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This process technology has several advantages such as cheap material and high yield in the industrial production.

Avoiding the use of PBrz-Br,, -
the yield was 58% (2 steps). | The yield was 69% (2 steps). |

CF; CFy CF; CFy
HO@ H,S04, HNO;  pOBr, Bfﬁ CUCN, DMF  Fe, HOAC Ncﬁ cics ﬁ cFy
—_— ——— T e
Z e a1% Pno, HOTEN e N NCS e N )
2 4 N~ N J(
N HN—
85°C, 8h ,:
Qo K2CO3, DMF, CuCl o 5% )
NHZHCL ) cetyi-cyclo MeOH,HCI ™0 apalutamide
Bf‘Q’SN_ N HO,C f 2-acetyl-cyclohexanone ) HN HN—
o F

B . total yield: 29.2% (from 2)
F 110°C,8h 65°C, 20h 55.3% (from 8)
8 9 81% %’/0 11 purity: 99.4% (HPLC)

Avoiding the use of CHl, The intermediates were purified by recrystallization
the yield was 74% (2 steps). instead of column chromatography.
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)J\CI NC | COOC;Hs F3c—©_NH2 NC._ CONH CF3
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A new synthetic route of trifluoromide was reported, and the total yield was 63.9%.
It provided a better choice for industrial production.
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Chemical Structures of the Related Substances of Fondaparinux Sodium

Neomycin bioassay
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The inhibition zone was displayed after the assay plates was placed for0d,3d, 7d, 10dand 14d in4C.
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Effects of Superfine Grinding and Powder Modification Technology on the Physical Properties
of Glabrous Sarcandra Herb Extract Powders and Qualities of the Dispersible Tablets
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WHAR (1) WEVNEER (2) . BRATEER (3) . WHIRH R ) MREETHHER 6) MEE. L1 AASY, M 2,
3. 4. 5 XL IERF (RCFs) o 48 BRI AMREAN— I 22 030t 5 70 HA 198 Z 4 1 5 Tﬂ%ttwfﬂz 3. 4, 5 G,
S5 R, & R AR I E 1 A S R AR TR R T S R 2 1R RSD 57T~ 3.5% o Ut BHAE X I B Z I L T,
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Simultaneous Determination of Five Components in Yuanhu Zhitong Series
Preparations by QAMS

LIU Ruijie*?, ZHANG Xue?, YE Xiaoxia®, LE Jian***
(1. China State Institute of Pharmaceutical Industry, Shanghai 201203; 2. Shanghai Institute for Food and Drug Control, Shanghai 201203;
3. School of Pharmacy, Fudan University, Shanghai 201203)

ABSTRACT: A new simultaneous determination of five main components, tetrahydropalmatine (1),
tetrahydroberberine (2), imperatorin (3), corydaline (4), and isoimperatorin (5), in Yuanhu Zhitong preparations including
guttate pills, tablets, capsules, soft capsules, granules and oral liquidby multi-components by single marker (QAMS) was
established and validated. The contents of compounds 2, 3, 4, and 5 were calculated by comparing their peak areas to that
of compound 1with the relative correction factors (RCFs). The contents of four compounds (2, 3, 4, and 5) in different
batches of Yuanhu Zhitong series preparations were calculated by the established QAMS method, and compared with
their results determined by external standard method. The RSD were less than 3.5% in the quantitative results of four
components between external standard method and QAMS . QAMS is a convenient and accurate method to determine
multi-components when some authentic standard substances are unavailable. It can be used to control the quality of
Yuanhu Zhitong series preparations.

Key Words: multi-components by single marker (QAMS) ; Yuanhu Zhitong series preparations; relative correction
factor (RCF) ; methodological investigation; Traditional Chinese Medicine preparations
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WEILAESE, fE B2 sm bRz, HFERE
PR ARKETEAZR (3) . REKATEHER (5) S /TR
ST/

EIATH) Che NRIEATEZj#) (ChP) 2015
ER (—&8) H, AXHIH HPLC ¥4y 5l e 1. 3
)& B R HIZ R AHIF . ToE R BRI 2
ROt & eEarE M, A 10 3PE R, A
ARUTHFT H R E. IR 248 bR o 256 PR 14
RAEEALE. HAT, 2808 8NE o R
BRI R e C A R Y, B A A AR A
k. I EERER IR AR 1 Ak, IR
TIX 5 PR R B YE. AR I L, R
0 22 PP A e ) A e BT RO E HAR — AN R
1, Tz 5 A (20 34 4. 5) [AIY
FIRTRZIE R T, vHE AR 15 B, SELZ Rk
Sy RN E B, IR R U I R 2 2 4R AR B
&, HABEE A T
1 HFERS

Shimadzu LC-20AD &34t &4, Dionex Ultimate
3000 & 2 ¥ Ml %& 48, Waters Alliance & 20 A & %,
Sartorius BS 2202S KP4, Mettler Toledo pH i}, XS204 X
A%, Kudos SK8210HP i##E A 1%, Millipore 4li/KAX .

1(4)/798%, #it5 101016). 2(4ij¥ 98%, #t5
101979) . 3 (4fifE 97.60%, #t5 200524-170213). 5( 4
[ 90.90%, 5 200424-161114) i W& 5 400 TV 75 7k i
RAREAMRAR, 4 X (4 98%, fit's 518-69-
4) W T He PHE AR AE A TR AT ¢ JoEA R AL CH R B e
BEZNAR AT, HM4EH 0.05 g, 5 20180138166,
20170536019, 21070503126) ; yuifibd e (J Gz 25l
HIRAF, #Hits 0.26 g, k5 160806) ; sty FE (U
JNFR SRR HR AT, A% 0.25g, #it'5 170801) 5 LA
bR 3 (LLH &R a2 A R A, % 059, #Ht
5170902) 5 soHAIbEBRL (JLBH CREDVARA R, ik
59, #it5 20161001040) ; yuiH 1L R (T REAE AR 2450k
BIRAT, ¥k 10 ml, #it5 17010111) ; 2. HEE (4
Prati, Merck Al ) s BEfR (5 20170814) . =20 (#it
5 20170703) . &K (k5 20161123) R4 Hral ( i
WAl 2R A PR A A )

2 FAEE%R
2.1 3y B RGN T
211 @ik

Shimadzu LC-20AD & %M R4, & ikAz
Agilent EclipseXDB-Cy; #1 (4.6 mmx150 mm, 3.5 pum) ;
AR 0.1% BRI (= &% pH 5.8, A)-
I (B), ZeMEmAREGENL (£ 1) ; Riz 1 ml/min;
A28 30 C ; Ak K 289 nm; #HAEF 20 ul.
RO, TR A R A TR AL A
HPLC &3 W& 1. 1. 2. 3. 4. 5 kAR 4 4y
HEESIRT 1.5, BBHCE DL ik g 14478 3 000
PA LS

*1 LMBERRER

Tab.1 Linear Gradient Elution Procedure

t/min Al% B/%
0 70 30
10 70 30
15 60 40
30 60 40
40 51 49
50 51 49

2.1.2 A R A

BUcHl B R LS E, Wi, B4 1g, K
PR, BHEHEHEHMS, BEMANKREK - FH i
(1 :20) MRAHEW (50ml), FRE, AL
(ITh# 250 W, #Z 53 kHz)30 min, %, ME)G
FMEIK - B (1 © 20) KBS IEMAN 2, 1T3E,
F o B AL IER 25 ml, Z&EIE T, sk 50 ml, ¥
TR I R 2 MR . FH R L1 %5 gl
3, W EEEZILT, FRilH BRI
Bx 10ml &, IHPEmREFER, ®me, Ik,
LGS S A K S ST = NIt WA BT S R s ) T
IR TR RS LN il

HY A 19 D IR 10 ml, B H ZEHETR O 1,
K 40 ml, FroE H &, HAE AR (D)% 250 W,
A7 53 kHz) 10 min, Ji#%, FREJGIKANE R E,
1% Be 25 LA 3 Yk, W EEZEZIRT, 5%
P P EEVA RIS 2 10 ml B, AR
g, e, i, HELEmANTE .
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ROt IE MBI ENBYA L g, FEWE,
HHEEHIEMS, K%M FEE 50 ml, FoEEE,
e AR EE ()% 250 W, A% 53 kHz) 30 min, Ji#4,
FRE G B AN R, e, R s e
25 ml, ZAEIEF, /K 50 ml, EMREIFER S
HEEMIMT . H AR OF%BZER 3 %, B I
BEAEZET, REHFPREEMITEE S 10 ml £)E
W R AR E Y, RRAT, i E, HUSRIEVR RIS .
2.1.3 X HET TR ) %

AL ~ 5 X A E R, R RRE,
HRERARIFE SRS, 7l pesE 1 ml & 1 608 pg. 2
772 ug. 3 625 ug. 4 653 pg. 5726 pg HIAEW, Bl
(EOOTEETY aE S

R R FR 5 AN IS IR m G R, B
— 25 ml &iffrh, MW EMERZIE, Hf51~5
WPE S5 97.3. 74.1, 50.0. 182.8. 29.0 ug/ml
FRITER A X Rt I 28 VRV, 4l f %5 BE R 0.125., 0.25,
0.5. 1, 2. 3. 5. 10 ml, & 10 ml &¥EF, LLH
RERRE IR 2, HI13 RIEA XTI, #aA
JBIRAT o
214 ZAHVEH]

53 AR B W 2R 51 o R P TR VR A xR VA TR

mV mvVv
80 80
A
60 60
40 40
1 4
20 2 3 5 20 2
0 0
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50

t/min
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20 pl, VEANBAHEGIEA, % BIREOEZAHE, 12
SRUETI AR, AR (X, pg) s aids, DT (Y)
NWPAERR, el brErl 2k, R YIHR G BN 2R R
U o [R RBIIRA T R ] 46 7 B R, 530 A
SIN=3. 10 H MR E &R, 58 WK 2,
215 HEFEREE

il B[] — VR B o R 20wl SR ERE 6 UK,
W 1~ 5 IEmA, 15 H WK% % RSD
43519 0.72% ., 0.75%. 0.88%. 0.84%. 0.81%.
B3 d, R 3IK, RS EH, 2
H H A% B RSD 43514 0.92% , 0.90% . 0.86% +
0.84%. 0.89%, FKUIUARHKEZ L RIF.
216 HETM

FRECE LT BRI AL 1 g, L6147, #
B E, % “2.1.27 TUT AT I & 6 4 FE LV
W, WE 1~ 5 W& 8558 578.6, 127.7,
335.9. 475.7. 155.7 pg/g, RSD {84 %1% 1.06% .
1.19%. 0.92%. 1.35%. 2.76%, FHHHEREE M
R4F.
2.1.7 faEtk

WA — i idm, rml 1 04 40 8. 16, 20,
24 hEFE 20 pl, HEEDE, 10 5% & B W 1 AR,

t/min

A RAXHESEWL B - AR AT
1-1,2-2,33; 44,55
1 WR& A @ittt (B) ;iEE
Fig.1 HPLC Chromatograms of Reference Substance (A) and Guttate Pills Sample (B)

R 2 JUHALLREREALTI 5 M RIS

Tab.2 Standard Curves of Six Components

1 2085y i it 2k R’ LR PEVE /g Kl BR/ng & /g
1 Y=774 396X+1 993.6 0.999 7 0.024~1.946 0.29 0.97
2 Y=943 923X+1 233.5 0.999 7 0.018~1.482 0.74 1.48
3 Y=2197 151X+2 121.5 1.000 0 0.012~1.000 0.15 0.50
4 Y=789 663X+2 067.8 0.999 7 0.046~3.656 0.55 1.83
5 Y=1771078X+1 316.3 1.000 0 0.007~0.580 0.29 0.73
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3 R4y 1~ 5 T AL RSD AKX N 1.55%
1.83%. 1.07%. 1.27%. 1.23%, FWHLR R IER
EERAHET 24h WEEE.
2.1.8 JnFEFEIfR

B “2.1.6” TR S 2 & 1 (Rl o A 1E 9 i
RO, ML 059, MEEME, k34l f4
4354 50% . 100% F1 150% 3 AN /K P 2N &
1146, 231, 375, 4131 15 44 pug/ml [{)7E & X}
AL ml, 2 mly 3ml, % “2.1.27 TR 5
P BER SVA R, DU E R TS B BRI [ R
RSD, R ILEE 3, RUIAILEICR R IT.

=3 MAEEERAELER (h=9)
Tab.3 Results of Recovery Tests (n=9)

2% TR % RSD/%
1 102.6 1.86
2 102.5 1.01
3 103.2 1.47
4 102.8 1.20
5 101.3 2.25
219 M

FELUARRUE (1+0.1) ml/min, SR 2 FRAN ]
Jir () €3t Agilent EclipseXDB-Cyq (4.6 mmx150 mm,
3.5 um) . Waters sunfire C;q (4.6 mmx150 mm, 3.5um)
DA S 2 & AN [ i WL v 800RH 5,154 Shimadzu LC-
20AD =30 H £ 48, Dionex Ultimate 3000 /5 250
ARG, G N, W [F — R & %
57 & B RSD, 45 SRR W% 2640 N Frill & & 1)
RSD ¥/ T 3%, HERSR R, HUIbixERER
R 1 it FH
22 RIEHETFMIHE
221 ZEAKIEE

VA2 A ot B S T ST AR 1 s BT A A
NERR feo £ EIREIEFZAETN, 43500 E AN [F ik
JE£ 1) 28 VR A R Rl Y YO A IS % ol 4 TR Ve T AR
A = ff= (WxA) 1 (WixA) 5. A Al
WZPET AR, A AL 5 1A, W, AW
ZYINI TR EGREE, W, Ny HABAL Sy i TR R
PL1 NAZY), tHEH B 23045 IR IE R 1,
B e s funs fon 205134 1,212, 2,825, 1.012.

2.287,RSD {H43 724 0.74% .0.56 % .0.88 % .0.38 % .
2.2.2 FFERIEIE

K B 2 1 Fr A (B )H i 26325 09 Y=aX+b, {H
SR (b) EHE NiRZET| . X=(Y-b)/a = Y/a-bla,
bla /T 1/100 I}, v ZBE AT, A X AR X=Y/a,
WIERIZEHZEHE R ESIRE. H “2.2.17 O f,
HEAR, RAAR W=Al, #HESFH f=ala, H
a, NNZYIRIE, a NHAMA >R, B ER T
ATDLH 3 IRER a 2 LhEEE . RIS
BORETHRE AR W= (WxA) 1 ( fxA) , AL
W=A/a, HE H W=A/ (axfy,) , BIATARYE N SR
AR TE PR - PR A S LR AR U il o 5 e 2 &
srbrdE 2 a/b fE 3 KT 100 A RERLFH %, W
M — 2 H/ESLA SR AE I &3R5 H ag. A
PRI T SR AE B 2R £ 30 HoAth B FR B 1 £y 200 R
1.219, 2.837. 1.020. 2.287.
2.2.3 KIEK T HEIMEHE S

A ST 4 FhAS [A) I i A, Agilent
Eclipse XDB-C g # (4.6 mmx150 mm, 3.5 um).
Waters Sunfire C,g #F (4.6 mmx150 mm, 3.5 um).
Wiaters XBridge C.g ¥ (4.6 mmx150 mm, 3.5 um).
Dikma Diamonsil plus C;; # (4.6 mmx150 mm, 5 pum)
X (ISMT, 25 RSD #9/h T 1%, RWIf, 7E
AN VB AT 2 R 1) I
2.3 R 73 (B 1B 61K E o7

A SR FH AH RE R B IS TR DR 5 AL bs 7« JniE
WS 1R EE ], i BT RS 2. 3. 4. 5
(R A T F B IR TR), P AR e Y L SR AR WAk AT A
Wr, BpwsEfr. %%2 7 ShimadzuLC-20AD. Dionex
Ultimate 3000, Waters Alliance 3£ 3 & S0B A R 4t
Agilent Eclipse XDB-C,; il Waters sunfire C,, 15 4F
FRAFGS DR B N R], - 45 709500 1.592, 1.878. 1.963.
2.279, RSD 3l h 1.65% . 2.54%. 1.58% . 1.97%.
BN [F) A AN [R] € 1 AT T 8% 1 70 T R ARG Ok B
IS} 18] RSD /NT- 3%, A AR OR B IR (] 3E 4T 04 1)
&R ATH .
2.4 — W ZPHEE IR

53 ) R 5 W T R i A VRN Rt 4K o I
20 pl, HEFEME, 1dsk 1~ 5 MR, 23 A
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FRiER 2 Fi—M 2 VP05, SR WK 4, Tk
RISV R, HNEZERT
T RAEHAMAF G . R, 5o 5 oM R
I RS — W 2 P & & A RSD /0
F 3.5%, KB Z V70T FHF JoiH 1k 9 & 51 )
FII 2 B 53 I VEAN I
3 g

TG LRI R PG TR 2 5 750, SR )
SRR, RS [F) T 51 AS S AR 1 R 244, XS
T2 VP R A R R . AR A E 5T AT
WBAH pH M. AR EEIAE T, 45RRME L
REEFAT, JTTEHRIGIFEA R EIET
N, 5 AN T [ 2 — B, BS54 i 0 gy
BERT 1.5, fRIET & adh RIHER eI HE S
P, AT e 24 e A 37 40—l JE 22 57 B G ) &R 81 |
FIH 5 R o3 (R g 7

1 Jyeif b il 5 b S E 2Ry, HoE R
X AT B 21, RIARIGE R 1A S, 3.
S5NEGRIM T, RENE 2B, T
2% R o B AR IS B BRI AR B
30 C. JuIEJR ARSI B 2%, WOHURE b AL 2
J7VE G RO RS g, SIRBRRE, AR T
NG IARBUFAEAR (- AR, TR 2K
PEAR BT, SR E PR, RN ERT & &
LA ARG NS YRR R, % Ry
RIAF X R B IR 18]S DR TR B 5 AR IRAT SR 4 iy ) e e 14
HERRALE, S5 RRW], 1ZINEIATIEE LA W AT Y
AR T 1 5HSR 4 Ms o AR RIER T, I
RS SR, 40K, QAMS 54MriLS
HIHZ A RSD /T 3.5%, RH—MZIHER AT
TG 1L 28 47 8l 751 e 32 R0 B R E

® 4 SMRERM—N AN E T LI 5 FE S 2 BAIEEE (n=3)
Tab.4 Contents of Six Components by External Standard Method and QAMS (n=3)

pailbis FEm s 1 2 3 4 5
AL 20170536019 VAN FREN 578.6 126.3 334.9 4715 155.6
(ng/g) —MZIFZ SRIE - 127.7 335.9 475.7 155.7
— I Z VPRPRZIE - 127.6 335.9 474.1 156.4
21070503126 HbRid 536.1 123.0 316.4 464.3 120.6
—MZIFZ SRRIE - 124.4 317.3 468.4 120.8
— W2 VRIS IE - 124.3 317.4 466.9 121.4
20180138166 A bR 608.3 144.9 428.8 719.2 269.1
—MZZ SRIE - 146.4 429.8 724.4 268.7
— M ZIFRERALIE - 146.2 429.8 721.8 269.9
[lingi3 170801 VAINZRER 372.7 21.4 7185 105.3 472.7
(ng/g) —MZAEL HRLIE - 22.7 7177 108.0 470.2
—MZIFRPRLIE - 22.7 719.4 107.9 4735
R 20161001040 AR 102.4 19.5 226.2 140.3 78.8
(ng/g) —MZITZ SKRIE - 20.4 222.6 140.5 776
— il Z PRI IE - 20.8 227.2 142.9 79.6
LodiiE 4 170902 AMbRIE 958.8 158.9 577.0 1031.2 334.6
(ng/g) — M2 % SRE - 160.6 579.0 1039.1 3345
— M2 IR IE - 160.2 577.9 1033.7 335.3
Jr 7 160806 VAN ANEN 403.9 65.4 58.0 103.3
(ug/g) — M2 SRE - 66.2 60.6 103.3
— M Z PR IE - - 66.4 60.6 104.0
AR 17010111 G 90.8 13.8 - 1235
(ug/ml) — M2 2 HRIE 13.9 - 124.4
— W Z VPR R E 13.8 - 123.6
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