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Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters ( ~ 2) 

Ueq = (1 /3)~ i  ~jUija~ a~ ai.aj. 

x 
O(1) 0.2126 (2) 
C(2) 0.1187 (4) 
C(2a) 0.0502 (4) 
C(2b) 0.1033 (4) 
0(3) 0.1161 (3) 
C(4) 0.1507 (4) 
0(4) 0.1249 (3) 
C(5) 0.2209 (3) 
C(6) 0.2561 (4) 
0(6) 0.3221 (3) 
C(7) 0.2626 (4) 
S 0.23996 (11) 
C(lp) 0.3251 (4) 
C(2p) 0.3318 (4) 
C(3p) 0.4001 (4) 
C(4p) 0.4577 (4) 
C(5p) 0.4493 (4) 
C(6p) 0.3822 (4) 

Table 2. Selected 

y z Ueq 
0.7640 (5) 0.4976 (3) 0.0463 (10) 
0.7041 (8) 0.4837 (5) 0.0438 (14) 
0.7753 (8) 0.3746 (5) 0.058 (2) 
0.7704 (9) 0.5898 (5) 0.064 (2) 
0.5008 (5) 0.4873 (3) 0.0455 (10) 
0.4038 (8) 0.4176 (4) 0.0392 (14) 
0.2441 (6) 0.3919 (4) 0.0549 (11) 
0.4998 (7) 0.3841 (4) 0.0347 (13) 
0.6858 (8) 0.4318 (5) 0.0419 (14) 
0.7639 (5) 0.4215 (4) 0.0623 (13) 
0.4143 (7) 0.3180 (4) 0.0402 (14) 
0.1997 (2) 0.25649 (14)  0.0507 (5) 
0.1915 (8) 0.1893 (5) 0.0427 (14) 
0.3314 (8) 0.1153 (5) 0.051 (2) 
0.3198 (9) 0.0676 (5) 0.056 (2) 
0.1661 (10) 0.0882 (5) 0.061 (2) 
0.0240 (10) 0.1579 (5) 0.063 (2) 
0.0357 (9) 0.2083 (5) 0.050 (2) 

O(1)----C(2) 1.447 
O(1)----C(6) 1.347 
C(2)---C(2a) 1.484 
C(2)--C(2b) 1.502 (7) 
C(2)----O(3) 1.446 (7) 
O(3)----C(4) 1.357 (6) 
C(4)--O(4) 1.208 (6) 

C(6)----O(1)---C(2) 119.2 (4) 
O(1)---C(2)----O(3) 109.1 (4) 
O( 1 )---C(2)--C(2a) 110.9 (5) 
O(3)--C(2)----C(2a) 110.5 (5) 
O(1 )---C(2)---C(2b) 
O(3)---C(2)--C(2b) 
C(2a)---C(2)---C(2b) 
C(4)---O(3)---C(2) 
O(4)---C(4)----O(3) 
O(4)----C(4)----C(5) 
O(3)--C(4)---C(5) 

C(4)---C(5 )----C(7 )---S 
C(6)--C(5 )----C(7 )--S 
C(5 )---C(7 )---S--C( 1 p ) 

geometric parameters (,~, °) 
(6) C(4)---C(5) 1.452 (7) 
(6) C(5)---C(7) 1.351 (7) 
(8) C(5)----C(6) 1.471 (7) 

C(6)---O(6) 1.198 (6) 
C(7)--S 1.688 (5) 
S--C(lp) 1.782 (5) 

C(7)----C(5)----C(4) 121.4 (5) 
C(7)---C(5)----C(6) 117.9 (5) 
C(4)----C(5)---C(6) 120.4 (5) 
O(6)--C(6)---O(I) 119.4 (5) 

105.1 (4) O(6)---C(6)--C(5) 124.9 (5) 
105.8 (5) O(1)----C(6)---C(5) 115.5 (5) 
115.1 (5) C(5)---C(7)--S 128.3 (4) 
117.8 (4) C(7)---S---C(lp) 100.3 (3) 
118.9 (5) C(2p)----C(lp)--S 122.0 (4) 
124.8 (5) C(6p)---C(lp)--S 117.9 (5) 
116.3 (5) 

4.2 (8) C(7)---S--C(Ip)---C(2p) -54.0 (5) 
177.6 (4) C(7)---S--C(Ip)---C(6p) 129.2 (5) 

- 178.6 (5) 

Data collection: DIF4 (Stoe & Cie, 1988a). Cell refinement: 
DIF4. Data reduction: REDU4 (Stoe & Cie, 1988b). Pro- 
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990). 
Program(s) used to refine structure: SHELXL93 (Sheldrick, 
1994). Molecular graphics: SHELXTL/PC (Sheldrick, 1992). 
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Abstract 
We determined the crystal structures of four lactides: 
(1) (3S,6S)-3-benzyl-6-methyl-l,4-dioxane-2,5-dione 
(C~2H~204), (2) (3RS,6SR)-6-(1,1-dimethyl-2-meth- 
oxyethyl)-3-[( SR)-a-hydroxybenzyl]-3-methyl- 1,4-di- 
o x a n e - 2 , 5 - d i o n e  ( C 1 7 H 2 2 0 6 )  , (3)  (3RS,6SR)-6-(I,1- 
dimethyl-2-methoxyethyl)-3-(1-hydroxy-l-methyl- 
ethyl)-3-methyl- 1,4-dioxane-2,5-dione ( C  13H2206)  

and (4) (3S,6R)-6-(1,1-dimethyl-2-methoxyethyl)-3- 
methyl-3-[(S)-3-oxocyclopentyl]- 1,4-dioxane-2,5- 
dione ( C 1 5 H 2 2 0 6 ) .  The structure of the lactide 
heterocycle in the title compounds is compared with 
the only four structures of this type previously 
reported. The geometrical parameters of this hetero- 
cycle agree with those found previously for carbox- 
ylic esters. 
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SERC for provision of a four-circle diffractometer. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: HA1114). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 
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Comment 
The structures of  carboxylic ester groups have been 
investigated thoroughly (Schweizer & Dunitz, 1982). 
Lactides contain this fragment twice within a six- 
membered heterocycle. We have determined the crys- 
tal structures of  four lactides and compared their 
structural parameters with those of  carboxylic esters. 
We also studied the influence of  substituents on the 
conformation of  the dilactone ring. Compounds  (2) 
and (3) crystallized as racemic mixtures, while (1) 
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and (4) were available as pure enantiomers for which 
the absolute configuration at C(6) was known from 
the chemical synthesis. 

0 

R 3 ~  /~RI 
R4""" //, / " R 2  

O 

& ~ R3 R, 
(1) H CH2--C6Hs H CH3 
(2) OH3 CH(OH)--C6H5 C(CH3)2--CH2--O--CH3 H 
(3) CH3 C(CH3)2--OH C(CH3)2--CH2--O--CH3 H 

(4) ell3 ~ ' ~  ~ 0 C(CH3)2--CH2--O--CH3 H 

The lactide heterocycle of (1) adopts a boat con- 
formation with O(1), C(2), 0(4) and C(5) in the 
plane (or = 0.04/k) and C(3) and C(6) above it by 
0.47 and 0.43 A, respectively. The H atoms at C(3) 
and C(6) are in axial positions and thus parallel to 
each other. The methyl and benzyl groups adopt 
equatorial positions, minimizing repulsive inter- 
actions. 

o,, 

C(/') 

Fig. 2. Perspective view of (2) with the atom numbering. 

( ~ 2 )  0(2) (~ 

Fig. 3. Perspective view of (3) with the atom numbering. 

Fig. 1. Perspective view of (1) with the atom numbering. 

The heterocycles in (2) and (3) exhibit twisted boat 
conformations (Figs. 2 and 3). In contrast to (1), the 
C atoms form the base (tr = 0.01, 0.08/k, respective- 
ly) and O(1) and 0(4) deviate from it by 0.12 and 
0.35 ,&, respectively, in (2) and by 0.19 and 0.37 A, 
respectively, in (3). In both structures, the inter- 
molecular packing is stabilized by a hydrogen bond 
from the hydroxyl group (which is situated below the 
heterocycle) to 0(2) [in (2) O(1')...O(2) = 2.973 (5)/~, 
O(l')---H...O(2) = 161 (2) ° and in (3) 0(32)...0(2) = 
2.767 (4) ,&, O(32)--H...O(2)= 161 (1)°]. 

Compound (4) crystallizes with two molecules in 
the asymmetric unit. The heterocycle in molecule 1 
can be described as a flat boat with the C atoms 
forming the base (tr = 0.02/k) and the O atoms 0.23 
[O(1)] and 0.07 A [0(4)] above that plane. The 
dilactone ring of molecule 2 is planar (tr = 0.02/k). 
The two molecules differ mainly in the dihedral angle 
C(6)--C(61)--C(64)--O(65) [56.9 (2) and - 59.1 (2) ° 

%0 64, 0(6s, v . 

(3 "-" C ~ : ( 3 )  

d 013'1 
Fig. 4. Perspective view of molecule 1 of (4) with the atom 

numbering. 

for molecules 1 and 2, respectively]; this means that 
the terminal methoxy group is rotated by approxi- 
mately 120 °. The repulsion between 0(65) and O(1) 
in molecule 1 induces non-planarity in the hetero- 
cycle (Fig. 4). 

The geometrical parameters of the lactide hetero- 
cycle were calculated (Table 3) for the four title 
structures and the four found in the Cambridge 
Structural Database (1992) [BICVIS (van Hummel, 
Harkema, Kohn & Feijen, 1982), JACBRL 
(Mathieson & Taylor, 1963), KEMNIZ (Lynch, 
Pojman, Whitesell & Davis, 1990) and SCELER 
(Coetzer & Wiechers, 1973)] using the convention of 
Schweizer & Dunitz (1982). The bond lengths show 
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smal l  v a r i a t i o n s  a n d  ag ree  well  w i t h  the  p u b l i s h e d  
a v e r a g e  va lues .  T h e  s t a n d a r d  d e v i a t i o n s  d r o p  sig- 
n i f i c a n t l y  w h e n  the  two  b r i d g e d  lac t ides  ( J A C B R L ,  
S C E L E R )  are  n o t  i nc luded .  T h e  b o n d  ang les  t end  to  
lie c lose r  to  120 ° t h a n  w a s  f o u n d  by  S c h w e i z e r  & 
D u n i t z  [especia l ly  w h e n  o m i t t i n g  J A C B R L  (bc = 
110, 112, c d = 1 2 8 ,  131°) a n d  S C E L E R  ( b c = 1 0 7 ,  
114, cd = 127, 132 ° ) w h i c h  a re  d i s t o r t e d  by the  
br idge] .  T h e  o b s e r v a t i o n  t h a t  bd < cd is t rue  fo r  all 
e i gh t  s t ruc tu re s .  

W h i l e  the  b o n d  l e n g t h s  a n d  ang le s  d o  n o t  v a r y  
m u c h ,  the  d i h e d r a l  ang le s  w i t h i n  the  d i l a c t o n e  r ing  
d e p e n d  m a r k e d l y  o n  the  re la t ive  p o s i t i o n  (cis or  
trans) o f  the  s u b s t i t u e n t s .  T h e  r o o t - m e a n - s q u a r e  
d e v i a t i o n s  o f  the  six r ing  a t o m s  f r o m  the  respec t ive  
bes t  p l a n e  (o-) s h o w  a c l ea r  g a p  b e t w e e n  the  two  
classes:  t w o  s u b s t i t u e n t s ,  even  if  smal l ,  on  the  s a m e  
side o f  the  r ing  i n d u c e  a p r o n o u n c e d  b o a t  c o n f o r m a -  
t i on  (o-___ 0.20 A)  in w h i c h  t h e y  c a n  o c c u p y  e q u a -  
to r i a l  p o s i t i o n s .  O n  the  o t h e r  h a n d ,  l ac t ides  w i th  the  
l a rges t  s u b s t i t u e n t s  on  o p p o s i t e  s ides  o f  the  r ing  are  
m u c h  less p u c k e r e d ,  o r  even  p l a n a r  (o- ___ 0.13 A). 

Experimental 
Compound (1) 

Crystal data 

C12HI204 Mo Ks radiation 
Mr = 220.2 A = 0.7107 ,~ 
Orthorhombic Cell parameters from 55 
P212121 reflections 
a = 5.995 (I) ,~ 0 = 10-12.5 ° 
b = 9.080 (1) ,~, # = 0.09 mm-I  
c = 20.379 (2) /k  T = 293 K 
V = 1109.3 (4) ,~3 Transparent plate 
Z = 4  0.6 x 0.4 x 0.1 mm 
Dx = 1.319 Mg m -3 Colourless 

Crystal source: ether/acetone 

Data collection 

Stoe Siemens four-circle 
diffractometer 

w/20 profile-fitting (Clegg, 
198 l) scans 

Absorption correction: 
none 

1236 measured reflections 
1157 independent reflections 
892 observed reflections 

[IFI > 3a(F)l  

Refinement 

Refinement on F 
R = 0.049 
wR = 0.045 
S = 0.99 
892 reflections 
148 parameters 
w = 1/[cr2(F) + 0.0005F 2] 

Rint = 0.018 
0max = 25 ° 
h = - 7  -'-~ 1 
k = 0 ---~ 10 
l = 0 ---~ 24 
3 standard reflections 

monitored every 100 
reflections 

intensity variation: none 

(A/o')max = 0.001 
mpmax = 0.16 e A -3 
mpmin = -0 .22  e ,~-3 
Atomic scattering factors 

from International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Compound (2) 
Crystal data 

CI7H2206 
Mr = 322.4 
Orthorhombic 
Pca21 
a = 11.405 (1) ,4, 
b = 8.354 (1)/~, 
c = 17.142 (1) ,4, 
V = 1633.2 (3) ,~,3 
Z = 4  
Dx = 1.311 Mg m -3 

Data collection 

Stoe Siemens four-circle 
diffractometer 

w/20 profile-fitting scans 
Absorption correction: 

none 
1500 measured reflections 
1490 independent reflections 
1361 observed reflections 

[IFI > 3tr(F)l 

Refinement 

Refinement on F 
R = 0.034 
wR = 0.041 
S = 1.14 
1361 reflections 
224 parameters 
W = 1/[cr2(F) + 0.0005F 2] 

Compound (3) 

Crystal data 

CI3H2206 
M, = 274.3 
Monoclinic 
P21/c 
a = 10.899 (1) 
b = 11.056 (1) 
c = 12.174 (2) 
/3 = 99.74 (2) ° 
V = 1445.8 (3) ,~3 
Z = 4  
Dx = 1.260 Mg m -3 

Data collection 
Stoe Siemens four-circle 

diffractometer 
w/20 profile-fitting scans 
Absorption correction: 

none 
3878 measured reflections 
2541 independent reflections 
2168 observed reflections 

[IFI > 3a(F)] 

Mo K a  radiation 
A = 0.7107/~, 
Cell parameters from 60 

reflections 
0 = 10-12.5 ° 
# = 0.09 mm-I  
T = 293 K 
Transparent block 
0.8 x 0.8 x 0.8 mm 
Colourless 
Crystal source: 

ether/cyclohexane 

eint = 0.008 
0max = 25 ° 
h = 0 ~  13 
k =  - 9 - +  13 
l = 0 ---~ 20 
3 standard reflections 

monitored every 100 
reflections 

intensity variation: none 

(m/o')max = 0.02 
mpmax = 0.14 e ,~- 3 
mpmin = - 0 . 1 2  e ~ - 3  
Atomic scattering factors 

from International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Mo K s  radiation 
A = 0.7107 ,~ 
Cell parameters from 58 

reflections 
0 = 10-12.5 ° 
# = 0.09 m m - l  
T = 293 K 
Transparent needle 
1.0 x 0.3 x 0.3 mm 
Colourless 
Crystal source: 

ether/cyclohexane 

Rim = 0.022 
0max = 30 ° 
h = - 1 2  ~ 12 
k = 0 ---~ 13 
l = - 1 4 4 - - . 6  
3 standard reflections 

monitored every 100 
reflections 

intensity variation: none 
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Refinement 

R e f i n e m e n t  on  F 
R = 0 .046  
wR = 0 .052  
S = 1.34 
2168  ref lec t ions  
193 pa rame te r s  
w = 1/[a2(F) + 0 . 0 0 0 4 F  2] 

(A/or)max = 0.03 
Apm~x = 0 .18 e ~k -3  
mpmin = - 0 . 2 1  e / ~ - 3  
A t o m i c  scat ter ing fac tors  

f r o m  International Tables 
for X-ray Crystallography 
(1974,  Vol. IV)  

Compound (4) 
Crystal data 

C!5H2206 
M~ = 298.3  
M o n o c l i n i c  
P2~ 
a = 7 .503  (1) A 
b = 19.330 (2) A 
c = 10.957 ( 2 ) / ~  

= 102.91 (2) ° 
V = 1549.0 (5 ) /~3  
Z = 4  
Dx = 1.279 M g  m - 3  

M o  K a  radia t ion  
A = 0 .7107  A 
Cel l  pa rame te r s  f r om 40  

ref lec t ions  
0 = 1 0 - 1 2 . 5  ° 
# = 0 .09 m m -  
T = 293 K 
Transparen t  b l o c k  
0.9  x 0.5 x 0.4 m m  
Co lou r l e s s  
Crys ta l  source:  e ther /pet ro l  

e ther  

Data collection 
Stoe  S i e m e n s  four -c i rc le  

d i f f r ac tome te r  
w/20 profi le-f i t t ing scans  
A b s o r p t i o n  correc t ion:  

none  
5511 m e a s u r e d  ref lec t ions  
4 9 9 7  independen t  ref lec t ions  
4 4 4 0  o b s e r v e d  ref lec t ions  

[IFI > 4o'(F)] 

Rint = 0 .016  

0max = 25 ° 
h = - 8 - - +  8 
k = - 2 2  --o 22 
1 = 0 - - o  13 

3 s tandard  ref lec t ions  
m o n i t o r e d  eve ry  100 

ref lec t ions  
in tens i ty  var iat ion:  none  

Refinement 

R e f i n e m e n t  on  F 
R = 0 . 0 4 1  
wR = 0 .048  
S = 1.27 
4 4 4 0  ref lec t ions  
404  pa rame te r s  
w = 1/[o-2(F) + 0 . 0 0 0 5 F  z] 

(A /a )max  = 0 . 0 3  
Apmax = 0.31 e A, - 3  
Apmin = - -0 .28  e A -3  
A t o m i c  scat ter ing fac tors  

f rom International Tables 
for X-ray Crystallography 
(1974,  Vol. IV)  

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (~2) 

. . . .  * * Ueq = (1/3)2,~)Uija i a) ai.aj. 

x y z Ueq 
(1) 
O(1) 0.0713 (4) 0.5764 (3) 0.5739 (1) 0.047 (1) 
C(2) 0.2099 (6) 0.6140 (4) 0.5249 (2) 0.044 (1) 
0(2) 0.3274 (4) 0.7194 (3) 0.5315 (1) 0.070 (1) 
C(3) 0.2095 (5) 0.5149 (4) 0.4652 (2) 0.040 (1) 
0(4) -0.0122 (4) 0.4576 (2) 0.4519 (1) 0.040 (1) 
C(5) -0.1339 (5) 0.4092 (3) 0.5018 (2) 0.039 (1) 
0(5) -0.3058 (4) 0.3453 (3) 0.4910 (1) 0.053 (1) 
C(6) -0.0496 (6) 0.4388 (4) 0.5699 (2) 0.041 (1) 
C(61) -0.2356 (8) 0.4452 (5) 0.6196 (2) 0.062 (2) 
C(I') 0.2868 (7) 0.5954 (4) 0.4043 (2) 0.055 (1) 
C(2') 0.3088 (6) 0.4978 (4) 0.3448 (2) 0.044 (1) 
C(3') 0.1403 (7) 0.4840 (5) 0.2993 (2) 0.060 (2) 
C(4') 0.1633 (8) 0.3937 (6) 0.2451 (2) 0.077 (2) 

C(5') 0.3546 (9) 0.3161 (5) 0.2355 (2) 0.070 (2) 
C(6') 0.5232 (8) 0.3286 (5) 0.2797 (2) 0.067 (2) 
C(7') 0.5022 (7) 0.4188 (4) 0.3342 (2) 0.054 (1) 

(2) 
O(1) 0.4493 (2) 0.6874 (2) 0.4184 (1) 0.047 (1) 
C(2) 0.4290 (2) 0.7866 (3) 0.3593 (2) 0.038 (1) 
0(2) 0.3553 (2) 0.8893 (2) 0.3673 (1) 0.053 (1) 
C(3) 0.4946 (2) 0.7680 (3) 0.2833 (2) 0.035 (1) 
0(4) 0.5603 (1) 0.6191 (2) 0.2802 (1) 0.040 (1) 
C(5) 0.6092 (2) 0.5570 (3) 0.3442 (2) 0.040 (1) 
0(5) 0.6949 (2) 0.4747 (2) 0.3375 (1) 0.061 (1) 
C(6) 0.5471 (2) 0.5767 (3) 0.4209 (2) 0.038 (1) 
C(31) 0.4083 (2) 0.7596 (3) 0.2159 (2) 0.050 (1) 
C(61) 0.5001 (2) 0.4129 (3) 0.4514 (2) 0.042 (1) 
C(62) 0.4388 (3) 0.3209 (4) 0.3862 (2) 0.064 (1) 
C(63) 0.6019 (3) 0.3162 (4) 0.4854 (2) 0.064 (1) 
C(64) 0.4103 (2) 0.4443 (3) 0.5154 (2) 0.047 (1) 
0(65) 0.4594 (2) 0.5393 (2) 0.5752 (1) 0.057 (1) 
C(66) 0.3746 (3) 0.5866 (4) 0.6300 (2) 0.059 (1) 
C(I') 0.5836 (2) 0.9065 (3) 0.2773 (2) 0.040 (1) 
O(1') 0.6510 (2) 0.8938 (2) 0.3465 (1) 0.054 (1) 
C(2') 0.6566 (2) 0.9019 (3) 0.2032 (1) 0.037 (1) 
C(3') 0.6244 (2) 0.9917 (3) 0.1391 (2) 0.048 (1) 
C(4') 0.6901 (3) 0.9906 (4) 0.0717 (2) 0.059 (1) 
C(5') 0.7893 (3) 0.8984 (3) 0.0670 (2) 0.059 (1) 
C(6') 0.8220 (2) 0.8064 (4) 0.1296 (2) 0.057 (1) 
C(7') 0.7577 (2) 0.8088 (3) 0.1978 (2) 0.046 (1) 

(3) 
O(1) 0.2245 (1) 0.1988 (1) 0.1175 (1) 0.041 (1) 
C(2) 0.1551 (2) 0.2976 (2) 0.1002 (1) 0.034 (1) 
0(2) 0.0944 (1) 0.3145 (1) 0.0091 (1) 0.055 (1) 
C(3) 0.1563 (2) 0.3896 (1) 0.1925 (1) 0.030 (1) 
0(4) 0.2672 (1) 0.3739 (1) 0.2762 (1) 0.036 (1) 
C(5) 0.3088 (2) 0.2632 (2) 0.3097 (1) 0.036 (1) 
0(5) 0.3688 (2) 0.2525 (1) 0.4003 (1) 0.065 (1) 
C(6) 0.2855 (2) 0.1597 (1) 0.2268 (1) 0.032 (1) 
C(31) 0.1678 (2) 0.5162 (2) 0.1465 (2) 0.046 (1) 
C(32) 0.0406 (2) 0.3720 (1) 0.2507 (1) 0.031 (1) 
0(32) 0.0460 (1) 0.2481 (1) 0.2859 (1) 0.039 (1) 
C(33) -0.0811 (2) 0.3888 (2) 0.1705 (2) 0.046 (1) 
C(34) 0.0457 (2) 0.4561 (2) 0.3504 (2) 0.046 (1) 
C(61) 0.4065 (2) 0.0935 (1) 0.2113 (1) 0.034 (1) 
C(62) 0.5031 (2) 0.1826 (2) 0.1816 (2) 0.051 (1) 
C(63) 0.4578 (2) 0.0233 (2) 0.3182 (2) 0.049 (1) 
C(64) 0.3776 (2) 0.0040 (2) 0.1147 (1) 0.040 (1) 
0(65) 0.2865 (1) -0.0796 (1) 0.1362 (1) 0.052 (1) 
C(66) 0.2640 (2) -0.1712 (2) 0.0549 (2) 0.060 (1) 

(4) 
Molecule 1 
O(1) 0.4324 (2) 0.4448 (1) 0.7207 (1) 0.046 (1) 
C(2) 0.4941 (3) 0.4696 (1) 0.6244 (2) 0.046 (1) 
0(2) 0.4934 (3) 0.5309 (1) 0.6073 (2) 0.073 (1) 
C(3) 0.5456 (3) 0.4205 (1) 0.5306 (2) 0.046 (1) 
0(4) 0.5562 (2) 0.3485 (1) 0.5719 (1) 0.056 (1) 
C(5) 0.5378 (3) 0.3269 (1) 0.6832 (2) 0.042 (1) 
0(5) 0.5657 (2) 0.2673 (1) 0.7100 (1) 0.061 (1) 
C(6) 0.4769 (3) 0.3767 (1) 0.7720 (2) 0.040 (1) 
C(31) 0.7311 (3) 0.4386 (2) 0.5058 (2) 0.070 (1) 
C(61) 0.6089 (3) 0.3815 (1) 0.9034 (2) 0.043 (1) 
C(62) 0.5631 (3) 0.4451 (I) 0.9716 (2) 0.059 (1) 
C(63) 0.5835 (4) 0.3166 (1) 0.9794 (2) 0.068 (1) 
C(64) 0.8076 (3) 0.3835 (1) 0.8929 (2) 0.050 (1) 
0(65) 0.8356 (2) 0.4393 (1) 0.8168 (1) 0.052 (1) 
C(66) 1.0235 (3) 0.4456 (2) 0.8131 (3) 0.073 (1) 
C(I') 0.3932 (3) 0.4249 (1) 0.4104 (2) 0.040 (1) 
C(2') 0.2023 (3) 0.4059 (1) 0.4245 (2) 0.054 (1) 
C(3') 0.1021 (4) 0.3829 (2) 0.2954 (2) 0.067 (1) 
0(3') --0.0564(3) 0.3691 (2) 0.2637(2) 0.111 (1) 
C(4') 0.2374 (4) 0.3795 (2) 0.2132 (2) 0.068 (1) 
C(5') 0.4238 (3) 0.3800 (1) 0.3020 (2) 0.057 (1) 

Molecule 2 
O(la) 0.0041 (2) 0.2274 (1) 0.7460 (1) 0.050 (1) 
C(2a) 0.0431 (3) 0.2353 (I) 0.6358 (2) 0.046 (1) 
O(2a) 0.0821 (3) 0.2922 (1) 0.6079 (2) 0.079 (1) 
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C(3a) 0.0373 (3) 0.1747 (1) 0.5471 (2) 
O(4a) -0.0157 (2) 0.1099 (1) 0.5961 (1) 
C(5a) -0.0614 (3) 0.1028 (!) 0.7067 (2) 
O(5a) -0.1248 (2) 0.0491 (1) 0.7307 (1) 
C(6a) -0.0419 (3) 0.1627 (1) 0.7964 (2) 
C(31a) 0.2282 (3) 0.1641 (2) 0.5257 (3) 
C(61a) 0.0906 (3) 0.1519 (1) 0.9246 (2) 
C(62a) 0.0780 (4) 0.2150 (1) 1.0061 (2) 
C(63a) 0.0412 (4) 0.0875 (1) 0.9901 (2) 
C(64a) 0.2859 (3) 0.1469 (1) 0.9087 (2) 
0(65a) 0.3033 (2) 0.0916 (1) 0.8292 (1) 
C(66a) 0.4859 (3) 0.0820 (2) 0.8188 (3) 
C(lta) -0.1041 (3) 0.1890(1) 0.4251 (2) 
C(2'a) -0.3014 (3) 0.1941 (1) 0.4377 (2) 
C(3'a) -0.4108 (3) 0.1820 (1) 0.3064 (2) 
O(3~a) -0.5691 (3) 0.1972 (1) 0.2680 (2) 
C(4'a) -0.2914 (4) 0.1474 (2) 0.2319 (2) 
C(5'a) -0.1118 (4) 0.1331 (1) 0.3243 (2) 

0.046 
0.051 
0.04 I 
0.064 
0.038 
0.071 
0.044 
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Schweizer Without 
& Dunitz, 1982 All lactides bridged lactides 

a 1.447 (13) 1.449 (18) 1.450 (8) 
b 1.340 (14) 1.344 (22) 1.335 (10) 
c 1.495 (19) 1.510 (8) 1.508 (8) 
d 1.195 (7) 1.193 (13) 1.197 (7) 

ab 117 (2) 120 (4) 121 (3) 
bd 123 (I) 119 (1) 119 (1) 
bc 111 (I) 117 (4) 118 (2) 
cd 125 (I) 124 (4) 123 (2) 
ac 112 (3) 112 (2) 
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T h e  s t ruc tures  were  so l ve d  by  d i rec t  m e t h o d s  and re f ined  

wi th  SHELXTL (She ld r i ck ,  1983).  All  H a toms  we re  loca ted  

by  d i f f e r ence  syn theses  and  re f ined  wi th  f ixed ind iv idua l  

d i s p l a c e m e n t  p a r a m e t e r s  us ing  a r id ing  m o d e l  [ excep t  fo r  the 
h y d r o x y l  H a toms  in (2) and  (3), w h i c h  w e r e  re f ined  wi thou t  

cons t ra in ts ] .  C and O a toms  w e r e  re f ined  an i so t rop ica l ly  by  

b l o c k e d - c a s c a d e  leas t - squares  me thods .  
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Abstract 
The structure of 2-aminothiazol-4(5H)-one, C3H4N2OS, 
has been redetermined at 128 K. This compound is 
shown to exist as the amino tautomer rather than 
the previously reported imino tautomer [Amirthalingam 
& Muralidharan (1972). Acta Cryst. B28, 2421-2423; 
Ananthamurthy, Udupa & l~Aurthy (1972). Z. Kristallogr. 
137, 316-317]. 

Comment 
The title compound can exist as five possible tautomers, 
(1)-(5). In the solid state its infrared spectrum shows 
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