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Heparin Sodium
AV G ol A Ry N

Add the following next to Description:

Identification Dissolve 1 mg each. of Heparin Sodium and Heparin Sodium Reference Standard for
pllysicochemicﬁ test in 1 mL of water, and usc these solutions as the sample solution and standard solution,
respectively. Perform the test with 20 2 L each of the sample solution and standard solution as directed under
Liquid Chromatography <2.0/> according to the following conditions: the retention times for the major peak

from the sample solution and the standard solution are identical.

Operaling conditions-
Detector. column, column {emperaturc, mobile phase A, mobile phase B. flowing of the mobile

phase and fiow rale: Proceed as dirccted under the operating conditions in Purity (6).

Swsten suitahility- .

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water.
Dissolve 1.0 mg of dermatan sulfate in 2.0 mL of water. To 90 i L of the solution of Heparin Sodiuni Rcfcrcnéc
Standard add 30 p'L each of the solutions of over-sulfated chondroitin sulfate and dermatan sulfate, and mix.
When the procedure is run with 20 1 L of the mixture under the above operating conditions, dermatan sulfatc.
heparin and over-sulfated chondroitin sulfate are cluted in this order with the resolution between the peaks of
dermatan sulfate and heparin being not less than 1.0 and thal between the peaks of heparin and over-sulfated

chondroitin sulfate being not less than 1.3.

Change the Parity (35) to read:

Purity (5) Over-sulfated Chondroilin Suifate-Dissolve 20 mg of Heparin Sodium in 0.60 mL of a solution of
sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy water for nuclear
magnetic resonance speciroscopy (1 in 10000). Determinc the spectrum of this solution as directed under Nuclear
Magnetic Resonance Spectroscopy <2.2/> ('H) in accordance with (he fellowing conditions, using sodium
3-trimethylsitylpropionate-d, for nuclear magnetic resonance speclroscopy as an internal reference comimund: it
cxhibits no signal corresponding to N-acctyl proton of over-sulfated chondroitin sulfate at 6 2.1540.02 ppm. or
the signal disappears when delermining the spectrum of the sample solution as dirécted under 'H with
13C-decoupling.

Operation conditions-

Spectrometer: (1) FT-NMR, Not Icss than 400 MHz



Temperature; 25°C

Spinning: O

Number of data points: 32,768

Speetral range: Signal of DHO + 6.0 ppm

Flip angle: 90°

Delay time: 20 scconds

Dummy scan: 4

Number of scans: §/N ratio of the signal of N-acetyl proton of heparin is not less than 1600

Window function: Exponential function (Line broadening factor = 0.2 Hz)

System suitability-

System performance: Dissolve 20 mg of Heparin Sodium Refe;encc Standard [or physicochemical test in 0.40
mL of a solution of sodium 3-lrimclhylsilylpllopi‘onalc-d(; for nuclear magnetic resonance spectroscopy in heavy
water for nuclcar magnetic resonance spectroscopy (1 in 10000). Dissolve 0. 10 mg of Over-sullated Chondroitin
Sulfate Reference Standard in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic
resonance spectroscopy in heavy water for nuclear magnetic resonance spectroscopy (1 in 10000). To the solution
of Heparin Sodium Relerence Standard for physicochemical test add 0.2 mL of the solution of Over-sulfaled
Chondroitin Sulfate Reference Standard. When determining the spectrum of this solution under the above
cconditions, it exhibits the signal of N-acetyl proton of heparin and the signal of z\f-ilccly'l proton of over-sulfaled

chondroitin suifatc at  § 2.0440.02.ppm and 6 2.15 +0.02 ppm, respectively.

© Add the following next to Purity (5) .
Purity (6) Related substances- Dissolve 2,0 mg of Heparin Sodium in 0.1 mL of water, and perform the test with
exaclly 20 i L of this solution as dirccle‘d under Liquid Chromatography < 2.07> according (o the [ollowing

conditions: i exhibits no peaks afler the heparin peak.

Operating conditions-

Deteclor: An ultraviolet absorption pholometer (wavelength: 202 nm).

Column: A stainless steel column 2.0 mm in inside diameler and 7.5 cm in leng(h. packed with
diethylaminocthyl group bound to synthetic polymer for liquid chromatography (10 m in particle
diamelter).

Column temperature: A constant temperature of about 35°C,

Mobile phase A: Dissolve 0.4 g of sodium dihydrogenphosphate dilydrate in 1000 mL of waler and
adjust 1o a pH of 3.0 with diluied phosphoric acid (1 in 1€).

Mobilc phase B: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate and 106.4 g of lthium
perchlorate in 1000 mL of water and adjust to a pH of 3.0 with diluted phosphoric acid (1 inl0).

Flowing of ihe mobile phase: Control the gradicnt by mixing the mobile phases A and B as directed

in the following table,
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Time after in jection of Mobile phase A Mobile phase B

sample (min) (vol%) (vol%)
C0-3 _ 90 10
3-15 90—0 ‘ 10—100

Flow raie: 0.2 mL per minute.
Time span of measurement: About 2 times as long as the retention {ime of heparin, beginning after

the solvent peak.

System suitabilify-

Test for required delectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of water, and use this solhtion as the Heparin Sodium slandard stock solution. Scparately, dissolve 0.10
mg of Over-sulfaicd Chondroitin Sulfaic Reference Standard in 0.20 mL of svater, and use this solution as the
over-sulfated chondroitin sulfate standard solution. To 60 ¢ L of the Heparin Sodium standard stock solution add 3
t L of the over-sulfated chondroitin sulfaic standard solution and 12 u L of water, and mix. When the procedure is
run with 20 ¢ L of the mixture under (he above operating conditions. it cxhibits a peak for over-sulfated
chondroitin sulfate.

System performance: To 120 1 L of the Heparin Sodium standard stock solution add 30 1 L of the over-sulfated
chondroitin sulfate standard solution, mix and vsc this solution as the solution for system suitability test. When (he
procedure is run with 20 x L of the solution for system suitabilily test under the above operaling conditions.
heparin and over-sulfated chondroitin sulfaic are cluled in this order with the resolution between these peaks being
nol Iess than 1.5. '

System repeatability: When the (est is repeated 6 times with 20 2 L of the solution for system suitability test
under the above operaling conditions, the relative standard deviation of the peak area of over-sulfated chondroitin

sulfate is not more than 2.0%.

Purity (7) Galactosamine- Dissolve 2.4 mg of Heparin Sodium in 1.0 mL of water and hydrochloric acid (7 : 5) .
and use this solution as the Heparin Sedinm stock solution. Dissolve 8.0 mg of D-glucosamine hydrochloride in
water and hydrochioric acid (7 : 5) to make exactly 10 mL. Dissolve 8.0 mg of D-galactosamine hydrochloride in
waler and llydrocllloriclz acid (7 : 5) to make exactly 10 mL. To 99 volumes of the solution of D-glucosamine add 1
volume of the solution of D-galactosamine, and usc (his solution as the standard stock solution. Transfer 500 z L
cach of the Heparin Sedium stock selution and the standard stock ‘solution to # glass-stoppered test tube, stopper
tightly, and heat at 100°C for 6 hours. Aflér ceoling to room temperature, evaporate 100 i L each of the reaction
solutions to dryness. Add 50 u L of methanol to each of ihe residucs and evaporate to dryness at room temperature.

Dissolve each of the residues in 10 1 L of water, add 40 2 L of amihobenzoate derivatization TS, and heat at 80°C
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for 1 hour. After cooling to room temperature, evaporate the reaction solutions to dryness. Add 200z L each of
water and ethyl acetate to each of the residues, shake vigorously, and then centrifuge. Afier remove the upper
layers, add 200 g L of ethyl acetate to each of the lower layers, shaké vigorously, and then centrifuge. These lower.
layers are used as the sample solution and standard solution. Perform the test with 51 L each of the sample
solution and standard solution as directed under Liquid Chromatography <2.01> according to the following
conditions: the peak area ratio of galactosamine to glucosamine of the sample solution is not larger than .thal of the

standard solution.

Operating conditions-
Détcclor: A fluorescence photometer  (excilation wavelength: 305 nm;  emission
wavelength:360nm).
Column: A stainless steel column 4.6 mm in inside diameter and 15 cm in lengih, packed with
octadecylsilanized silica gel for liquid chromatography (3 4 m in particle diameter),
Column temperature: A conslant (cmperature of about 45°C.
Mobile 1511:150: To 100 mL of water and trifluoroacetic acid (1000 : 1) add 100 mL of

acetonitrile. Add 140 mL of the solution 1o 860 mL of water and trifluoroacetic acid (1000

1.

Flow rate; 1.0 mL per minuie,

Time span of measurcment: About 50 minutes afler injected.

System suitabifity- .

Test for fcquircd detectability: Dissolve 8.0 mg of D-mannosamine hydrochloride in 10 mL of water and
hydrochloric acid (7 : 3), and use this solution as the mannosamine standard solution, Transfer 500 u L of (he
standard stock solution and the mannosamine standard solution (100 : 1) to a glass-sioppered ‘(cst tube, stopper
tightly, and heal at 100°C for 6 ]lOl.ll'S. After cooling this solution to room temperature, cvaporaie 100 1 L of the
reaction solution to dryness. Add 50 L of methanol to the residuc and evaporate to dq’llcsé at room (cmperature,
Dissolve the residuc in 10 2 L of water, add 40 1 L of the ethyl aminobenzoate derivatization TS, and hicat at 80°C
for 1 hour. Aller cooling this solution o room temperature, evaporate the redction solution to dryness. Add 200z L
cach of water and cthyl acetate 1o the residue, shake vigorously, and then centrifuge. After remove the upper layer,
add 200 1 L of ethyl acetate to the lower layer, shake vigorously, and then centrifuge. The lower layer is used as the
solution for system suitability test. When the procedurc is run with 5 2 L of the solution for system suitability 1est
under the above operating conditions. the ratio of (he peak arca ol galactosamine 1o that of glucosamine is 0.7 —
2.0%.

System performance: When the procedure is run with 5z L of the solution for system svitability test under the
above operaling conditions, glucosaminc, mannosamine and galactosamine arc eluted in this order with the
resolution cach between the peaks of glucosamine and mannosamine and between (he peaks of mannosamine and

galactosamine being nol less than 1.5.
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System repeatability: When the test is repeated 6 times with 54 L of the solution for system suitability test
under the above operating conditions, the relative standard deviation of the ratio of the peak area of galactosamine

to that of glucosamineg is not more than 4.0%.



Heparin Calcium
ANINY AL

Change the Identification (2) to Identification (3) and add the following next to Identification (1)

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Standard for
physicochemical test in 1 mL of water, and use these solutions as the samplc solution and standard solution,
respectively. Perform the test with 20 u L each of the sample solution and standard solwtion as directed under
Liquid Chromatography <2.0I> according to the following conditions: the retention times for the major peak

from the sample solution and the standard solution arc identical.

Operating conditions-
Detector. column, column temperature, mobile phase A, mobilc phasc B, flowing of the mobile

phase and flow rate: Proceed as dirccted under the operating conditions in Purity (9).

System suitability-

System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test in 0.60
mL of water, Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfaie Reference Standard in 0.20 mL of walter,
Dissolve 1.0 mg of dermalan sulfate in 2.0 mL of water. To 90 i L of the solution of Heparin Sedium Reference
Standard add 30 g L cach of the solutions of Over-sulfated Chondroitin Sulfate Reference Standard and dcr.nmlzm
sulfate, and mix, When the procedure is run with 20 L of the mixture under the above operating conditions,
dermatan sulfate, heparin and over-sulfated chondroitin sulfatc arc chﬁcd in this order with the resolution between
the peaks of dermatan sulfale and heparin being not Iess than 1.0 and that between the peaks of heparin and

over-sulfated chondroitin sulfate being not less than 1.5.

Change the Purity (3) to read:

Purity (8) Over-sulfatcd Chondroitin Sulfate-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a 561111i011 of
sodium 3-trimethylsilylpropionate-d, for nuclear magnctic resonance spectroscopy in hecavy water for nuclear
magnelic resonanee spectroscopy (1 in 10000). Determine the spectrum of this solution as directed under Nuclear
Magnetic Resonance Speciroscopy <2.27> ('H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy as an internal reference compound: il
exhibits no signal corresponding 1o N-acctyl proton of over-sulfated chondroitin sulfate a1 § 2.1840.05 ppm. or
the signal disappears when determining the spectrum of the sample solution as direcled under 'H with

C-decoupling.

Operating conditions-
Spectromeier: (1) FT-NMR, Nof less than 400 MHz
Temperature: 25°C .

Spinning: Off



Number of data points: 32,768

Speciral range: Signal of DHO + 6.0 ppm

Flip angle: 90°

Delay time: 20 seconds

Dummy scan: 4

Number of scans: $/N ratio of the signal of N-acetyl proton of heparin is not less than 1000

Window function: Expenential function (Line broadening factor = 0.2 Hz)

System suitability-

System performance: Dissolve 20 mg of Heparin Calcium in. 040 mL of a solution of sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy water for nuclear magnetic
resonance spcclroscbpy (1 in 10000}). Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard
in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in
heavy water for nuclear magnetic resonance spectroscopy (1 in 10000). To the solution of heparin calcium add
0.20 mL of the solution of Over-sulfatcd Chondroi(in Sulfate Reference Standard. When determining the spectrum
of this solution under the above conditions. it ¢xhibits the signal of N;;lccl}'l proton of heparin and the signal of

N-acetyl proten of over-sulfated chondroitin sulfate at & 2.0420.02 ppm and § 2.18£0.05 ppm, respectively.

Add the following next to Purity (8)
Purity (9) Related substances- Dissolve 2.0 mg of Heparin Calcium in 0,1 mL of water, and perform the test with
exactly 20 1 L of this solution as direcied under Liquid Chromatography < 2.0/> according to the following

conditions: it exhibits no peaks afler the heparin peak.

Operation condifions-

Detector: An uliraviolet absorption photometer (wavelength: 202 nm).

Column: A sfainlcss sieel column 2.0 mm in inside diameter and 7.5 cm in Iength, packed with
diethylaminocthy] group bound to synthetic polymer for liquid chromatography (10 ;1 m in particle
diamctcr). |

Column temperature: A conslant lemperature of about 35°C.

Mebile phase A: Dissolve 0.4 g of sodium diil)'drogc11pllospllatc dihydrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phosphoric acid (1 in 10). A

Mobile phasc B: Dissolve 0.4 g of sodium diliydrogenphosphate dihydrate and 106.4 g of lithium
perclﬂoralc in 1000 mL of water and adjust to a pH of 3.0 with diluted pllosphoﬁc acid {1 in10),

Flowing of the mobile phase: Control the gradient by mixing the mobile phases A and B as directed

in the lollowing table,



Time after injection of Mobile phase A Mobile phase B

sample (min) (vol%) (vol%)
0-3 90 10
3-15 90—0 10—100

Flow rate: 0.2 mL per minute, .
Time span of measurement: Aboul 2 times as Iong as the retention time of heparin, beginning afier

the solvent peak.

Systen suitability-

Test for required detectability: Dissolve 10\mg of Heparin Sodium Reference Standard for physicochemical test
1n 0.40 mL of watcer, and usc this solution as the Heparin Sodium standard stock solution. Separately, dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and use this solution as the
over-sulfated chondroitin sulfate standard solution. To 60 ;1 L of the Heparin Sodium slzindurd slock solution add 3

H L of the 0\'6r~51xlleled chondroitin sulfate standard solution and 12 4 L of water, and mix. When the procedure is
run with 20 ¢ L of the mixture under the above operating conditions, il exhibits an over-sulfated chondroitin sulfale
peak.

System performance: To 120 p L of the Heparin Sodium standard stock solution add 30 u L of the
over-sulfated chondroilin sulfate slandard solution, mix and usc this solution as (he solution for system suitability
test. When the proccduré is-Tun with 20 2 L of the solution for system suitability test under the above operating
conditions, heparin and over-sulfated chondroitin sulfate are eluted in this order with the resolution between these

" peaks being not less than 1.3,

System repeatability: When the (est is repeated 6 limcs with 20 ¢ L of the solution for system suilability (est

under the above operating condilions, the relative standard deviation of the peak arca of over-sullated chondroitin

sullate is nol more than 2.0%.

9.01 Reference Standards

Chunge the following to read:

Over-sulfated Chondroilin Sulfate Reference Standard: Identification. Purity

Add the following:

Heparin Sodium Reference Standard for physicochemical test: Identification, Purity



941 Reagents, Test Solutions

Add the following:.
Aminobenzoate derivatization TS Dissolve 280 mg of ethyl aminobenzoate in 600 . L of methanol by hcating

at about 50°C, and add 170 L of acetic acid and 145 1 L of borane-pyridine complex.

Lithium perchlorate LiCl10, White, crystals or crystalline powder.

Content: not less than 98%. Assay - Accurately weigh about 0.2 g of lithium perchlorate, dissolve in 30 mL of
water. Transfer the solution to a chromatographic column, prepared by pou‘riug about 25 mL of strongly acidic
ion-exchange resin (H type) for column chromatography into a chromatographic tube about 1! mm in inside
diameter and about 300 mm in height (after adding 200 mL of 1mol/L hydrochloridc TS and Hou'ing at a [Tow rate
of 3-4 mL per minute, wash the chromatographic column with water until the color of the rinse water changes to
vellowish red wheﬁ. adding methyl orange TS (o the cluatc), and flow at a flow rate of 3-4 mL per minute. Then,
wash the column with about 30 mL of water at a flow rate of 3-4 mL per minute 5 times. Combine the rinse water
and the cluate, and tifrale <2.50> with 0.1 mol/L sodium hydroxide VS  (indicator: 3 drops of bromothymol blue

~ TS). Perform a blank determination. and make any nccessary correction,
Each mL of 0.1 mo¥/L. sodium hydroxide VS = 10.64 mg LiCIO,

D-Galactosamine hydrochloride CgHsNOs HCL - While, powder. Melting point: about 180°C (decomposition).
Optical rotation <2.49> (o) 2: +90 -+97° (1 g, water, 100 mL, 100 mm).

D-Glucosamine hydrochloride CsH)3NOs"HCl - White, crystals or crystalline powder.
Content: not less than 98%. Assay - Accurately weigh about 0.4 g of D-Glucosamine hydrochloride, dissolve in 50
mL of water, add 5 mL of diluled nitric acid (1 in 3) and titratc <2.50> with 0.1 mol/L silver nitrate VS

v(polcnliomclric titration).
Each mL of 0.1 mol/L silver nitrate VS = 21.56 mg CgH,3NQs-HCI
Cnlciﬁm acetate monohydrate  (CH,COO),Ca-H,0 |K8364, Special class]

Dermatan sulfate Dermatan sulfate is mucopolysaccharide purified from the skin and small intestines of pigs by
alkaline extraction. followed by digestion with protcase and fractionation by alcohol. When cellulose acctate
membrane electrophoresis of dermatan sulfate is performed and the membrane is stained in a toluidine blue O

solution (1 in 200), a single band appears.

Operation conditions of cellulose acetate membrane electrophoresis -

Cellulose acetatc membrane: 6 cm in width and 10 cm in length

9



Mobile phase: Dissolve 52.85 g of calcium acetate monohydrate in water to make 1000 mL..
Run time: 3 hours (1.0 mA/cm)

Borane-pyridine complex CsHgBN .

Content: not less than 80%. Assay - Accurately weigh about 30 mg of borane-pyridine complex, dissolve' in 40
mL of 0.05 mol/L iodine solution, add 10 mL of diluted sulfuric acid (1 in 6), and titrate <2.50> with 0.1 mol/L
sodium thiosulfate VS (indicator: starch TS). Perform a blank determination, and make any necessary correction.

Each mL of 0.1 mol/L sodium thiosulfale VS = 1.549 mg C:HsBN

D-Mannosamine hydrochloride C4H,:NOs-HCI  White, powder. Melling point: about 168°C (decomposition).
Optical rotation <2.49> (o) ' -4.2 - -3.2° (0.4 g, water, 20 mL, 100 mm).
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ROGEUTHEI o= IFT 74— 200 (CXVREETTH & &, BRI/ vayrIroe—2
AT 207 7 MY IO -2 WO, EBEREEOC V2 I O — 7 TEICST 5 55
7 Mo r—-2 okl ) K& v,
AR

AR T YERRERE (BhZ R : 305 nm, HEEHE : 360 nm) :

BT b AL REIS en®AT U LAFILS undilks o~ v I T 0= MA Y 47

N U NAL U SN ERTATD.

717 AREE ¢ A5°CHHEe - EIRAS
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A : K/ MY TAA o ERHERR (1000: 1) 100 mLic7E b= UL 100 L 2002 5. = D
140 mL %7K/ b U 74 o BREHERE (1000 : 1) 860 mL IZhiZ 5.

FE w5 1.0l

EAG)ETEEE A 50 453

L RT A A

M OHES : D-< 2 ) VI TR 8.0 ng ZAK/AREREIRIE (7:5) 10 ol KEML, =/ W3
AT & 5, BRI/ < >/ 3 R HEA IR (100 £ 1) 500 ul ZIERFBITIZ L,
R LT 100CT 6 RMMEAT 4. ZOMESBRETHRL, 100 yLax LY, MEERTS, %

BT AE B0 pL BMA, RIRTRIEGETS. REWAEK 0 pLIZEML, FI/%
RAEMAHMEMIE 40 L 2MZ, 80CT L MIMIIMT S, ZOMERRETHLL, HELE
T5. REWE, KEUEEC S 200 p L FoxME, MLIEDIRYE, BSOS 5. B
THREL, TRICHRBCFA 200 oL 20X, $UIRYIRYE, BOSHL, FEES 27 A0
AR E T5, ZOHS5 pLit g, FROECHERT AL E, S IvoE—

VNI B H T 7 M I o E— 2 HEIOIE, 0.7~2. 8 TH 5.

VAT LD : AT AEAERPRIE S u L i 0%, EROFMTRRT S L&, Sl
Y, R IYIVRUGHTZ MY I VDIEICEIL, Srat Ik r IV RUR )Y
TUEHZI M I ONHEITENER LS LU ETHA.

VAT AOWBLE AT ARSI S p LIt o0&, EROSTHRIRE 6 MM KT X,

T IO Z T AT 2 ML oY — 2 RO LL O R SRR 4, 0% T T 5.
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U2 TN | ‘

FFEHEAFRBHERGERNINY AN ADERTRBOBIE(2) F(3)E L. (1)DHkI=
KD&EFIZHE B,
FEZHER () FRRUEULFRPEA~ Y o F b Y O AR | ng $0% K L nl iTEM L, REHEE
B UMM & 35, SENER OMEHEIRT 20 pL P22 LY, ROFUTHkI v~ /T 74—
(2.0 X VRBEATD & &, FBHAMR OISR BB X ¥ — 7 ORI L,
GRS
g3, BT A, BT ARE, BOAEA, BIMEB, BIMAORENR O RIHARE (8) OXEm
St r M3 5.
AT LA :
VAT SO BMEEFTRIRAA~ Y o ) O AEHER 1.0 mg 27K 0. 60 L 12 L7290 uL,
B L= v R oo F O REEE S 0. 10 mg 27K 0. 20 mL {28 LI 30 u L RS v & VT
B AT/ 1.0 mg 2K 2.0 mL IZEALERE30 wL BT 5. 202 pLizox, FEO
RUETHRIET D & &, T8 Ui ATN, ~2U v, By Faoa F ooz
WHL, 7o d Uhilige AT 0 L~ Y L OGHEE 10 A, ~o% LRk o v o
A F U REOSHEIE L 1.5 LT B, C

F1+AXEAFEELERERERAI VY AN D LDERMEARDIES (8) &, KDL SI1ZHDB.,

BIRESAEE (8) MBIRE L= > Fu o - Wil A 20 mg ZEREEILEES R b LI 3- B U R
U7 a st g b Y D A-d, OBER NG A~ Rl FEEKEHE (1—10000) 0. 60 mL 1ZE D,
ZOWIZDE, 3= b Y AFATIT O A EET N Y 7 A-d, & PEIEHETE & U TR S 2 2
M lERE (220 ([2hY, To bR 400 Milz B3R (1) 2 AT W A5 kX,
8 2. 18:-0, 05 ppm [ZFEEE(L = 2 N oo Tl A7 B F AR T 5 S 2 F L Bab s s, &
TN ERBODIGFITICET Dy S LTCETHES, F0 T AT YT 5,
R AR
LAY - 25°C
Aoy 47
F— A N e 32, 768
ALY SR DHO O 7 F e E BT 6.0 ppm
230204 00°
AV LS AR 20 FL
HI—R¥y 40
B : ~) v BT EFAREOT T b DI AD SN HA 1000 BLER SN 5K
7oA 3 N0 B FEEHE (Line broadening Factor = 0.2 Hz)
VAT NEAYE ‘
T RT AOMERE ¢ ARG 20 mg FRERIENE AL MAE 3= N U AF Y T a A R b
U0 h-d ORI AL G FRITKER (1—10000) 0. 40 nl T L7, BGEE
L2 o F 2 GRMEAE LT 0. 10 mg ZREBEAIER AN PAERS-F Y AFLL Y AT B Y
A BT b U D b-d, OBBERINEA S M VlE KSR (1—10000) 1.0 ml {2 L7-i
0.20 ml ZMRA 5. ZOFIToE, LROKMTEMETD L%, §2.0450.02 ppn i~V D
NTEF AR RAeT D7, FURS2, 1820, 05 ppn ICIBWEEMY 2 v Moo F-0iEo A~

TEFNERRT ST T LERD 5.
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| BT EAXEBFRBTHERGEFTAINY DN 2D LADEMERBRIC, KDBFFMZ B,

PUEESER (9) M AR 2. 0mgZAK0. 1ol B L7 20 oL 2TFREICE U, ROEMETHRIAY
B RFTT7 40— (200 CEVBREITHIEE, ~N) O —-I LU BRIZE— 7 2ERDH.
AR

FEHEE  SRAMEEEAEE (EKRE ¢ 202 nm)

BT HNE20m, BETE5ecnDATULVRAEIZI undfikrow v 57 4—BITF 1

T FAEERES LRSS FERTATS. :

H15 KRAE ¢ 35°CAHE D — B IR L

BUEA : VUM OK$F M) 2 ATRINE 0.4 g 27K 1000 mL iZ¥EA L, WY A (1—10) %

0% T pH3. 0 IZFHIEd 5.

BEUAMEB: VU TRkFEF MY TATKRY 0.4 ¢ RUNBHISEEEY 59 A 106.4 g %7K 1000 nL iZ

B L, M) EE(1—10) 2% T pH3. 0 W EiEd 5.

B IEDERE : BEVE A B U B DRA L ZIRO X 5 108 2 Tl QBT 5.

AL DI B hhin A BIh4a B

(43) (vol%) (vol%
0~3 ‘ 90 10
3~15 90 — 0 10 — 100

it : 53 0.2 nL
PSR © PR B D% ds B~ Y o DIRFFEM 0 2 {5 0
AT LA

WS - BUESRBRIA~ Y g b U o AR 10 ng %K 0.40 mL ZEED L T~tY g b
U w NEEERTE L 5, NSRBI L= o R oo T RS HE S, 0. 10 mg 47K 0. 20 mL IZ¥A/s L,
W LT v N oA F R L 5.~ 2 MU 7 AEHEERE GO L, N =
Yo F MR 3 p LUK 12 g LEFRM U 20 pLicoE, FEROSHTHAE
THEE, WMLy Faa Fromior—27 280 5.

VAT AODVEGE ¢ ~RY J B U AT 120 o LISEEHEE L= Y R oo T s e 30
nLERFIL, AT AEAHEREGEE A, 202 pLizoE, FEROF&CRIETS
&, ~U T, il o FeA F U ONTIZ B L, OSSR 15 LLETH S,

AT LOWBNE ;2 AT HEAHRBIEIG 20 uLI22&, LROS TR 6 [0 &4 &
&, Wi L R F Ao B — 2 RO R 21E 2.0 %LU Cdh B .
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9. 01 £%H

B EREOFREF ERG— MRS 9, 01 EEEDE (1) DEBREET S FO1F Rt
£. KDL SIZ% 35, ,

BB Y FOAF UREBIEES RS, Mg
FAAHFAFRTG T ERRZ AR 9 01 G5 (1) OBIZ, XDEFWE B,
BIEPHEBANAY L P YD LARRERE BRI

9. 41 R

l;;lll

2= .

g:l:

FFEXREFERRZEBT—BHAREDE 9. 41 HAE-HBOEIC, XDEENZ S,

T I/ REEBRFRKLERAER T2 /Aﬂ@mlfW%OMhiy/—WﬂmuLEMA,ﬁ%rﬂ
Mﬂbfmmb BElE 170 pL RONVRZ - U Dk 145 pL %012 5.

BIRREY F oL LiClo, AGEORM T OB RTH S
Fh sk [ RS AR 0.2 g zhjq’ﬁtdub A B0 mL IZEENL, BTA (BT AT
N5 7 g — A A BB () 5925 ml 2 PIERO 11w, 15X 30 em DY 2 N7
—HIZHEAL,, 1ol /L JEESIE 200 mL 201 7% 1 23S 3~4 wh OB CHEH S W73, KEHL
BRHIEIZ A F A L2 PR M Z A b ST @A D OFIT I 5 T 0 3 L LMl L b
D) {ZAN, 1 5RNZ 3~4 nl OFERTHEIT 5. BRI 30 oL 9 1 40 3~4 wl DML C 5 [[)
PEO . PRI E RIS A D, 0.1 mol/L KR U & ARECCRET S (FeREE : T EFe—n7
A—RAE 3 ). AR FE T E R E 1Ty, WTFET S

0.1 mol/LAKEEHEF MU O AL 1 ml =10.64 mg LiCl0, -
D-AT50 b3 UERIE CH.NO, - HCl  BIEOBRETHA. HlA - # 180°C (431 .
s (249 ()30 490 ~ +97°  (lg, 7k, 100ml., 100mm).
D-TF o= AEERE  CHLNO, - HCL  BRoisidismttontth 5

RSN L. ERIE AR 0.4 g BREIZRY, sk SomL ICEA L .wthM(kﬂ)sm
A, 0.1 mol/L WHRRAN G E S 5 (BALZEM &) .

0.1 mol/L BRI ml. = 21.56 mg  CyHNO; - 1IC]

ReBE DL o L—okF¥  (CH,000).Ca - ILO  [K8364, Higk]

TR UEBIRATIV THENET 5 NBET AR VIS, ToF7—EikL, TAom—A4
BT LR U b a2l A0 —X 77— MEEREMEITY, AL D7 —0 5l (1—
200) ITIRLTHT AL E, W - N ThD.
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IETE S KB
EAE—RTEF—ME:E6cn X EZ 10 cm
BENE ; BEER DL 7 A —7KFnif 52. 85g A AKITEEA L, 1000mL &4 5.
PRIHEFR ;3 B (1. 0 mA/cm)

RSU-EY UK CHEN SRBMELE.  ERE A 30 ng HHEICRY, 0.05 nol/L 3 D%
WAL 40 oL ITEEH L, WEDHRHHE (1—6) 10 mL 20X, 0.1 mol/L FAWEEF b U w7 AW TIIES 3
(FERIE : T o7 UK. AROFETERBZITVWEIEST 5.

0.1 moL/L FAMiBEF PV 7 A1 nL= 1.549 mg CH,BN
D-2 /92 GHIE CHNO; - HC1 BROESETHS. @i #168°C (45i2) .

BEm <2 49 ()9 :-4.2~-3.2° (0.4 g 7, 20 mL, 100 mm).
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