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Lists of structure factors, anisotropic displacement parameters, H-atom 
coordinates and least-squares-planes data have been deposited with 
the IUCr (Reference: ABI139). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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Peeters & De Ranter, 1985, 1995, and references cited 
therein). The crystal determination showed rotational 
disorder of the m-tolyl moiety. The partial occupancies 
refined to 0.538 (7) for atoms C17-C23 and to 0.462 (7) 
for C 117-C 123, hereafter called conformations A and 
B, respectively. Fig. 1 shows the xylamidinium cation in 
the A conformation together with the water molecule and 
the p-toluenesulfonate anion. Neither the cation nor the 
anion exhibit  any unusual bond lengths or angles. The 
xylamidinium cation is folded with an almost parallel 
arrangement of  the aromatic rings [dihedral angles 
between the least-squares planes 4.0 (4) and 7.5 (4) ° for 
conformations A and B, respectively]. The molecules 
are involved in a network of  hydrogen bonds (Table 
3) resulting in a double interconnected infinite chain 
of xylamidinium, H20  and p-toluenesulfonate in the a 
direction. 
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Abstract 
The crystal structure of  xylamidine,  C19H25N20~.- 
C7HTO3S-.H20,  a peripheral 5-HT2 receptor antago- 
nist, is reported. The xylamidinium cation is folded with 
an almost parallel arrangement of  the aromatic rings. 

Comment 
The crystal structure determination of  xylamidine,  (I), 
a peripheral 5-HT2 receptor antagonist, forms part of  
our continuing work on serotonin antagonists (Blaton, 

t Internal code of the Janssen Research Foundation: R13489. 
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Fig. 1. Perspective view of the title compound in the A conformation 
with atomic numbering scheme. Displacement ellipsoids are drawn 
at the 40% probability level. 

Experimental 
Crystal data 

Cm9H25N20~.CTHTO3S-.H20 Cu Ko~ radiation 
Mr = 502.61 A = 1.54184/~ 
Monoclinic Cell parameters from 25 
P21/n reflections 
a = 8.217 (7) A, 0 = 14-28 ° 
b = 31.54 (1) ,~, /1 = 1.430 mm- 
c = 10.384 (4) ,~, T = 293 K 
/3 = 98.09 (4) ° Prism 
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9 9 2  C I 9 H 2 5 N 2 0 ~ . C 7 H v O 3 S - . H 2 0  

V = 2664. (3) A, 3 
Z = 4  
Dx = 1.253 Mg m -3 
Dm = 1 .24  Mg m - 3  

Dm measured by flotation in 
n-heptane/CC14 

Data collection 
Hilger & Watts four-circle 

diffractometer 
w/20 scans 
Absorption correction: 

empirical (North, Phillips 
& Mathews, 1968) 
Tmin = 0.870, Tmax = 
0.995 

8051 measured reflections 
4789 independent reflections 

Refinement 
Refinement on F 2 
R[F 2 > 3or(F2)] = 0.0511 
wR(F 2) = 0.1389 
S = 1.078 
4789 reflections 
386 parameters 
H-atom parameters not 

refined 
w = 1/[o'2(F 2) + (0.065P) 2 

+0.9039P] 
where P=(F~ + 2F2)/3 

0.40 x 0.40 x 0.30 mm 
Colourless 
Crystal source: Janssen 

Research Foundation, 
Belgium 

3028 observed reflections 
[ F  2 > 3o ' (F2) ]  

Riat = 0 . 0 2 3 4  

0max = 7 0  ° 
h = - 9  ---~ 6 
k = 0 ---} 38 
l = - 1 2  ---* 12 
3 standard reflections 

monitored every 50 
reflections 

intensity decay: <2.0% 

(A/~r )max  = 0.041 
Apmax = 0 . 4 0  e A, - 3  

mpmin "- - 0 . 2 7  e / ~ - 3  

Extinction correction: none 
Atomic scattering factors 

f r o m  International Tables 
for X-ray Crystallography 
( 1 9 7 4 ,  Vol .  IV, Tables 
2.2B, 2.3.1) 

Table  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (/~2) 

1 • " " * * • Ueq = ( /3)E,EiUija i aj a/.aj. 

x y 
C1 0.3115 (4) 0.30818 (9) 
C2 0.2367 (5) 0.2786 (1) 
C3 0.1287 (6) 0.2924 (1) 
C4 0.0950 (5) 0.3351 (1) 
C5 0.1709 (4) 0.36376 (8) 
C6 0.2789 (4) 0.35064 (8) 
07 0.4176 (3) 0.29269 (7) 
C8 0.4929 (5) 0.3222 (1) 
09  0.1516 (2) 0.40721 (5) 
C10 0.0060 (4) 0.42435 (9) 
C l l  0.0358 (5) 0.4371 (1) 
C12 -0.0379 (3) 0.46199 (8) 
NI3 --0.0656 (3) 0.45076 (7) 
C14 0.0454 (3) 0.45007 (7) 
NI5 0.1979 (3) 0.46199 (7) 
C16 -0.0046 (4) 0.43551 (8) 
C17 0.044 (2) 0.3894 (3) 
C18 0.136 (3) 0.3781 (5) 
C19 0.161 (2) 0.3352 (5) 
C20 0.082 (2) 0.3049 (4) 
C21 -0 .017 (2) 0.3147 (4) 
C22 -0 .043 (2) 0.3578 (4) 
C23 -0.0959 (9) 0.2818 (2) 
C117 -0 .006  (2) 0.3876 (4) 
C118 0.114 (3) 0.3703 (5) 
Cl19 0.126 (3) 0.3261 (5) 
C120 0.033 (2) 0.3012 (4) 
C121 -0 .072  (2) 0.3174 (4) 

z Ueq 
0.3462 (3) 0.078 (1) 
0.2593 (4) 0.106 (2) 
0.1548 (5) 0.112 (2) 
0.1341 (4) 0.093 (1) 
0.2209 (3) 0.068 (1) 
0.3267 (3) 0.068 (1) 
0.4486 (3) 0.104 (1) 
0.5391 (4) 0.110 (2) 
0.2101 (2) 0.0712 (8) 
0.1389 (3) 0.067 (1) 
0.0048 (3) 0.093 ( 1 ) 
0.2160 (3) 0.062 (1) 
0.3461 (2) 0.0607 (8) 
0.4496 (3) 0.0572 (9) 
0.4492 (2) 0.0653 (8) 
0.5753 (3) 0.066 (I) 
0.602 (2) 0.053 (3) 
0.721 (1) 0.072 (3) 
0.752 (1) 0.090 (4) 
0.672 (1) 0.087 (5) 
0.560 (1) 0.072 (4) 
0.532 (1) 0.067 (4) 
0.4670 (7) 0.101 (3) 
0.593 (2) 0.052 (4) 
0.683 (2) 0.075 (4) 
0.703 (2) 0.092 (6) 
0.617 (2) 0.091 (6) 
0.514 (1) 0.083 (5) 

C122 -0 .086  (3) 0.3609 (5) 0.497 (2) 0.071 (5) 
C123 0.245 (1) 0.3073 (4) 0.814 (1) 0.153 (6) 
C24 -0.4296 (3) 0.42390 (9) 0.8450 (2) 0.0604 (9) 
C25 -0.4883 (4) 0.4270 (!) 0.9618 (3) 0.074 (1) 
C26 -0.4664 (4) 0.3943 (I) 1.0492 (3) 0.086 (1) 
C27 -0.3837 (5) 0.3582 (1) 1.0259 (4) 0.088 (1) 
C28 -0.3224 (4) 0.3554 (I) 0.9090 (4) 0.089 (1) 
C29 -0.3448 (4) 0.3877 (1) 0.8187 (3) 0.076 (1) 
C30 -0.3598 (6) 0.3227 (1) 1.1238 (5) 0.137 (2) 
$31 -0.46476 (9) 0.46493 (2) 0.73030 (7) 0.0721 (3) 
032  -0.6324 (3) 0.47677 (9) 0.7245 (3) 0.119 (1) 
033 -0.3524 (4) 0.4981 (1) 0.7690 (3) 0.142 (2) 
034  -0.4397 (4) 0.4469 (1) 0.6087 (2) 0.138 (1) 
035 -0.3977 (2) 0.42985 (6) 0.3620 (2) 0.0813 (8) 

Table  2. Selected geometric parameters (/~, o) 

CI----C2 1.380 (5) C20---C21 1.36 (2) 
C1--C6 1.375 (4) C21---C22 1.40 (2) 
C1---O7 1.367 (4) C21----C23 1.50 (1) 
C2---C3 1.372 (6) C117---C118 1.37 (3) 
C3----C4 1.387 (5) C117---C122 1.40 (2) 
C4---C5 1.363 (4) C118---Cl19 1.41 (2) 
C5---C6 1.375 (4) C119---C120 1.34 (2) 
C5---O9 1.382 (3) C119---C123 1.52 (2) 
O7---C8 1.403 (5) C120---C121 1.37 (2) 
O9--C10 1.422 (3) C121---C122 1.39 (2) 
C I 0 - - C l l  1.502 (5) C24---C25 1.371 (4) 
C10--C12 1.504 (4) C24---C29 1.384 (4) 
C12--N13 1.446 (4) C24---$31 1.755 (3) 
N13---C14 1.308 (3) C25---C26 1.366 (5) 
C14---N15 1.309 (4) C26--C27 1.366 (5) 
C14--C16 1.494 (4) C27---C28 1.381 (6) 
C16---C17 1.52 (1) C27---C30 1.507 (6) 
C16----Cl17 1.52 (1) C28----C29 1.380 (5) 
C17----C18 1.40 (2) $31---O32 1.420 (3) 
C17---C22 1.37 (2) $31---O33 1.416 (3) 
C18----C19 1.40 (2) $31--O34 1.425 (3) 
CI 9--C20 1.36 (2) 

C6---C1------O7 123.5 (3) C20--C21---C22 117 (1) 
C2---C1--O7 116.3 (3) C22--C21--C23 120 (1) 
C2---C1---C6 120.1 (3) C17----C22---C21 123 (1) 
C1---C2---C3 118.8 (3) C16--CI17---C122 121 (I) 
C2--C3----C4 121.5 (4) C16---C117---C118 118 (1) 
C3--C4---C5 118.6 (3) CII8---Cl17--C122 118 (1) 
C 4 - - C 5 - - 0 9  124.5 (3) C117---CI18--Cl19 122 (2) 
C4- -C5- -C6  120.8 (3) Cl18--Cl19--C123 121 (1) 
C 6 - - C 5 - - 0 9  114.6 (3) C I I8 - -C l19 - -C120  117 (2) 
C1---C6--C5 120.1 (3) C120--Cl19---C123 121 (1) 
C 1 - - 0 7 - - C 8  117.2 (3) Cl19---C120--C121 122 (1) 
C 5 - - 0 9 - - C 1 0  119.8 (2) C120--C121--C122 120 (1) 
O9----C10---C12 105.7 (3) CI17---C122----C121 1t9 (2) 
O9----C10---Cli 110.4 (3) C29----C24---$31 120.9 (2) 
C l l - - C 1 0 - - C 1 2  111.4 (3) C25--C24--$31 120.3 (2) 
C10---C12--N13 112.7 (2) C25---C24---C29 118.8 (3) 
C12--N13--C14 126.1 (3) C24---C25---C26 120.3 (3) 
N13---C14--C16 118.5 (3) C25--C26--C27 122.2 (3) 
NI3--CI4---N15 123.3 (3) C26---C27---C30 121.5 (4) 
N15---C14---C16 118.2 (3) C26---C27---C28 117.5 (3) 
C 1 ~ 1 6 ~ C I 7  110.8 (5) C 2 8 ~ 2 7 - - - C 3 0  121.0 (4) 
C14--C16--Cl17 114.8 (6) C27----C28----C29 121.3 (3) 
C16---C17---C22 119 (1) C24--C29---C28 119.9 (3) 
C16---C17---C18 119.9 (9) C24---$31---O34 106.1 (2) 
C 18----C 17----C22 117 ( 1 ) C24---$31---O33 108.3 (2) 
C17---C18--C19 119 (1) C24---$31--O32 106.8 (2) 
C18--C19---C20 120 (1) O33----$31---<)34 112.1 (2) 
CI9--C20--C21 122 (1) O32---$31---O34 109.1 (2) 
C20--C21---C23 123 (1) O32--$31--<)33 114.1 (2) 

C6--C1---O7---C8 1.5 (5) CI2- -N13- -CI4- - -NI5  3.9 (5) 
C4---C5--O9--C10 25.1 (5) C12--N13---C14---C16 -177 .0  (3) 
C6---C5--<)9---C10 -156.6  (3) N13---C14---C16--C17 99.2 (7) 
C5--<)9----CI0----Cll -99 .6  (3) C14--C16---C17---C!8 127 (1) 
C5-----<)9------C10------C12 139.8 (3) C14---C16----C117---C118 109 (1) 
O9---CI0--C12--N13 -59.5  (3) C29---C24---$31-----<)32 134.1 (3) 
C I I - - C I 0 - - C I 2 - - N I 3  -179.4  (3) C29---C24--$31--<)33 -102 .6  (3) 
C10---C12--N13---C14 90.4 (4) C29---C24---$31--<)34 17.9 (3) 
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Table 3. Hydrogen-bonding geometry (A, o) 

D - - H .  • .A D - - H  H. • -A D.  • .A D I H .  • .A 
N I 3 - - H I 3 . . . 0 3 5  0.860 1.977 2.834 (4) 174.3 
O 3 5 - - H I W . . - 0 3 4  0.948 1.743 2.688 (3) 174.3 
N15- -HI5A. -  .033 i 0.860 2.181 3.023 (4) 166.2 
O 3 5 ~ H 2 W . . - O 3 2  ii 0.833 2.352 3.099 (4) 149.4 
O35- -H2W.-  .033 ~ 0.833 2.525 3.232 (4) 143.3 
N15---H15B..-O32 i'i 0.860 2.227 3.035 (4) 156.4 
N I 5 - - H I 5 B . - - O 3 4  iii 0.860 2.499 3.232 (5) 143.6 

Symmetry codes: (i) -x, 1 - y, 1 - z; (ii) -1 - x, 1 - y, 1 - z; 
(iii) 1 + x, y, z. 

The data were collected using a fixed scan speed of 1.2 ° 
min-1 and a scan width of 1.2 °. The structure was solved by a 
combination of Patterson and direct methods on the difference 
structure. Refinement was performed with full-matrix least- 
squares on F 2 for all reflections. The sum of the occupation 
factors of the disordered m-tolyl moiety was constrained to 
1.0. The ring distances of these moieties were tied to a free 
variable and restrained to vary within 0.03 A,. Adjacent non-H 
atoms were restrained to have the same Uij components within 
0.01 A 2. H atoms were calculated at geometrical positions and 
allowed to ride on their parent atoms. 

Data collection: Hilger & Watts Y290 software. Cell re- 
finement: XRAY76 PARAM (Stewart et al., 1976). Data reduc- 
tion: REDU4 (Stoe & Cie, 1992). Program(s) used to solve 
structure: DIRDIF (Beurskens et al., 1981). Program(s) used 
to refine structure: SHELXL93 (Sheldrick, 1993). Molecular 
graphics: ORTEX2.1b (McArdle, 1994). Software used to pre- 
pare material for publication: PARST (Nardelli, 1983). 

The authors thank Dr Jan Tollenaere of  Janssen 
Research Foundation,  Beerse, Belgium, for the provision 
of a sample of the title compound. 
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Abstract 

The title compound,  CI7H23NO6, was prepared from 
a phenoxymagnes ium bromide derivative and N-tert- 
butoxycarbonyl-L-prolinal  in a chemical  reaction which 
is an example of controlled a-chelat ion.  The structure 
of the compound elucidates the chemical  pathway of the 
synthesis  process. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: NAIl40). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 
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Comment 
Ephedrine-l ike compounds have been obtained with 
good to excellent  diastereoselection (Bigi, Casnati,  Sar- 
tori, Araldi & Bocelli ,  1989; Bigi, Casnati ,  Sartori 
& Araldi, 1990) via coordinated Fr iedel-Craf ts  alky- 
lation of phenols. In particular, the reaction at room 
temperature of  phenoxymagnes ium bromide derivatives 
(1) with N-tert-butoxycarbonyl-L-prolinal, (2) (Boc = 
tert-butoxycarbonyl), gives the 2-hydroxy-a-[1-(tert- 
butoxycarbonylamino)  - 2 - pyrrolidinyl  ] benzenemethanol  
derivatives (3) and (4) in good yields and with excellent 
diastereoselectivity (d.e. > 94%). 

OMgBr 

x 

(1) 

OH OH OH OH 

X X Boc Boc Bo¢ 

(2) (3) (4) 

This general approach to the synthesis  of  chiral /3- 
amino-ortho-hydroxybenzyl alcohols via direct ortho- 
hydroxyalkyla t ion  of phenol rings at room temper- 
ature with good yields and good diastereoselectiv- 
ity has already been used with different N-(Boc)-a-  
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