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Summary. The tetra -anthranihde derivatives (5)~(7) have been synthesised.

X-Ray crystallography shows that N, N', N"—tr1methy1tetra -anthramlide (5) adopts

a conformation with three trans- and one c1s-amide linkages 1n the solid state.

Dynamic lHn.m.zr. spectroscopy mdicates that N-benzyl-N', N",N"" -trimethyl -

tetra -anthranmilide (7) exists as an mterconvertmg ternary mixture of chiral

non -planar conformational diasterecisomers m solution.

In view of the stereochemical complexities exhibited by the 12-membered rings m some

, 3

suitably substituted trianthramlides (e.g 1 —4) from both the clynamu:l 2 and static vantage pomts, it
became of considerable mterest to explore the conformational behaviour of the 16-membered rings in the
homologously related tetra-anthramlides. In this communication, we describe the synthesis of
N, N', N"-trimethyl- (3), N,N', N, N"" -tetramethyl - (6), and N-benzyl-N', N", N"" -trimethyl - (7)
tetra -anthranilides, discuss the conformation adopted by compound (3) n the solid state, and explore

tentatively the conformational behaviour of compounds (6) and (7) m solution

The key acyclic amino acid mtermediate (14) was obtamed4 from N-[2-(o -nitrobenzamido) -

benzoyl]anthranilic acld5 {(8) m six steps (_1_) treatment of (8) with E-MeC6H4N:zNNHl\/.fe6 m
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tetrahydrofuran affording the methyl ester (2), (E) reduction (T1C13, EtOH, H20)7 of the aromatic nitro
group m (9) giving methyl dianthranolyl anthranilic acid (10). (1) o-nitrobenzoylation (9-N0206H4C0C1,
L10OH, C6H6’ HZO) of (10) leading to the methyl ester (11}, (1v) methylation (Mel, NaH, DMSO) of (11)

affordmg the N, N', N" -trimethyl derivatve (E), (y_) reduction (T1Cl,,, EtOH, H20)7 of the aromatic nitro

groups m (12) giving the N, N', N"-trimethyl derivative (13) of methylgtrlanthranolyl anthranilic acid, and
finally (v1) de-esterification (L10OH, MeOH) of (13) yielding (14), m p 173—-177O Cyclisation of (14) was
achieved by treatment with N, N -dicyclohexylcarbodiimide i dichloromethane to give N, N', N ~trimethyl -
tetra -anthranilide (5), m p. 295° (ex. MeOH —p-dioxan during four months), in low yield (ca. 2%).
Methylation (Mel, NaH, DMSO) of (3) gave N, N', N, N"" ~tetramethyltetra -anthranilide (6), m.p >300°
(ex MeOH), lH n m,r. data at 30°c T (CD2C12) 2.33-2,65 (16H, m, aromatic protons) and 6.74

(12H, s, 4 x NMe) On cooling the CD2C12 solution down to -100°C, the spectral line shapes remamed
essentially unchanged, This observation 1s consistent with either one of the two following interpretations
(1) ring mversion and mterconversion processes are still occurring rapdly on the 1H n m r. time scale
even at -100°C, or (1) the ground state conformation "frozen out” at -100°C has averaged g4 symmetry,
characteristic of certamn conformations with all-cis and all-trans amide linkages. At this stage, 1t
became obvious to us that a prochiral probe had to be mtroduced mto a tetra -anthranilide derivative i
order to achieve a better understanding of 1its conformational behaviour m solution  The benzyl group
was selected as a suitable probe  Benzylation of (5) gave N-benzyl-N', N, N™ -trimethyltetra -
anthranilide (7), m.p >3000 {ex toluene), 1[—1 n.m r data at 40°C T (CDClS) 2 15-3.15 (21H, m,
aromatic protons), 4 93 (2H, broad signal, benzylic methylene protons), and 6.50, 6.57, 6.61, and 6.66
(9H, signals of different mtensities and variable line shapes, 3 x NMe)  On cooling down to —SOOC,
significant alterations m line shapes characterised spectra  In particular, the broad signal for the
benzylic methylene protons at 40°C eventually gave rise (see Figure 1) to three AB systems (T Al 4 06,
TBI 5.39, ] =15.0Hz, 7T, 437, 7T 4 84, T . 5.04,

AlBI A2 g2 2% laopo TA3 B3
=15.1 Hz)9 with relative mtensies of 0.27, 0.23, and 0 50 for A1Bl, A2B2, and A3B3

= 15,5 Hz,

Jasms
respectively at -30°, Thus, three conformaticnal diastereoisomers of (7) coexist m CDCl3 gsolution
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Figure L. Observed (full line) and computed (broken 1me) spectra of the benzylic methylene
protons of N-benzyl -N', N", N'" -trimethyltetra -anthranilide )

Figure 2, The solid state conformation of N, N', N" -trimethyltetra -anthramlide (5)



in these proportions at this temperature. Computer analysis of the partial spectra shown m Figurc 1
was carried out usmg a program wrlttenlo for exchange of nuclel between all six sites of three AB
systems. An average free energy of activation (AQ*) of 13.6 kcal mol11 for the conformational changes
associated with mterconversions between the three conformational diasterecisomers was obtained
Although 1t 18 not possible to assign conformations to these three diasterecisomers of (7), an X-ray
crystal structure analysis (see Figure 2) of N, N', N" -trimethyltetra -anthranilide (5) has established that
this derivative adopts a conformation with three trans- and one cis-amide linkages.  Whilst this
conformation might correspond with one of the three observable ground state conformations of N-benzyl -
I:I', N, N™ -trimethyltetra -anthranilide (7) i solution, 1t must also be recognised that (1) a strong
mtramolecular C=0--H—NZ hydrogen bond [2 712 (2) 1?] between N(31) and 0(24) mn addition to
(1) lattice forces characteristic of the particular crystalline statell could be responsible for the relative
stabilisation of this solid state conformation for N, N', N"-trimethyltetra -anthranilide (5)
Crystallographic Data  Crystals of (5) are monocliie, a =22.227 (1), b=13 752 (1),
c=8.480 () K, P=98.87 (1)°, U =256 &%, space group P2 /3, Z=4 D =138g em™. Of the

3821 mdependent reflections (8 < 60°) measured on a diffractometer usmg Cu —Kq radiation, 535 were
classified as unobserved  The strueture was solved by direct methods and refined to give an R value

of 0 039
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