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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or ‘
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. a :
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CONTRIBUTTON FROM THE LAWRENCE RADIATION LABORATORY AND DEPARTMENT
OF CHEMISTRY, UNIVERSITY OF CALIFORNIA, BERKELEY, CALIFORNIA 94720

L ~~~~~~~~~~~~~ ~n ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

BY HELENA RUBEN, DAVID KAPLAN, ALLAN ZALKIN, AND DAVID H. TEMPLETON

s-ﬁethyl-z,2,h-tfiacéty1-1,359xath161é; (cH3co)2goc(CH3)c(cocHB)§’_"
'crysfall%'zés in the monoclinic s'pacﬂe group Péi/‘c w’ith. four formule
‘units pér unit‘céll ofvdiménsions §,= 9.817 t}ogdoh,'§;= 9.089 % 0.003,
= 13.776 * 0.002 A, and §= 114.35°. The calcu‘l'atediX-q"ay density
is l.358/cc.' .1119 refléctions wéré méasuréd on a manual diffractonlleter
using MoKo radiation. Thé strucfuré was solvéd using th_é Pa‘c’térsén
functioh maps and was refined by full-matrix least-—squa;res, tob a con-
ventional R factor of 0.060. The bond lengths around the five
'membered oxa.thlole ring , sta.rtlng with oxygen in p051t10n one,.
are: 0--C = 1.425(6), C--§ = 1.821(6), S-=C = 1.775(6),
C--C = 1.340(8), and C--0 = 1.377(6) A. The C--5-~C angle is

87.6(4)°
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Introduction

Proféssqr Edwerd C. Taylor and co—workérs'at Princéton Univérsity
synthésizéd a matérial which théy suggéstéd containéd a sﬁlfur atom with two
: déuble bondérto it. Wé undértook thé structﬁré déterminatiqﬁ to check thisv
possibility. The résults of thé détermiﬁation showéd thé matérial to be
5-methyl—2,2,h—triacétyl—l,3—0xathiolé which doés not contaln the poétulatedv

sulfur bonding, but rather is a cyclic compound with normal bond geometry.
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Experimental

Crystale'sent to us by Dr. Taylor were colorless, and poorly

crystallized. They were recrystallized from hexane. ‘X—ray powder diffraction

patterns of the material before and after recrystallization were identical;

Our initial irradiation of eome of these crystals in air resulted in a.
degradation of the'X-fay pafterne with'eiposuje_po the X-rays.' Epcapsulation
in'glass oapillaries stabilized the of&stals fof the X—ray'experiments.
Initially we'studied two cryetals with different orieotations using the
Weissenberg film technique. The resulting photographs indicated monoclinic
symmetry with systematlc absences characterlstlc of space group P2 /c, ‘hof,
% # 2n and 0k0 k # 2n. |

A General Electric XRD-5 X-ray diffraction apparatus equipped with a
molybdenum X-ray tube (MoKa A 0. 70926 A), a scintillation counter a pulse

heighfidiscriminator, and a quarter-circle Eulerian—cradle typeiof goniostat

“was used. The X—ray tube wes operated at 50 kV and 20 mA; a O. 003-in. Zr

filter was used on the reoeiv1ng slit. The crystal was oriented such that the
p_axie was parailel to the ¢ axis of the Instrument. < The cell dimensions were
obtained from carefully measured 20 values of the.OEQ,.ng, and 00& reflections
whose ocl“an'd'a2 components were resolved. | The B angle was measured directly
from the angle between the hO00 and 00% sets of reflectlons

A total of 1119 1ndependent intensities were measured of whlch 193 -

v were recorded as having zero intensity. A stationary—crystal, stationary-

counter technique with a 10-sec count for every reflection was used. The
diffractometer was set at a 4° take-off angle to the tube. The maximum 20

angle was 40° [(sin 6/X = 0.481]. Background was plotted as a function of 28
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and these values were used for most of the intens1t1es, in the cases where
background was seriously affected by streaklng, individnal‘backgrounds were
measured. The absorption parameter is 2.77 cmfl, from which we estimate,the
&bsorption factor to be negligible. Variations of the intensity of the 020
reflection when the ¢ settlng was changed 90 (x 900) were negligible. Lorentz
and polarization corrections were made but no correction was made for either |
absorption or extinction. |

Fourier,,least—squares,.and distance'calculationsvwere.nerformed‘using
our oOwn unpublisned programs. The full-matrix leaét—squeres.program, wnich“is
a modification of an earlyvnnpubiished version of one given us by P. Gantzel,
R. Sparks; and K. Trueblood, minimizes the function“Zw(]Fol ;,]FC])Q/ZwFO2.
Fo and Fc Ere the observed and calculated structure factore, reepectively,‘and
w is the.weighting factor. Atomic scattering fectorS'for neutral S, 0 and C
were taken from Cromer and Waber's_compilation3, and forineutral hydrogen from
ref. L, Both'the real and imaginary parts of the anomalous dispersion for

sulfurS

werejincluded.in the least-squares'calcnletions. For each reflection

w was set to '1.0/02(F0) with the exception that when I(net count) < o(I), then
w = 0. The.standardvdeviation of tne observed structure factor was calculated
as G(Fo) = Fé - [Fo? - (s(J(I)/Lp)]l/2 where s is a scaling factor,

)1/2

Fo = (sI/Lp » and Lp is the Lorentz—polarization correction.

o(1) = (I + (EI) + 2B + g?)l/ » Where p is a fractional uncertainty in I, B
is the backgroun, and g represents an uncertainty in the background. Values of
P and g were 0.05 and 10. |
The primltive cell contains four formula units of Clo 12OMS. It is
monoclinic with dimensions a = 9.817 + 0.00k, b = 9.089 * 0.003,
= 13.776 * 0.002 A, and B = ilh.35°.. The calculated density is 1.35 g/cc

which corresponds to 1.3 * 0.2 g/cc measured by flotation.

-

o
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5 R  UCRL-19982

Determination of the Structure
From a three dimensional Patterson function p031tlons were estlmated
for the sulfur atom and four carbon atoms. A least-squares refinement was run

on these atoms followed by 8 three—dimensional Fourier calculation. Even

though one of the original carbon atoms was found to be incorrect, this map

i.showéd.all of the atoms except hydrogen. ‘A least-squares refinement of the

structure with isotropic temperature factors resulted in R = 0.126; where .

= (| F | -1 F, | )/Z"FOI. Isotropic temperature.factors have the form

i

. : : o
exp(-Bsin G/A ) where B is the isotropic thermal parameter in A%, 6 is the
Bragg angle, and A is the X-ray wave length. With anisotropic temperature

factors on all‘of the non-hydrogen atoms the R factor went to 0.096.
2

2th - 22&513 - 23&523), where B is the anisotropic thermal»parameter. When

we list the reéults we rerort the parameters in terms of B,,, in units of A?,

| i
hich i 1tobg, Jaa * and & he ith s ;i:th" iprocal cell
which is equal to “il;éigi where 21 an 21 are-the ith and jth reciprocal ce
lengths.

Hydrogen atoms were included in the least—sqnares refinement with

isotropic thermal parameters. Since these thermal parameters refined poorly,

the hydrogen thermal parameters of each methyl group were tied together. For

H(1), H(2) and H(3) the. 1sotrop1c thermal parameter is 7.7 # 0.1, for H(h) H(5)
and H(6) it is 11.7 * 0.2, for H(7) H(8) and H(9) it is 6.6 % 0.1 end for H(10),
H(11) and H(12) it is 8.9 2 0.2. | . |

The final R value for 824 data with nonzero welghts is 0.06. The R
value for all 1119 data is 0.105. The welghted R value, (Zw(AF /z 7 2)1/2,

0.0h7. The standard dev1ation of an’ observation of unit welght is O 99 The
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observed and calculated structure factors are given in Table I. The final'
values of the position parameters are listed in Table IT. " Table III lists

the anisotropic temperature parameters.

7

\(l
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TABLE I
OBSERVED AND CALGULATED STRUCTURE FACTORS OF
5~METHYL~2,2,4~TRIACETYL~1,3~OXATHIOLE®
~ F0A(0,0,0) = 4560

FUB FCA Heks Oy -4 -10°167 172 -10 76 26 4 40 43 -g) 188 178 392 -4 187 194 G 156 1359
S O -10 68 20 -4 Y1 T4 -9 276 273 H,Ks 2, 0 ~10 3re 226 221 -2 124 130 1 %5 78
90 96 -9 TA Tb -6 485 491 -8 49 27 -12 138 142 -9 103 106 65 0 56 16 2 158 152
273 216 -8 61 52 -4 354 348 -7 143 135 -10 102 108 -8 223 225 331 3131 2 0 158 k= &, -6
I7 78 -7 321 311 -2 816 619 -6 139 128 -6 193 189 -7 179 176 99 4 130 130 -7 69 39
470 467 -5 101 93 0 136 135 -S 3¢ 480 -5 8L 94 -8 146 151 134 136 H,Ks 8, ~} -6 56 32
-5 2 91 92 -47'325 323 -4 210 210 -$ 69 18 5: -3 -12 0 17¢ -5 95 98
4 4 937 972 -3 411 419 -2 767 .798 -a- 0 16 40 526 -11 38 28* -4 103 97
6 99 105 -2 315319 . 0 76 69 -3 100 -89 127 123 -10 0 64s -3 55 40
8 4T 22 -1 259 251 2 322 314 -2 125 136 3 -9 60 93 -z 0 31s
100 37 34%. 0 19C 193 4 79 87 -1 0 les 66 -8 75 42 ~-i 68 97
HeKa 1, =1 1 28 g4 6 53 28 [ 143 165 35 -7 160 165 o 0 2z2¢
12 0 9¢ 2 382 38% 8 344 343 1 132 118 171 173 -6 45 61 H,Ks T, ¢
=11 -0 17+ 3 ¢ 8L 10 55 83 2 3, -5 63 -5 264 2664 -12 O 12¢
=10 "0 15 4 30 3% HeKe 2, -1 3 0 23 138 -4 170 176 =-10 150 149
-9 131 136 S 232 233 -12 39 S3s 4 0 s5e 38e -3 186 185 -8 71 8
217 210 5 253 2464 -8 15 40 6 155 152 -11 159 149 s 36 34e 118 115 -2 153 150 -6 163 173
114 120 6 105 93 -7°273 281 7 134 149 -1C 69 TO 6 7 69 4T -1 227 227 -4 34 27
203 207 7 311 311 -6 S8 13 8, -9 19 31 7 0 2e 204 2C4 0 2le ~2 221 215
63 51 8 S0 52 -5 489 51) 9 210 210 -8 148 141 13 64 177 1682 10 100 0 151 154
29 9% . 9 98 76 -4 620 856 10 ST 52 -1 28 .115¢ 9 143 147 46¢ 2 0 10 2 210 219
180 160 10 O 20% =3 128 126 H,K= ky ~5 ~6 144 155 HoKa 70 81 8 83 3 st 59 “ 0 23
35 10® H,k= 0, -5 ~2 606 601 -~10 S5¢ S6 -5 [} 3 10 207 209 35 25 4 106 95 Hiks 7, -}
325 324 -9 1357161 -1 375 367 -9 38 23« -4 IS T6 -9 O 45¢ O 1a9 145 1 295 300 59 S 124 106 -12 0 13
236 230 -8 0 35 0 883 927 -B Bl 79 -3 VT3 V99 -8 st 13 1 188 191 0 219 206 55 HeK= 6, -2 -11 110 96
498 497 -7 142 130 1 328 226 =T 35 23% -2 614 625 =7 120 114 2 103 114 1 270 267 2 44 143 139 =12 138 122 -10 53 S
476 480 -6 220 213 2 51 42 -6 67 T9 <1 414 399 -6 163 158 3 478 o71 2 0 43 ~4 -11° 38 27¢ -9 151 13}
472 480 -5 233 230 3252 245 -5 79 87 0 577 875 -5 45 16 4 157 157 3 68 73 13 -10 37 ts -8 71 9@
493 497 -4 166 171 4 90 93 -4 54 60 L.21 e2% -4 162 155 5 76 64 4 35 46e 34¢ -9 87 98 -7 60 39
238 230 -3 0 40% 5 308 302 -3 43 26 2182 180 -3 136 135 6 0 S35 64 32 : [ 138 122 -8 34 45¢ -8 0 Se
322 3264 -2 203 201 6 281 269 -2 436 431 3376 370 -2 217 213 7131 123 6 115 96 8 0. 4% -7 125 128 -5 3¢ 508
43 10 -1 116 108 T 76 sl -1 51 80 4 264 250 -1 112 110 8 37 65¢ T a0 7e 219 218 -6 46 55 -4 162 185
172 180 1109 108 8115 115 0 366 362 5 50 34 0 52 33 9 0 35 Hike 3, -5 62, -5 64 76 -3 183 205
0 9% 2 201 201 0 TC* 1 132 133 6 91 B4 I 87 93 Heke 3, -2 -9 g8 93 172 170 -4 S5 29 -2 175 83
78 51 3 0 400" 10 38 18% 2 248 252 7 368 365 2 181 k77 -12 116 149 -8B 0 19e 8 -3 78 90 -1 131 148
2177207 4160 171 11 69 L0} 3 44 51 8 99 8e 3 0. 2% -11 110 97  -7. 74 101 6% -2 0 16% 0 3&6 65e
125 120 5 226 230 Heke 1, -2 4 107 100 9 148 143 4 291 283 -10 70 82 -6 36 oae 216 224 -1 98 9 1 104 103
213 210 6204 213 -12 40 16* 5 67 93 10 0 22¢ 5 61 67 -9 14 T2 -5 127 121 1 &1 8o 82 83 2 107 110
57 48 7128 130 -1l 30 67% 6 99 95 HKs 2, -2 . & 121 121 -8 239 247 -4 . 0 28 31¢ 1 109 108 30 e
0e =2 8 0 5% -10 36 56% T 110 105 ~-12 136 lal 7 0 21% -7 124 133 -3 239 234 1 s8 2 123 105 Hekx 7, -2
55 41 9 150 161 -9 C 178 8 38 43% -11 B3 80 8 105 118 ~6 231 234 -2 LS% HoKe 4y ~3 =12 1C8 117 2 0 30% 3.122 128 -11 0 36e
187 193 M,K= O, ~6 =B 294 282 § G 2% -10 227 217 HeKe 2, +6 =5 181 193 -1 248 237 -12 D 218 -10°126 130 3 52 74 4 68 29 -10 17 72
167 147 -8 39 11 -7 224 229 M,K» 1, -6 -9 4T 30 -9 112 116 ~4 180 182 0O 0 S -1l 7 64 -8 90 A2 4 0 3¢ 5 89 82 -9 118 9
‘73 56 -7 100 95 -6 177 168 -9 57 32 -8 O 38% -8 0 ae -3 228 219 1 60 62 -10 114 91 -6 12 712 S 39 329 HKs 6, -3 -8 T2 13
L33 15 -6 36 286 -5 349 333 -9 139 Q46 -7 184 185 -7.233 252 -2 108 i14 2101 99 -9 69 69 -4 224 229 H.Ka S, -5 -kl 55 61 -7 11 64
343 342 -5 132 122 -4 70 85 -1 0 49e -6 47 &9 -6 O 35¢ -1 169 158 3 0 9% -8 162 146 -2 479 478 -10 O 34s -10 16 103 -6 221 185
122 117 -4 48 53 -3 288 28] -6 08 64 -5 136 139 -5 155 163 0 241 243 4146 158 -7 0 87¢ 0 709 719 ~% 154 157 -9 90 93 -5 138 124
203 204 -3 120 123 -2 176 B0 -5 0 1S% -4 63T 648 -4 59 60 1153 160 S 123 116 -6 275 268 2 109 106 -6 O 36% -8 94 95 -4 236 238
22 46% -2 166 156 -1 1o 164 -4 0 86 -3 906 913 -3 0 3es 2 512 503 6 5T 71 -5 386 407 “ 11 81 -7 63 55 -7 17 68 -3 134 13t
44 58 -1 S6 57 0 296 298 -3 57 87 -2 886 911 -2 119 119 3 386 384 MK= 3, -7 -4 99 9y 6 66 71 -6 205211 -6 O 358 -2 135 135
140 129 0 132 131 16 5 -2 80 69 -1 30 S1% -1 47 20 4131 131 -7 143 142 -3 102 89 H,Ke 5, -1 -5 35 358 -5 Q0 28 -1 35 31s
300 298 1 719 57 2 33t 328 -1 287 300 0 329 314 0 159 169 5101 94 -6 0 6* -2 229 231 -13 0 S3s -6 230 231 -4 196 207 0 115 06
129 129 2 149 156 3.322 312 o 72 18 1 231 224 1 237 239 6 117 129 -5 214 190 -1 189 182 ~-12 0 34s =3 35 28¢ -3 57 39 10 11e
60 58 3 115 123 4 111 117 1 156 168 2 138 138 2 0 7.101 96 -4 217 202 0 130 136 ~-11 173 167 =-2'252 266 =2 94 90 2 17 76
38 46 4 84 53 5 353 343 2 33 8% 3 0 25¢ 3 168 189 8 0 4% -3 37 42 1 99 9T -10 19 66 -1 49 50 -1 &6 63 3 0 2
199 204 5 127 r22 6 257 258 3 59 43 4 55 34 4 0 8* 9 0 20 -2 180 150 2 289 299 -9 217 217 0 s0 58 0 218 218 MeK= 7, -3
120 117 6 36 28% .7 165 170 4 60 55 S 0 4T¢ 5 146 152 H,Ks 3, -3 -1 52 @3 3 80 85 -8 208 202 10 33s | 0 1e¢ -1l 0 3e
337 342 7T 92 98 8 68 19 S C 13 & 0 11+ 6 O 37¢ -12 97 103 0 74 132 4 247 245 -7 144 150 2 06 Te 2 216 206 -10 S5 S
43 15 0 1l* 9 119 117 & 0 i2* 7199 188 7 61% =11 51 &8 1 84 102 S 112128 -6 0 3+ 3 86 100 3 38 48% -9 66 92
86 58 HyK= 0, -7 66 89 T 39 39% 8 155 152 H,K= 2, -7 -10 108 172 2 0 28% 6 200 202 -5 3¢7 301 4 97 113 4 196 208 -8 0 71
134 147 -7 0 45+ 11 99 64 € C 25 9 0 72¢ -7 0 40 -9 226 231 3123 124 T 0 19% -4 40 48% HoKs 5, -5 HyK= &, -4 -T 0 &6
191 193 -6 202 196 H.K= 1, -3 H,K= 1, =7 10 56 38 -6 230 210 -8 86 75 # 0 17% HuK= 4, -4 -2 0 169 -§ &8 76 -10 39 49¢ -6 O 55w
55 61 -5 53 72 -1l 0 1% -7 0 448 HeK= 2, =3 -5 53 60 ~7 134 132 H.K= 3, -8 -11 78 108 -2 49 56 -7 0 15¢ -9 157 156 -5 0 2&¢
Qr °3 -4 262 252 -10 187 192 -6 0 40 ~12 113 113 -4 52 3 -6 381 386 -4 40 1% -10 53 1a -1 14l 136 -6 38 7ie -8 161 169 ~& 101 a8l
97106 <3 36 64 -9 60 49 -5 65 80 -1l 38 226 -3 89 75 -5 0 12% -3 105 104 -9 204 202 0193 183 =5 135 113 -7 149 138 -3 G 4
9 ,36% T2 0 22% -8 57 78 -4 0 4B% -10 T2 T4 -2 5L 66 -4 542 S37 -2 97 98 -8 - 6 ‘age 1312 315 -4 0 4% -5 112 89 -2 81 59
103171 -1 0 18% -7 216 218 -3 36 97¢ -9 118 146 . -1 134 128 -3 217 228 -1 40 19% -7 104 34 2 55 53 -3 271277 -5 78 1Ill -1 0 S
307 316 10 18y -6 177474 -2178 177 -8 0 3+ 0 88 95 -2 164 171 © 0 %6 53 -6 177,173 3 67 93 -2 T4 72 -4 222 230 0 0 44
196 200 2 0 22% -5314 311 -1 ¢ 17¢ -7 183 164 1 5L 18 -1 26 55 1L 156 157 -5 218 214 4 60 TO -1 163 3161 -3 130 127 L 143 141
30 24% 3 63 64 -4 478 4T5 0106 100 -6 76 718 2 157 158 0 327 327 H.K= 4, O -4 4& 298 5 115 114 0113 107 -2 178 181 2 19 87
122 118 4 268 252 -3 59 &4 1 87 100 -5 &7 38 3 141 140 S5 67 -12 0 22¢ -3 ¢ 12¢ 6 216 221 1139 132 -1 123 117 Hks T, -4
37 12 5 93 72 -2 310 312 2 C 15% -4 37 28%¢ 4 150 1% 2 29 36% -10 34 24¢ -2 208 210 T 0 45+ 2 130 130 0 0 24* -9 56 25
192 189 6 195 196 . -1 lal 143 3 52 61 -3 293 288 5 199 195 3 0 28% -8 61 65 -1 15 41 HeKk= 5, -2 3 99 89 1 37 48% -8 144 145
T4 83 7 40 45% . 0 128 134 4 38 9% -2 134 130 H.K=. 2, -8 4 83 58 -6 172 173 0 93 99 12 39 724 Heke 5, -7 2182 179 -7 38 75+
$53 565 HeK= 0, -8 1 380 389 5 39 178 -1 140 13¢ -5 0 13%+ 5 33 38+ .-4 343 348 1 45 12 -11 0 25¢ -6 121 120 3 68 T1 -6 31 70%
553 565 -4 89 97 2 585 602 & 0 358 0 436 443 -4 97 93 6 0 79¢ -2 219 217 2109 102 -10 182 183 -5 0 2% 4 40 43% -5 157 152
87 83 -3 135 128 3 401 397 HeKs 1, -8 1226 230 -3 0 55+ 7 104 108 0 369 347 3 48 46 -9 0 L6¥ -4 112 120 H,Ks b, -5 -4 0 lo%
189 189 -2 136 133 "4 172 167 -5 40 380 2 176 160 -2 0 26 -8 $5 26 2 57 a5 4150 1641 -8 87 71 -3 48 S3 -9 S6 43 -3 [70 167
26 12% -1 O 43% 5 350 352 -4 118 144 3325 314 -1 0 25 HeKs 3, -4 4 114 105 5 74 18 -7 145 151 -2 39 48 -8 155 139 -2 S3 33
15 116 0 54 67 6 31 53« -3 G 8¢ 4 158 158 0 87103 -1 0 368 & 0 22¢ 6 0 3T* -6 225 229 -1 40 35% -7 38 39 -1 142 138
42 24 1 0 43+ 7119129 -2 0 42¢ 5 715 718 L 0 37 -10 75 89 8 104 116 T 0 Sse -5 73 59 C 0 Se -6 37 z4¢ 0 717 SO
201 200 2 139 133 8 78 9T -1 71 96 6 203 196 2 80 90 -9 0 &£28 HeK= 4y -1 HyKe &, -5 -4 4l 27 u,k= & © -5 g 276 1 68 10
318 316 3 124 128 9 52 20 0 8 718 T 70 87 3121 117 -8 76 34 -13 ST 66 -10 111 105 =3 331 326 <-12 0 386 -4 O 40 Hek= T, -5
182 171 4 89 97 10 °o. e 1 77T 79 8 73 78 H.K= 3, 0 -7 182 129 -12 148 I155. -9 161 175 -2 51 $9 -10 108 103 -3 137 137 -6 70" 13
0 26% - HeKe 1, O Hyks 1, -4 2135 128 g 122133 -12 137135 -6 31 le -1l 36 16% -8 121 109 -1 350 330 -8 157 160 -2 227232 -7 69 51
97 104 -12 0 14% -11 155 158 3 9T 99 MyKs 2, -4 -10 112 95 - -S 249 248 -10 97 100 - -7 &1 70 0 219 241 -6 0 46% -1 53 25

®Asterisk indicates zero weighted datum.

=6 103 10¢

-5 ¢ ibe
-4 178 171
-3 55 3%
~2 19 «ls
-t 56 63
6 0 39
Hek= 8, 0
-0 S6 &l
-8 38 70
-6 121 128
-4 196 191
-2 52 &7
0 39 63e

~9 39 63
-8 76 97
-7 174 163
-6 169 177
-5 127 133
=4 37 Sae
=3 138 L4y
-2 91 107
~1 ¢
0 134 143
Q
Hoks 8, =2
-10 80 100
-9 0 Be
-8 130 134
-7 65 9t
-6 112 103
-5 149 131
~4 31 19e
-3 92 19
=20 l4e
-1 ¢ 3
0 56 25
Loc 2e

HyKe 8, -3
-9 0 14e

-8 C 33
-7 S5 48
=6 167 189
=5 101 118
~4 1CL liQ
-3 94 104
-2 0 L3e
-1 C s
0 < 2
Hekz 8, -4
-1 51 S)
-6 0 3w
-5 ¢ «le
~4 131 132
-3 T 46»
-2 0. 33e
Hek= 9, 0
~6 39 12
-4 39 87e
=2 L7C 167
HeK=x Gy -1
-8 57 80
=7 A0 59
-6 56 29
=5 56 &C
~4 856 771
-3 80 82
-2 € s
HeKa G, -2
-7 8C 68
-6 196 103
-5 S8 96
-4 [ 9
-3 9 Llaw



ATOM

S
- C1
c2
c3.
C4
cs
Cé
cT.
cs
co
C10
o1
02
03
04
H{1)
H(2)
H(3)
H(4)
H(5)
H(6)
HUT)
H(8)
H{9)
H(10)
H(11)
H(12)

TABLE II

POSITIONAL PARAMETERSZ®

%
«2133( 2)
«2014(:7)
«1241( 8)

 W1712(14)
- «1189¢( 8)

.9551(11)
.3894(- 7)
«4513( 9) .
«5928(10)
«4425( 8)

+58551(10)

«3506( 5)
«0291( 6)

. «1923( 6):
«3850( 6)

«2T7461(73)
«1230(104)
.1681(88)
«0822(115)
«0796(103)
«0877(93)
«32074(70)
«4123(80)
«3843(71)
«3516(97)

‘«3438(86)
e4274(91)

N A
<4534( 2)
27170 )
«2750( 9)
<1609(15)
.1722( 8)
.1979(11)
«1003( 7)
.0035( 8)
.0406(10)
.2210( 7)
+3056(10)
«2194( 5)
«3634( T)
.08571 S)
«6091( 5)
.1789(75)
.15681107)
.0723(78)
«6794(114)
.8049(95)
+6588(95)
«5461(77)
06211(74)
<4679(68)

+7920(101)
e T447(88)
«8909(81)

<4548( 1)

#3961 5)
" «276C( 5)

«2195( 8)
+4455( 5)
<4131 7)
«0543( 5)
«1454( 6)

© +23870 6)
«0260( 5)

«0750( 8)

«4291( 3)

«2307( 4)

.5127( 4) .

«6450( 4)
«22321(56)

«1672160)

«2443(58)
«1458(69)
«09731(65)

© .0355(64)

«2843(48)
«2304(55)
«2061(48)
«3709(63)

"« 4454(60)

' a | S
=Standard deviation is in parentheses and refers to the

least significant digit.
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ATOM

Cl

€3
C4
cs
cé6
c7
c8
o

C10
cl
02
03
Cé

~3

B11
4240 9)
3.40(36)

4.75(44)

9.13(81)
3097‘49’
4e04155)

3.64(36)

5.44(48)
5.66(50)

4.04(39)

3.60(49)
4.16(26)
7.26(35)
6.02(30)
7.63(35)

B22

- 3.68( 9).

4.02(37)
6.06(47)

'8+.61(68)

4.56(42)
7.78(56)
3.25(36)
3.87(46)
6.40(53)
3.65(41)
4.71(48)
4.70(26)
9.37(38)
6045(32)
3.99(29)

TABLEJII

' ANISOTROPIC THERMAL PARAMETERS®:R2

B33
4.36( 9)
4411(38)
3.48(43)
5.31(54)
3.65(37)
7.04(56)
3.63(34)
4.36(39)
4.57(47)

3.27(36)
8.31(58)
4.37(24)
4.19(28)

' 5470(28)
6.06(28)

b

‘Bl2

«12( 9)
~el6(32)
-+46(38)
~«96(70)
—«98(33)

-e87(42)
«04(29)
«75(35)

1.23(54)
1.13(35)

"+ 201(44).
-+21(22)

2.11(31)
-.811(25)
«35(25)

UCRL-19982
813 B23
1.36( 7) - +06( 8)
1.82(31) ~¢30(28)
1.70(39) -e42(38)
3.25(63) -«57(61)
- T4 {35) ~.84(31)
1.49(45) «83(54)
1.38(30) «301(29)
2.63(38)- «+61(35)
046(45) 040(39)”
1.59(32) «13(32)
«531(42) -1.41(50)
1.58(21) -e96(20)
«75(26) le17(26)
1.18(25) . 2.,23(24)
-1.47(23)

2.11126)

2Sta.ndard deviation is in parentheses and refers:to the least

significant digit.

bUnits.of B are in 32.
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Dlscussion

The 1,3 oxathiole fing is shown in Fig. 1. The C1~--01 and Cl--S
distances are typical of bond 1§ngths-found in pafaffinicvand‘saturated A
heterocyclic typé compgundss. '06——09 is'a typicél doublé.bond at 1.34 A,
C9--01 and CG—QS.are shortérvby }55 and Ok A respéctively than the C1--01
. C1l-~S distances, prébably becausé of their proximity tovfhe double bond. The
ring itself is puckered, with the sum of the internal angles being 533o opposed
to a theoretical 5’40o for a planar model. This puckerlng is ev1dent in the
stereoscopic view of the molecule shown in Fig. 2. A sterercop1c view of the
molecular packing is shown in Flg 3.

Table<IV lists all of the distances in the structure less than 3 A,

and Table V lisfs some of the angles..
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. TABLE IV

UCRL~19982

'INTERATOMIC DISTANCES (1) IN'5 METHYLPZ,2,h-TRIACETYL—l,B-OXATHIOLEa’b

Atom

s :40(6)‘

s -c(1)
s =c(9)
s -0(1)
s - =C(kL)
5 -6(7)
S -C(2)
s -o(k)
S -0(2)
c(1) -0(1)
c(1) -c(2)
c(1) -cl)

C(1) ~G(9)
c(1) -0(2)

C(l)v-o(‘3)

(1) -c(6)
c(1) -c(3) -
o1) ~c(5)

c(2) -0(2)
c(2) -c(3)
c(2) -0(1)
c(2) -c(L)
0(2) -c(3)

c(3) -o(1)

=

Dist.

1.775(6)

1.821(6)

2.592(7)
2.620(5)

2.70&(7)
2.729(8)
2.772(17)

_2.8ho(5)
- 2.978(5)

1.425(6)
.509(8)
.5L7(8)
.306(9)
.360(8)

-

N

no

N

2.360(7)
189(9)

N

2.53(1)
2.61(1)

1.294(7)
- 1.L8(1)

2,&05(9)
2.54(1)
2.35(2)

2.7h(1)

Atom

(L) -0(3)

c(l) -c(s)
c(L) -0(1)
0(3) -C(5)

0(3) ~0(1)
~0(3) =c(9)

c(6) -c(9)
c(6) -c(7)

e(6) -o(l)

c(6) -0(1)

- c(6) -c(8)

c(6) -cklo)
c(7) -Q(h)
c(7) -c(8)"

e(7) ~c(9)
o) ~c(8)

c(9) -0(1)
c(9) c(10)
6(10)-0(1)
S -H(11)
5 =H(5)
c(1) -H(3)

c(1) -H(L)

¢(1) -H(5)

Dist.

1.202(7)
1.50(1)
2.L16(8)
2.39(1)
2.588(6)
- 2.96L(8)
1.340(8)

1.LL5(8)

2.286(8)

2.295(8)
2.56(1)
61(1)

N

1.211(7) |

1;h9(1)
2.55(1)
2.35(1)

1.377(6) .

1.50(1)
2.36(1)
2.97(8)
2.98(9)
12.68(8)
2.7(1)
2.82(9)

Atom

C(l)v—H(l)
c(2) -H(2)
c(2) -H(3)
c(2) -H(1)
c(2) -H(k)

0(2) ~H(2)

0(2) -H()
0(2) -H(L)
0(2) -H(3)

Q(z)';H(1>

c(3) -E(2)

c(3) -H(3)

©(3) -H()

c(L) -H(L)
c(;,)'-g(e,)
C(lt) -H(5)

0(3) -H(6)

0(3) -H(9)
0(3) ~H(6)

0(3) -H(L)

c(5) -H(L)
c(5) -H(5)

6(5) ~H(6)
c(6) -H(8)

2.88(7)

_1.8&(9)

1.96(7)

2.09(7)

2.8(1)
L)

N

.83(7)
<9(1)

.95(7)
2.97(7)

NN

N

O o

=

.01(6)

—

.9(1)
2,15(9)
2,16(9)

- 2.52(9)

2.60(6)

2.63(8)
2;8(1)
0.76(8)
1.02(9)
1,02(8)

2.80(7)

68(7)
.88(7)

At
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TABLE IV (continued)
© Atom Dist. Atom Dist.
c(6) -B(T)  2.84(6)  0(1) -H(12) 2.63(8)
c(6) ~H(10) 2.90(9) 0(1) -E(1)  2.6l(7)
c(6) -H(11) 2.93(7) 0(1) -H(3) 2.78(7),

o(7) -H(8) 1.99(7)  0(1) -H(11) 2.80(8)

C(?)_—H(9) | 2.04(6)  H(1) -H(2) 1.L(1)
o) -K(T) 2.08(6) K1) HG)  1.5(1)
©7) -H(L)  2.87(T) ML) -H(9)  2.89(9)
O(k) -H(9)  2.L8(6)  H(L) -H(8)  2.9(1)
(L) -H(8) 2.69(6)  H(2) -H(3) 1.2(1)
o(b) H(L) 2.89(7)  H(L) -K(S) 1.3(1)

0() -H(S)  2.90(9)  H(L) ~H(6) 1.6(1)

ob) -H(B) 2.91(7)  HQ) -H(T)  2.6(1)
W) KT 3.00(7)  H(S) -H(6)  1.6(1)

C(8) -B(B) 0.86(6)  H(7) -H(8) 1.5(1)

Co(8) -H(9)  0.96(6)  H(7T) -H(9) 1.62(9)
.5(1)
91(9)  H(7) -H(11) 2.8(1)
6(9) -H(11) 1.98(8)  H(8) =H(9)  1.L3(8) -
' 7(1)
.9(1)
76(8)  B(10)-K(12) 1.1(1)

N

- ¢(8) -H(7) " 1.,02(6) . H(7) -H(10)

N
N

¢(8) -H(10)

Ny

c(9) -H(12) 1.98(7) . H(8) -H(10)

n

d;c(9) -H(10) 2.04(8)  H(9) -H(12)

| C(1o)-H(1o)v

o

c(lo)-H(lz) o.85(7)v' | H(10)-H(11) 1.1(1)
c(10)-H(11) 1.01(8) ~ H(11)-H(12) 1.8(1)
C(10)-H(T) ~ 2.95(7) ' -

o 2 Table contains all interatomic distances 3.00 A or less.

.lE_Estimatedvstandérd deviations are indicated in parentheses.



2 Standérd deviation is in parentheées and refers to the least

significant digit.

e - vUCRL—19982 |
TABLE V
ANGLES IN 5 METHYL-z,2,u-TRIACETYL~2;3;OXATH16LE
| ‘Atoms_ Angle,deg2  Atoms Angle,deg®
C(l)éS-C(é) | 87.6(h) ' c(i)-c(z)—o(é) | 121.2(6) |
5-0(1)-0(1) 107.03) - c(1)-c(2)-0(3) 116.0(7) i
. c(1)-0(1)-c(9) . 110.8(6)} .c(h)-c(l)-o(l) 108.7(6) &

| 0(1)-¢(9)-0(6) 115.3(5) c(3)-c(2)-0(2) 122,9(7)

5-C(6)-C(9) 111.9(kL) c(5)-c(l)-0(3) 120, 1(6)

s-c(1)-c(2) 112.u(u) c(7)-c(6)-c(9) | ©132.5(7)

- 5-C(1)-C(L) 106.5(3)  0(L)-C(7)-c(8) 120.2(6)

5-0(6)-0(7) 115.5() - (6)-c(1)-0(k) | 118.5(6)

c(2)-c(1)-o(1) | 168.7(6) 0(6)-C(7)-C(8) 121;3(7)

c(2)-c(1)-c(u) 112.1(55' c(6)-c(9)-c(10) . -'13b.o(6)
e(1)-6(k)-0(3) | 117.7(6) ¢(10)-c(9)-0(1) - 110.7(7)

C(1)-0(b)=c(5)  118.1(6) |
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Fig. 1. Schematic drawing showing bdonds and angles in the ring.

'Fig. 2. Stereoscopic view of the 5-methyl-2,2,h-triacetyl-1,3-oxathiole

molecule.

Fig. 3. Stereoscopic-view of the'packihg of the oxathiole molecules in the

unit cell.

«b»
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: :

A. Makes any warranty or representation, expressed or implied, with

respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages

’ resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, ''person acting on behalf of the Commission’
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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