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In another run, 7.3 g of the enamine was taken throngh this
resction sequence withont the isolation or pirification of any
mtermediates.  The gnin which was obained following the s
step was chromatographed on Florisil.  Recrystallization of 1he
crystalline fractions from cyelohexane gave 3.3 g of 14, mp 1441
143°.

3,4-Diphenyi-2-methyl-3-cyclohexen-1-one (15).---A mixture of
3.0 g of the enamine and 2 mt of Mel in 20 ml of DMF was stivred
nucer N. at room temperatire for I8 b, Water 11 ml) was
added, and =tining was continied Tor 5 e Bther was added,
and the arganic layer was washed well (H.O, brinel. The =olid
which remained when the salvent was removed was reervstallized
twice from ligrain ta give 1.2 g of 15, mp 66-701°, v, 1703 em ™,
daublet at 8 1.16.

Stereochemical Aspects of Analgesics.
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Anal, Caled for Clht:

SIS, L 7T
5.6-Diphenyl-4a-methyl-1.4a.7 8-tetrahy dro-21 3H j-naphtha-

lenone (16).- A ~olution of 1.10 g of the cyelbhexenone 15, 1L
mlof methylvinyl ketane, and 20 ml of henzene wax added during
30 min To a suspension of methanol-free NaOCHy tfrom (Lin g
of Numetah) in 10l of benzene.  After 2 hr (<tivring ) st voam
temperatnre and T hemoveflns, the mixtire was warked npoax in
the ease ol 10, "The vesidnal @i was chromatographed over
Florisit tehntion with 2,50 jeceione in higroint, The ervstalhine
fractions werve veervatadlized 1wice fram MeOl 1o altard 172 ¢
of 16, mp 131-134°, Al 238 miu (e 14,8011,

Anal. Caled for Callatl: 0 STNG: 1L 65.80,
NTA4: 1L 685

NGAS: L G Fad: )

o ¢,

Preparation of

10-Methyl-5-phenyl-5-propionoxy-trans,syn,trans-tetradecahydroacridine'
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Reeetved May 2, 1067

10-Methyl-3(e)-phenyl-5(a)-prapionoxy-tians,syn,trans-tei radecahydraacridine  ¢(13a)1 was prepared by 1he
reaction of 10-methyl-trans,syn,trans-dodecahydroacridone (11) with phenyllithimn faltowed hy esterifiention of
the resulting alcahal, 12a. The compound was tested for analgesic netivity and was fonnd inactive.

It has been shown that there is relatively no difference
I analgesic activity between the rigid analogs of pro-
dine, the I1-methyvl-4-phenyl-trans-decahyvdro-4-propi-
onoxyquinolines (1 and 2).* Beckett, in his original
postulate of the analgesic receptor site, praposed

NCH, NCH.,

C,H.CO,

0.CCH;

1
2

three-point receptor, modeled on the morphine mole-
cule,* which required an axial disposition of the phenyi
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.
3. 5. and 6 positions of the piperidine nucleus of a
prodine-type system and ta maintain rigid confor-
mations of the phenyl and ester functions at the
1 position. The molecule selected for this purpose
was  10-methyl-5-phenyl-S-propionaxy-trans,syn,frans-
tetradecahydroacridine with the phenyl being equa-
rarial (3) and axial (4).

Bell and Archer have reparted ethyl 3-a-phenyi-
tropane-3-8-carboxyvlate (8) to be shightly more active
than meperidine  However. in this system there is

(1) 'aken m pari frone 1hie dissertatwm presewced Ly Martin Steinman,
Awae 1965, to the Graduate Seclool of the University of Kansas in partial
frdfillment of the requirements for thie Phi.D. degree.

(2) National Institates of Health Predoctoral Fellow, 1964-1965.

¢3) 5. . Smissman and M. Steinman, /. Med, Chem., 9, 435 (1066).

(41 A. H. Beckett and A. V. Casy, J. Plarm. Phurmacol., 6, 986 (19541

Nuoture, 178, 1231 (1954).
i5) M, R. Bell and S, Areteer, J. Am, Chem. Soc., 82, 4638 (19601,

O NCH,

0,CC.H;

CHIN

CO.C.H,

5

no unequivoeal control of the conformation of the
phenyl ring and no steric barrier to the approach of the
phenyl ring to the reeeptor site.

Tn analogy toa the preparation of the l-methyl-
4-phenyi-frans-decahydro-4-prapianoxyquinolines (1
and 2)," it was assnmed that the axial and equatorial
iomers  of  10-methyl-5-phenyl-5-hydroxy-trans syn .-
trans-tetradecahydroacridine (12a and e) cauld be ab-
tuined by the reaction of the carrespanding acridone
11 with cither phenyllithium or phenylmagnesiim bra-
mide (Chart 1). The seheme devised for the preparmn-
tion af 10-methyl-trans,syn.trans-dodecahydraaeridane
(11) imvolved the reductian of anthranilic acid (6).
The catalvtic reductian of 6 utilizing 59 rhodiim an
alumina had been reparted but solvent conditians
were not speeified.®  Ireifelder™ had reported  that
pyridinealkanoic acids conld be redueed in dilnte
aqueous ammonia and this solvent svstem was faind
to be useful for the reduetian of anthranilic aecid.

6) N. A, Lel3el, M. I Post, aud J, |. Whang, ilid., 86, 3770 {1964,
(7) M. Freifelder, /. Org. Chem., 28, 602 t1963).
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The decahydroacridone 8 was reportedly made from
trans-hexahydroanthranilic acid in unstated yield.?
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
decahvdroacridone 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 Sedgwick?
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/em?; it was likewise unsuccessful with PtO, in
absolite alcohol.  Upon reduction of 8 with 59, Rh-Al,
tetradecahydro-3-hyvdroxvacridine (9) was obtained.
An Eschweiler-Clarke methylation of 9 vielded the for-
mate ester of the desired 10-methyltetradecahvdro-3-
hvdroxvacridine (10) and hydrolvsis with aqueous
sodium hydroxide vielded 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 absovrption was due to
the N-methyl group at § 2.42. It would be expected
that an equatorial methine proton adjacent to a ni-

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

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.® The
crude mixture, obtained after the reaction, was allowed
to stand overnight in methanolic sodium methoxide.
Tt was analyzed by glpe 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 catalvsis. An excellent review of the steric con-
figuration of piperidine derivatives provides many
examples which substantiate the above assignment.!

The perhydroacridone failed to react with phenyl-
magnesinm bromide, and in the reaction with phenyl-
lithium only one of the isomeric alecohols could be
found by glpe and chromatography on alumina.
Numerous attempts to obtain two isomers from this
reaction by varyving 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 phenyiation re-
action, 10-methyl-3(e)-phenyl-5(a)-hydroxy-trans,syn,-

(9) J. C. Powers, J. Org. Chem., 80, 2534 (1965).
(10) N. 8. Prostakov and N. N, Mikheeva, Usp. Khim., 81, 1191 (1962),
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trans-tetradecahydroacridine (12a), was esterified by
the method af deStevens.'t The esterifieation failed hy
the method of Ziering'® and Beckeftt'™ (propionic an-
hydride and pyridine) and also by the method of
Rlicke in which the hydroehloride salt af the amina
aleahal 1s treated with prapianie anhydride,

The resulting axial ester 13a was submitted for
testing by the Eddy hot plate method using sub-
cutaneous administration.  The campound was inactive
at doses of 20, 50, and 100 mg kg and at the Iast dose
was convulsive.

No definite conclusions can be offered from these data.
However, sinee it has been shown previously that the
ecanformation of the phenyl ring in prodine analogs ix
apparently not lmportant, the supposition can be
offered that the tetradecahyvdroacridines would be-
have similarly to the decahvdroquinolines if the
substituted two-carban chunt was nat important to
receptor-site fit.  Since no uactivity was observed, the
bilky group substituted on the two-carban chain must
be jmportant ar cauld be altering transpart ta the
effectar site.

Experimental Section'®

cis~-Hexahydroanthranilic Acid (7).—Anthranilic acid (30 g,
0.21% male, Eustman, recrystallized) was dissalved in 200 ml of
water and 12 ml of coneentrated NHiz and was hydrogenated at
3.37 kg/em? with 7 g of 3% Rh-AL The reduction was 807,
camplete in 24 hr after which time no mure 11, was absorbed.
After removul of the catalyst, the salvent was evaparated and
the campannd was recry=tallized fraim agueons Me,CO ta yiekl
18.8 g (60C) of 77 mp 234° (lit.® mp 252-233° dec); hdrared
(KBr) 3.30-4.83 and 6.10 (NH;7), 6.35 (CO,~); nmr (CF.CO,),
camplicated multiplet 1.50-3.00 (CH,), twa nwliiplets centered
at 3.53 and 4.08 (C-T1), and a hraad band centered at 7.35
(:\TH’;*)

1,2,3,4,6,7,8,9,5a,9a-Decahydroacridone (8)—cis-1Texahyvdro-
anthranilic acid (7) (8.2 g, 0.037 male) was mixed wiih evclo-
hexanane (8.0 g, 0.082 mole). The mixture wns heated at 130°
fur 2 hr and at 240° for an additional 2 hr, during which iime the
evatution of NH; cauld be detected.  The mass was extracred
with hot water ta remove unreacted acid and recrystallized from
BtOH and Me.CO to yield 5.4 g 146901 of pradnet: mp 275°:
ir (KBr), 3.06 and 3.28 (secandary amide vinyvlog!™), 6.22 (C==0),
and 6.93-6.67 (a,B-1unsaturated g-nmina C=018); uv, BN
3235 myu (e 11,8001 mnr (CF;CO.IT), three hroad bands 0.70-
1.61), 1.65-2.40, and 2.60-3.30.

Perkin reporis the same melting pomt for the decahydro-
seridane made fram frans-hexahydroanthranilic acid.®

Anal. Caled for CHNO: C, 76.08; H, 433 N, 6.82.
Faund: ¢, 7269 T, 041; N, 7.12.

(111 ¢, deScevens, A, Halamandaris, P. Strachan, L. Dounoghe, 1.
Dorfman, and C'. F. Haebener, J. Med. Chem., 6, 357 t1963).

(121 A, Ziering and J. Lee, J. Org. Chem., 12, 911 (19471,

13y A, M. Beckett, A. F. Casy, G. Kirk, and J. Walker, J. Fharm.
Phormaenl,, 9, 939 (1957).

«14) 1. ' Blicke aud 1. J. MceCarty, /. Org. Chem., 24, 1069 (1959).

(151 N. 1. Eddy and D. Leimbact, J. Phurmacol. Exrptl. Therup., 107,
385 (14535,

(16) Mel(ing poiris were obtained ou a calibrated Kofler micro lot stage
aid a Thomas—Hoover Uniutelt and are corrected. Infrared data were re-
corded on Beckman IR5 and IR8 spectropliotometers. Values are expressed
in wderons. Nmr data were recerded on a Varian Associates Model A-60
spectrometer asing T'MS as tlie internal standard or 3-(trimethylsilyl)-1-
propanesalfonic acid sodicm salt when D.O was used as solvent. All eleerai-
cal shifts are in ppm (8) downfield from tle standard. TUv data were re-
corded on s Bausch and LomDb 3505 spectropliotometer. Gas chromato-
¢graplite data were obtained on I and M Model 810 research chromatograpl
asing a 10 ft X 0.25 (n. column of Carbowax 203M (1591 on Gas-Chrom I’
support at 225° and 60 ml/min {Ie).

(171 1. J, Bellamy, ""The Infrared Spectra of (‘omplex Moleciles,' 2l
ed, Jolin Wiley and Sons, Ine., New York, N. Y., 1958, p 208.

{18) M. Fredfelder, J. Org. Chem., 29, 2895 (19641.
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Tetradecahydro-5-hydroxvacridine (9).- The decahydro-
seridone 8 (4.7 g, 0.0123 mole) was hydrogenated i Sttt ol Aceth]l]
with 1T g of 570 Rh-AL Hydrogen ahsorption was complete ix
{ hro The nv spectran was ohtained in order 1o ahzerve 1he
ah=ence of the absorption at 323 mu for the starting muterial;
i cases in which the absorption wax <till jwesent, rthe hydrogena-
tost wis contisneed alrer the addition of more enintvsr. AvO11
was evaporated and the remaining materinl was made basic winh
stimeated nonenas ICCQL "Phe mixtnre was extracted with live
portions of CHCL, vhe salation was diied 10 g=0)) el filtered.
ind the CHCE wie evaporded, The material was veervstallized
from benzeae and petrolenmm ether 1o viekd 3.6 21757 Crof prodner:
mp 208-212% e K Bey 07 ENGTH WS and QUST o ) streteh-
ing of equudorial aleahob 5 v (CDCL G envelopes at Laie 203
snd 2.005-20000 peaks a8, 222, rad 2,42, broad b fivan
220

Anal. Caled for CrutlaNO: O, 74640 T Besas NL ool
Fonnd: €, 785490 H, 118 N, 6.69,

10-Methyltetradecahydro-5-hydroxyacridine 110),--The

methyvlation of the secondary amine 9 was perfarmed hy modifi-
eation of known pracedires. 22 Tetradecahvdra-i-hydroxy-
acridine (92 S840 g0 (0043 moles was mixed wirh 987 fomnie
acid 45 mb 1.2 nwlesi wirh cooling, folowed hy 1he addition
of 15 ml 2 mobes of 330, formalin solmtion, The mixime
wis placed 1o o ail hrah 7Q0- 10021 for o few minmtes natil gas
evoliution began.  The flask was vemaved Trom the oil bath for
5 min and then veplaced in the oil hath (95-100°) far S .
At the end of this time the formic aeid was evaporated und 15¢,
N1LOM wi added mntil the sohition heeame alkaline,  T'he soln-
tion wis extracted with five portions of CHCL), dvied ¢ Mg=RQys,
sandd fittered, and the CHCL was evaporated. An ail remnined
which was 1he formate exter of the desived compannd: i (Hgaid
filmy, 280 5 Cae Qg SO0 S5, rad 8,73 cester C-0 stretehing 1,

The formate ester was hydrolyzed according to the nethad of
Ohveto and co-workers2r Feowas dissolved n 323 ml af MeO1l
and 0 ml of 1N NaOlb was added. The solntion wis stirved
at room temperm e overnight. The AMeOTT was evaporated and
the solition was extracied ffive portions of CHCL), The CHCL
solintion was died NSOy and filtered, and the solvent was
evaporated. This marerial in 151 perolemm ether (0-G823
acetone with sceversd drops of MeO1] was passed throngh 10 g of
abinina: npon evaporation of the solvent the prodnet precipi-
fnteds viekd 825 g oNTO 0 mp TS 106 dafter reervstattization
trom petvolenm ether:: i (KB, 054 wind 9,78 (C-O stretching
for equatarial swleohol™ i vo absorption at 307 o IN=1{3: nane
(CDHCL ), broad peak nat (>CLHHO-3, Droad envelope 1L.80-2,153,
sand 200N ON L,

dnal. Caded for CoHANGOG (0 75250 1 12w
Feamd: 73000 1 THd: N 65032,

10-Methyl-transsyn trons-dodecahydroacridone (111.---111-
Methyiterradeenhvdra-s-hydroxyacridine ( 10) (R.25 g, 1137 mole)
wis oxidized acearding ro Willstiitter's method.2  Chromie aeid
(240 g, 0T cquivi in 2.4 mb of 1h and 12 mb of AcOH wus
added over a peviod of 5 e 1o a well-etivred solntion of the aleohol
i ittt of Actlll: vhe <ohtione of the aleahol was hented
B-70°0 Afwer the addition of the chromie acid was completed,
the mixtire wis hewaed a short thme and most of the AcOTE was
evaparnted.  The solation was made sirangly basie with 32¢;
NiOH and exiaeted B0 5. The erther =ohtion was dried
g0y, fibered, and evaporated. Upon veerystathizaton fram
ILtOAc-petrolerm ether (L6521 1 g of produet was obitained.
The remainig erade ail (4.5 g1 was chromatographed an 1110 g
of Wocelm abnmmina sgradde 1 nsing 121 KiOAe-petrolenm ether.
Fractions 25 ml: were colleeted wnd the firsi three contained
the ketone 4.2 g toral vield 5.2 g (6390 mp 1HO-111° (after
recry=lallization from P1OAe-petrolenin ether 1680-68°)10 ir
(KBry, 3.60 with shonlder on the high wavelength side tBohl-
na hand= #3887 C=0) 10 the spectrnm in CTHCL shawed ihe
ahgence of . ateahol fanetions e (CDCLY, broad envelape
ILA-2 4HY, peak 2,42 N

N, 627

(108 W, Nakiodsta, “lofraceit Alwsorpliow Spectroscopy,” lolden-1lay,
Ine.. Savc Fricacizeo, Cafif., 1062, 33, and references therei.
20 RN Teke, BB Wisegacver, aud G VL Alles, “Oceanie Syntheses,’
Coll, Vol 11, 170 C) Nomia, 12d. Jolae Wiley arnd Sous, Tie., New Yark.,
NV IS, p T2
21 ML L Moove, eyl Ireovtions, B, 323 (1505,
¢ (L V0 Qliveln, Co Geeold, R Raasser, awd B Ueestdore, J0 e,
NSoc., TT, 336:0 <1055,
23y R.OWillsidrrer, Ber,. 29, 3W3, 036 (1806,
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Anal. Caled for CHyuNO: C, 75.97; H, 10.47; N, 6.33.
Found: C, 75.52; H, 10.30; N, 6.36.
10-Methyl-5(e)-phenyl-5(a)-hydroxy-irans,syn,trans-tetra-
decahydroacridine (12a).—The reaction of the ketoue 11 (0.50 g,
0.0023 mole) with phenyllithium was performed according to the
procedure of Ziering*? and Beckett.?? 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, reflnxed for 1 hr, and allowed to stand for
5 hr. HCI 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 NH,OH and extracted five
times with 50-ml portions of ether. The ether layers were coni-
bined, dried (MgSO,), and filtered, and the ether was removed
to give the desired product (12a) in 66 (0.45 g) yield, mp 165°
(recrysiallized from Me,CO); ir (KBr), 9.52 and 9.84 (C-O
stretching of alcohol'?), 14.24 (phenyl), (in CHCl;) 2.77 (OH);
nmr (CCly), envelope 0.80-2.20, 2.21 (N-CHj,), broad band 7.20-
7.60 (aromatic).
Anal. Caled for CiHxNO: C, 80.22; H, 9.76; N, 4.68,
Found: C, 79.96; H, 9.94; N, 4.62.
10-Methyl-5(e)-phenyl-5(a)-propionoxy-trans,syn,trans-tetra=
decahydroacridine Hydrochloride (13a).—The alcohol 12a (1.4
g, 0.0047 mole) in 50 ml of dried 1oluene 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°
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for 7 hr. At the end of this time the precipitate was made alkaliie
with aqueous NaHCO; and extracted (CHClL;). The CHCl,
solution way 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 NaHCO;. The material
was extracted (CHCl;) 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-
ivated charcoal in Me,CO and precipitation of the salt from
an acetone solution with ether); ir (KBr), 5.78 (C==0); umr
(CDCl3), broad envelope 0.80-3.35 with a triplet centered at
1.28 (ester CHj), quartet center at 3.82 (ester CH,), broad band
4,84, broad band 7.30-7.90 (aromatic).

Anal. Caled for CuHsNOLCl: C, 70.47; H, 8.74; N, 3.57.
Found: C, 69.98; H, 8.04; N, 4.09.

Acknowledgment.—The authors gratefully acknowl-
edge the support of this project by the National In-
stitutes of Health Grants R(G-9254 and MH-20,887.
The authors wish to express their appreciation to Dr.
Everette L. May, Mrs., Louise Atwell, and Mrs.
Wendy Ness of the Section of Medicinal Chemistry,
Laboratory of Chemistry, National Institute of Mental
Disease, for performing the animal tests and probit
analyses, and for private communications concerning
their research.

Stereochemical Studies on Medicinal Agents.

Iv.?

Conformational Analysis of Ephedrine Isomers and Related Compounds

Puirir S. PORTOGHESE

Depariment of Medicinal Chemastry, College of Pharmacy, University of Minnesota, Minneapolis, Minnesota 55455

Received May 5, 1967

The conformational preference of ephedrine isomers has been deduced from nmr studies of these compounds

and the corresponding 3-methyl-2-phenylmorpholine diastereomers.
of solvents, the ephedrines are intramolecularly hydrogen bonded both as the free bases and salts.

The nmr data snggest that, in a variety
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 internally hydrogen-bonded species.

The differences in activity between ephedrine and
its optical isomers have received considerable at-
tention? and the conformational aspects of these
compounds with respect to their biological activity
recently have been discussed.? Although the complete
stereochemistry of ephedrine (I) and y-ephedrine (II)
has been established rigorously,*® 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
y-ephedrine resided in two different conformations.®”’

t1) Previous paper, P. 8. Portogliese and T, N. Riley, J. Pkarm. Sci., b4,
1831 (1965).

(2) (a) K. K. Clien, C. K. Wa, and E. Henriksen, .J. Pharmacol Lxpil.
Therup., 86, 363 (1929); th) K. Slimainoto, 8, Uchizami, and O. Kanauehy,
Jupaen. J. Pharm. Chem., 27, 460 t1955); (¢) R. A. Haln, J. 3. 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 (1963); (e)
G. Lanciault and H. H, Wolf, J. Pharm. Sct., 54, 841 (1965).

(3) R. B. Barlow, "'Introduction to Chemical Pharmacology." 2nd ed,
Johie Wiley and Sous, Iiee., New York, N. Y., 1964, p 310; J. B, Lapidas,
A. Tye, P. Patil, and B. A. Modi, J. Med. Chem., 6, 76 (1963),

(4) K. Freudenberg, E. Sclioffel, and E. Braun, J. Am. Chem. Soc., 54,
234 (1932); K. Freadenberg and ¥. Nikolai, Ann., 510, 223 (1934).

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

?H NH—)\le

Ph—CH,—CH,—M\e
I, erythro
11, threo

It was later suggested®—1° that a gauche and trans
relationship existed for the hydroxyl and methylamino
groups in y-ephedrine and ephedrine, respectively.
Everett and Hyne!! reached the same conclusion from
a study of the dissociation constants of isomeric
ephedrinium ions. Based on infrared studies, Kan-
sawal? proposed that both isomers are in gauche
conformations in chloroform and carbon tetrachloride.
In this connection, however, it was noted that y-
ephedrine formed stronger intramolecular hydrogen
bonds. More recently, Hyne'® has investigated the

(6) H. Emde, Helr. Chim. Acta, 12, 365 (19291,

(7) W. N. Nagai and 8. Kanoa, Ann., 470, 157 (1929).

t8) L. H, Welsh, J. Am. Chem. Soc., T1, 3500 (1949).
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