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Abstract 

The absolute configurations of desmethylselegiline 
hydrochloride [ (R)-(- ) -  1-benzyl-N-(2-propynyl)ethyl- 
ammonium chloride, C I2HI6 N+.CI- ], (1), and p-fluoro- 
desmethylselegiline hydrochloride [(R)-(-)- 1-(4-fluoro- 
benzyl)-N-(2-propynyl)ethylammonium chloride, C I2HIs- 
FN÷.CI-], (2), have been determined. The two com- 
pounds are metabolites of the anti-Parkinson agent 
selegiline and its backup, p-fluoroselegiline. The two 
crystal structures are highly isostructural. 

it is important to unambiguously determine the absolute 
configuration of the synthesized compounds. Our struc- 
ture determinations show that both compounds have an 
R stereochemistry at C4 (Figs. 1 and 2). 
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Fig. I. The molecular structure and atomic numbering for (1) with 

displacement ellipsoids drawn at the 50% probability level. 

Comment 
Selegiline (or Jumex), a selective monoamine oxidase B 
(MAO-B) inhibitor, has been widely used in the treat- 
ment of Parkinson's disease, while p-fluoroselegiline 
is its backup drug (Knoll et al., 1992). When given 
orally, considerable first-pass metabolism takes place in 
the liver, one of the main products of which is the 
desmethylated derivative of the drug (Heinonen et al., 
1989). In order to understand the biological significance 
of the metabolites, compounds (1) and (2) have been 
synthesized (Plenevaux et al., 1980) and crystallized 
from acetonitrile. We now report the crystal structures 
of (1) and (2). 

C-~ -H3 . ~  .CI- 

H C - - C ~ N H ~  v v 

(1) 

H3: ~ / F  

H C _ ~ C ~ N H  ~ .CI- 
+ 2 

(2) 

In the case of selegiline, the R enantiomer has su- 
perior pharmacological properties compared with the S 
isomer (Robinson, 1985; Magyar et al., 1967), and it is 
also known that metabolic processes leave the configura- 
tion at C4 unaltered (Schachter et al., 1980). Therefore, 
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Fig. 2. The molecular structure and atomic numbering for (2) with 

displacement ellipsoids drawn at the 50% probability level. 

Perhaps the most important feature of the two crystal 
structures is that they are isostructural (Kfilm~,n et al., 
1993); in contrast, their methylated parent compounds 
are not (Simon et al., 1986, 1992). The unit-cell 
similarity index (7r = al + bl + cl/a~ + b~ + c2) is 
0.0033. The unit cell of (1) is 4.5 ]k 3-larger than that 
of (2). In the crystal lattice, chains of hydrogen bonds 
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812 ClzH16N+.C1 - A N D  C 1 2 H l s F N + . C 1  - 

b e t w e e n  the C I -  anions  and the a l k y l a m m o n i u m  cat ions  
(Fig.  3) fo rm a long  the 21 axes. 
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Fig. 3. Packing diagram of (1) (above) and (2) (below). The view is 
along the a axis, with the b axis horizontal and the c axis vertical. 

C o m p o u n d  (1) unde rgoes  p o l y m o r p h i c  t r ans fo rmat ion  
unde r  inc reased  pressure  and t empera tu re  (Horvfith et 
al., 1994). The  a modi f i ca t ion  is the stable modi f ica t ion  
at r o o m  tempera tu re ,  whi le  the ;3 modi f i ca t ion  can be 
ob ta ined  by recrys ta l l iza t ion  f rom acetone .  The  ;3 fo rm 
is stable at r o o m  tempera tu re  w h e n  ob ta ined  by hea t ing  
in a K B r  pellet .  The  present  s ingle-crys ta l  s tudy of  the 

o~ modi f ica t ion  has also faci l i ta ted clar i f icat ion of  the 
p o l y m o r p h i s m  by a l lowing  a s s ignmen t  of  the peaks  due  
to the a modi f ica t ion  in the p o w d e r  d i f f rac tograms  o f  

the e x a m i n e d  samples .  

Experimental 

The synthesis details of compounds (1) and (2) have been 
described previously by Plenevaux et al. (1990). 

Compound (1) 
Crystal data 

Cl2Hl6 N+ .CI- 
Mr = 209.71 
Monoclinic 
P2~ 
a = 7.5540 (8) ,~, 
b = 7.3473 (6) ,~, 
c = 11.8146(11) ,~, 
3 = 107.148 (8) ° 
V = 626.58 (10) ,~3 
Z = 2  
D, = 1.112 Mg m -3 
Om not measured 

Data collection 
Rigaku AFC-6S diffractom- 

eter 
w/20 scans 
Absorption correction: none 
1416 measured reflections 
1323 independent reflections 
1145 reflections with 

I > 20"(/) 

Cu Ko~ radiation 
A = 1.54178 ,~, 
Cell parameters from 20 

reflections 
0 = 24.20-34.04 ° 
/2 --- 2.395 min-  
T = 296 (2) K 
Plate 
0.25 x 0.15 x 0.10 mm 
Transparent 

Ri,t = 0.078 
0ma~ = 75.10 ° 
h =  - 9  ~ 9 
k =  - 9  ~ 9 
1= -14- - - ,  14 
3 standard reflections 

every 150 reflections 
intensity decay: - 1.63% 

Refinement 

Refinement on F 2 
R[F 2 > 2o-(F2)] = 0.077 
wR(F 2) = 0.256 
S = 1.156 
1320 reflections 
132 parameters 
Only H-atom U's refined 
w =  1/[0.2(F,2;) + (0.1388P) 2 

+ 0.508P1 
where P = (F,~ + 2F,2)/3 

(A/a)m~, = 0.014 
Apmax = 0.423 e ,~-3 
Z~pm,n = - - 0 . 9 2 5  e A-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
Co'stallography (Vol. C) 

Absolute structure: Flack 
(1983) 

Flack parameter = 0.06 (6) 

Table 1. Selected geometric parameters (,4, ° ) for  (1) 
N1--C3 1.488(101 C1--C2 1.184(11) 
N1--C4 1.518 (8) C 2 ~ 3  1.462 (91 

C3--N 1 ~ C 4  116.8 C61 C I---C2~C3 178.1 115) 

C4--N 1--C3--C2 -173.7 ~8) N 1 ~ 4 - - C 5 - - C 6  -163.6 C6) 
C3--N 1--C4--C5 -67.7  (9) C 4 ~ 5 - - - C 6 ~ 7  -118.5 (8) 
C 12---C4~C5--C6 71.4 (9) 

Table 2. Hydrogen-bonding geometr3" (A, ° ) for  (1) 

D - - H .  . . A  H .  • .A  D .  • .A  D - - H .  • .A  

NI--H1A. • .CI1 2.206161 3.104 (61 175.47 114/ 
NI ' - -H1B' .  • .CI1 2.225 (5) 3.103 c5) 164.74 (15) 

Symmetry, code: (i) 1 - .~, y - 4, -z. 
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Compound (2) 

Crystal data 

CI2HtsFN + .CI-  
Mr = 227.70 
Monocl inic  
P2~ 
a = 7.481 (2) ,~ 
b = 7.447 (2) ,~ 
c = 11.8743 (9) ,~ 
/3 = 107.480 (9) ° 
V 631.0 (2) A 3 

Z = 2  
Dx = 1.198 Mg m -3 
Om not measured 

Data collection 

Rigaku AFC-6S diffractom- 
eter 

w/20 scans 
Absorpt ion correction: none 
1415 measured reflections 
1332 independent  reflections 
1050 reflections with 

I > 2o'(/) 

Refinement 

Refinement  on F 2 
R[F 2 > 2or(F2)] = 0.060 
wR(F 2) = 0.184 
S =  1.108 
1332 reflections 
142 parameters 
Only H-atom U's  refined 
w =  1/[o'2(F,~) + (0 .0831P) 2 

+ 0.5865P] 
where P = (F,~ + 2F,2)/3 

(A/cr)m,~ = 0.002 

Cu Kc~ radiation 
A = 1.54178 ,~, 
Cell parameters from 25 

reflections 
0 = 55 .33 -82 .06  ° 
# -- 2.535 m m - J  
T = 296 (2) K 
Plate 
0.50 x 0.20 x 0.15 mm 
Transparent 

Rint = 0.030 
0max = 75.18 ° 
h =  - 8 - - - , 9  
k = - 8  ---~ 9 
l = - 14 ~ 14 
3 standard reflections 

every 150 reflections 
intensity decay: - 4 . 0 7 %  

Z~pmax = 0.398 e ~ - 3  
Z~pmin = - 0 . 3 6 3  e ,~-3 
Extinction correction: 

SHELXL93 
Extinction coefficient: 

0.027 (4) 
Scattering factors from 

International Tables for  
Crystallography (Vol. C) 

Absolute  structure: Flack 
(1983) 

Flack parameter  = 0.08 (5) 

tures: SHELXL93 (Sheldrick, 1993); software used to prepare 
material for publication: TEXSAN FINISH. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: SXI040). Services for accessing these 
data are described at the back of the journal. 
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T a b l e  3. Se lec ted  geometr ic  parame ter s  (A, ° ) f o r  (2) 

FI--C9 1.35919) CI---C2 1.157(1(I) 
N I---C3 1.493 (9) C 2 ~ ' 3  1.457 (9) 
NI--C4 1.514 (9) 

C3--NI--C4 116.8(51 C 1 ~ 2 ~ 3  178.5(12) 

C4---N 1--C3---C2 - 175.8 (7) C 12--C4---C5~6 68.9 (8) 
C3--N I--C4---C5 -68.0 (8) C4---C5--C6~7 - 122.3 (7) 
N 1 - - C ~ 5 ~ 6  - 165.7 (61 

T a b l e  4. Hydrogen-bond ing  geome t ry  (A, O ) f o r  (2) 

D--H. • .A H. • .A D. • .A D--H. • .A 
N1--HIA-. .CII 2.221 161 3.117(6) 174.11 (13) 
NII--H1B '. - -CII 2.212 (51 3.101 (51 169.1)6 (15) 

Symmetry code: (i) 1 - x, 3' - &, -z .  

For both (1) and (2), H atoms were refined isotropically and 
allowed to ride on their parent atoms. 

For both compounds ,  data collection: MSC/AFC Diffrac- 
tometer Control Software (Molecular  Structure Corporation,  
1988); cell refinement: MSC/AFC Diffractometer Control Soft- 
ware; data reduction: TEXSAN PROCESS (Molecular  Struc- 
ture Corporation,  1992); program(s)  used to solve structures: 
SHELXS86 (Sheldrick, 1990); program(s) used to refine struc- 

Acta  Cryst.  ( 1 9 9 8 ) .  C 5 4 ,  8 1 3 - 8 1 6  

Hexakis(p-anisidinium) cyclo- 
Hexaphosphate T6trahydrate 

MOHAMED OULD ABDELLAHI, FATMA BEN AMOR, AHMED 

DRISS ET TAHAR JOUINI 

Dgpartement de Chimie, Facultd des Sciences, 1060 Campus 
Universitaire, Tunis, Tunisia. E-mail: taharjouini@fst.rnu.tn 

(Refu le 19 ddcembre 1996, acceptd le 8 septembre 1997) 

A b s t r a c t  

T h e  t i t le c o m p o u n d ,  6 C 7 H  IO'-'ta+-~6'-'l~D c ~ 6 - . 4 H 2 0 ,  c o n t a i n s  

P 6 0 6 8  - a n i o n s  c o n n e c t e d  b y  h y d r o g e n  b o n d s  to  w a t e r  

m o l e c u l e s  and  d i s o r d e r e d  p - a n i s i d i n i u m  ca t i ons ,  f o r m -  

ing a t h r e e - d i m e n s i o n a l  n e t w o r k .  
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