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In another run, 7.3 g of the enamine was taken through this 
reaction sequence without the isolation or purification of any 
intermediates. The gum which was obtained following I he last 
.step was chromatographed on Florisil. Reerystallizalion of (he 
crystalline fractions from cyclohexane gave 'A.'A g of 14. nip 140 
143°. 

3,4-Diphenyl-2-methyl-3-cyclohexen-l-one (15). —A mixture of 
3.0 g of the enamine and 2 ml of Mel in 20 ml of ] )MF was stirred 
under X-_- at room temperature for IS hr. Water (10 ml) was 
added, and stirring was continued for 3 hr. hither was added, 
and the organic layer was washed well (Ih(>, brine). The solid 
which remained when the solvent was removed was re-crystallized 
twice from ligroin to give 1.2 g of 15, rap 66-70°, v„liiv 1705 cnr ', 
doublet- at 5 1.16. 

Anal. Calcd for Ci:,H,,0: C, Mi.OS: 11. 0,'li. Found: (', 
SO.OS; If, 7.17. 

5,(i-l)ipheny1-4a-methyl-l,la.7,X-letrah.v(lro-2(3Hj-iiaphHia-
lenone (16). A solution of 1.10 g of the cyclohexenone 15, 0.7)0 
ml of methyl vinyl ketone, and 20 ml of benzene was added during 
30 min to a suspension of methanol-free XaO0H :1 (from 0.10 g 
of Xa metal) in 10 ml of benzene. After 2 hr (stirring) at room 
temperature and I hr at reflux, the mixture was worked up as in 
the case of 10. The residual gum was chromatographed nver 
Florisil lehition with 2..V , acetone in ligroin). The crystalline 
fractions were recrystallized twice from MeOIl to afford 0.72 g 
of 16, mp 131 134°, A;;|L 23S nif. u li),S00S. 

Anal. Calcd for (\,,H2,,(): (*. S7,s6: 11, ti.s;,. F,„ind: C, 
•S7..14: II, 6.S.V 
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10-Methyl-5(e)-phenyl-r)(a)-propionoxy-/rans,s!/re,/;'an.s'-tetradecahydroacridine (13a) was prepared by the 
reaction of K)-methyI-irans,s;/n,<rans-dodecahydroaci'idone (11) with phenyllilhium followed by esterification of 
the resulting alcohol, 12a. The compound was tested for analgesic activity and was found inactive. 

It has been shown that there is relatively no difference 
in analgesic activity between the rigid analogs of pro-
dine, the l-methyl-4-phenyl-irans-decahydro-4-propi-
onoxyquinolines (1 and 2).3 Beckett, in his original 
postulate of the analgesic receptor site, proposed a 

XCH, 

C,H,C0-
XCH; 

three-point receptor, modeled on the morphine mole
cule,4 which required an axial disposition of the phenyl 
ring, an amino group, and a two-carbon chain to fit a 
receptor-site cavity. The piperidine ring of prodine-
or meperidine-type analgesics can be substituted 
with small alkyl functions and still fit such a cavity. 

The purpose of this work was to design an analgesic 
in which large bulky groups were placed in the 2. 
'.]. .">, and 6 positions of the piperidine nucleus of a 
prodine-type system and to maintain rigid confor
mations of the phenyl and ester functions at the 
4 position. The molecule selected for this purpose 
wtis 10-methyl-r)-phenyl-r)-pro])ionox,y-//ans,s//n,/rans-
tetradecahydroacridine with the phenyl being equa
torial (3) and axial (4). 

Bell and Archer have reported ethyl 3-a-phenyi-
tropane-r>-/3-carboxylate (5) to be slightly more active 
thito meperidine.5 However, in this system there is 

(1) ' t a k e n in pari, from the d i sse r ta t ion presen ted by .Mart in S t e inman , 
J u n e 1965, to t he G r a d u a t e School of the Unive r s i ty of Kansas in pa r t i a l 
fulfillment of the r e q u i r e m e n t s for t h e P h . D . decree . 

(2) N a t i o n a l I n s t i t u t e s of H e a l t h P redoe to r a l Fellow, 196-1-1965. 
(3) K. K. S m i s s m a n and M . S te inman , ./. Med. Chem.. 9, 455 (1966). 
(4) A. H. Beckett , a n d A. F . Casy, ,/. Pharm. Pharmacol., 6, 986 (1954); 

Nature, 173, 1231 (1954). 
(5) M, P.. Bell and S. Archer, ./. Am. Chtm. Zinc. 82, 4638 (1960). 

CH:,NS 

CCbCH, 

no unequivocal control of the conformation of the 
phenyl ring and no steric barrier to the approach of the 
phenyl ring to the receptor site. 

In analogy to the preparation of the 1-mcthyl-
4-phein'l-//,ans-decah\'dro-4-propionoxy(juii)o]ines (1 
and 2),:i it was assumed that the axial and equatorial 
isomers of 10-methyl-n-phenyl-")-hydroxy-/ra«s,.s//// .-
//w(,s-tetradecahydroacridine (12a and e) could be ob
tained by the reaction of the corresponding acridone 
11 with either phenyllithium or phcnylmagnesium bro
mide (Chart I). The scheme devised for the prepara
tion of 10-methyl-//'o/(.S'.svy/(,.//,art.s'-dodecahy(lroacri(loiie 
(11) involved the reduction of anthranilic acid (6). 
The catalytic reduction of 6 utilizing 5% rhodium on 
alumina had been reported but solvent conditions 
were not specified.'1 Kreifelder7 had reported that 
pyridinealkanoic acids could be reduced in dilute 
aqueous ammonia and this solvent system was found 
to be useful for the reduction of anthranilic acid. 

(6) N . A. Lel ie l , -M. E. Post , a n d J, ,1. Whang , ihiil., 86, 3759 (I'M-i, 
(7) M. Freifelder, ./. Org. Chem., 28, 602 (1963). 
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& : : ; Rh 

CHART I 

aCOOH 
NH2 

O«o oco 
H 

HO. .H 

Rh 

COO 

HO^ M 

CH 

N-CH3 

12 e 

1. CH3CH2COCI 

2. HCI 

R « CH3CH2C-

13 a 

The decahydroacridone 8 was reportedly made from 
irans-hexahydroanthranilic acid in unstated yield.8 

In the present work a similar procedure utilizing cis-
hexahydroanthranilic acid (7) was found to be satis
factory; Perkin reported the melting point of the 
decahydroacridone 8 as 275° and this was the melting 
point obtained when the cis acid was employed. Thus 
it appears that either cis- or trans- hexahydroanthranilic 
acid leads to the same product. Perkin and Sedgwick8 

attempted to reduce 8 by an electrolytic method, but 
not enough material was available for investigation of 
the product. The reduction of 8 was unsuccessful with 
5% Pd-C in absolute alcohol at ambient pressure or 
3.52 kg/cm2; it was likewise unsuccessful with Pt0 2 in 
absolute alcohol. Upon reduction of 8 with 5% Rh-Al, 
tetradecahydro-5-hydroxyacridine (9) was obtained. 
An Eschweiler-Clarke methyl ation of 9 yielded the for
mate ester of the desired 10-methyltetradecahydro-5-
hydroxyacridine (10) and hydrolysis with aqueous 
sodium hydroxide yielded 10. Oxidation of the re
sulting alcohol produced the perhydroacridone 11. 

That the perhydroacridone 11 is the trans,syn,trans 
compound is indicated by several lines of evidence. 
In the nmr the lowest field absorption was due to 
the X-methyl group at 5 2.42. It would be expected 
that an equatorial methine proton adjacent to a ni

trogen or a carbonyl would occur at lower field than 
the N-methyl protons. Also, the infrared spectrum 
showed the Bohlmann bands which require the meth
ine protons adjacent to nitrogen to be axial.9 The 
crude mixture, obtained after the reaction, was allowed 
to stand overnight in methanolic sodium methoxide. 
It was analyzed by glpc and indicated no change in 
the mixture of starting material and product. The 
oxidation was performed in strong acid and in the iso
lation procedure the material was made strongly 
basic; thus, there was opportunity for the ketone to 
epimerize to the most stable isomer by either acid or 
base catalysis. An excellent review of the steric con
figuration of piperidine derivatives provides many 
examples which substantiate the above assignment.10 

The perhydroacridone failed to react with phenjd-
magnesium bromide, and in the reaction with phenyl-
lithium only one of the isomeric alcohols could be 
found by glpc and chromatography on alumina. 
Numerous attempts to obtain two isomers from this 
reaction by varying the reaction conditions failed to 
produce the desired results. The steric barrier to an 
axial approach of the phenyl function in this reaction 
prevented the formation of the equatorial alcohol 12e. 

The only isomer obtained from the phenylation re
action, 10-methyl-5(e)-phenyl-5(a)-hydroxy-frans,s;/w,-

(8) W. H. Perkin, Jr., and W. G. Sedgwick, J. Chem. Sac, 125, 2437 
(1924). 

(9) J. C. Powers, J. Org. Chem., 30, 2534 (1965). 
(10) N. S. Prostakov and N. N. Mikheeva, Usp. Khim., 31, 1191 (1962). 
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(rafts-tetradecahydroacridine (12a), was esterified by 

the method of deStcvens.11 The estorifiontiun failed by 

t;ho method of Ziering12 and Beckett11'' (propionic an-

bydride and pyridine) and also by the method of 

Blieke14 in which the hydrochloride salt of the amino 

alcohol is treated with propionic anhydride. 

The resulting axial ester 13a was submitted for 

testing by the Eddy hot plate method1-'' using sub

cutaneous administration. The compound was inactive 

at doses of 20, o0, and 100 mg kg and at the last dose 

was convulsive. 

Xo definite conclusions can be offered from these data. 

However, since it has been shown previously tha t the 

conformation of the phenyl ring in prodine analogs is 

apparently not important , the supposition can be 

offered tha t the tetradecahydroacridines would be

have similarly to the decabydroquinolines if the 

substi tuted two-carbon chain was not important to 

receptor-site fit. Since no activity was observed, the 

bulky group substituted on the two-carbon chain must 

be important or could be altering transport to the 

effector site. 

Experimental Section" 

m-Hexahydroanthranilic Acid (7).—Atithranilic acid (30 g, 
0.219 mole, Eastman, recrystallized) was dissolved in 200 ml of 
water and 12 ml of concentrated NHS and was hvdrogenated ai 
3.37 kg/cm2 with 7 g of o°'c Rh-Al. The reduction was 80',". 
complete in 24 hr after which time no more II2 was absorbed. 
After removal of the catalyst, the solvent was evaporated and 
the compound was recrystallized from aqueous AIe>CO to yield 
1S.8 g (60'<) of 7 : mp 234° flit.6 mp 232-233° dec); infrared 
(KBr) 3.30-4.83 and 6.10 (NH3 + ), 6.35 (CO,-); nmr (CF3CO,H ), 
complicated multiplet 1.50-3.00 (CHV), two multiplets centered 
at 3.53 and 4.08 (O-TI). and a broad band centered at 7.35 
( X I V ) . 

1,2,3,4,6,7,8,9,5a,9a-Decahydroacridone (8). -cis-11 exahydr<.-
anthranilic acid (7) (8.2 g, 0.057 mole) was mixed with eyclo-
hexanone (8.0 g, 0.082 mole). The mixture was heated at 130° 
for 2 hr and at 240° for an additional 2 hr, during which time the 
evolution of NIIj could be detected. The mass was extracted 
with hot. water to remove unreacted acid and recrystallized from 
KtOH and Ale2CO to yield 5.4 g (46'.','.') of product: mp 275°: 
ir (KBr), 3.06 and 3.28 (secondary amide vinylog17), 6.22 ( C = O j , 
and 6.35-6.65 (a,/3-unsaturated (3-amino C = 0 1 8 ) : uv, XJ;',')" 
323 mM (t 11,800): nmr (CF3C0-,I1), three broad bands 0.70-
1.60, 1.65-2.40, and 2.60-3.30. 

Perkin reports the same melting point for the decahydro-
acridone made from /rare.s-hexahvdroanthranilic acid.8 

Anal. Calcd for C13H,„NO:" C, 76.06; II, 9.33; N, 6.82. 
Found: 0 , 75.69: II, 9.41; X, 7.12. 

(11) (1 . deSteven.s, A. H a l a m a n d a r i s , P . S t r achan , L-;. D o n o g h u e . I.. 
Dorfman, a n d C. F. Huebene r , ./. Med. Chem., 6, 357 (1963). 

(12) A. Z i e r i n g a n d J. Lee, J. Org. Chem.. 12, 911 (1947). 
IIS) A. H. Becke t t , A. V. Casy, G. Kirk , a n d J . Walke r , ./. I'hiirm. 

Pharmacol., 9, 939 (1957). 
i 14) F. F . Hlicke a n d F. J. .McCarty , ./. Org. Chem., 24, 1069 (1959). 
(15) N . IV E d d y a n d D. Le imbach , J. Pharmacol. Exvtl. Therap., 107, 

385 (1953). 
(16) Me l t i ng po in t s were ob ta ined on a ca l ib ra ted Kofler micro hot s tage 

a n d a T h o m a s - H o o v e r Un ime l t and are correc ted . Infrared d a t a were re
corded on B e e k m a n I R 5 a n d I R 8 s p e c t r o p h o t o m e t e r s . Values are expressed 
in microns . N m r d a t a were recorded on a Var i an Associates Model A-60 
spec t romete r using T.MS as t he in ternal s t a n d a r d or 3 - ( t r ime thy l s i ly l ) - l -
propanesulfonic acid sodium salt when D , 0 was used as solvent . All chemi
cal shifts a re in p p m (5) downtield from the s t a n d a r d . U v d a t a were re
corded on a Bausch a n d L o m b 505 spec t ropho tome te r . G a s c h r o m a t o 
graphic (lata were ob t a ined on F a n d XI M o d e l 810 research c h r o m a t o g r a p h 
using a 10 ft X 0.25 in. co lumn of C a r b o w a x 20M (15%) on G a s - C h r o m P 
suppor t a t 225° and 60 m l / m i n (He) . 

(17) L. ,T. Bel lamy, " T h e Inf ra red Spec t r a of Complex Molecu les , " 2nd 
ed, J o h n Wiley a n d Sons, Inc . , New York, N . Y., 1958, p 208. 

(18) M . Freifelder , ,/. Org. Chem.. 29, 2895 (1964). 

Tetradecahydro-5-hydroxyacridine (9). The decahydro-
acridone 8 (4.7 g, 0.023 mole) was hvdrogenated in SO ml of Act >I! 
with 1 g of 5 ' , Rh-Al. Hydrogen absorption was complete in 
I hr. The uv spectrum was obtained in order to observe die 
absence of the absorption at 323 m,u for the starting material; 
in cases in which the absorption was still preset)I, the hydrogena-
i.ion was continued after the addition of more caialysl. AcOH 
was evaporaled and I lie remaining material was made basic with 
saturated aqueous K.CO.,. The mixture was exlracted with five 
portions of CIK'l.,, the solution was dried i.MgSO,) and filtered, 
and I he CIK'l: was evaporated. The material was recrystallized 
from benzene and petroleum ether to yield 3.0 g ( 75' , i of product : 
mp 209-212°: ir • KBr:, 5.07 (X II Ml.58 and 9.87 ( C O strelcli-
ing of equatorial alcohol19;: nmr (COOL, i, envelopes al 0.90- 2.05 
and 2.05 2.50, peaks at 1.8-1, 2.22, and 2.42. broad band from 
2.70 3.20 i I II >. 

Anal. Calcd for C13lI.,3NO: C. 74.64: II, 10.89: \ . 6.59. 
Found: (', 74.59; If, 11.08; X, 0.69. 

10-Methyltetradecahydro-5-hydroxyacridine (10). The 
methylatiou of tlie secondary .amine 9 was performed by modifi
cation of known procedures.!(|,'-M Tetradecahydro-5-hydroxy-
ucridine (9) is.9 g. (1.043 mole) was mixed with 98'", formic 
acid '45 ml. 1.2 moles) with cooling, followed by the addition 
of 15 ml (0,02 mole) of 55' , formalin solution. The mixture 
was placed in an oil bail) (90 100°) for a few minutes until gas 
evolution began. The flask was removed from the oil bath for 
15 min and then replaced in the oil bath (95-100°) for 8 hi. 
Al the end of this time the formic acid was evaporated ami 15 ' , 
XH;OII was added until the solution became alkaline. The solu
tion was extracted with five portions of CIIOl.i), dried (.MgSOii, 
and filtered, and I he CHCfi was evaporated. An oil remained 
which was ihe formate ester of the desired compound; ir (liquid 
film), 5.SO ;C. •(),, s.ln, 8.50. and 8.73 lester C O stretching). 

The formate ester was hydrolyzed according to the method of 
Oliveto and co-workers.-"- It was dissolved in 325 ml of AleOH 
and 00 ml of I A' XaOII was added. The solution was stirred 
at room temperature overnight. The MeOII was evaporated and 
the solution was ext raced (five porlionsof 0HC]3). The CHOk 
solution was dried ;MgSO,) and (iltered. and the solvent was 
evaporated. This material in 1:1 petroleum ether (00-68°) 
acetone with several drops of MeOII was passed through 10 g of 
alumina: upon evaporation of the solvent the product precipi
tated; yield 8.5 g i87 ' , i: nip 105 106° (after recrystallization 
from petroleum ether:; ir (KBr). 9.54 and 9.78 ( C O stretching 
for equatorial alcohol1" i. no absorption at 5,07 M (X-Hi ; nmr 
01)01;,). broad peak 5.41 (>C110 i, broad envelope 0.80-2,15, 

and 2.18 (X Cll , i . 
Anal. Calcd for (y j l - .XO: C. 75.28: II, 11.28; X, 6.27. 

Found: 0, 75.50; II, 1 1.04: X. 6.32. 
10-Methyl-/ro/IK,*-,//»,/;v//(,s--dodecahydroacridone (.11).— -10-

Methyltetradecahydro-o-hydroxyacridine (10) (8.25 g, 0.37 mole) 
was oxidized according to Willstatter's method.23 Chromic acid 
(2.40 g, 0.057 equivi in 2.4 ml of IFO and 12 ml of AcOH was 
added over a period of :; hr to a well-si irred solution of the alcohol 
in 100 ml of AcOH: t lie solution of the alcohol was heated at 
00-70°. After the addition of the chromic acid was completed, 
the mixture was heated a short time and most of the AcOH was 
evaporaled. The solution was made strongly basic with 52 r , 
X'aOH and exlracted 'KuOi. The ether solution was dried 
tMgSO,!, filtered, and evaporated. Ipou recrystallization from 
KtOAc-petroleum ether (60-98°), I g of product was obtained. 
The remaining crude oil (4.5 gi was ehromatographed on 100 g 
of Woelm alumina (grade III) using 1 : 1 titOAc petroleum ether. 
Fractions (25 ml; were collected and 1 lie first three contained 
the ketone (4.2 g): toial yield 5.2 g (03 ' , ) : mp 11(1 111° (after 
recrystallization from KtOAc -petroleum ether (60-68°)); ir 
(KRr), 5.60 with shoulder on the high wavelength side (Bohl-
maim bands).9 5.88 (('--- () :; i fie spectrum in CIICls showed the 
absence of an alcohol function; nmr I 'CDCI I ) . broad envelope 
0.90-2.40, peak 2.42 ;X OIF). 

1 Hi! K. Nakunishi . " In f ra red Absorpt ion Spec t roscopy ," 1 lolden-l lay. 
Inc. , San Francisco, Calif., 1962, p 33, and references there in . 

20i I), X. Ickc, P., I), W'isegarver, and G. A. Alles. "Organ ic Syn theses , " 
Coll. Vol. I l l , I-;. C. Horning, K i t , John Wiley ami Sons, Inc. , New York. 
X. V.. 1955, p 723 

2 1 ; M. h. Moore, Dry. Kea,lions. 5, 323 (19-19). 
• 22, !•:. 1'. Ol iveto, C, Oerold . H. Rausser, and E. I). l lcrshl .erg , ,/. Am. 

C'hcyn.. Soc, 77, 3564 M955). 
!'23i H. Willst-i t ter. fiir.. 29, 393, 936 (1896). 
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Anal. Calcd for Ci4H23XO: C, 75.97; H, 10.47; X, 6.33. 
Found: C, 75.52; H, 10.30; N, 6.36. 

10-Methyl-5( e )-phenyl-5( a )-hy droxy-trans,syn, trans-tetm-
decahydroacridine (12a).—The reaction of the ketone 11 (0.50 g, 
0.0023 mole) with phenyllithium was performed according to the 
procedure of Ziering12 and Beckett.13 Li (0.64 g, 0.092 g-atom) 
was placed in 100 ml of dry ether. A few drops of bromobenzene 
was added, and the mixture warmed to start the reaction. The 
remaining bromobenzene (a total 0.8 g, 0.0046 mole) was added 
at a rate to cause the mixture to reflux vigorously. After the 
addition was complete, the mixture was refluxed an additional 
45 min. The flask was cooled in an ice-salt water bath, the ketone 
11 was added over 10 min, and the mixture was stirred at room 
temperature for 2 hr, refluxed for 1 hr, and allowed to stand for 
5 hr. HC1 was added while the mixture was cooling in an ice 
bath. The ether layer was separated, and the aqueous layer was 
made alkaline with concentrated XH4OH and extracted five 
times with 50-ml portions of ether. The ether layers were com
bined, dried (AlgStti), and filtered, and the ether was removed 
to give the desired product (12a) in 66% (0.45 g) yield, mp 165° 
(recrvstallized from Me2CO): ir (KBr), 9.52 and 9.84 (C-0 
stretching of alcohol19), 14.24 (phenvl), (in CHC13) 2.77 (OH); 
nmr (CCU), envelope 0.80-2.20, 2.21 (X-CH3), broad band 7.20-
7.60 (aromatic). 

Anal. Calcd for C2l)H29XO: C, 80.22; H, 9.76; X, 4.68. 
Found: C, 79.96; H, 9.94; X, 4.62. 

10-Methyl-5(e)-phenyl-5(a)-propionoxy-/rares,sj/n,//ares-tetra-
decahydroacridine Hydrochloride (13a).—The alcohol 12a (1.4 
g, 0.0047 mole) in 50 ml of dried toluene was added slowly to 
freshly distilled propionyl chloride (2.0 g, 0.0216 mole) in 15 ml 
of dried toluene. The mixture was stirred and heated at 60-70° 

The differences in activity between ephedrine and 
its optical isomers have received considerable at
tention2 and the conformational aspects of these 
compounds with respect to their biological activity 
recently have been discussed.3 Although the complete 
stereochemistry of ephedrine (I) and ^-ephedrine (II) 
has been established rigorously,4'6 an assignment of 
the conformational preference of these diastereomers 
has remained somewhat controversial. Based on dif
ferences in reactivity, it was believed that ephedrine and 
i/'-ephedrine resided in two different conformations.6'7 

(1) Previous paper, P. S. Portoghese and T. N. Riley, J. Pharm. Sci., 54, 
1831 (1965). 

(2) (a) K. K. Chen, C. K. Wu, and E. Henriksen, ./. Pharmacol Exptl. 
Therap., 36, 363 (1929); (b) K. Shimamuto, S. TJchizumi, and O. Kanauehi, 
Japan. J. Pharm. Chem., 27, 460 (1935); (c) R. A. Hahn, J. B. LaPidus, A. 
Tye, and J. W. Nelson, J. Pharm. Sci.. 54, 378 (1965); (d) P. N. Patil, A. 
Tye, and J. B. Lapidus, J. Pharmacol. Exptl. Therap., 148, 158 (1965); (e) 
G. Lanciault and H. H. Wolf, J. Pharm. Sci., 54, 841 (1965). 

(3) R. B. Barlow, "Introduction to Chemical Pharmacology," 2nd ed, 
John Wiley and Sons, Inc., New York, X. V., 1964, p 310; J. B. Lapidus, 
A. Tye, P. Patil, and B. A. Modi, J. Med. Chem., 6, 76 (1963). 

(4) K. Freudenberg, E. SchorYel, and E. Braun, J. Am. Chem. Soc, 54, 
234 (1932); K. Freudenberp: and F. Nikolai, Ann., 510, 223 (1934). 

(5) D. C. Phillips, Acta Cryst., 7, 159 (1954). 

for 7 hr. At the end of this time the precipitate was made alkaline 
with aqueous XaHC0 3 and extracted (CHC13). The CHC13 

solution was dried and the solvent was evaporated to yield 0.7 g 
of starting alcohol. 

The toluene solution was evaporated and the remaining ma
terial was made alkaline with aqueous XaHCOs. The material 
was extracted (CHC13) and the latter solution was dried. Upon 
evaporation of the chloroform, the ester was prepared to yield 
0.65 g of product (71% over-all yield from alcohol based on 
material consumed); mp 109-111° (after purification with ac
tivated charcoal in Me2CO and precipitation of the salt from 
an acetone solution with ether); ir (KBr), 5.78 ( C = 0 ) ; nmr 
(CDC13), broad envelope 0.80-3.35 with a triplet centered at 
1.28 (ester CH3), quartet center at 3.82 (ester CH2), broad band 
4.84, broad baud 7.30-7.90 (aromatic). 

Anal. Calcd for C23H34X02C1: C, 70.47; H, 8.74; X, 3.57. 
Found: C, 69.98; H, 8.94; X, 4.09. 
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It was later suggested8-10 that a gauche and trans 
relationship existed for the hydroxyl and methylamino 
groups in i/'-ephedrine and ephedrine, respectively. 
Everett and Hyne11 reached the same conclusion from 
a study of the dissociation constants of isomeric 
ephedrinium ions. Based on infrared studies, Kan-
sawa12 proposed that both isomers are in gauche 
conformations in chloroform and carbon tetrachloride. 
In this connection, however, it was noted that 1̂ -
ephedrine formed stronger intramolecular hydrogen 
bonds. More recently, Hyne13 has investigated the 
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The conformational preference of ephedrine isomers has been deduced from nmr studies of these compounds 
and the corresponding 3-methyl-2-phenylmorpholine diastereomers. The nmr data suggest that, in a variety 
of solvents, the ephedrines are intramolecularly hydrogen bonded both as the free bases and salts. A possible 
explanation for the stereo structure-activity relationship of the ephedrines has been advanced. Arylethanol-
amines such as epinephrine and other related physiologically active compounds have been suggested to exist 
primarily as internallv hydrogen-bonded species. 


