
METHYL(DIMETHYLAMINOPROPYL)DIHYDROSILAANTHRAC ENE. HCl 1257 

In the solid state, the trans-trans and trans-gauche 
configurations for the C,,-C/~ and C/~-C r bonds of the 
dimethylaminopropyl substituent have been observed 
(Corey, Corey & Glick, 1976). The dimethylamino- 
propyl groups of the two independent molecules in the 
recently published structure of (+)-cis-9-(3-dimethyl- 
am inopropyl)- 10- methyl- 2 - (trifl uoromethyl)- 9,10- di- 
hydroanthracene (Chu & Chung, 1976) have the 
trans-trans configuration, as is observed in this struc- 
ture. 

The distance between the chloride ion and the 
quarternary ammonium center is 3-016 (3) ~; the Cl 
to H distance in the hydrogen bond is 1.98 (4) ,/k and 
the N - H . . .  Cl angle is 178 (3) °. The closest inter- 
molecular nonbonded distance between non-H atoms is 
3.641 (4) A between C1(22) and C(20)', related by 
translation in the y direction. 

JYC and ERC acknowledge the support of NIH 
research grant No. R01NS10903 from the National 
Institute of Neurological Diseases and Stroke. 
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Abstract. C8H703C1 , M r __- 186.5, monoclinic, space 
group P2 r a = 7.602(6), b = 22.164(17), c = 
5.328(4) ,/~, /~=114.26(3)  o, V=818 .1  ,~3, Z = 4 ,  

* Contribution No. 446. 

Do = 1-523, De= 1-514 g cm -3. There are two mole- 
cules in the asymmetric unit. Strong hydrogen bonds of 
the O. • • H - O  type are observed. 

Introduction. The title compound, a plant-growth hor- 
mone, is soluble in warm water, and crystals suitable 
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for X-ray analysis were obtained by slow evaporation. 
Cell constants were measured by a least-squares fit 
o f  31 0 values measured on a Picker four-circle 
diffractometer. Photographs showed systematic ab- 
sences indicating space group P21 or P2Jm; the latter 
was eliminated by statistical tests. A suitable crystal 
was selected and intensities were collected photo- 
graphically with the multiple-film equi-inclination 
Weissenberg technique and Ni-filtered Cu Ka radiation 
(/1, = 1.5418/~). There was a paucity o f  high-angle data  
even after long exposures. Intensities o f  922 reflexions 
were estimated visually by comparison with a standard 
set o f  spots prepared from the same crystal. They were 
corrected for Lorentz, polarization and spot-shape fac- 
tors (Phillips, 1954). No absorption corrections were 
applied (~t = 0-74). The hkl (l = 0 to 4) reflexions were 
brought to a common scale by cross-correlation with 
hkl (h = 0, 2) reflexions. 

The positions of  the C1 atoms were obtained from a 
Patterson map (R = 0.52). The full structure was deter- 
mined from a Fourier synthesis in which only reflexions 
having IFclJ >__ ½lFol were used. Structure-factor cal- 
culations with all 24 non-hydrogen atoms gave an R of 
0,26. Block-diagonal least-squares refinement (Shiono, 
1968) with isotropic temperature factors and unit 
weights for all observed reflexions reduced R to 0.19. 
Full-matrix refinement with isotropic temperature fac- 

Table 1. Fractional positional parameters (×104) of  
non-hydrogen atoms, with e.s.d.'s in parentheses 

x y z 

Molecule A 

Cl(1) 9944 (6) 3158 (0) 3300 (9) 
C(1) 6478 (22) 2659 (7) 3004 (30) 
C(2) 7447 (20) 3061 (7) 1828 (28) 
C(3) 6509 (28) 3389 (9) -370 (38) 
C(4) 4550 (27) 3330 (8) -1338 (37) 
C(5) 3546 (30) 2929 (9) -333 (40) 
C(6) 4485 (23) 2619 (8) 1897 (32) 
O(l) 7585 (15) 2355 (6) 5229 (19) 
C(7) 6559 (23) 1959 (7) 6405 (25) 
C(8) 7946 (24) 1734 (7) 8904 (28) 
0(2) 7225 (17) 1352 (6) 10122 (24) 
0(3) 9690 (18) 1874 (6) 9744 (19) 

Molecule B 

C1(2) -799 (6) -276 (3) 1185 (8) 
C(9) 2601 (23) 224(7) 1481 (31) 
C(IO) 1599 (26) -164 (8) 2534 (35) 
C(11) 2567 (29) -472 (9) 4850 (39) 
C(12) 4607 (26) -405 (9) 5984 (34) 
C(13) 5559 (27) -16 (9) 4804 (37) 
C(14) 4584 (27) 303 (9) 2464 (39) 
0(4) 1550 (17) 540 (6) -732 (22) 
C(15) 2510(21) 941 (9) -1919(31) 
C(16) !100(25) 1157(8) -4431(31) 
0(5) 1899 (15) 1538 (6) -5652 (22) 
0(6) -613 (16) 993 (6) -5250(19) 

Table 2. Fractional pos#ional parameters (× l04) and 
isotropic thermal parameters (A 2) for the hydrogen 

atoms 

x ), z B 

H(I) 7166 3666 - 1500 6.14 
H(2) 4000 3639 -3166 6.75 
H(3) 2083 2916 -2000 6.21 
H(4) 3835 2278 2805 5-46 
H(5) 5333 2222 6666 4.94 
H(6) 6223 1611 5056 4.94 
H(7) 8011 1000 11833 6-25 
H(8) 1834 -653 5653 6.68 
H(9) 5000 -500 8333 6.01 
H(I 0) 7 ! 20 50 5981 6.67 
H(I 1) 5347 585 1667 6.13 
H(I 2) 3000 1322 -667 5.46 
H(13) 3833 722 -2140 5.46 
H(14) 1333 1832 7666 5.91 

tars and the weighting scheme of  Cruickshank, Bujosa, 
Lovell & Truter (1961), w = (a + IFol + bJFol2) -~ with 
a = 1.4, b = 0.033, and the program of  Gantzel, 
Sparks & Trueblood (1961) yielded an R of  0.167. The 
H atoms were fixed from geometrical considerations 
and evidence for them was found in a difference map. 
They were given the isotropic temperature factors of  
the atoms to which they are attached. Full-matrix 
refinement with isotropic temperature factors for the 
ring atoms and anisotropic temperature factors for the 
remainder, yielded a final R of  0.100. 

The positions of  the H atoms were not refined. Scat- 
tering factors were taken from International Tables for  
X-ray Co,stallography (1962) and anomalous disper- 
sion corrections [Af '  = 0.348, A f "  = - 0 . 7 0 2  
(Cromer & Liberman, 1970)] were applied for CI. The 
final positional parameters of  the non-hydrogen atoms 
are listed in Table 1 .* Table 2 gives the positions of  the 
H atoms. 

Discussion. The bond lengths and angles are shown 
in Fig. 1. They are similar (within the 3o limit) to 
those reported for 2,4-dichlorophenoxyacetic acid 
(Gopalakrishnan & Rao, 1973: Smith, Kennard & 
White, 1976). The only major difference is for 
C(7) -C(8)  and C(15) -C(16)  which we find to be 1.41 
/~, while Smith et al. (1976) report I. 52 ,/~. The average 
bond length in the ring system is 1.380 ,,~ and the 
average bond angle 119.9 °. 

The equations of  the least-squares planes: 1 through 
C(1) to C(6), 2 through C(9) to C(14): 3 through C(7), 

* Lists of structure factors and anisotropic thermal parameters 
have been deposited with the British Library Lending Division as 
Supplementary Publication No. SUP 32325 (9 pp.). Copies may be 
obtained through The Executive Secretary, International Union of 
Crystallography, 13 White Friars, Chester CHI I NZ, England. 
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C(8), O(2), 0(3); 4 through C(15), C(16), O(5), O(6), 
are 

1: 0.3213X + 0 . 7 4 3 0 Y - 0 . 5 8 7 0 Z =  10.9927 

2: 0-3339X + 0 . 7 6 0 7 Y -  0.5565Z = -0 .2065 

3: 0.4059X + 0 . 7 6 4 6 Y -  0 .5005Z= 11.6669 

4 : 0 . 4 1 8 9 X -  0-7705 Y -  0.4804Z = -0 .1840 

where X, Y and Z are referred to a, b and e*. 
The angle between planes 1 and 3 is 7.0 ° and that 

between 2 and 4 is 6.6 °. This is comparable to the 
angle between the ring system and the carboxyl group 
planes in trans-#-2-furylacrylic acid (5.7 °) (Fillippakis 
& Schmidt, 1967), but differs significantly from that 
observed in other plant hormones like 2,4-dichloro- 
phenoxyacetic acid (85.2 °) (Smith et al., 1976), 3- 
indolylacetic acid (90 °) (Karle, Britts & Gum, 1964) 
and #~-naphthaleneacetic acid (97 °) (S. S. Rajan, per- 
sonal communication). 
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Fig. 1. Bond lengths and angles in 2-chlorophenoxyacetic acid, 
with e.s.d.'s in parentheses. (a) Molecule A, (b) molecule B. 

/  I°L/ 

2 

Fig. 2. Projection of the structure down a. Hydrogen bonds are 
shown by broken lines. 

Fig. 2 shows the mode of packing of the molecules, 
viewed down a. The two molecules in the asymmetric 
unit form a dimer, the structure being stabilized 
by a network of strong hydrogen bonds of the 
O - - H . - . O  type. The angles O(2) -H(7) . . -O(6)  
and 0(3). • • H(14)-O(5) are, respectively, 138.9 and 
138.6 ° , while 0 (2 ) . - .  0(6) (2.467) and 0 ( 3 ) . . - 0 ( 5 )  
(2.451 A) are about 0.35 A shorter than the O . . . O  
van der Waals distance of 2.8 /l,. Short symmetric 
bonds seem to be the rule in many acid salts of  carbox- 
ylic acids (Table 5.4, Hamilton & Ibers, 1968) and it is 
probable that the O - H -  • • O bond in the present com- 
pound is symmetric. A definitive answer to that 
question must await a neutron diffraction study. 

The authors thank Professor R. Srinivasan for 
helpful discussions and encouragement. One of the 
authors (KC) acknowledges financial assistance from 
the University Grants Commission, New Delhi, India, 
in the form of a Research Fellowship. 
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Abstract .  C22H220 8, Mr = 414.4. Orthorhombic, 
P2~2~2,, a = 10.343(3), b = 34-014(10),  c = 
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 Ka radiation. 

Introduct ion.  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/3-hydroxylase and dopa decar- 
boxylase (Kumada,  Naganawa,  Iinuma, Matsuzaki, 
Takeuchi & Umezawa, 1976). 

The crystals were grown from acetone solution as 
colourless prisms. The crystal, 0.35 × 0.27 × 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 Ktt radiation. Intensities 
o f  1879 of  2476 possible reflexions were measured as 
having Io > 2o(1,,), within the 2(9 range of  6-156 °, by 
the 0 - 2 0  scanning method. The scans were repeated 
twice when the total counts during a single scan were 

less than 104. The scan speed was 20 = 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 M U L T A N  
(Main, Woolfson & Germain, 1971). Starting with 10 
reflexions, including three origin-defining and three 
known phases obtained by the E~ relations, the phases 
o f  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 (I0 pp.). Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 13 White Friars, Chester CH 1 INZ, England. 


