond distances in I
with those found in II it is interesting to notice
that apart from the N5—C6 bond no signifi-
cant differences are found in the pyrimidine
ring moiety. The differences are in the range
0.03—0.01 A. However, the N5—C6 bond
length is 0.09 A longer than the corresponding
N3 —C4 bond length in II.

The bond lengths in the present compound
agree well with those found in the pyrimidine
ring moiety of 2,2’-anhydro-1-(f-D-arabino-
furanosyl)-uracil (III) except for the N5—C6
bond which is 0.05 A longer than the corre-
sponding bond length in III. Intramolecular

On-NaO
T»?i@gﬁo ()
H

repulsion between the N6 and the C4 atom
probably has substantial influence on the
N5—C6 bond length. The contact between the
two atoms (2.712 A) is 0.2 A shorter than a
normal van der Waals contact.

As to the bond angles in the pyrimidine ring
moiety, the only important difference between
I and II is the N5—-C6-—C7 angle in I being
8° smaller than the corresponding N3 —C4—C5
angle in II, and the C6—C7—C8 angle in I
being 5° wider than the corresponding C4—C5—
C6 angle in II. Comparing I and IIT no sig-
nificant differences are found.

‘In the thiazine ring moiety the S1—C2,
C2-—-C3 and C3—C4 bond lengths are slightly
but probably not significantly shorter than the
corresponding bond lengths in II. The S1-C10
bond length (1.750 A) is of the same order as
the corresponding 82—C2 bond length (1.764
A) in II, and has a considerable amount of
double bond character.® This is probably the
reason why the thiazine ring moiety gets the
observed conformation, and not an expected
half chair conformation with a smaller C—~S —C
angle.

Acta Chem. Scand. A 28 (1974) No. 8



The C2~—C3—C4 bond angle is significantly
wider (11°) and the C10 — S1 — C2 angle probably
significantly wider (2.3°) than the corresponding
angles in II. The opening of these angles may
indicate that the thiazine ring has conforma-
tional strain.

The N6 atom deviates 0.24 A from the plane
through the C11, C13, and C6 atoms; thus this
amino nitrogen atom has a hybridisation which
is neither pure sp? (with N in the plane) nor
pure gp® (with N approximately 0.5 A from the
plane). The following figure shows the con-
formation about the C6 — N6 bond:

vs g5 !
;5/,' Ci3
= C7

ch

The N6 — C11 and N6 —C13 bond lengths deviate
slightly though not significantly from a pure
CN single bond distance of 1.475 A,13 whereas
the N6—C6 bond length (1.417 A) is very
similar to the Me,N —C,; bond length in N,N-
dimethyl-2,6-dichloro-p-nitroanaline ** [1.41(1)
A]. These last bonds also have similar nyN —
C,-dihedral angles (v) (65° in I and 60° in the
aniline derivative).

The C7 — Cl bond length seems quite normal.*®

The author thanks K. Berg-Nielsen for sup-
plying the title compound.
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