Problem Set Seminar — April 2014

1. Synthesis of Inhibitor BCX-4208 (BioCryst Pharmaceuticals)

Org. Process Res. Dev. 2009, 13, 928-932.

NH, - HCI
Name reaction?
Et0,C~ ~CO.Et
OMe NaOMe (3.0 eq.), HN=CHNH, - AcOH (4.0 eq.), KOH (4.0 eq.), H20, A, 40 h, 1. POCI; (3.0 eq.), A
JI MeOH, A, 24 h | EtOH, A, 20 h | then AcOH m 2.BnONa, BnOH, A, 48 h v
NC™ "CO,Me 79% 72% 90% 64%
(14.1 mol scale) (11.2 mol scale) (5.7 mol scale) (3.5 mol scale)
Name reaction? o
H Hy, PA(OH),/C,
NH EtOH-H,0, X (1.15 eq.), HCHO (1.4 eq.),
N\ then HCI [ Vv EtOH-H,0, 60 °C, 6 h
85%
189 mol scale
BCX-4208
NaBH,,
EtO,C BnNHOH, Novozyme 435, BF3 - OEt,,
aq. HCHO, A Zn, HOAc pH 7.4 buffer THF H,, Pd/C
| \"/| VI —— VIlll-a + VIll-b IX : X
Et0,C 98% 91% 16% 39% 99% 90%

2. Propose conditions for the following transformations.

4. Synthesis of Carmegliptin (F. Hoffmann-La Roche LTD.)

In addition, propose a simple synthesis of 5-ethoxy-3,5-dioxopentanoic acid.

0 Synthesis?

3. Propose a mechanism for the following transformation.

OH

1. PhSCI, Et3N

THErt — A
2. Raney-Ni, THF, A
_—

Org. Process Res. Dev. 2011, 15, 503-514.

1. NaBH, (1.35 eq.), TFA (5.0 eq.)

HOC COzEt 1. HCHO, NaOAc, THF, -10°C to 0 °C
NaOAc (0.1 eq.), MeOH, 20 °C, 4 h 2. Boc,0 (1.3 eq.), PhMe—H,0, 5 °C
MeO 2 EtOH-H,0, 20 °C, 2.NH40Ac (3.0 eq.), (S,S)-DBTA, EtOH, 3. NaOMe (3.0 eq.), HCONH (10 eq.)
m then HCI I MeOH, 50 °C, o/n il 60 °C, 24 h m THF, 35 °C
MeO 81% 71% 93% 85%
(7.2 mol scale) (dr > 96:4, (290 mol scale)

name?

2. MsCl, EtgN, THF, rt.

75 mol scale)

o

HO

\/do U
F
1. (1.3 eq.), 0.1 eq.)

Name reaction?

PhI(OAG), (1.1 eq.),
KOH (5.0 eq.)

aq. HCl, acetone, 50 °C 3. LIHMDS, THF, -10 °C to 0 o[ PhMe, 105 °C, 6 h MeCN-H,0, 28 °C, 4 h
Vil \'/| \')
95% 78% 85%
(285 mol scale) (238 mol scale) (296 mol scale)
F
NH,
~ N
MeO (o]
N
- 2HCI

MeO

Carmegliptin



5. Synthesis of (-)-Huperzine A (Shasun Pharma Solutions, UK)

Org. Process Res. Dev. 2012, 16, 635-642.

methyl propiolate (2.1 eq.), Mel (3.0 eq.), Ag,CO3,
O soMm NH3 in MeOH, [BNNEt3]*Cl- (50 mol-%), 1. H3POy4, H,0, 80 °C, 3 h
o \g 140°C,9h I NaOH, DCM-H,0, rt., 5 h I 2. NaH, (Me0),C=0, 90 °C, 2 h
43% 92% o
</° (89 mol scale) (82 mol scale) 72 n?;llAs)cale)
1. PhgP=CHMe,
THE rt., 4 h
2.PhSH (8.7 eq.), \)]\/
AIBN (2.7 eq.), AcO OAc (10eq),
Zn (0.01 eq.), TfOH, DCE, B (0.02 eq.), [AllylPdCl], (0.01 eq.),
PhMe, 85 °C, 14 h Vv rt,1h v TMG (2.2 eq.), acetone, rt., 1 h m

67% 80% 45%, >99.5% ee
(3.0 mol scale) (2.0 mol scale) (3.0 mol scale)

1. NaOH, MeOH, A, 40 h

PCy,
C;) v LP(:yz

Fi

2.DPPA, Et3N, PhMe, A, 1 h
3. TMSCI, Nal, MeCN, A, 4 h
vi >
37% F _
(4.0 mol scale) NH,

ZI

(-)-Huperzine A

275 g per batch,
99.9 % purity, >99.5% ee

6. Propose plausible conditions for the following transformation. 7. Synthesis of (+)-Taniguchi Lactone

D. Gin, Angew. Chem. Int. Ed. 2001, 40, 1128. Org. Process Res. Dev. 2014, asap.

AcO
OAc OH

8. Synthesis of MK-7655 (Merck) — If there is still some time..., first two steps may be interesting.

cond.? o

1 step =
Me ° cond.? MeIOJ HO/\/\/OH — /\E>=o
_
HO

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

Org. Lett. 2011, 13, 5480-5483.

o 'BUOK (1.5 eq), LiBH, (1.0 6q) 1. p-CF3CgH4SOCl, EtsN, DCM
NBoc [Me3S=0]"I" (1.7 eq.), [Ircod)Cll, (0.01 eq.), THF-PhMe, 2. BocNHOBN, ‘BuOK, DMAC, 40 °C
i H DMSO, rt. 1 h | PhMe 80°C.10h PELACAL] j 3:MsOH, DGM, TsOH, MeCN
I
71% 112 mmol scale 67% 51%
o NCbz (167 mmol scale) dr=14:1
1 1. triphosgene (0.8 eq.), DIPEA (3.2 eq.),
O:g- SO; - pyr (3.5 eq.), DCM, 0 °C, 30 min

-0 HBF4OEt; (1.4 eq.), 2-picoline, THF-DCM,

2. Hj (3 bar), Pd(OH), , Boc,0 (1.05 eq.),
THF rt., 20 h

o (o]
N TFE, rt. 12 h then Bu,NHSO
i )t en Bu
E\N [ v ks
o N
«. N 68% 196 mmol scale
‘e
I§
(o]

71%
48.7 mmol scale



