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used to solve structure: SIR93 (Altomare et al., 1994). 
Program(s) used to refine structure: TEXSAN. Software used 
to prepare material for publication: TEXSAN. 

Financial support from the Jacob A. and Frieda M. 
Hunkele Charitable Trust and the Kresge Foundation is 
gratefully acknowledged. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BK1172). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH12HU, England. 
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C o m m e n t  

Helicascolides A, (1), and B, (2), are two iso- 
meric 6-1actones isolated from the Hawaiian mangrove 
ascomycete Heliscascus kanaloanus ( P o c h &  Gloer, 
1989), a marine fungus. Metabolites with these kinds of 
structures have, to the best of our knowledge, never been 
obtained from terrestrial fungi. Marine microorganisms 
are therefore a promising source of new potentially 
bioactive substances (Kobayashi & Ishibashi, 1993). 
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(1) (2) 

The title compound, (3), is a precursor in the reac- 
tion pathway to the synthesis of heliscacolides A and 
B. As shown in the reaction scheme below. (3) was 
obtained stereoselectively from cyclopentadiene. The 
enantioselective synthesis of (3), obtained as a clear 
unstable oil, has been described by Deardorff, Sham- 
bayati, Myles & Heerding (1988). In order to determine 
unambiguously its molecular conformation, which will 
be of aid in the prediction of the steric course of sub- 
sequent reactions, a crystal structure determination was 
undertaken. 
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A b s t r a c t  

The title compound (alternative IUPAC name: 2,3,4-tri- 
hydroxycyclopentyl acetate, C7H~eOs) is a precursor in 
the reaction pathway of the synthesis of helicascolides. 
The cyclopentane ring adopts a twist conformation with 
the two hydroxy groups in ,3 positions. The molecules 
are linked by a network of hydrogen bonds. 
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As shown in Fig. 1, only the compound with 
two hydroxy groups in ,3 positions was obtained. 
This result may be ascribed to steric effects due to 
the voluminous intermediate osmate ester. The cyclo- 
pentane ring is in a ~T conformation as shown by the 
Cremer & Pople (1975) puckering parameters, q2 = 
0.421 (3),~, (be = 91.7 (4) °. The molecules are linked 
by a network of hydrogen bonds: O l . . -O3 i = 2.691 (2), 
HO1-. .O3 ~ = 1.83 (4) A, OI - -HO1- - .O3 '  = 173 (3)°; 
0 2 - "  "O1 ii = 2.694(2), HO2..-O1 ii - 1.89(4) A, 
O2- -HO2. . .O1  ii = 178 (3)°; 03 . - -O2  iii = 2.708 (3), 
HO3. • -O2 'ii = 1.88 (4) A,, O3--HO3.  • -O2 i = 171 (3) ° 

1 I [symmetry codes: ( i ) x  - 1, v, -" (ii) ~ - x, ~ + y, -" 
I I (iii) ~ + x ,  y ,  ~ - z] .  
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Fig. 1. Projection of the structure of C7HI205 showing the atom 
labelling. 50% probability displacement ellipsoids are shown for 
the non-H atoms: H atoms are at an arbitrary scale. 

Experimental 

Crystal data 

C 7 H j 2 0 5  Mo K~ radiation 
M,. = 176.17 A = 0.71073 
Orthorhombic Cell parameters from 25 
Pbca reflections 
a = 6.374(1)  ,~, 0 = 9 - 1 9  ° 
b = 9.917(2)  ,4, IZ = 0.119 mm -~ 
c = 26.743 (3) ,~ T = 293 K 
V = 1690.6 (8) ,~3 Irregular 
Z = 8 0.70 × 0.50 × 0.25 mm 
D, = 1.384 Mg m -3 Colourless 

Data collection 
Enraf-Nonius  CAD-4 

diffractometer 
~/20 scans 
Absorption correction: 

none 
1483 measured reflections 
1483 independent reflections 
1155 observed reflections 

[I > 20-(/)] 

0 .... = 24.97 ° 
h = 0 - - ,  7 
k = 0 --, 11 
l = 0 - - - 3 1  
2 standard reflections 

frequency: 30 rain 
intensity decay: 0.9% 

Refinement 

Refinement on F 2 
R(F) = 0.0472 
wR(F 2) = 0.1185 
S = 1.068 
1464 reflections 
147 parameters 
Only coordinates of  H atoms 

refined, one common  Ui,,, 
w =  1/[ae(F,~) + (0.0590P) 2 

+ 1.4987P] 
where P = (F,~ + 2F,2)/3 

(A/o-)  .... = 0.002 

Apma× = 0.396 e ,~-3 
Ap~, ,  = - 0 . 3 6 3  e ~ - 3  
Extinction correction: 

SHELXL93 (Sheldrick, 
1993) 

Extinction coefficient: 
0.025 (3) 

Atomic scattering factors 
from International Tables 
for Co'stallography ( 1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Table  I. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (/t: ) 

Gq = (1/3)E, EjU,/,TaTa,.a i. 

X V - 

Ol 0.1679 (3) 0.6796 (2) 0.31650 (7) 
O2 0.3596 (3) 0.9179 (2) ().29021 (7) 
03 0.8140 (3) ([8238 (2~ 0.30423 (7) 

U c q  

().0402 (5) 
().0393 (5) 
0.0424 (5~ 

04 0.4326 (3) 0.6540 (2) (1.43263 (6) 
05 O. 1284 (5) 0.5480 (4) 0.43685 ( I O) 
CI 0.4303 (4) 0.6386 (2) 0.37875 (9) 
C2 0.2899 (4) 0.7446 (2) 0.35376 (9) 
C3 0.4456 (4) 0.8431 (21 0.33027 (8) 
C4 0.6250 (3) 0.7526 (2) 0.31452 (9) 
C5 0.6524 (41 0.6620 (3) (I.35969 (lO) 
(.'6 0.2705 (5) 0.6027 (3) 0.45750 ( I I ) 
C7 0.2841 (7) 0.6289 (5) 0.51191 (13) 
HOI 0.059 (5) (1.729 (3) 0.3103 (12) 
H02 I).348 (5) 0.996 (4) 0.2978 (12) 
H03 0.814 (5J 0.853 (31 0.2748 (13) 

0.0424 (5) 
0.1123(I3) 
O.O342 (6) 
(I.0318 (6) 
0.0290 (5) 
0.0326 (6) 
0.0421 (7) 
O.O537 (8) 
0.0703 (I0) 

Table  2. Selected geometric parameters  (A, o) 
01--C2 1.419(3) C1-~-C5 
0 2 ~ 3  1.414 (3) C 1 ~ 2  
03----(.'4 1.423 (3) C 2 ~ 3  
04---C6 1.330 (3) C3-~C4 
0 4 ~ 1  1.449 (3) C 4 ~ 5  
05---(26 1.191 (4) C6---C7 

C6--O4---C 1 116.7 (2) C4----C3--C2 
O4--4_" I --C5 107.9 (2) O3--C4--C3 
O4~C 1---C2 111.5 (2) O3--C4---C5 
C5--CI- -C2 107.(}(2) C3--C4--C5 
0 I--C2-423 l II .0 (2) C4--C5---C l 
01 ~C2-4_" 1 108.3 (2) 05---C6---04 
C3---C2---C 1 103.8 (2) 05--C6--~ '7 
02---C3--C4 113.2 (2) 04--C6--C7 
02~C3--422 113.3 (2) 

.523 (4) 

.534 (3) 

.528 (3) 

.513 (3) 

.516(3) 

.481 (5) 

103.1 (2) 
113.6 (2) 
110.5 (2) 
1(12.5 (2) 
1(}4.5 (2) 
122.2 (3) 
125.4 (3) 
112.3 (3) 

The H atoms were placed in the positions found in difference 
Fourier maps and refined with an overall isotropic displace- 
ment parameter that converged to U,,,, = 0.061 (3) A,-. 

Data collection: CAD-4 Sofm'are (Enraf-Nonius,  1989). 
Cell refinement: CAD-4 Software. Data reduction: CAD-4 
Software. Program(s) used to solve structure: SHELXS86 
(Sheldrick, 1985). Program(s) used to refine structure: 
SHELXL93 (Sheldrick, 1993). Molecular graphics: ORTEPII 
(Johnson, 1976). 

Th i s  w o r k  has  r e c e i v e d  par t ia l  s u p p o r t  f r o m  F A P E S P  

(Proc .  94 /1213 -5 ) ,  C N P q ,  and  F I N E R  O n e  o f  us (NAV)  

w o u l d  l ike to t hank  F A P E S P  for  a s c h o l a r s h i p  (94/  
5623-3) .  

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the [UCr (Reference: LIII41). Copies may be obtained through The 
Managing Editor. International Union o1 Crystallography, 5 Abbey 
Square, Chester CH1 2HU. England. 
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