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Synthesis of A Novel Methyl Spirobenzodiazepine Compound
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Abstract: Benzodiazepines(BZDs) are bicyclic heterocyclic compounds that fuse benzene rings with
seven-membered rings, a class of drugs that act in the central nervous system and are used to treat a
variety of conditions, such as anxiety, seizures, and alcohol withdrawal. In this paper, a novel methyl
spirobenzodiazepine compound was synthesized from 1-(Boc-amino) -cyclopropane-1-carboxylic acid
by mixed anhydride method through a step reaction of amidation, removal of protective group,
condensation, thiohydride, hydrazine and syncyclic ring. The reaction was controlled by HPLC with a yield
of 32%(measured as 1-(Boc-amino)-cyclopropane-1-carboxylic acid). The methyl spirobenzodiazepine
compound was obtained with 99% purity. The products and intermediates were confirmed by '"H NMR
and *C NMR. The method has the advantages of easy raw materials, simple process operation, short
reaction time, good purity and yield, and is suitable for industrial production.

Keywords: benzodiazepine; bicyclic heterocyclic compound; biological activity; amidation; mixed
anhydride method
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Figure 1 Five-atom heterocyclic fused benzodiazepine ring compounds

Ethanol

’z

H

Pyridine

r

Hexamine, NH4CI

’f

\V/‘N

N\§ - 5 -
—_— H NH,CI
ol _ examine, NH, Cl _N

Ethanol

98
8-451-6-(2- F A HE)-1-(F5 KL )-4 H-[1,2,4]
=k I [4,3-a][1,4] 3 A e

B2 AR AL 1

Figure 2 Synthetic route 1 of benzodiazepine analogues



57 B

SIMINAGE: — R RO —

R A WINA R — 509 —

(2-FARFE)-1-(F53E)-4H-[1,2,4] =M IF[4,3-a]
(1,489 /A0

e 2 o S AL ST R g — b B L
A O3 (K 3) HTA R AL 1,2, 3- = gf 8
TRERZVE N BET IREE RN HIF . xeetl
YR Z BB E N . & E e
AR BL 7K PR I S i R 1, 2- RO 5O e i
G AR I I e SR 5 IS Sonogashira 38 X AH
PRTEF-H056 2 M B 5 AT, Bl A SIS
kA5 2 8 L MERG a4 . SR I A5 20 Y v ] {4
AT 1, 3 PN, No/Huigsen J v 75
BI) =0 A R LR e R S e Y R
BEVEIR R NT TR0 1,2, 3- =k Jf 2K — A e
e

RIS SCHR RS I, DL 1-(Boc-243% ) -
INBE-1-F2 1R M sk it T —Flogi A 8-75-6-(4-
FAREE)-1-H IR [ I [ 11[1,2,4 ] =M [4,3-q]
[1,4] A E-4 -0k |G 64 3 (K 4),
FE T T LA K™ i 9 BT s AR SR izoR U
R — R AL B W Tl iR A 7= B4 Al

1 SEIGERS

1.1 EE5iAH

AVANCE AV400 MHz B #% % IR (Fi+-
Bruker AH] ) ; Agilent 1260 B AH (A5 (S [ %
FEEA T ) ; A% 5L INVENIO-S U B - 75 441

g
CL

Pd(dba),, Xantphos
Cs,CO;, Toulene

@E Q TMS(PU 3 R £2),

AT (TR A S A ) -
JIT R34 0 T A5 A BT e sl Tolk 24l
HPLC {53 4. Agilent 1260; (354 ; XB-
C18(4.6 mmx250.0 mmx5.0 mm) ; J%¥ K 230 nm; Ji
1.0 mL/min; B 25 °C; Hshl . 285 - K =
BB =70.0:300:01, V:V:V,

1.2 &8
1.2.1 1-(Boc-R L) AI-1-KBR- Tk
896 A%,

) 1L PO A 46.0 g(0.23 mol) Ay 1-
(Boc-Z ik ) - IR BiE-1-RH2 (2), 400 mL 1Y —H &
Bt TR ST RARSR, A . VoK
HE-5~0 C,REFEEARE , ZEIMA 254 ¢
(0.23 mol) ) =2, 24.8 g(0.23 mol ) IS HRZ
fi& , 7E-5~0 °C F ¥ 3 h, HPLC Hi% &5 Rl<15%
(B4, T ) SR EY) 3 I BREFR T
1.2.2  1-(Boc-& Ak )-N-(4-i8-2-(4-F K Wikt ) K
IR A IR-1-F BB (5) 898 %

M 1L AP EE A 300 mL 5 46,
35.0 g(0.11 mol ) ) 5-1R-1-(4-5 -4 H Bk ) -25-2-
W (4) , Bk i MBI, 218 A — 2615
(1) 3 BRI , R AFIREE 75~80 °C [, HPLC
T AW 4<2%. RWVEEHIE, A 20% 957
B KW (30.0 g #P TR T 120.0 g kv )
BB, MR NaHCO; 5 (30.0 g

_
Q)

BB (3)

TBAF(IU J 3556 fk ), Cul
Pd(PPhs)s, THF (VU K1)

27% yleld
84% yleld
N
\‘N
NaN3, \ N’
DMF(N,N-—F1 %/ Bt i)
Cl)]\/CI J\/ 150 C ’g THF(1 zL”}zuﬁq) N’)
—_—
ch03
DCM(—4 k) R | ~
X B Rt
\ NS
64% yield 13% yield HRAAEMUY
88% yield

3

KRR G UL 2

Figure 3 Synthetic route 2 of benzodiazepine analogues
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