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1. View of the title compound with the atom-numbering 
scheme. 
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Abstract 
The title molecule ,  C13H2oNO~-.0.5SO2-.2H2 O, con-  
sists o f  two s ix-membered  condensed  rings with the 
tert-butyl group  in pos i t ion  2. The  a l iphat ic  r ing is in 
an  enve lope  c o n f o r m a t i o n .  The  f ive-a tom p lana r  par t  
o f  the ring and  the p lane  o f  the a roma t i c  r ing m a k e  
an angle  o f  171.5 ( l )  ° with respect to each other .  The  
tert-butyl group  is equa to r i a l  in re la t ion  to the ring. 
The  sulfate ion lies on  the twofo ld  axis. The  s t ructure  
con ta ins  a three d imens iona l  net  o f  hyd rogen  bonds .  

Comment 
This  paper  commences  repor ts  on  the s t ructures  o f  
new der ivat ives  o f  1 ,2 ,3 ,4- te t rahydroisoquinol ine-  
4,6,8-triol  as po ten t ia l  /3-blockers.  The  title com-  
p o u n d  (I) was synthesized in the Ins t i tu te  o f  Chemis-  

OH 

HO O K ~ ~ Z ~  / C~ /CH~ 0.5SO4.2H~O 

CH~ 

(I) 

try and  T e c h n o l o g y  o f  Drugs,  Univers i ty  o f  
Medic ine  at  L6d~ by the simple P ic te t -Spengle r  reac- 
t ion o f  terbuta l ine ,  a well k n o w n  f l -adrenerg ic  
agonis t ,  with f o rma ldehyde  (Brzezifiska, 1994). 
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Experimental 
Crystal data 

C 13 H20NOJ .0.5 SO 2-. 2H20 
Mr = 322.36 
Orthorhombic 
Pnca 
a = 15.570 (3) ,A, 
b = 16.579 (1) A, 
c = 11.897 (1) A 
V = 3071.0 (7) A 3 
Z = 8  
Dx --- 1.3901 (3) Mg m -3 
Dm -- 1.428 Mg m -3 
Dm measured by flotation 

Cu Ka radiation 
A = 1.5418 ,~, 
Cell parameters from 25 

reflections 
0 = 15- 35 ° 
# = 1.508 mm -1 
Room temperature 
Thick tabular 
0.3 x 0.2 x 0.1 mm 
Colourless 
Crystal source: slow evap- 

oration of water at room 
temperature 

Data collection 
Kuma K4 diffractometer 
wl20 scans 
Absorption correction: 

none 
5706 measured reflections 
2810 independent reflections 
1871 observed reflections 

[t > 3(r(hl 

Refinement 

Refinement on F 
R -- 0.0434 
wR -- 0.042 
S = 1.08 
1871 reflections 
281 parameters 
Unit weights applied 
(A/Or)max = 0.079 

Rim = 0.028 
0max = 80 ° 
h = 0 ~  19 
k -- - 2 0  ~ 0 
l = - 1 5 - - *  13 
2 standard reflections 

frequency: 100 min 
intensity variation: none 

Apmax = 0.26 e ,~-3 
m/gmin = -0 .40  e A -3 
Atomic scattering factors 

from CRULER (Rizzoli, 
Sangermano, Calestani & 
Andreetti, 1986) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A,2) 

1F,i~jUija~ ay ai.aj. U~q = ~ 
x y z Ueq 

SI00 3/4 1/2 0.0701 (1) 0.0459 (3) 
O101 0.6917 (1) 0.5463 (1) -0.0014 (2) 0.0669 (8) 
O102 0.7000 (2) 0.4453 (1) 0.1406 (2) 0.0744 (8) 
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2 8 4  C 1 3 H 2 0 N O ~ ' . 0 . 5 S O  2 - . 2 H 2 0  

NI 0.6543 (2) 0.3874 (2) -0.2993 (2) 
Cl00 0.6588 (2) 0.3000 (2) -0.2530 (2) 
CII0 0.5755 (3) 0.2562 (3) -0.2744 (5) 
C120 0.7339 (3) 0.2580 (3) --0.3105 (3) 
C130 0.6777 (3) 0.3049 (3) -0.1273 (3) 
C1 0.6460 (3) 0.3912 (2) -0.4253 (2) 
C8 0.6311 (2) 0.4749 (2) -0.4681 (2) 
C9 0.6090 (2) 0.5393 (2) -0.4007 (2) 
C6 0.5996 (2) 0.5263 (2) -0.2757 (2) 
06 0.6763 (2) 0.5575 (2) -0.2251 (2) 
C7 0.5858 (2) 0.4392 (2) -0.2473 (3) 
C2 0.6406 (2) 0.4879 (2) -0.5834 (2) 
02 0.6582 (2) 0.4215 (2) -0.6469 (2) 
C3 0.6320 (2) 0.5635 (3) -0.6280 (3) 
C4 0.6130 (2) 0.6278 (2) -0.5596 (3) 
04 0.6082 (2) 0.7020 (2) -0.6080 (3) 
C5 0.5988 (2) 0.6158 (2) --0.4454 (3) 
0500 0.5301 (2) 0.4330 (2) 0.0586 (2) 
0600 0.4121 (2) 0.1760 (2) 0.4543 (4) 

0.0444 (8) 
0.0516 (11) 
0.084 (2) 
0.0694 (15) 
0.0695 (16) 
0.0523 (11) 
0.0446 (10) 
0.0467 (19) 
0.0519 (11) 
0.0645 (19) 
0.0532 (12) 
0.0492 (10) 

(Sheldrick, 1976) of the CRULER package (Rizzoli, Sanger- 
mano, Calestani & Andreetti, 1986) with isotropic and then 
anisotropic temperature factors. H atoms were located on a dif- 
ference Fourier map. The H atoms of the water molecules (H501, 
H502, H601, H602) were refined as components of a rigid body. 

This work was supported by project R. P. II. 10 from the 
Polish Ministry of National Education. 

0.0622 
0.0594 
0.0609 
0.0929 
0.0571 
0.0822 
0.1315 

(19) Lists of structure factors, anisotropic displacement parameters, H-atom 
(13) coordinates and bond distances and least-squares-planes data have been 
(12) deposited with the British Library Document Supply Centre as Supple- 
(13) 
(12) mentary Publication No. SUP 71437 (18 pp.). Copies may be obtained 
(10) through The Technical Editor, International Union of Crystallography, 5 
(17) ' Abbey Square, Chester CH1 2HU, England. [CIF reference: HU1042] 

Table 2. Selected geometric parameters (A,, o) 
SlOO--OlOl 1.462 (2) c100--c130 
SlOO--O102 1.460 (3) O500--H501 
N1--C1 1.506 (3) O6--O101 
NI--C7 1.503 (5) H600--O101 
N1--C100 1.552 (5) O500--H501 
C1--C8 1.496 (5) O500--O102 
C2--C3 1.368 (6) H501--O102 
C2--C8 1.396 (3) N1--HIO0 
C2--O2 1.363 (4) N 1--O6 t 
C3--C4 1.373 (6) H100--O6 i 
C4--C5 1.391 (5) O4--H400 
C4--O4 1.360 (5) 04--0600 ii 
C5--C9 1.384 (5) H400--O600 ii 
C6--C7 1.499 (5) O2--H200 
C6--C9 1.510 (3) O2--O102 iii 
C6--O6 1.434 (4) H200--O102 iii 
C8--C9 1.379 (4) O600--H602 
C100--C110 1.508 (6) O600--O101 iv 
C100--C120 1.523 (6) H200--O102 v 

O101--S100--O102 109.2 (1) C6--C7--N1 
O101--Sl00--O101 i 108.8 (1) C1--C8--C2 
O102--S100--O102 i 109.9 (1) CI--C8--C9 
O101--S100--O102 i 109.8 (1) C2--C8--C9 
O102--S100--O101 i 109.9 (1) C5--C9--C6 
C1--NI--C7 109.0 (3) C5--C9--C8 
C1--N1--CI00 113.4 (3) C6--C9--C8 
C7--N1--CI00 114.8 (3) NI--C100--C110 
N1--CI--C8 113.0 (2) NI--C100--C120 
C3--C2--C8 120.8 (3) N1--C100--C130 
C3--C2--O2 123.0 (3) C1 I0--C100--C120 
C8--C2--O2 116.2 (3) C110--C100--C130 
C2--C3--C4 120.2 (3) C120--C100--C130 
C3--C4--C5 120.1 (3) O6--H600--O101 
C3--C4--O4 117.6 (3) O500--H501--O102 
C5--C4--O4 122.3 (3) NI--H100--O6 i 
C4--C5--C9 119.2 (3) O4--H400--O600 ii 
C7--C6--C9 111.9 (2) O2--H200--O 102 iii 
C7--C6--O6 111.9 (2) O600--H602--O 101 iv 
C9--C6--O6 106.3 (3) 

CI--C8--C2--02 3.4 (4) C100--N1--C7--C6 166.3 (3) 
C1--C8--C2--C3 - 176.9 (3) O6--C6--C7--N1 -66.6 (3) 
CI--C8--C0--C6 0.5 (5) C7--N1--CI--C8 43.9 (4) 
C1--C8--C9--C5 177.9 (3) C7--N1--C100--CI10 60.9 (4) 
C8--C9--C6--C7 -20.1 (4) C7--N1--C100--C120 - 177.3 (3) 
C8--C9--C6--O6 102.3 (3) C7--NI--C100--CI30 -60.5 (4) 
C9--C6--C7--N1 52.7 (3) NI--CI--C8--C9 -13.1 (5) 
C1--NI--C7--C6 -65.4 (3) N1--C1--CS--C2 166.7 (3) 

1.526 (4) 
1.081 (4) 
2.679 (3) 
1.86 (4) 
1.081 (4) 
2.827 (4) 
1.755 (4) 
0.86 (3) 
2.928 (4) 
2.08 (3) 
0.78 (4) 
2.745 (5) 
2.00 (4) 
0.84 (5) 
2.640 (3) 
1.83 (5) 
1.081 (5) 
2.748 (4) 
3.32 (5) 

110.9 (3) 
117.5 (3) 
124.0 (2) 
118.6 (3) 
119.9 (3) 
121.0 (3) 
119.1 (3) 
110.6 (3) 
107.6 (3) 
107.9 (3) 
111.4 (3) 
110.9 (3) 
108.4 (3) 
165 (4) 
170.8 (3) 
168 (3) 
161 (4) 
163 (5) 
152.9 (4) 

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

The  s t ructure  was  so lved  by  direct  m e t h o d s  us ing  SHELXS86 
(Sheldr ick ,  1985). The  E m a p  revea led  the pos i t ions  o f  all the 
n o n - H  atoms.  R e f i n e m e n t  was  by  least  squares  us ing  SHELX76 
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Abstract  

The title molecule, C 1 4 H 1 7 C I O s P 2 ,  consists of two 
six-membered condensed rings, with a C1 atom at 
position 4 and a dimethoxyphosphoryl(dimethoxy- 
phosphoryloxy)methylene group at position 2. Both 
rings are aromatic. The best planes of the two rings 
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