
3102 C9 H21 N50~ ÷ . 2C1-. CH40  

C2---C3 1.518 (2) N8---C9 1.461 (2) 
C3--N4 1.456 (2) C9--C10 1.512 (2) 
N4--C5 1.333 (2) C I0---N 11 1.462 (2) 
C5---O5 1.219 (I) NI I---C12 1.463 (2) 
C5---C6 1.538 (2) CI 2--CI3 1.520 (2) 

C2--N I---C 13 115.1 (1) O7---C7--N8 125.9(1) 
N 1--C2--C3 110.8(1) O7--C7--C6 119.3(1) 
N4---C3---C2 111.8(1) N8---C7--C6 114.6(I) 
C5--N4--C3 123.4 ( 1 ) C7--N8---C9 123.4 ( 1 ) 
O5----C5--N4 125.7 (1) N8----C9---C I0 I 11.4 (I) 
O5---C5--C6 120.4 ( I ) N 1 I--C I 0--C9 109.3 ( 1 ) 
N4---C5--C6 113.82(9) CI0---N I I---C12 115.8(1) 
N 6---C6---C7 109.3(1) N11---CI 2---CI3 108.7(I) 
N6--C6--C5 109.58(8) N1--C13~12 II0.1 (1) 
C7---C6--C5 107.0 ( 1 ) 

C3--N4--C5----O5 6. t (2) C6---C7--N8---C9 169.0 ( 1 ) 
C3--N4----C5---C6 - 170.7 (2) O7---C7--N8---C9 -6.7 (2) 

Data collection: CAD-4F Software (Enraf-Nonius, 1989). Data 
reduction: Xtal (Hall, King & Stewart, 1995). Program(s) used 
to solve structure: SHELXTL (Sheldrick, 1996). Program(s) 
used to refine structure: Xtal. Molecular graphics: ORTEP 
(Johnson, 1965). Software used to prepare material for publi- 
cation: Xtal. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BM 1095). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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Abstract 

The unit cell of the title compound, 9c~-fluoro-ll3- 
hydroxy-21 -methoxy- 16c~-methylpregna- 1,4-diene-3,20,- 
21-trione, C23H29FO5, contains two symmetry-related 
molecules and no solvent. One of the five O atoms is 
hydrogen-bonded to a neighbouring molecule. 

Comment  

The title compound, (1), belongs to a family of cortico- 
steroid esters possessing high topical anti-inflammatory 
activity without any systemic effects. Their synthesis has 
already been described (Laurent, Gerhards & Wiechert, 
1975), but a new synthetic route by reaction of N,N- 
dimethylformamide dimethyl acetal (DMF-DMA), (2), 
on artificial corticosteroid dexamethasone, (3), has re- 
cently been established. This latter DMF-DMA reaction 
represents a far simpler way of synthesizing corticos- 
teroid esters. The structure of the major reaction prod- 
uct, (1), has been determined with high-resolution mass 
spectrometry and nuclear magnetic resonance (Negriolli, 
Maume, Deniaud & Andr6, 1996). However, in order to 
confirm the results and analyse the packing of the mol- 
ecules, an X-ray structure determination was carried out. 

o 

o 

(1) 

CH3",N_cffO--CH3 

CH3 / "O--CH 3 

H2 
~C-OH 

~ "~,CH 3 

O ~" ~ ~ 

(2) (3) 

An ORTEP (Johnson, 1965) plot of (1) is shown 
in Fig. 1. This molecule is based upon the cyclo- 
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p e n t a n o p e r h y d r o p h e n a n t h r e n e  n u c l e u s .  T h e  d o u b l e  b o n d  

b e t w e e n  C 1 a n d  C 2  is cha rac te r i s t i c  o f  art if icial  co r t i co -  
s t e ro id  s t ruc tu res  (na tura l  c o r t i c o s t e r o i d s  such  as cor t i -  
sone  do  no t  h a v e  this  d o u b l e  bond ) .  T h e  b o n d  d i s t ances  
are in g o o d  a g r e e m e n t  w i t h  l i t e ra ture  va lue s  (A l l en  et 
al., 1987).  T h e  un i t  cel l  c o n t a i n s  t w o  s y m m e t r y - r e l a t e d  

m o l e c u l e s .  T h e  c a r b o n y l - O  a t o m  O1 is h y d r o g e n -  

b o n d e d  to the  O 2 - - H 1 6  h y d r o x y l  g r o u p  o f  a m o l e c u l e  
r e l a t ed  by  a 21 s c r ew-ax i s  [ O 1 . . . H 1 6  2 .13 (4 )~ , ] ,  l ink-  
ing  the  m o l e c u l e s  in cha in s  and  t h e r e b y  s t r e n g t h e n i n g  

the  t h r e e - d i m e n s i o n a l  a r r a n g e m e n t .  

02 C 2 ~ C  2 04 

c3 

~ A  F ~  C ~ 8  C . . ) % 5 f ~ C ~ 1 6  
O I ~:d C 4 ~  C5-'-~.~...~:~ C7 ~ L) ~ " ~ ' )  

Fig. 1. ORTEP (Johnson, 1965) view of C23H29OsF. Displacement 
ellipsoids are shown at the 50% probability level. The H-atom 
displacement parameters have been set arbitrarily small for clarity. 

Experimental 
The title compound was prepared as reported by Negriolli 
et al. (1996). X-ray quality crystals were obtained by slow 
crystallization from acetonitrile at 300 K. 

Crystal data 

C23H29FO5 Mo Ka radiation 
Mr = 404.48 A = 0.71073,4, 
Monoclinic Cell parameters from 25 
P2~ reflections 
a = 7.7176 (16) A 0 = 10-20  ° 
b = 17.328 (4) ,4, /z - 0.10 m m - '  
c = 7.8162 (15) ~, T = 293 K 
~V - 93"620(16)° Plate 

1043.2 ( 4 ) A  3 0.76 x 0.55 x 0.08 m m  
Z = 2 Colourless 
Dx = 1.288 Mg m -3 
Dm not measured 

Data collection 
Enraf-Nonius  CAD-4F 

diffractometer 
od scans 
Absorption correction: 

analytical 
Tmi, = 0.96, Tma~ = 0.99 

9688 measured reflections 
9168 independent reflections 
5707 observed reflections 

[F > 4g(F)]  

Rint = 0.029 
0ma~ = 34.95 ° 
h = - 1 2  ~ 12 
k = - 2 7  ~ 27 
1 = 0 ----~ 12 
3 standard reflections 

frequency: 60 min 
intensity decay: negligible 

Refinement 

Refinement on F 
R = 0.059 
wR = 0.059 
S = 1.421 
4637 reflections 
366 parameters 
H atoms: see text 
w = l/[cr2(Fo z) + (0.02FoZ)] 
(A/O')max = 0.001 
Apmax = 0.39 e ~ - 3  
Z~pmin = - 0 . 3 2  e A -3 

Extinction correction: 
Zachariasen (1968) 

Extinction coefficient: 
0.003 (2) 

Atomic scattering factors 
from International Tables 
for X-ray Crystallography 
(1974, Vol. IV, Tables 
2.2B and 2.3.1) 

Tab le  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters  (,~2 ) 

Ueq = (1/3)2i~jUijaTaTai.a j. 

x y z Ueq 
F 0.1223 (2) 0.82240 0.2142 (2) 0.0413 (8) 
OI -0.2146 (3) 0.62750 (14) 0.4893 (3) 0.0629 (13) 
02 0.2143 (3) 0.96405 (15) 0.5353 (3) 0.0524 (12) 
03 0.6798 (3) 1.12275 (16) 0.0508 (4) 0.0807 (17) 
04 0.3908(3) 1.20371 (17)  0.1484 (4) 0.0728(16) 
05 0.2486 (3) 1.12273 (16) -0.0322 (3) 0.0579 (13) 
Cl -0.0197 (4) 0.81168 (17) 0.5429 (4) 0.0393 (14) 
C2 -0.1399 (4) 0.75728 (18) 0.5407 (4) 0.0453 (15) 
C3 -0.1013 (4) 0.67739 (17) 0.4963 (4) 0.0443 (15) 
C4 0.0773 (4) 0.66051 (16) 0.4601 (4) 0.0417 (14) 
C5 0.2011 (3) 0.71443 (16) 0.4622 (3) 0.0367 (13) 
C6 0.3821 (4) 0.69663 (17) 0.4182 (4) 0.0427 (14) 
C7 0.4431 (4) 0.75072 (16) 0.2807 (4) 0.0403 (14) 
C8 0.4143 (3) 0.83605 (15) 0.3222 (3) 0.0308 (12) 
C9 0.2237 (3) 0.84968 (15) 0.3603 (3) 0.0308 (12) 
CI0 0.1663(3) 0 .79754(16)  0 .5116(3)  0.0345(12) 
CI I 0.1674 (4) 0.93488 (16) 0.3694 (4) 0.0371 (13) 
CI2 0.2402 (4) 0.98444 (17) 0.2252 (4) 0.0385 (14) 
C13 0.4334 (3) 0.97358 (15) 0.2079 (3) 0.0320 (12) 
CI4 0.4635 (3) 0.88717 (16) 0.1740 (3) 0.0332 (12) 
C15 0.6475 (4) 0.8826 (2) 0.1144 (4) 0.0458 (16) 
C 16 0.6750 (4) 0.9593 (2) 0.0193 (4) 0.0429 (14) 
C17 0.5088 (3) 1.00661 (17)  0.0416 (3) 0.0370 (13) 
C18 0.2711 (5) 0.8128 (2) 0.6845 (4) 0.0475 (16) 
CI9 0.5431 (4) 1.00407 (19) 0.3640 (4) 0.0433 (15) 
C20 0.5406 (4) 1.09278 (19) 0.0481 (4) 0.0459 (15) 
C21 0.3847 (4) 1.14710 (19) 0.0627 (4) 0.0466 (16) 
C22 0.7140 (7) 0.9485 (3) -0.1665 (5) 0.078 (3) 
C23 0.0920 (6) 1.1695 (3) -0.0209 (7) 0.079 (3) 

All H atoms were found through difference Fourier syntheses 
and those of  the CH2 and CHa groups were refined with 
constrained isotropic displacement parameters; others were 
refined freely and isotropically. 

Data collection: CAD-4 Software (Enraf-Nonius,  1989). 
Cell refinement: CAD-4 Software. Data reduction: Xtal (Hall, 
King & Stewart, 1995). Program(s) used to solve structure: 
SHELXTL (Sheldrick, 1996). Program(s) used to refine struc- 
ture: Xtal. Molecular graphics: ORTEP (Johnson, 1965). Soft- 
ware used to prepare material for publication: Xtal. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BMI097). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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We report here the X-ray crystal structure determi- 
nation of the title compound, (1). The results con- 
firm the E configuration of this diastereoisomer, as 
already suggested by NMR spectroscopic data (Roche & 
Madesclaire, 1996). 

(1) 
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Abstract 
The unambiguous identification of the E configuration 
of the title compound, CI8HlaC1NS, confirms a previ- 
ous tentative assignment from NMR spectroscopic data. 
Bond lengths and angles are normal. The plane con- 
taining the acrylyl group makes angles of 98.0 (1) and 
87.6 (3) ° with the planes of the p-chlorophenyl and 
cyclopropyl rings, respectively, preventing conjugation. 

Comment 
The versatility of vinyl sulfides makes them highly 
valued synthetic intermediates. In addition, certain un- 
saturated sulfides, particularly vinyl sulfides, have been 
found to have significant negative inotropic activities 
(Gautier, Roche, M6tin, Carpy & Madesclaire, 1995) 
and have also displayed useful biological activities as 
pesticides, bactericides (Erhardt, Ertel, Mildenberger, 
Sachse & Hartz, 1979) and oxygen-radical scavengers 
(Duroux, Roche & Madesclaire, 1991). Knowledge of 
the exact configuration of the Z and E diastereoisomers 
was required to conduct a pharmacological study and 
establish structure-activity relationships. Also, these 
readily accessible gem-functionalized vinyl sulfides are 
useful intermediates in the synthesis of sulfonamides, 
which are of great interest in cardiovascular pharma- 
cology. 

© 1996 International Union of Crystallography 
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Bond lengths and angles are consistent with previous 
results. In particular, values for S---C bond lengths 
[S(13)--C(2) 1.766(4) and S(13)--C(14) 1.769(3)A] 
and C==C--S and C--S---C angles [C(3)==C(2)--- 
S(13) 123.6(3) and C(2)--S(13)----C(14) 103.7(2) °] 
are consistent with published values for other vinyl 
sulfides; respective corresponding values are 1.752 (10) 
and 1.794 (12) A, and 127.0 (2) and 102.5 (2) ° (Derissen 
& Bijen, 1973), 1.759 (8)and 1.795 (8)~,, and 127.5 (7) 
and 102.1 (5) ° (Samdal, Seip & Torgrimsen, 1979), 
1.752(2) and 1.793 (3),~,, and 124.9(2) and 100.1 (1) ° 
(M6tin, Roche, Veschambre & Madesclaire, 1992), and 
1.755 (2) and 1.768 (2) ~,, and 123.2 (1) and 103.0 (1) ° 
(Gautier et al., 1995). 

The length of the ~ triple bond [1.143 (5),A,] is 
in the normal range [ 1.133 (6)- 1.152 (7) A; Rabinovich 
& Shakked, 1978]. Also, the length of the C(1)m 
C(2) bond [1.438(5),~,] shows it to be a single cr 
bond, excluding any 7r delocalization between the vinyl 
C(2~--C(3) double bond and the nitrile C(1)=_.~_N(20) 
triple bond. 

The central C(2)==C(3) vinyl group and atoms S(13), 
C(1), C(4) and C(10) are nearly coplanar, the maximum 
deviation from the best plane being 0.070 (4) ~,. As 
expected, the N(20) atom lies in this plane, with a 
deviation of 0.024 (4) A. 

The plane defined by the vinyl group forms an angle 
of 98.0(1) ° with the plane of the p-chlorophenyl ring, 
which prevents 7r-electron conjugation, and an angle of 
87.6 (3) ° with the cyclopropane ring. 

C1(2 I ) ( ~  

C(18)~ # ( 2 0 )  C(5 )~ ,~~C(7)6 )  ~ 

C(4) C(8) 

S(13) ~ 2 )  

~ C(II) 

Fig. 1. An ORTEPII (Johnson, 1976) view of the title compound 
showing the labelling of the non-H atoms. Displacement ellipsoids 
are shown at 50% probability levels. 
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