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Detection of Related Substances of Key Intermediates of Zolpidem Tartrate and Synthesis
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Abstract: Objective

liquid chromatography (HPLC) method was used to detect the related substances in compound 3,the chromatographic column was

To control the quality of key intermediate compound 3 of zolpidem tartrate. Methods High - performance
Agilent Pursuit 5 C, column (150 mm X 3.9 mm, 5 wm) , the mobile phase was pH 6.0 phosphate buffer — methanol —
acetonitrile (gradient elution) , the flow rate was 1.2 mL / min, the column temperature was 30 °C,the detection wavelength was
254 nm, and the injection volume was 20 pL. The main impurities in compound 3 were synthesized and their structures were
confirmed by the mass spectrometry and nuclear magnetic resonance spectroscopy. Results The linear range of compound 3 was
0.092 8 - 556.768 9 pg / mL (r = 0.999 7,n = 5). The limit of detection (LOD) was 1.0 ng,and the limit of quantification
(LOQ) was 2.0 ng. The precision, stability, and repeatability test results all meet the requirements. The purity of six batches of
compound 3 was higher than 90%, with the detected relevant substances being impurity 1, impurity 2, unknown impurity, and
compound 2, and their relative retention time was 0.32,1.12,2.23,and 1. 67, respectively. With compound 3 as the raw material,
impurity 1 and impurity 2 were synthesized with purities of 99.04% and 98.72%, respectively. Conclusion The method has strong
specificity, high accuracy, and good stability, which can provide a reference for the quality control of zolpidem tartrate. The
synthesized impurities have high purity and can be used as impurity reference standards.

Key words: zolpidem tartrate; intermediate compounds; related substances; impurity synthesis; HPLC; mass spectrometry; nuclear

magnelic resonance spectroscopy
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1.1 {4=8

Waters e2695 i 125 24 A 2 35 4 ( 58 [E Waters 2y
) ) 5 Agilent 1100 — Themo — LTQ ORBITRAP XL (TI -
0027 ) 74 J57 35 A [ I3 2% 4 Sy Jom 4 vl 15 25 #L 26 (HEST)
P, F B T ], Agilent 400 MR (TI - 0008) 78 5 ik
el Bt R oA R IR BN, 390 [ S Aglient 24
] ; MS105DU % Hi K- (5ii - Mettler Toledo 23 w] , #
JE40. 01 mg) ; KQ — S00DE B %4288 75 i it vk s (R 1l
TR AR A BRA ], 2Rk 400 W, 455 40 kHz) .
1.2 X%

AREY Ll I RN ETRE N A et 7/ R T Voo e R B2 N | 4
WA A RS w\) #2543 51 8 191101, 191102, 200102,
20191126x,20191216x,20200301 ) ; 5z ([ 2454 H 1k~
KA FRAFD
2 HEEHER
2.1 BXRYFRKN
2.1.1 BiE&

{35« Agilent Pursuit 5 Cg (150 mm X 3.9 mm),
5 wm); FLSIAH : pH 6. 0 BEFREE 2% i (A) - HEE(B) -
CNECC) BRI (B L3R 1) 5303 < 1. 2 mL / min;
FEIR :30 °C5 K%K - 254 nm; PEAE R 20 pL.

&1 RIBEHEERER (%)

Tab.1 Gradient elution program of the mobile phase (%)

B 1a] AR A A B AEhARC
0~ 3 min 76 10 14
3 ~38 min 76 — 48 10 — 36 14— 16
38 ~ 48 min 48 36 16
48 ~ 49 min 48 — 20 36— 55 16 — 25
49 ~ 63 min 20 55 25
63 ~63.01 min 20 — 76 55— 10 25— 14
63.01 ~70 min 76 10 14
2.1.2 BH#HA&

O AL A8 3 10 mg, KB HRE , H 20 mL A&
S, pH 6. 0 B2 Eh 22 vhil — HEE — 2B (50:20:
30,V / VI V)&, 8 B0 pH 6. OBERRERSE
Wk - BB - ZH85(50:20:30,V/ VI V)EZ BE4], BIS
M VAR
2.1.3 FHEF¥FFEE

L JE P S I A G gl AR D A2, 1. 2 350 it
IR E B, 72, 1. LI (A3 A h b Re i . 45
EHBERRTIAL G Y 3 K A= 5 R, 26 0 & &
RA47.
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Fig. 1 HPLC chromatogram of the specificity test of the mobile phase

LRI R AR 2. 1. 230 F S A O
i, M pH 6. 0 BEIREL 2% vhil — B — £ 5 (50:20: 30,
VI VIV) SRR R T & W5 5 556. 768 9,
463.974 1,231.987 0,4. 639 7,0. 092 8 pg / mL [ R 4]
BT, #2020 1L LIRS R AR e, DT i
WRE (X, g / mL) ARG AA R (TR (Y) A A AR A T2k
PRI, A3\ )35 Y = 78 694 X + 64 320(r =0.999 7,
n=5) AREYW LG 3 M I EEEL0.0928 ~
556. 7689 pg/ mLIEFHIN SIEIFZMOCR RAT.

R0 R 5 5 H BR A A < B 2. 1. 2 700 A T A TG E
LR 2. L LI ARk A R A DUE R LE (S / V)
Ry 3 A% i 1 AR 5 SR AR RR L S 7 N A 10 4% i 1 R 7Y
5N PR ARG R R 1. 0 ng, & 5 PR 2. 0 ng.

Ko B0 R 2 B 2. 1. 2 00 A IR TS
o B Tl R iR - J U S UR A7 S 2 el R/ I Tl g i
T SR A 3 W T FL Y RSD 24 0. 20% (n = 6) 5 3%,
AN E N B AEASTR] H 34 2. 1. 1300 {433 45 1443 501 1k
FEIE , SR U TR IE — A T 345 2 B A 3 i, 4521
AT 2 4B W 2. 5 KA S T [ AH X £ B B[]
(RRT) = 0.24] | B\ Z% ot & £ M M 22 53 51l R 0. 12%,
0.05%,0.06%,0.27% (n = 12) . 45 - F2 W] A28 K5 25
R4

A2 PRI ORE L #8621, 2 300 R O ik i 45 s
AR 647, #e 2. 1 I AR A UEAE I E e SRR
TP SR FH e i AR — AR T RS A A o o A R
2 AE W) 2 R RS BT (RRT = 0.23) B A= T &
R 2253518 0. 01%,0. 03%,0. 02%,0. 04%(n = 6) ,
K REEERL .

Fa g e  JORE &, 42 2. 1. 2 300 F i ol 45 itk
PRI, A T E IR T CE 0,6 h 5 H2. 1. 130 F {44
SRR E e SR R A R A 2 LAY 2 ek
BAANZRIE (RRT = 0.24) B 24 5 & JE A9 224351 0,
0.03%,0.01%,0. 04% (n = 2) , 7 B A5 5 0 e = IR
TR 6 hfRE R A

i R - BRI (1. 1,1, 3 mL/ min) , 3
BiAHpH(5.9,6. 1), ik F: (Agilent A6 — 2 1 Fll Agilent
A34HE) XA S ot B D A5 SR B 5 e o 25 R IR T 2
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AW 2 T REAZR B (RRT = 0.23) WA= & 2 )
W 2243 M 0. 08%, 0. 03%, 0. 02%, 0. 16% , 2 W J5 1%
Tk FH A R 4
2.1.4 HXHFEENE

6 #t (Ht 5 4> 9 b 20191126x, 20191216x,
191101, 191102,200102,20200301 ) k¢ i , 45 B Fk E |, 1
2. 1200 R Jr il A S A TR, F 2. 1L LI i 2%
PRIEREIN A 10 53 i [ e 0 1 AU — AR T 5 4% o
AW b e 25 AL A 3(RRT = 1. 00) Y 4l KT
90%, A KXW Jiw 2 R 2% Bt 1 (RRT = 0.32) 42 Jix 2
(RRT = 1.12) . R A 4% it (RRT = 2.23) .tk &% 2
(RRT=1.67) P2,

2 WAMBIhEXNRABNEERRELE (%)

Tab.2 Results of the content determination of related substance

in compound 3 and their purities (%)

wEF KR RR2 WEH2 REER O BERR NEH3

20191126x  0.56  2.53 0.10 0.07 3.36 96. 64
20191216x  0.21  0.80 0. 04 0.02 1.14 98. 86
191101 0.37  1.80 0.25 0.24 2.88 97.12
191102 0.76  2.55 0.45 1.45 8.26 91.74
200102 0.61 1.83 0.25 1.74 5.26 94.74
20200301 0.70 1.41 0.12 0.08 2.42 97.58

2.2 FEZRERERSEHFIA

=0T 1 ) S 25 g oI AR ER R UK 45 75 mL, $iE
PR Z O CAEL kG 3 15 ¢, R 5 R =
95 °C, [ i S 4 h, )2 385 (TLC) W 458 SO 56 1, B
B2, HEEaTE pH 2 6.0, 38, JEUFE R 2
FEJEMT o B Al e, T4 154 5 1, W R 96. 3%,
4H 2N 99. 04% . 2% 5T 1 1) 4 L 26 UL 1] 2, HPLC &1 I
& 3, i K WL R 4, MS m/ 2 297. 1[M + H]* ,'H NMR
(400 MHz, Methanol — d,)8:2. 38 ~ 2. 44(s,3H) ,2. 46 ~
2.53(d,J=1.2 Hz,3H),5.79~5.85(s, 1H) ,7.39 ~
7.48(m,2H),7.69~7.76(m,2H) ,7.84~7.96(t, ] =
1.1Hz,2H),8.70~8.77(q,/J = 1.3 Hz, 1H) .'*C NMR
(101 MHz, Methanol - d,)8:171.15(C - 17) , 141. 35
(C-5),138.42(C-8),136.47(C - 12),134.68(C - 3),
129.81(C - 11,C-14),128.79(C - 10,C - 15),128. 18
(C-9),125.84(C-2),122.89(C - 6),119.39(C - 4),
111.17(C = 7),63.72(C - 16),20. 12(C - 13),16. 89
(C-1),

AT 2 1] R A A TP A2 BT 1 8 g A1 15. 2% Ak
A - W BV W 80 mL, fit 4k, ARl % 30 °C, ik,
TLC W45 S0 58 B, R e 4, I PR LR AIK AR RN
BRI R pH 8. 0~9. 0, €30, 1EDEH £ R 2 iR
FUKATH ki, DE U R 2k AT s alifl , TR A

N N
ba: x
N HCI /CN(/
o OH o OH
N— H
k&3 &1

Chemical Formula: C ,H, N;0, Chemical Formula: C;H (N,0,
Exact Mass: 323. 16 Exact Mass: 296. 12

B2 ZRI1MEHEE

Fig.2 Synthesis route of the impurity 1
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Fig.3 HPLC chromatogram of the impurity 1
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A. Primary mass spectrogram B. Secondary mass spectrogram

Fig. 4 Mass spectrogram of the impurity 1

A 2, N 62. 8%, LHJE K 98. T2% A+ J51 2 (1) WL %
ZULIE 5, HPLC B WL 6, Bi [ DL I8 7.MS m / 2 311. 1
(M + H]J*.'"H NMR (400 MHz, Methanol — d,)§:2. 41 ~
2.45(m,6H),3.69 ~3.73(s,3H),5.81 ~5.84(s,1H),
7.33~7.41(m,2H),7.53~7.60(dd,J=9.2,1.6 Hz,
1H),7.60~7.67(m,3H),8.47~8.54(q,J = 1.3 Hz,
1H)."3C NMR (101 MHz, Methanol - d,)8&:170.92(C -
17),141.32(C - 5),139.78(C - 8),132.69(C - 12),
129.49(C - 11,C - 14),129.33(C - 10, C - 15),

25



HFIRE.
Pharmacy Articles

¥ &35 ¥

China Pharmaceuticals

2024 4F 11 H 5 H %5 33 555 21 1l
Vol. 33,No. 21,November 5,2024

128.63(C - 9),126.69 (C - 2),125.37(C - 6),
124.67(C - 3),117.95(C - 4),113.15(C - 7) ,64. 30
(C-16),52.03(C-18),19.96(C - 13),16. 81(C - 1),

OH \O
o) HCI - MeOH o OH
OH ©
—_—>
Z >N
AN 30 °C \O\\
AN =N
i1 J5i2

Chemical Formula: C;H (N,0, Chemical Formula: C (H (N,0,
Exact Mass: 296. 12 Exact Mass: 310. 13
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Fig.5 Synthesis route of the impurity 2
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Fig. 6 HPLC chromatogram of the impurity 2
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Fig.7 Mass spectrograms of the impurity 2
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E 03 BRI o 8 2R AN [R] pH A9 3 8l AH (pH 5. 0
WERREh 2wl — B L pH 6. SHERRER ZE vl - 205 .
pH 6. 0WEMRER 22 vPil — WS — ), R 55 BE e 5k
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BE — NG IR 2. 1 1 R BRI T
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) B2 U] (O SN i sl AR R4 O ¥ Gl S

PRI ARFE IO X BOCR A2 0 S5 28 Wo , $R BUR

FR Ay 7K T L TR AR I [ g 3 i AR, Ay PP B ) 2 7 A

23 VR RN T ORI, SRy 3L S AR I B8 0 B 8OR R

WA S TR B 26 U S AH 5 7 SR ORI TR FE 2

B, 2 521 O[] B B[] (5, 10, 15 min) X 48 X

BRI 52 R0, G P IR [R] 05 4 SR BE A TE AR Ak,

PR e B 75 HE S min.

3.3 EmPEXMEKRNERSHT

H T, A7 G A Tme L H OGP b S 3 v

I ARG I RS I 245 B ) 3 L AR SE R

HPLC 3E KN T Z 4t A5 1 3 K iy, R BLH R A7 2

ANFEBRBT(ZBT 28 T2) , 40 S X 2 AN 2= T i

ik LIMEE Y 3 0 IOk, & A 2 218 4% o 1A

% T 2 (LR 53331 K 99. 04% F198. 72%) , AT AR Ay 44 JoXof

TR ST

3.4 FEEM

A G A ST R A 1R A b 3 G B e R A A O

Py SR I T vk L TR kR MEA B R MR, BT O TN

A7 TR WA b L 9% Jo o 4 o AR I 2 2 S Ak 2 B A B

SRR PP 2 0T 1 AR T 2, 0 = A BERTEE L TH NMR

13C NMR 2577 180 HA5H , R A S 2SSO B i 0

A1 TR P L S e ) K P S5 e A o AT Ay I PG A R e i

WA AL AL T2 A g 7 i i S i S %
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