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The Changes of Optical Rotatory Dispersion of Ephedrines and
Their Conformation in Aqueous Ethanol Solution

Tetsu Kasuima and Ziro KAwWAMURA

(Received October 2, 1972)

The optical rotatory dispersion curves of (—)-ephedrine, (+)-pseudoephedrine,
N-methylephedrine, dimethylaminophenylpropane, and their hydrochlorides have been
measured in aqueous ethanol solution. The addition of hydrochloric acid or sodium
hydroxide in the sample solution has resulted in some change of optical rotatory
dispersion curves of pseudoephedrine and N-methylephedrine and inversion of Cotton
effect of ephedrine and dimethylaminophenylpropane. The shape of the optical
rotatory dispersion curves and their Cotton effects of the ephedrines could give some
information about the conformation of the compounds in the solution. Some solvent
effects on the optical rotatory dispersion curves of the samples are examined, and
it has been found that solvents would have only a small influence on the conformation

of the sample in the solution.
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D=7 = VY vEORXSHERE L L &Y, =7 = F) v ZDEME L ZHDRES
&% (ORD) fhiga R LicZ &ab, BEHTIk=7= F) vEOAFRE (conformation) »%E
T2 ENHZOTRIRCEE 2, BRBOEK= 2 - VR CHEELCER, EREC
AKRES b Y ¥ AREIML T oted &5, ORD fificd ¥ D Ao 4L Cotton %
REOXYET DHBE RO o 1D T, ORI E AR OLAREE & OBIRICOWTHELRE LD T
HBET 5.

fo¥s, =7 = F ) VEOSMARE (comfiguration)®34 i L ONSZARED 1wou iz X fimE
9, FRABRIND, NMRS? 3 X OFeXF #1100 I EDOFETHRINS DRELRD DY, F
RIENBEDWTESEE LIcE WO ERT, BHRPTIARRENZELT S5 Lo TiZH
DG Z T,

RERME

=7 = FY v (—)-ephedrine, 2-S-methylamino-3-R-hydroxy-3-phenylpropane: = 7
= FY v 068 #40%EHc AR, ¥ty v ACHEM LK 10ml 3 X OUKEE LS b Y

* IOWMIXO—FWMHRBMITE 11 AOF 16 MAARERESTRR
* EyHmERBRE ARBEEAKEAK1ITH)
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v ARK dbml #inz, =—F24 26ml ¢l1E, 10ml FoT6EMETS. =—F ALK
ML, BEF b Y v ATHEAMLALK bml FoT3 K, =—-FAEPEL=—F
RIS T8 % ETHRSFT 2 EHEOREAIMRBEN L OIS, Thiy BEEAIC 12 Rk
BT 2L &x20hsE4E=—- 70 bE/ET Y. BG5S 5 ROEK, mp40°C, ffKk 0.5
H,0.

7V 4 ¥=7=x VY v, (+)-pseudoephedrine, 2-S-methylamino-3-S-hydroxy-3-phenyl-
propane: TV A V=7 F ) v# 0bg 5B AR, =7= VY voEfLRE U
TEafTic o TRlc=— T A HHEI =T A E2FEL, 72t VEETHRELTS. BEHR
g4, mp 117°C.

W=7 = NV v, (—)-ephedrine hydrochloride: &5 &%, BHafLEHE, mp 218°C.

714 F=7=x VY v, (+)-pseudoephedrine hydrochloride: B & &5 ¥ ¥ K, mp
179°C.

#BE 251 =7 =z F Y v, N-methylephedrine hydrochloride, 2-S-dimethylamino-3-R-
hydroxy-3-phenylpropane: Ffafh iR, mp 193°C.

CRAFAT I 7= =0T vt ViR, 2-S-dimethylamino-3-phenylpropane hydro-
chloride: F3taf iR, mp 187°C.

=g = —RRAED =2 ) — VTR E KBRIET Y Y v A i R L, BHhR LTS
o TeER 5T

50% =% /=t PED= & ) — AMCEEBEOKEIZ 72 D.

CHF9 v IR

v 7 a~F v FRER K,

A FE

#&X:it: Rudolph high-precision photoelectric spectro-polarimeter, model 200 S-80.

Y : Glass-jacketed Sylvania K-100 concentrated arc Zirconium lamp 3s X ' Quartz-
jacketed Hanovia 10-C Xenon compact arc lamp.

i35 : Photovolt multiplier photometer, model 520-M, Y& T #{%®&x RCA 1P28
A% H .

BERRERE, ¥t/ v 7Y 7RPHEHORERE, £OModOIEFEALEREY
i

B £X 10cm, 0 6 mm, A 3 ml, RPEFOPRIEADNYE TS DICAE
HoRx O CER.

SYXER: BB ERSCER, EPS2 8l <Xy s~ VvEIGENEE, DU &k XUkt
Bt XXeEEt, JerF DS 301 .

RERFE

AR OBEE XM 0.06m L L, 24x2°C oEBECTRXELAE Lic. ABFOFRERIX
LdD5EEOTATHERIZHE LS L5500, AREOPRCEANEETLL0%
v, EXENEERREZOonD X VL, BEE2ARTT 7 v 27iEZRDI.

B X VIRXEE BT 20T, HEIIFTNT 80% =& /7 — A% L. BHREORY
HBld, =& =N, K, CHFFHVEBINYZ e vRHELLEL.
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SR A7 F Y, EHEEI = & 0 -, WEEBERKEEREE LT 0.006m RET
220 nm X h RERMEIE L.

KERFER

ZRFDORILA R 7 b A% L O EOWERAIKDOMY TH %-

(—)-Ephedrine, absorption spectrum, 268 (shoulder), 264, 258, 252.5, 248 (shoulder), 243
nm (shoulder), & 92, 154, 202, 170, 91, 83; ORD in ethanol (C: 0.050M), 24°2°C, [M]zy
12, [M]yey —10, [Mlgeo O, [Mlsgo +78, [Mlars +548, [alsey —5.7; ORD in 50% ethanol
(C: 0.050M), Mo —6, Mlezo 0, (Mlsgo -1, [Mlsgor +24 [Mlagg +1835, [Mlzzs +428; ORD
in 509, ethanol +-0.06M-HCl (C: 0.050M), [M]z —44, [Ml5ge —64, [Mlyy —170, [Mlag0
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Fig. 1. Rotatory dispersion curves of (—)-ephedrine in
509, ethanol (I), in ethanol (II), in 0.025M-
HCI (ITI), and 0.05M-HCl (IV) (Solvent: 50%
ethanol)
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(—)-Ephedrine hydrochloride, absorption spectrum, 266.5 (shoulder), 263, 257, 251.5,
247.5 (shoulder), 242 nm (shoulder), ¢ 89, 164, 200, 155, 111, 74; ORD in water (C: 0.051
M), [Mlz —50, [Mlssy —71, [M]ggop —176, [Mlyge.5 —424 (trough), [Mlasps —267, [o]se
—41; ORD in 509, ethanol (C: 0.060M), M, —47, [Mlzse —83, [M]ge —200, [M]ggs
—477 (trough), [Mly, —372; ORD in 509, ethanol +0.06M-NaOH (C: 0.050M), [M],o,
—8, [M]ss0 —9, [Mlago —8, [Mlgs0 0, [Ml3g0 +62, [M]o77.5 +293. (Fig. 2)

N-methylephedrine hydrochloride, absorption spectrum, 266.5 (shoulder), 263, 257, 251,
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Fig. 2. Rotatory dispersion curves of (—)-ephedrine
hydrochloride in 509, ethanol (I), in water (II),
in dioxane (III), in 0.0256M-NaOH (IV), in 0.05
M-NaOH (V), and in 0.1M-NaOH (VI) (Solvent:
509, ethanol)
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247, 241.5 mn, ¢ 83, 159, 201, 157, 108, 72; ORD in water (C: 0.050M), [M],9o —46, [M];g0
—64, [M] 40 —159, [M]yg, —361 (trough), [M]yps —345, [a]sse —29.5; ORD in 509, ethanol
(C: 0.050M) [M],00 —59, [M]559 — 73, [M]g90 —87, [M]pe5 —442 (trough), [M]sss —377; ORD
in 509%, ethanol+0.06M-NaOH (C: 0.049M), IM],0, —33, [M]s59 —50, [M]se0 —119, [Mzq0
—270, [M]yq; —302 (trough), [M],,¢ —257. (Fig. 3)

2-Dimethylamino-3-phenylpropane hydrochloride, absorption spectrum, 266.5 (shoulder),
263, 2567, 251, 247, 242 nm, (shoulder) ¢ 86, 156, 201, 156, 100, 73; ORD in water (C:
0.0506M),.[M];99 —23, [M]sgp —31, [M]s90 —80, [M]ggp —198, [M]gz3 —299 (trough), My,
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Fig. 3. Rotatory dispersion curves of N-methyl-
ephedrine hydrochloride in 509, ethanol (I), in
water (II), in 0.05M-NaOH (III), and in 0.1M-
NaOH (IV) (Solvent: 509%, ethanol)
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—256, [o]ss9 —15; ORD in 509%, ethanol (C: 0.060M), [Mlse0 —8, [Mlsee —11, [M]s00 —23,
[Mlsge —66, [Mlazs —125 (trough), [M]ys —86, [«¢lsse —5.5; ORD in 50%, ethanol--0.05M-
NaOH (C O‘O5OM): [M]mo +11’ [M]SSQ +14’ [M]4on +40: [M]:mo +85, [M]295 +89 (Peak),

[M]gze+75, [«]569 +7. (Fig. 4)
(4-)-Pseudoephedrine, absorption spectrum, 267 (shoulder), 264, 258, 252, 247.5, 242.5, ¢

73, 182, 202, 184, 112, 82; ORD in 509, ethanol (C: 0.050M), [M];4, +39, [Mlsse +52,
[M]s00 +128, [M]gg9 +268, [Mlsge +296 (shoulder), [M]y;s 4-365; ORD in 509, ethanol--
0.06M-HCI (C: 0.050M), [M]y90 +70, [M]ze9 +97, [M]ygo +280, [Mlgge 548, [M]yy; +724.
(Fig. b)

(+)-Pseudoephedrine hydrochloride, absorption spectrum, 266.5, 263, 2567, 251, 246.5
(shoulder), 241.5 nm, ¢ 85, 165, 202, 155, 104, 70; ORD in water (C: 0.049M), [M],;y 81,
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Fig. 4. Rotatory dispersion curves of 2-dimethyl-
amino-3-phenylpropane hydrochloride in water
(I), in 509% ethanol (II), in 0.025M-NaOH (III)
in 0.05M-NaOH (IV), and in 0.1M-NaOH (V)
(Solvent: 509, ethanol)
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[MJgeq 111, [Mlago 296, [Mlgeo 4685, [Mlorz +919, [lsey +55; ORD in 50% ethanol
(C: 0.054M), [Mlyp 497, [Mlse0 +120, [M]ago +3805, [M]gep +715, [M]ggs +849 (shoulder),
[M,z --1020; ORD in 509% ethanol -+0.05M-NaOH (C: 0.050M), [Mlzop 61, [M]sg +s3
[M]400 203, [Mlzs0 +528 (shoulder), [Mlyz +535. (Fig. 5)

R L O FOEBEO N & L BT RBEEE LT 50% =& / -k, R
e UCHlE Lie. Fig. 1 & Fig. 2 bbb X5k, =7 = F) viRER L ER=
7= Py victerio NaOH %z icilkio ORD gy UL, FllEB=7 = F

M)

+800 -

1400 -

Molar rotetion

m200 -

200 300 400 500 600 nm
Wavelengih

Fig. 5. Rotatory dispersion curves of (+)-pseudo-

ephedrine (I) in ethanol, in 0.05M-HCI1 (II),

(+)-pseudoephedrine hydrochloride (III) and

in 0.05 M-NaOH (IV) (Solvent: 50%. ethanol)
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VVREBE =T = VY VRS AL BO By N R0 ORD figomdEE L. %
o, =7 = FY VR 25 1 0MBOEMA N B EER=7= FY) Y250 1 4ED
NaOH #fnx /360> ORD fhfgd zhZhEu LicH i Lic. ,

LaLl, N-xFr=7x V) volfiic NaOH #inx <3 ORD HBoOMITIZ LA FE
53, NaOH ORENE ¥ 212 oh TEAEREOHMERD LB T 583 Ch - 7. (Fig.,
3) ThicH L, YAFAT I/ 7z=A7 e AviEiiEciz NaOH oEEYED TN &,
=7= F)vOBELA T L5 7% ORD #ific kX mBbnunbhi. (Fig. 4)

¥, TVAF=T72FYVESEEBSYV M F=7= Fy vk ORD #ioWitiz & A &F,
53, EAEEEOCMHEND LELRLTCH LT THD, FhEhoREHCERED 5\ 1k NaOH
A Th, ML) REIXBEMES LT TH 7. (Fig. b)

R Fig. 1~6 2B EHE L CE 2 5L ORD figicfEr B4 5 % 52 Cotton BR%

™) '
1600 N

+400

+200

Molar rotation

i

-200 - ‘ -

200 300 400 500 600 nm
Wavele ngih

- Fig. 6. Rotatory dispersion curves of (-)-pseudo-
ephedrine in dioxane (I) and in ethanol (II), and
(—)-ephedrine in cyclohexane (III), 'in ethanol
(IV) and in dioxane (V)



No. 17 (1972)

W5 L/, EVREEEOEELD LEZDITIEE 7.

¥ B

=72 FYVED RXRVEVYAAYFDO BRIUL EE 230~270 nm Ofjich b, FoEALEKGFR
B 200 BECHD. Lo T, EARKEGRENRZRID LHEL H AR =2 cERT S
Cotton ZHHEID L iXbA LRV EVY AV PSS $DIRBEIE LIRS W

=7 = FY) VX L Ao Cotton H%RT4, =7= FY viEHa EFo Cotton
HREYRTHRE SEDORPUETIE AR TH o7z L, PAFAT I/ T7z=ATrAVD
ORD fifnbHELTCIETHDE HExbRL S5, =7 = FY VIERI &K= % /7 — A ERKS
T, BEZDLR T AIEREED ERU Fig. 1 o (I) 0 X5 wkBgin 517 3 /0%
FEARFERBEY LB IARERYE s TW5bDEE2ZHRES. ek, =7= F) VEHD
FRABIA= 27 v L%, KBr b CRIELI-E A, =7 FY viEHED 222 + L& 3500
cm AT R LRI e DEROLIRIR AR B Ay, ZHREE LTRERKCES e #E
2bhX 5. ER=7= VY VIRBEPF CHBEL 2T 50 KBEE 7 3 /3L OKERHE
Pih, @EFix NHT #lr7czicd7 = =438 0B 4C, G L < () o EEREY &
23DEEIbRSL. ZDEE C3 OAFEAFALT7 I 7EOEERHEELRLL, C-2 D2
F AT KERIEN O~ FL e 5T B7md00t b STk ER i - X7cu. (Fig. 2)

N-sggs=7= Fy v sSEREIEET ORD #hifiss =7 = F v vELO (II) DA L
LhDEEZONRS. D Fig. 3 o (III) OMERETIZY AFA7 I 27ENAEELLS &L
Th7=z=nNFEE THREEYRBCL, FLEMRNSEAKELIIELTE 7= X0 C-2
DAFNEMBD DD C-3 DRBELUAFAT I /7 ENSIBEEL S T 5 BRI 7o
He LIedioT, BEPTh (III) &5 —2oDuAEERE L ERLNIDEEZLRD.

VAFNT I 7722 T o R MOEWEBACARFTRHFL C-2 o 1oLnnisn. %
D7z ENVFEKE DHEID X . R EMIED & X2 XEM =7 = VY v L E Lo ORD g
MaerT b, Fig.4 © (V) ONREELXE D EEZLNBD, BERIEEEAHOTL
D , PAFNT 3L T 22 VERR AT HARLEE (IV) ONBEERYE 2 DEFE2
bhb. ZOEWTRERED X F o i 53 EBEENE T D & Likinl.

FYVAF=7z F) VRBRPCLARESESC LY Fig. 5 o (VD) oBOSIEGRED %+ 5%
EEZOND. BRPTAFAT I 7ENAEEEL XS5 & LT KB L THREEY S L, i
WHEIBEEE L X 5 & LTh 7z = A3 2570 L O AEEC X Y EETERWOT, Hl
B L IERRE & Tk Cotton RIIFE U REERAD LL2 Y. ChivhEEL R &
ZTCETEEETE L T, FEMOMEMEHT 30° DAREET27:.0:E2 515, D%
D B SARBLEEIC BT % 2 WA (dihedral angle) 13 TR 60° LIRS 739, F D EENEBIK D
MRIBEEIC L > CGRZ2DIFIEN, BETHEKRL =2/ -1 T et vOBEICES T 5130
DCiel, KFEBECLEETHH0EELLRS. FhihbomikiEg: ORD fhig o
W& AHBRIC Lica Cotton BB &R T2 & Lidleh » 7.

QEDOAREREM DA N—EEE DD, ORD MDA CYAREY IET 5 & &I HE
THHH, TTETARALILTT XY EVRIIGTIZ RIETOED FBiconC A7 2L
A 2 @A L ChRizE b, RXXFEERIMBRTELL, 2EAN 60° 156 EDL50THh
THWAHDRL o CTHRDE ST D 2 Eibh niz. s, B85 hi- ORD s X ot Cotton
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B & WISV DR EE L OBIRII R RIcE A EFE IR 5120y, TREHEET
DI BREBDORBER L OLERILEND 5.

B W

(=)=7=FV v, (+)-7V14F=7=2F Y ¥, N-xFLz7 2 FYVRBID 2-C 2517
$783-72=2AF eV BIOZTRALOEBIEOEK =2/ - VBROEXSBERE, IV
Zh O ORBHTIERR T 13 KRRIEF ~ ) ¥ 2% inx e RR OSSR 2 RIE L.

=7z FYVYRBIO CAFAT I/ 72207 oAVt BROBERXEN TT2E, %0
Cotton ZhENHEE LA, VA F=7z FY vEBIW® N-xFr=7=z F) v CIX FO5EE
SR E VBB ED R 7. ThLOBERNOBRFPR BT H=7 = F ) vEOSL
HELEE 2 HEE Lz, Tods, BEBR I Rbhich, Cotton HRCHEEL £ X 5 DT
e oic.
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