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Synthesis of Suvorexant

Significance: Orexins A and B are excitatory neu-
ropeptides that stimulate wakefulness. Suvorex-
ant is a dual orexin receptor antagonist that is in 
phase III clinical trials for the treatment of insom-
nia. The key step in the asymmetric synthesis 
depicted is a tandem enzymatic transamination–
annulation sequence (F → G → H).

Comment: A previous synthesis of suvorexant 
(N. A. Strotman et al. J. Am. Chem. Soc. 2011, 
133, 8362) involved an asymmetric Ru-catalyzed 
reductive amination in the construction of the di-
azepane ring. The present route benefits from the 
circumvention of transition-metal catalysis and di-
chloromethane as solvent.

A B C

DE

Cl NH2

OH

Cl

O

N
Cl

O

N
Br

Cl

O

N
N

OH

H

Cl

O

N
N

OMs

O

O

N
N

NH
Cl

HC(OMe)3
TsOH (0.01 equiv)

THF, Δ (– MeOH)
(139 mmol scale)

LHMDS (1.5 equiv)
THF, –25 to –15 °C, 1.5 h

then add to NBS (1.5 equiv)
THF, –20 °C to r.t.

ethanolamine (1.5 equiv)
THF–MeCN, r.t., o/n

90% from A

Cl

O

N
N

OMs

O

MVK (1.2 equiv)
NaOH (10 equiv)

DMF, 0 °C, 6 h

MsCl (1.3 equiv)
Et3N (1.4 equiv)

i-PrOAc, 0 °C
81% from D

(119 mmol scale)

F
mp not reported

sitagliptin transaminase
0.5 wt% PLP

triethanolamine
i-PrNH2⋅HCl (6.4 equiv)

DMSO–H2O, 40 °C, 11 h
then HCl in i-PrOH–i-PrOAc

(42 mmol scale)

⋅HCl

H
mp not reported

er > 99:1

O N
NN

Cl

I (1.0 equiv)

K2CO3
i-PrOAc–H2O, 0 °C

96% (33 mmol scale)

O

N
N

N
Cl

O N
NN

Suvorexant
mp not reported

Cl

O

N
N

OMs

H2NG

62% from F

SYNFACTS Contributors: Philip Kocienski
Synfacts 02102012, 8(10), 1049 Published online: 19.09.20121 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0032-1317203; Reg-No.: K07012SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

suvorexant

dual orexin receptor 
antagonists

enzymatic 
transamination

of the 
month

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


