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1. Experimental section
Synthetic general method

All reactions were carried out under N, atmosphere with dry solvents unless
otherwise noted and monitored by thin-layer chromatography (TLC) carried out
on 0.25 mm silica gel plates (60F-254). Silica gel (200-300 mesh) supplied by
Qingdao Marine chemical factory in China was used for flash column
chromatography. Anhydrous THF was distilled from sodium-benzophenone.
CH,Cl, and DMF were distilled from CaH,. Other solvents or reagents weren’t
purified. Yield refers to chromatographically and spectroscopically ('H, 3C
NMR), unless otherwise stated. NMR spectra were recorded on either a 400
MHz spectrometers ('H: 400 MHz, '3C: 100 MHz) or 500MHz ('H: 500 MHz,
13C: 125 MHz). High-resolution mass spectra were obtained from a MALDI-
TOF Mass Spectrometer. IR spectra were recorded on a shimadzu FT-IR
spectrophotometer. Optical rotations were measured on a digital polarimeter in
CHClI; at 25 °C.



(R)-1-((S)-4-benzyl-2-thioxothiazolidin-3-yl)-3-hydroxyhexadecan-1-one (7)

To a stirred solution of compound 5 (4.00 g, 15.91 mmol, 1.0 equiv.) in dry
CH,Cl, (150 mL) was added dropwise TiCly (16.70 mL, 16.70 mmol, 1 M in
CH,Cl,, 1.05 equiv.) at 0°C under N,. After 15 min, DIPEA (2.26 g, 17.50
mmol, 1.1 equiv.) was added to the solution slowly. After another 40 min, the
solution was treated with NMP (3.10 mL, 31.82 mmol, 2.0 equiv.) at the same
temperature. 10 minutes later, aldehyde 6 (3.70 g, 17.50 mmol, 1.1 equiv.) in
dry CH,Cl, (10 mL) was added to the solution via a cannula. The solution was
stirred for 2 h at 0°C and then quenched with saturated NH4Cl solution. The
organic layer was separated and the aqueous layer was extracted by CH,Cl,
(100 mL x 3). The combined organic solution was washed with sat. NaCl
solution, dried over anhydrous Na,SQO,, filtered and concentrated under reduced
pressure. The residue was purified through flash chromatography

(Hexane/EtOAc = 20:1) to yield the product 7 (4.46g) and its diastereoisomer
D

(0.18g) as colorless oils (65%, dr = 93:7). 7: [a] =204.4 (c 2.8, CHCI;). 'H

NMR (500 MHz, CDCLy): & 7.36-7.33 (m, 2H), 7.30-7.27 (m, 3H), 5.43-5.38
(m, 1H), 4.19-4.11 (m, 1H), 3.64 (d, J = 17.5 Hz, 1H), 3.41 (dd, J = 11.5, 7.5
Hz, 1H), 3.23 (dd, J=13.0, 3.5 Hz, 1H), 3.14 (dd, J=17.5, 9.5 Hz, 1H), 3.05 (t,
J=11.8 Hz, 1H), 2.89 (d, J = 11.5 Hz, 1H), 2.64 (br, 1H, OH), 1.59-1.56 (m,
1H), 1.50-1.48 (m, 1H), 1.29-1.21 (m, 22H), 0.89 (t, J = 6.7 Hz, 3H); '3C NMR
(100 MHz, CDCls): 6 201.3, 173.2, 136.3, 129.3, 128.8, 127.2, 68.2, 67.8, 45.8,
36.7,36.3, 32.0, 31.8, 29.6-29.5 (br, 7C), 29.3, 25.5, 22.6, 14.1; IR (film): 3427,
2924, 2853, 1695, 1455, 1363, 1343, 1292, 1262, 1192, 1164, 1138, 1044, 746,
701 cm!;

HRMS (ESI): m/z calcd. for C;4H4oNO,S, [M+H]" 464.2651, found 464.2650.
D

Diastereoisomer of 7: [o] = 98.8 (¢ 2.7, CHCI;). '"H NMR (500 MHz,

CDCly): § 7.37-7.34 (m, 2H), 7.30-7.27 (m, 3H), 5.44-5.40 (m, 1H), 4.08-4.06
(m, 1H), 3.46 (d, J = 17.5, 9.3 Hz 1H), 3.41 (dd, J = 11.5, 7.3 Hz, 1H), 3.35 (dd,
J=17.5,2.5 Hz, 1H), 3.24 (dd, J = 13.0, 4.0 Hz, 1H), 3.05 (dd, J = 13.0, 10.5
Hz, 1H), 2.91 (d, J = 11.5 Hz, 1H), 2.73 (br, 1H, OH), 1.60-1.58 (m, 1H), 1.51-
1.47 (m, 1H), 1.32-1.27 (m, 22H), 0.89 (t, J = 6.9 Hz, 3H); 13C NMR (100 MHz,
CDCly): § 201.4, 173.8, 136.3, 129.4, 128.9, 127.2, 68.4, 68.2, 45.5, 36.7, 36.6,
32.0, 31.9, 29.6-29.5 (br, 7C), 29.3, 25.4, 22.6, 14.1; IR (film): 3427, 2924,
2853, 1699, 1683, 1496, 1467, 1455, 1343, 1294, 1262, 1164, 1138, 1040, 773,



701 cm'; HRMS (ESI): m/z calcd. for C,sH4oNO,S, [M+H]* 464.2651, found
464.2650.

(R)-3-hydroxy-N-methoxy-N-methylhexadecanamide (8)

At 0°C, to a solution of compound 7 (0.16 g, 0.35 mmol, 1.0 equiv.) in
anhydrous DCM (1.7 mL) was added MeONHMe=HCI (0.14g, 1.38 mmol, 4.0
equiv.) and imidazole (0.12 g, 1.73 mmol, 5.0 equiv.). Then the resultant
mixture was stirred overnight at room temperature. The reaction was quenched
with saturated NH4Cl and extracted with EtOAc (5 mL x 3). The combined
organic solution was washed with sat. aq. NaCl, dried over sodium sulfate,
filtered and concentrated in vacuum. The residue was purified with flash
chromatography (Hexane/EtOAc = 8:1) to provide compound 8 (0.087 g, 80%)
as a colorless oil. 'H NMR (400 MHz, CDCl;): 8 4.02-3.98 (m, 1H), 3.67 (s,
3H), 3.18 (s, 3H), 2.64 (d, J = 16.4 Hz, 1H), 2.43 (dd, J = 16.6, 9.4 Hz, 1H),
1.57-1.53 (m, 1H), 1.43-1.41 (m, 1H), 1.29-1.21 (m, 22H), 0.86 (t, J = 6.8 Hz,
3H); '3C NMR (100 MHz, CDCls): 6 173.9, 67.8, 61.2, 38.1, 36.5, 31.8, 31.8,
29.6-29.5 (br, 7C), 29.3, 25.5, 22.6, 14.0; IR (film): 3439, 2924, 2854, 2361,
1648, 1466, 1276, 1180, 999, 749 cm'; HRMS (ESI): m/z calcd. for
CsH3sNO;" [M+H]": 316.2846, found 316.2850.

(R)-3-((tert-butyldimethylsilyl)oxy)-N-methoxy-N-methylhexadecanamide (9)

At 0°C, to a solution of compound 8 (87 mg, 0.28 mmol, 1.0 equiv.) and
imidazole (75 mg, 1.10 mmol, 4.0 equiv.) in anhydrous DCM (1.7 mL) was
added slowly the solution of TBSCI (95mg, 0.63mmol, 2.3equiv) in DCM. The
mixture was then stirred overnight at room temperature. When TLC monitor
indicated compound 8 was consumed, the reaction was quenched with sat.
NH4CI solution and extracted with DCM (5 mL X 3). The combined organic
layer was washed with sat. NaCl solution, dried over sodium sulfate, filtered
and concentrated in vacuum. The residue was purified with flash
chromatography (Hexane/EtOAc = 25:1) to give the desired product 9 as a
colorless oil (98mg, 83%). 'H NMR (400 MHz, CDCl;): 4.24-4.18 (m, 1H),
3.68 (s, 3H), 3.16 (s, 3H), 2.70 (dd, J = 14.1, 7.2 Hz, 1H), 2.37 (dd, J = 14.6,
5.2 Hz, 1H), 1.49-1.45 (m, 2H), 1.30-1.21 (m, 22H), 0,87 (t, J = 6.8 Hz, 3H),
0.85 (s, 9H), 0.05 (s, 3H), 0.02 (s, 3H); 13C NMR (125 MHz, CDCl3): 8 172.6,

_4-



69.5, 61.2, 39.6, 37.9, 31.9, 29.7-29.6 (br, 7C), 29.3, 25.8, 25.0, 22.6, 18.0, 14.0,
-4.7, -4.7; IR (film): 2927, 2855, 2360, 1676, 1462, 1388, 1256, 1096, 1005,
836, 776, 749 cm’'; HRMS (ESI): m/z caled. for CrsHsNO;Sit [M+H]":
430.3711, found 430.3711.

(R)-3-hydroxyhexadecanoic acid (11)

The preparation of acid 11 was following that of compound 14. Yield: 70%.

'H NMR (500 MHz, CDCls): 8 4.09-4.01 (m, 1H), 2.58 (dd, J = 16.6, 2.7 Hz,
1H), 2.48 (dd, J = 16.6, 9.0 Hz, 1H), 1.57-1.55 (m, 1H), 1.48-1.45 (m, 2H),
1.29-1.21 (m, 21H), 0.89 (t, J = 6.8 Hz, 3H); 3C NMR (125 MHz, CDCls):
177.0, 68.1, 41.0, 36.6, 31.9, 29.70-29.50 (br, 7C), 29.3, 25.4, 22.7, 14.1; IR
(film): 2913, 2847, 1681, 1470, 1411, 1392, 1223, 1074, 1018, 874, 719, 547
cm’'; HRMS (ESI): m/z calcd. for CigH3,O3Na® [M+Na]*: 295.2244, found
295.2230.



NMR spectra:
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Compound 13:
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Compound 14:
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Compound 3:
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Compound 7-diastereoisomer:
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Compound 11:
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Compound 3:
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HRMS spectra:

Compound 7:

1

Intensity. counts

+TOF MS: 19.920 to 20.203 min from Sample 6 (160331) of 160331 wiff
a=3.60080337427880970e-004, 10=-2.50540448676401870e+001 (Turbo Spray), sublracted (18.354 to 18.987 min)
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—I +TOF MS: 0.631 to 0.715 min from Sample 21 (160919) of 160919.wiff Max. 1.5e4 counts.
a=3.6008009: 004, 10=-2.43873505727460720e+001 (Turbo Spray)
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+TOF MS: 45.188 to 45 305 min from Sample 1 (160411) of 160411 wiff
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+TOF MS: 14.174 to 14.357 min from Sample 14 (160426) of 160426 .wiff
2=3.60080053398363730e-004, 10=-2.50369805442824140e+001 (Turbo Spray), subtracted (13.025 to 13.358 min)

Max. 3844.2 counts.

Intensity, counts

3800
3600
3400
3200
3000
2800
2600
2400+
2200
2000
1800
1600
1400
1200
1000
8004
600 {
400
200%

417.3000

2zb-20160427

C26H4104(+); m/z Error: 0.15 ppm; m/z Error: 0.06 mDa

|
418.3043

434.3284
|

4392829

|\440 2669

412

414

418

418 420 422 424 426 428 430 436

mfz, Da

432 434 438

440 442 444 446 448
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Aculeatin A:

—I +TOF MS: 25833 to 26 149 min from Sample 3 (160512) of 160512 wiff

Max 3343 8 counts
a=3.60086035968453990e-004, 10=-2.50939919431184530e+001 (Turbo Spray), subtracted (23.118 to 24.317 min)

3344 441.2971
32004

3000 (0]
2800 |

] zzb-20160512
2600

24004
1 C26H4304(+); m/z Error: 0.03 ppm; m/z Error: 0.01 mDa
22004

1 419.3156
2000+

1800 O

1600+ "y OH

1400 Oy

1200 12
1000- .

#00] ‘ 4133118 aculeatin A

4423000 |
600 |

|
1 4213300
400 420319‘9 Sk

Intensity, counts

4383670 |
|
200y | | 4363441 | |
o] 1 | | i
408 410 412 414 416 418 400 422 424 426 428 430 432 434 436 438
miz, Da

440 442 444 446 448 450 452 454 456

-34 -



