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The Synthesis of a Novel Lignan
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Abstract: A short convenient synthesis of a novel lignan,
2-(3’,4’,5’-trimethyoxyphenyl)-1,3-dimethyl-6,7,8-trimethoxy-naphthalene has been accomplished
by the condensation of key intermediates, 3,4,5-trimethoxybenzyl methyl ketone with TiCl,.
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Lignans have attracted much interest over the years on account of their widespread
ocurrence in nature’, and on account of their broad range of biological activity?. Thus,
several lignans are known to exhibit anti-tumor activity®”’, while others function as
growth inhibitors and antifungal agents®®. The importance is the isolation of lignans from
animals, including human beings'®*?, which has led to the suggestion that such
compounds may be an example of a novel class of hormone controlling cell growth.

Lignans can possess many varied types of structure. So to synthesize lignans has
presented a considerable challenge to organic chemists. Many elegant synthetic methods
have been reported™. In ref.13, the synthetic methods of lignans are classified according
to the types of compound prepared. Thus, it can be seen that most of the synthesis
depend upon the condition of reactions, for example, phenolic oxidative coupling™,
non-phenolic oxidative coupling™, Diels Alder and related reactions'. As a part of our
drug discovery program for anti-tumor agents, we needed to synthesize the
isopodophyllotoxin analogues of naturally occurring compounds which possess a
arylnaphthalene skeleton. To prepare these class of lignans, the key intermediate
compound 3" was required(Scheme 1). The compound 3 was synthesized by reduction
of the nitrostyrenes 2 with Fe-FeCls, and then hydrolysis with conc.HCl.Compound 3
was prepared from the 3,4,5-trimethoxy benzaldehyde 1 in yield 78.3%. Condensation of
two molecules of the benzyl methyl ketone 3 with TiCl, in tetrahydrofuran (THF)
afforded 2-(3’,4’,5’-trimethyoxyphenyl)-1,3-dimethyl-6,7,8-trimethoxy-naphthalene 4
in high yield. The mechanism of reaction showed as Scheme 2.
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Scheme 1 Route of Synthesis of Compound 4
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Scheme 2 The mechanism of the condensation of two molecules of 3,4,5-trimethoxyphenyl methyl

ketone 3 with TiCl,
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Figure 1.ORTEP Drawing of Compound 4

Mass spectrometry and elemental analysis established the molecular formula
CusH2506. The *H NMR spectrum showed the presence of two methyl groups (8 2.12,
2.58), six methoxy groups. The **C NMR spectrum also supported the structure 4, and
the structure 4 has been confirmed by x-ray crystallography (Figure 1).The biological
evaluations of the compound 4 is in progress in our laboratories.
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Compound 2: mp, 91-92°C; UV (EtOH) A  (log € ): 339.6 (0.95), 211.6 (3.03) nm; IR
(KBr): 1640, 1580, 1520 cm™; *HNMR (400 MHz CDCly) 8 ppm: 2.51 (3H, d, J=1.5Hz,
CH=C-CHy), 3.95 (9H, s, 3 X OCHj3), 6.65 (2H, s, ArH), 8.06 (1H, brs, CH=C-H); Anal.Calcd
for C,H15NOs: C, 56.91; H, 5.97; N, 5.53; Found: C, 56.90; H, 6.00; N, 5.51.

Compound 3: mp.61-62°C; UV (EtOH) A i (log € ): 270.7 (0.35); 220 (3.49) nm; IR (KBr):
1700, 1582 cm™; *HNMR (400 MHz CDCl3), & ppm: 2.11 (3H, s, COCHy); 3.52 (2H, s,
ArCHy,), 3.80 (9H, s, 3X ArOCHj3), 6.30 (2H, s, ArH). Anal. Calcd for Cy,H1604: C, 64.27; H,
7.19, Found: C, 64.30; H, 7.25.

Compound 4: mp, 159-160C; UV (EtOH) A 4 (log € ): 242.7 (1.96), 205.9 (0.95) nm; IR
(KBr): 3000, 2850, 1580, 1010 cm™; *HNMR (400 MHz CDCIg) 6 ppm: 2.12 (3H, s, CHy),
2.58 (3H, s, CH3), 3.84 (6H, s, 2X COCHj3), 3.94 (6H, s, 2X OCH3), 3.95 (3H, s, OCH3), 3.98
(8H, s, OCH3), 6.90 (2H, s, 2X ArH), 6.93 (1H, s, ArH), 7.42 (1H, s, ArH); *CNMR (400
MHz CDCly) 6 : 19.55, 21.56 (CHy), 55.67, 56.08, 60.94, 60.95, 61.13 (6 X OCH,), 102.81,
106.48, 121.97 (Ar-CH), 124.98, 131.31, 131.37, 134.09, 136.49, 137.67, 139.71, 142.15,
151.06, 152.30, 153.21 (Ar); MS(m/z) (%): 412 (M", 100), 366 ([M-C,HsO]", 38), 351
([M-C3Hg07*, 28); Anal.Calcd for CyyHx06: C, 69.90; H, 6.80; Found: C, 69.78; H, 6.75.
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