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The title compound, [systematic name: 5a-acetoxymethyl-

3-isopropyl-8-methyl-1,2,3,3a,4,5,5a,6,7,10,10a,10b-dodeca-

hydro-7,10-endo-epidioxycyclohepta[e]indene-3a-carboxylic

acid], C22H32O6 (I), is closely related to methyl 5a-acetoxy

methyl-3-isopropyl-8-methyl-1,2,3,3a,4,5,5a,6,7,10,10a,10b-

dodecahydro-7,10-endo-epidioxycyclohepta[e]indene-3a-

carboxylate, (II) [Brito et al., (2008). Acta Cryst. E64, o1209].

There are two molecules in the asymmetric unit, which are

linked by two strong intramolecular O—H� � �O hydrogen

bonds with graph-set motif R2
2(8). In both (I) and (II), the

conformation of the three fused rings are almost identical.

The five-membered ring has an envelope conformation, the

six-membered ring has a chair conformation and the seven-

membered ring has a boat conformation. The most obvious

differences between the two compounds is the observed

disorder of the acetoxymethyl fragments in both molecules of

the asymmetric unit of (I). This disorder is not observed in

(II). The crystal structure and the molecular conformation is

stabilized by intermolecular C—H� � �O hydrogen bonds. The

ability to form hydrogen bonds is different in the two

compounds. The crystal studied was a non-merohedral twin,

the ratio of the twin components being 0.28 (1):0.72 (1)

Related literature

For related literature on Mulinane diterpenes, see: Munizaga

& Gunkel (1958); Araya et al. (2003); Loyola et al. (1990,

2004). For a related structure, see: Brito et al. (2008). For ring

conformations, see: Cremer & Pople (1975). For hydrogen-

bond patterns, see: Bernstein et al. (1995). For bond-length

data, see: Allen et al. (1987).

Experimental

Crystal data

C22H32O6

Mr = 392.48
Monoclinic, P21
a = 11.9171 (12) Å
b = 7.3523 (4) Å
c = 23.679 (2) Å
� = 92.775 (8)�

V = 2072.3 (3) Å3

Z = 4
Mo K� radiation
� = 0.09 mm�1

T = 173 K
0.24 � 0.22 � 0.22 mm

Data collection

Stoe IPDS II two-circle
diffractometer

12732 measured reflections

3948 independent reflections
2516 reflections with I > 2�(I)
Rint = 0.085

Refinement

R[F 2 > 2�(F 2)] = 0.055
wR(F 2) = 0.137
S = 0.90
3948 reflections
507 parameters

1 restraint
H-atom parameters constrained
��max = 0.27 e Å�3

��min = �0.25 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

O6—H6� � �O5A 0.84 1.90 2.714 (5) 162
O6A—H6A� � �O5 0.84 1.88 2.690 (5) 161
C5B—H5B1� � �O4Ai 0.99 2.37 3.257 (14) 149
C10—H10� � �O2ii 1.00 2.34 3.259 (9) 152
C10A—H10A� � �O5 1.00 2.50 3.134 (9) 121
C10C—H10C� � �O2Aiii 1.00 2.46 3.350 (8) 147
C10D—H10D� � �O5A 1.00 2.51 3.151 (8) 122

Symmetry codes: (i) x; y � 1; z; (ii) �x; y � 1
2;�z þ 1; (iii) �x þ 1; y þ 1

2;�z.

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X-

AREA; data reduction: X-AREA; program(s) used to solve structure:

SHELXS97 (Sheldrick, 2008); program(s) used to refine structure:

SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Sheldrick,

2008); software used to prepare material for publication:

SHELXL97.
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