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Abstract. C,,H,,0,, M, = 414.4. Orthorhombic,
P222, a = 10343(3), b = 34.014(10), ¢ =
5.597(2) A, Z =4, D, = 1-398 g cm~3. The absolute
configuration was determined for the (+) and (—) com-
pounds from the anomalous dispersion effect of O
atoms for Cu K« radiation.

Introduction. Dehydrodicaffeic acid dilactone was iso-
lated, with caffeic acid, from a mushroom culture as a
result of the inhibitory activity against catechol-O-
methyltransferase. Both (+) and (—) compounds were
produced by the mushroom and they exhibit nearly the
same power of inhibition to catechol-O-methyl-
transferase, dopamine B-hydroxylase and dopa decar-
boxylase (Kumada, Naganawa, linuma, Matsuzaki,
Takeuchi & Umezawa, 1976).

The crystals were grown from acetone solution as
colourless prisms. The crystal, 0-35 x 0-27 x 0-05 mm,
used for the present analysis was the (—) compound.
The lattice constants and intensity data were obtained
by a Philips four-circle X-ray diffractometer with
graphite-monochromated Cu Ka radiation. Intensities
of 1879 of 2476 possible reflexions were measured as
having 7, = 20(1,), within the 26 range of 6-156°, by
the 6—26 scanning method. The scans were repeated
twice when the total counts during a single scan were

less than 104 The scan speed was 260 = 4° min~! and
the background was measured at each end of the scan
for 10 s. The intensities were corrected for Lorentz and
polarization effects but not for absorption. The struc-
ture was solved by the direct method with MULTAN
(Main, Woolfson & Germain, 1971). Starting with 10
reflexions, including three origin-defining and three
known phases obtained by the X, relations, the phases
of 305 structure factors with E > 1-3 were assigned,
but first attempts to arrive at the correct solution were
unsuccessful. Reassignment of the starting set by
eliminating the five strongest reflexions yielded a
reasonable E map in which 28 of the 30 heavy atoms
could be located. The structure determination was com-
pleted by the Fourier method and the refinement was
carried out by the block-diagonal least-squares method
with HBLS (Okaya & Ashida, 1967). Unit weight was
applied for each reflexion. The final R value was 0-043
including all the H atoms with isotropic temperature

factors. The final atomic parameters are given in Table
1.*

* Lists of structure factors and thermal parameters have been
deposited with the British Library Lending Division as Supplemen-
tary Publication No. SUP 32334 (10 pp.). Copies may be obtained
through The Executive Secretary. International Union of Crystal-
lography. 13 White Friars. Chester CH1 1NZ. England.
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To determine the absolute configuration, small
crystals of the (+), 0-4 x 0-2 x 0-025 mm, and (-),
0-2 x 0-1 x 0-06 mm, compounds were chosen for the
intensity measurement. The five reflexions shown in
Table 2 were chosen for the intensity measurement.
They are of medium intensity and have a large dif-

ference between | F,| values of Akl and hkl. The in-
tegrated intensities of these reflexions were carefully

Table 1. Final atomic coordinates

The coordinates for non-hydrogen atoms are x 10* and those for
H atoms are x 10%.

x y z
c) 3096 (4) 2375 (1) 1335(7)
cQ) 3295 (4) 2096 (1) 3480 (7)
0(3) 2450 (3) 2268 (1) 5349 (5)
C(4) 2282 (4) 2658 (1) 4952 (7)
c(5) 2788 (3) 2768 (1) 2514 (7)
C(6) 4115 (4) 2982 (1) 2598 (8)
o(7) 4833 (3) 2805 (1) 601 (5)
C(8) 4335 (4) 2452 (1) —35(8)
0(9) 1787 (3) 2869 (1) 6418 (6)
0(10) 4843 (3) 2250 (1) —1527(5)
can 2975 (4) 1671(1) 3193 (7)
c(12) 3519 (4) 1412 (1) 4864 (8)
c(13) 3263 (4) 1014 (1) 4741 (8)
C(14) 2445 (4) 868 (1) 2944 (8)
C(15) 1894 (4) 1125 (1) 1340 (9)
C(16) 2164 (4) 1526 (1) 1451 (8)
o(17) 3777(3) 734(1) 6248 (7)
c(18) 4637(5) 864 (1) 3071 (10)
0(19) 2272(3) 467(1) 2948 (6)
C(20) 1538 (6) 303 (1) 1015 (10)
c@1) 4046 (4) 3415 (1) 2328 (8)
c(22) 3297 (4) 3583 (1) 508 (7)
C(23) 3151 (4) 3987 (1) 379 (8)
C(24) 3760 (4) 4232(1) 2090 (9)
C(25) 4532 (4) 4063 (1) 3831 (9)
C(26) 4670 (@) 3654 (1) 3936 (9)
0(27) 2412 (3) 4180 (1) —1265 (6)
C(8) 1643 (5) 3944 (1) —2820(10)
0(29) 3498 (3) 4623 (1) 1880 (7)
C(30) 3976 (6) 4875 (1) 3759 (14)
H(C1) 244 (4) 225 (1) 40(8)
H(C2) 422 (4) 208 (1) 390 (8)
H(C5) 216 (4) 295 (1) 173 (8)
H(C6) 463 (4) 293 (1) 412(8)
H(C12) 408 (4) 152 (1) 605 (9)
H(C15) 127 (4) 104 (1) 16 ©9)
H(C16) 175 (4) 171 (1) 30(7)
H(C18) 432 (5) 112 (1) 908 (11)
H'(C18) 549 (5) 100 (1) 749 (10)
H"(C18) 479 (&) 60 (1) 943 (9)
H(C20) 194 (4) 38(1) 69 (8)
H'(C20) 153 (5) —1(1) 122 (10)
H"(C20) 55(5) 37(1) 153 (10)
H(C22) 283 (4) 340 (1) —57(8)
H(C25) 497 (4) 425 (1) 506 (9)
H(C26) 527(4) 349 (1) 524 (9)
H(C28) 216 (5) 374 (1) —384(9)
H'(C28) 100 (4) 371 (1) —200(9)
H"(C28) 111 (5) 415 (1) —-362(11)
H(C30) 368 (4) 478 (1) 573 (9)
H'(C30) 369 (5) 514.(1) 340(11)
H"(C30) 494 (5) 492 (1) 339 (10)
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measured, with their symmetry-equivalent reflexions. In
order to estimate the absorption effect, the y-scan
method was employed. For each reflexion, intensities
were measured by varying the © angle (azimuthal angle
about the reflexion vector) from —90° to +90° (for
some reflexions the angles were limited to a narrower
range because of a mechanical conflict) in steps of 5°,
and for each step the integrated intensity was measured
by adopting the same procedure as in the running
measurement of intensities described before. The mean
intensity value of each reflexion was obtained by taking
the average of the intensities for various ’s. The two
extreme values were excluded from the averaging since
they might be affected by multiple reflexions. There
was no systematic variation in intensity for different y
angles: they agree within the limit of experimental error
estimated on the basis of counting statistics. Hence, the
absorption effect seemed to be negligible. The sequence
of the measurement was kk/ and its three equivalent
reflexions followed by their Friedel pairs. The mean in-
tensities obtained for the four symmetry-equivalent
reflexions were then averaged to give the values of hk/
and hk[ separately. In Table 2, the observed intensity
ratios between the Friedel pairs are listed, measured
for both (+) and (—) compounds. These values may be
compared with the ratios of | F.|? calculated by assum-
ing that the atomic coordinates are as given in Table |
and the dispersion corrections of the atomic scattering
factor of O for Cu Ka radiation are 4/ = 0-047, 4 /"
= 0-032 (International Tables for X-ray Crystallog-
raphy, 1974). The result indicates clearly that the ab-
solute configuration of (—)-tetra-O-methyldehydro-
dicaffeic acid dilactone is R for all asymmetric C
atoms as shown in Fig. 1, or as presented by the atomic
parameters given in Table 1 with a right-handed coor-
dinate system. The (+) compound has, naturally, the
opposite configuration S.

Discussion. The molecule possesses a pseudo diad axis
through the midpoint of the C(1)—C(5) bond. The bond
lengths and angles are given in Fig. 1, which shows that
most of the values correspond well between the two
halves of the molecule. The only marked difference is
found in the torsion angles about the bonds connecting
the lactone ring and the benzene ring, and the associated
bond angles subtended at C(11) and C(21). It is noted
that the bond angles subtended at the methoxyl-
substituted C atoms of the benzene rings,
O(17)—C(13)—C(14), O(19)—C(14)—C(13), OQ7)—
C(23)-C(24) and 0O(29)—C(24)—C(23), which are
found between the two methoxyl groups, are appreci-
ably smaller than the other bond angles. Endocyclic
torsion angles calculated for each ring are shown in
Fig. 2 with some other torsion angles. Both lactone
rings have a diad axis passing through C(4) and the
midpoint of C(1)—C(2) [C(8) and the midpoint of
C(5)—C(6) in the other ring]; thus, the conformation of
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Table 2. Comparison of calculated and observed intensity ratios for the selected Friedel-pair reflexions

F.(+) and L(+): calculated structure factors and observed intensities for hki-type reflexions. Fz(—) and I,(—): same for h);i»type reflexions.

The standard deviations calculated from the dispersion of the observed values are listed in parentheses. N: number of observations from
which the average value of I(+) was derived. The same number of observations were used to obtain /,(—).

(—)-Compound
|Fc(+)lz

bkl Il RO I(+)  Io=)
6 21 19-03 1-081 645(25) < 662(24)
6 51 23.26 0-938 807(16) > 787(22)
2 61 40-84 1-075 5171 (79) < 5247 (80)
3,12,1 19-90 0-909 948 (21) > 936(16)
2 22 23-28 0-918 1568 (27) > 1551 (28)
Handedness  (Intensity

ofthe measurement) left

coordinate (Atomic coordinates

system given in Table 1) right
Absolute configuration
at C(1), C(2), C(5), C(6) R,R,R,R

the rings can be described as a twist form. The
deviations of atoms from the plane formed by O(3),
C(4) and C(5) [O(7), C(8) and C(1) in the other ring]
are given in Table 3. The methyl C atoms of the two
methoxyl groups substituted at the ortho positions are
turned out towards each other and they are almost co-
planar with the benzene ring. The two benzene rings
have different orientations with respect to the lactone
ring, as stated before.

Fig. 1. Bond lengths (A) and bond angles (°). The e.s.d.’s are 0-006
A for C—C, 0-007 A for methoxyl O—C bonds and 0-4° for
C—C—C angles.

Fig. 2. Torsion angles (°). Endocyclic torsion angles are denoted in
the rings.

(+)-Compound

Io(+) I(+)
I(=) N I+) Io(—) L,O) N
0-974 19 967 (16) > 943 (22) 1-025 11
1-025 17 1183 (25) <1194 (17) 0991 10
0-986 88 7995 (98) > 7855 (97) 1-018 81
1.013 27 1311(32) <1338(36) 0-980 20
1-011 100 2261 (39) < 2301 (38) 0-983 100

left

left

S.S.,8,S

Table 4 shows the intermolecular atomic contacts of
less than 3-5 A. The closest approaches are found be-
tween the carbonyl O atom, O(10), and the C and O
atoms of the lactone ring [C(4), C(5) and O(3)].

Table 3. Deviations of atoms from the plane (A)

Lactone ring A Lactone ring B

o@3)* 0.0 o(7y* 0.0
Cc@» 0.0 C(8)* 0-0
C(5)* 0.0 C(1)* 0.0
C(D —0-220 C(5) —0-278
CQ) 0-265 C(6) 0-157
09) —0-004 0(10) —0-028

* Atoms forming the plane.

Table 4. Intermolecular interatomic distances less
than 3-5 A

Symmetry code: (i) x, y, 1 + z;(ii) -‘; - x,} +2;
i +x, 43—y 1T—z; ()} + x,3 — 3, —z.

C(2)—0(10) 3.263(5) A
0(3)-C(1) 3.436 (5)
0(3)—C(8). 3-297(5)
0(3)-0(10)) 3-031 (4)
0(9)—C(1) 3.498 (5)
C(18)—C(15%) 3490 (7)
0(19)—C(20'") 3366 (6)
O(7)—0(9i) 3.482 (4)
C(8)-0(9") 3.424(5)
C(18)—0(27i) 3385 (6)
C(18)-C(281) 3.435(8)
0(10)—C(4™") 3.184 (5)
0(10)-C(5Y) 3.097 (5)
0(10)—0(9") 3.421 (4)
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Abstract. C,,H,,N,Cl;, M, =277-5, monoclinic, space
group P2,/c; a = 27-559(6), b = 7-165Q2), ¢ =
12.716 3) A, B = 95-03 (2)°; Z =8, V = 2501 A3, D,
= 1-474 g cm~3; F(000) = 1136. The title compound is
a derivative of the formaldazine formed from 5-chloro-
phenyltetrazole by reaction with dimethylphosgene-
iminium chloride. The structure was solved by direct
methods and refined by least squares to a final R
value of 0-058 for the 2297 observed reflexions. One of
the molecules of the asymmetric unit exhibits a nearly
planar conformation corresponding to a frans position
of the Cl atoms on (F)-diazabutadiene; the other
shows a torsion of 12° around the N—N bond.

Introduction. L’attaque électrophyle des chlorures
d’acide sur les phényl-5 tétrazoles est généralement
suivie d’'une fragmentation et d’une transformation cy-
clique en oxadiazole (Huisgen & Seidel, 1961). Le
diméthylphosgéne-iminium méne a une fragmenta-
tion sans recyclisation et donne accés a une autre
classe de composé, de structure C;H,—CCI=N—N=
CCI-NZ . L’étude par diffraction de rayons X a mon-
tré que, dans la réaction du chlorure de diméthyl-
phosgéne-iminium (I) avec le p-chlorophényl-5 tétrazole
(N, il se forme bien un dérive (I11) de la trans-
formaldazine H,C=N—N=CH,:

Cl N-N
N o /R
o C=N(CH),.CI° + Cl-CHC (N —
@ (I H
Cl-CH,~
614 C /Cl

A
cl” \N/N\c[ + N, + HCL.
N(CH,),
ai

Les intensités de 3148 réflexions non équivalentes
one été mesurées sur un diffractométre a quatre cercles
Picker, commandé par cartes perforées; 851 de ces
réflexions, répondant au critere I < 2,50(/), ont éte
considérées comme inobservées. La mesure des inten-
sités a été faite en balayage w—20 jusqu’a 26, =
110°, avec comme radiation Cu Ka, filtrée par Ni.

La structure a été déterminée par méthode directe, au
moyen de la chaine de programmes MULTAN 74
(Main, Woolfson, Lessinger, Germain & Declercq,
1974). L'utilisation de cette méthode nous a fourni les
positions de tous les atomes sauf C(6) de la premiére
molécule. Les facteurs de structure calculés a partir de
cette premiére ébauche de la structure fournissent pour
les 2297 reflexions observées une valeur de I'indice R



