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Abstract ; In order to explore the synthetic route of Suvorexant, simplify experimental process and clarify the physicochemical
properties and spectral data of intermediates, the synthetic method of Suvorexant was studied. The target compound was syn-
thesized from 2-amino-5-methylbenzoic acid, followed by diazotization reaction, iodination reaction, Ullmann reaction, amida-

tion reaction, deprotection reaction, and nucleophilic substitution reaction. By optimizing the synthesis parameters, Suvorexant
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and intermediates can be directly obtained by using recrystallization method instead of column chromatography purification. The
results show as follows: Hydrochloric acid aqueous solution is used as the solvent in the diazotization reaction and the iodination
reaction, n (2-amino-5-methylbenzoic acid) * n (sodium nitrite) : n (potassium iodide) =1 : 1.2 : 1.4, the yield is 92.31%; N,
N-dimethylformamide is used as the solvent in the Ullmann reaction, n (2- iodine -5-methylbenzoic acid) # n (2H-1,2, 3-tria-
zole) * n(copper iodide) =1t 2 : 0.05, the yield is 63.47%. Acetonitrile is used as the solvent in the deprotection reaction,
n ((R)5- methyl -4-(5- methyl -2-(2H-1,2, 3- triazol -2- yl) benzoyl) -1,4- diaza -1- carboxylic acid tert-butyl ester) : n(p-tol-
uenesulfonic acid) =1 ¢ 1.2, the yield is 93.02%. The total yield of the route is 47.99% after optimization, and the purity is
99.89%. The structure of the target compound is confirmed by ' H-NMR and "* C-NMR. The optimized route has advantages of

mild reaction conditions and simple process and workup operation, which is suitable for industrial production.

Keywords: organic synthesis chemistry; Suvorexant; insomnia; orexin receptor antagonist; Ullmann reaction
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Fig.2 Synthetic route of Suvorexant
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Tab.4  Effect of the amount of p-toluenesulfonic acid on the yield
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5 1:1.4 93.05

3 & i

DL 2- 3 B-5-F B 28 WY R g e 4 SRRk 0 250 IR B AR B i T 20 R AT TS .l i R A A s o A T
2-fll-5- F L 28 FH i , 2-fl-5- L 8 B iR 28558 Ullmann W L BBE AL B 45 31 (R)-5- 1 JE-4-(5-F 3E-2-(2H-1,
2, 3- M2 ) BRI -1, 4- R IR IR PR - 1R R AU T TR B Ja 42— B ik 7 o8 U AR 30 RO A U R 25 i
7 A5 B0 5 IR R A L RN MR R 47,99 %0 . PR S A R 99. 89% . H AR A P14 H-NMR FI™ C-NMR 75 £ 45
FBAIE

AR SO R T LSBT T 004k R B 45 AR A8 T e R K™=, s iR T & A SClk A 2 A g4k
J5 vk JRy BR A S B A T SO A L Ak T SRR S Tl A AR 7 B8 e T B

A J5 30 e AR 3G R BB b, % IR IR TR 28 19 5 kAT i — 2B 5, 1 08 AT RE 26 9 R S g 3R A7 5 R R A
EHEZ AN

S % 3k /References:

[1] LAUGSAND L E, VATTEN L J, PLATOU C, et al. Insomnia and the risk of acute myocardial infarction: A population study[]]. Cir-
culation, 2011, 124(19). 2073-2081.

[2] VGONTZAS A N, LIAO D, PEJOVIC S, et al. Insomnia with objective short sleep duration is associated with type 2 diabetes: A popu-
lation-based study[ J]. Diabetes Care, 2009, 32(11): 1980-1985.

[3] MASTERS P A. In the clinic:Insomnia[ ] ]. Annals of Internal Medicine, 2014,161(7): ITCI-ITC15.

L4 BRI HTH IR 254 B PRI L) ] B BE 2598 /9, 2013, 11(17) ¢ 490.

[5] US FDA.FDA Approves New Type of Sleep Drug, Belsomra[ EB/OL]. https://www. rxlist. com/script/main/art. asp? articlekey =
180046, 2014-08-13.

[6] MICHELSON D, SNYDER E. PARADIS E, et al. Safety and efficacy of Suvorexant during 1-year treatment of insomnia with subse-
quent abrupt treatment discontinuation: A phase 3 randomised, double-blind, placebo-controlled trial[J]. The Lancet Neurology, 2014,
13(5): 461-471.

[7] BERGMAN J M, BRESLIN M J, COLEMAN P J, et al. Substituted Diazepan Orexin Receptor Antagonists[ PJ]. US: 20080132490,
2008-06-05.

[8] IQBAL J, DAHANUKAR V H, ORUGANTI S, et al. Process for the Preparation of Suvorexant and Intermediates Useful in the Syn-
thesis of Suvorexant[P]. WO: 2015008218, 2015-01-22.

[9] BARTH R, HOFERL-PRANTZ K, RICHTER F, et al. Novel Route of Synthesis for the Preparation of Suvorexant[PJ]. WO
2016020406, 2016-02-11.

[10] BB, EAHM, EW. —FH % Suvorexant ] i S HZ Wy i Jr 8 [P, h [ % F): 106866632, 2017-06-20.

(110 frae &, XDEIE. #EEF, 4. —Fhfl & N-ZRR e Jrk[ Pl A E%F . 107304204, 2017-10-31.

[12] COX C D, BRESLIN M J, WHITMAN D B, et al. Discovery of the dual orexin receptor antagonist [ (7R)-4-(5-chloro-1, 3-benzoxazol-2-
yD-7-methyl-1,4-diazepan-1-yl][ 5-methyl-2-(2H-1, 2, 3-triazol-2-yl) phenyl ] methanone (MK-4305) for the treatment of insomnial[]J].
Journal of Medicinal Chemistry, 2010, 53(14): 5320-5332.

[13] BAXTER C A, CLEATOR E, BRANDS K M J, et al. The first large-scale synthesis of MK-4305: A dual orexin receptor antagonist for

the treatment of sleep disorder[J]. Organic Process Research &. Development,2011,15(2): 367-375.



55 2 4 WIR IR 55 IR IR A B 163

[16]
[17]

[18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]
[26]

[27]

[28]

[29]

BAXTER C A, CLEATOR E, KRSKA S W, et al. Process for the Preparation of an Orexin Receptor Antagonist[ P]. WO: 2012148553,
2012-11-01.
FLEITZ F, MANGION 1, YIN J. Process for the Preparation of an Intermediate for an Orexin Receptor Antagonist[ P]. WO:

2013169610, 2013-11-14.

FEEJE. Suvorexant B AL T AWM [D]. Kt K Tk K%, 2016.

HE. PRI Y R E A NG R T 25D, &0 Z#h B2k, 2017.

TIAN Guodong.Synthesis Method’s Research of Anti-insomnia Drug Suvorexant[ D]. Hefei: Anhui University of Chinese Medicine,2017.
MINEHIRA D, TAKAHARA S. ADACHI I, et al. Laboratory and practical synthesis of Suvorexant, a selective dual orexin receptor
antagonist[ ] ]. Tetrahedron Letters, 2014, 55(42): 5778-5780.

CHEN Yin, ZHOU Yan, LI Junhong, et al. Facile synthesis of Suvorexant, an orexin receptor antagonist, via a chiral diazepane interme-
diate[J]. Chinese Chemical Letters, 2015, 26(1): 103-107.

AT, FACC, mbe R, A JRIRE A T R AL G 4 RO 45 07 [P]. WO 2017133620, 2017-08-10.

HE: R, XEH. MF. AT H# Suvorexant I L& 4 KL # J7 B[P L F . 103923068, 2014-07-16.

WA, LS, BT, S R EORN 2 IR T A A R LPL o E LR 107298678, 2017-10-27.

KUDUK S D, REGER T S, SKUDLAREK ] W. Methyl Diazepane Orexin Receptor Antagonists[ P]. WO: 2016085784, 2016-06-02.
XUFEH S EHfg. 2Rl TV OR R R A i 45 0 k[P i E LA . 105367506, 2016-03-02.

XUTFHA 6 55 3% . 2L, 5 -2-(5-(RO-HI -1, 4 Z @ 2R 3R Bebe-1- 1RO A e i 1 45 05 B& [P b [E % A1) 105330657, 2016-02-17.

XA, FRT KRR R E LA R R R, T E Y AR, 2015, 25(6) : 485-487.

LIU Ruixing, WANG Siyu, ZHANG Meihui. Graphical synthetic route of Suvorexant[ J]. Chinese Journal of Medicinal Chemistry, 2015,
25(6); 485-487.

MIIEYE . GBEAR ., KM, S5 IR E G BRI ], b IE B2 Tl ik, 2016, 47(4): 489-492.

XIANG Yanying, JIN Xiaodong., ZHANG Yan, et al. Graphical synthetic route of Suvorexant[J]. Chinese Journal of Pharmaceuticals.
2016, 47(4) . 489-492.

KATRITZKY A R, SAVAGE G P, GALLOS J K, et al. Convenient large scale preparation of 5-methyl-and 4-nitro-2-iodosobenzoic and
of 4-nitro-2-iodoxybenzoic acids[J]. Organic Preparations and Procedures International, 1989, 21(2): 157-162.

K 55 SR A HE L 00 FIF AT SR 0 A P I 9 B B0 20 LD T U BB K 2 4 4R . 2017, 38(3) 1 263-268.

ZHANG Yong, ZHANG Qiaoyan, LIU Tiantian. Improvement of the synthetic process of fluopyram[J]. Journal of Hebei University of
Science and Technology, 2017, 38(3): 263-268.



