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Data collection

CoH 005

Enraf-Nonius CAD-4 Rin, = 0.11
diffractometer Omax = 22.98°

0/20 scans h=0-—16

Absorption correction: =-7-17
none 1l =-21-21

5324 measured reflections
2379 independent reflections
1337 observed reflections

3 standard reflections
frequency: 180 min
intensity variation: 1.17%

[1 > 3.00(D]
Refinement
Refinement on F Apmax = 0.3639 € Ajz
R = 0.060 Apin = —0.2917 ¢ A3
wR = 0.074 Extinction correction:
S =1.095 isotropic (Zachariasen,
1337 reflections 1963)
254 parameters Extinction coefficient:
H atoms refined with U = 0.77 x 107

1.3 x U of bonded atom
w = 4F5(lo*(F5)
+0.0121F]
(A/0)max = 0.001

Data collection: CAD-4 (Enraf-Nonius, 1977).

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

Cell refine-

ment: SET4 (de Boer & Duisenberg, 1984). Data reduction:
MOolEN PROCESS (Fair, 1990). Program(s) used to solve struc-
ture: SHELXS86 (Sheldrick, 1985). Program(s) used to refine
structure: MolEN LSFM. Molecular graphics: ORTEPII (John-
son, 1976). Software used to prepare material for publication:
MOolEN BTABLE PTABLE CIFIN.

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

Ueq = (1/3)X;X,Uya; aa;.a;.

x y z Ueq
o1 0.9411 (2) —0.1286 (5) 0.0839 (2) 0.027 (2)
02 1.1718 (2) 0.0764 (5) 0.1009 (2) 0.036 (2)
03 0.9339 (2) 0.2599 (5) 0.0195 (1) 0.028 (1)
04 0.8296 (2) 0.2229 (5) 0.1386 (2) 0.031 (1)
05 0.7939 (2) 0.5436 (6) 0.1825(2) 0.047 )
Cl1 0.9601 (3) —0.0146 (8) 0.1508 (2) 0.028 (2)
C2 1.0385 (3) —0.0767 () 0.1229 (2) 0.024 (2)
C3 1.0869 (3) 0.0873 (7) 0.0932 (2) 0.024 (2)
C4 1.0323 (3) 0.2861 (8) 0.0627 (2) 0.030 (2)
Cs 0.9535 (3) 0.3419(7) 0.0911 (2) 0.025(2)
C6 09313 (3) 02167 (1) 0.1484 (2) 0.022(2)
c7 0.9785 (3) 0.3213 (8) 0.2226 (2) 0.032 (2)
Ccs 0.9040 (4) 0.306 (1) 0.2591 (3) 0.048 (3)
9 0.8118 (3) 0.3277 (9) 0.1972(3) 0.039 (2)
o’ 0.6250 (2) 0.3333 (5) —0.0988 (2) 0.034 (2)
02’ 0.7773 (2) 0.5187 (6) —0.1948 (2) 0.056 (2)
03’ 0.5532 (2) 0.6886 (5) —0.1832(2) 0.030 (2)
o4 0.5521 (2) 0.6973 (5) —0.0313 (1) 0.024 (1)
05’ 0.6062 (2) 0.5664 (5) 0.0865 (2) 0.030(2)
cl’ 0.6794 (3) 0.4804 (8) —0.0478 (2) 0.029 (2)
c?’ 0.7162 (3) 0.4002 (8) —0.1040(3) 0.036 (2)
c3 0.7179 (3) 0.5387 (8) —0.1647 (2) 0.033 (2)
c4 0.6518 (3) 0.7253 (8) —0.1804 (2) 0.030 (2)
cs’ 0.6149 (3) 0.8038 (7) —0.1237 (2) 0.022 (2)
ce’ 0.6399 (3) 0.7030 (7) —0.0504 (2) 0.021 (2)
cr’ 0.7090 (3) 0.8429 (8) 0.0086 (2) 0.030 (2)
cs’ 0.6522 (3) 09112 (8) 0.0568 (2) 0.030 (2)
cy’ 0.5729 (3) 0.7470 (7) 0.0435 (2) 0.027 (2)

©1994 International Union of Crystallography
Printed in Great Britain — all rights reserved

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the British
Library Document Supply Centre as Supplementary Publication No.
SUP 71582 (14 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England. [CIF reference: CR1079]
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Abstract

The molecule of C,sH,sNO; has normal dimensions,
with the carboxymethyl group that is remote from the 9-
substituent conjugated with the C11=C12 double bond
and the adjacent carboxymethyl group out of conjugation.
Molecules are linked by N—H- - -O hydrogen bonds.
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Comment

The structure of (I) was determined as part of a study of
asymmetric induction in di-7-methane rearrangements.

E

i
LI
)

E = CO,Me

X = CH,0COCH(Me)NHCOMe

The molecule has normal geometry and dimensions
(Pokkuluri, Scheffer & Trotter, 1993). The carboxymethy]
group remote from the 9-substituent is conjugated with
the C11=C12 double bond [C11—C12—C15—04 =
~13.9(6)°, cos*(angle) = 0.94]; the group adjacent to the
9-substituent is out of conjugation [C12—C11—C13—
02 = 114.4 (4)°, cos*(angle) = 0.17]. The difference is not
reflected in the C—CO;Me bond lengths, which are es-
sentially equal [1.488 (5) and 1.481 (5) A). The difference
in orientation of the two ester groups is presumably a re-
sult of steric repulsion between the non-conjugated group
and the adjacent bulky 9-substituent. In additon, this es-
ter group is also involved in an intermolecular hydrogen
bond, N—H:--02(1 —x, 3 +¥,1 —2):N---0=3.014(5),
N—H=092(6),H---O= 2 22 (6)A N—H---0=143°.

Fig. 1. View of the molecule with 50% probability ellipsoids.
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Experimental
Crystal data
Ci6HasNO, Cell parameters from 25
M, = 463.49 reflections
Orthorhombic # = 25-39°
1)212[2] . w= 0.76 lTll'I'l_l
a=18914 (4) A T=294K
b=14345(H A Prism

c=8622(1)A_
v =12339.3 (5) A’

0.30 x 0.30 x 0.20 mm
Colourless

Z=4 Crystal source: Chen,
= 1.32Mgm™3 Garcia-Garibay &

Cu Ko radiation Scheffer (1989)
A=15418 A
Data collection
Rigaku AFC-6 diffractome- Oy = 77.6°

ter h=0-—23
w(26 scans k=0—18
Absorption correction: l=0-10

none

(Twin = 0.97, Trax = 1.00)
2818 measured reflections
2818 independent reflections
1941 observed reflections

i/ > 3a(D]

Refinement
Refinement on F

3 standard reflections
monitored every 150
reflections
intensity variation: none

Extinction correction:

R =0.038 TEXSAN (Molecular
wR = 0.048 Structure Corporation,
S =139 1990) fﬁ

: Extinction coefficient:
1941 reflections 031x10-5

308 + 100 H parameters
H-atoms refined isotropically
w = 1/o*(F)

(A/0)max = 0.02

Apmax =0.14 e A3

Apmin = —0.18 ¢ A3

Atomic scattering factors
from TEXSAN

Absolute configuration: from
the known configura-
tion of (S)-(—)-alanine
(Chen, Garcia-Garibay &
Scheffer, 1989)

Data collection, cell refinement, data reduction, structure solu-
tion and refinement, and graphical representation were carried
out using TEXSAN (Molecular Structure Corporation, 1990).
The structure was determined by direct methods.

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)
Ueq = (]/3)212](/,‘)‘(1:0;8,’.8].

x y z U

o1 0.4373 (1) 0.8802 (2) 0.3912 (3) 0,051
02 0.4954 (1) 0.7561 (2) 0.2954 (4) 0.047
03 0.2430 (1) 0.7351 (2) 0.4978 (3) 0.045
04 0.3590 (2) 0.7364 (3) 0.5407 (3) 0.071
05 0.4698 (1) 0.8912 (2) 0.0103 (3) 0.038
06 0.5708 (1) 0.8678 (2) —0.1203 (4) 0.054
07 0.4678 (2) 1.0537 (2) —0.2248 (4) 0.057
N 0.4971 (2) 1.0768 (2) 0.0231 (5) 0.046
cl 0.3176 (2) 0.9146 (3) —0.1197 (5) 0.046
2 0.2563 (3) 0.9619 (3) —0.1560 (6) 0.061
c3 0.1928 (3) 0.9383 (3) —0.0867 (6) 0.062
ca 0.1898 (2) 0.8668 (3) 0.0207 (5) 0.049



278 Cy6H25sNO4
ggA ggg;(z) g; gg.llgz g; 884628 g; 883(7) Lists 9f structure factors, anisotropic displacement parameters, H-atqm
c6 0.2893 (2) 0.5073 3) —0.0439 (5) 0.045 coordinates, complete geometry and stereo molecular and packing dia-
Cc7 0.3539 (2) 0.5283 (3) —0.1098 (5) 0.043 grams have been deposited with the British Library Document Supply
c8 0.3852 (2) 0.6152 (3) —0.0891 (4) 0.035 Centre as Supplementary Publication No. SUP 71586 (31 pp.). Copies
C84 0.3511(2) 0.6800 (2) 0.0015 (4) 0.030 may be obtained through The Technical Editor, International Union of
c9 0.3765 (2) 0.7799 (2) 0.0388 (4) 0.030 Crystallography, 5 Abbey Square, Chester CH1 2HU, England. [CIF ref-
C94 0.3155 (2) 0.8430 (2) —0.0113 (4) 0.035 erence: BR1047]
C10 0.2573 (2) 0.7377 3) 0.1693 (4) 0.034
C104 0.2865 (2) 0.6582 (2) 0.0719 (4) 0.031
ci 0.3774 (2) 0.7845 (2) 0.2163 (4) 0.031
c12 0.3159 (2) 0.7603 (2) 02841 (4) 0.032
ci13 0.4430 (2) 0.8039 (3) 0.3044 (4) 0.036 References. .
Cc14 0.4909 (3) 0.8921 (6) 0.5077 (7) 0.074 Chen, J., Garcia-Garibay, M. & Scheffer, J. R. (1989). Tetrahedron Lett.
C15 0.3098 (2) 0.7451 (3) 0.4543 (4) 0.038 30, 6125-6128.
C16 0.2318 (3) 0.7165 (5) 0.6616 (5) 0.058 Molecular Structure Corporation (1990). TEXSAN. Structure Analysis
C17 0.4468 (2) 0.7992 (3) —0.0386 (5) 0.037 Software. MSC, 3200 Research Forest Drive, The Woodlands, TX
c8 0.5339 (2) 0.9173 (3) —0.0420 (5) 0.039 77381, USA.
c19 0.5558 (2) 1.0122 (3) 0.0139 (5) 0.041 .
&0 0.5904 (3) 10055 (4) 0.1718(6) 0.060 Po}lcg;llulrll%P. R., Scheffer, J. R. & Trotter, J. (1993). Acta Cryst. B49,
c21 0.4580 (2) 1.0946 (3) —0.1027 (5) 0.047 .
c22 0.4005 (4) 1.1653 (5) —0.084 (1) 0.082
Table 2. Selected geometric parameters (A, °)

c1—C2 1379(6)  Cl11—CI2 1347(5)  Acta Cryst. (1994). C50, 278-281
C1—C94 1.389 (5) C11—C13 1.481 (5)
2—C3 1.384 (7) C12—C15 1.488 (5) .
c3—ce 1.383 g; c1s—clo 1502 (g; Structure of a Mixed Crystal of a- and 3-

—C44 . 19— 514 ( . .
C4A—Co4 1404(5)  C21—C22 14067  Pipitzol (1:1), C15sH,003.C15H2003
C4A—C10 1.507(5). CI9—N 1.448 (5)
Cc5—C6 1.391 (6) C21—N 1.337(5)
C5—C104 1.382 (5) C13—01 1.330(5)  STEPHEN V. Evans, VIViEN C. YEE,
Cc6—C7 1.381 (6) C13—02 1.208 (4) -GARIBAY AND JAME TTER
Cc7—C8 1.392 (5) C14—01 1.437 (6) MIGUEL GaRClA-G Y James Tro
C8—C84 13755 C15—03 1.326 (4 . . . -
C84—C9 1.545 (4; C15—04 1199 8 Department of Chemistry, University of British
C84—C104 1.400 (4) C16—03 1453(5)  Columbia, Vancouver, BC, Canada V6T 1Z1
C9—C94 1.529 (5) C17—05 1.452 (4)
c9—Cl1 1.532 (5) C18—05 1.347 (4) . .
CI9—C17 1513 (5 C18—06 1203 (5) (Received 6 May 1993; accepted 26 August 1993)
C10—C104 1.520 (5) C21—07 1219 (5)
C10—C12 1.521 (5)
C2—C1—C94 119.5 (4) C84—C104—C10 112933)  Abstract
C1—C2—C3 120.8 (4) C9—C11—CI12 114.4 (3) : )
C—C3—ca 120.4 (&) CO—Cl1—C13 1220 G3) The structure (?f a mixed crystal (1:1, space group P1)
C3—C4—C44 1195 (4) C12—C11—C13 12333 of a- and S-pipitzol {[3R-(3a,3a83,73,8ac)]- and [3R-
Cogu-gr  Jesh cleohooh ibT0 (e TaBad)l123,78 Sahershydro-S-hydroxy-
COA—C4A—C10 1133(3)  ClI—Cl2—C15 1223  3:6,8,8-tetramethyl-4H-3a,7-methanoazulene-4,9-dione}
C6—C5—C104 118.6 3) C11—C13—0l 1120(3)  is described. The two molecules are enantiomeric at three
C5—C6—C7 1202 (4) C11—C13—02 1232 (3) ;
b c7_cs 2136 OlCl3—0n 1247 Gy C centres, but have the same (R_) configuration at one C
C7—C8—C8A 1186 (3) C12—C15—03 1116 3) atom and are;mked into off3 pairs about pseudo centres
C8—C84—C9 126.8 (3) C12—C15—04 124.6 (4) of symme O—H- - -0 hydrogen bonds.
C8—C84—C104 1203 (3) 03—C15—04 123.6 3) try by ycrog
C9—C84—C104 1129 3) C9—C17—05 107.6 3)
C8A—C9—C94 104.8 (3) C19—C18—05 113.1 (3)
C84—C9—Cl1 104.6 (3) C19—C18—06 123730 Comment
gg‘;:gg:gg }(1)2'3 8; 8?;_%?;_0&0 ﬁgsl 8; Pipitzo} is isolated from the roots of Perezia michoacana
C94—C9—C17 115.5 3) C18—CI19—N 112.7 3) as a mixture of the « and 3 diastereoisomers. The ma-
Cl1—C9—Cl7 1503 C20—Cl9—N 188(4%)  terial is formed from the sesquiterpene quinone, pere-
C1—C94—C4A 1199 3) C22—C21—N 116.4 (5) . . . ,
C1—C94—C9 12733)  C22—C21—07 1220(5) ~ Zzone, which has a single chiral centre (Sanchez, Basurto
C4A—C94A—C9 112.7 (3) N—C21—07 1216(4) & Joseph-Nathan, 1984). Intramolecular addition of the
C44—C10—C104 105.4 (3) C19—N—C21 120.1 (4) R
Cad—Cl0—C12 1073 ) CI3—0l—C14 115.7 ¢4y side chan} doubl; bon_d of perezone onto the. two faces
C104—C10—C12 104.8 (3) C15—03—C16 1157 3) of the quinone gives rise to the plpltZOlS, while generat-
C5—C104—C84 1209 (3) C17—05—CI18 115.2 (3) ing three additional chiral centres. Thus c- and 3-pipitzol
C5—C104—C10 126.2 (3)
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are enantiomeric at three centres, but have the same con-
figuration at C3. Crystal structures have been determined
for several derivatives, in particular a mixed crystal (1:1)
of the acetates of the a- and (B-isomers (see Soriano-
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