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Abstract: Hamigerans natural products are diterpenoids with a variety of chemical structures and
significant biological activities. Structurally, most of them have polysubstituted bromobenzene rings and
[6-6-5] or [6-7-5] tricyclic carbon skeletons. In addition, hamigerans also exhibit a wide range of
biological activities such as antiviral and antitumor. The [ 6-7-5 ] tricyclic carbon skeleton of hamigerans
were synthesized from methyl 2-oxocyclopentanecarboxylate and o-tolueneboronic acid by silyl-
protection reaction, Suzuki coupling reaction, Kulincovinch cyclopropanation reaction, cascade
semipinacol rearrangement/Grob fragmentation, and intramolecular Friedel-Crafts acylation reaction in
27% overall yield. The structures of compounds 1~6 was characterized and confirmed by 'H NMR,
3C NMR and HR-MS(ESI). This synthetic strategy has the advantages of simple and easy availability of
starting materials, novel, concise and efficient route.

Keywords: hamigerans compound; tricyclic carbon skeleton; synthesis; Kulincovinch reaction; cascade

semipinacol rearrangement/Grob fragmentation; intramolecular Friedel-Crafts acylation
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Figure 1 Representative hamigerans natural products

containing [ 6-6-5] or [6-7-5] tricyclic carbon skeleton
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Figure 2 Representative hamigerans natural products with biological activity



— 378 — A Otk # Vol. 33, 2025
o 5 DIPEA, Tf,0 oTf 4
DCM, -78 C
OMe OMe
1, 98% yield
oTf Ti(OiPr),,
Pd(dppf),, KOAc CH, EtMgBr H.C
+ —

CH, 6/002'\"6 Dioxane/H0, 85 C come O CORT W
et e (o
2 1 3, 92% yield 4, 40% yield

O 0  1)C,ChLO,, Toluene O
HaC O CRT CH, PPhs, NBS
2) SnCl,, DCM, 0 C COOH MeCN/DCM,
. -20 C

6, 95% yield in two steps
DIPEA: N,N-—S#NFk 1%
DCM: — 4 ke
THF: DY &0k
NBS: N-IR AR FAME L

5, 78% yield

B3 HA[6-7-5] =3B %) Hamigerans fb- 54 6 H)-A U4k

Figure 3 Synthetic route of Hamigerans compound 6 with [6-7-5] tricyclic carbon skeleton
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(1) B 1AL

W 2- 58 ERSeE F R HT T 5.000 g(35.20 mmol)
BT TR 200 mL BRSO i E 2 IF 20 A
32 30 min, FFERA T IMA T &
5t (CH,Cly, 88 mL) WL, I HRAS T T-78 C b
AN, N-— SR 32 12.30 mL(70.40 mmol) .
15 min Ji7 , 4kZE7E-78 °C LRSI — 6 A R 1T
8.30 mL(49.30 mmol), 30 min J5 , it TLC Wil
(VM . At © ZFRCER =162 1, V : V)
5. BEJS T 0 °C T AmsK (15 mL) K BN,
TS WBE(3%x30 mL) 2 H, A IFA LA, &
ERIK (2x20 mL) PR, 2R 5 HICK B RR a0 T4, ik
40 I P 2 A SR AT (VRN : PR TR« A
fit=1:50, V: V) gifbf5 2] J0 3 IR R 1L
EWI1, 9.459 g I 98%,,

(2) B3 HE L

FET IR B R B T — Sk A& 2
2.000 g(16.40 mmol) fL54) 1 4.050 g(14.70 mmol) |
(1, 130 AR ) — %k | & 1k4m 0.036 g
(0.49 mmol) FIZ R 4.830 g(49.20 mmol) , HHH
23 - BHLET 3 RZ) 30 min, FAE RS FIMA
THE1,4- 5N (43 mL) TR 4K (7 mL) ,
PEHT 10 min BREC, D583 55 R T+ 2 85 °C 4k
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RIS 3 3.050 g, WLFE N 92%; '"H NMR
(500 MHz, CDCl;) 6 7.31~7.03(m, 3H), 7.11~
6.87(m, 1H), 3.55(s, 3H), 2.89~2.84(m, 2H),
2.79~2.75(m, 2H), 2.22(s, 3H), 2.10~1.98(m,
2H); C NMR(126 MHz, CDCl;) d: 165.7, 1562,
138.1, 134.4, 130.2, 129.7, 127.2, 126.6, 125.4,
51.1, 41.1, 33.9, 22.3, 19.5, 1.1; HR-MS(ESI)
m/z: caled for C14H¢0,{[ M+Na]"1239.10482,
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(m, 1H), 2.94~2.87(m, 2H), 2.87~2.84(m,
2H), 2.68~2.61(m, 2H), 2.51~2.45(m, 2H),
2.37(s, 3H), 2.00~1.90(m, 2H); '*C NMR
(126 MHz, CDCly) d: 198.6, 144.7, 141.6, 136.4,
135.1, 133.4, 131.1, 128.0, 126.4, 41.4, 39.6,
37.3, 32.1, 30.7, 24.8, 21.6; HR-MS(ESI) m/z:
caled for CsHO{[M+Na]"}235.1099, found
235.1095,
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Figure 4 Synthetic route of compound 8
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Table 1 Optimization of reaction conditions
Entry Reagen” Additive Solvent T/C Yield/%*
1 NBS — DCM -40 20
2 NCS — DCM -40 0
3 NBS PPh;¢ DCM —40 36
4 NBS PPh;¢ MeCN —40 21
5 NBS PPh;¢ MeCN/DCM —40 48
6 NBS B¢ MeCN/DCM —40 61
7 NBS B¢ MeCN/DCM 0 67
8 NBS B¢ MeCN/DCM RT 47
0.2 mmol 7; 2.5 eq.; 1.0 eq.; “2.5 eq.; “Isolated yield.
® f
o~ N_oO Semipinacol
7 v BjrCD{OH rearrangement By
_
) o =
(0]
7 | 9
O - -Br Br H-OH
O Grob fragmentation
‘ OH "o OH
S

B5 Sk a 8 nl e S LB

Figure 5 Possible reaction mechanism of synthesis of compound 8
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