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B ZWERLEE TR A AP A AUA R KGR E AA G R TIE EEAEAA 6% RARAFRE -04% Z VR RAERIR A B A Rix -
624 £.20% 4 (60 m x0.25 mm, 1. 4 pwm) , A2 5 IR, KJE & F AR 2B 0 BB E 4 250 °C,#AF DB EH 200 °C, 27k A 301,
HRAH LA, MEFMTHIREH 90 °C, TRZEF-F A0 18 % 30 min, £ TIRBEA 120 °C A Hm LR EH 130 °C, #4424 1 mL; GCMS
Solution 2. 71 T4k, & F & £ (ESD & TR, & T REE 230 °C , BMEBE 250 C; MR EHE m/z2 4 45~550. 858 L. T
B ZWAREBE A TR L SR E AR R A0 B, R EIRES A 80. 04 ~800. 36 pg/ml..103. 94 ~1039. 44 pg/ml.19. 27 ~192. 68 wg/ml.,
17.97 ~179.72 ng/mL JE B A 5X @A &k £ 2 R4F (R A KT 0.995) ;- F 3 el £ 5 51 4 92.73%,91.75% , 88. 45% , 86. 89% ,
RSD 5%\ #7 2.33% ,3.19% ,2.57%,3.62% (n=9) 5 %7 kBAR R L, oo E &, LBUEAF, T R T A 3547 4R A 7T 458 5%, F 4]
WA E A G K G, T A ZDA R B IR RAELT
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Determination of the Residual Organic Solvents in Synthetic Intermediate Materials of

Rosuvastatin Calcium by Headspace Gas Chromatography
SI Zhiping', XU Shifang’

(1. Zhejiang Helixinjian Pharmaceutical Co. , Lid. , Huzhou, Zhejiang, China  313000; 2. Hangzhou Medical College, Hangzhou, Zhejiang, China  310013)
Abstract: Objective To establish a headspace gas chromatography method for the determination of acetaldehyde,ethanol,dimethyl sulfide
and toluene in the synthetic intermediate materials(4 R —cis) - 6 —aldehyde —2,2 — dimethyl — 1,3 — dioxane — 4 — butyl acetate of rosu-
vastatin calcium. Methods Gas chromatography(GC) was performed with Rix — 624 capillary column(60 m x0.25 mm, 1.4 pum) with
6% cyanopropylphenyl —94% dimethylpolysiloxane as stationary phase and programmed heating,the detector was flame ionization detector
(FID) with temperature of 250 °C ,the temperature of injection port was 200 °C ,the split ratio was 30 : 1,the carrier gas was nitro-
gen, the equilibrium temperature of headspace bottle was 90 °C ,the equilibrium time of headspace bottle was 30 min,the temperature of
quantitative loop was 120 °C ,the temperature of transmission line was 130 °C,and the injection volume was 1 mL. GCMS solution 2. 71
workstation was adopted with electron bombardment(ESI) ion source, the temperature of ion source was 230 °C, the temperature of
transmission line was 250 “C, and the mass scanning range m/z was 45 -550. Results Acetaldehyde, ethanol, dimethyl sulfide and
toluene were completely separated from the adjacent peaks,and their linear ranges were 80. 04 —800.36 wg/mlL,103.94 -1 039. 44 pg/ml,
19.27 -192.68 pg/mL, 17.97 =179.72 pg/mL(R* > 0.995), respectively. The average recoveries of acetaldehyde, ethanol, dimethyl
sulfide and toluene were 92.73% ., 91.75% , 88.45% , 86.89% with RSDs of 2.33% ,3.19% ,2.57% ,3.62% (n=9), respectively.
Conclusion The method is simple, accurate and sensitive, which can be used for the determination of residual organic solvents in the

synthetic intermediate materials of rosuvastatin calcium and provide a reference for the quality control of the materials.

Key words:headspace gas chromatography ;rosuvastatin calcium;synthetic intermediate materials;residual organic solvents
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1.1 {435

7890A HU S AH (A% (7697 A FITH 25 PERE % (36 [
Agilent 23 7] ) ; QP 2010 Ultra/SE %15 i B¢ FHAY ( H A<
Shimadzu /A ]) ;XPE205 FUHL TRt Mettler A7) ).
1.2 X%

B (s al 415k K48709227) , — W1 JE AN (2,
T4l dit 5 4 10956900) , #4111 H Merck KgaA /A F] 5 £
% (Aladdin Industrial Corporation, fit 5 2 20181208, &
O 99% ) W B fik (Vi kg SRR A < il > R Y
AR AL H#HES R 20180706, & i =99. 0% ) 5 H 2K (i
NAARAL T35, 45 H 20141008, 5 8 =99. 5% ) ;
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RS AT L 6% R HERIE — 949 —FI3E
Bk AR e o [ E AH Y Rix — 624 B 4045 4 (60 m x
0.25 mm, 1.4 wm) , B2 77 T (W1 46 152 ol 60 °C, R F¢
15 min, P 40 C /min [ ZTF 2 240 C, f£%F 5 min) ;
KA T AR  REINER TR Ry 250 °C , FERE TR EE N
200 °C, 733t Hb o 30 < 1, 3R BV s A P iR

BE R 90 °C, A HAE] &y 30 min, & B IR JE N 120 °C,
LR IR E A 130°C ; BEREE M 1 mL,

JT i 4% 1F : GCMS Solution 2. 71 TAEuY ; H ¥ % if
(ED B 75, B TR EE 230 °C (B2 250 °C 54
i3 Full Scan, i FIHH TG m/ 2 4 45 ~550,
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1 mL 295 £ 50 mg, L8 38.5 mg 12K 9 mg
HOBRL I 10 mg 119 TR A3 X6 BRI 28 V0 5 388 2 s B, 1l
1 mL & & BE 0.5 mg, L 0.385 mg, 1 7% 0. 09 mg
K HUREE 0. 1 mg [T A% RSB
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T2 S IA 5 mL — HJEWE 00, BIA5, HE 25 25 4
25 VA DL R R S A
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1. acetaldehyde 2. ethanol 3. dimethyl sulfide 4. toluene

A. Blank solvent

B. Mixed reference solution

C. Spiked test solution

Fig.1 Typical GC chromatograms
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Tab.1 Results of the linear relation test(n =6)

BA 1) )3 7 A2 R 2458 B (pg/mL)
953 ¥1=3.0621X -18.767  0.9991  80.04 ~800. 36
L ¥2=0.5639X,-16.486  0.9965  103.94 ~ 1 039. 44
ZWEE V;=5.069 1X;-12.409  0.9994  19.27 ~192.68
ki Yi=2.8314X,-11.535  0.9977 17.97 ~179. 72

ZRIETRIFE RSD /T 10.0% (n =6) , 2L 2L RS
R
R BR 5 e R 2K O 2. 2 TR 1R A % BB S A TR
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Tab.2  Results of LOD and LOQ

®5 —HmBERERBER(n=9)

Tab.5 Results of the recovery test of dimethyl sulfide(n =9)

EEMR MY THAKSE AR Y THERSE RE
(pg/mL) #E#%45% (%) (ng/mL) B4t e(%) (%)

)3 0.48 0.000 5 0.16 0.0002 0.3825
LB 3.12 0.0030 2.08 0.0020 0.5000
—WEEE 0.38 0.000 4 0.13 0.000 1 0.1000
LS 1.78 0.0020 0.54 0.0005 0.0890

BRI BILAE MR L (S/ N) Ry 3 10 I A8 o ik
JEAE ARSI BRI R o R AT, T SR A ik 1, s
S 2P BT K A ARG I B A R (L3 2) o
FE R RIRT R E RSD YI/NF 10% (n=6) , £HZ ik
RPN

ISR« R A0 BRIV 459K 0. 8,1. 0, 1. 2 mL,
4318 100 mL 28 b, FCHIG R 3 o R R
(£ 70 BR B 1) 80% , 100% , 120% ) 1R 4 %F IR i 1%
W BURE S 0.5 g, B 20 mL T A AP, 20 BORE % nA
3 i A [ B AT A 6 BE ARV A 5. 0 miL, B vk
A 340 4% 2.1 T T Ak SR HEAE AT, 0 S IR
L FE AR IE T ISR 25 R L3R 3 3k 6,
2.4 HREENE

R 0.5 g, MRUL T 25 AL S I, AT 2 1, 3%

#3 ZEEWERBER(n=9)

Tab.3 Results of the recovery test of acetaldehyde(n =9)

#ahe(ug) wAZ(ug)  WEE(ug)  wkFE(%) X(%) RSD(%)
2.03 316. 94 294. 65 92.33
1.98 316.94 297.18 93. 14
1.99 316. 94 292,36 91. 62
2.04 396. 18 377. 32 94,72
2.00 396. 18 369. 09 92.66 9273 2.33
2.04 396. 18 370.55 93.02
2.02 475. 41 459. 53 96.23
2.0 475.41 441.98 92. 54
1.99 475.41 421.83 88.31

R4 ZEEKEREER(n=9)

Tab.4 Results of the recovery test of ethanol(n =9)

HabE(g) mAE(ug)  WEE()  @kE(%) X(%) RSD(%)
7.10 415.36 370.71 87. 54
6.93 415.36 381. 61 90.21
6.98 415.36 384. 65 90. 93
7.14 519.20 502. 57 95,42
7.00 519.20 489.03 92.84 9175 3.19
7.14 519.20 490.93 93.18
7.06 623. 04 603. 43 95.72
7.07 623. 04 580.32 92.01
6.97 623. 04 554.36 87. 86

68

BabE(ug) wAZ(ng)  NEFE(pg)  ®kE(@%) X(%) RSD(%)
1.01 76.30 67.92 87.69
0.99 76.30 68.79 88. 86
1.00 76.30 67.36 86.97
1.02 95.38 87.53 90.70
1.00 95.38 85.20 88.28  88.45  2.57
1.02 95.38 85. 60 88. 68
1.01 114.45 106. 54 92.21
1.01 114.45 102. 36 88.55
1.00 114. 45 97.23 84.08

®6 HBAREKERXWLER(n=9)

Tab. 6 Results of the recovery test of toluene(n =9)

Bab(ug) wAZ(ng)  NEFE(ng)  wkE(%) X(%) RSD(%)

5.07 71.53 64.93 83.69
4,95 71.53 06. 78 86. 44
4,98 71.53 65.94 85.22
5.10 89. 41 86.23 90. 74
5.00 89. 41 82.49 86. 67 86. 89 3.62
5.10 89. 41 82.92 87.04
5.04 107.29 104. 68 92. 87
5.05 107.29 97. 60 86. 26
4,98 107.29 94.09 83.06
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1. T8 2. LB 3. —WEE 4. ¥R
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1. acetaldehyde 2. ethanol 3. dimethyl sulfide 4. toluene

Fig.2 GC chromatograms of test solution
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Fig.3 Total ion flow of test solution by GC - MS/MS
x7 HABABRPIOMEENRAUEYELRERR
Tab.7 Structure information of 10 unknown compounds identified

in the test solution

FE o kb #REHRmn) TR 4HX ERE(%)
I RTH 5.625 CaHs [] 97
2 ERK 8.238 GH: A\ 97
3 A 10,53 GHO 97
4 2-FRAEK 12.027 CHs 97
5 3-FARK 13.245 CoHus /\r\ 97
6 ETR 14.753 CHe AN/ 98
URE S8 8 17.545 Coli s 96
8 2-FhATIk 19.014 CGHe Y™ 94
9 FTK 19. 108 CeH O 97

10 3-7ATHE 19363 GHe 97

Ye o901 AT o, A S E AR - SR AR
T BRI, B LB BV R T RE B A
B3 HRmT RS, R 2 R T S R 2
3.2 BFEE

T2 ASOAH € 1 38 FH 3 700 22 Rk AFL R i )
PPORIANTE TK 8008 5 75 08 T Vs A e T s i — HH R0
PR R Y P B e o 1 D0 A P 791 PR R P i A o,
WEREST 0 TARTHRINE , e &k % 7 — RN
3.3 MEEHEE

TG 05 v SR FH BRLDR 3R 5 48 e T S AR e
) 0 305 32 o 1 2 1 7 (], 25 52 [R) SF- i iR (70,
80,90, 100 °C ) f il jti 43 M 1oz AF 1) 22 Ak, 4 B b 7 T
JE R T, AR 3 e ARG I, H - 90 °C 5 100 °C
{17 AP TG P S 2 5, 25 PRI 3 v T BB (A ot 2 A A
fiff | Wk BT FT R R 90 °C L [ SE AT IR E , B AR
S 15 i) (20, 25,30, 35 min) % £ I B 43 Wi W AR ) 5
i), 2 PRV 30 min J5 7 4 52 S8 <SP st ), 79 00 40
(14 e N (L T8 B S 38, SCasE P B[] 24 30 mins
3.4 MEHMBFIERIERE

TS (AR IR ARG R AR 288 A E s )

TS o o 5 52 T RIARCN 1,3,5,7 mL BRI AR
53 ) o7 AL () 28 Ak o 45 SR R 0, S AR B /N T2 AR
R 1/3 W), B Vs R B A 385 o, iz {384 o 5 37 5%
PRFCA 7 mL BRI N 5 5 mL BECW] 2% 5, HAF®
JEWE A BEAIG, BORH A MR R 2 4 5 mLs
3.5 #idmPEMARMBFIENEE
Shy ik — 25 S E A i P B R A R SR ] GC - MS
B X A R R TR R B R 10 SR AR T T 45 M %
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T | O FR B T RN DRSS 4 Rk B A HILYE R E 1Y
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D7 WOR XTS5 1Y) 10 Ff 3 i R 1 I R I Al it —
B 5 ST 5 R I T R g 2 R
BOH AR P T8 ROk e i G T FE2E P i # vohn b s
FIVE Ve 25 B8, Wz YR EGHE — 2D sl AL B, I 225K A1t
I B RTOCAL T 2SR AT 43 B, AR A1 52 B 50 ) ik B8 s 70
177 AR A v R e i
3.6 FHiEIEM
ARG F 3 Ak XV ) | TS S e ) B P A i B 4
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ACH -4 - CERBUT BRI CFE L B2 W ik S
R 4 P DL 5k B i 0 T2 SO 8k I TR
VETRTSE , SR B o, WM B8 47, 45 453 ) 1) 0 B9 RE 3o
TEAIE I B2 e it ik Jo vh A BILIA 7R ik B ) D0 g i it
T 55 AR PR AR P AL R AL T T )
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