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Abstract: A short synthesis of racemic Sacidumlignan B was achieved for the first time. The key steps
included a formal reductive coupling between the diaryl ketone and the crotyl bromide, and the
subsequent Friedel–Crafts cyclization, which led to an efficient construction of dihydronaphthalene
skeleton in this 2,7′-cyclolignan natural product.
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1. Introduction

Yue and co-workers isolated Sacidumlignans A–D (1–4, Figure 1) from the EtOH
extract of Sarcostemma acidum (Roxb.) in Hainan Island of China [1]. Among these natu-
ral products, Sacidumlignans A–C (1–3) belong to typical 2,7′-cyclolignans, which have
already attracted broad attention from the synthetic community [2,3]. Previously, Ramana
et al. realized the asymmetric synthesis of Sacidumlignan B (2), a 7′,8′-dihydronaphthalene
member, in 14 steps and 10% overall yield from o-vanillin [4]. Later, we achieved a unified
synthesis of Sacidumlignans A (1) and D (4) by using Ueno–Stork radical cyclization reac-
tion [5]. Recently, we also developed a base-promoted addition of N,N-dimethylacetamide
to 1,1-diarylethylenes, and successfully applied this method to the total synthesis of (−)-
Sacidumlignan B (2) in 3% overall yield [6]. However, this route was 16 steps, and therefore
more efficient strategy for total synthesis of Sacidumlignan B is still in high demand. Herein,
the first racemic synthesis of this molecule (2), featuring seven steps (46% overall yield)
from a known compound, was demonstrated by our group (38% overall yield, nine steps
from commercially available syringol/syringaldehyde).
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2. Results and Discussion
2.1. Retrosynthetic Analysis of Sacidumlignan B

As shown in Scheme 1, this step-economic synthesis of Sacidumlignan B (2) would
end from aldehyde 5 by the Friedel–Crafts cyclization and subsequent dehydration under
acidic condition. This aldehyde would then be generated from lactone 6 through a redox
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manipulation. Eventually, lactone 6 could be prepared from known diaryl ketone 7 [5] by a
formal reductive coupling with crotyl ester 8.
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2.2. Facile Construction of Sacidumlignan B Skeleton

In a forward manner (Scheme 2), this synthesis began with a zinc-mediated Bar-
bier reaction of diaryl ketone 7 and crotyl bromide 8 [7]. This reaction still proceeded
well in gram-scale, and the generated intermediate spontaneously cyclized to form α-exo-
methylene-γ-lactone 9 in one-step and 84% yield. With all the carbon atoms of Sacidumlig-
nan B in hand, the next redox reactions were carried out. First of all, the double bond in 9
was reduced. The NaBH4 and NiCl2 combination in icy THF proved to be an optimal con-
dition [8], and α,β-dimethyl-γ-lactone 6 as the inconsequential diastereomers (dr = 2.5:1)
was thus obtained in 92% yield. The subjection of 6 to the reduction by LiAlH4 followed
by a selective tert-butyldiphenyl silyl (TBDPS) protection of the resultant diol, afforded
monoalcohol 10 in 90% yield. The remaining tertiary alcohol was then reduced by Et3SiH
under the assistance of BF3·Et2O [9], and the subsequent deprotection of TBDPS group in
the resulting silyl ether delivered the primary alcohol 11 in 90% yield. Oxidation of this
alcohol by IBX followed by acid-promoted dehydrative Friedel-Crafts cyclization of the
generated aldehyde 5 with a pseudo-half-chair conformation where aryl and the adjacent
methyl are oriented at respective equatorial position, eventually established the trans-7′,8′-
dihydronaphthalene skeleton with a diarylmethine stereocenter [10] and therefore gave
benzyl-protected Sacidumlignan B (12) in 81% overall yield.
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2.3. Investigation to Debenzylation

The end game of total synthesis for Sacidumlignan B (2) seems to the only removal
of two benzyl groups in 12, which proved to be problematic at the initial investigations
(Table 1). Pd/C-catalyzed hydrogenation at room temperature in EtOH led to not only
the deprotection of benzyl groups, but also over-reduction in the double bond in 12,
therefore providing dihydroSacidumlignan B (13, dr = 8:1) in almost quantitative yield
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(entry 1). Utilization of Lewis acids was next evaluated. The condition with either AlCl3 [11]
or FeCl3 [12] gave no 2 and 13 (entries 2 and 3). To our delight, subjection of 12 into
five equivalents of TiCl4 in DCM at 0 ◦C [13] resulted in the production of the desired
Sacidumlignan B (2), albeit in 15% yield (entry 4). Allowing the reaction temperature to
be lowered to −45 ◦C can provide a significant improvement of the yield (47%, entry 5),
and further lowering temperature led to a slight decrease in the yield for 2 instead (entry
6). Employment of BCl3 could also afford the desired 2 in 49% yield. Anyway, the total
synthesis of Sacidumlignan B (2) was achieved eventually in 23% overall yield from diaryl
ketone 7.

Table 1. Removal of Benzyl Groups.
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Entry Reagents Solvent T/◦C 2 Yield (%) 13 Yield (%)

1 Pd-C/H2 EtOH 20 0 98
2 AlCl3 Me2S 22 0 0
3 FeCl3 DCM 22 0 0
4 TiCl4 DCM 0 15 0
5 TiCl4 DCM −45 47 0
6 TiCl4 DCM −78 39 0

2.4. Efficient Synthesis of Sacidumlignan B

In order to pursue higher efficiency for the synthesis of Sacidumlignan B (2), a modifi-
cation of the reaction sequence was carried out (Scheme 3). To this end, aldehyde 5 already
obtained in Scheme 1 was hydrogenated first to remove benzyl groups, generating phenol
14 in almost quantitative yield. The similar acid-promoted dehydrative Friedel–Crafts
cyclization to that of 5 to 12 proceeded smoothly, and 85% yield of Sacidumlignan B (2)
could be produced. This adjusted route can provide a two-fold increase (46% vs. 23%) in
overall yield for Sacidumlignan B (2), further demonstrating significant superiority to the
previous syntheses [4,6].
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3. Materials and Methods
3.1. General Procedure

For product purification by flash column chromatography, silica gel (200~300 mesh)
and petroleum ether (bp. 60~90 ◦C) were used. All solvents were purified and dried by
standard techniques and distilled prior to use. All of the experiments were conducted
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under an argon or nitrogen atmosphere in oven-dried or flame-dried glassware with
magnetic stirring, unless otherwise specified. Organic extracts were dried over Na2SO4,
unless otherwise noted. 1H and 13C NMR spectra were taken on a Bruker AM-400 (Bruker,
Romanshorn, Switzerland) with TMS as an internal standard and CDCl3 as solvent unless
otherwise noted.

3.2. Synthesis of Compound 9

Compound 8 was prepared according to a known procedure [14].
To a mixture of acetaldehyde (5.7 mL, 100 mmol) and methyl acrylate (13.5 mL,

150 mmol, 1.5 equiv) in a 50-mL, two-necked, round-bottom flask was added DABCO
(1.68 g, 15 mmol). The resulting mixture was stirred at room temperature for 7 days. After
completion, the reaction mixture was treated with 10% HCl (aq.) and Et2O (100 mL) was then
added. The organic phase was separated, washed by water (2 × 8 mL), brine (8 mL), dried
over anhydrous Na2SO4 and concentrated in vacuo to afford the desired alcohol (9.4 g) as a
pale-yellow oil. This crude allyl alcohol could be used directly without further purification.

To a solution of the above allyl alcohol (9.4 g, 72.3 mmol) in anhydrous Et2O (50 mL)
was added phosphorus tribromide (7.7 mL, 86.8 mmol, 1.2 equiv) dropwise at 0 ◦C. The
resulting mixture was stirred at 0 ◦C for 2 h. After the reaction was completed, the mixture
was poured into ice water, extracted with Et2O (150 mL). The combined organic layers were
washed with saturated NaHCO3 solution (20 mL), water (2 × 10 mL), brine (10 mL), dried
over anhydrous Na2SO4 and concentrated in vacuo. The residue was purified by flash
column chromatography (petroleum ether/EtOAc = 30:1→ 10:1) on silica gel to afford
bromide 8 (11.6 g, 86% yield) as a colorless oil.

A dry 100 mL two-necked, round-bottom flask equipped with a reflux condenser were
charged with activated zinc powder (780 mg, 12 mmol, 1.2 equiv) and THF (20 mL) under
argon. The allyl bromide 8 (4.8 g, 25 mmol, 2.5 equiv) and diaryl ketone 7 (5.15 g, 10 mmol)
were then added to the above smoothly stirred system. The generated mixture was stirred
for 5 min at room temperature then heated to 70 ◦C for 5 h until TLC indicated the reaction
was completed. Then the reaction was cooled to room temperature and quenched by
saturated NH4Cl solution (2 mL). The mixture was diluted with EtOAc (150 mL), and the
organic layers were washed with water (2 × 10 mL), brine (10 mL), dried over anhydrous
Na2SO4, and concentrated under reduced pressure. The residue was purified by flash
column chromatography (petroleum ether/EtOAc = 8:1→ 4:1) on silica gel to afford γ-
lactone 9 (4.99 g, 84% yield) as a colorless oil. Rf = 0.41 (petroleum ether/EtOAc = 4:1); 1H
NMR (400 MHz, CDCl3): δ = 7.47 (d, J = 7.2 Hz, 2H), 7.43 (d, J = 7.2 Hz, 2H), 7.33–7.24 (m,
6H), 6.70 (s, 2H), 6.28 (d, J = 2.4 Hz, 1H), 6.27 (s, 2H), 5.55 (d, J = 2.4 Hz, 1H), 5.04 (s, 2H),
5.00 (s, 2H), 3.79 (s, 6H), 3.78–3.74 (m, 1H), 3.68 (s, 6H), 1.02 (d, J = 6.8 Hz, 3H) ppm; 13C
NMR (100 MHz, CDCl3): δ = 169.2, 153.0 (2C), 152.8 (2C), 140.6, 137.9, 137.3 (2C), 136.6,
136.0, 135.8, 128.1 (4C), 127.8 (2C), 127.7 (2C), 127.6, 127.5, 121.2, 104.2 (2C), 103.6 (2C), 90.2,
74.6, 74.5, 56.1 (2C), 55.8 (2C), 43.6, 16.7 ppm. Copies of 1H and 13C NMR could be found
in Supplementary Materials.

3.3. Synthesis of Compound 6

NiCl2 (162 mg, 1.25 mmol, 0.25 equiv) was added to a solution of 9 (2.98 g, 5 mmol) in
THF (20 mL) at 0 ◦C, and the resulting mixture was then stirred vigorously followed by the
addition of NaBH4 (284 mg, 7.5 mmol, 1.5 equiv) portionwise. The reaction mixture was
stirred at 0 ◦C for 2 h, and quenched with 10% HCl (2 mL). The mixture was diluted with
EtOAc (60 mL), and the organic layers were washed with water (3 × 5 mL), brine (5 mL),
dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue
was purified by flash column chromatography (petroleum ether/EtOAc = 4:1) on silica
gel to afford α-methylene-γ-lactone 6 (2.75 g, 92% yield) as a colorless oil. (major isomer)
Rf = 0.47 (petroleum ether/EtOAc = 2:1); 1H NMR (400 MHz, CDCl3): δ = 7.48–7.43 (m,
4H), 7.36–7.27 (m, 6H), 6.65 (s, 2H), 6.24 (s, 2H), 5.04 (s, 2H), 5.01 (s, 2H), 3.81 (s, 6H), 3.70 (s,
6H), 2.89–2.81 (m, 1H), 2.44–2.36 (m, 1H), 1.28 (d, J = 7.2 Hz, 3H), 1.05 (d, J = 6.4 Hz, 3H)
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ppm; 13C NMR (100 MHz, CDCl3): δ = 178.4, 153.3 (2C), 153.0 (2C), 138.4, 137.6 (2C), 137.0,
136.3, 135.6, 128.41 (2C), 128.38 (2C), 128.1 (2C), 128.0 (2C), 127.9, 127.8, 104.7 (2C), 104.1
(2C), 90.6, 74.9, 74.8, 56.4 (2C), 56.2 (2C), 46.3, 41.1, 16.2, 13.2 ppm.

3.4. Synthesis of Compound 10

To a stirred solution of γ-lactone 6 (1.20 g, 2 mmol) in anhydrous THF (20 mL) at 0 ◦C
under argon was added LiAlH4 (91 mg, 2.4 mmol, 1.2 equiv) portionwise. The reaction
mixture was stirred for 3 h at this temperature and quenched carefully by ice water (2 mL)
followed by the addition of 10% HCl (5 mL) dropwise. After stirring for 2 min, the resulting
mixture was diluted with EtOAc (80 mL), and the organic layers were washed with water
(5 × 8 mL) and brine (8 mL), dried over Na2SO4, filtered and concentrated under reduced
pressure. The generated diol (1.18 g, 1.9 mmol) was dissolved in anhydrous DMF (10 mL)
and cooled to 0 ◦C. Imidazole (264 mg, 3.8 mmol, 2 equiv) was then added and stirring was
continued for 5 min followed by the addition of a solution of TBDPSCl (640 mg, 2.8 mmol,
1.2 equiv) in DMF (3 mL). The resulting mixture was warmed to 25 ◦C and stirred for 10 h.
The reaction mixture was then diluted with EtOAc (150 mL) and poured into a separatory
funnel. The organic layers were washed with water (5 × 15 mL) and brine (15 mL), dried
over Na2SO4, filtered and concentrated under reduced pressure. The residue was purified
by flash column chromatography (petroleum ether/EtOAc = 2:1) on silica gel to afford the
tertiary alcohol 10 (1.55 g, 90% yield) as a colorless oil. (major isomer) Rf = 0.34 (petroleum
ether/EtOAc = 2:1); 1H NMR (400 MHz, CDCl3): δ = 7.69–7.67 (m, 2H), 7.53–7.45 (m, 7H),
7.44–7.38 (m, 4H), 7.35–7.27 (m, 7H), 6.90 (s, 2H), 6.88 (s, 2H), 5.76 (s, 1H), 5.03 (s, 2H), 4.97
(s, 2H), 3.82 (s, 6H), 3.75 (s, 6H), 3.51 (t, J = 10.8 Hz, 1H), 3.23 (dd, J = 10.8, 3.2 Hz, 1H), 2.60
(q, J = 6.8 Hz, 1H), 2.21–2.12 (m, 1H), 1.11 (s, 9H), 0.87 (d, J = 6.8 Hz, 3H), 0.75 (d, J = 7.2 Hz,
3H) ppm; 13C NMR (100 MHz, CDCl3): δ = 153.1 (2C), 152.8 (2C), 144.7, 143.0, 138.1, 138.0,
135.6 (2C), 135.5 (2C), 135.3, 135.2, 132.14, 132.09, 130.04, 129.96, 128.37 (2C), 128.35 (2C),
128.05 (2C), 128.03 (2C), 127.9 (2C), 127.8 (2C), 127.7, 127.6, 103.6 (2C), 103.4 (2C), 79.6, 74.94,
74.89, 66.1, 56.2 (2C), 56.0 (2C), 46.9, 34.9, 26.8 (3C), 19.1, 18.8, 8.2 ppm. Copies of 1H and
13C NMR could be found in Supplementary Materials.

3.5. Synthesis of Compound 11

To a stirred solution of the tertiary alcohol 10 (840 mg, 1 mmol) in anhydrous CH2Cl2
(10 mL) at 0 ◦C under argon was added Et3SiH (349 mg, 3 mmol, 3 equiv). The resulting
mixture was stirred for 5 min at this temperature, followed by the addition of BF3·Et2O
(0.5 mL, 3.6 mmol, 3.6 equiv) dropwise. After stirring for 5 min further, the reaction
mixture was diluted with CH2Cl2 (80 mL), and the organic layers were washed with
water (2 × 10 mL) and brine (10 mL), dried over Na2SO4, filtered and concentrated under
reduced pressure. The resulting crude silyl ether (910 mg, 1 mmol) was dissolved in THF
(10 mL) and cooled to 0 ◦C. TBAF (1.31 g, 5 mmol, 5 equiv) was then added and stirring
was continued for 18 h at room temperature. The reaction mixture was then diluted with
CH2Cl2 (80 mL) and poured into a separatory funnel. The organic layers were washed with
water (2 × 10 mL) and brine (10 mL), dried over Na2SO4, filtered and concentrated under
reduced pressure. The residue was purified by flash column chromatography (petroleum
ether/EtOAc = 1:1) on silica gel to afford the primary alcohol 11 (527 mg, 90% yield) as a
colorless oil. (major isomer) Rf = 0.32 (petroleum ether/EtOAc = 1:1); 1H NMR (400 MHz,
CDCl3): δ = 7.48–7.45 (m, 4H), 7.34–7.27 (m, 6H), 6.55 (s, 2H), 6.51 (s, 2H), 4.97 (s, 2H),
4.96 (s, 2H), 3.82 (s, 12H), 3.50–3.47 (m, 3H), 2.61–2.55 (m, 1H), 1.76–1.68 (m, 1H), 0.77 (d,
J = 6.8 Hz, 3H), 0.68 (d, J = 6.8 Hz, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ = 153.4 (2C),
153.3 (2C), 140.3, 139.9, 138.0, 136.1, 135.3, 132.9, 128.38 (2C), 128.35 (2C), 128.1 (4C), 127.69,
127.67, 105.1 (4C), 74.9 (2C), 66.8, 57.2, 56.2 (4C), 36.10, 36.08, 11.8, 9.8 ppm. Copies of 1H
and 13C NMR could be found in Supplementary Materials.
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3.6. Synthesis of Compound 12

To a stirred solution of the primary alcohol 11 (176 mg, 0.3 mmol) in EtOAc (15 mL) at
room temperature under argon was added IBX (1.00 g, 3.6 mmol, 12 equiv). The resulting
mixture was stirred for 3.5 h at 80 ◦C, then cooled to room temperature, and filtered. The
filter cake was washed with EtOAc (150 mL), and the combined filtrate was concentrated
under reduced pressure. The residue was purified by flash column chromatography
(petroleum ether/EtOAc = 2:1) on silica gel to afford the labile aldehyde 5 (154 mg, 88%
yield) as a colorless oil.

To a stirred solution of the above aldehyde 5 (117 mg, 0.2 mmol) in toluene (5 mL)
at room temperature under argon was added TsOH (19 mg, 0.1 mmol, 0.5 equiv). The
reaction mixture was stirred for 1 h at this temperature, and quenched by saturated aqueous
NaHCO3 (1 mL). The resulting mixture was diluted with CH2Cl2 (50 mL), and poured into a
separatory funnel. The organic layers were washed with water (2 × 5 mL) and brine (5 mL),
dried over Na2SO4, filtered and concentrated under reduced pressure. The residue was
purified by flash column chromatography (petroleum ether/EtOAc = 2:1) on silica gel to
afford benzyl-protected Sacidumlignan B (12, 104 mg, 92% yield) as a colorless oil. Rf = 0.35
(petroleum ether/EtOAc = 4:1); 1H NMR (400 MHz, CDCl3): δ = 7.51 (d, J = 7.2 Hz, 2H), 7.47
(d, J = 7.2 Hz, 2H), 7.38–7.25 (m, 6H), 6.47 (s, 1H), 6.36 (s, 1H), 6.29 (s, 2H), 5.04 (s, 2H), 4.97
(s, 2H), 3.88 (s, 3H), 3.73 (s, 3H), 3.71 (s, 6H), 3.64 (d, J = 3.6 Hz, 1H), 2.44–2.38 (m, 1H), 1.84
(s, 3H), 1.08 (d, J = 7.2 Hz, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ = 153.8 (2C), 152.0, 149.0,
140.8, 140.0, 138.7, 138.01, 137.95, 125.2, 131.1, 128.3 (2C), 128.22 (2C), 128.17 (2C), 128.0 (2C),
127.8, 127.7, 121.1, 115.0, 109.0, 104.8 (2C), 75.2, 74.9, 61.6, 56.0 (3C), 52.1, 41.6, 22.5, 18.6 ppm.
Copies of 1H and 13C NMR could be found in Supplementary Materials.

3.7. Synthesis of Compound 13 and Sacidumlignan B (2)

Benzyl-protected Sacidumlignan B (12, 28 mg, 0.05 mmol) was dissolved in EtOH
(2 mL) followed by the addition of 10% Pd/C (58 mg) at room temperature. The whole
system with three-way Teflon stopcock connected to a standard balloon was evacuated and
backfilled with H2, and this protocol was repeated three times. The resulting heterogeneous
mixture was then allowed to stir under a positive pressure of hydrogen. After 2 h, the
hydrogenation reaction was complete, and the reaction mixture was filtered through a
pad of silica gel. The filter cake was washed with EtOAc (4 × 10 mL), and the combined
filtrate was concentrated under reduced pressure. The residue was purified by flash column
chromatography (petroleum ether/EtOAc = 1:1) on silica gel to afford the dihydroSacidum-
lignan B (13, 19 mg, 98% yield) as a white solid. Rf = 0.31 (petroleum ether/EtOAc = 2:1);
(major isomer) 1H NMR (400 MHz, CDCl3): δ = 6.32 (s, 2H), 5.99 (s, 1H), 5.44 (s, 1H), 5.40
(s, 1H), 3.89 (s, 3H), 3.85 (s, 6H), 3.60 (s, 3H), 3.36 (d, J = 10.4 Hz, 1H), 2.97 (dd, J = 16.8,
4.4 Hz, 1H), 2.35 (dd, J = 16.8, 11.6 Hz, 1H), 1.60–1.44 (m, 2H), 1.11 (d, J = 6.4 Hz, 3H), 0.85
(d, J = 6.4 Hz, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ = 146.8 (2C), 145.4, 143.5, 137.5,
136.3, 132.8, 131.7, 123.4, 107.8, 106.0 (2C), 60.1, 56.3 (2C), 56.1, 55.1, 43.4, 35.1, 32.6, 20.1,
17.2 ppm. Copies of 1H and 13C NMR could be found in Supplementary Materials.

The above benzyl-protected Sacidumlignan B (12, 57 mg, 0.1 mmol) was dissolved in
anhydrous CH2Cl2 (2 mL), and cooled to −45 ◦C followed by the addition of a solution
of TiCl4 (0.5 mmol, 5 equiv) in CH2Cl2 (2.0 M, 0.25 mL). The reaction mixture was stirred
for 2 h at −45 ◦C, and quenched by saturated aqueous NaHCO3 (0.5 mL). The resulting
mixture was then diluted with CH2Cl2 (50 mL) and poured into a separatory funnel. The
organic layers were washed with water (2 × 5 mL) and brine (5 mL), dried over Na2SO4,
filtered and concentrated under reduced pressure. The residue was purified by flash
column chromatography (petroleum ether/EtOAc = 1:1) on silica gel to afford the racemic
Sacidumlignan B (2, 18 mg, 47% yield) as a white solid. m.p. = 120.4 ◦C. Rf = 0.30 (petroleum
ether/EtOAc = 2:1); 1H NMR (400 MHz, CDCl3): δ = 6.45 (s, 1H), 6.35 (s, 1H), 6.30 (s, 2H),
5.43 (s, 1H), 5.34 (s, 1H), 3.88 (s, 3H), 3.79 (s, 3H), 3.78 (s, 6H), 3.61 (d, J = 3.2 Hz, 1H), 2.37
(dq, J = 6.8, 3.6 Hz, 1H), 1.82 (s, 3H), 1.07 (d, J = 6.8 Hz, 3H) ppm; 13C NMR (100 MHz,
CDCl3): δ = 146.7 (2C), 145.9, 142.4, 139.1, 137.0, 136.6, 132.9, 126.7, 120.8, 114.9, 108.1, 104.3
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(2C), 61.3, 56.2 (2C), 51.7 (2C), 41.9, 22.6, 18.7 ppm. Copies of 1H and 13C NMR could be
found in Supplementary Materials.

3.8. Alternative Synthesis of Sacidumlignan B (2)

The above aldehyde 5 (58 mg, 0.1 mmol) was dissolved in EtOH (2 mL) followed
by the addition of 10% Pd/C (116 mg) at room temperature. The whole system was
evacuated and backfilled with H2, and this protocol was repeated three times. The resulting
heterogeneous mixture was then allowed to stir under a positive pressure of hydrogen.
After 2 h, the hydrogenation reaction finished, and the reaction mixture was filtered through
a short plug of silica gel. The filter cake was washed with EtOAc (4 × 10 mL), and the
combined filtrate was concentrated under reduced pressure. The residue was purified by
flash column chromatography (petroleum ether/EtOAc = 1:2) on silica gel to afford the
labile phenol-aldehyde 14 (40 mg) as a colorless oil.

To a stirred solution of the above phenol-aldehyde 14 (40 mg, 0.1 mmol) in toluene
(2 mL) at room temperature under argon was added TsOH (10 mg, 0.05 mmol, 0.5 equiv).
The reaction mixture was stirred for 1 h at this temperature, and quenched by saturated
aqueous NaHCO3 (1 mL). The resulting mixture was diluted with CH2Cl2 (50 mL), and
poured into a separatory funnel. The organic layers were washed with water (2 × 5 mL)
and brine (5 mL), dried over Na2SO4, filtered and concentrated under reduced pressure.
The residue was purified by flash column chromatography (petroleum ether/EtOAc = 1:1)
on silica gel to afford the racemic Sacidumlignan B (2, 33 mg, 85% yield) as a white solid
This sample demonstrated identical NMR data to those from previous synthesis.

4. Conclusions

An efficient total synthesis of 2,7′-cyclolignan sacidumlignan B was realized by the
strategic utilization of a formal reductive coupling between the easily-available diaryl ke-
tone and the crotyl bromide. The facile construction of dihydronaphthalene skeleton allows
the further synthetic investigation towards other more challenging cyclolignans [15–18],
and the related progress will be reported in due course.

Supplementary Materials: Copies of 1H and 13C NMR are available online at https://www.mdpi.
com/article/10.3390/molecules27185775/s1.
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