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

• 	 5-methyl-2,2,4-triacety1-1,3-oxathiole, (CH co) coc(cn )c(cocii )s,• 
3 2 	3 	31 

crystallizes in the. monoclinic space group P2 1/c with four formula 

units per unit cell of dimensions a = 9.817 ±0.004, b = 9.089 ± 0.003, 

c 	13.776 ± 0.002 A, and .= 11 4 .35° . The calculated X-.ray density 

is 1.359/cc. 1119 reflections were measured on a manual diffractometer 

using MoKc4 radiation. The structure was solved using the Patterson 

function maps and was refined by full-matrix least-squares. to a con-

ventional R factor of 0.060. The bond lengths around the five 

membered oxathiole ring , starting with oxygen in position one, 

.ae: 0--C = 1.425(6), C--S = 1.821(6), S--C = 1.775(6), 

C--C = 1.340(8), and C--O = 1.377(6) A. The C--S--C angle is 

8i.6(4)°. 
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Introduction 

Professor Edward C. Taylor and co-workers at Princeton University 

synthesized a material which they suggested contained a sulfur atom with two 

double bonds to it. We undertook the structure determination to check this 

possibility. The results of the determination showed the material to be 

5_methyl_2,2,4_triaCetyl_1,3OXathi0le which does not contain the postulated 

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

* 
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Experimental 

Crystals 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 some of these crystals in air resulted in a 

degradation of the X-ray patterns with exposure to the X-rays. Encapsulation 

in glass capillaries stabilized the crystals for the X-ray experiments. 

Initially we studied two crystals with different orientations using the 

Weissenberg film technique. The resulting photographs indicated monoclinic 

syimnetryw'ith systematic absences characteristic of space group P21 /c,; 

2n and OkO,,. k 	2n. 

A General Electric XRD-5 Xray diffraction apparatus equipped with a 

molybdenum X-ray tube (NoK 1 , A 0.70926  A), a scintillation counter, a pulse 

height discriminator, and a quarter-circle Eulerian-cradle type of goniostat 

was used. The X-ray tube was operated at 50 kV and 20 mA; a 0.003-in. Zr 

filter was used on the receiving slit. The crystal was oriented such that the 

b axis was parallel to the 4) axis of the instrument. The cell dimensions were 

obtained from carefully measured 20 values of the OkO, hOO, and 00k reflections 

whose a 1 and a 2 components were resolved. The angle was measured directly 

from the angle between the hOO and 009, sets of reflections. 

A total of 1119 independent intensities were measured, of which 193 

jo  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 40  take-off angle to the tube. The maximum 20 

angle was 10 1(sin 0/A = 0. 1 811. Background was plotted as a function of 20 
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and these values were used for mostof the intensities; in the cases where 

background was seriously affected by strea.king, individual backgrounds were 

-1 measured. The absorption parameter is 2.77 cm , from which we estimate the 

absorption factor to be negligible. 'Variations of the intensity of the 020 

reflection when the setting was changed 90°(x = 90° ) were negligible. Lorentz 

and polarization corrections were made but no correction was made for either 

absorption or extinction. 

Fourier, least-squares, and distance calculations werepérformed using 

our own unpublished programs. The full-matrix least-squares program, which is 

a modification of an early unpublished version of one given us by P. Gantzel, 

B. Sparks, and K. Trueblood, minimizes the function Ew( IF I - JFJ)2F2. 

F and Fc are the observed and calculated structure factors, respectively, and 

w is the weighting factor. Atomic scattering factors for neutral S, 0 and C 

were taken from Cromer and Waber's compilation 3 , and for neutral hydrogen from 

ref. 4. Both the real and imaginary parts of the anomalous dispersion for 

sulfur 5  were included in the least-squares calculations. For each reflection 

w was set to 1.0/ 2 (F) with the exception that when I(net count) 	(I), then 

w = 0. The standard deviation of the observed structure factor was calculated 

as a(F) = F -rF02 - (sa(I)/Lp)J2 where s is a scaling factor, 

F = (sI/Lp)1/2, and Lp is the Lorentz-polarization correction. 

+ (I)2 + 2B + 12 ) 1/ 2  where p. is a fractional uncertainty in I, B 

is the backgroun, and I  represents an uncertainty in the background. Values of 

and .a were 0.05 and 10. 

The primitive cell contains four formula units of C 10H120 )45. It is 

monoclinic with dimensions a = 9.817 ± 0.004, b = 9.089 ± 0.003, 

C = 13.776 ± 0.002 A, and = 114.35 0 . The calculated density is 1.35 g/cc 

which corresponds to 1.3 ± 0.2 g/cc measured by flotation. 
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Determination of the Structure 

From a three dimensional Patterson function positions were estimated 

for the sulfur atom and four carbon atoms. A least-squares refinement was run 

on these atoms followed by a three-dimensional Fourier calculation. Even 

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

showed all of the atoms except hydrogen. A least-squares refinement of the 

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

R = 	I F 0 
1 - Fc  I )/Zj F 0 1. Isotropic temperature factors have the form 

exp(-Bsin2O/A2 ), where B is the isotropic thermal paramter in A2 , e 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. 

Anisotropic temperature factors have the form exp(-h 2 	2 	2 
- 	22 - 	33 - 

2hk 12  - 2h& 13  - 2k 23 ), where a . is the anisotropic thermal parameter. When 
we list the results we report the parameters in terms of B, in units of A2  

which is equal to 413. Ia a where a. and a are the ith and jth reciprocal cell 
- 

lengths. 

Hydrogen atoms were included in the least-squares refinement with 

isotropic thermal parameters. Since these thermal parameters refined poorly, 

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

H(l), H(2) and H(3) the isotropic thermal parameter is 7.7 ± 0.1, for H(), 11(5) 

4 	 and 11(6) it is 11.7 ± 0.2, for H(7), 11(8) and 11(9) it is 6.6± 0.1 and for 11(10), 
H(ll) and H(12) it is 8.9 ± 0.2. 

The final H value for 824 data with nonzero weights is 0.06. The R 

value for all 1119 data is 0.105. The weighted H value, (Ew(1F)2/EwF2)l1"2, is 

0.01 7. The standard deviation of an observation, of unit weight is 0.99. 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 II. Table III lists 

the anisotropic temperature parameters. 

4 

I' 
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TABLE I 

OBSERVED AND CALCULATED STRUCTURE FACTORS OF 

5-METHYL-2 , 2, 4-TRIACETYL.-1 , 3-OXATHI OLt 

FCA(O,O,O) = 4560 

	

C FOB PtA 	a'• 0. -4 -tO L61 71 -tO 76 36 	4 40 43. -11 39 •2• -8 243 2'.4 	Las Li. 	9 	1 16 	-6 60 59 	I 83 92 	_4 181 194 	0 156 159 	- 	C H,K. 	. 0 - tO 68 20 	8 9! IC 	_9 27b 273 H.k* 2, 0 	10 LIZ 10? 	6 239 230 	-3 	0 37* - 0 54 23 	- 5 48 b3 	2 226 221 	2 124 130 	1 S 	18 	-4 I? I -I P 90 96 	-9 74 76 	6 485 49! 	-8 49 27 -12 13S 142 	-9 196 1A9 	_4 t* 1*2 • 2 101 lOS 	7 ICC kM 	_ 	0 29• 	3 CA 65 	0 56 78 	2 158 152 	3 55 

	

-10 213 216 	-A 6* 52 	5 35'. 358 	-? P.3 135 -10 tO? lOB 	-8 83 17 	2 209 aq 	1 223 225 	-A I3 LAA 	-3 	0 32• 	'. 33 I 331 	2 	0 ISA A,. A. A 	2 35 -A 77 78 	-7 321 311 	- 2 616619 	6 139 128 	_8 193 199 	-7 152 148 	0285 298 	0 179 176 	-5 255256 	-2 143 lIe 	5 83 99 	4 130 130 	7 69 39 	-I 56 

	

6470467 	-0101 93. 0 136 135 	-5 IC 48* -6 81 98 	-6 54 84 	'2683663 	1146151 	-4 26 17* 	1219218 	6134136 33,6. 6.-I 	-6 56 32 	0 	0 

	

-6 525 529 	-5 261 244 	2 91 92 	5 325 323 	-6 210 210 	-5 268 013 	6 318 329 	2 69 18 	-3 363 369 	0 236 039 6,6. 5. -3 -12 	0 I0• -5 95 98  

	

-2 599 606 	-4 95 85 	4 937 972 	-3 411 419 	-2 76? 798 	-4 - 124 222 	6 189 191 	3 	0 16$ 	2 353 356 	I Ill 191 -12 40 52* -11 38 26* -4 03 97  

	

2 616 606 	-3 623 432 	6 95 lOS 	-2 315 319 . 0 76 69 	-3 28 68• 	I LII 163 	6 100 89 	_I 	0 25* 	2 263 269 -11 121 123 -18 	0 66• -3 55 60 	8 38 

	

A 531 529 	-2 17'. 180 	8 47 22 	-I 259 251 	2 322 314 	2 105 107 8.6. 3. -1 	5 125 136 	0 261 268 	3 36 506 10 68 36 	-9 60 93 	- 	0 318 	6 121 I 

	

6 481 467 	-1 52 74 	10 37 34. 	0 19C 193 	4 79 87 	- 1 66 61 -13 70 65 	6 	0 16* 	I 588 LII 	4 129 *37 	9 TI 66 	-8 75 42 	-I 68 91 	* 156 1 

	

B 10 78 	0 138 142 6.6 	1. 1 	1 08 80 	6 53 28 	0 2? 100. 12 	0 	9 	7 103 165 	2 125 123 	5 67 Il 	8 55 35 	? 160 165 	0 	0 Z2 	-2 52 

	

10 280 276 	1 78 78 	12 	0 	9 	2 382 385 	8 34* 363 	1 155 190 - II 96 103 	8 132 118 	• A 52 63 	6 90 89 	- 7 lii ITS 	-6 45 61 6.1. 7. C 	0 35 

	

12 101 96 	2 lOt 180 - 11 - 0 17 	3 90 81 	*0 55 83 	2 86 85 -10 123 128 8,6. 3, _5 	4. 96 100 8.1. 4, 6 	6 45 63 	-5 264 264 -12 	0 12* 8,8. 8. 

	

U.K. 0, -I 	3 42'. SJZ -10 	0 15* 	4 30 	3* fl.. 2. 1 	3 85 108 	-9 188 189 -10 	0 23* 	5 219 212 	-9 144 138 	-5 	0 I3 	-4 170 176 - II ISO log 	10 *0 -12 	0 48* 	4 8) 85 	9131136 	5232233 - tO 39 53* 	4 99108 	-8 	0 	4 	_9 	0 	50 	6 36 16$ -8 55 27 	* 31 38* - 3186185 	8 Al 80 	-93* 

	

- 11 217 210 	5 253 2*4 	-8 -  75 60 	8 155 152 -U 159 149 	5 218 225 	-7 578 583 	-8 36 34* 	7 ISO 127 	-7 65 83 	-3 118 115 	-z iss iSO 	-6 163 173 	_8 76 

	

-10114120 	610593 	-7273281 	713*149 -IC 6970 	6162172 	-o 	o 	7* 	7 	0 	7* 	8 39 50 	6 	053* -269*7 	- 3227227 	-*3*27* 	707*I 

	

-9 203 207 	7 311 311 	-6 58 73 	9 63 66 	-9 79 31 	7 336 131 	-5 86 101 	-6 	0 	2* 8.11. 4. - 2 	5 51 65 	1- 20* 2C4 	0 	0 21*  -z zzi 235 	 65 169 1 

	

8 63 SI 	85052 	-5489517 	9210210 	-8148141 	8382711 -4439434 	-5 73 64 	12 95 91 	4 50 21 	0177882 	3 	0 1011 	0391 15* 	-1271 -729 	9*.9 9876 	_4820856 	105752 	-728115* 	94023* -3807834 	-*1*31*7-119092 	3 	0 	8* 	13348* 	2 	0 10$ 	2230219 	_4 37 

	

6 180 180 	10 	0 20* -3 12$ 328 8,6. 8. -5 	-6 1*4 155 8.6. 2. -S 	-2 	0 15* -3 70 -  81 -10 35 42* 	2 93 98 	2 68 *3 	3 51 59 	* 	0 23* -3 838 1- -5 35 10*8.6. 0 - 	-2606601-105656 	-5 	0 	311.106843 	-131 	7* -2 207 209 	-95903 	-1190195 	335 25* 	4106 959.6.7.-I 	-2 911 

	

-4 325 324 	-9 135 361 	-1 375 367 	-9 39 23* -4 75 76 	-9 	0 48 	0 149 145 	-8 295 300 	-6 	0 II' 	0 	0 41* 	4 52 59 	5 829 106 -32 	0 13* -I 	C 

	

3 236 230 	-8 	0 35* 	0 883 927 	-8 81 79 	-3 773 799 	-8 58 73 	1 188 898 	0 219 206 	7 3S8 366 	8 282 245 	5 66 55 33.81. 6. -2 -1I 880 96 	0 139 I 

	

2 *99 497 	-7 1*2 13$ 	I 728 726 	-7 35 23* -2 814 625 	7 120 136 	2 103 314 	I 270 267 	7 76 57 	2 37 *4* 	6 1*3 139 -82 138 122 -10 53 58 	1 	0 

	

-8 476 *90 	-6 220 213 	2 51 42 	-6 67 79 	-1 914 399 	-6 363 859 	3 478 478 	2 	0 43* -6 290 290 	3 191 200 9.8' 5. -4 -II 38 27* -9 858 833 8.8* 8, 

	

1 472 480 	-5 233 230 	3 252 245 	-5 79 *7 	0 577 575 	-5 *3. 16 	4 857 1S? 	3 68 73 	-5 *92 947 	4 	0 50* 'II 	0 338 -80 37 	1* -e 71 98 -10 80 II 

	

2 493 497 	-* 166 171 	4 90 93 	-4 54 60 	I 21 92* -4 162 ISS 	5 76 6* 	4 35 46* -6 255 253 8,6. 4, -7 -10 	0 34*  -9 87 98 	-7 60 39 	9 	0 

	

323*230 	-3 	040* 	5308302 	-3*326 	2182183 	-3136131 	6 	053' 	56432 	-3264411-7 	04089138322 	-834938-6 	0 	5* -81308 

	

4322324 	2203201 	62*1269 	-2436431 	3374370 	-2217213 	7331129 	611596 	-2 3*9140 	-6 	0210-7 	0 	911.7125320 	-53452' -765 

	

5 43 80 	-1 316 108 	7 76 61 	-1 51 90 	4 264 250 	-I 112 180 - 8 37 658 	7 *0 	7• -1 S3 43 	-3 59 38 	7 219 218 	6 46 55 	4 162 165 	-6 112 0 

	

6 372 180 	1 109 308 	8 115 115 	0 368 362 	5 90 39 	0 52 33 	9 	0 35* 11.6. 3. -6 	0 303 300 	-* 	0 33* -6 75 62 	-5 64 76 	3 183 205 	9 149 I 7 	0 	9* 	2 201 201 	9 	0 70* 	1 132 133 	84 97 *4 	I 07 93 8.11. 3. -z 	-9 89 93 	I 238 .226 	3 	0 72* -s 172 170 	_4 55 29 	-2 375 889 	-4 37 

	

8 70 58 	3 	0 *0* 10 38 10' 	2 2*9 252 	7 36* 365 	2 181 877 	12 316 199 	8 	0 19* 	2 230 22? 	-2 	0 37* -4 46 	8 	-3 78 90 	-1 838 148 	3 92 

	

9 217 207 	4 .160 171 	11 69 108 	9 99 51 	8 99 84 	3 	0 	2* -II 880 97 	-7 74 801 	3 76 S6 	-1 54 319 	-3 	0 
	I. 

-2 	0 168 	0 36 65' -2 	0 

	

10 325 120 	5 226 230 34.8. I, -2 	* 107 100 	9 14* 343 	4 298 2*3 -10 70 82 	6 36 69' 	4 *0 83 	0 3* 468 -2 216 224 	-1 98 94 	I 104 803 	-I 	C II 219 210 	6 20* 213 -12 40 16* 	5 67 93 	10 	0 228 	5 61 67 	9 79 72 	-5 127 328 - 5 246 211 	I 39 II' -8 81 80 	0 82 83 	2 807 310 	0 56 

	

12 57 48 	7 128 130 -II 39 67* 	6 99 95 "Al 2. -2 - 6 121 121 	-8 239 247 	-.4 	0 28* 	6 256 258 	2 97 76 	0 	0 37* 	I 109 10* 	3 	0 	48 	I 	C 

	

0, -2 	8 	0 35* -10 30 56* 	7 830 105 -12 136 1*1 	7 	0 21* -7 124 333 	-3 279 234 	8 360 873 8,6- 5. 0 	I 77 58 	2 123 105 7.6* 7. 2 0.8. 8. - 

	

-11 55 41 	9 150 161 	-9 	C 17* 	8 38 *3* -II 83 *0 	8 909 III 	-6 231 234 	-2 	0 19* 9.1. 9, 3 -12 Id III 	2 	0 30* 	3-122 *2* 	11 	0 3*8 _9 	0 I 

	

-10 187 193 	0. -6 	-8 294 282 	9 	C 	2* -30 227 287 6.6. 2, -4 	-5 881 193 	-1 240 237 -32 	0 21' -80 126 130 	3 52 74 	* 66 29 -10 77 72 	-8 	C 

	

-9 847 1*7 	-8 39 818 -7 224 229 14,1. I. -6 	-9 47 30 	-9 182 116 - -4 880 882 	0 	0 	3' -81 76 44 	-8 90 82 	* 	0 36* 	5 89 02 	-9 836 98 	-7 53 3 

	

-87359 	-71*098 	-6177160 	-9 57 32 	-* 	03811-8 	0 	48-3226219 	16062-1011491 	-672 72 	53932*9.8* 6,-3 	-*7273 	-616713 

	

753 IS 	-6 36 28* -5 3*9 337 	-8 139 146 	-7 384 185 	-7 239 252 	-2 3*8 11* 	2 808 99 	9 69 69 	4 224 229 8.11. S. - S 	II 55 61 	7 78 64 	5 101 II 

	

-6 343 342 	-5 832 122 	4 70 85 	_7 	0 49* -* 47 119 	-6 	0 358 	1 169 358 	3 	0 	9* -8 162 146 	2 479 47* -10 	0 34* -30 76 303 	-6 221 385 	-5 801 Il 

	

-5 122 III 	4 4* 33 	-3 298 284 	• 88 69 	-S 836 339 	-5 155 363 	0 247 243 	4 146 858 	-7 	0 87* 	0 709 719 	-9 154 157 	-9 90 93 	-S 834 129 	3 9* IC 

	

-4 207 204 	-3 120 323 	-2 776 008 	-9 	0 15* -4 637 640 	-4 59 60 	1 153 360 	5 823 114 	-6 275 268 	- 2 109 146 	8 	0 36* -8 94 95 	6 236 238 	-2 	0 I - 322*68-2866156 	-116816$ 	-* 	0 	0* -3906913 	-3 	034* 	2512507 	65773 	-5 386 407 	47781 	-76355 	-77768 	-3134138 	- 1 	C 

	

-24958 	-15657 	0296298 	-35787 	-2886911 	-2119819 	399638* 8,1. 3,_7 	-4 9991 	66671 	6205211 	-6 	035* 	2135135 	0 	C .  -I 140 829 	0 132 831 	8 	0 	5' -2 80 69 	-I 30 58* -1.47 20 	4 831 131 	-7 8*9 842 	-3 102 89 0,5. 5, 	35* 	5 	0 	2* -1 36 37* 8,8* 8. - 

	

0300298 	I 79 57 	233332* 	- - I 287 300 	032931* 	0159369 	5101 9* 	-6 	0 	68 -2229231 -13 	0 53* -*230231 	-4396207 	0135106 	-7 57 5 

	

1 829 129 	2 1*9 156 	3-322 712 	0 72 78 	1 231 224 	1 237 239 	6 187 829 	-5 284 190 	-I 189 82 -12 	0 34* .3 35 28* _3 57 39 	1 	0 11* -6 	0 I 

	

2 60 58 	3 ItS 127 	4 III 117 	1 856 168 	2 138 136 	2 	0 	4* 	7.308 96 	-* 217 202 	0 130 136 	1I 173 167 	2 252 2*6 	-2 9* 90 	2 77 76 	-5 	C * 

	

3 38 46 	4 84 53 	5 353 343 	2 33 	8* 	3 	0 258 	3 168 169 	0 	0 	4* -9 37 *2* 	I 99 97 -IC 79 66 	-I 49 50 	-I 76 63 	3 	0 	2* -* 131 83 

	

4 199 200 	5 12? 822 	6 257 258 	3 59 43 	4 55 34 	8. 	 0 	9* 	9 	0 208 -2 160 150 	2 289 299 	-9 217 217 	0 50 58 	0 23* 218 43.6. 7 .3 	3 	0 0 

	

120 317 	6 76 28* 	7 165 170 	* 60 55 	5 	0 97* 	5 144 152 0,11* 3, -3 	-1 52 83 	3 80 85 	-8 208 2*2 	* 	0 33* 	1 	0 84* 11 	0 	3' -2 	C 3 

	

6 337 342 	7 92 98 	8 68 79 	5 	0 13* 	6 	* 118 	6 	0 37* -12 97 103 	* 74 132 	4 247 245 	-7 444 ISO 	2 	0 	7* 	2 216 206 -10 55 54 34,84* 9, 

	

7 43 IS 	8 	0 11* 	9 119 II? 	6 	0 12* 	7 899 888 	7 	0 61* -11 53 68 	1 *4 102 	5 112 129 	-6 	0 	38 	3 86 300 	3 98 *98  -9 66 92 	-6 09 1 

	

8*65*0,11. 0,-? 	106689 	73939* 	81551526.84. 2,-7 -10108872 	2 	0268 	6200202 	-57C7901 	4 97 113 	4196208 	-8 	0 	7' -4 398 9134147 	-7 	045*119964 	* 	025* 	9 	07211-7 	04011-9226238. 	3123124 	7 	019* -*40 4888.6. S,-6 H.K.6,-4 	-7 	0*611-217016 

	

80 191 193 	-6 202 196 34.8. 1, -3 44,1. 1. -7 	10 56 38 	-6 230 280 	8 06 75 	4 	0 17* 8.8* 4. -9 	-1 	0 18* -9 68 76 	10 39 49S 	6 	0 55* 44,8* 9. - 815541 	55372-t1 	08111-7 	049*0,8. 2.-) 	-55360 	-713*132 8.6. 3.-S - II 78405 	-24956 	-7 	085* 	9157 356 	5 	026* -9579 9,1. 0, -7 	-4 242 252 -10 387 392 	-6 	C 40* 12 183 113 	-4 52 	3 	-6 391 386 	-4 *0 	7* -80 53 74 	-I 141 136 	-6 38 71* -* 161 169 	9 101 81 	7 *0 5 -Il 57 804 	-3 36 64* -9 60 69 	-5 65 80 -11 3* 22* -3 *9 75 	-5 	0 12* -3 lOS 104 	-9 204 203 	0 193 167 	-5 135 183 	-? 199 138 	3 	C 	4* -6 56 2 -10 	026* -2 	0228 -9 	1 78 	-4 	04*'-lO 72 74 	-25366 	-454253? 	-29798 	-8 	049* 	831231$ 	-4 	0 	986112*9 	-28359 	SS66 9 163 lit 	- I 	0 88* -7 216 218 	-3 36 97* -9 118 846 	- 1 134 128 	-3 237 228 	-I *0 79* -7 106 8? 	2 55 53 	-3 271 277 	-5 7* Ill 	1 	0 	9* -* 56 7 -8 307 316 	1 	0 18*  -6 177 174 	- 2 178 877 	-8 	0 	3* 	0 *8 96 	-2 164 171 	0 56 53 	-6 877. 173 	3 67 93 	-2 74 72 	-9 222 230 	0 	0 440 	9 80 8 -7196200 	2 	02285314311 	-1 	C 17* -7183164 	158 88 	-82655' 	1856157 	-5218234 	96070 	-1163161 	-3130827 	18478*1 	-2 	C I 

	

-6 30 24* 	3 63 64 	-4 *78 475 	0 106 100 	-6 76 78 	2 IS? 158 	0 327 327 9,11. 9, 0 	-4 *4 29* 	5 115 114 	0 - 813 107 	-z 178 881 	2 79 87 44.6. 9, -, - 5122816 	*298252 	-3 59 04 	881800 	-34738 	3843140 	15567-12 	0228-3 	C 12* 	6216223 	1139132 	-1123117 8,6* 7._4 	T*C6 -4 37 12 	5 93 72 	-2 310 302 	2 	C 15* -4 37 2*8 	* 880 154 	2 29 36* - 10 34 29* -2 208 210 	7 	0 *5* 	2 830 130 	0 	0 24* -9 56 25 	6 106 10 -31921*9 	6I95196,-I14I143 	35263 	-3293288 	5199395 	3 	028886165 	-175419.6. S,-2 	39969 	137 48*_8144145 	-598 9 -2 74 83 	7 40 45* - 0 128 13* 	4 30 	98 -2 134 130 6,6. 2, -8 	4 63 58 	-6 872 373 	0 93 99 	12 39 72* 0,6* 5, -7 	2 1*2 179 	-7 38 75* 	4 	C -I 553 565 8.8* 0. -0 	I 3*0 789 	5 39 17* 	I 140 139 	-5 	0 83' 	5 37 36* -4 343 348 	* 4S 12 -11 	0 25* -6 828 120 	7 68 71 	-6 31 708 -3 	0 1 I 553 565 	-* 84 97 	2 585 802 	6 	C 758 	0 476 443 	-4 97 93 	6 	0 149* - 2 219 217 	2 109 802 -10 182 1*3 	-5 	0 	2' 	4 40 43* -5 19? 152 2 *7 83 	-3 139 128 	3 401 397 8.81* 1, -8 	1 226 230 	-3 	0 55* 	7 *0* 106 	0 369 347 	3 48 46 	-9 	0 16* -4 112 820 84,1. 6, -5 	-4 	0 16* 3 3*9 1*9 	- 2 834 133 . 	4 112 16? 	-5 40 38* 	2 176 160 	-2 	0 	2* 	* 55 25 	2 57 45 	4 891 148 	-* 87 71 	-3 69 59 	-9 56 43 	3 170 867 42612*-I 	043* 	5350352 	-418814* 	3325334 	-I 	025*9.8. 3,-4 	4314105 	57479 	-7145151 	-23948* -8155139 	-25333 5 115 116 	0 54 67 	6 31 53* -3 	0 	8* 	9 .359 858 	0 *7 103 -11 	0 36* 	6 	0 228 	6 	0 37* -6 225 229 	- 1 40 35* -7 38 39* 	1 842 838 6 42 24 	1 	0 43* 	7 119 129 	- 2 	C 42* 	5 76 78 	* 	0 37* -10 75 *9 	8 104 816 	7 	0 	5* - 5 73 59 	0 	8 	5* - 6 37 24* 	0 17 50 7 201 200 	2 139 133 	* 78 97 	I 77 96 	6 203 196 	2 *0 90 	-9 	0 62* 0,11* 4. I 43,6. 9. -S 	-* 41 27 9,1. 6. 0 	5 	0 27* 	1 68 IC 8318386 	312912* 	95220 	09678 	77087 	312881? 	-*7634-135766 -10111805 	-3331326 -*2 	03811-4 	040*8,6* 7.-S 9 182 171 	4 89 97 - 10 	0 	4' 	1 77 79 	8 73 78 9.11. 3. 0 	-7 842 129 	12 148 155 	9 161 175 	-2 SI 59 -10 108 103 	3 137 137 	-8 70 77 10 	0 26* 0,0. 1, 0 6,44. 1, -4 	2 835 128 	9 322 133 -12 13? 135 	-6 33 	1' -II 36 36* -8 121 109 	-I 350 330 	-8 157 860 	-2 227 232 	-7 69 51 11 97 10* - 12 	0 14* - 11 155 159 	3 97 99 9,8. 2, -4 -*0 312 95 - -5 249 298 -10 37 100 	-7 68 70 	0 219 2*1 	-6 	0 46* -I 53 25 	6 103 108 

aAsterisk indicates zero weighted datum11 
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TABLE II 

POSITIONAL PARAMET# 

ATOM X 	.• V 2 
S .2133( 	2) .4534( 	2) .4548( 	1) 
CI. .2014(7) .2117( 	7) .3961( 	5) 

•C2 .1241( 	8.) .:2750(.9) f2760( 	5) 
C3. .1712(14) .16.09(15) .2195( 	8) 
C'. .1189( 	8) .1722( 	8) .4455( 	5) 
C5 .9551(11) .1979(11) .4131( 	7) 
C6 .3894(, 7) .1003( 	1) 	.. .0543( 	5) 

Cl .4513( 	9) .0035( 	8) .14541 	6) 
C8 .5928(10) .0406(10) .2387( 	6) 
C9 .4425( 	8) .2210( 	7) .0260( 	5) 
dO .5855(10) .3056(10) .0750( 	8) 
Ci .3506( 	5) .2194( 	5) .4291( 	3) 
02. .0291( .6) .3634( 	7) .2307( 	4) 

03 . 	 01923( 	6) .08571 	5) .5127( 	4) 
04 .3850( 	6) .6091( 	5) .6450( 	4) 
H(1) .2746(73) .1189(75) .2232(56) 

11(2) .1230(104) .1568(107) .1672(60) 
 .1681(88) .0723(78) .2443(58) 
 .0822(115) .6794(114) .1458(69) 

11(5) .0796(103) .8049(95) .0973(65) 
11(6) .0877(93) .6588(95) 	. .0355(64) 
11(7) .3207(70) .5461(77) .2843(48) 
11(8) .4123(80) .6211(74) .2304(55) 

.3843(71) .4679(68) .2061(48) 
11(10) .3516(97) .7920(101) .3709(63) 
11(11) .3438(86) .7447(88) .4454(60) 
11(12) .4274(91) .8909(81) .4044(63) 

!Standard deviation is in parentheses and refers to the 

least significant digit. 

' I  

4 
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TABLE III 

ANISOTROPIC THERMAL PA! AMETERS' 

ATOM 811 822 833 812 813 823 
S 4.24( 	9) 3.68( 	9) 4.36( 	9) .12( 	9) 1.36( 	7) .06( 	8) 
Cl 3.40(36) 4.02(37) 4.11(38) -.16(32) 1.82(31) -.30(28) 
C2 4.75(44) 6406(47) 3.48(43) -.46(38) 1.70(39) -.42(38) 
C3 9.13(81) :8.61(68) 5.31(54) -.96(70) 3.25(63) -.57(61) 
C4 3.91(49) 4.56(42) 3.65(37) -.98(33) .74(35) -.84(31) 
C5 4.04(55) 7.78(56) 7004(56) -.87(42) 1.49(45) .83(54) 
C6 3.64(36) 3.25(36) 3.63(34) .04(29) 1.38(30) .30(29) 
Ci 5.44(48) 3.87(46) 4.36(39) .75(35) 2.63(38) .61(35) C8 5.66(50) 6.40(53) 4.57(47.) 1.23(54) .6(45) .40(39) C9 4.04(39) 3.65(41) 3.27(36) 1.13(35) 1.59(32) .13(32) 
dO 3.60(49) 4.71(48) 8.31(58) .20(44) .53(42) -1.41(50) 
Cl 4.16(26) 4.70(26) 4.37(24) -.21(22) 1.58(21) -.96(20) 
02 7.26(35) 9.37(38) 4.19(28) 2.11(31) 975(26) 1.17(26) 
03 6.02(30) 6.45(32) 5.70(28) -081(25) 1.18(25) 2.23(24) 04 7.63(35) 3.99(29) 6.06(28) .35(25) 2.11(26.) -1.47(23) 

a 
Standard deviation is In parentheses and refers to the least 

significant digit. . . 	 .. 	 . . 

kTnIts of B are In 12 . . 

S-s 
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Discussion 

The 1,3 oxathiole ring is shown in Fig. 1. The Cl--Ui and Cl--S 

distances are typical of bond lengths found in paraffinic and saturated 

heterocyclic type compounds 6 . C6--C9 is a typical double bond at 1.34 A. 

C9.--0l and c6--s are shorter by .05 and . Ol A respectively than the Cl--Ui 

Cl--S distances, probably because of their proximity to. the double bond. The 

ring itself is puckered, with the sum of the internal angles being 5330  opposed 

to a theoretical 51400 
 for a planar model. This puckering is evident in the 

stereoscopic view of the molecule shown in Fig. 2. A stereoscopic view of the 

molecular packing is shown in Fig. 3. 

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

and Table V lists,  some of the angles. 	 .. 	. 	 . . 	 I 
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TABLE IV 

INTERATOMIC DISTANCES (A), IN S METff(L-2 , 2,)4_TRIACETyL_1,3_OXATHIOLEa ,b 

Atom 	Dist. 	Atom 	Dist. 	 Atom 
	Dist. 

c) -0(3) 	1.202(7) 

	

c(h) -C(S) 	1.50(1) 

	

c(4) -0(1) 	2.416(8) 

	

0(3) -c(S) 	2.39(1) 

	

0(3) -0(1) 	2.588(6) 

	

0(3) -c(9) 	2.964(8) 

	

C(6) -c(9) 	1.340(8) 

	

c(6) -0(7) 	1.)4)45(8) 

	

C(6) -o(4) 	2.286(8) 

	

c(6) -0(1) 	2.295(8) 

	

0(6) -0(8) 	2.56(1) 

-0(10) 2.61(1) 

-0(4) 	1.211(7) 

C(7) -c(8)' 1.49(1) 

	

c(7) -d(9) 	2.5(1) 

	

0(4) -0(8) 	2.35(1) 

	

0(9) -0(1) 	1.377(6) 

	

C(9) 0(10) 	1.50(1) 

	

c(io)-o(i) 	2.36(1) 

S 	-11(11) 2.97(8) 

S 	-H(S) 	2.98(9) 

	

0(1) -H(3) 	2.68(8) 

	

C(l) -H(4) 	2.7(1) 

	

C(l) -H(S) 	2.82(9) 

s -c(6) 1.775(6) 

S -c(i) 1.821(6) 

S -c(9) 2.592(7) 

S -0(1) 2.620(5) 

S -c(4) 2.704(7) 

S .  -0(7) 2.729(8) 

S -0(2) 2.772(7) 

S -o(4) 2.840(5) 

S -0(2) 2.978(5) 

c(i) -0(1) 1.425(6) 

C(l) -0(2) 1.509(8) 

c(i) -c(4) 1.547(8) 

C(l) ,c(9) 2.306(9) 

c(i) -0(2) 2.360(8) 

C(l) -0(3) 2.360(7) 

C(l) -c(6) 2.489(9) 

C(l) -c(3) 2.53(1) 

 -c(S). 2.61(1) 

 -0(2) 1.194(7) 

0(2) -0(3)  1.48(i) 

0(2) -0(1) 2.405(9) 

C(2) -c) 2.54(1) 

0(2) -c(3) 2.35(2) 

0(3) -0(1) 2.74(1) 

C(l) -H(1) 

C(2) -H(2) 

C(2) -H(3) 

C(2) -H(1) 

(2) -H(4) 

0(2) -H(2) 

0(2) -H(3) 

0(2) -H(4) 

0(2) -H(3) 

0(2) -H(1) 

c(3) -H(2) 

0(3) -H(3) 

C(3) -H(1) 

c(b) -H4) 

c(4) -H(6) 

cob) -H(S) 

o(3)-H(6) 

0(3) -H(9) 

0(3) -H(6) 

0(3) -H(4) 

c(S) -H(4) 

C(S) -H(S) 

C(S) -H(6) 

c(6) -H(8) 

2.88(7) 

1.8)4(9) 

1.96(7) 

2.09(7) 

2.8(1) 

2.).(1) 

2.83(7) 

2.9(1) 

2.95(7) 

2.97(7) 

0.68(7) 

0.88(7) 

i.oi(6) 

1.9(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) 

U. 

00 



-13- 	 UCRL-19982 

TABLE IV (continued) 

C, 

Atom 

0(6) -11(7) 

c(6) -11(10) 

C(6) -H(11) 

c(7) -11(8) 

ä(7) -H(9) 

0(7) -11(7) 

c(7) -11(1) 

o(t) -11(9) 

-11(8) 

-11(11) 

o() -H(s) 

o(1) -11(8) 

o() -11(7) 

0(8) -n(8) 

c(8) -11(9) 

C(8) -11(7) 

0(8) -11(10) 

0(9) -11(11) 

c(9) -11(12) 

C(9) -11(10) 

c(lo)-H(lo) 

c(10)-H(12) 

c(10)-H(11) 

c(lo)-H(7) 

Dist. 

2.8I(6) 

2.90(9) 

2.93 ( 7) 

1.99(7) 

2.01(6) 

2.08(6) 

2.87(7) 

2.L5(6) 

2.69(6) 

2.89(7) 

2.90(9) 

2.91(7) 

3.02(7) 

0.86(6) 

0.96(6) 

1.02(6) 

2.91(9) 

1.98(8) 

1.98(7) 

2.04(8) (8) 

0.76(8) 

0.8(7) 

1.01(8) 

2.95(7) 

Atom 	Dist. 

0(1) -11(12) 2.63(8) 

0(1) -H(1) 	2.6)4(7) 

0(1) -11(3) 	2.78(7). 

0(1) -11(11) 2.80(8) 

11(1) -H(2) 	i.t(i) 

11(1) 911(3) 	i.(i) 

11(1) -11(9) 	2.89(9) 

H(l) -11(8) 	2.9(1) 

11(2) -H(3) 	1.2(1) 

H(1) -H(s) 	1.3(1) 

H(4) -11(6) 	1.6(1) 

H(1) -11(7) 	2.6(1) 

H(s) -11(6) 	1.6(1) 

11(7) -11(8) 	i.(i) 

H(7) -11(9) 	1.62(9) 

11(7) -11(10) 2.(1) 

-11(11) 2.8(1) 

-11(9) 	1.I3(8) 

11(8) -H(10) 2.7(1) 

-11(12) 2.9(1) 

H(10)-H(12) 1.1(1) 

H(10)-H(11) 1.1(1) 

H(11)-H(12) 1.8(1) 

Table contains all interatomic distances 3.00 A or less. 

Estimated standard deviations are indicated in parentheses. 
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TABLEV 

ANGLES IN S METHYL-2,2,4-TRIACETYL-2,3-0XATHI0LE 

Atoms 
a 

.Angle,deg- Atoms 
a 

Angle ,deg- 

c(i).s-c(6) 87.6(4) c(1)-c(2)-0(2) 121.2(6) 

s-c(1)-0(1) .107.0(3) c(1)-c(2)-c(3) 116.0(7) 

c(1)-0(1)-c(9) 110.8(6) cU)-c(1)-o(i) 108.7(6) 

0(1)-c(9)-c(6) 115.3(5) c(3)-C(2)-0(2) 122.9(7) 

s-c(6)-c(9) 111.9(1) c(5)-c(4)-0(3) 12h.1(6) 

s-c(1)-c(2) 112.)4(1) c(7)-c(6)-c(9) 132.5(7) 

• s-c(i)-d(1) 106.5() 0(4)-c(7)-c(8) 120.2(6) 

s-c(6)-c(7) • 	 115.5(4) c(6)-c(7)-0(I) . 	 118.(6) 

c(2)-c(1)-0(1) 108.7(6) c(6)-c(7)-c(8) 121.3(7) 

c(2)-c(1)-c(4) 112.1(5) c(6)-c(9)-c(lo) . • 	13.0(6) 

c(1)-c(4)-0(3) 117.7(6) c(lo)-c(9)-0(1) • 	 110.7(7) 

118.1(6) 

Standard deviation is in parentheses and refers to the least 

significant digit. 	•. 	 • 
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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: 

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 
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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