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Abstract

In this article, a preparation method of scopolamine hydrobromide by freezing crystallization was
developed. After Flosdaturae extract with the purity of scopolamine of 83% dissolved, the purifi-
cation of scopolamine and preparation of scopolamine hydrobromide were achieved by addition
of hydrobromic acid to form the salt, and freezing crystallization. The influence of solvent and
crystallization time was investigated on the crystallization process. The crystallization solvent
was determined to be ethanol and the crystallization time was 8 h. The purity of scopolamine hy-
drobromide crystals was determined to be 99.40% by high performance liquid chromatograpgy.
And the recovery rate was 73.24%. The crystals were detected by Fourier infrared spectroscopy
and the results showed that the functional groups meet the requirements in the pharmacopoeia.
X-ray diffraction analysis showed that the crystallinity was better.
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AXRR T —MERBRAREBNSE R LEREEHIRIE. UREER S E83% SRR
Kl B INRREBNR RS RITTE, NN RN AEERAGSRRAEEM. F5 T HH.
iR &S IR, TR T IRAINZEE, SERRINS ho iR K AL IR N AN
99.40%, HAEKEAN73.24%. KFlBHRELLIMENFT S LRI ELTRANME, LX-5EATH
ARG R ERT -

Xiia
SRBAEE, WIRGR, SHRE
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1. 5|8

R EZETd(Scopolamine) & — A E e B AE MR, EATAE TAnRHME S KRR S Fe D Krh, R4S
1o FEEMRAT A EE A R E SR 258 e BT U A S . VB 7 B BE 5 5,
RE TS A, FTWEISEA S R 1] [2] [3] [4] [5]. EMGR L, FEHTEUE. .
PUREIE WBITIASARE . SCERIEIR . BB, W T R EE6] [7]. FIR, ARE S-S R EL
BATHE i (B S B AT e T 2O b, BE A R IR, I7 R T s8] Bl 7% B B2 3 I it AL T Jg
HMHEm iz, TR ER. Bk, REEWOHSEE T ZH5E.

IREEW 5 WA G R AF, BT LA R F 3 B AR IR L . A SCH e SRR IiA A fe, st nig
FRER A VRS S0, RIS EUIRIR R S Il in s LB T SRR, 4 SR (R SRR RS A, i
LIEPREE IR QIR S5 TAR 8 ho AR IE A B 2L AM R X ZRATHMN . R T
BB AR AT TSR
2. RIS &E

RO A (SR 83%) I il 0 IR A5 B Bt B (4 P 99%) I A5 IE B AN 2% A B 2 7] (1QH) 5
HlEE. TKZEE. 2RO SRR, L. =S E 2R A G R AR 28 Tk
E=EiB

B R4 (1260, FEEZHER); HFKFIA2003, EEAEE); H2S T DZF-6050, i
—EHEHE B E RAT); SC2201 AU A S (/I E THRBERAT); (4§ EMHL /R
(NICOLET 5700, Z[H NICOLET A 7]); X-SF4&ATHMU(D/MAX2500V, HAHFAF]): KM H
F 2145 (SUS020, Hitachi).

3. A
3.1 BilEst

WiAHZEAME: Eclipse Plus C18 fiE41:(4.6 mm x 250 mm, 5 um); F:IE 35°C; MK 215 nm; 7 1
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mL/min; HEEEE 20 p L ; WEHAH: B E——0.02 mol/L ZERAMVE(IMA 0.01% = Z.%) (EFIEL = 40/60) [9].
3.2. BREHHERE

3.2.1. GEAETIAIERF

FREX 100 mg FESACTEII, 7 AMAE] 500 uL HEE. 8. 28T KF, SREA 150 pL 40%[1
SURER, WMEEHRASEAYA G, BMA-20CKHE 12h 55, WELi&E.
3.2.2. 45 G RTE R4 SR RO RN

FREL 125 mg VESAETRE), M| 500 uL ZFEEH, SRJE I 150 pL 40% M RER, AUE fEHi 4%
WREBISIGE, A BITBN=-20CUKIE 4, 6, 8, 10, 12 h EHUH . BIEwGEsE, I -20C 1Y 2B b 2= &
ARFRE AR, RGN B T4 40°C T T 12 he SRJ5 FVRARAS I S A4 4 B
3.3. 4 R ENENE

B L G SRR TS, FREX 2 mg 45BN 5 mL AR E, RS E s S E L. B8R
B122 0.45 pm FLIEME g . RSB EURE VAT 20wl AN TBRORE (R A S VA VRO B o MR VR R
THIAR B b v il 28 5 H A Ak i

EIL &S 7 N TN A =8

My X Py

1.445x% My X 0.83

ﬁ\:qj m%m%%w:‘:iﬁ%}EEQJ\%’ mg; pg@g{y‘jﬁf‘%ﬁqgﬁfgy % mﬂ:&%{ﬁ %E%%W*ﬂ%ﬁq}ﬁ%’ mg; 1.445
e EIRIR AR E S AR RS IR BE R R Ll s 0.83 S 4 i OB AR B B 5 o

3.4. RIEHILISNEIE ST

FREX 100~200 mg JRALER, B T ISR i 2R E/NT 2 pm, NOFR RKER 2 KRBT,
7E 27 Mpa FEM 3~5 min, BFAESR, BFAER TAIGIENES FIEE = ABEHKI 1~2 mg &
R AR B E AR AE S AT 100~200 mg IRALER, VB &350, ¥ LR 7R Al sg , 15 BIbRvE S B 248 6 v B .
FAREL 1~2 mg A3 EIR IR A B2l in A F1 100~200 mg IRALER, JRES), % EiRJTEEFE, 5
B RE S A AR
3.5. miFERERYE

F R 32 R 5 A3 B 5 S AR HEAT RAE . W% SRR ) 2 T S AR I O 4544 o
3.6. X-SH& T8 4R

KRR ARATIE, A F/MAX 2500V 85 X B AT IO S RFE 3k T g2 . TAESA: WK 0.14
nm, =k 40KV, & 100 Ma, FH#EE 8 /min. 45 & L SR AR RIFAT X ST ATEIINE .

4, SLIOGER
4.1. ERBFINEREBF

M TR LR, MEROKRE N 100 mg/mL I, H RS SERn, A/ 0sRAird; HORE
Wes BARIR, AR BT, HEE PRI REFIR, TRt . UHERR R E ST =5
BRI IR IRE RN REE FRSHEESE, GE%IE, BB NS AT

i =
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4.2. A FETE x4 g AR NE

1 R RUE RS A RE R I, SRRSO R . RER TRMES, HaEY
ILET 99%LL bo B ERIFRIIR N, SRR R BN, 8 h i), BARAE 99.40%, [FIUE N
73.24%. SARIIA KT E - EME, 2K 4hf6h i, SAERAEKES, FrolBBCREMK. 2445 5 inE
KT 8hih, AR ESCRIEINE D, VRO S RENTH . L6 EIE RS N 8 h.

4.3. ERIERILTSMEIE

M2 ATLAE S, SARFEIEA 3375 em™ (% NH 45 IR300%), 1649 cm™ 1 1603 cm ™' (55 & /& C-C
HgEIRENIE, ), 735 cm™ 5 EFR C-H ZTEIRSD), 2932 ecm™' (5 &R C-H M4idRsh), 1727 em™ (g
C=0 {4 #R3h), 1153 cm ™ F1 1070 cm ™' (B C-O-C i #Rzh). L4 [HIS 2B /E 3000+£3500 cm ™' i [H
A — AN SRS o« XSRS B8 BT R T SR AEAE . T I 45 A S I AR R AR B S AT A
5 SRR AR o DR S 2 A BEAR LR, T LA H o 13 0 A 5 v B I LA et PR W T, D& FA A B
FE (R g FARAE IR 2E S, YA B A SRR AR S DI 5 A R & 2 B A bR v

4.4. miERIRE

MBS T CLE ], 192000 IR ER R B RO PO R AR B i, BB A DU e . S BAR T
BITE 250 pm AT o dn AR TGRS, T RE . SARTEARMXT RN, A G340, I HAFIFik

Table 1. Effect of solvent on crystallization
= 1L RFIEREIFN

sl FEE . FETFIK
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Figure 1. Effect of freezing time on crystallization
B 1. R 7REE) X £ RR B ST
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Figure 2. Infrared spectra of scopolamine hydrobromide samples and standards

B 2. SURERFR REWA R R ARmALLINEEE

WV 5.4mm x500 LM(LUL)

Figure 3. The SEM image of scopolamine hydrobromide
3. SURBR R R AW A R 5k E

5 o R 3R T 55 7 1 4% T o
4.5. X BHRLTHER

B 4 TUE Y, SRR AR EEWA S RSCRAEE I, BE KRS, TR P AR ISR
AT 50 A7 B (20) 72 Hh SR AR B B A SRR R 1Y, T AN S R SR R S H R A TR TR A R E - A
Fa] DU H A IR BR AR B s R AT B W B T e O, U0 I A TR TR R B s B A Y 465 o P T o
5. &ig

AT R E WS BN 83%HI S IL IR IERG, BTN B A A AL &, SEI AR E =,
Iz maifth, FHISIERHAERBRAE S, BiE S RERINCOEE, EREDY 8h. Hl15H S RL R
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Figure 4. The X-ray diffraction pattern of scopolamine hydrobromide
B 4. SURBR R REBERIEE X-1T5E

o
1

FHETEAT I AL E N 99.40%, BINEy 73.24% . SAFEUNE UM IR Sk, LM s i iilL 2]
R 25 B AR, X-SRERAT 6 0 A R WD 48 A

EHEWH

FEWH: 2016 F2BE RHEE R LI H (16030801111).
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