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Fig. 2. A stereoview of the unit cell showing hydrogen bonds. 

to the pyridine ring in molecule A [torsion angle 
C(6)N(2)-C(1)C(2) is 167.9 (2) in molecule A and 
-3 .4  (3) ° in molecule B]. The benzyl group in molecule 
B is also rotated around the N(2)-C(10) bond resulting 
in a rather extended conformation of the two six- 
membered rings as compared with the conformation of 
molecule A wherein the two rings are cis about the 
N(2)--C(10) bond [torsion angle C(1)N(2)-C(10)- 
C( l l )  is 93.3(2) and -91 .2(2)  ° in molecules A 
and B, respectively]. 

Bond lengths and angles in the two molecules (Table 
2) are normal. There are, however, slight differences in 
the bond lengths and angles between the two indepen- 
dent molecules. For example, the N(1)-C(5) bond in 
molecule B [1.355 (3) A] is significantly longer than the 
N - C  bonds in the pyridine rings of the two molecules, 
which range between 1.341 (2) and 1.344 (2)A. This 
significantly long bond in molecule B is matched by a 
similar lengthening of the C(1)-C(2) bond in molecule 
A [1.379 (4)A]; the rest of the C - C  bonds in the 
pyridine moieties of the two molecules range between 
1.349(2) and 1.358 (3)A. The N(2)-C(10) bond in 
molecule B [1.455 (2)A] is 0.013 A longer than the 

corresponding bond in molecule A which could be 
a consequence of the conformation adopted by 
molecule B about this bond; the strong interactions 
thus originating from this conformation seem to 
influence the C (14)-C (15) bond length in molecule B 
which is significantly shorter than the C(14)-C(15) 
bond in molecule A. The effects of different con- 
formations are also manifested in small but significant 
differences in angles between the two molecules, e.g. the 
angle C(1)-N(2)-C(10) is 122.4 (1) and 120.3 (1) ° in 
molecules A and B, respectively. 

The phenyl and pyridine rings are planar to within 
0.011 (2)A. Each of the cations contains one H atom, 
H(N3), on the dimethylamino group which forms a 
relatively strong hydrogen bond to the C1- ion. The 
N...CI distances are 3.027 (1) and 2092 (1)A, the 
H(N3)...C1 distances are 2.11 (2) and 2.09 (2)A, and 
the C1...H(N3)...N(3) angles are 177 (1) and 174 (1) ° 
for cations A and B, respectively. There are no unusual 
intermolecular distances less than van der Waals 
distances and the crystal appears to be composed of 
hydrogen-bonded cation-anion species (Fig. 2). 
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Abstract .  C17H2404, M r : 292.38, monoclinic, P21/n, 
a=16.499(4) ,  b=8 ,422(5) ,  c=11 .173(2 )A ,  f l= 
93.96 (2) °,  V =  1548.9  A 3, Z = 4, D x = 1 .254 g c m  -3, 
2(Mo Ka) = 0.71073 A,/ t  = 0.82 cm -1, F(000) = 632, 

0108-2701/87/071410-03501.50 

T =  293 K, J~ = 0.050 for 1354 observed reflections. 
The seven-membered ring has an envelope conforma- 
tion with C(2) 0.906 (3) A out of the plane described 
by the remaining atoms of the ring. The five-membered 
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ring C(1),C(2),C(3),C(8),C(9) has a twisted envelope 
conformation and is inclined at 86.0 (1) ° to the plane 
of the seven-membered ring. 

Experimental. The title compound (II) was prepared by 
adding vinyllithium dropwise to a stirred solution of the 
acetonide (I) at 273 K. Bright-orange solution 
quenched at 273 K with 1M H3PO 4, extracted with 
ether, washed with NaHCO 3 and brine, dried over 
NaESO4, purified by HPLC and crystallized from 
hexane. 

O 

273 K THF 

OH 

(ll) 

Data crystal 0.24 × 0.18 × 0.32 mm, Enraf-Nonius 
CAD-4 diffractometer, graphite-monochromatized 
Mo Ka radiation, cell constants and orientation matrix 
from 25 reflections with 10 < 0 < 20 °, three standard 
reflections measured at regular intervals, maximum 
variation 1%. o9/20 scan method, og-scan width 
(0-60 + 0.35tan 0) °, 2129 reflections (h 0 to 17, k 0 to 
8, l -11  to 11) with 2 < 0 <  22 ° , 2057 unique, 1354 
with I > 39(/), Lp correction, no absorption correc- 
tion. 

Structure solved by direct methods, refinement by 
full-matrix least-squares calculations on F's, non-H 
atoms refined anisotropically, H atoms from difference 
map, included at fixed positions with an overall 
isotropic temperature factor. R = 0.050, wR = (~wA2/ 
~WFo2)1/2=0.075 ,  w =  [a2(Fo) + (0.08Fo)2] -~, max. 
A/tr = 0.0 on final cycle, Ap in final AF map between 
0.3 and - 0 . 2  e A -3, goodness of fit = 1-68. Scattering 
factors from Cromer & Mann (1968) and Stewart, 
Davidson & Simpson (1965). Computer programs from 
the Enraf-Nonius Structure Determination Package 
(B. A. Frenz & Associates Inc., 1985). 

Discussion. Final fractional coordinates with equiv- 
alent isotropic temperature factors are given in Table 
1. Table 2 contains molecular dimensions.* A per- 
spective view of the molecular structure with the 
numbering scheme is shown in Fig. 1. The molecular 
dimensions are in accord with accepted values, e.g. 

* Lists of structure factors, anisotropic thermal parameters, 
H-atom coordinates, molecular dimensions involving H atoms, 
torsion angles and the mean-plane data have been deposited with 
the British Library Document  Supply Centre as Supplementary 
Publication No. SUP 43847 (24 pp.). Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH 1 2HU, England. 

Table 1. Positional parameters with e.s.d.'s in paren- 
theses 

Beq=~[a2B(1,1) + bZB(2,2) + c2B(3,3) + ab(c9sT)B(1,2) + 
ac(cosfl)B(1,3) + bc(cosa)B(2,3)]. 

X y z Beq(A 2) 
O(I) 0.7025 (1) 0.2896 (3) 0.0736 (2) 3.4 (1) 
O(2) 0.6578 (1) 0.1754 (3) -0.0987 (2) 3.9 (1) 
O(3) 0.9314 (1) 0.0788 (3) -0.0679 (2) 3.7 (I) 
0(4) 0.8487 (2) 0.4253 (3) 0.1240 (2) 4.9 (1) 
C(1) 0.8324 (2) 0.1361 (4) 0.0843 (3) 2.7 (1) 
C(2) 0.8524 (2) 0.1375 (4) -0.0511 (3) 2.8 (1) 
c(3) 0.7842 (2) 0.0300(4) -0.1118 (3) 3.1 (1) 
C(4) 0.8065 (2) -0.1427 (4) -0.1162 (3) 3.9 (1) 
C(5) 0.8375 (2) -0.2276 (4) -0.0239 (3) 4.0 (I) 
C(6) 0.8571 (2) -0.1704 (4) 0.0966 (3) 3.8 (1) 
C(7) 0.8563 (2) -0.0242 (4) 0.1414 (3) 3.4 (1) 
C(8) 0.7392 (2) 0.1354 (4) 0.0791 (3) 2.8 (1) 
C(9) 0.7097 (2) 0.0577 (4) -0.0419 (3) 3.1 (1) 
C(10) 0.6331 (2) 0.2811 (4) -0.0103 (3) 3.6 (1) 
C(l l)  0.5609 (2) 0.2171 (6) 0.0505 (4) 5.5 (1) 
C(12) 0.6190 (3) 0.4409 (5) -0.0667 (4) 5.4 (1) 
C(13) 0.8463 (2) 0.2963 (4) -0.1112 (3) 3.6 (1) 
C(14) 0.9006 (3) 0.3585 (5) -0.1776 (4) 5.2 (1) 
C(15) 0.8731 (2) 0.2697 (4) 0.1669 (3) 3.3 (1) 
C(16) 0.9645 (3) 0.2672 (6) 0.1652 (4) 5.7 (1) 
C(17) 0.8466 (2) 0.2544 (5) 0.2940 (3) 4.2 (I) 

Table 2. Molecular dimensions (A, °) with e.s.d.'s in 
parentheses 

O(1)-C(8) 1.433 (4) C(3)-C(4) 1.502 (4) 
O(1)-C(10) 1.431 (3) C(3)-C(9) 1.520 (4) 
O(2)-C(9) 1.430 (3) C(4)-C(5) 1.327 (4) 
O(2)-C(10) 1.411 (3) C(5)-C(6) 1.446 (4) 
O(3)-C(2) 1.418 (4) C(6)-C(7) 1.330 (4) 
O(4)-C(15) 1.443 (3) C(8)-C(9) 1.550 (4) 
C(1)-C(2) 1.570 (4) C(10)-C(11) 1.511 (5) 
C(1)-C(7) 1.533 (4) C(10)-C(12) 1.497 (4) 
C(1)-C(8) 1.534 (4) C(13)-C(14) 1.311 (4) 
C(1)-C(15) 1.576 (4) C(15)-C(16) 1.511 (4) 
C(2)-C(3) 1.562 (4) C(15)-C(17) 1.520 (4) 
C(2)-C(13) 1.497 (4) 
O(1)...0(4) 2.695 O(1).. .n(o4) 1.972 
O(3)...O(3') 2.953 O(3')...H(O3) 2.362 

C(8)-O(1)-C(10) 107.5 (2) C(1)-C(7)-C(6) 131.9 (2) 
C(9)-O(2)-C(10) 108.6 (2) O(1)-C(8)-C(1) 114.7 (3) 
C(2)-C(1)-C(7) 110.0 (3) O(1)-C(8)-C(9) 103.8 (2) 
C(2)-C(1)-C(8) 103.9 (2) C(1)-C(8)-C(9) 106.8 (3) 
C(2)-C(1)-C(15) 116.7 (2) O(2)-C(9)-C(3) 111.0 (3) 
C(7)-C(1)-C(8) 103.9 (2) O(2)-C(9)-C(8) 103.7 (2) 
C(8)-C(1)-C(15) 107.3 (2) C(3)-C(9)-C(8) 107.3 (2) 
C(8)-C(1)-C(15) 114.2 (2) O(1)-C(10)-O(2) 103.5 (3) 
O(3)-C(2)-C(1) 112.4 (2) O(1)-C(I0)-C(11) 110.1 (2) 
O(3)-C(2)--C(3) 112.4 (2) O(1)-C(10)-C(12) 108.9 (2) 
O(3)-C(2)-C(13) 106.6 (2) O(2)-C(10)-C(I 1) 111.4 (3) 
C(1)-C(2)-C(3) 102.8 (3) O(2)-C(10)-C(12) 108.4 (2) 
C(1)-C(2)-C(13) 115.3 (2) C(11)-C(10)-C(12) 114.0 (3) 
C(3)-C(2)-C(13) 107.4 (3) C(2)-C(13)-C(14) 125.7 (3) 
C(2)-C(3)-C(4) 113.9 (2) O(4)-C(15)-C(1) 111.0 (3) 
C(2)-C(3)-C(9) 105.8 (3) O(4)-C(15)-C(16) 105.3 (3) 
C(4)-C(3)-C(9) 112.0 (2) O(4)-C(15)-C(17) 107.3 (2) 
C(3)-C(4)-C(5) 125.3 (3) C(1)-C(15)-C(16) 111.6 (2) 
C(4)-C(5)-C(6) 126.5 (3) C(1)-C(15)-C(17) 110.4 (2) 
C(5)-C(6)-C(7) 130.6 (3) C(16)-C(15)-C(17) 111.2 (3) 
O(3)-H(O3)...O(3') 107.2 O(4)--H(O4)...O(1) 129.7 

The primed atom is related 
symmetry: - x  + 2 , - y ,  - z .  

to the unprimed atom by the 
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Fig. 1. Perspective drawing of the molecular structure with the 
crystallographic numbering scheme. 

Csp3-Csp3 1.497 (4)-1.576 (4) [mean 1.535 (4)], Csp,- 
Csp2 1 .497(4)-1 .533(4)[mean 1.511(4)], Csp2- 
Csp~ 1.446 (4), Csp =CsM 1.311 (4)-1.330(4)[mean 
1.323 (4)], CsM-O 1.411 (3)-1.443 (3) [mean 
1.426(3)], and C - H  0.941-1.206A. The seven- 
membered ring C(1)-C(7) has a twisted envelope 
conformation with C(2) 0.906 (3)A out of the plane 
described by the remaining atoms of the ring. The 
five-membered ring C(1),C(2),C(3),C(8),C(9) has a 
C(2) envelope conformation with C(2) 0.566 (3) A out 
of the best least-squares plane passing through C(1), 
C(3), C(8) and C(9). The five-membered ring O(1),- 
O(2),C(8),C(9),C(10) has a C(10) envelope conforma- 
tion with C(10) 0.496 (4)A out of the plane of the 
remaining atoms in this ring. The five-membered rings 
are cis-fused to each other. 

m 

2 AdaS~re~tO~ineeW ofdictha~ei~Ol~ul.~a;komggendil~ogr~s " for (II), 

There is a short intramolecular contact of 2.695 A 
between O(1) and 0(4) [O(1)...H(O4) 1.972 A and 
O(4)-H(O4)...O(1) 129.7°]. The shortest intermole- 
cular contacts in the crystal structure (Fig. 2) involve 
the hydroxy groups of the adjacent molecules related 
by an inversion center [0(3).. .0(3') 2-953, 
O(3')...H(O3) 2.362A, and O(3)-H(O3)...O(3') 
107.2°]. 

We thank the Public Health Service (1 RO1 
GM35727 01A1) for financial support of this work. 
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Abstract. (V): CaHrNaO2, M r = 142.12, ortho- 
rhombic, Pbea, a = 6.865 (3), b = 13.192 (5), c = 

* To whom correspondence should be addressed. 

0108-2701/87/071412-04501.50 

7.013 (3) A, V= 635.1 (7) ./k 3, Z = 4, Dx= 
1.486gem -3, 2(MoKcz)=0.71069./k, #=1.139cm -~, 
F(000) = 296, T =  295 K, R = 0.043 for 589 unique 
observed reflections [1>1.96o(/)]. (VI): CrHsNr, 
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