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Synthesis of Natural Products Using the Dearomatization Reactions
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Through the development of fluorescent dyes, we sometimes met the phenomenon
of dearomatization of the naphthalene ring. Therefore, we thought that if the dearomatization
reaction of the naphthalene ring could be well understood, these reactions are applicable to
synthesis of complicated compounds in short reaction steps. In this study, we investigated (1) the
regioselective nucleophilic addition of organolithium species to aromatic lactones, and (2) the
total synthesis of Auxarthrones A, B, D, and FR 901235 using the dearomatization of the naphthalene
ring as a key reaction.
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Scheme 1. Nucleophilic Addition Reaction with Dearomatization of Naphthalene Ring
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Figure 1. Structures of Auxarthrones A, B, D, and FR-901235. Scheme 2. Unusual Rearrangement of Dinaphthyl Ketone 21
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Table 1. Screening of reaction solvents and organolithium reagents

-78°C,1h
conditions yields (%) of Ratio of
entry
RLi equiv solvent 2 3 4 2+3:4
2a: 3a:
1 n-BulLi 3 THF 4a: 41 1:1
10 32
2a: 3a: 4a:
2 n-BulLi 3 Toluene 7.1:1
4 67 10
THF:HMPA = 2a: 3a: 4a:
6° n-BulLi 6 1:4.3
9:1 4 13 73
2b: 3b: 4b:
10 sec-BulLi 3 THF 1:4.7
8 8 75

DX, BRAREEEAWT, n-Buli & sec-BuLi ORJGM%EFHN/= (Table2), ARG
AT, BEIX THF IZEE U, HMPA 2 EDEFMENIAN TRV, WINOEEZ AV
72BETE nBuli 2 HWHBEITIE 1,24 IMEMER U, sec-Buli & FWZ5EI1CIX
1,4- Hbﬂ%?‘)‘fﬁ%‘?é@ﬁf)\&bmto KIGEBDKISRILEDAAEE®, BHEY F7 4
DEEEEDENIFINERREICHELEZ TS L BbNhz, FIZ entry 5, 6 Tl
n-BuLi & FAWZBEITIZBED 1,2-(MIEMES N DI U, sec-Buli & AW /=5E51
1% 1,6- ﬁiJ[leMNfﬁf'a LTiEohrz,



Table 2. Attempted reactions of various aromatic lactones with n-BuLi or sec-BulL.i.

products (isolated yield)

R Rr

10a (R = n-Bu, -)
10b (R = sec-Bu, -)

@jgzo

11a (R = n-Bu, -)
11b (R = sec-Bu, 59%)

13a (R = n-Bu, 58%)
13b (R = sec-Bu, 14%)

14a (R = n-Bu, -)
14b (R = sec-Bu, 28%)

a0

16a (R = n-Bu, -)
16b (R = sec-Bu, -)

17a (R = n-Bu, -)
17b (R = sec-Bu, 56%)

entry substrate RLi
o] HO p
QL
1 5 n-BuLi 9a (R = n-Bu, 88%)
2 sec-BuLi 9b (R = sec-Bu, 33%)
(e} 0]
QLT
O OH
3 6 n-BulLi 12a (R = n-Bu, 16%)
4 sec-BulLi 12b (R = sec-Bu, 36%)
OO/ Os_R
5 7 n-BuLi 15a (R = n-Bu, 88%)
6 sec-BuLi  15b (R = sec-Bu, 18%)
o
\ o Q
oW, 9O 8
OH
o) o
7 8 n-BuLi 18a (R = n-Bu, 16%)
8 sec-BulLi 18b (R = sec-Bu, -)

OH
O/\/OH

19a (R = n-Bu, 68%)
19b (R = sec-Bu, -)

20a (R = n-Bu, —
20b (R sec- Bu 59%)

Reaction conditions: substrate (1 equiv.), n-BuLi (3 equiv.) or sec-BuLi (3 equiv.), THF, =78 °C, 1 h.
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JEDRRAANGE S DD & #ET U 72, n-Buli
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B 7 #2225, n-BuLi 1,2 000 =1t&4 15a & sec-BuLi V1,2 fHinL 7=4k&

¥ 15b & sec-BuLi »31,6 HANL 7={L&W 17b A3,

1% sec-BuLi AN n-BuLi &V EKRIGHENS
HEEZRPTVWEEZRLTWS, RIT

PMIINL 7= £ Bl

T U, n-BuLi DRIIIEM K6 & U TE

1755 D TRONEZ, TDZ
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Table 3. Reactions of compound 7 with n-BuLi and sec-BulLi in the presence/absence of

galvinoxyl.
04O
0 0#/ n-BuLi Oy R HO LR {/
o sec-BuLi OH OH O
O e T O™ OO
R
7 15a (R = n-Bu) 16a (R = n-Bu) 17a (R = n-Bu)
15b (R = sec-Bu) 16b (R = sec-Bu) 17b (R = sec-Bu)
Equiv. of NMR ratio (%) of
Entry?
galvinoxyl 15a 15b 17b n-BulLi : sec-BulLi 1,2-:1,4-
1 - 28 17 55 28:72 45:55
2 1 47 22 31 47:53 69:31
3 3 72 15 13 72:28 87:13

a) 16a, 16b, and 17a were not observed.
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Scheme 3. Coupling and Key Rearrangement Reaction
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Scheme 4. a) Oxidation of compound 27 and b) Total Synthesis of Auxarthrones A, B, D, and FR-901235
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