
S

7) n-BuLi (1 eq.),
THF (0.25 M), 
-40 °C, 45 min

-78 °C → -20 °C, 1 h

10) m-CPBPA (2.5 eq.)
NHCO3 (2.7 eq.)

DCM, 0 °C → rt, 3 h
(64 %, o3s)

11) NFSI (2.5 eq.)
KHMDS (1.2 eq.)

Et2O (0.033 M)
-78 °C, 4 h
(51 %, 10:1 dr)

15) Ph3P(C4H8COOH)Br (4 eq.)
LiHMDS (8 eq.), THF 0 °C, 2 h
16) TMSCHN2 (3 eq.)
Et2O/MeOH (9:1), 0 °C → rt, 1 h

O

O

1) (S)-Proline (2 mol%)
EtOAc, rt, 24 h
then X (2 mol%)
EtOAc, rt, 2 h

2) PMBOH (2 eq.)
Amberlyst 15 (cat.)
MgSO4 (2.5 eq.)

DCM, 0 °C → rt, 24 h,
then MnO2, rt, 8 h

(81 %, 1.7:1 dr)

HO C5H11

3) NBS (1.2 eq.)
AgNO3 (10 mol%)

Me2CO (0.2 M) rt
15 h

(90 %)

4) LiAlH4 (2 eq.)
AlCl3 (1.5 eq.)

Et2O, rt, 1 h
(90 %)

5) Imid (2.0 eq.)
TBSCl (1.5 eq.)

DCM, 0 °C → rt
16 h (94 %)

6) t-BuLi (2.4 eq.)

Et2O, -78 °C → 
-40 °C, 4 h

S

N
O

O
F

F
F

HH

X

8) B (0.8 eq.), THF/Et2O,
-78 °C, 1 h
then TMSCl (4 eq.)
Et3N (4.8 eq.), -20 °C, 20 min

12) DIBAL-H (10 eq.)
THF, -78 °C, 3 h (quant.)
13) TIPSOTf (2 eq.)
2,6-lutidine (4 eq.)
DCM, 0 °C → rt, 3 h

14) DDQ (1.5 eq.)
DCM/H2O (9:1)
0 °C → rt, 6 h, (82 %, o2s)

(82 %, Z/E = 5:1 o2s)

then CuCN (1 eq.),
-78 °C → rt
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10-F-thromboxane A2
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9) O3-O2, -78 °C
~ 5 min, then
PPh3 (0.6 eq.)
-78 °C, 1 h

DCM/MeOH (3:1)



20) NaOHaq. (1 M, 250 eq.)
1,4-dioxane, 0 °C → rt, 1 h 
21) TBAF (3 eq.), THF,
0 °C → rt, 12 h, (78 % o2s)

17) TBAF (3 eq.), AcOH (1.5 eq.)
THF, 0 °C, 1 h, (98 %)
18) XX (4 eq.), DIPEA (6 eq.)
MeCN, 0 °C → rt, 4 h, (α/β  = 2.8:1)
19) Ag2O (6 eq.), 1,4-dioxane
4 Å MS, 80 °C, 12 h (52 % o2s)

N
N+

Cl
Cl-

XX

22) NFSI (4 eq.)
KHMDS (2.4 eq.)

Et2O (0.1 M)
-78 °C, 4 h, (40 %)

26) Ph3P(C4H8COOH)Br (4 eq.)
LiHMDS (8 eq.), THF 0 °C, 2 h
27) TMSCHN2 (3 eq.)
Et2O/MeOH (9:1), 0 °C → rt, 1 h

32) NaOHaq. (1 M, 300 eq.)
1,4-dioxane, 0 °C → rt, 24 h

23) DIBAL-H (10 eq.)
THF, -78 °C, 3 h (quant.)
24) TIPSOTf (2 eq.)
2,6-lutidine (4 eq.)
DCM, 0 °C → rt, 4 h

25) DDQ (1.5 eq.)
DCM/H2O (9:1)
0 °C → rt, 6 h, (84 %, o2s)

(73 %, Z/E = 5:1 o2s)

28) Ac2O (2 eq.), py (4 eq.), DMAP
(0.5 eq.), DCM, 0 °C → rt, 3 h (97 %)
29) TBAF (3 eq.), AcOH (1.5 eq.)
THF, 0 °C, 1 h (94 %)
30) MsCl (1.5 eq.), Et3N (10 eq.), DCM
0 °C → rt, 1.5 h (96 %, α/β  = 1:2)

31) tBuOK (2 eq.), THF/iPrOH, 4 Å MS
0 °C → rt, 3 h (67 %)
32) TBAF (3 eq.), THF, 0 °C → rt 12 h 
(94 %)

10-F2-thromboxane A2

33) Ph3P(C4H8COOH)Br (4 eq.)
tBuOK (8 eq.), THF 40 °C, 1 h
(67 %)
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O
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O Ph

O
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