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Synthesis of 3,4-Dihydro-4-hydroxy-9-methoxy-2H-naphtho[2,3-b]thiopyranoquinone
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Abstract: A convergent synthesis of naphtho[2,3-b]thiopyranoquinone 6 has been accomplished wherein
the key step is the Alder-Rickert reaction between the benzothiopyranoquinone 5 and 1-methoxy-1,3-
cyclohexadiene. Copyright © 1996 Elsevier Science Ltd

Naturally occurring naphtho[2,3-b]pyranoquinones have been attracting attention in synthetic organic
chemistry,! since such compounds exhibit interesting biological properties.2 Recently we described a new and
convergent route to naphthopyranoquinones through an Alder-Rickert reaction of the benzopyranoquinone 2
with 1,3-dienes.3 Using this method, the racemic synthesis of the new cytotoxic quinone 1 isolated from
Mansoa alliacea® , and some aza-analogues using 1-methoxy-1,3-cyclohexadiene and 1-aza-1,3-dienes
respectively were reported.:0 As part of our continuing search for more compounds with useful biological

activity we report herein the synthesis of the sulfur bioisoster 6.
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The starting point for the synthesis was the known Michael addition of 2-methoxybenzenethiol to 3-

methyl-2-butenoic acid and Friedel-Craft cyclization of the resultant 3-methyl-3-phenylthiobutanoic acid with
polyphosphoric acid to obtain thiochromanone 3.7 The hydrolysis of 3 with hydrobromic acid, reduction of the
ketone 4 with lithium aluminum hydride and oxidation with potassium nitrosodisulfonate (Fremy's salt)
afforded benzothiopyranoquinone 5 in 46% yield® The reaction of quinone § with 1-methoxy-1,3-
cyclohexadiene in methanol at room temperature gave a mixture of diastereoisomers, which upon enolization

with sodium hydride, oxidation with silver(I) oxide and aromatization by heating in xylenes afforded
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naphtho[2,3-b]thiopyranoquinone 6 in 40% yield.? The product showed a proton spectrum similar to 1, but the
definitive proof of the structure of 6 was deduced by X-Ray crystal analysis (Figure 1).
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Scheme 1. Reagents: a) HBr/AcOH, 84%; b) LiAlH4/THF, 92%; c) K35,0¢/MeOH-H,ONO, 60%; d) 1-
methoxy-1,3-cyclohexadiene/MeOH; e} NaH/THF; Ag,O/THF; f) 135 °C, 40% (from 5)
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Figure 1: X-Ray structure for compound 6
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Data for compound 5: m.p. 64-66 °C; IR 3400 (OH), 1645 and 1620 (C=0) eml; S8H (200 MHz, CDCl3): 1.41 (3 H, s, CH3),

1.50 (3 H, s, CH3), 2.07 (2 H, m, CH»), 3.64 (1 H, broad s, OH), 4.96 (1 H, t, 6.5 Hz, CH), 6.72 (1 H, d, J 10.1 Hz, 6-H or 7-H),

6.80 (1 H, d, J 10.1 Hz, 7-H or 6-H); 8¢ (50.3 MHz, CDCI3): 29.5, 29.8, 42.8, 43.1, 63.5, 133.9, 136.3, 137.8, 147.5, 183.9,

185.0; Found: C: 59.17, H: 5.21, S: 14.32, required for C11H203S: C: 58.90, H: 5.39, S: 14.30.

9. Data for compound 6: m.p. 176-178 °C; IR 3400 (OH), 1645 and 1620 (C=0) cm'l;SH (250 MHz, CDCl3): 1.41 (3 H, 5, CH3),
1.51 (3 H, 5, CH3), 2.10 (2 H, m, CH3), 4.00 (3 H, s, OCH3), 4.01 (1 H, broad s, OH), 5.10 (1 H, t, 6.6 Hz, CH), 7.25 (1 H, dd, J
8.2 and 1.0 Hz, 8-H), 7.67 (1 H, t, ] 8.2 Hz, 7-H), 7.75 (1 H, dd, J 8.2 and 1.0 Hz, 6-H); 8C (62.9 MHz, CDCI3): 29.4,29.9, 42.7,
429, 56.5, 64.1, 117.4, 119.4, 134.2, 134.3, 135.5, 152.6, 159.9, 180.7, 182.6; Found: C: 63.12, H: 5.36, S: 10.44, required for
C16H1604S: C: 63.14, H: 5.30, S: 10.53. Crystal structure details: triclinic, P1, a = 8.217 (2), b = 9.695 (2), ¢ = 10.034 (3) Aia

= 111.43°, B = 95.51°, y= 104.07°, V = 706.5 (3) A3, Z = 2, D = 1.431 g/em3, F (000) = 320, T=293 K.
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