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Background

 Huperzine Q isolated by Zhu in 2002 and has
unique aminal moiety and six steriogenic
centers.

* [t was synthesized by Takayoma in 19-steps.

* Lycopladine isolated by Kobayashi in 2006,
nowever, no synthetic method has been

reported.




Retrosynthesis
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EtO O  LiAIH, (20 eq.)
p-TsOH (1 eq.) _ Etp0 (150 ml), rt, 2h
benzene (120 ml) o HO
o EtoH (24 mi) THF (35rtm3!)r; 10% AcOH
reflux, 48 h O~ OEt ’
20 eq. 80 %

J. Am. Chem. Soc. 1956, 78, 4405-4412.



o) O Ag,0(3 eq.)

Lipase-PS, 4 A° MS BnBr (14 ml), rt, 2h
> >
HO benzene, rt HO 50 °C, 6 h BnO
Z>0Ac
1 eq. 1eq. 94 %
(R)-enone ee 95%
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Silver oxide increases basicity:

Ag,0 + M'X — AgO'M' + AgX
weak base strong base
R'OH AgOH + AgX
AgO'M* + AgX RIoM*
R10R2>_-<R2X' AgOAg

Tetrahedron: Asymmetry, 2009, 610-615.



AllyIMgBr (1 eq.) Cul (1 ecﬁ

BnO Me,S, THF (25/250 ml)

-78 °C, 1h
1 eq.

BnO

73 %

Org. React.1992, 41, 135.

BnO

‘r
‘7

)

O EI’>oc
HMNWI
»
-78 °C, 3h



. N | H
- ~TNS DMP(2eq.) :
BnO 1N CH,Cl,(70 ml) BnO N
H 25°C, 1.5h H
1eq 80 %
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Boc

N | 0
~NS DBU(4 eq.)
BnO DMF(370 ml)  BnO 0 ’
25 °C, 72h
NBoc
1 eq. 81%

BnO




) Shrock Cat.(1 eq.) o)
ethylene (1 atm) iPr iPr
BnO O benzene (87 ml)  BnO N ‘){h
reflux, 5h F3C O“M,O_
NBoc NBoc %/ 9
FsC
1 eq. 48% Fsc/\\CF?,
- 7
|Pr/©mr /(’ Moniats -
Fl‘%\ N J{h s =
Fic” 070 .
0 BnO
F;C%CF3
Schrock cat. 11 “ethylene effect™ 14 ~NBoc
Ethylene has two important roles:
1) Converting bulky catalyst to more reactive species.
2) Avoiding side products reactions.

J. Am. Chem. Soc. 1986, 108, 855.



o BH; Me,S (10 eq.) O
Et,O(5ml)
BnO Then, NMO (10 eq.) BnO
TPAP (0.
NBoc (0.05 eq) NBoc
CH,Cl, (5 ml)
1 eq. 50%
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TPAP (Lay-Griffith reagent)

Tetrahedron Lett. 1997, 38, 2813.



0,/ ™ | (+)-CSA (2 eq.)
CH,CI,(0.5ml), 0.5 h .~
BnO Then, Pd(OH),/C (10 mol%)
EtOH (1 ml)
NBoc H, ,rt, 15 h
1 eq. 84% (one-pot)
®
o/ ™4 g~
deprotection |
@)
NBoc SO5H Ng
o M
water loss ' deproteotio>n oroduct
BnO j
N
BnO

J. Org. Chem. 1989, 54, 1548.



(+)-CSA (1 eq.)

NBS (1 eq.)
CH,Cl, (1 ml), rt, 1.5 h H
1 eq.
Alkene halofunctionalization
;'—-Nu (a)chiral cat. Nu X
+ x* —_—

® o R1 R2

R'" R? halogen source

alkene substrate X=F, ClBr,|




(Sml,) (10 eq.)
EtsN (28 eq.)

THF/H,O (5/1, 1.2 ml),

rt, 10 min
1 eq.
L g 2 ¢
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7 ! PH | , PH
H /T H /“'

two-electron transfer
1 and proton transfer
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Y
slow fast

Tetrahedron Lett. 2002, 43, 7197

J. Org. Chem. 2003, 68, 4870.

95%
(-)-Huperzine Q



Second molecule:

O
H
IBX (3 eq.), EtOAC(3 ml), reflux, 1.5 h MeO,C
OH -
then, Br, (4 eq), MeOH (10ml), NaHCO5 (20eq)
NBoc rt, 3h NBoc
1 eq. 76%
O
Crs
1<
w-OH
O
IBX
O H
MeOZC H o =
(+)-CSA(2 eq.)
> .
1,2-dichlorobrnzene (6ml), 160°C, 0.5h H j MeO,C
NBoc N *
CO2Me
1 eq.

95%
3.2:1 (by NMR)



NBS (1 eq.)

Y

THF/H,O/HOAc (1;1;1.5, 5ml),
CO,Me 0°C, 15 min

/

j ring-opening
N >




p-TsOH (10 eq.)
»

toluene (5ml), 4A° MS (369)
120 °C, 36 h MeO,C

1 eq. 62%




CeCl3.7H50 (1 eq.), NaBH, (leq.)

MeOH(5ml), 30 min

MGOQC

1 eq. 80%

+)-Lycopladine B
Luche reduction: (+)-Lycop

H_ loss of o
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MGOzC

1 eq.

Ac,0 (10 eq.) DMAP (0.5 eq)

>
pyridine (1 ml), rt, 7 h

MeO,C

80 %

(+)-Lycopladine C




