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There have been reported by several workers for the isolation and deterrhination of the
amine derivatives as Methylephedrine Hydrochloride and EphedrineHydrochloride adopting
neutralization method, steam distillation method, non-aqgous titration method, ion-exchange
resin method, titration method after acetylation, colorimetric method, gravimetric method,
iodine titration method and gas chromatography. Those methodsmentioned in above, can
be practically applied for the sample which is not mixed one mith the other amine com-
pounds. Presently,it has not shown on the isolative determination of the mixed sample of
amine derivatives. In this paper, it is discussed on the isolative determination of Methyl-
ephedrine Hydrochloride as the tertiary aminecompound and Ephedrine Hydrochloride as
the secondary amine compound. According to the the results of the experiment, it couldbe
summerized as follows:  1.There is no time-variation on the color reaction of Methyl-
ephedrine Hydrochloride and Ephedrine Hydrochloride with the color reagent, bromecresol-
green. And Methylephedrine Hydrochloride and Ephedrine Hydrochloride, respectively, can
be determined spectrophotometrically by means oft his color reaction.  2.For the isolation
of Methylephedrine Hydrochloride and Ephedrine Hydrochloride from the mixed sample,
Meshylephedrine Hydrochloride can be eluted by chloroform, while Ephedrine Hydro-
chloride by the mixed solvent of chloroform and ethylalcohol (2:1), from the celite column
adsorbed at pHB. 4 followed by extraction with ether undersodium hydroxide alkali re
action. 3. When the sample is mixed with quinine hydrochloride, dihydrocodeine bitartate,
and noscapine,these mixed compounds can be eliminated by means of stram distillation.
4. When the sample is mixed with chlorpheniramine maleate, dextromethorphan hydro-
bromide and diphenhydramine hydrochloride, the mixed compounds can be eliminated by
means of steam distillation and celite adsorption column chromatography. In conclusion,
the isolative determination method for Methylephedrine Hydrochloride and Ephedrine

Hydrochloride studied in this paper, indicates with the excellent reproducibility and accuracy.
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Amine 38 9 %% % 2% aminel Ephedrine Hydro-
<hlorides} 3 % amineq] Methylephedrine Hydrochloride
= A%KE 2d0E FEY RFAA bk Aol o
To wEBMHY ASdAE Rk JpAEEERY
Hora, Hity 59 KZELRFBESY Wersn, Sieea 59
acetyl b ELviee 59 BABBESHEY Sc-
nurtz, Maver 59 tetraphenylboron % hydrohalide
of olgt EERLW Lo dow TRAAFY SR
g0 24 Howrioxa, Lenman, CHATTEN, GriFFiTas,
Tarsuzawa 59 sulfophthalein #] =% indophenol 7
a3z £-& picric acid, ammonia 5 ©]-&3 HEKTW
Tromss, Wersa, Sancmsz 59 295 o8 ek
%~ Sapacucuts YosniNo, Brane 59 REMIQ] alum-
ina = amberlite IRC-50, Dowex 50 5 ion exchange
resin & o] $8} & HHk®9 Cripska, Piuro 59 carbo-
wax 20M-SE 202  ©1-&d gas chromatograph 3482
So) WESm R0 ofEe AS Methylephedrine
Hydrochloride %% Ephedrine Hydrochloride 7t 270 <
Xo] A m& acetylsalicylic acid, phenacetin, caffeine,
barbjturates & %9 pgake] sl A& 3Pl
= 7}4%3pv} quinine hydrochloride, dihydrocodeine bi-
tartrate, noscapine, dextromethorphan hydrobromide,
antihistamine 59 S/ESC] BEHS A+ B Fde
SRl Tedtdtm pmse] gl

A A= 2 & amine ¢] Ephedrine Hydrochleride &=+
& amine ¢! Methylephedrine Hydrochloride & #54%
o2 dte] g amine FELF T4 L& ATl
e A 2 wpgd 2o YAAR ol SHHEE A AR
Hel nud v demz ooy Egad A EE
EEHE Kk Aot Wasta & dFo At
%ok

£ A7l el ARk 49 Methylephedrine
Hydrochloride == Ephedrine Hydrochloride & 4#x=
ola] wmd AEFEBPHET ogdd A= HZ
HHAHES Sl %ol S48 YT celite-546 5
o) §8t ke A 43} methylephedrine 3= ephed-
tine & SHERH LN AL HlSES e 44N £
21§ methylephedrine @+ ephedrine & 4 4 24
sulfophthalein A &%) ST AN HEE
4% FXEHitEe Ansd 2 ARXT dReER
ole] wmdle upo] .

| |
1. =% 8 =5

Methylephedrine Hydrochloride 4 Ephedrine Hyd-
rochloride : Merck @fite A& Ao HEER
2 .

Celite-545 (Johns Manville Co. U.8.A.): o]ck
100g <] £-& HCl 1,000mi € Yu & A2A 105
B %9 ¥ methylorange FHK & R 5 oo P
of dd7A Z=2 A= 10544 1547 Az,

BEEER : pHS5.6; NayHPO, 2 KH, PO 9 &
BKER, pH 6.4; Nath,PO i o NaOHY BE&K
H.

B.C.Gatug : Bromcresolgreen 200 mg ¢ 4 4]
o} 0.02N-NaOH % 14.30ml o] o] ¥olzm £& ¥
o] QA #FE 200m B TEL

zvbe]l  chloroform (Kishida Co.); ethylaleohol
(Hayashi Co.) ; 1.2-dichloroethylene (Kishida Ca.);
ether (E.Merck) .

2. BR Y BR
Spectrophotometer (Beckman Model B) 5 Column
Chromatographic Apparatus (15X 350mm).
3. HERfeE
1) Quinine hydrochloride, dihydrocodeine
bitartrate % noscapine #7752 methyl-
ephedrine 3 ephedrine 8] &RtIgHE

Methylephedrine Hydrochloride == Ephedrine Hydro-
chloride 24 2+ 50~100mg <l A wtst= P& A3
zto} kjeldahl flask off 932 % 30ml ¥ N-NaOH ¥ 10
mi§ go] KEFREWE sl B & 450ml & J3}
o B2 dol AAaEg 500ml 2 sz o] o S0mlT
2 8te] 100m! measuring flask o] %7132 N-H,50: 10ml
E ¥ ool £% ol AAHe 100mlz T AE
BB B I% 4 EERMEES S 23T

2) Chlorpheniramine maleate, dextromethor-
phan hydrebromide % diphenhydramine
hydrochloride 7% ¥ 2] methylephedrine 4
ephedrine 2| RHELE

1o Al KEREESY A BHE 2ml§F AT
g olo celite-545 8g o} ol ¥lelA Foll4 FE8 4
o] o] BAY%E column (15X350mm)d] F-2 3k v) o)
Ax £39 celite 2 Az dte] columno] chal ZF3st
Z fegages ARE dech g d7d &
2342 CHCLE AH&3te] JUE 2mi/min. = 100mi
%34+ A methylephedrine @ ephedrine & columns}
AAR ¥ & 39 ohsp 23S

ol

K oy alo
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3) Methylephedrine 3} ephedrine Q| 4}Ekig/s
R ER (pH 6.4) 5ml 9} celite-545 15g & 1] o] #
el 4 AL column (15X 350mm)e] %A shx v
olAE &Y celite 2 st column o] T4 22
. fHlE £2Foz 4% e 408 % =

A7 CHCls 4202 4ol columns] ¥ 919 24

o9t A=g F 10% NHOHE 2347 CHCL:100
ml & ALg-ste] P 2ml/min. 2 $Z 3o o] BHHES
TEANA FHA A7 o] BHHS CHCL o 2ml
o %9 A Frstm 24 2842 CHCl 100ml &
Arg-3te] ffi# 2ml/min. 2 ephedrine & &2 A7},

o5 Al %3 o{CHCl; : C;H;0H(2: 1) &% 200ml =
Ab&-5te] Fi# 2 ml/min. 2 methylephedrine & &% 4]
71 ek

ge 37 A4 $290e 844 RREEAD B
BE Az o5 49 FEEEE Wt 233

4. EBBIEE
1D BEEEE U kel B

BHERKS 8% : Methylephedine Hydrochloride
%= Ephedrine Hydrochloride £3% H=as 3}
of 247t 2 & Methylephedrine Hydrochloride &= 10-
50mcg/ml, Ephedrine Hydrochloride = 30~120 mcg/
mle] Y47t B 58 zA st ERBAKo2 Fv

e AR : 3-340A4 d& A AFES 474 0.1
N-HCI 2m! o] E-o] 51 o] 7}e} 0.4N-NH,OH & 0.5miE
Y& ¥ Methylephedrine Hydrochloride =% Ephedrine
Hydrochloride & #4174 ¥ T Z£499 2xuioel
AEE zA ARoz g

2) ERIEE

BR 2 EHEAE 4 2ml S A D3 FHed 50ml §
2eA Y482 @2 dichloroethylene 20ml, Bifg
RREW (pH5.6) 4ml ¥ bromeresolgreen ¥ 2ml A
S EE 1087 & 5] He & AAE =g

& o] dichloroethylene & 10ml & A &3 2 s8ho
AR BOSEEY Y32 0.1N-NaOH (pH13) ¥ 10ml
+ AFS 2 10873 & B 4 F 44599
ot ©] 0.1N-NaOH ¥%fg (Fta) e Hslz vz B¢
ALgdte 22 234& sl 9.2 0.1 N-NaOH %<
HEBFKLZ 3o XS (Beckman Model B) &
£ 10mm 9 574 cell & AHeste] FR 617Tmp ol A 2
4 2 zEgde WHES 274 S48

it o DE

1. E/Eel WkhiF
Methylephedrine Hydrochloride & <} 30 meg/ml,

Ephedrine Hydrochloride & ¢F 50 meg/ml & AH-8-3H4
AR 42 TERBEA we 24std RIXES ST

—¢=e~se Methylephedrine- HCI
~~ew-~¢= Ehedrine-HCl

Absorbance

‘-\\'\o\
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Fig. 1. Absorption curve of the methylephedrine-
HCI and ephedrine-HCI at pH 13.

A= Fig, 15 2o BARKERS 617mpe oo

2. BESL MREELLe] Rk
Methylephedrine Hydrochloride =% Ephedrine
Hydrochloride @) 247 %9 ZZ 498 A&std 4
RH 42 RS W BEES AT Ad4E Fig.
29} o0} Methylephdrine Hydrochloride & 10~60
meg/m!, Ephedrine Hydrochloride & 20~120 meg/ml
#4lel 4 27} Beer's Law 7} A7 @

1.0 /=6 wwme— Mcthylephedrine- HCl
[ )

- ~-#===v-- Ephedrine-HCl
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Fig. 2. Calibration curve of methylephedrinesHCl
and ephedrine- HCI at 617 myu.

3. pHo| A&

Methylephedrine Hydrochloride &= 30 mcg/ml, Ephe-
drine Hydrochloride & 50meg/ml & At&3td AYPH
4-2 EEEfE w2 z24ed doal BERY B’k
Bt A% pHel B2E #H3E AR A% Fig. 3
3} o pH 70 el A AAsteh

4. BaKel &8t
Methylephedrine Hydrochloride = 30 mcg/ml, Ephe-
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—s——a~ Methylephedrine-HCI —#——¢~ Methylephedrine HQ
ere=nenne-- Ephedrine. HCl - -#---=-0--+ Ephedrine-HCl

06 0.6 I~
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Fig. 3. Relation between absorbance of the colored Fig. 4. Effect of standing time.
solution and various pH.
5. HEWKS EW
drine Hydrochloride &= 50 mcg/ml & A}-&3l9 A{H Methylephedrine ‘Hydrochloride =+ Ephedrine Hyd-
4-2 EERMA Wt 2aA1 B Az wxesEste rochloride &} Z @5l FERS 32 FHME 47 Tan-
FAE Fig. 49 goH FAWse oA, e I3 e v g2 -?‘_'—ﬂ“%]'ﬁ AGYE 4-29 EEHE(E

Tasre L. Analytical data of methylephedrine-HCl and ephedrine+HC! in the mixed samples.

a. methylephedrine-HCl b. ephedrine-HCl
compounds

coexisting ratio found(%) coexisting ratio found (%)
Sulpyrine 10:1 98.2 5:1 97.5
Aminopyrine 10:1 97.2 5:1 98.3
Acetanilid 10:1 99.3 5:1 101.2
Phenacetin 10:1 99.8 5:1 98.9
Isopropylantipyrine 10:1 100.3 5:1 99.3
Acetylsalicylic acid 10:1 97.3 5:1 98.2
Sodium salicylate 10:1 98.2 5:1 97.2
Salicylamide 10:1 98.7 5:1 99.2
Caffeine 1:1 100.1 1:1 98.4
Barbital 1:1 100.3 1:1 99.3
Phenobarbital 1:1 99.8 1:1 100.8
Allobarbital 1:1 99.2 1:1 101.3
Bromisovalerylurea 1:1 101.2 1:1 97.6
Choline salicylate 10:1 100.7 5:1 98.7
Antipyrine 10:1 100.4 5:1 99.3
Acetaminophen 10:1 100.3 5:1 98.2
Quinine-HCl 1:1 210.5* 1:2 253.2%
Becantex 1:1 98.3 1:1 99.3
Chlorpheniramine maleate 1:2 138.5* 1:1 141. 24
Diphenhydramine-HCl 1:2 135. 2% 1:1 138.3*
Nicotinamide 1:1 100.3 1:1 99.1
Thiamine 1:2 99.4 1:5 100.3
Riboflavin 1:2 99.3 1:5 99.8
Ascorbic acid 1:1 98.2 1:5 99.3
Dextromethorphan<HBr 1:1 205. 1* 1:1 365.0*
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Noscapine

01 183.2* 1:1 340.5*
Dihydrocodeine bitartrate | 168. 2% 1:1 312.3*
Sorbitol 10:1 100.4 5:1 99.8
Sugar 10:1 99.5 5:1 100.3
Glucose 10:1 99.4 511 100.7
Lactose 10:1 98.7 5:1 101.3
Starch 10:1 99.8 5:1 99.8

* interfering substances
wet 248 2 JFE A e AAE Tape [ 3 20|
quinine hydrochloride, chlorpheniramine maleate, di-
phenhydramine hydrochloinde, dextromethorphan hydro-

bromide, noscapine @ A

Lﬁ'/&}u}‘

2 dihydrocodeine bitartrate 3
sl eggne 2 AFdo) AL FA

6. EWRES BRE
Tapee 19 a, bell 4 % A& AA}
Aste 3-1'9 3-2 FEERfEEC ek AT X APF
4 EBEBEE Fdo APsq €& AFAT Tase
11 Q Tapre 1154 o},

zu
=

Tasre II.  Analytical data of methylephedrine-HCl (Me-Eph.) and ephedrine:HCl (Eph.) in the
mixed samples with the interfering substances by means of steam distillation treatment
a. E‘Et?ylephedrme- ! b. ephedrine-HCI ¢. methylephedrine+HCI and ephedrine-HCI
compounds - e | coexisting ratio found(%)
coexisting coex15t1ng
ratio found(%) ‘ ratio found(%) Me-Eph. and Eph. t Me-Eph. 1 Eph.
Quinine-HC] 1:1  97.5 1:1 98.7 1:1:1 98.5 97.3
Dihydrocodeine bitartrate 1:1 101.2 1:1 97.3 1:1:1 99.1 101.3
Noscapine 1:1  99.3 1:1  97.5 1:1:1 97.1 99.8
Tapre III.  Analytical data of methylephedine-HC! (Me-Eph.) and ephedrine+HCI (Eph.) in the
mixed samples with the intererfing substances by means of celite treatment
a. I{\Idcelthylephedrlne b. Ephedrine-HCI ¢. Methylephedrine+HCl and Ephedrine-HCI
compounds — -]  coexisting ratio found(%)
coexisting coexisting i
ratio found(%) ratio found(%) Me-Eph. and Eph. | Me-Eph. Eph.
Chlorpheniramine maleate 2:1 98.7 1:2 101.2 1:1:2 99.7 98.7
Dextromethorphan «HBr 1:1 99.5 1:1 98.7 1:1:1 99.7 97.7
Diphenhydramine-HCl 1:1 97.5 1:1 100.9 1:1:1 99.3 98.5

7. Methylephdrine 2} Ephedrine of 4BER
Methylephedrine Hydrochloride Ephedrine
Hydrochloride & A7 Tapie W&+ o] E§ste N-
NaOH %oz gZAE Aoz 3 T ether 2 FE23
S 744404 22427 o8 BEHSE CHCL
2mle] e Bz st AYY 39 pEHR{pEe
et g F ARE 4 EREBER £ A

o A2AFAE= Tasee N 2.

8. R&teerhol Methylephedrine Hydrochlo-
ride =i= Ephedrine Hydrochloride o] 4y

BEER
Methylephedrine

I
E<

Hydrochloride

+
E

Ephedrine

TasLe IV. Analysis on the mixed samples of‘
methylephedrine+HCl and ephedrine-HCI

mixed amount (mg) found (%)

Me-Eph. Eph. Me-Eph. Eph.
30 - 99.2 —
— 30 — 98.3
15 15 99.7 97.7
10 20 98.1 98.7
20 10 99.8 98.2

Hydrochloride & Tapie V & 243 o] T3 e
o =lste] AP 3 SEEHRIER et Lz AYH
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Tapre V. Analysis of methylephedrine+HCl and ephedrine-HCI in the test samples

test samples (mg)

compounds
alBlc|ple|rfoc|H]|TH
Methylephedrine-HCl 125 15 — 15 — — 15 10 20
Ephedrine-HCI — — 50 — 50 60 15 20 10
Aminopyrine 500 — — - — - 30 — -
Sulpyrine —_ - 100 - - — - 50 -
Caffeine 120 30 20 30 30 50 30 30 30
"Phenacetin 1,000 — — 150 200 300 150 — 200
Acetylsalicylic acid — 200 100 - - 100 100 100 100
Chlorpheniramine maleate 25 2 2 25 3 3 2 - 2
Phenobarbital - - 15 -~ - — - - -
Dextromethorphan -HBr — — — — 10 — 5 10 10
Dihydrocodeine bitartrate — — — — — 10 10 5 5

Noscapine : — — — — — — 5 10 10
Diphenhydramine-HCI — — — — — — —

Thiamine<HCI - 2 1 5 - - 2 2 2
Riboflavin — 0.5 — 1 - - — — —
Starch 500 50 50 - 50 50 50 50 50 50
Lactose 300 50 50 50 50 50 50 50 50
Average(%) of Me-Eph-HCl 99.2  98.7 — 99.8 — — 98.8 99.5 101.2
Standard Dev. 0.67 0.73 — 0.83 — — 0.76 0.85 0.90
Average(%) of Eph-HCl — —  101.3 —  103.5 96.2 99.3 97.7 99.1
Standard Dev: — — 0.45 - 0.76 0.57 0.55 0.60 0.75

AEBREEY Wt S Ade Tase V 72
A7) 32% #E S quinine hydrochloride, dihydroco-
deine bitartrate, noscapine, chlorpheniramine maleate,
dextromethorphan hydrobromide, diphenhydramine
hydrochloride 58 A 9% A &3 Methylephedrine
Hydrochloride =¥ Ephedrine Hydrochloride & #&
BEE ASdE A¥YF 4 EERFEEDSLE meth-
ylephedrine =& ephedrine 8] # go] }53ls ¢
9 £%3 FAol Tape [A4} o] 2 ool
%8 B Afde d9A o EB& KEREEE
2 BEIaaraf e o) gl Fd FAYT
4 EERERS A 457 SERel M.
Tasie 1614 2 ubs} zo] amine$H o199 RS
o] 239 Aol Yutq o SREEER{E Fadl.
Quinine hydrochloride, dihydrocodeine bitartrate 2
‘noscapined ¥4+ BEKEEQ A o = NaOH alkali
Aol A KEREES 5 Bl el 4FH 49 &
Bfpzo 2 Tasie 09 2ol AFE F Aded =
chlorpheniramine maleate, dextromethorphan hydrobro-

mide @ diphenhydramine hydrochloride Z&4j¢]:

KR HHS K-S HoSO, A4 5toll RaEH| celite-545
E Al g-dle] CHCl 2 €23 = CHCl; & AA% %+
A NH,OH alkali Aol 4 BEH| celite-545 & A}-&-3}
of CHCl; 2 A= $&8lx HHK HBHpl st
AP E 4 EBRMEEC R Tape B3 2] AFE ¢
A=k,

Methylephedrine Hydrochloride $ Ephedrine Hydro-
chloride 22&A o] NaOH R4 ether 2 A 2] 5} B
#E 4474 CHChol #< HMERER(pH 6.4)3%
B EH] celite 545 & £33 A& $3 ¢ column & F
FA7A A4 £&¢ 23847 CHCls 2 ephedrine & &
23tz o9& CHCly: C,HsOH B&¥ 2.2 methylephe-
drine ¢ $3A7 ¥ HFEE S A4 =t BAYL B
BmEo 2 3o Tase WO 7ol A7 HEEERET + 4
9 o ¥ Methylephedrine Hydrochloride =+ Ephedrine
Hydrochloride 9| 2kl B¥EEE pH 744 o
AsA vebdg gk

=3 4% BAKREE 245 44 3,4 9 FHE
BEE 483 o 4 EBEY B dzdos
HEE S F AAE A
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£ £ BE&3EIg Methylephedrine Hydrochloride
+ Ephedrine Hydrochloride ] 4EtERES o F3t
o g 2L ARE At

1. Methylephedrine Hydrochoride =i Ephedrine
Hydrochloride o] 2&3 250 2 4= bromecresolgreen &
olgstg o BaEY AA9dE FAT 5 A

2. Methylephedrine Hydrochloride & Ephedrine
Hydrochloride ] 43t NaOH alkali Ao 4 ether 2
F2% AL pH 6.4 4 celite column o H3&A 71 ¥
Methylephedrine Hydrochloride = CHCI; & = Ephedr-
ine Hydrochloride = CHCl; : C,HsOH B &% o2 2}
AT § v

3. Quinine hydrochloride, dihydrocodeine bitartrate
4 noscapine 59 FhEMHE Tl Y& At
= KEEEWEL 2 A7 48t methylephedrine =
= ephedrine & 774 SHEES + .
4. Chlorpheniramine

=

maleate, dextromethorphan
hydrobromide @ diphenhydramine hydrochloride 59}
DEHE TR A& A KEREBET celite
#% column chromatograph yE2 2 Methylephedrine
Hydrochloride =% Ephedrine Hydrochloride & #z+
THEEYT T 4.

kS #8=2 & 28k BEAHAR Methylephe
drine Hydrochloride = Ephedrine Hydrochloride &
TREEESC ol EREE L BHke 433 SEE
S #3989
<1970. 9. 1A
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