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The syntheses of esters of cis- and trans-1-hydroxyquinolizidine are described. Data pertaining to the stereo-
chemistry of the corresponding methyl halides are reported. Some preliminary pharmacological observations

in experimental animals are recorded.

Chemical structures with fixed conformations have
provided useful information regarding structure-activity
relationships.?  Quinolizidine* (I), which is present in
many alkaloids, including veratrum® and rauwolfia?
served as a nucleus for our studies of the effect. of strue-
tures on biological activity.

I

The trans-fused E-I' nng system of protoveratrine” A
(I1) and B (I1I) is identical with that of ¢is-1-hydroxy-
quinolizidine (IV). Both the C, hydroxyl of the latter
and the Cy hydroxyl of the protoveratrines are axial.
Furthermore, trans-1-hydroxyquinolizidine contains a
molecular fragment which has interatomic dimensions
identical with the transoid conformation of the choline
molecule, whereas the czs isomer is a 60° skew confor-
mation of choline. The stereochemistry of the quater-
nary salts (V and VI) of trans-quinolizidin-1-y1 acetate
and the transoid conformation of acetylcholine, respec-
tively, are likewise similar. This was of particular
nterest in view of the observations of Belleau,s b
Cavallito,8d Archer®® Smissman® and co-workers re-
garding the conformation of receptor-bound acetyl-
choline in biological systems. The relationship of V to
VI and the fact that aromatic esters of 1-) 2-, and 3-
hydroxyquinolizidines possess some antispasmodic and
local anesthetic properties and also affect spontaneous
motor activity® prompted further investigations in this
area.

Our studies involved the preparation of esters of cis-
and frans-1-hydroxyquinolizidine. The acids (as acid
chlorides and anhydrides) employed in the esterification
of the respective alcohols were mainly those that also

(1) Taken from tlie dissertation presented by J. D. England, Jan 1968, to
the Graduate School of the University of Mississippi, in partial fulfillment
of thie requirements for the Ph.D. degree.

(2) National Institutes of Health Predoctoral Fellow, 1963-1966.

(3) R. B. Barlow, “Introdiction to Chemical Pharmacology," 2nd ed.
Jolin Wiley and Sons, Inc., New York, N. Y., 1964.

(4) B. 8. Thyagarajan, Chem. Rer., 54, 1019 (1954).

(5) R. H. Manske and H. L. Holmes, "'The Alkaloids, Chemistry and
Physiotogy,”” Vol. III, Academic Press Inc., New York, N. Y., 1953,

(6) R. B. Woodward, F. E. Bader, H. Bickel, A. J. Frey, and R. W,
Kierstead, J. Am. Chem. Soc., 78, 2023 (1956).

(7) (a) 8. M. Kupchan and C. I. Ayers, 1bid., 81, 1009 (1959); (b) S, M.
Kupchan and C. I. Ayers, ¢bid., 82, 2252 (1960).

(8) (a) D. J. Triggle and B. Betleau, Can. J. Chem., 40, 1201 (1962); (b)
B. Belleau and J. Puranen, J. Med. Chem., 6, 325 (1963); (c) B. Belleau
and G. Lacasse, #bid., 7, 768 11964): td) C. J. Cavallito and A. P. Gray,
Progr. Drug Res., 2, 135 (1960); (e) 8. Archer, A. M. Lands, and T. R.
Lewis, J. Med. Pharm. Chem., 5, 423 (1962); (f) E. E. Smissman, W. L.
Nelson, J. B. LaPidus, and J. L. Day, ¢bid., 9, 458 (1968).

(9) R. E. Counsell and T. O. Soine, J. Am. Pharm. Assoc., 48, 289 (1960).
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oceur in the veratrum ester alkaloids.’® The alcohols
were obtained from the cyelization of ethyl «-2-car-
bethoxypiperidinobutyrate!! to 1-ketoquinolizidine? fol-
lowed by reduction. The reduction procedures of
Rader and co-workers'? were employed to obtain a 93/7
trans/cis epimeric ratio and a 71/29 cis/trans ratio,
respectively. The ¢is- and trans-1-hydroxyquinolizi-
dines were obtained by preparative gas chromatography
and elution chromatography.!* The melting poiuts of
the geometrical isomers agreed with values reported by
previous workers,!# 14

Of particular interest in this investigation was the
ring-fusion stereochemistry of the compounds reported
in Table I. Aaron and associates!®!'®¢ have shown
that the ring fusion in both ¢is- and trans-1- and -3-

(10) O. Wintersteiner, Record Chem. Progr. (Kresge-Hooker Seci. Lih.), 14,
19 (1953).

(11) G. R. Clemo and G. R. Ramage, J. Chem. Soc., 437 (1931).

(12) C. P. Rader, G, E. Wicks, Jr.,, R. L. Young, Jr., and H. S. Aaron,
J. Org. Chem., 29, 2252 (1964).

(13) H. 8. Aaron, G. E. Wicks, Jr., and G. P. Rader, ibid., 29, 2248
(1964).

(14) (a) N.J. Leonard, A, 8. Hay, R. W, Fulmer, and V. W, Gash, J. 4m.
Chem. Soc., TT, 439 (1955); (b) G. A. Swan, J. Chem. Soc., 2051 (1958);
(¢) H. S. Aaron and C. P. Rader, J. Am. Chem. Soc., 86, 3046 (1963).
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N, lstec Connl Method Y d. =0y chilorple Piere” baledle” Formoly”
1 Neatate! 67 40.075; \ 84 14812 (28)  [72-173 (5 180-182
2 Isolnuyritred 80-82 (0. 07~ A a0 14664 (27) 218-220 10\ 160 54161
3 a-VMetlvlnayrare 847031 (& 33 4704 (27 O Ui
1 Tiglate” TH 0 OTHY [ 14 . 134130 £ 9
5 Veratrate! C 14 1085 tEL Oyl I CINO,
G N,N—|)iml—‘l'n_\'l(,‘(lb‘lr:lmzll(“I 1 Ho 205 52006 5l Col L CINGO S P
T fvahs-t-lenzyloxy-3-
mechoxyhbenzoate” . « 20 L. 1802 415y . . Coy I L CIN O ?
8 fens-Avetatet Th0. 0 A ™ 14815 (28 185-186 217-220' " CellaNO.#
100-104a" (\)
B Ivate -~I’('017)nmll(*" TO 0 05} A 82 TATH1 25 G- 166 189-1at’ ™ Cis 11 NaOW®
180~181" (\)
10 Teps-re-Bov e T010.25 A 76 1. 3782 (271 1621683 178-180 (Eall?  CroHweNiOs®
11 fraie-1sobotvrate! THO0.0m A 61 14775 128) 160-161" 230-2311 1 CagHusN,Og 8
12 Drascs-v-Valerate! 76 (0. 25 A T 1.4782@27) 140141 I61-163" " CuoleNsO¢*
13 lrans-i-1lepannate! 70(0. 1 A 78 1.4680 (27) L 114-115 175-175 (La) CoaHaa N3O0
1 Acetate’ 76 20.063 A W 1.4789 (271 1H7™" 152-105 209-2100.m ChHuCINOS Y
tH Propionate” 700.1D \ 0 1.4751 (301 Ce 162-163 173-176t™ CiHuNO#
16 lsohpiytate” 70(0.05) \ Ta L4705 (27)  2ug-a04m 160 205-210"7 CyyHueNO
17 N N-Dimethylearbauate” .. D 76 . D44=245 (510 . . CisHagCINOS Y
8 vie-Neettte” 6Ot \ Th 14798 {28! [ TH=178 209-210 (Iilowy Crlle N O
174-176" {\)
1Y vix-Dyopionate’ T2 {0.20) A il 1.3667 (243 N 168-170" .\
A = aectone, It o= ethmol, A = ethinol-acetone, I'Tit = ethanol—uhydrons ether, Falit = ethyl acetale—nhydrons ether,

I = cethyl acetate.

dine. # Pierate. £ Ivdrochloride. ¢ Cl: ealed, 10.0;

awhvdrois ether.  » Methiodide,
ZAdine. 7 Cl:ocaled, 15.3; foand, 15.4.
¢, 1, N. ' Not analvzed.

hydroxyquinolizidine is primarily trans.  This conelu-
sion was supported by the presence of Bohlmanun®
absorption bands i the 2700-2800-cm ! region and by
Cooksow’s"™ anelogy with the decalin systen.  Others!?
have demonstrated the existence of ¢ds ring fusion it the
quaternary salts of certain quinolizidines.

trans-1-Hydroxyvquinolizidine was esterified with pro-
pionic and acetic anthydride and the resulting esters were
contverted to the methyl quaternary salts.  The methyl
quaternany salt of the cis acetate and propionate were
likewise prepared. The nmr spectra of the acetate
<alts are recovded m Iigures 1 and 2, vespectively.  The
doublet centered at § 2.21 of the acetate salt is due to the
terminal methyl group of the ester moiety and was
selected as the referetice signal. The peaks at § 3.10
and 3.35 were assigned to the N-methyl groups of the
highly charged (uaternary nitrogen of both the ¢is and
frans omers.  The signal at § 3.10 integrates to 1.5
pratons and the signal at 8 3.35 integrates to 1.5 protons.
The sum of these two integrated values (3 protons) is
very close to the internal referenice methyl group.

"These observations provided evidence that the mate-
rial represented in Figure 1 is approximately a 50:50
niixture of the methohalide of ¢is-fused (VII) and trans-
fused (VII1) trans-quinolizidin-1-v! acetate. Structure
IX, although possible, was not seriously considered
because of the stereochemiecal interactions iitherent in
this conformation. ™

1t I Boldmann, Chew. Bev., 91, 2157 (19383,

(16 R, L Cookson, Chewn. Ind. (Londoen), 337 (1953).

(171 T AL Movneban, K. Schofield, R. AL Y. Jones, and A. R. Katriezky,
Iege. Chene Soc,, 218 (1061): T. M. Moyneban, K. Schofield, R, A, Y.
Jones, and AL R. Katritzky, J. Chem. Soc., 2637 '1962); C. D. lobnson, R,
A Y. lones, A R, Kacritzky, €. R, Palnter, K. Schofield, and R, .J, Wells,
ihid., 6797 (1965).

(18) E. I. Eliel, "'Stereochemistry of Carbon Compounds,'” IMeChw-
1l Book Co., Tne., New York, N. Y., 1962, Chapter &,

» All of the picrates were recrystallized from ethanol.
are mixtures of ers and trans ring-fused isumers, whereas eis esters are cis ring fused.
fonnd, 9.3,
S Prepared from 100€; frans-1-hydroxyquinolizidine.  # Lit. % hp 78-79° (0.1 mm).
« Mixture melting point with 2 showed no depression.
" Prepared from 10077 ecis-1-hydroxyquinolizidine.

* Prepared acenrding to methods 1D and 20 (rans esters
4 Prepared from 934, (rans-1-hydroxyquinolizi-
KCLoealed, 13.4: found, 13.4. © Cl: caled, 82; found, 8.2
‘Alethobromide. = Hygroscopie, triturated with
» Prepared from 7147 eis-1-hydroxyquinoli-
“ All compounds analyzed correctly for

OCOCH,
Vi

b
I

OCOCH;

X

The methobromide of {trans-quinolizidin-1-y1 acetate
did not form readily; it was hygroscopic and difficult
to handle.  The methobromides of the other esters of
the {rans aleohol behaved in a similar manner.  More-
over, the heptanioate derivative was easier to work with
than the alkyl esters of less bulk. The methiodides of
{rans-quinolizidine-1-v1 acetate and propionate on the
other hand were crystalline, nonhygroscopie, and readily
obtained.

The methohalide of ¢is-quinolizidin-1-yl acetate pre-
sented a somewhat different picture as seen in Figure 2.
Only one quaternary methyl signal at & 3.28 wax
present, indicating the presence of one isomer.'® Iu
contrast to the prepuration of the trans methobromides,
the methobromide of cis-quinolizidin-1-y1 acetate was
formed readily and erystalline aud showed no hygro-

(19) K. L. Willlamson, T. Howell, and T. A, Spencer, J. 4m. Chem, Soc.,
88, 325 (1966).
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Figire 1.—Nmr spectrum () of the methohalide of ¢rans-
quinolizidin-1-y1 acetate in D0 (10%) (mixture of ¢zs and frans
ring-fused salts).
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Figure 2.—Nmr spectrum (r) of the methohalide of ¢is-quino-
lizidin-1-y1 acetate in D0 (10%).
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scopic tendency. This was true also of the methiodide.
The methohalides of ¢is- and frans-quinolizidin-1-yl
propionate provided spectral data similar to the cor-
responding acetates. The observed data indicated that
the original {rans-fused ester (X) was converted entirely
either to the cis-fused conformation (XI) or to the
trans-fused salt (XIT).

trans-Quinolizidine is analogous to trans-decalin with
one tertiary hydrogen removed.!® Turner® has shown
that trans-decalin is more stable than cis-decalin by 2.7
keal/mole. However, in 9-methyldecalin the introduc-
tion of additional skew interactions in the trans form
lowers the energy difference between the trans and the
cis isomers.2t  Because of the close similarity of the

(20) R. B. Turner, J. Am. Chem. Soc., T4, 2118 (1952).
(21) M. 8. Newman, "Steric L'ffects in Organic Chemistry,”” John Wiley
and Sons, Inc.. New York, N. Y., 1956, pp 30-31.
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N-methylquinolizidines to 9-methyldecaln, structure
X1 tentatively has been assigned to the quaternary
ammonium salts of the ¢is (axial) esters (X).

Pharmacological Results>*

Toxicity and General Observations in Mice.—A
number of similarities among the observable effects of
this series of compounds were seen. Locomotor activ-
ity was reduced within several minutes after nontoxie
doses of the hydrochlorides of 1-3, 5, 8, 16, 17 and the
methobromides of 9-11, 13, 16, 18. Sedation with
ptosis was noted with the hydrochlorides of 2, 8, 16.
Brief tremors or twitches appeared with the hydrochlo-
rides of 1, 3, 6, 14, 17 and the methobromides of 9-13,
15, 16 with muscle fasciculations being prevalent in
animals receiving the methobromides except for 18.
Clonic and/or tonic convulsions were associated with
lethal dosage levels (Table II) of nearly all of the com-
pounds. Deaths commonly occurred within 6 min and
seldom were delayed later than 15 min after injection.
The hydrochlorides of 1, 2, 6, 16 caused cutaneous vaso-
dilation which was, however, not of great intensity or

TasLe 11

QuiNoLZIDINE DERIVATIVES. AcUTE ToXIclITY IN Mice
LDso, mg/kg ip (95% confidence limits)

No.? Hydroclilorides Methobromides
1 709 (587-855) L
2 892 (765-1040) L
3 562
5 383
6 428 (272-396) L.
8 03 (64-13H)
9 83
10 261
11 85
12 178(143-221)
13 . 121 (97-150)
14 446 (370-539) -
15 . 77 (60-98)
16 242 (208-282) 72 (H55-92)
17 383 S
18 154 (119-199)

« The numbers refer to the parent structure of the compoinds
of Table I. *See 8, < See 11. * See 18.

(22) The authors are grateful to Dr. Marvin Davis, Department of
Pharmacology. Scliool of Pliarmacy, The University of Mississippi, for tle
pharmacological results. The numbers in the pharmacology sections refer
to the compounds in the tables.
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IIFFECTS OF QUINULIZIDINES 0N THE CABDIOVASCULAL Sy s 11N

Dosage range.

Hapocensive

Anterpeting elleet wicl

Methyelolyoue

Clompel™ ek olleet? 1= amion Ipioendyemne
rotoveralines A and B 0. 006--0. 062 4+ (0o 4 [SRTTR | (o —2 Dto 41
6 19.9-100 +2to 44 [URTR| Do -2 Nto - |
i 128128 Do 43 Do =+ o —1 n
| 2362230 o =1 —2 1o -4 Oty =1
14 14.9-149 +2 00 +3 -1 o =2 = =2 -
2 20 7207 +2to 4 Qe -2 A1 to 2 [§]
16 N8 + 1 to +3 DT 1o -4 Do —2
3 IN.T-1R87 +1to 44 a Oro +1 1
B 12 8-128 43 to +4 -1t =2 a Oty — 1
* The nunibers refer to compounds of Table 1. All are hydrochlorides except 6 {hasei. " 4 = effect present, number = approxi-
ma(e degree on =eale of 0-4 (+4 = ca. RO mmi  * + = syuergisn, - = antagonishy N = wme or aneertain, wnmber = degree ou

arbitrry seale of 0-4.

duration.  The inedian lethal dosages of the metho-
bromides were definitely lower than those of the hydro-
chlorides,

Cardiovascular Effects in Rats.—The observations
of the effects of some of the quinolizidines oun the car-
diovasculur system are recorded i Table TII. The
results show variability and some inconsistencies.  All
cight compounds caused some lowering of blood pres-
sure.  However, the duration of this action was gen-
erally brief, nsually 3 minorless.  luteractions with the
three standard vasoactive substances seemed to oceur
in several cases. Inconsistencies between tests on
different rat preparations with the sane drug and dos-
age was seen in a number of instances.

Smooth Muscle Effects.—Of the nine methobro-
mides available for testing, only two affected smooth
muscle tissue even in the higher concentration under
conditions  deseribed i1 the Experimental Section,
Compound 8 was concluded to have a muscarinie action
by the following observations: (1) a spasmogenic
action on guts which was antagonized by atropine but
ot by hexamethonium, and (2) lack of spasmogenic
action of frog reetns abdominus.  On the contrary, the
other active compound, 11, was found to relax the gut
at the higlier test coneentration,

Both the cholinergic compound 8 and the anti-
cholinergiec compound 11 are the frans isomers i pairs
of which the eorresponding efs isomers {18 and 16) were
found to be inaetive.  In a third pair, both ¢is and trans
isomers (15 and 9) were inactive.  The three remaining
compouttds, 10, 12, 13, were trans forns and were all
inaetive,

The differenice i1 the aetivity of the methobromides
of the cis-ueetate (14, 18) and the trans-acetate (8)
probably s due not only to the different conformations
of the neetate group but also to the differences in the
fusion of the rings.  Iividence was presented earlier for
the formation of a mixture of cis-fused (VII) and trans-
fused (VIIT) rings from the frans (equatorial) acctate,
and the formation of only a cis-fused ring acetate (XI)
from the ers (axial) acetate. On the basis of Belleau's
obscrvation, one would expect the methobromide of 8
to be active and XI (methobromide of 14, 18) to be
inactive,

Experimental Section??

1-Hydroxyquinolizidine -—1-Ketoquinolizidine was prepared
from ethyl 2-(2-carbethoxypiperidino)butyratet! according to
the method of Counsell and Soine® and reduced catalytically by
the procedure of DBader, ef al.1?  As reported by these workers, o

Pd-C reduetion gave D3/7 Gaasy/eis ratio and o RudC reduetion
gave a 71/29 cie/lrans ratio.  'The c¢pimeric nmixtires were
separated by preparative gas chromatography, elation chro-
ruatography, and by fractional erystallization of their hydro-
chlotide salts.  The homogeneity of the samples wis followed by
thin layer chromatography: the obzcrved melting points were
consistent with those veported e the literntuare, 31

Esters (Table I).—-The procedures described below cover
specific compounds: however, they are geperal and were atilized
for the preparativn of the compounds listed in Table 1.

Method A. (rans-Quinolizidin-1-yl Acetate.-The procedore
described by Leonard, et af,, ¥ was followed. A =olution ccataine-
mg 5 ml (0.053 mole) of freshly distilled Ac.O, 2.0 g (0.020 mole:
of frans-1-hydvoxyquinolizidine, and 25 ml of avhydreons Celly
was reflaxed over a<temm bath for 2 hr, The solution was pouared
over crushed tee: the mixture wias satmrated with KoCOy nnd
extracted with =ix 100-ml portions of eiher. The ether extraet
wis dried (MgRO;) aad distilled.  Awc i spectram diquid filin
shawed strong C=:0 absorptiow al 5.74 u. The picate was pre-
pured in the nsual manwer.

Method B. Quinolizidin-1-yl «-Methylbutyrate. - A solution
of 3.0 g (0.0247 mole) of J-2-1nethylbutyry! chlovide e 23 ml of
dvy Cells was added <lowly (15 minj, with stivring, to a 23-ml
solation of dry Cull containing 3.0 g (0.0194 mole} of H37
trans/els tatio of I-hyvdroxyvauinolizidine (from Pd--C reditetionn
and 3 ml of BN, The resitdting solution was kept at room tem-
perature for 30 miu aud, thereafter, refluxed for 2 hr. The soln-
tione was cooled and then ponred over erushed tee and =atovated
with KuCOy.  Au ether extract of the mixture was dried (MgSO,).
Evaporation of the ether left 3.9 g of crade product which wis
viacnam distilled.  The wdrared spectriun diquid film) showed
strong absorption at 5,74 u and no OTT absorptione. The methio-
dide, hydrochloride, wud pierate =alt= of this cornponnd were
prepared in the osuad mimet Hut ench resisted ervstallization.
The exter was chrounttographed uxing a 0.6-cn chromatographa
colanm 3,048 m long nnd packed with 1000 200N Cirbowax
o Chromosorb W oin e Aerograple Antoprep Model A-T00 gns
chromatograph.  The volumn temperatnre was held at 200° and
the eavrier gas tHe) flow rate was arjusted to 150 cemin. The
chironmatograny hudicaadd the preserce of Tour components, one
present i a quenliry of abont HOCC of the total weight,  Awcir
spectrin Qigqaid filv e of this compouent showed strong ('O
absorptione at 5.74 w

Method C. Quinelizidin-1-yI N,N-Dimethylcarbamate Hy-
drochloride.—-A solutiow of 4.0 g (0,02 mole) of 1-hydroxyquinoe-
lizidine (from Pd-C vednetion) in 10.0 g (0.1 muole) of freshly dis-
tilled N, N-dimethylearbamoyl chloride was refluxed, with stirring,
for 2 hr and thereafter cooled. The solid was filtered from the
resilting dark red solution and washed with 30 ml of dry 0.
Tle (4:1:1 BuOH-AcOH-T1,0) of the recrystallized produet
indicated a single colwponent.  The iv =pectram (Nujol) showed
C==0 absorption a 580 u.

Methohalides (Table I). Method D.---The methobromides
of the esters were prepaced by ndding excess ethereal MeBr to the

23y Al meltiug puims were take oo a Thonas—Hoover Uni-Mel( melt-
g point apparatus aml are correcred.  lr spectra were deterntined on u
Perkin-Elnter Model 137 specccophotometey ansing toe teehnique jndicace]
in the texr. All almarption peaks have heent corrected ngatnst the 5.138-u
absorptiont band of potvscvrene fihn,  Yhe pmr spectra were daken ysing o
Vaortmo Model \-BO Sr=Onpent,
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ester in anhydrous Et;0. Anhydrous MeOH (1 ml) was added
and the solition was permitted to stand at room temperative.
The precipitated salt was collected by filtration over a period
of several weeks. This was the method utilized for the prepara-
tion of all of the methobromides reported in Table I. Quantita~-
tive yields were obtained but the salts were very hygroscopic
(except the cis acetate) and generally resisted purification by
recrystallization (see Table I).

Method E.—The methiodides were prepared in quantitative
vield by refluxing for 12 hr a solution of the ester in Na-dried
CeHs with an excess of Mel.

Pharmacological Procedure. Toxicity in Mice.—All com-
pounds were injected intraperitoneally in agqueous solution (made
with aid of diliute HCl in the case of 6) over a range of at least four
dosages. Five albino mice were used at each dosage level and the
proportion of animals dying was used to determine approximate
LDs's, and confidence limits when the data permitted, by the
method of Horn.?*

Cardiovascular Effects in Rats.—Recordings of arterial blood
presanre, respiration, and the electrocardiogram were made by
means of an E & M Physiograph and appropriate transdiicers.
Blood pressure was recorded via the cannulated carotid artery.
Injections were made via a needle-cannula in the femoral vein.
All materials administered were flushed in with a small volime of
0.9¢7 saline solution.

(24) H. J. Horn, Biometrics, 12, 311 (1956).
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Male albino rats of the Holtzmann strain weighing 275-375 g
were anesthetized with wrethan (1.26 g/kg ip). The test comn-
pounds and a standard consisting of protoveratrines A and B
were administered at dosages constituting 3, 10, and 309 of the
approximate LD for mice. Observations for changes in the
physiological parameters were made after each of these dosages.
Then, upon equilibration from any changes evoked, standard
doses of histamine, epinephrine, and methacholine were adminis-
tered successively. Responses to these agents after the test
compound were compared to responses to like gquantities that
had been observed prior to any administration of the test sub-
stance. In several cases the 309, dosage was lethal. In some
others it was repeated or eveu a 609, dosage wax administered if
the preparation was still functioning,

Smooth Muscle Effects.—The compounds were tested on sec-
tions of rabbit ileum which were suspended in an oxygenated
Ringer's solution in a 30-ml muscle bath maintained at 37°.
The muscle strip was attached to a myograph transducer to
record mugcular activity on an E & M physiograph. Response
to sohittions of the test compoiund were observed in comparison to
responses to (0.5-m] quantities of standard solutions of acetylcho-
line chloride (1:100,000) and epinephrine (1:10,000), or in
conjunction with the cholinergic receptor blocking action of
atropine sulfate (1:400). The two solutions (1:100 and 1:1000)
of each compound which were tested vielded upon addition to the
bath in 0.5-ml quantities final drug concentrations of about 15 and
150 pg/ml, respectively.
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The svnthesis of c¢is-(4+ > and c¢is-(— )-tetrahydrooxadiazinone dertvatives of (+)- and (—)-ephedrines and
two related tetrahydrooxadiazinones is reported. The results of an attempted synthesis of a dihydroaminoox-
adiazine derivative of ephedrine and the successful synthesis of three related dihydroaminooxadiazines is also
reported. The cis-(—)-tetrahydrooxadiazinone derived from (— )-ephedrine was found to be a monoamine oxi-

dase inhibitor in pharmacological testing.

One widely used approach for the synthesis of new
compounds that possess some type of central nervous
system stimulant activity is the cyclization of sub-
stituted phenethanolamines into heterocycles, such as
morpholine, piperidine, and 2-oxazoline in such a man-
ner that more or less of the phenethanolamine skeleton
becomes part of the heterocyclic ring. Well-known
drugs of this type are phenmetrazine,! pipradol,2 and
aminorex.®

CsH
CeH; CH, CBHB)_O 6 ﬁh
02N
d NH  CceH/l N e
N/ OH H NH.
phenmetrazine pipradol aminorex

The ephedrines and norephedrines are useful starting
materials for a study of this type because they
possess some central activity and because all eight of the
isomers are readily available. Morpholine,! 2-oxazo-
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