HETEROCYCLES, Vol 29, No. 3, 1989

SYNTHESIS, CRYSTAL STRUCTURE, AND CONFORMATIONAL PROPERTY OF
N,N'-DIMETHYL-1,11-(METHANOAMINOMETHANO)-5H, 7H-DIBENZO[b,g][1,5]-
THYAZOCINE: A NEW HETEROCYCLIC SYSTEM

Hisashi Fujihara, Nobuo 0i, Ryouichi Akaishi, Takatoshi Kawai,*
and Naomichi Furukawa®

Department of Chemistry, University of Tsukuba, Tsukuba,
Ibaraki 305, Japan

fTYsukuba Research Laboratories, Eisai Co. Ltd., Tovosato,
Tsukuba, Ibaraki 300-26, Japan

Abstract — A new heterocyclic compound, N,N'-dimethyl-1,11-
(methanoaminomethano)-5H,7H-dibenzo{b,gl[1,53]thiazocine has
been synthesized; the eight-membered ring is in the rigid

chair-chair conformation.

The conformational properties and the reactivities in the heterocyclic analogues
of 5,6,7,12-tetrahydrodibenzo(a,d]cyclo-octene are of considerable interest,!
Recently, we reported the synthesis of a sulfur-bridged dithiametacyclophane,
1,11-(methanothiomethanc}-5H,7H-dikenzo[b,g} [1,5]dithiccin (3) and the isclation

of its dicationic salt.2

The analogous compound of (3) is expected to exhibit
interesting physical and chemical properties on account of their unigue
arrangement of aromatic rings and heterocatoms in space, We now report the
synthesis, the crystal structure, and the conformational property of a new

heterocyclic compound, N,N'-dimethyl-1,ll-(methanoaminomethano)-5H,7H-dibenzo-

[b,g][1,5]thiazocine (1).
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A typical procedure is as follows. Bis[2,6-bis(bromomethy)phenylisulfide (2)2
(3.10 g, 5.6 mmol) was treated with methylamine (0.1 mol) in chloroform (250 ml}
using a high dilution technique at room temperature. The whole mixture was
stirred at 70 *C for 1.5 h. After usual work-up, the crude products were
purified by silica gel column chromatography (eluent; CHC14-CH30OH, 10:1) to give
the compound (1) in 70% vield (see Scheme 1). Recrystallization from
chloroform-hexane afforded colorless crystals of (1)3.

The mass spectrum {(EI}) of (1) showed the

molecular ion (M+) at mfz 296 (base peak)} and |\q h

an interestingly doubly charged ion (M2+) at f- /N
=5 ] S

m/z 148, The conformational behavicurs in (1) @

concerning eight-membered ring are of interest,

=

because in general, three different conformers, Chair-Chair Chair-Boat Boat-Boat
namely, chair-chair, boat-chair, and boat-boat

can exist as shown in Chart 1. The 400 MH=z Ly Chart 1

rmr spectrum of (1) in CDCljy at 30 °C showing the signals at & 1.95 (s, 6H,
CHy), 3.84 and 5.35 (ABq, J=14 Hz, BH, CHy), and 7.03-7,08 (m, 6H, ArH), is
assigned to the single chair-chair conformer according to the literaturel, No
other isomers were found in the spectrum at all,

4 of (1) indicates that the eight-membered

The X-ray crystallographic analysis
thiazocine ring in (1) has the chair-chair conformation {(see Figure 1), The
methyl substituent on N(l) is in a pseudo-axial position as can be seen from the
torsional angles C(9)-N{1)-C(7)-C(2) and C{9)-N(1)~C(17)-C(1l5) which are 31.4
*0.1°, Also the methyl group on N(2) is the same configuration. Adoption of
this pseudo-axial position is necessary to keep the methyl group away from the
m-electron cloud of the benzene rings. The distances of 5...N are 3.524 and
3.542 A for S...N{1) and S...N(2), respectively, which are slightly longer than
the expected van der Waals contact of 3,35 A,

The structure of (1) is particularly interesting in view of the conformational
isomerism, since inversions both the eight-membered ring and the nitrogen atoms5
are expected to have energy barriers amenable to study by variable temperature

nmr spectroscopy. Compound (1) was examined by lH nmr spectroscopy at 400 MH=z

over the temperature range from -60 (in CDCl3) to +150 °"C (in DMSO—dé).
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Figure 1. The crystal structure of

compound (1),

(A} View from under. Selected bond
lengths (A): S-C(1) 1.790(4); N(1)-
C(7) L.471(6); N(1)-C(9) 1.452(6);
N(2)-C(8) 1.480(6); N(2)-C(18)
1.461¢6); C€(1)-C(2) 1.39%99(5); C(l)-
C(6) 1.402(6); C(2)-C(7) 1.524(7);
C(6)-C(8) 1.518(6). Selectad hond
angles ("}: C(Ll)-5-C(10) 94.6(2);
C(7)-N{1)-C(9) 112.9C¢4); C(7)-N(L)-
C(1l7) 118.3(3); C{(8)-N(2)-C(16)
117.5¢4); C{8)-N(2)-C(18) 113.1(4):
S5-C(1)-C{2) 119.0(4); S-C(1)-C(6)
119.1(3); C(2)-C{1l)-C(6)} 121.9(4);
C(1)-C(2)-C(7) 122.8(4); €C(Ll)-C(B)-
C(8) 122.4(4); N(LY-C(7y-C(2)
116.6(3); N{2)-C(8)-C(6) 117.4(3).

(B) Side-on view. For clarity, the
carbon atoms of C(12), C(13), and
C(1l4) in the one benzene ring have

been omitted.

However, surprisingly, the 14 omr spectra of (1) do not change in these
temperature ranges, indicating that this compound exists as a single conformer.
This result clearly demonstrates that the compound (1) is conformationally
immobile under the present conditions.

In contrast, N—methyl-5H,7H—dibenzo[b,g][1,5]thiazocinela as an azathiaortho-
cyclophane analogue of (1) and its related compoundslb’lc, and a2 quadruply
ortho-substituted diphenyl ether, 1,11-(ethano)-5H,7H-dibenz[b,g] [1,5] oxa-
thiocin6 as a similar class of (1) are conformationally mobile.

The results described herein are of general importantance for the conformational

analysis of quadruply ortho-bridged biphenyl compounds containing heteroatoms.
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