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Heparin Sodium
ANRYFRYSL

Add the following next to Description: -

Identification Dissolve 1 mg each of Heparin Sedium and Heparin Sodium Reference Standard for
physicochemical test in 1 mL of water, and usc these solutions as the sample solution and standard solution,
respectively. Perform (he test with 20 1 L cach 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

Trom the sample solution and the standard solution are identical,

Operating conditions-
Detector. columm, column emperature, mobile phasc A, mobile phase B. flowing of the mobile

phasc and flow rate: Proceed as directed under the operating conditions in Purity (6).

Svstem suitabilify-

. System performance: Dissolve 1.0 mg of Heparin Sodium Reference Standard for physicochemical test iy 0.60
mL of water. Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0,20 mlL of waler.
Dissolve 1.0 mg of dermatan sulfale in 2.0 mL of water, To 90 L of the solution of Heparin Sodium Reference
Standard add 30 u L cach of the solutions of over-sulfated chondroitin sulfate and dermatan sulfate, and mix.
When the procedure is run with 20 i L of lhc'mixlurc under the above operating conditions. dermatan sulfate,
heparin and over-sulfated chiondroitin sulfate are eluted in this order with the resolution between (he peaks of
dermatan sulfate and heparin being not Iess than .0 and that belween the peaks of heparin and over-sulfated

chondroitin sulfate being not less than 1.5,

Change the Purity (5) to read:
Purity (5) Over-sulfated Chondroitin Sullate-Dissolve. 20 mg of Heparin Sodium in 0.60 mL of a solulion of
sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy waler for nuclear
magnetic resonance spectroscopy (1 in 10000). Determine the spectrum of this solution as directed under Nuélear
Magnetic Resonance Spectroscopy = 227> ('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 signzil corresponding to N-acetyl proton of over-sulfated chondroitin sulfate at & 2.1540.02 ppm. or -
(the signal disappcars when determining the spectrum of the sample solution as dirccied u.nder "H- with
"3C—dec0upling. |
Operation condifions-

Speciromctcr: (Iy FT-NMR, Not less (than 400 MHz



Temperature: 25°C

Spinning: Off

Number of data points: 32,768

Spectral range: Signal of DHO + 6.0 ppm

Flip angle: 96°

Delay time: 20 seconds

Dummy scan: 4

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

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

Svstent suitability-

System performance: Dissolve 20 mg of Heparin Sedium Reference Standard for physicochemical test in 0,40
mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy
waler for nuclear magnetic resonance spectroscopy (1 in 10000), Dissolve 0.10 mg of Over-sulfated Chondroitin
Sulfate Reference Standard in 1.0 mL ol a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic
resonance speclroscopy in heavy waler for nuclear magnetic resonance spectroscopy (1 in [0000). To the sofution
ol Heparin Sodium Rcfcrcnce.Slandard for physicochemical test add 0.2 mL of the solution of Over-sulfated
Chondroitin Sulfate Reference Standard. When determining the spectrum of this solution under the above
conditions, it cxhilbils the signal of N-acetyl proton of heparin and the signal of N-acetyl proton of over-sulfated

chondroitin sulfatc at 6 2.04£0.02 ppm and 6 2,15 +0.02 ppm. respectively.

Add the following next to Purity (5) ‘
Parity (6) Related substances- Dissolve 2.0 mg of Heparin Sedium in 0.1 miL of water. and perform the (st with
exactly 20 p L of this solution as dirccted under Liquid Chromatography 2.0/ according to the following

conditions: it exhibits no peaks afier the heparin peak.

Operating conditions-
* Detector: An ultraviolct absorplion photometer (wavelength; 202 nm).

Column: A stainless stcel column 2.0 mm in insidb diameter and 7.5 cm in length. packed with
diethylaminoethyl group bound to synthetic polymer for hHquid chmmalogra_pliy (10 0 m in particle
diametér).

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

Mobile phase A: Dissolve (1.4 g of sodium dihydrogenphosphate dihydrate in 1000 mL of water and
adjust to a pH of 3.0 willi diluted phosphoric acid (1 i 10), _

Mobile phase B: Dissolve 0.4 g of sodium dihydrogenphosphate dibydrate and 106.4 g of lithium
perchlorate in 1000 mL of waler and adjust (o a pH of 3.0 with diluted phosphoric acid (I inl0).

Flowing of the mobile phase: Contro! the gradicnt by mixing the mobile phases A and B as direcled

in the following table.
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Time after injection of = Mobile phase A Mobile phase B

sample (min) (vol%) _ (vol%a)
0-3 90 : 10
3-15 ‘ 900 . 10—100

Flow rate: 6.2 ml per minute,
Time span of measurcment: About 2 times as long as the retention time of heparin, begining after

the solvent peak.

System suitahility-

Test for required detectability: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of water. and use this solution as the Heparin Sodium standard stock solution, Separately, dissolve 0,10
mg ol Over-sullated Chondroitin Sulfate Reference Slandard in .20 mL of water, and use this solution as (he
over-sulfated chondroitin sulfate standard solution. To 60 1 L of the Heparin Sodium stanclard stock solution add 3
i# Loflthe oveﬂsulfa(cd chondroitin sulfate standard solution and 12 ;2 L of water, and mix. When the pl‘oécdllrc is
run with 20 L of the mixture under the above operating conditions. it exhibits a peak for over-sutfated
chondroitin sulfate. ‘

System perlormance: To £20 4 L of the Heparin Sodiunt standard slock solution add 30 ;¢ L of the over-sulfated
chdndroilin sulfate standard solulidn. mix and use this solution as the solution for system suilability test. When the
procedure is run with 20 4 L of the solution for system suitability test under the above operaling conditions.
heparin and over-sulfaled chondroitin sulfate are eluted in this order with the resolution between these peaks being
not less than 1.5. 7

System repeatabitity: When the test is repeafed 6 times with 20 1 L of the solution for system suitability Lest
under the above operating conditions, the relative standard deviation of the peak area of over-sulfated chondroitin

sulfate is not more than 2.0%.

Purity (7) Galaciosaminc— Dissolve 2.4 mg of Heparin Sodivm in 1.0 mL of water and hydrochloric acid (7 : 5) .
and use this solution as the Heparin Sodium stock solution. Dissolve 8.0 mg ol D-glucosamine hydrochloride in
water and hydrochloric acid (7 : 5) to make exactly 10 mL. Dissolve 8.0 hlg df D-galactosamine hydrochleride in
waler and hydrochloric acid (7 ©'5) 1o make exactly 10 mL. To 99 volumes of the solution of D-glucosamine add 1
volume of the solution of D-galaclosamine. and use this solution as the standard stock solution. Transfer 500 nL
cach of the Heparin Sodium stock solution and the standard stock solution to a glass-stoppered test tube. stopper
tightly, and heat at 100°C for 6 hours. After cooling to room temperature, evaporate 100 L cach of the reaction
solutions to dryness. Add 5¢ 1 L of methanol to cach of the residues and evaporate Lo dryness at room temperature.

Dissolve cach of (he residucs in 10 i L of water, add 40 1 L of aminobenzoale 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 200 x L each of
water and ethyl acetate to each of the residues, éhake vigorously, and then centrifuge. After remove the upper
layers, add 200 1 L of ethyl acetate to cach of the lower layers, shake vigorously, and then centrifuge. These lower
layers are used as the sample solution and standard solution. Perform the test with 5 L each of the ‘sample
solution and standard solution as directed under Liquid Chromatography <2.01> alccording to the' following
conditions: the peak area ratio of galactosamine to glucosamine of the sample solution is not larger than that of the

standard solution.

Operating condifions-
Detector: A [uorescence  photometer  (excitation wavelength: 305 oy, emission
wavelength:360nm). ' 7
Colunn: A stainless steel column 4.6 mm in inside diameter and 15 cm in length, packed with
octadecylsilanized si.iica gel for liquid chromatography (3 ;« m in particle diameter),
Column lCalCi‘Hllli'S.‘ A constant {empcrature of abowt 45°C.
Mobile phase; To 100 mL of water and .Lriﬂuoroacc{ic acid (1000 : 1y add 100 mL of
acetonitrile, Add 140 mL of the solution to 860 mL of water and trifteoroacetic acid {1000 ;

1).

Flow rale: 1.0 mL per minule.

Time span of measurement: About 50 minules afler injected.

~System suitability-

Test-for required defcctability: Dissolve 8.0 g of. D-mannosamine hydrochloride in 10 mL of water and
hydrochioric acid (7 : 5). and usc (his solution as the mannosamine standard solution. Transfer 500 y Lol the
standard stock solution and the mannosamine standard solution (100 @ 1} lo a plass-stoppered test tube, slopper
tightly, and heat at 100°C [or 6 hours. Afier cooliﬁg this solution (o room {cmperature, cvaporate 100 Lol the
reaction solution to dryness. Add 50 4 L of methanol io ihe residue and evaporale Lo dryness at room (emperature,
_Dissolvc the restduc in 10 Lol waler, add 40 1 L of the ethyl aminobenzoate derivatization TS, and he_al at 80°C
for 1 hour. After cooling this solution (o room temperature, cvaporate the reaction solution o dryness. Add 200 4 L
each of water and cthyl acetate to the residuc. shake vigorously. and then centrifuge. .-Afier remove the upper layer,
add 200 ;1 L of ethy] acetate {o the lower layer, shake vigorously, and then-centrifuge. The lower layer is used as the
solution for system suitability test. When the procedure is run with 5 ;¢ L of the solution for system suitability test
under the above operating conditions. the ratio of the peak arca of galactosamine (o that of glucosamine is 0.7 —
2.0%.

‘System performance: When the procedure is run with 5 2 L of the solution for system suitability test nnder the
above opcraling cdndilions, glucosamine, mannosamine and galactosamine are eluted in this order with the
resolution each between the peaks of glucosamine and mannosamine and between the 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 52 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 glucosamine is not more than 4.0%.



Heparin Calcium
AV NS § IR FN

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

Identification (2) Dissolve 1 mg each of Heparin Calcium and Heparin Sodium Reference Stzmdard lor
physicochemical test in 1 mL of walter, and use these solutions as the sample solution and standard solulion,
respectively. Perform the test with 20« L each of the sample solution and standard solution as directed under
Liguid Chromatography <2.01> according to the following conditions: (he retention times for the major peak

from the sample solution and the standard solution are identical.

Operating conditions-
~ Detector. column, column (emperature, mobile phasc A, mobile phase B, flowing of (he mobile

phase and [tow raie: Proceed as directed under the operaling condilions in Purity (9).

Svstemt suitability-

System performance: Dissolve 1.0 mg ol Heparin Sodium Reference Standard for physicochemical (est in 0,60
mL ol water. Digsolve 0,10 mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of waler.
Dissolve 1.0 mg of dermatan-sulfate in 2.0 mL of water. To 90 4 L of the solution of Heparin Sodium Reference
Standard add 30 4 L cach of the solutions of Over-sulfied Chondroitin Sullate Reference Standard and dermatan
sulfate, and mix. When the procedure is mun with 20 1 L of t_he mixture under the above operating conditions,
dermatan sulfate. heparin and over-sulfated chondroitin sulfate arc eluted-in this order with the resolution between
the peaks of dcnmﬁzm‘ sulfate 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 (8) to read:

Purity (8) Over-sulfated Chondroitin Sulfate-Dissolve 20 mg of Heparin Calcium in 0.60 mL of a solution of
sodium 3-trimethylsilylpropionate-c, for nuclear magnelic resonance Sbcclroscopy in heavy walter for nuclear
magnelic resonance spccir'oscopy {1 in 10000y, Determine the spectrum of this solution as dirccted under Nuclear
Magnetic Resonance Spectroscopy <2.21> ('H) in accordance with the following conditions. using sodium
3-trimethylsilylpropionate-d, for nuclcar magnetic resonance spectroscopy as an internal reference compound: il
exhibits no signal corresponding to N-acety] proton of over-sulfated chondroitin .suifaie al 6 2.18£0.05 ppm, or
the signal disappears when determining the spectrum of the sample solution as direcled under 'H with

" C-decoupling.

Operating condilions- 7
Spccirmneler: (1) FT-NMR, Not less than 400 MHz
Temperature; 25°C

~Spinning: Off



Number of data points: 32,768

Specfral range: Signal of DHO # 6.0 ppm

Flip angle: 90° ‘

Delay time: 20 seconds

Dummy scan; 4

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

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

System suitahifity- _
| System performance: Dissolve 20 mg of Heparin Calcium in 040 mL of a solwion of sodium
3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in heavy water for nuclear magnetic
resonance spectroscopy (1 in 10000). Dissolve 0.10 mg of Over-sulfated Chondroitin Sulfatc Reference Standard
in 1.0 mL of a solution of sodium 3-trimethylsilylpropionate-d, for nuclear magnetic resonance spectroscopy in
heavy water [or nuclear magnetic resonance spectroscopy (F in 10000). To the solution of heparin calcium add
©0.20 mL of the solution of Over-sulfatcd Chondroitin Sulfale Reference Standard. When determining the spectrum
of this solution under the above conditions. it exhibits the signal of N-acetyl proton of heparin and the signal of

N-acctyl proton of over-sullated chondroitin sulfate at 6 2.0440.02 ppm and § 2.18:+£0.05 ppim. respectively. '

Add the following next to Purity (8) _
Purity (9) Related substances- Dissolve 2.0 mg of Heparin Calcium in 0.5 mL of water. and perform the fest with
exaclly 20 p L of this solution as dirccted under Liguid Chromatography < 2.0/> according (o the following

conditions: it exhibits no peaks afier the heparin peak.

Operation conditions-

Detector: An ultraviolet absorption photometer {wavelength: 202 nm).

© Column: A stainless steel column 2,0 mm in inside diameter and 7.5 cm in length. packed with

diethylaminocthyl group bound to synthetic polymer for liquid chromatography (10 4 m in paﬂib]c
diameter). _ | _

Column emperature: A conslant (cmperature of about 35°C,

Mobile phase A: Dissolve 0.4 g of sodium dihydrogenphosphate dihydrate in 1000 mL of water and
adjust to a pH of 3.0 with diluted phosphoric acid {1 in 10).

Mobile‘phasc B: Dissolve 0.4 g of sodium dilydrogenphosphaie diiydrate and 106.4 g.of lithium
perchiorate in 1000 mL of water and adjust 1o a pH of 3.0 with diluted phosphoric acid (1 in10).

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

in the following table.



Time after injection of Mobile phase A Mobile phase B

sample (min) {vol%) (vol%)
0-3 ' 90 10
3-13 90—0 10-—100

Flow rate: 0.2 mL per minute.
Time span of mcasurement: Aboul 2 times as long as the relention time of heparin, beginning after

the solveni peak,

Svstem sm’_fabz‘lity— _

Test for required dclec[a_bility: Dissolve 10 mg of Heparin Sodium Reference Standard for physicochemical test
in 0.40 mL of waler, and use (his solution as (he Hcparin Sodium standard stock solution. Separalc]y, dissolve 0.10
mg of Over-sulfated Chondroitin Sulfate Reference Standard in 0.20 mL of water, and usc (his solution as the
over-sulfated chondroitin sulfate standard solution, To 60 i L of the Heparin Sodium slandnrd siock solution add 3
it L of the over-sulfated chondroitin sulfate standard sohstion and 12 L of water, and mix, When (he procedure is |
run with 20 ¢ L of the mixture under the above operating conditions, it exhibils an over-sulfated chondroitin sulfaic
peak.

System performance: To 120 4 L of the Heparin Sodium standard stock solution add 30 ;z. L of the
over-sulfated chendroitin sulfale standard sohﬁion. mix and use (his solution as the solution for sysicm suitability
test. When the procedure is run with 20 4 Loof the solution for system suitability test under the abéve operating
condilions, heparin and over-sulfated chondroitin sulfate arc eluted in (his order with the resolution between these
peaks being not less than 1.3,

Systeni repeatability: When the test is repeated 6 times with 20 ;¢ L of the solution for system suitability fest

. under the above operating conditions, the relative standard deviation of the peak area of over-sulfated chondroitin

sulfate is nol more than 2.0%.

9.01 Reference Standards

Change the following to read:

Over-sulfated Chondroitin Sulfate Reference Standard: Identification. Purity

Add the following:

Heparin Sodium Reference Standard for physicochemical test: Identification, Purity



9.41 Reagents, Test Solutions

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

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

Lithium perchlorate LiC10, White, crystals or crystalline powder.

Con_tenf: not less than 98%.  Assay - Accurately weigh about 0.2 g of Yithinm pcrchldrate, dissolve in 30 mL of
water. Transfer the solution to a chromatographic column, prepared by pouring about 25 mL of strongly acidic
ion-cxchange resin (H type) for column chromatography into a chromatographic tbe abowt 11 mm in inside
diameter and about 300 num in height (after adding 200 mL, of Tmol/L hydrochloride TS and flowing at a flow rate
of 3-4 mL per minute, wash the chromatographic column with water until the color of the rinse water changes to
vellowish red wfmn adding meihyl orange TS (o the eluate), and ffow at a Dow rate of 3-4 mL per minute. Then,
wash the column with abowt 30 mL of water at a flow rate of 3~ mL per minute 5 times, Combine the rinse water
and the eluate, and ulmtc <2.5¢> with 0.1 mol/L sodium hydroxide VS (indicator: 3 drops of bmmolh) mol bluc

TS). Pc1f0un 2 blank determination, and make any necessary couccuon
Each mL ol 0.1 mol/L sodium hydroxide VS = 10.64 mp LiCIO,

D-Galactosamine hydrochioride CH, 3N05'HC_1 White. powder. Melting point: about 180°C (decomposition).
Optical rofation <2.49> (] 207490 - +97° (1 g_water, 100 mL, 100 mn).

DB-Glucosamine hydrochloride C,H)sNOs 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
mi of water, add 5 mL of diluted nitric acid (1 in 3) and titrate <2.50> with 0.1 mol/L silver nitrate VS

(potentiometric titration).
Each mL of 0.1 mol/L silver nitrate VS = 21.56 mg CgH,3sNOs-HCl
Calcium acetate monohydrate  (CH;COO).Ca-H,0 |KR364, Special class]

Dermatan sulfate  Dermatan sulfate is mucopolysaccharide purified from the skin and small intestines of pigs by
alkaline extraction. [ollowed by digestion with protease and fractionation by alcohol. When cellulose acetate
membrane clectrophoresis of dermatan sulfate is performed and the membrane is stained in a toluidine biue O

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

Operation conditions of cellulose acetate membrane elecirophoresis -

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} -

Bor-.mc-pyridi.ne complex C:H:BN

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
sodinm thiosulfate VS (indicator: starch TS). Pe_:rform a blank determinalion, and make any necessary correction.

Each mL of 0.1 mol/L sodiwm thiosulfate VS = 1.549 mg C:HsBN

D-Mannosamine hydrochloride C;H;sNOs-HC1 - White, powder. Melting point: about 168°C {decomposition).
'Oprical rotation <2.49> (o 1) -4.2 - -3.2° (0.4 g, water, 20 mL, 160 mm). '

10
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WALZAT D40 F 7 M o — 7 Eiliotet, SO A3 3 o — 2 RS S TS
7RI E— T oL L K& e,
e ’
Hrihss - SRR BRI ¢ 305 nm, SEEIE 360 nm)
BT L NEA G, BRE B emDAF 03 pndiiks o~ W97 40— A2 2
N DA ) PN T AT 5
/‘3 7.!4{,."}*" : 45@1\]‘5@03 ’Ji::;’llu]L,I{
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B AR R A e R (10000 1) 100 nLic 7= b= R UL 100 ul #2025, =0
140 ml &7k, b Y 7 v C FEERTR (1000 : 1) 860 nLiThNZ B!
W E|S L0l
ERH A REIR 1A 50 401
AT A
Wu“:’r@ﬂl TN s i /ifmﬁ&jun 8.0 mg % 7K/HRHR I"f){ (7. 5) 10 mL PSS L, /93
WHETIE & 5. FEIEE/ = > 2 X L BSHEEIERIE (100 £ 1) 500 4L TR I & Y
Fite LT 100°C T BRIINEAT 5. DA sEE TS, 100 4L &b D, MEGRET S, 5&
f”iﬂ LAS /=60 pL 2MA, BRTHELRTS, BEHEAR 10 oL M‘Zm\l, T
L/-E‘F'i—‘»tn{l‘r{?i\’(tn—‘{ffl 40 ¢ L KI’JK 80°CT 1 U}“fﬂl’jﬁé . (D({Z et {mi_( ULJ— 47 [
ﬂ@.ﬁmwt,A&UMﬁl?wmmﬂLﬁO%mi,ML<m9&ﬁ m@ ﬁﬁé ks
ZErEL, FEIZEHEC T 200 oL 0%, USRS IRYE, mOSML, FTe s a7 A
ORI E 32, ZOMBE pLIz0E&, EROXGTRETALE, FrabIvor
’Jlfuh.i CHF DT P I D= RO, 0. 7~2. 0% TH S .
VAT AOERE AT D EVEREE S 1 L0 &, EEOAITHRTS & &, says
VRl RS VR 4 5 o B N B JWWEMML /w:ﬂ\/&ﬂ//ﬂ\V&UV//%
TETT ORI 0 }MH“(K uiL G VR BRI N S G

AT LD ML o AT A0 AR s 5 uLkO%,_mmmﬁfﬂ ¢6MWDM@&4
TN DRI T AT T 7 R e — &m%wm®MMW¢m S AL OURL T E S
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WIAUNYS ¥ Ay NN

Ft BRI ARERBHEREZELRZAINY Bt A DR, BMOER(2)F(3)EL, (1)DHIZ
RDFESIZHAZ B, :
RERSER () AGSBE O REA~U F R Y 7 ARYER | mg 0% K 1 nl 2885 L, BBHER
BOMFE R & 4% . SRS R OFRIERR 20 uL $2% & b, ROENTHlEs o~ NP5 7 4 —
(200 IZX0aBETTS L&, BRI MBI BB 2V 7 ORI L,
~uft'ﬁ*7:\{¢ '
WeH2R, 5 A, 737 KULEE, BBINA A, BELFIB, FEEVB O B R ONA IR AL (6) DRt
Sk e 4. :
AT LR U
AT AOPERS HH LS nrt"fi‘fﬁfv\) i T\ U7 SRR 10 mg %K 0, 60 mL 1T858 7 L i 90 1 L,
i M fL,: PR AT o REAEESL 0. 10 mg 22K 0, 20 L AT RSN LR 30 L RO e 4 T
fifp e A7 1.0 mg 2K 2.0 ul 1o (mwm«z 80wl AWFTH. T Ol 20 plLicoE, E#Ro
FRIFTHIET S L&, FA~vZ Uil m AT A, ~RY v, B E D v e F ol

BHIL, T & AR AT L B ) ORI 10 DL, oS U L el L D v R e
AT lEEO S L s L Th S

B BHRIEAREL L EEREFANNY P D ADRAFHBDE T (8) F. LDS 5 1Z%dB,

PR EER (8) WML v R o TR AT 20 me A BB IO A~ [ L P 3 R U AF
U7 e A el B U A=dy RSB IENE A2 I D A (1= 10600) 0. 60 m; L“r'»’?ﬁ T
TR E, B N Y AT U T m o L b U A, A P R R L R 74/\/
A (220 W RN, T R 100 Mz DL e BER (D 2 T T A lE S
5 2,180, 05 ppm AT WIRER L = o W o L il oD ASY L 8 sl 2 “/’/"‘J‘/l/é":iﬁ%fﬁbw\, i
RO DB T TN LTSS X, o L Vi e A ’
A S
IS - 25°C
A=y A7
— WA W 32,768
AL R LGEIE © DHO 003 2 b e TR 6. 0 ppm
AV & N4
MY SE L UL AT B 20 F
I =Ry 4[]
RS -~ 8 ) v T 2 F RO b @ A SN LAY 1000 BLES 5 4 7 [mik
7 N G xf(|—:]-_;5£(Ll|1(—. broadening factor = 0.2 llz}
AT AREAE
YAT BOVERE T A 20 mg & REBERUE AL BOVBEIT 8- 1 U AL s Y LT T e Ll L
U7 Dody ORZRE IS 240 b FITDRE (1—=10000) 0. 40 mL 1ZiE0s L7=igs, Tl i
Loy Fa A F TR A 0. 10 mg A HEREE S A2y R AGIET 3= b U AF Lo LT o b
A b U T ed, OB A ol BR A (1=10000) 1.0 mh {282 Lizifg
0.20 L ZMAD. ZOHToE, FERORITERET S L&, §2.0420.02 ppn i~ w0
AT F AR AT D b, TR0 2. 18220.05 ppm WOBTEER L 2 v Koo F oo -
T rh/{\ Ay )—/l/fz'_’ut\!y)é
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FBTENEAFEEL EEZRERTAINY BN ADRHESRIZ, XDE é’%ﬂﬂz’ Do

SRR O) BERWE FH20neZ K0l ICEMALEK20 L 2EHICE Y, RO GRS
aw b SGT g (20D EORREITD & E, ~N LD E— 2 LRI e y% AT,
N ES U
RS © SRS EESE (GEIRE 202 nm)
AT 5 HE2Z0m EXTS5nDAT Y LRAEICI undiiErow /S 70 —EoTsn
7R /a:-”f/wi A LEAREs T ERTATS.
A 7-Z>\{HII . 35 C’H-IECD H}]:?(EF_ :
MIAHA © Ul KRS RY AR 0.4 g 27K 1000 nl i L, WEHA Y i (1—10) %
MM Z T pHS, 0 IZEE%E A _
BB U B OKET U o AT 0.4 g RUNMRMEZRER Y 7 A 106.4 & 20K 1000 L o
Gdal, AT D LR (1-10) B I02 T pH3. 0 {Z 3+ 5
R TE ORI - AR A L OBENE B DRSS E O L 5 1T 2 TR 4 5 |

EARKOIER BObE A Fomhti B

(57) (vol%) (vol¥)
0~3 90 10
3~1h 90 — 0 16 — 100

TLbY WS 0.2 wil
MDA - IO E 2 D B~ ) DR e 2 15 o il
AT LU O :
*J\H'Uﬂ-{r-w PR f e o N Y 07 LRSS 10 me Ao 0. 40 ml 1T WL TSy ok b
U & AL BT o N S RN L 0. 10 mg /K 0. 20 ml [T EEA L,
W lI“‘“_,:f/ | e AN L L A N Lo N SRR 60 gL, e o
v u/ra"—/m PR 3 L UYKI12 p L&A LW 20 pLIToE, o fefl T
ERER . T TL:‘/ SOl O B 7 e A AL
AT IOUHE oY L) N D BEEGGE 120 p UISIERNE Lo s B o R e 50
LML, A5 BEGYEREEIR S 90, W20 g Lo, i of el
B, Nl e, BTN T B F T N L, *”U)j_\x‘Hf” TL8LETHA,
VAT LOPE AT L SVERSRINIENL 20 uLiz0X, LiBoo SRR 6 [T 0 s -

o, R b 2 v Raf R o) B 2 (i o e 1 fm/] PE 20 SBLE T h S,
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9.01 REm

BT EHEALREL ERG—RARE . 01 ZEEZDE (1) mﬁﬁéﬁﬂ’/ﬁ: 2 ROg FomEes
&, KDk IIZHHE, |

BEREEED Y FOq F U BB EE S TERRRRR, MUALEU
BT BRI AFFERL S EFR—RHRERE 9 0 lEBDE (1) OBIZ, XDE W73,
ﬁ1t$%ﬁﬁﬁﬁ“’fl} Y RO LIEES, . fife 34 Wk , AT I’L"Jf‘i

B

9. 41 5t -

:g;;
oy

FFEREAXERS —REABEDE 9. 41 HE - SBDEIZ, XDBFNWZ B,

PR/ RBBHFEWCEEZ 72 BN T L 280 wg 1A X L 600 4L 2N, 9 50CIT
AR L CHED L, WERE 170 4 L LR D 02U D K 145 u L 22 5.

MIEEE Y F oL LICIO, FEOORE TR0k KT r{’J7D

R OBRLLE. IR AN 0.2 ¢ EHAHIZED, K30 alAZiN L, BT A (BT Ay
N7 T g SR A A 2SR () 59 25 nl 2P T wm, S E 30 emod v 11w h S
TR L, Imol/L MR 200 wi. A i 1 40 W S ml DR CHI S 7%, AR L,
WEHAT L A Tl L DR N T b 3T (O S DRI 20 4 Gl 1) 3 L e LCiie L
O3 AT AL, LIS 3~1 U)?ﬁé'!-:ﬁ:“f“{ryﬁ"ﬁ"’fJ* S WA 30 wlL 1 i) 3-~d mL OO T 5 |E]
e DL TR LS A, 0.1 mol /L KRR I U ARG 7 JEade : Y oeFe—)L7
Al iE 3 ) L R e e R A T, E T S

0.1 mol/L KL N U 7 40 1 nl =10, 64 mg LiC10,
D-HZ9 b3 UERMIE  CH N, - HC FIODERTH D, BUS 35 180°C (55k1) .
BENCEE (2 49 _[a]%)oz—ﬂm ~ 497" (1;;,, K, 100w, 100mm).
D-TNIY 3 AGEE  CIINO, - HCL B0 R E it oW kT 6 5

B 98l b ERTAE AN 0.4 g RIS Y, K 50mL I«_(ﬁleL, TGN (1—3) 5ol
A ANZ, 0.1 mol/L MBS CRETE S % (RERLaE T )

0.1 moL/L WHEEE 1 ml. = 21.56 mg C,H.NO, - HCI
BEE 1L S L—KENY  (CH,000) Ca - 1O [K8364, &0

TUREVHBIATI 7 Z T SNGE T A h VNG, TeF 7 —EHiL, Ta—as
[t hjl«uu_Ang BT AT T RS AT, A DT 0 Bl (1
200) R L TRETDLE, T FTHS |
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RERXEEF .
YA —AT T M6 em X B X 10 em
FENAE  EEEE LT 7 A KFNH B2, 85g HAKICEEA L, 1000l &7 7%,
UKINEERT ¢ 3 BRI 0 mA/cm)

RT-EYDUE8E CHBN &R 80%EL L. ERE A5 30 ng ZHEIZED, 0,05 mol/L 3 3
40 ml IZE L, DAL (1—6) 10mL 2002, 0.1 mol/L F 2kt ~ 1 vmumﬁfzfzs '
(g LT VR . FHEO B E TERE AT UIEIET S

0.1 moL/L FF Wik F U 7 Aif L b= 1.549 mg CHBN
-7/ Y2 VIBRIR CHLNO, - HC1 AEAEETHL L. BlE @ #9 168°C (4 \ﬁn)

Bl (249 (o) -4.2~-3.2° (0.4 g &, 20 wl, 100 mm).
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