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sont peu inclines par rapport/t PI :  2,1 (DPCA) et 1,7 ° 
(DPCB). On trouve 7 ° d a n s  FPAMCA et 8 ° d a n s  
TRFLOC 10. Ceci entraine des contacts courts 
N(1)--O(1) = 2,659 (3)et N(21)--O(21)= 2,645 (3)/~, 
indiquant une interaction entre ces atomes /l laquelle 
participe rhydrog+ne lib /l N. Les param+tres g6o- 
m&riques en sont les suivants: N(1)--H(14): 1,03 (3), 
N(21)-H(15): 0,94 (3), O(1)--n(14): 1,98 (3), O(21)-  
H(15): 2,00(3)A, N(1)-H(14)-O(1): 121(2) et 
N(21)--H(15)--O(21): 124 °. I1 y a dim+risation dans la 
maille par l'interm~diaire d'une paire de liaisons 
hydrog+ne entre les groupes carboxyliques des 
mol+cules A et B. La distance O(1)-O(22) est +gale/l 
2 ,670(3)A et O(21)-O(2), /~ 2,668(3)A. I1 y a 
disym&rie au niveau des angles C(7)-O(2)-O(21)  
= 110,8 (2)et C(7)-O(1)-O(22)  = 127,9 (2), de m~me 
C(27) -O(22) -O(1 )=  110,7 (2) et C(27) -O(21) -  
0(2) = 127,3 (2) °. Les positions pr~cises des atomes H 
de ces liaisons n'ont pu ~tre d&ermin+es par Fourier- 
difference. 

Les auteurs remercient M. M. Vermeire pour l'&ude 
pr+liminaire et les mesures diffractom&riques. 
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Abstract. CsHlaN2+.C7HEF3N2OTS -, M r = 416"33, 
monoclinic, P2Jc, a =  16.573 (3), b = 8 . 4 1 8 ( 2 ) ,  c 
= 12.942 (3)A, f l=  101.52 (3) ° , U =  1769 (2)/~3, Z 
= 4 ,  D _ = 1 . 5 7 ,  D x = l . 5 6 3 g c m  -a, 2(MoKct)= 
0.71069'~, /t(Mo Ka) = 2.07 cm-1, F(000) = 856, 
room temperature, R =0.041 for 1515 independent 
reflections with I > 3or(/). In the anion the phenyl ring 
shows noticeable angular distortions with S 0.203 (1)/~, 
out of the aromatic plane and the nitro groups tilted by 
64.5 (2) and 61.2 (2) ° respectively with respect to that 
plane. In the cation the methyl groups lie on opposite 

0108-2701/87/050928-03501.50 

sides with respect to the central N(3) -C(8) -N(4)  
plane. 

Introduction. Studies dealing with the synthesis of 
arylsulfonates of N,N,N',N'-tetramethylmethanedi- 
amine are of particular interest because of their possible 
use as tensioactives (Bagley & Poshkus, 1972). This 
class of compounds is generally prepared from the 
appropriate arylsulfoxide. 

We now report details of the preparation and the 
structural analysis of the title compound which has 
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been obtained with good yields by using sodium 
2,6-dinitro-4-trifluoromethylbenzenesulfonate as start- 
ing material. 

Experimental. The sodium salt was prepared by adding 
a solution of NazSO 3 (93 g, 0.74mol) in water 
(800 ml) to a solution of sodium 3,5-dinitro-4-chloro- 
benzotrifluoride (200 g, 0-74 mol) in ethanol. After 4 h 
of stirring the solution was cooled to room temperature, 
the solid was filtered off and washed with ethanol. The 
compound was dried at 333 K with a yield of 93%. 

The title compound was synthesized by adding 
N,N-dimethylformamidethionylchloride (71 g, 0.6 mol) 
drop by drop to a refluxing solution of sodium 
2,6-dinitro-4-trifluoromethylbenzenesulfonate (100 g, 
0.3 mol). The solution was then cooled in a mixture of 
water and ice, allowing the salt to precipitate. The solid 
was filtered off and vacuum dried. Analysis calc. for 
CI2HIsF3N4OvS: C, 34-61; O, 26.92; N, 13.46; F, 
13.7; S, 7.69; H, 3.6%; found: C, 34.8; O, 28.14; N, 
13.38; F, 12.28; S, 7.75; H, 3.65%. 

CF3 /CH3 

÷ ;CH 

,,'/ 
02N NO 2 H3 C ..-..-- N 

S03(-) ~CH 3 

Orange crystals obtained from water; crystal used of 
dimensions 0-12 × 0-24 x 0.30 mm, density measured 
by flotation, PW 1100 diffractometer with mono- 
chromated Mo Ket radiation (2=  0.71069 ]k); 25 
reflections, 8 < 0 < 10.4 °, used for refinement of cell 
dimensions; index ranges measured h - 1 9  to 19, k 0 to 
10, l 0 to 15, two reflections (121 and 502) measured 
after every 180 min of X-ray exposure time. Scan width 
1.20 °, scan speed 0-03 ° s -~, total background measur- 
ing time 20 s; 20 range 5-50 °, total number of reflec- 
tions mcasured 3505, 1515 reflections having I ~ 3a(/) 
used in the analysis, corrections for Lorentz and 
polarization effects. Structure solved by direct methods 
(Hull, Viterbo, Woolfson & Shao-Hui, 1981) and refined 
by full-matrix least-squares procedure, with anisotropic 
thermal parameters for all non-H atoms; ~w(AF) 2 
minimized, R = 0.041, wR = 0.041, w = 
2.21841o2(Fo) + 0.000457(Fo)21 -~, H atoms located by 
difference Fourier maps, refined with isotropic tem- 
perature factors, S = 2-16, ( d / o ' ) m a x  = 0.46 maximum, 
Ap excursions 0.54 and -0 .55  e/~-3. Scattering factors 
from International Tables for X-ray Crystallography 
(1974); no corrections for absorption or secondary 
extinction. All calculations performed on a VAX 
11/750 computer with SHELX76 program package 
(Sheldrick, 1976). All geometrical calculations carried 
out with PARST (Nardelli, 1973). Drawings by 
PLUTO78 (Motherwell & Clegg, 1978). 

Discussion. Atomic coordinates and equivalent iso- 
tropic temperature factors are given in Table 1.* 

Bond lengths and angles are given in Table 2. Fig. 1 
presents a view of the asymmetric unit: the tetramethyl- 
formamidinium cation and the 2,6-dinitro-4-trifluoro- 
methylbenzenesulfonate anion. Cations and anions are 
hydrogen-bonded through H(8) of the formamidinium 
moiety and 0(2 ~) of the sulfonic group of the anion (as 
shown in Fig. 2). IH(8)...O(2 i) (l--x, -½+y, ½-z) 
2.24(4), C(8).. .O(2 ~) 3 .19(1)A and C(8) -  
H(8).. .O(2 ~) 171 (4)°.1 

In addition the centrosymmetrically related anionic 
units are connected through hydrogen bonds involving 
the H(3) of the phenyl group and 0(5 ~) belonging to the 
nitro group in -x ,  -y ,  - z ;  this results in the formation 
of ten-membered rings [C(3)...O(5 ii) 3.40 (1), 
H(3)-..O(5 ~) 2.61 (5) A, C(3)--H(3)...O(5 ~) 
152(4)°]. Other inter- and intramolecular contacts 
present in the structure involving methyl H are not in an 
orientation favourable for being considered as hydrogen 
bonds (a list of such contacts has been deposited). 

In the anion the geometry of the phenyl carbon 
skeleton is very sensitive to the electronic properties of 
the substituents. The two NO 2 groups (electron- 
withdrawing) increase noticeably the internal angles 
[C(1)-C(2)-C(3)  124.1 (4), C(1) -C(6) -C(5)  
124.2 (4) °] while the SO 3 group decreases the endo- 
cyclic angle at C(1) to 113.6 (4)°; the CF 3 group does 
not seem to have any influence, the endocyclic angle at 
C(4) being 119.4(4) ° . The average C - C  bond 
distance in the ring, 1.376 (6)A, is not significantly 
different from the value usually accepted. The C(1)-S 
bond distance, 1.813 (4)/~, corresponds to the com- 
monly accepted value for a C - S  single bond and the S 
atom is displaced from the mean plane of the phenyl 
ring by 0.216 (3)/~. The N - C  bond distances of the 
two nitro groups are comparable [N(2)-C(6) 1.492 (6) 
and N(1)--C(2) 1.488 (6)/~] and slightly longer than 
expected [when compared with analogous bonds in 
2,4,6-trinitro-l,3-benzenediol 2/3-hydrate and 2,4,6- 
trinitro-l,3,5-benzenetriol 2/3-hydrate (Pierce-Butler, 
1982)]. 

In the cation the N(4)-C(8) and N(3)-C(8) bond 
distances, 1.312 (7) and 1.299 (6)]t respectively, are 
comparable, which indicates a mesomeric effect. The 
value [131.3 (5) °] of the N(4)-C(8)--N(3) angle is 
larger than expected, and could be explained by the 
presence of the bulky methyl substituents which are 
twisted with respect to the central N(4), C(8), N(3) 

* Lists of structure factors, anisotropic thermal parameters, bond 
lengths and angles involving hydrogen atoms, and intramolecular 
contacts have been deposited with the British Library Document 
Supply Centre as Supplementary Publication No. SUP 43616 (15 
pp.). Copies may be obtained through The Executive Secretary, 
International Union of Crystallography, 5 Abbey Square, Chester 
CH 1 2HU, England. 
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plane [deviations are: C(9) 0.07 (1), C(10) -0 .15  (1), 
C ( l l) --0.08 (1) and C(12 )0 .20 (1 ) /k ] .  The N - C  
(methyl) distances are as expected. 

Table 1. Atomic coordinates ( x l 0  4) and Ueq 
(A 2 X 10 a) with e.s.d.'s in parentheses 

Ueq - -  ~ ~i ~jUua t aj al.a j. 

x y z Ueq (t~k 2 ) 
S 3051 (1) -1467 (2) 636 (I) 45.1 (4) 
O(1) 3080 (2) -3156 (4) 732 (3) 68 (2) 
O(2) 2696 (2) -666 (5) 1427 (2) 70 (1) 
O(3) 3794 (2) -737 (4) 465 (2) 54 (1) 
C(1) 2315 (3) -1055 (5) -571 (3) 36 (2) 
C(2) 1497 (3) -676 (6) -578 (3) 39 (2) 
N(1) 1150 (3) -830 (8) 392 (4) 66 (2) 
0(4) 1109 (3) --2131 (7) 740 (3) 105 (2) 
0(5) 907 (3) 385 (7) 730 (3) 101 (2) 
C(3) 952 (3) -179 (6) -1448 (4) 46 (2) 
C(4) 1201 (3) -54 (6) -2396 (3) 42 (2) 
C(7) 596 (3) 514 (8) -3340 (4) 64 (2) 
F(1) -16 (2) -516 (5) -3622 (2) 102 (2) 
F(2) 238 (2) 1849 (5) --3141 (3) 120 (2) 
F(3) 921 (2) 738 (5) --4168 (2) 92 (2) 
C(5) 1997 (3) -426 (6) -2448 (3) 41 (2) 
C(6) 2529 (2) -906 (5) -1548 (3) 36 (2) 
N(2) 3386 (2) --1254 (6) -1681 (3) 47 (2) 
0(6) 3637 (2) -2600 (5) -1501 (3) 64 (1) 
0(7) 3755 (2) -159 (5) -1981 (3) 72 (2) 
C(8) 6613 (3) -3813 (6) 1433 (4) 48 (2) 
N(3) 5838 (2) -3434 (5) 1190 (3) 50 (2) 
C(9) 5388 (4) -2871 (10) 176 (5) 75 (3) 
C(10) 5349 (5) -3498 (14) 2025 (6) 81 (3) 
N(4) 7199 (2) -3734 (5) 888 (3) 52 (2) 
C(l l )  7141 (5) -3079 (9) -166 (6) 71 (3) 
C(12) 7993 (4) -4479 (12) 1329 (8) 82 (3) 

Table 2. Bond lengths (A) and angles (o) with e.s.d. 's in 
parentheses 

S-O(I) 1.427 (4) C(7)-F(3) 1.306 (7) 
S-O(2) 1.444 (4) C(4)-C(5) 1.371 (6) 
S-O(3) 1.433 (3) C(5)-C(6) 1.374 (5) 
S-C(1) 1.813 (4) C(6)-N(2) 1.492 (6) 
C(1)-C(2) 1-390 (6) N(2)-O(6) 1.213 (6) 
C(2)--N(1) 1.488 (6) N(2)-O(7) 1.213 (6) 
N(1)--O(4) 1.191 (9) C(6)--C(1) 1.386 (6) 
N(1)--O(5) 1.212 (8) C(8)-N(3) 1.299 (6) 
C(2)-C(3) 1.362 (6) N(3)-C(9) 1.454 (8) 
C(3)-C(4) 1.374 (7) N(3)--C(10) 1.476 (10) 
C(4)-C(7) 1.495 (6) C(8)-N(4) 1.312 (7) 
C(7)-F(I) 1.329 (7) N(4)-C(I 1) 1.457 (9) 
C(7)-F(2) 1.320 (8) N(4)-C(12) 1.466 (8) 

O(1)-S-O(2) 114.5 (2) C(8)-N(3)-C(9) 127.0 (5) 
O(1)-S-O13) 115-2 (2) C(8)-N(3)-C(10) 118.4 (5) 
O(2)-S-O(3) 113.2 (2) C(9)-N(3)-C(10) 114.5 (5) 
C(1)-S-O(1) 105.7 (2) C(8)--N(4)-C(11) 127.3 (5) 
C(I)-S-O(2) 102.8 (2) C(8)-N(4)-C(12) 118.2 (5) 
C(1)-S-O(3) 103.6 (2) C(I I)--N(4)-C(12) 114.4 (5) 
S-C(1)-C(2) 122.4 (3) C(4)-C(7)--F(1) 111.5 (5) 
S-C(1)-C(6) 123.6 (3) C(4)-C(7)--F(2) 111.5 (4) 
C(2)-C(1)-C(6) 113.6 (4) C(4)-C(7)-F(3) 113.5 (4) 
C(I)-C(2)--N(1) 121.1 (4) F(I)-C(7)-F(2) 105-1 (5) 
C(1)-C(2)-C(3) 124.1 (4) F(I)--C(7)-F(3) 106.6 (5) 
C(3)-C(2)-N(1) 114.8 (4) F(2)--C(7)-F(3) 108.2 (5) 
C(2)-N(1)-O(4) 117.4 (5) C(4)-C(5)-C(6) 119.1 (4) 
C(2)-N(I)-O(5) 116.3 (5) C(5)-C(6)-N(2) 115.1 (4) 
O(4)-N(1)-O(5) 126.3 (5) C(5)-C(6)-C(1) 124.2 (4) 
C(2)-C(3)-C(4) 119.6 (5) C(1)-C(6)-N(2) 120.7 (4) 
C(3)-C(4)-C(7) 118.8 (4) C(6)-N(2)-O(6) 117.4 (4) 
C(3)-C(4)-C(5) 119.4 (4) O16)-N(2)-O(7) 126.5 (4) 
C(5)-C(4)-C(7) 121.8 (4) C(6)-N(2)-O(7) 116.1 (4) 
N(3)--C(8)-N(4) 131.3 (5) 

M(12o) 

C(11J~ f ~'c'H1122) 
"(I'O)~HO,~}~i3xN(4) 

~ H(8) 
H ( 9 ~ O 0 )  

O~ H(~30) E( IO~H(101) 
.121~o161 o(31~L .(,o~I 

"~.c(n ~ ,  1 

d " "  ~ " " I ~  °(sl 

F(I¿ H(3) 014 ) 

Fig. 1. Perspective view of the asymmetric units. 

a 

0(2) 

'1131 c "' 

Fig. 2. Cell content viewed down b. 

We thank Mrs M. Magnabosco for technical 
assistance. 
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