
1960 C12H1258 

c(9) 0.6244 (13) 0.3819 (8) -0.0693 (4) 
c(10) 0.5600 (8) 0.2385 (4) 0.0254 (3) 
s(1) 0.1824 (2) -0.0785 (1) 0.1156 (1) 
s(2) 0.0579 (3) -0.1912 (2) 0.2301 (1) 
s(3) 0.5800 (3) -0.1793 (2) 0.2927 (1) 
s(4) 0.6164 (2) -0.0615 (1) 0.1689 (1) 
s(5) 0.2344 (2) 0.1150 (1) 0.0139 (1) 
s(6) 0.2295 (3) 0.3292 (1) -0.0470 (1) 
s(7) 0.7215 (3) 0.3424 (1) 0.0138 (1) 
s(8) 0.6724 (2) 0.1275 (1) 0.0657 (1) 
C(3M) 0.3245 (23) --0.3528 (13) 0.2715 (9) 
C(4M) 0.2374 (23) --0.1386 (15) 0.3540 (9) 
C(8M) 0.3435 (15) 0.4196 (9) --0.1553 (5) 

0.122 (5) 
0.055 (4) 
0.063 (1) 
0.130 (3) 
0.126 (2) 
0.066 (I) 
0.053 (1) 
0.080 (2) 
0.080 (2) 
0.052 (1) 
0.177 (5) 
0.119(5) 
o.144 (5) 

Table 2. Selected geometric parameters (/~, o) 
C(6)----C(1) 1.342 (7) S(4)----C(5) 1.759 (6) 
S(1)---C(1) 1.746 (5) S(5)----C(6) 1.755 (5) 
S(4)----C(1) 1.749 (5) S(8)----C(6) 1.754 (5) 
C(5)----C(2) 1.329 (8) C(10)----C(7) 1.342 (8) 
S(1)----C(2) 1.753 (6) S(5)--C(7) 1.751 (6) 
S(2)---C(2) 1.750 (7) S(6)----C(7) 1.736 (6) 
C(4)----C(3) 1.232 (11) C(9)----C(8) 1.394 (11) 
S(2)---C(3) 1.785 (10) S(6)----C(8) 1.787 (9) 
C(3M)--C(3) 1.720 (20) C(8M)--C(8) 1.415 (13) 
S(3)----C(4) 1.768 (11)  S(7)----C(9) 1.792 (9) 
C(4M)---C(4) 1.643 (22)  S(7)---C(10) 1.737 (6) 
S(3)---C(5) 1.746 (6) S(8)----C(10) 1.754 (5) 

S(1)--C(1)--C(6) 123.1 (4) S(8)--C(6)---C(1) 122.7 (4) 
S(4)---C(1)--C(6) 123.1 (4) S(8)--C(6)--S(5) 113.8 (3) 
S(4)--C(1)---S(1) 113.7 (3) S(5)--C(7)---C(10) 117.0 (4) 
S(1)--C(2)--C(5) 117.8 (5) S(6)--C(7)---C(10) 123.7 (4) 
S(2)---C(2)----C(5) 128.5 (5) S(6)--C(7)--S(5) 119.0 (3) 
S(2)--C(2)---S(1) 113.6 (3) S(6)----C(8)--C(9) 120.7 (6) 
S(2)----C(3)---C(4) 126.2 (9) C(8M)--C(8)---C(9) 118.9 (9) 
C(3M)----C(3)---C(4) 77.1 (9) C(8M)----C(8)--S(6) I 12.3 (7) 
C(3M)---C(3)---S(2) 104.4 (8) S(7)---C(9)---C(8) 123.0 (7) 
C(4M)----C(3)---C(4) 62.6 (9) S(7)----C(10)---C(7) 125.5 (4) 
C(4M)---C(3)--S(2) 98.7 (8) S(8)--C(10)---C(7) 117.2 (4) 
C(4M)---C(3)----C(3M) 139.7 (8) S(8)----C(10)--S(7) 117.1 (3) 
S(3)--C(4)--C(3) 132.1 (9) C(2)---S(1)----C(1) 93.9 (3) 
C(3M)--C(4)----C(3) 63.2 (9) C(3)---S(2)---C(2) 102.1 (3) 
C(3M)--C(4)--S(3) 99.5 (7) C(5)---S(3)----C(4) 100.6 (4) 
C(4M)----C(4)----C(3) 75.7 (9) C(5)---S(4)---C(1) 94.5 (3) 
C(4M)---C(4)---S(3) 107.6 (10) C(7)---S(5)---C(6) 93.9 (2) 
C(4M)----C(4)--C(3M) 138.8 (9) C(8)---S(6)----C(7) 99.2 (4) 
S(3)--C(5)----C(2) 128.6 (5) C(10)---S(7)---C(9) 101.0 (4) 
S(4)----C(5)----C(2) 116.3 (5) C(10)---S(8)----C(6) 93.7 (2) 
S(4)----C(5)--S(3) 115.1 (3) C(4)---C(3M)---C(3) 39.7 (5) 
S(5)---C(6)--C(1) 123.5 (4) C(4)--C(4M)---C(3) 41.7 (6) 

The occupancies of the C(3M) and C(4M) methyl atoms were 
refined to 0.596 (3) and 0.404 (3), respectively. The H atoms 
were geometr ica l ly  located and were  not  refined. However ,  
the appropriate  occupancy  was ass igned for s tructure-factor  
calculations.  

Program(s)  used  to solve structure: SHELX86 (Sheldrick,  
1985). Program(s)  used to refine structure: SHELX76 
(Sheldrick,  1976). Molecular  graphics:  ORTEPII (Johnson,  
1976) and PLUTO (Motherwel l  & Clegg,  1978). Sof tware  
used  to prepare  material  for  publicat ion:  SWATAB (Swami-  
nathan,  1989). 

HBS is grateful to the Department of Science and 
Technology, India, for financial support. 

Lists of structure factors, anisotropic displacement parameters, H-atom 
coordinates, complete geometry, including H-atom geometry, least- 
squares-planes data and torsion angles have been deposited with the 
IUCr (Reference: CR1087). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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Abstract 
The whole molecule of the title compound, 
C13H14N40, is approximately planar. There is a 
C--H. . .O [2.955(6)A, 107 °] and an NmH. . -N  
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[2.640 (6) A, 111°] intramolecular hydrogen bond 
which contribute to the planarity of the molecule. 
These bonds form a pseudo-six-membered ring and a 
pseudo-five-membered ring, respectively. A delo- 
calized orbital is spread out over the amide group. 
The cohesion of the structure is the result of van der 
Waals interactions. 

C o m m e n t a i r e s  

La d6termination de la structure du N-(4,6-di- 
m6thylpyrid-2-yl)-5-m6thylpyrazine-2-carboxamide 
(I) a ~t6 entreprise dans le cadre des relations entre la 
structure et l'activit6 pharmacologique. Elle a eu 
pour objectif de pr6ciser la g6om&rie de sa mol6cule. 

~NH N 

(I) 

Les cycles pyridine et pyrazine sont plans aux 
incertitudes pr6s. Les valeurs des angles de torsion 
endocycliques sont comprises entre - 1 , 6 ( 7 )  et 
1,3 (8) ° d a n s  le premier et entre - 3,0 (8) et 3,0 (8) ° 
dans le second. Les distances des atomes de C, d 'N 
et d 'O qui constituent la molecule au plan moyen 
calcul6 avec les m6mes atomes ne d6passent pas 
0,065 (4) A. Donc, la mol6cule est approxi- 
mativement plane. Les distances N - - C  entre les 
atomes contigus appartenant  aux deux cycles sont 
pratiquement 6gales aux longueurs moyennes cal- 
cul6es pour leurs homologues dans les c~¢cles pyridine 
[1,337 (12) A] ou pyrazine [1,336 (22) A] par Allen, 
Kennard, Watson, Brammer, Orpen & Taylor 
(1992). La longeur de N(7)--C(8) [1,349(6) A] 
exprime la conjugaison des 61ectrons rr de C(8)- -  
O(15) avec le doublet de N(7). 

Les liaisons hydrog6ne intramol6culaires C(3)--  
H(3)...O(15) [2,955(6)oA, 107 °] et N(7)--H(7).. .  
N(10) [2,640 (6)A,  111 ] forment respectivement le 
pseudo-cycle hexagonal C(3)C(2)N(7)C(8)O(15)H(3) 
et le pseudo-cycle pentagonal N(7)C(8)C(9)N(10)- 
H(7). Les valeurs des angles endocycliques indiquent 
l 'allongement du cycle pyridine dans la direction 
N(1)--C(4) et celle du cycle pyrazine dans la direc- 
tion N(10)--N(13). Celle de C(2)--C(3)---C(4) 
[117,2 (5) °] parait en relation avec l'existence de la 
liaison C(3)--H(3)...O(15). I1 n 'y a pas de liaisons 
hydrog6ne intermol6culaires. La coh6sion de la struc- 
ture est due aux interactions de van der Waals. Les 
distances intermol6culaires les plus courtes sont 
C(5)--C(6 i) [(i) x, ~ - y, - ~ + z; 3,356 (7) A], C(8)--  
C(14 ii) [(ii) 2 - x, - y ,  2 - z; 3,422 (8) A], C(8)--  
O(15 i") [(iii) 2 - x, - y ,  1 - z; 3,392 (7) A], O(15)--  
O(15 i") [3,355 (5) A] et C(11)--O(15 iv) [(iv) - 1 + x, 

y, z; 3,341 (7)A]. Elles ne different gu+re de la 
somme des longueurs indiqu6es par Bondi (1964) 
pour les rayons de van der Waals des atomes con- 
cern6s. 

~ NI3. 

s N1 6 . . . .  

Fig. 1. Dessin de la mol6cule, num6ros attribu6s fi ses atomes et 
repr6sentation des liaisons hydrog6ne intramol6culaires. 

P a r t i e  e x p ~ r i m e n t a l e  

Donndes cristallines 

Ct3H14N40 
Mr = 242,3 
Monoclinique 
P21/c 
a = 7,850 (3) A 
b = 23,17 (1)/~ 
c = 7,212 (3)/~, 

= 110,64 (3) ° 
V = 1228 (2)/~3 
Z = 4  
Dx = 1,311 Mg m -3 

Collection des donndes 
Diffractom~tre Enraf-Nonius 

CAD-4 
Balayage 0/20 
Pas de correction 

d'absorption 
1505 r6flexions mesur6es 
1505 r6flexions 

ind6pendantes 
771 r6flexions observ6es 

[I _> 2tr(/)l 

Affinement 

Affinement bas6 sur les F 
R = 0,056 
wR = 0,054 
S = 1,445 
771 r6flexions 
164 param~tres 
Les atomes d'hydrog~ne en 

position th6orique 
w = 1/cr2(F) 
(A/Or)max = 0,03 

Mo Ka radiation 
A = 0,7107 
Param~tres de la maille 

l'aide de 25 r6flexions 
0 = 4,22-12,17 ° 
# = 0,082 ram-1 
T= 273 K 
Parall616pip~de 
0,30 x 0,26 × 0,09 mm 
Blanche 
Source du cristal: 

6vaporation d'une solution 
dans un m61ange ac6tate 
d'6thyle-chloroforme 

0max ---- 2 2  ° 

h = 0---~ 8 
k = 0 --~ 24 
l =-7- - -*7  
3 r6flexions de r6f6rence 

fr6quence: 120 min 
variation d'intensit6: 2,3% 

correction de 
d6croissance 

mpmax = 0,23 (5) e/~-3 
mpmin = -0,19 (5) e/~-3 
Correction d'extinction: 

Stout & Jensen (1968) 
Coefficient d'extinction: 

5 (1) X 10 - 7  

Facteurs de diffusion des 
International Tables for 
X-ray Crystallography 
(1974, Tome IV) 
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Tableau 1. Coordonn~es atomiques et facteurs d' agitation 
thermique isotropes ~quivalents (A 2) 

U& t = 1 ~'~i~"~jUija. a;ai.aj. 

x y z U6q 
N(1) 0,9327 (5) 0,1924 (2) 0,6617 (6) 0,044 (1) 
C(2) 1,0325 (6) 0,1441 (2) 0,6763 (7) 0,038 (1) 
C(3) 1,2033 (6) 0,1411 (2) 0,6687 (8) 0,044 (1) 
C(4) 1,2840 (6) 0,1924 (2) 0,6479 (7) 0,043 (1) 
C(5) 1,1885 (7) 0,2435 (2) 0,6369 (8) 0,044 (1) 
C(6) 1,0157 (6) 0,2418 (2) 0,6424 (7) 0,041 (1) 
N(7) 0,9278 (5) 0,0955 (2) 0,6959 (7) 0,047 (1) 
C(8) 0,9778 (7) 0,0395 (2) 0,7241 (8) 0,046 (1) 
C(9) 0,8320 (7) 0,0016 (2) 0,7468 (8) 0,043 (1) 
N(10) 0,6796 (5) 0,0268 (2) 0,7465 (6) 0,046 (1) 
C(ll) 0,5515 (7) -0,0089 (2) 0,7669 (8) 0,052 (3) 
C(12) 0,5784 (6) -0,0676 (2) 0,7939 (8) 0,047 (1) 
N(13) 0,7308 (5) -0,0923 (2) 0,7923 (7) 0,056 (1) 
C(14) 0,8599 (7) -0,0571 (2) 0,7725 (8) 0,051 (1) 
O(15) 1,1242 (5) 0,0196 (1) 0,7325 (6) 0,058 (1) 
C(16) 1,4695 (7) 0,1921 (3) 0,6344 (9) 0,071 (3) 
C(17) 0,9087 (7) 0,2962 (2) 0,6324 (8) 0,058 (3) 
C(18) 0,4357 (7) -0,1058 (3) 0,8211 (9) 0,072 (3) 

R6f6rences 
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Tableau 2. Paramdtres 
N(1)---C(2) 1,348 (7) 
N(1)---C(6) 1,348 (7) 
C(2)---C(3) 1,363 (7) 
C(2)--N(7) 1,431 (7) 
C(3)---C(4) 1,379 (8) 
C(4)----C(5) 1,389 (8) 
C(4)---C(16) 1,493 (8) 
C(5)--C(6) 1,371 (8) 
C(6)----C(17) 1,503 (8) 
N(7)--C(8) 1,349 (6) 
C(2)--N(1)--C(6) 115,1 (4) 
N(1)----C(2)----C(3) 126,3 (5) 
N(1)---C(2)--N(7) 108,9 (4) 
C(3)----C(2)--N(7) 124,8 (5) 
C(2)----C(3)--C(4) 117,2 (5) 
C(3)----C(4)---C(5) 118,8 (5) 
C(3)----C(4)----C(16) 120,0 (5) 
C(5)---C(4)---C(16) 121,3 (5) 
C(4)----C(5)---C(6) 119,5 (5) 
N(1)----C(6)----C(5) 123,2 (5) 
N(1)--C(6)---C(17) 115,8 (5) 
C(5)----C(6)---C(17) 121,1 (5) 
C(2)---N(7)---C(8) 128,7 (4) 

gdomdtriques (/~, °) 
C(8)----C(9) 1,497 (8) 
C(8)----O(15) 1,221 (7) 
C(9)--N(10) 1,331 (7) 
C(9)----C(14) 1,379 (7) 
N(10)---C(11) 1,349 (7) 
C(11)--C(12) 1,380 (7) 
C(12)----N(13) 1,330 (7) 
C(12)---C(18) 1,494 (8) 
N(I 3)---C(14) 1,347 (7) 

N(7)----C(8)----C(9) 112,9 (5) 
N(7)---C(8)--O(15) 126,2 (5) 
C(9)---C(8)--O(15) 121,0 (4) 
C(8)---C(9)--N(10) 117,6 (4) 
C(8)--C(9)---C(14) 120,2 (5) 
N(10)--C(9)--C(14) 122,2 (5) 
C(9)---N(10)--C(I 1) 115,8 (4) 
N(10)--C(11)--C(12) 122,4 (5) 
C(11)--C(12)---N(13) 121,1 (5) 
C(11)--C(12)---C(18) 121,2 (5) 
N(13)---C(12)--C(18) 117,7 (5) 
C(12)--N(13)--C(14) 117,0 (4) 
C(9)--C(14)--N(13) 121,4 (5) 

Plusieurs cristaux ont 6t6 utilis6s au cours de l '6tude struc- 
turale. Tous se sont av6r6s de qualit6 tr~s m6diocre.  La struc- 
ture a 6t6 r6solue avec le p rogramme MULTAN11/82 (Main, 
Fiske, Hull,  Lessinger,  Germain,  Declercq & Woolfson, 1982) 
et la figure a 6t6 r6alis6e avec le p rogramme ORTEPII (John- 
son, 1976). T o u s l e s  programmes utilis6s appartiennent au 
syst~me SDP (B. A. Frenz & Associates,  Inc., 1982). Les 
coordonn6es des atomes d 'hydrog~ne n 'on t  pas 6t6 affin6es en 
raison du nombre  insuffisant de r6flexions observ6es. 

Les listes des facteurs de structure, des facteurs d'agitation thermique 
anisotrope, des coordonn6es des atomes d'hydrog~ne, des distances 
C- -H et N--H,  des angles de torsion, des distances interatomiques 
intermol6culaires et des distances des atomes aux plans moyens ont 
6t6 d6pos~es aux archives de I'UICr (R6f6rence: PAl089). On peut en 
obtenir des copies en s'adressant ~i: The Managing Editor, International 
Union of Crystallography, 5 Abbey Square, Chester CH1 2HU, An- 
gleterre. 
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Crystal Studies of Musk Compounds. 
XIII.t Molecular Structures of 6-Formyl- 
1,1,2,4,4,7-hexamethyltetralin (1) and 
6-Formyl-l,l,4,4,5,7-hexamethyltetralin (2) 

DmK J. A. DE RIDDER,~ JAN FRAANJE, KEES Gotmrrz 
AND HENK S ~  

University of Amsterdam, Laboratorium voor 
Kristallografie, Nieuwe Achtergracht 166, 
1018 WV Amsterdam, The Netherlands 

(Received 4 January 1994; accepted 9 March 1994) 

Abstract 
The crystal structures of the title compounds (1,1,2,4,4,- 
7-hexamethyl- and 1,1,4,4,5,7-hexamethyl-l,2,3,4-tetra- 
hydro-6-naphthalenecarbaldehyde, both musks of for- 
mula C17H240), have been determined by X-ray diffrac- 
tion. The non-aromatic ring adopts a half-chair confor- 
mation with the diad axis passing through the midpoint 
of the C2--C3 bond and that of the ring-fusion bond 
C9--C10. The formyl groups in both compounds show 
disorder, each with two partially resolved O atoms. With 
respect to the aromatic ring, the two conformations of 
the formyl groups differ by approximately 180 °. Com- 
pound (2) also shows disorder in the cyclohexene ring. 
The possible muskiness for the two observed conforma- 
tions of the formyl group is discussed. 

t This work forms part of a thesis by De Ridder (1992). 
:~ Present address: European Commission Joint Research Centre, 

Institute for Transuranium Elements, Postfach 2340, D-76125, Karl- 
sruhe, Germany. 
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