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Fig. 3. Superposition of the D rings of 13-ethyl-llfl-methyl- 
18-norlynestrenol and lynestrenol (thin lines). 

steroid skeleton is illustrated in Fig. 3, which shows 
a least-squares superposition of the D rings of 
13-ethyl- 1 lfl-methyl- 18-norlynestrenol and lynestrenol 
(Rohrer, Lauffenburger, Duax & Zeelen, 1976). Struc- 
tural data of several other 4-ene steroids are given by 
Griffin, Duax & Weeks (1984). 

The author thanks A. J. M. Duisenberg for collecting 
the X-ray data. 
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Abstract. C20H260 , M r = 2 8 2 . 4 2 ,  monoclinic, P2~, 
a = 7.152 (3), b = 10.955 (6), c =  10.295 (4) A, / / =  
93.24 (3) °, V =  805.3 (6) A 3, Z =  2, D x =  
1.165 (1) g c m  -3, 2(Cu Kct) = 1.5418 A, /t = 
5 cm -I, F(000) = 308, T =  293 K, R = 0-067 for 1540 
observations. The crystal structure is isomorphous to 
that of lynestrenol (19-nor- 17ct-pregn-4-en-20-yn- 17//- 
ol) [Rohrer, Lauffenburger, Duax & Zeelen (1976). 
Cryst. Struct. Commun. 5, 539-542]; a least-squares fit 
of the steroid backbones IC(1)-C(18)1 gave a mean 
deviation of the fitted atoms of 0.05 A. The D ring has 
an ideal 13fl-envelope conformation {ACsIC(13)I= 
2-3 (5) ° }, imposed by the A ~s unsaturation. All inter- 
molecular contacts are at normal van der Waals 
separations. 

Initial phases were obtained from the coordinates of 
the isomorphous crystal structure of lynestrenol and 
were used to initiate the tangent refinement of 
SHELXS86 (Sheldrick, 1986). H atoms were placed at 
calculated positions and were refined riding on their 
bonded atoms, except the hydroxyl-group H atom and 
the H atom bonded to the ethynyl group, which were 
located on a difference map and refined positionally. 
198 parameters refined on F with full-matrix least 
squares using SHELX76 (Sheldrick, 1976); all non-H 
atoms refined anisotropically and for H atoms an 
overall isotropic thermal parameter was varied I U 
= 0.070 (3) A2]; convergence reached at R = 0.067 
and wR=0.083,  where w =  I/a2(F) and S = 0 . 3 5 ;  
A/o= 0.01 (1) (av.) and 0.06 (max.) for non-H-atom 

Experimental. Crystal (0.6 × 0.1 × 0.08 mm) obtained 
from the Scientific Development Group of Organon, 
Oss, The Netherlands. Lattice parameters refined by 
fitting 20 values of 22 reflections in the range 26-36 ° . 
1611 reflections were measured up to 20,,ax = 140 °, h, 
k, +l (max. range 8, 13, 12); Enraf-Nonius CAD-4 
diffractometer with Ni-filtered Cu Kct radiation, o_~--20 
scan mode, Ae~= (0.50 + 0.15tan0) °. Standard re- 
flections showed intensity variations less than 2%; Lp 
corrections, no correction for absorption. 1540 reflec- 
tions with I > 2.5o(1) were considered observed. 

0108-2701/88/020378-02503.00 

*.<.x~'~i'~ ' 

( t  ' 

Fig. I. Thermal-ellipsoid plot of 19-nor-17=-pregna-4,15-dien- 
20-yn- 17fl-ol with ellipsoids drawn at 40% probability level. 
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Table 1. Positional and equivalent isotropic thermal 
parameters (A 2) for  non-H atoms with e.s.d.'s in 

parentheses 

U,.,, = (U,, + U22sin2fl + U u + 2U,3cos/3)/3sin2/3. 

x 3' z Ue. 
0(171 O. 1705 (4) 0.6398(5) 0.3349(3) 0.067 (l) 
C(I) 0.8660 (5) 0.8343 (6) 0-8954 (4) 0-060 (l) 
C(2) 0.9486 (6) 0-8709 (7) 1-0287 (4) 0.070 (2) 
C(3) 0.9330 (6) 1.0089 (6) 1.0465 (5) 0.071 (2) 
C(41 0.7413 (5) 1.0531 (6) 1'0055 (3) 0.056 (I) 
C(5) 0.6137 (5) 0-9875 (5) 0.9350 (3) 0-048 (!) 
C(6) 0.4156 (5) 1.0315 (6) 0.9122 (3) 0.055 (1) 
C(71 0.3394 (5) 1.0162 (5) 0-7717 (3) 0.052 (1) 
C(8) 0.3691 (5) 0.8852 (5) 0.7243 (3) 0.044 (I) 
C(91 0.5789 (5) 0-8522* 0.7376 (3) 0.043 (I) 
C(10) 0-6565 (5) 0.8641 (5) 0.8808 (3) 0-046 (1) 
C(1 I) 0.6215 (6) 0.7272 (5) 0.6798 (4) 0-054 (1) 
C(121 0.5407 (5) 0.7108 (5) 0.5396 (3) 0.054 (1) 
C( 131 0.3332 (5) 0.7386 (5) 0.5288 (3) 0-047 (I) 
C(14) 0.3046 (5) 0.8696 (5) 0-5817 (3) 0.046 (I) 
C(151 0.1090 (5) 0-9003 (6) 0-5287 (4) 0.057 (1) 
C(161 0.0713 (5) 0.8370(6) 0.4205 (4) 0.058 (1) 
C(171 0-2336 (5) 0-7542 (5) 0.3903 (3) 0-052 (1) 
C(18) 0.2240 (6) 0.6420 (6) 0.6020 (4) 0.060 (!) 
C(201 0.3567 (6) 0.8160 (6) 0.3005 (3) 0.056 (1) 
C(211 0.4527 (8) 0.8678 (7) 0.2292 (4) 0.074 (2) 

* Kept fixed during refinement. 

parameters and A/o = 0.09 (7) (av.) and 0.2 (max.) for 
H-atom parameters; - 0 . 3  < Ap < 0.2 e A -3. Scattering 
factors used from SHELX.  Final atomic parameters 
and equivalent isotropic thermal parameters are given 
in Table 1.* Bond lengths and bond angles are given in 
Table 2. Fig. 1 shows the molecular conformation and 
the atom-numbering scheme. 

Related literature. Structural data of several other 4-ene 
steroids have been reviewed by Griffin, Duax & Weeks 
(1984). A receptor binding study of 15-ene steroids has 
been reported by Bergink & Kloosterboer (1985). 

* Lists of structurc factors, anisotropic thermal parameters, 
torsion angles and H-atom coordinates have been deposited with the 
British Library Document Supply Centre as Supplementary 
Publication No. SUP 44465 (16 pp.). Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH 1 2HU, England. 

Table 2. Bond distances (A) and bond angles (o) for  
non-H atoms with e.s.d.'s in parentheses 

O(17)-C(17) 
C(I)-C(2) 
c(I)-C(lO) 
C(2)-C(3) 
C(3).-C(4) 
C(4)-C(5) 
C(5)-C(6) 
C(5)-C(10) 
C(6)-C(71 
C(71-C(8) 
C(81-C(91 
C(8)-C(14) 

C(2)-C(1)-C(10) 
C( I)-C(2)-C(31 
C(2).-C(31-C(4) 
C(3)-C(41-C(5) 
C(4) -C(5)-C(6) 
C(4)-C(5)-C(10) 
C(6)--C(5).-C(10) 
C(5)-C(6)-C(7) 
C(6).-C(7)-C(8) 
C(7) -C(8)-C(9) 
C(7)-C(8)-C(14) 
C(8)-C(91-C(10) 
C(9)-C(81-C(14) 
C(81-C(91-C(I 1) 
C(IO) -C(9)-C(11) 
C(~)-C(10)-C(5) 
C( l)-C( 10)-C (9) 
C(5).-C(10)-C(9) 
C(9)-C(11)-C(12) 

1.439 (7) C(9)-C(10) 
I. 517 (6) C (9)-C ( 11 ) 
1.533 (5) C(I 1)-C(12) 
1.53 (I) C(12)-C(13) 
1.492 (6) C(13)-C(14) 
1.342 (6) C(13)-C(17) 
1.502 (6) C(13)-C(18) 
1.501 (7) C(14)-C(15) 
1.526 (5) C(15)-C(16) 
1.534 (7) C(16)-C(17) 
1.542 (5) C(I 7)-C(20) 
1.523 (4) C(20)-C(21) 

111.2 (4) 
110.0 (5) 
I11.1 (4) 
124.4 (5) 
121.3 (5) 
122.5 (4) 

16-2 (4) 
13-3 (3) 
10.8 (4) 
10.0 (3) 
11.8 (4) 
11.0(31 

107-4 (3) 
12.9 (3) 
12- I (3) 
12.0 (4) 
11.8 (3) 
11.1 (3) 
13.4 (4) 

1.551 (4) 
1.531 (5) 
1.535 (5) 
1.513 (5) 
• 553 (7) 
• 567 (5) 
• 538 (7) 
.510(5) 
.327(7) 
• 519 (7) 
• 477 (6) 
• 179 (7) 

C(I I)-C(12)-C(13) 
C( 12)-C( 13)-C(14) 
C(I 2)-C(13)-C(17) 
C(12)-C(13)-C(18) 
C(14)-C(13)-C(17) 
C(14)-C(131-C(18) 
C(17)-C(13)-C(18) 
C(8)-C(14)-C(13) 
C(8)-C(14)-C(15) 
C(I 3)-C(14)-C(15) 
C(14)-C(15)-C(16) 
C(15)-C(16)-C(171 
O( 7)-C(7)-C(13) 
O( 7)-C(7)-C(16) 
O( 7)-C(7)-C(20) 
C( 3)-C(7)-C(16) 
C( 3)-C(7)-C(20) 
C( 6)-C(7)-C(20) 
C(7)-C(20)-C(21) 

111.2 (3) 
108.0 (4) 
118.8 (3) 
110.4 (4) 
99-0 (4) 

112.6 (3) 
107.7 (3) 
113.8 (4) 
123.2 (3) 
102.5 (4) 
109.1 (4) 
1 I1.3 (3) 
112.5 (4) 
112.0 (3) 
109.6 (3) 
101.1 (3) 
I I 1.3 (3) 
110-I (4) 
178.5 (7) 

We thank A. J. M. Duisenberg for collecting the 
X-ray data. 
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Abstract .  C21H2402, M r =  308"42, monoclinic, P2~, 
a = 8 . 1 9 0 ( 2 ) ,  b =  11.705(2), c = 9 . 3 2 6 ( 3 )  A, /3= 
98.56 (2) °, V =  875.5 (3) A 3, Z = 2, O x = 

1.170gcm -3, 2 ( C u K a ) =  1.54184A, # = 5 c m  '~, 
F(O00) = 332, T =  293 K, R =0-067 for 1682 ob- 
servations. The A ring has a l a-sofa conformation 
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