
Problem Set Seminar — April 2014
1. Synthesis of Inhibitor BCX-4208  (BioCryst Pharmaceuticals) Group A
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4. Synthesis of Carmegliptin (F. Hoffmann–La Roche LTD.) 
3. In addition, propose a simple synthesis of 5-ethoxy-3,5-dioxopentanoic acid.
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1. HCHO, NaOAc,
1. MeOH, 20 °C, 4 h
2. NH4OAc (3.0 eq.),
2. MeOH, 50 °C, o/n
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(7.2 mol scale)
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2. Propose conditions for the following transformations. Group A
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Carmegliptin

3. Propose a mechanism for the following transformation.

Org. Process Res. Dev. 2011, 15,  503-514.
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8. Synthesis of MK-7655 (Merck) — If there is still some time…, first two steps may be interesting.
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1. triphosgene (0.8 eq.), DIPEA (3.2 eq.),
1. DCM, 0 °C, 30 min
2. H2 (3 bar), Pd(OH)2 , Boc2O (1.05 eq.),
2. THF, rt., 20 h

71%
48.7 mmol scale
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then Bu4NHSO4
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6. Propose plausible conditions for the following transformation.
D. Gin, Angew. Chem. Int. Ed. 2001, 40, 1128.
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Org. Lett. 2011, 13, 5480–5483.

5. Synthesis of (–)-Huperzine A (Shasun Pharma Solutions, UK) Org. Process Res. Dev. 2012, 16, 635–642.
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methyl propiolate (2.1 eq.),
8.0 M NH3 in MeOH,
140 °C, 9 h

43%
(89 mol scale)

MeI (3.0 eq.), Ag2CO3 ,
[BnNEt3]+Cl– (50 mol-%),
NaOH, DCM–H2O, rt., 5 h

92%
(82 mol scale)

1. H3PO4 , H2O, 80 °C, 3 h
2. NaH, (MeO)2C=O, 90 °C, 2 h
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AcO OAc                               (1.0 eq.),
B (0.02 eq.), [AllylPdCl]2 (0.01 eq.),
TMG (2.2 eq.), acetone, rt., 1 h

B

TfOH, DCE,
rt., 1 h

45%, >99.5% ee
(3.0 mol scale)

80%
(2.0 mol scale)

1. Ph3P=CHMe,
1. THF, rt., 4 h
2. PhSH (8.7 eq.),
2. AIBN (2.7 eq.),
2. Zn (0.01 eq.),
2. PhMe, 85 °C, 14 h

64%
(72 mol scale)

67%
(3.0 mol scale)

1. NaOH, MeOH, ∆, 40 h
2. DPPA, Et3N, PhMe, ∆, 1 h
3. TMSCl, NaI, MeCN, ∆, 4 h
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(–)-Huperzine A
275 g per batch,

99.9 % purity, >99.5% ee
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7. Synthesis of (±)-Taniguchi Lactone
Org. Process Res. Dev. 2014, asap.

(±)-Taniguchi Lactone
(40.0 kg / 454 mol scale)

1 step

cond.?


