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Table 2. Bond lengths (A) and bond angles (°) with
e.s.d.’s in parentheses

Cation

Cl—0 1.407 (4) O—H-0 0.82 4)
Cl—Cla 1.532 (3) Cla—N2a 1.342 (4)
Cl1—Clb 1.523 (4) C3a—N2a 1.338 (3)
ClI—Cl¢ 1.548 (5) Cl6—N2b 1.324 (4)
Cla—Céa 1.368 (4) C3bh—N2b 1.338 (4)
C3a—C4a 1.363 (5) C3¢—N2c 1.323 (4)
Cd4a—C5a 1.360 (5) C3c—N2¢ 1.346 (6)
C5a—Céa 1.376 (5) N2e2—Hna 0.874 (35)
Clo—Céb 1.377 (4) Cle—Céc 1.376 (5)
C36—Cab 1.367 (5) C3c—C4c 1.3711 (7)
C4b—C5b 1.351 (5) C4c—C5¢ 1.377 (6)
C56—C6b 1.375 (5) C5¢—Céc 1.372 (6)
0—C1—Cla 107.1 (2) Cla—N2a—C3a 123.3 (3)
O0—C1—Ctb 108.9 (3) C15—N2b—C3b 118.1 (3)
0—C1—Clc¢ 1094 (2) Cle—N2¢—C3c 117.5 (3)
Cla—C1—Clb 115.1 (2) Cla—N2a—Hna  115.5 (20)
Cla—C1—Clc 107.8 (2) C3a—N2a—Hna 1212 (20)
C16—C1—Clc 108.5(2) C1—0O—Ho 102 (3)
Cl—Cla—N2a 119.0 (2) C1—CI16—N2b 117.7 (3)
C1—Cla—Céa 1227 (2) C1—C16—C6b 120.1 (3)
N2a—Cla—C6a 118.1 (2) N2b—C16—C6b 122.1 (3)
N2g—C3a—C4a  119.5(3) N2b—C3b—C4b 123.0 (3)
C3a—C4a—C5Sa 118.6 (3) C36—C4b—C5b 1184 (4)
C4a—C5a—C6a 121.1 (3) C4h—C5b—Cé6b 1199 (3)
Cla—Cé6a—C5a 119.3 (3) C16—C66—CSb 118.6 (3)
C1—Clc—N2¢ 113.3 (3) C3c—C4c—C5¢ 119.2 (4)
C1—Clc—Céc 123.0 3) C4c—C5c¢—C6¢ 118.9 (4)
N2¢—Clc—C6¢ 123.7 (3) Cle—C6c—C5c 118.3 (3)
N2¢—C3c—Cdc 122.4 (4)

Anion

Cl—01 1.401 (4) Cl—-03 1.408 (3)
Cl—02 1.413 (3) Cl—04 1.392 (4)
01—CI—02 111.8 (2) 02—C1—-03 1109 (2)
01—CI—-03 1109 (2) 02—Cl—04 109.0 (2)
O1—CI—-04 106.3 (2) 03—C1—04 107.8 (2)
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bridging atoms and one pyridyl group of each ligand
coordinated to each In'™ and the third non-
coordinated (Canty, Titcombe, Skelton & White,
1988). py;COH can also coordinate as a bidentate
(N,N) ligand with dimethylgold (Canty, Minchin,
Healy & White, 1982).

The author thanks the Jeffress Memorial Trust
(J-20) for support of this work, Professor Michael
Sabat of the University of Virginia, and Dr Cynthia
Day of Crystalytics Company for helpful discussions.
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Abstract. Ethyl 7,8-dimethoxy-1-(4-methoxyphenyl)-
4,5-dimethyl-3-phenyl-3a,4,5,9b-tetrahydropyrazolo-

* To whom correspondence should be addressed.
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[3,4-clisoquinoline-3a-carboxylate, C;oH33N;O0s, M,
= 515.6, triclinic, PI, a=10.936 (2), b = 8.846 (1), ¢
=14.600 (3) A, a=289.08 g), B =105.16(2), y=
100.12 (2)°, V=1341.3(9) A3, Z=2, D,,=1.28 (1),
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D,=127TMgm™3, A(CuKa)=15418A, u= Table 1. Positional parameters and equivalent iso-
0.67 mm™', F(000) = 548, T =294 (1)K, R=0.037 tropic thermal parameters (A?)

for 3103 independent observed reflections. Aromatic _ 2

rings 4, D and E are found to have good planarity. Beq=@i3)apri + b ﬁz:”tbc(,'zce)ssscr ; ﬂ(zlicosv)ﬂxz + (accos)B;
Ring C is approximately flat. C(5) and C(9b) are

almost coplanar with A [respective distances 06971 @ 01768 ) 02630 (1) o
—0.002 (2) and 0.002 (2) A]. The methyl group at N@ 0.7995 (1) 0.2597 (2) 0.3156 (1) 3393

C(5) lies in a pseudo-equatorial position with respect ,’jﬁi; 832?28; 03959 8 83825‘(,“;” 336 8;
to B, whereas the methyl group C(41)H3 at N(4) lies CGa 0.8561 (2) 0.2007 2) 0.1756 (1) 3.03 (4)
. . 7% . ) 0.8025 (2) 0.2244 (2) 0.0079 (1) 370 (4)
in a pseudo-axial position [torsion angle C(41)— iy 0.6623 (2) 02298 (2) 0.0003 (1) 335 (4)
N(4)—C(5—C(51) = 73.4 (2)°]. The N-methyl group o P 9287 gg oones e
and the ester moiety [at C(3a)] lie on either side of B c@) 0.4078 2) 0.2393 2) -0.0039 (1) 360 (4)
. P . : CO) 0.4899 (2) 0.1926 (2) 0.0766 (1) 3.51 4)
in a pseudo-axial frans configuration [tox;swn angle g 06177 () 01879 (2) 0.0796 (1) 309 (4
CA-NA=CGa—COD = ~1568 2.~ The con  amse  shse sl o
C(3a.)_ C(9b) distance [1.581 (2) A] is rather large, gy 0.5051 (2) ~0.0143 2) 0.2735 (1) 422(5)
possibly as a result of steric effects. c13) 0.4055 (2) —0.0666 (3) 0.3133 (1) 4.70 (5)
C(14) 0.3811 (2) 0.0216 (2) 0.3815 (1) 4.06 (4)
. . . C(15) 0.4584 (2) 0.1627 (3) 0.4099 (1) 443 (5)
Experimental. Source of material: the 1,3-dipolar gﬁ% osee gg o g; b E}; b 8;
cycloaddition reaction of C-p-anisyl-N-phenylnitril- cqs) 0.2478 (2) 0.0480 (3) 0.4848 (2) 6.56 (6)
L. : : H C(21 1.0206 (2, 0.3462 (2 0.3170 (1 3.31 (4
imine (2) with ethyl 6,7-dimethoxy-1,2-dimethyl-1,2- &3} e 03680 03704 b ine
dihydroisoquinoline-3-carboxylate (1) yielded a ggg 12416 8 04389 () 03192 2) 5.19(5)
. . . . 4875 (3) 04119 (2 5.59 (6)
single cycloadduct, the title product (3), the regio-  cas) L1728 04616 ) 04587 ) s
chemistry of which was determined by 'H and '*C o et Fradc R0, e
NMR. 0(32) 0.9940 (1) 0.0408 (2) 0.1312 (1) 517 (3)
0(33) 09143 (1) —0.0190 (1) 0.25545 (9) 436 3)
C(34) 0.9674 (2) —0.1600 (2) 0.2658 (2) 5.58 (5)
C(35) 0.9343 (3) —0.2369 (3) 0.3484 (2) 7.84 (8)
H, _9 0 C(41) 0.8591 (2) 04572 (2) 0.1107 (1 443 (5
Xy O p—c=N—N—pn c(s1) 0.8534 (2) 0.2903 (3) —0.0746 21; 553 56;
N. _— o) 0.3678 (1) 0.3344 (2) —0.15800 (9) 5.17 (4)
Me0 N CH, (2) (Ar=panisyl) c(12) 0.4180 (2) 0.4271 (3) —0.2248 (2) 5.36 (6)
H CH, O(81) 0.2802 (1) 0.2410 (2) —0.0142 (1) 5.36 (4)
(1) C(82) 0.2320 (2) 0.2118 (3) 0.0671 (2) 5.40 (5)
. . : (e}
Flat platelet crystal with a trapezoidal shape, 0.07 Table 2. Bond distances (A) and angles (°)
x 0.19 x 0.30 mm.. Dm measured by .ﬂotatlon. Cell C(1)—NQ) 1.289 (2) C(9a)—C(9b) 1.530 (2)
parameters determined from 25 reflections; 12.18 < 6 gggg‘g 1o 8; gg}ggg 1308 g;
<29.65°. Enraf-Nonius 1CAD-4 diffractometer. Nz —NG) 1384 () C(12—C(13) 1373 (3)
< (<1 - — N(3)—C(3a) 1.464 (2) C(13y—C(14) 1.382 (3)
0.022 =(sinf)/A <0562 A~', —12<h=<ll, 0<k RNoO—Co Laa s 2o
=9, —16 =</<15. Intensity control reflections: 411, N@—C@3a) 1456 2) C(14—0(17) 1364 (3)
N(@4)>—C(5) 1.486 (2) C(15—C(16) 1.390 (3)
N(@4)—C(41) 1.475 (3) O(17y—C(18) 1.428 (3)
C(3ay—C(9b) 1.581 (2) CQ1—C(22) 1.392 (3)
C(3ay—C(31) 1.547 (3) C(21)—C(26) 1.391 (3)
C(5y—C(5a) 1.516 (3) C(22)—C(23) 1.391 (3)
C(5y—C(51) 1.522 (3) C(23—C(24) 1.366 (3)
C(5ay—C(6) 1.390 (2) C(24—C(25) 1.386 (3)
C(5ay—C(9a) 1.390 (3) C(25—C(26) 1.383 (3)
C(6)—C(7) 1380 (3) CEHN—O0(32) 1.189 (3)
C(T—C(8) 1.393 (3) C(31—0(33) 1.329 (2)
C(7y—O(71) 1.372 (2) 0(33—C(34) 1.455 (3)
C@®—C(%) 1.386 (2) C(B4—C(35) 1.471 (4)
C(8y—0(81) 1.366 (2) O(71)y—C(72) 1.421 (3)
C(9—C(%a) 1.395 (3) O(81)—C(82) 1.423 (3)
N(2)—C(1)—C(9b) 114.0 (2) C(5ay—C(9ay—C(9b) 118.7 (2)
N@)—C(1)y—C(11) 119.5(2) C(9—C(9ay—C(9b) 122.0 (2)
C(9by—C(1)y—C(11) 126.5 (1) C(1y—C(9b)y—C(3a) 100.9 (1)
C(1)—N(2)—N(3) 109.4 (1) C(1)y—C(9by—C(%2) 116.8 (2)
N(@2)—N(@3)—C(3a) 113.0 (1) C(3ay—C(9b)—C(92) 1134 (1)
N(@2)—N(3)—C(21) 118.8 (1) C(1)—C(11y—C(12) 120.8 (2)
C(3a)—N(3)—C(21) 1252 2) C()—C(11)—C(16) 121.6 (1)
C(3ay—N@4)—C(5) 107.9 (1) C(12—C(1)—C(16) 117.5 (2)
C(3ay—N(4)—C(41) 112.9 (2) C(11)—C(12—C(13) 1214 (1)
C(5y—N@)y—C@41) 112.2 (1) C(12y—C(13—C(14) 1204 2)
N(3)y—C(3a)y—N(@4) 1114 (1) C(13—C(14—C(15) 119.4 (1)
N(3)—C(3ay—C(9b) 102.0 (1) C(13)—C(14y—0(17) 115.8 (2)
N(3)—C(3a)—C(31) 109.3 (1) C(15)—C(14y—0(17) 124.8 (2)
N(4)—C(3a)—C(9b) 115.6 (1) C(14y—C(15—C(16) 119.8 2)

. ° . N(4—C(3a)—C(31) 109.1 (2) C(11)y—C(16y—C(15) 121.4 (2)
Fig. 1. ORTEPII (Johnson, 1976) view of the molecule. C(9b)—C(3a)—C(31) 109.1 (1) C(14)—0(17)—C(18) 118.0 (2)
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Table 2 (cont.)

N(4)—C(5—C(5a) 108.4 (2) N3)—C(21—C(22) 120.0 (2)
N(4)—C(5)—C(51) 1112 (1) N@3»—C(21)—C(26) 120.5 (1)
C(5ay—C(5)—C(51) 1159 (2) C(22—C(21)—C(26) 119.5 (1)
C(5y—C(5a)—C(6) 123.4 (2) C(21—C(22)—C(23) 119.4 (2)
C(5)—C(5a)—C(%a) 117.0 (1) C(22)—C(23—C(24) 121.3 (2)
C(6)—C(5ay—C(%2) 119.5 (2) C(23)—C(24)—C(25) 119.1 (2)
C(5ay—C(6)—C(7) 121.3 (2) C(24y—C(25y—C(26) 121.0 (2)
C(6)y—C(1—C(®) 119.4 (2) C(21y—C(26)—C(25) 119.7 (2)
C(6—C(1—0() 124.3 (2) C(3ay—C(31)—0(32) 126.3 (2)
C@®—C(1—0(71) 116.3 (2) C(3ay—C(31)—0(33) 109.3 (1)
C(1—C@—C(9) 119.7 (2) 0(32—C(31)—0(33) 124.4 (1)
C(7—C(8—0(81) 115.7 (2) C(31)y—0(33)—C(34) 116.3 (1)
C(9)—C(@8r—0(81) 124.6 (2) 0(33)—C(34y—C(35) 106.7 (2)
C(8y—C(9—C(%a) 120.8 (2) C(—O(T1)—C(72) 117.5 (1)
C(5a)—C(9a)—C(9) 119.2 (1) C(8—O0(81)—C(82) 117.7.(1)

413, 420.  scans; amplitude s = (0.95 + 0.14tan6)".
Intensity variations during measurements not sig-
nificant. No absorption correction. 3923 unique
reflections measured; 820 unobserved reflections [/ <
3o(I)]. Direct method (symbolic addition method),
program SIMPEL (Schenk, Overbeek, van der
Putten, Olthof, Schagen, Peschar, Seignette, Driessen
& Kiers, 1982). H atoms located from difference
Fourier maps. Full-matrix refinements based on F.
Atomic scattering factors from International Tables
for X-ray Crystallography (1974, Vol. 1V, pp. 99,
149). Refined parameters: x, y, z for all atoms and B
values for C, N and O atoms. For H atoms B was
chosen equal to 1.30 times the value of B of the
neighbouring heavy atom. R =0.037, wR = 0.052, w
= 1/d*(F), S=1.95. Secondary-extinction coeffi-
cient, g=2.6(3)x 1076 Maximum shift to e.s.d.
ratio  (A/0)max <0.04. Apax =0.17(3), Apmin =
—0.14 (3)e A~>. Computer programs of the SDP
System (B. A. Frenz & Associates, Inc., 1982). Pro-
gram ORTEPII (Johnson, 1976) used to represent
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the molecule (Fig. 1). Atomic coordinates are listed
in Table 1, bond lengths and angles in Table 2.*

Related literature. A comparison of experimental
torsion angles and data given by Bucourt & Hainaut
(1965) shows that ring B adopts a quasi 1,3-diplanar
conformation. Details of the synthesis are given by
Moustaid (1991) and Moustaid, Nguyen Dinh An,
Mercier, Sedqui & Laude (1992).

* Lists of structure factors, coordinates of H atoms, anisotropic
thermal parameters for non-H atoms, bond distances involving H
atoms, average planes of rings and torsion angles, and an
ORTEPII plot of the molecular packing have been deposited with
the British Library Document Supply Centre as Supplementary
Publication No. SUP 54867 (28 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystal-
lography, 5 Abbey Square, Chester CHl 2HU, England. [CIF
reference: PA0252)
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N-Benzylmethanesulfonamide
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Abstract. CgH,,NO,S, M, = 185.24, orthorhombic,
Pbc2,, a=5.473(2), b=8.627 (4), ¢ =19.425(5) A,
V=9173A3 Z=4, D,=1341gcm *, A(Cu Ka)
=1.5418 A, w=277cm™', F(000)=392, T=
293K, wR=4.52, R=1394% for 824 reflections
with I>3c(I). This is the first crystal structure

0108-2701/92/071331-03$06.00

determination reported for a simple sulfonamide
containing the structural element C(sp*)—SO,NH—

C(sp?).

Experimental. The title compound was prepared
according to Johnston, Kussner & Holum (1960),
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