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variables. R = 0 . 0 5 0 ,  wR =0 .052 ,  S = 4 . 2 0 ,  where 
w -1 = a2(F). Final (A/tr)max = 0"23, Apmax = 0-3 and 
APmin = - 0 . 3  e A -3 in final difference Fourier map. 
Atomic scattering factors taken from S H E L X T L  
program (Sheldrick, 1985). Table 1 gives the atom 
parameters and Table 2 selected bond distances and 
angles. Fig. 1 shows the molecule with the atom 
labelling.* 
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SiMe 3 
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* Lists of all bond lengths and angles, atomic coordinates of H 
atoms, anisotropic thermal parameters, as well as those of structure 
factors have been deposited with the British Library Document 
Supply Centre as Supplementary Publication No. SUP 51770 (30 
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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Fig. 1. A view of the molecule with the numbering scheme 

corresponding to Tables 1 and 2. White, black, lined, and crossed 
circles represent C, N, O, and Si atoms, respectively. 

Related literature. (1) was synthesized by reaction of 
(Z)-2-methyl-l,4-bis(trimethylsilyl)-2-butene with 4- 
phenyl-lH- 1,2,4-triazole-3,5(2H,4H)-dione (Adam & 
Schwarm, 1988). Mechanistical studies of related 
reactions have also been reported by Dubac & 
Laporterie (1987). 
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Abstract. Ethyl dimethylamino(phenylthiocarbonyl- 
imino)acetate, C1aH16N202 S, Mr = 264-4, ortho- 
rhombic, P2~212~, a = 7 . 9 2 0 ( 4 ) ,  b =  10.813(3), c 
- 1 6 . 0 0 7  (4) A, U = 1 3 7 0 . 7 ( 9 ) A  3, Z = 4 ,  Dx= 
1.28 g cm -3, ~,(Mo Ka) = 0.71069 A, ~ = 2.2 cm -~, 
F(000) = 560, T =  296 K, final R = 0-050 for 758 

0108-2701/89/081253-03503.00 

observations. The X-ray structure allows the reactivity 
of this compound to be explained. 

Partie exp~rimentale. L'int6r& pr6sent6 par les r~ac- 
tions de cycloadditions 4 + 2 effectu6es fi partir du 
d6riv~ thia-1 aza-3 butadi6ne (I) (Tea, Prad~re, Quiniou 
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& Toupet, 1985) a &6 particuli6rement mis en 
6vidence ces demi6res ann6es (Prad6re, Roz6, Quiniou, 
Danion-Bougot, Danion & Toupet, 1986; Boger & 
Weinreb, 1987). Afin d'&udier la r6activit6 de 
l'h&6rodi~ne (I), il &ait n6eessaire de d6terniiner la 
position relative des groupements dim&hylamino et 
carboxylate par rapport au groupement thiocarbonyle. 

A CH 3 

N I ~C/" ~c/N~ 
II I , C""3 
s c02c2n5 

(I) 

Le cristal (plaquette orange 0,05 x 0,15 x 0,15 mm) 
a 6t6 &udi6 sur un diffractom&re CAD-4 Enraf- 
Nonius (radiation Mo Ko, monoehromateur au 
graphite). Les param&res de maiUe sont obtenus par 
affinement h partir de 25 r6flexions. La collection des 
donn6es (20max = 50 °, ba layage  o9/20 = 1, tmax = 60 s, 
h 0,9, k 0,12, l 0,19, contr61es d'intensit6 sans var ia t ion 
significative) donne  1423 r6flexions ind6pendantes dont  
758 observ~es avec I > tr(/). La  structure a 6t6 r6solue ~t 
l 'aide des m&hodes  directes. Apr6s affinements des 
atomes avec un coeflieient d 'agi ta t ion thermique iso- 
trope (R = 0 , 0 7 3 )  puis anisotrope (R -- 0,067), les 
atomes d 'hydrog6ne sont localis6s ~t l 'aide d 'une 
diff6rence de Fourier  (entre 0,29 et 0,16 e/~-3). Le 
meilleur affmement par  matr ice compl&e (x, y, z, flij 
pour  les atomes non-hydrog6ne,  a tomes d 'hydrog~ne 
fix6s) donne R = 0,051, wR = 0,050, S = 1,12, (Ap)max 
= 0,12 e A -3. Les pararn&res atomiques sont rassem- 
bl6s dans le Tableau 1, les distances et angles des 
liaisons dans le Tableau 2.* La  Fig. 1 mont re  une vue 
en perspective de la mol6cule: le mot i f  thia-aza- 
butadi6ne (enchainement  S = C 4 - - N 2 - - C 3 - N  1) est pro- 
che de la plan6it6 [angles de torsion S - C 4 - N 2 - - C 3 :  
160,4 (6), C 4 - - N 2 - - C 3 - N I :  --20,4 (6) °] et conjugu6 
[ C 4 - - N 2 : 1 , 3 3 5  (6), N 2 - - C 3 : 1 , 3 0 0  (6), C 3 - - N I :  
1,328 (7)A] .  La  particularit6 de cette structure est la 
posit ion anti du groupement  d im&hylamino  par  rappor t  
au groupement  th iocarbonyle .  Cette configurat ion 
externe permet de montrer  que les r6actions d 'h&6ro- 
cyclisation intramol6culaires observ6es pour  les amino- 
4 thia-1 butadi6nes substitu6s (Verboom, Hamzink ,  
Reinhoudt  & Visser, 1984; Tea, Prad6re & Quiniou,  
1986) sont d6favoris6es dans le cas de l 'h&6rodi6ne (I). 

* Les listes des facteurs de structure, des facteurs d'agitation 
thermique anisotrope et des param&res des atomes d'hydrog6ne ont 
6t6 d6pos6es au d6p& d'archives de la British Library Document 
Supply Centre (Supplementary Publication No. SUP 51734:7 pp.). 
On peut en obtenir des copies en s'adressant h: The Executive 
Secretary, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, Angleterre. 

Tableau 1. Coordonndes atomiques et dcarts-type 

B~Q= (4/3)[a2B(1,1) + b2B(2,2) + c2B(3,3) + ab(cosy)B(1,2) + 
ac(cosfl)B(1,3) + bc(cosa)B(2,3)]. 

X y z B~(A z) 
S 0,7506 (3) --0,0038 (2) 0,4496 (1) 4,71 (3) 
O1 0,5733 (7) 0,0653 (4) 0,6451 (3) 5,9 (1) 
02 0,3820 (5) -0,0010 (4) 0,5517 (3) 5,0 (1) 
N1 0,5857 (7) -0,2064 (5) 0,6676 (3) 4,4 (1) 
N2 0,6153 (7) ---0,1986 (4) 0,5262 (3) 3,6 (1) 
C1 0,535 (1) --0,1582 (6) 0,7473 (4) 5,8 (2) 
C2 0,658 (1) -0,3324 (6) 0,6673 (4) 5,3 (2) 
C3 0,5763 (8) -0,1445 (5) 0,5961 (4) 3,6 (1) 
C4 0,6562 (8) -0,1414 (5) 0,4551 (4) 3,5 (1) 
C5 0,6169 (8) -0,2151 (6) 0,3785 (4) 3,6 (1) 
C6 0,5358 (9) -0,3281 (5) 0,3866 (4) 4,0 (2) 
C7 0,490 (1) --0,3952 (6) 0,3165 (4) 5,4 (2) 
C8 0,527 (1) -0,3512 (6) 0,2381 (4) 5,1 (2) 
C9 0,609 (1) -0,2390 (6) 0,2302 (4) 5,2 (2) 
C10 0,6508 (9) -0,1711 (6) 0,2995 (4) 4,1 (2) 
Cli 0,5154 (8) -0,0116 (6) 0,6004 (4) 4,4 (1) 
C12 0,309 (1) 0,1212 (7) 0,5485 (6) 8,3 (2) 
C13 0,199 (1) 0,1335 (8) 0,4817 (7) 10,2 (3) 

Tableau 2. Principales distances interatomiques (A) et 
angles valenciels (o) avec dcarts-type 

S C4 1,667 (5) C3 Cll 1,517 (8) 
O1 Cli 1,189 (7) C4 C5 1,496 (7) 
O2 Cll 1,318(6) C5 C6 1,386(7) 
02 C12 1,442 (8) C5 C10 1,377 (7) 
NI C1 1,435 (7) C6 C7 1,384 (8) 
N1 C2 1,477 (7) C7 C8 1,374 (8) 
NI ca 1,328 (7) C8 C9 1,382 (8) 
N2 C3 1,300 (6) C9 C10 1,371 (8) 
N2 C4 1,335 (6) 

Cll 02 C12 114,9 (5) C4 C5 
C1 N1 C2 116,5 (5) C6 C5 
C1 N1 C3 124,6 (5) C5 C6 
C2 N1 C3 118,9 (5) C6 C7 
C3 N2 C4 125,6 (5) C7 C8 
N1 C3 N2 120,1 (5) C8 C9 
N1 C3 Cll 117,1 (6) C5 C10 
N2 C3 Cll 122,8 (5) O1 Cll 
S C4 N2 124,6 (5) O1 Cll 
S C4 C5 121,7 (5) 02 Cll 
N2 C4 C5 113,6 (4) 02 C12 
C4 C5 C6 119,3 (5) 

C10 121,9 (5) 
c10 118,8 (5) 
C7 120,4 (6) 
C8 120,3 (6) 
C9 119,2 (6) 
C10 120,6 (6) 
C9 120,8 (5) 
02 127,1 (6) 
ca 124,6 (6) 
C3 108,1 (6) 
C13 111,5 (7) 

Fig. 1. Une vue en perspective de la molecule. 
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Abstract. C12 H1202, M r = 188.2, orthorhombic, 
P212121, a = 6.109 (3), b = 8.235 (2), c = 
19.713(3)A,  V = 9 9 1 . 8 ( 9 ) A  3, z = 4 ,  D x =  
1.260 g cm -a, 2(Mo Ka) = 0.71073 A, /z  = 0.79 cm -1, 
F(000) = 400, T = 293 K, R = 0.047 for 737 observa- 
tions (of 1337 unique data). The average deviation from 
planarity is 0.013 (3) A with a maximum of 
0.027 (3)A for the fused rings. Steric interaction 
between the methyl groups and the adjacent H atoms is 
responsible for opening the angles between the methoxyl 
groups and the rings. The C H 3 0 - C - C  angles are 
125.5 (3) ° [125.0 (3) °] where the methyl group is syn 
to the hydrogen, and 114.3 (3) ° [114.2 (3) ° ] where it is 
anti. 

Experimental. Colorless plates of (1), m.p. 412--413 K, 
were isolated by recrystallization in dichloromethane/ 
hexane from the crude reaction product of 2,7- 
naphthalenediol and dimethyl sulfate with sodium 
hydroxide in water at reflux temperature (Johansson, 
Mellin & Hacksell, 1986). Crystal size 0.13 x 0.43 x 
0.45 mm, capillary-mounted, space group from sys- 
tematic absences h00 with h odd, 0k0 with k odd and 
00l with l odd, cell dimensions from setting angles of 25 
reflections having 10 < O< 110. Data collection on 
Enraf-Nonius CAD-4 diffractometer, M o K a  radia- 
tion, graphite monochromator, w--20 scans designed for 
I =  50a(I), subject to max. scan time = 180 s, scan 
rates varied 0-39-4.00 ° min -1. Two octants of data 
having 2 < 2 0 < 5 5  ° , - 7 < h < 7 ,  0 < k < 1 0 ,  0 <  
l <  25 measured. Data corrected for background, 
Lorentz and polarization effects, not for absorption. 
Standard reflections 102, 020, 006 varied randomly 
2.4%, and no decay correction was applied. The two 
octants (2486 measurements) merged, Rin t = 0.029, to 
yield 1337 unique data, 737 observed with I > la(I).  

* To whom correspondence should be addressed. 
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Structure solved by direct methods, using 
MULTAN11/82  (Main, Fiske, Hull, Lessinger, Ger- 
main, Declercq & Woolfson, 1982), refined by full- 
matrix least squares based upon F with weights 
w = 4Fo2Lp[S2(C + R2B) + (0-02Fo2)2] -l,  where S = 
scan rate, C = integrated count, R = scan time/back- 
ground time, B = background count, using Enraf-  
Nonius SDP (Frenz & Okaya, 1980), scattering factors 
of Cromer & Waber (1974), anomalous coefficients of 
Cromer (1974). Non-H atoms refined anisotropically; 
H atoms located by AF map and included as fixed 
contributions with C - H  0-95 A and B = l'3Beq of the 
bonded C atom. Final R =0 .047 ,  wR =0 .042 ,  S 
= 1.561 for 127 variables. Max. shift 0.020 in the final 
cycle, max. residual density 0.22, min. --0.16 e A -3. 
Coordinatest are given in Table 1; bond distances and 
angles are given in Table 2. The molecule is illustrated 
in Fig. 1. 

CH30~ OCH3 

(1) 

Related literature. Space group of 2,7-naphthalenediol: 
Ahmed (1978). Macrocycles containing the 2,7-di- 
oxynaphthyl group: Hamilton & Van Engen (1987); 
Muehldorf, Van Engen, Warner & Hamilton (1988). 
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I Tables of H-atom coordinates, least-squares planes, aniso- 
tropic thermal parameters and structure-factor amplitudes have 
been deposited with the British Library Document Supply Centre as 
Supplementary Publication No. SUP 51814 (14 pp.). Copies may 
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