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Content Determination of Irinotecan Intermediate by Quantitative Hydrogen Nuclear

Magnetic Resonance
MAO Liangang'?,CHENG Qingfang’

(1. JARI Pharmaceutical Co. Lid. ,Lianyungang.Jiangsu,China 222000; 2. School of Pharmacy.Jiangsu Ocean University,Lianyungang.Jiangsu,China 222005)
Abstract: Objective To establish a quantitative hydrogen nuclear magnetic resonance (qNMR) method for the content determination
of 1 — chloroformyl — 4 — piperidinylpiperidine hydrochloride (an intermediate of irinotecan). Methods The test conditions were as
follows:the internal standard substance was gemcitabine hydrochloride,the internal standard peak were proton peaks at 6 7.99,6 6. 26,
and & 6.21 of gemcitabine hydrochloride,and the quantitative peak was the proton peak at 6 2.38 of the sample to be tested,and
the solvent was heavy water. The measured temperature was 22 °C,the excitation pulse angle was 30°,the samples were taken 32
times, the pulse delay time was 20 s,and the pulse width was 9.42 ps. The sampling time was 3.276 8 s,the scan width was 10
000 Hz,the linewidth factor was 0.3 Hz,and the observation frequency was 500. 11 MHz. Results The amount of substance ratio
of the sample to be tested and the internal standard substance had a good relationship with the peak area ratio of the sample to
be tested and the internal standard substance in the range of 0.510 6 — 1.916 9(r =0.997 3,n = 6). The RSDs of precision,
stability and repeatability tests were less than 0. 6%. The contents of three batches of samples determined by qNMR were 98.38%,
98. 19% and 98. 25%,which were close to 98.09%,97.70% and 97. 88% of the results of the mass balance method. Conclusion The
established method has good specificity, which can be used for the content determination of 1 - chloroformyl — 4 -
piperidinylpiperidine hydrochloride.

Key words: quantitative hydrogen nuclear magnetic resonance; 1 — chloroformyl — 4 - piperidinylpiperidine hydrochloride ; gemcitabine

hydrochloride ; content determination
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Bruker Avance Il HD #Y 500 MHz #% #% 3 4 3% X
(Topspin 3. 2 #RVERK A, Hii 1 Bruker 22 H] ) 5 XS105 DU #
AT L R (&4 0. 01 mg, Fii - Mettler Toledo
3] 5 Agilent 7890A AL A (335 (3 [H Agilent Tech-
nologies Inc. A H] ) o
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1 - S H LS - 4 - WRAEILIRIEEL R 5k GF = #E78
e 2451 A BR 2\l 45 43 51 20200513, 20190403,
20190501, 20190602 ) ; £k 2 7 P4 fth i % Bt (o 1 2 8
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RA WA G, 32, 100 Pk & 4 vE R 22 L ic
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A PRI A5 5 I g A T AR A i R T EE
SEIEAH I N — 25 EMNK SRR e, 25 48 T Ff il
FE 1 42 MRS B 3 0l R R I RE Y 4. 58, 9. 10,
10.70,12. 48, 14. 42,17. 16 mg AGHE , BRRE
BANAFR 10. 0 mg, 4% 2. 1300 F {56 2 AR 22 , i
SEH — NMR 3% o LRI & 55 9 4w 10 9 o 1) L (X
n, /) AREAR R, DAREINARE 5 55 P9 b i e e R L A (Y
A A) RPARFRIEA LIRS AR FEIE TR Y = 0. 087 4X +
0.052,r=0.997 3(n = 6) A5 R R, FrFE & 5 N bR
Y B A FEAE 0. 510 6 ~ 1. 916 9 JE N 5 R AL & 5
BRI TR LUAE R PR G R R AT

2 B 2. 2300 R A R # 2. 1 TR
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Note: Quantitative peaks are marked as a’,a,b and c.

A. Test solution B. Internal standard solution C. Mixed solution

Fig. 1 Representative HNMR spectrums

R i« B K 5 9 R (k554 20200513 ) i
B, 00T EIR T E0,4,6,8,10,16,24 hif 4 2. 130
T A A HERE DI A 10 5% TH - NMR 359 814), 1A
R T U4 B PN o 0 0 T AR Y LR 45 R A9 RSD 2R 0. 53%
(n="7), FPAHEE A A ERCE 24 h NEEARRRE .

A MR FREURE  (FIE5 8 20200513 )38 1, K
BRRAE 45 6 0y, 12 2. 2300 F 5 ol 48 il i i, AR
2. VIR R SRR HERE S L0 5 'H - NMR 5 3£ 814,
THE 7 0 55 N b 0 0 1T BR A b B e o B i 4
I RSD 7 0.50%(n =6) , KW FEE LRI
2.5 H@BEENE

BURE S 3E B, 23 4% 2. 2 00 F Jy vk ) A Al s
W, R 2. 1R ARk SR AR DN A, AT I E 3R, 00
SRV T AR TR A L 10 SR TH - NMR 3§48,
THIAE 0 5 PN b e 0 T R Y LR B A i DA
8 2.38(d, 2H) A 5 W Sy A A 5l A9 o 2t 0, 6 7. 99
(d,1H),56 6.26(d, 1H),8 6. 21 (1, 1H) & M5 56K N FR
(A G B R LR 1.
2.6 gQNMR EEREFEHENELERILE

SR Y G C ¥ i (65433124 20190403
20190501,20190602) HrEh R 1 — S H EHE — 4 — WRIE L
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®1 HRIEBVWELER(n=3)

Tab.1 Results of content determination of samples(n =3)

Y BHZ (mg)

ny ¥ AnlAn (%) X(%) RSD(%)
m, m,

20190403 1 9.20 10.10 1.0027 98.05
2 8.92 10.17 0.9733 98.85 98.38 (.42
3 8.99 10.08 0.9836 98.24

20190501 4 8.91 10.00 0.9821 98.18
5 910 10.00 1.0015 98.03 98.19 0.17
6 9.00 10.40 0.9557 98.37

20190602 7 8.88 10.04 0.9729 97.98
8 8.92 9.90 0.9941 98.28 98.25 0.25
9 8.94 10.03 0.9854 98.48

WR IE Y & i, 25 520 91 M 98. 41%,98. 17%,98. 39%, T
J5 2 T I 5E B 45 4351 0. 21%,0. 29% , 0. 36% , 45
BRI S B 45 SR 43 M 0. 1%, 0. 18%,0. 15% o HiR
P o s, 1 - AP B - 4 - WRNE LR vE R R ER
T = (100% - TR E - K5k ) x GC Ll , 45
SR TR A e 3RS 1 - SR - 4 -
WR IE KL IR WE R W2 £ & & 43 8 98.09%, 97. 70%,
97. 88% , 5 qNMR LI i 25 4230
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St B RN W T AR A EUAE 237 A A 22, S BUE R E
SERRIRZE AW I LT DTSRI, D, 43
HIEE 5 5,105,20s,40 5,80 s PEAT NMR I & . &5
FEOH AR B AR E R TTARAE D, = 20 s J5 AN F
KA AR MRS D, M 20 s

KAEREL(NS) : NS HE A, NMR A5 S (5 L (S / N)
Bl 2 1, A )R] 25 JE K B SR T NS XTS5 SR 52
Wi, 5 NS 3 515 Bk 4,8,16,32, 64, 128 X i#E4T NMR
WAE 45 FERWY, FF i B AR 8 IR S / NTENS = 32
Je NP R A B AR AL, O BE NS Dl 32,

S e U ¢ 0 e UG ) OB 5 L4 R e U A 5 SR 1 o
PE RFIAE T 7E 8 2. 38 Ab AU Ry T BT /) 2 A4 -1 — 5
05 ATTIE SR DO I VAR 2 B i 7 iR X iR (SR & o o
B, WOERE 8 2. 38(d, 2H) Ak FA) e hy 35 DU A i 1) o ek 068
TE N PRI R A 5 16 7.8 7. 99 TS 6. 26 Ab 11545
SR VAN T 11 3 AT 1) F 0, S 6. 21 Kb g U Sy T R 1Y)
1A 1 — B 0, — P % e i 06 1Y) D ) 2 0 D A
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8 6.26(d, 1H) X 4 2H 06 (1) I T J 0 55 19 Jo 25004 5 1+
DR b 09 28 AR I, BLAR 5 Z MIJC T4, AT DAk ax
PO 5 W AR ) 0% I T8 6.21 (1, IH) 5
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