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A novel, general methad ix reparted for converting benzindolizines and benzgninolizines of types 21 and 22

to the corresponding benzazonines and benzazecines of types 29 and 30.

[t nvolves gnatermzation with 3,3-

ethylenedioxy-1-p-tohienesnlfonate, scission of the bridgehead carhon-nitrogen bonds in the resnlting salis with

lithinm in lignid ammonia, and hydrolysis of the labile 3,3-ethylenedioxybutyl groups.

Application of the

method to 2-benzyloxvearbonylemetine and 2-acetylenietine gives 17,2’-secoenetine (7) and 2-acetyl-17,2"-

secoemetine (8), respectively.

Componnd 7 is less efficiently prepared throngh lithinm-aimmnonia rednetion of

J-p-methoxybenzoylemetine methiodide (2) and von Brann degradation of the intermediate 2-p-methoxy-
benzoyl-1',2"-secoemetine (9). Componnd 8 is less efficiently prepared throngh lithinm-ammonia rednetion of

2-acetylemetine methiodide (1) and von Braun degradation of the resulting 17,2-secoemetine (6).

Amebicidal

potencies are reported for the secoemetines 6-8, 17, and 18.

In a previous paper? we described the selective
reduction of 2-acetylemetine methiodide (1) by lithium
and T-methoxy-2-propanol in liquid ammonia to the
1",2’-secaemetine (6)* and have reported that, in pre-
liminary in eitro tests conducted elsewhere, 6 showed
the same order of amebicidal activity as emetine it-
self.  We now comiunicate studies on the svnthesis
and amebicidal activity of several related commpounds
which were undertaken in the hope of finding a highly
potent amebicidal secoemetine with a lower toxiecity*
than the parent alkaloid.

The uctivity of 6 suggested the preparation of the
analog 7 which is even more closely related to emetine.
We believed that 7 would be best svnthesized from
enmetine by a proeess involving, successively, acylation
at N-2, guaternization at N-2', metal-amimonia clea-
vage of the 17,2 bond, and removal of any group(s)
remaining attached to nitrogen. The nitial acvlation
¥ needed to restrict the formation of catiouie nitrogen
ta N-2' m the subsequent quaternization, and the
sneeessful use of the reaction sequence requires the
selection  of appropriate acyvlating and alkylating
groups. Since our earlier work? had demonstrated
the conversion af the N-methylbenzazecine (25) ta
its imino analog (26), and since no undue difficulty
was expected in hydrolyzing the N-acetyl graup, we
at first intended to make 7 wvic 6 and 8. Hawever.
preliminary experiments shawed the N-acetyl group
in 6 to be markedly resistant to hvdralvsis even under
strangly acidic or basic eonditions. and so a patentially
more labile aeyvlating gronp was songht.  p-Methoxy-
benzay! appeared satisfactory on observing that N-p-
methoxybenzavlemetine methiodide (2) was canverted
in high vield by lithium and 1-methoxyv-2-propanal
i1l liquid ammonia to the seco derivative 10. The p-
methoxybenzoyl gronp was presumably removed
through the reduction of 2 to the a.a-hvdroxyvlamine (11)
which subsequently decomposed to 10 and p-methoxy-
benzaldehvde® Notably. in the analogons trans-

(1) Posta) address: P. O. Box 8209, Philadelphia, Pa, 10101,

(2) D. Herbst, R. Rees. G. A. Hughes, and H. Smith, J. Med. Chem., 9.
864 (19686).

(3) We adopt the emetine numbering system previously used by K. IZ. van
Tamelen, P. L. Aldrich, and J. B. Flester, .J. Am. Chem. Soc.. 79, 1817
{18571,

(4 E. F. Elslager in "Medicinal Cheuvstry,” A, Barger, Ed., Ind ed,
Interscience Poblishers, Ine,, New York, N, Y., 1960, 1} 855, has notel the
toxie side effects of emetine.

formation of 1 to 6, the N-acetyvl group remained
intact.!  The benzoyl group was less satisfactory than
p-methoxvbenzovh sinece, although lithiun--ammonia
reduction apparently resulted in the formation of 10,
the cleavage of the benzoyl group was incomplete, and
the mixture of bases 10 and 12 was accompanied by
several  other ill-defined and difficultly  separable
products.

Combination of the p-methoxybenzoyl acylating
group with the wmethyl quaternizing group in the
proposed reaction sequence permitted the first svn-
thesis of 7 {o be carried out.  The base 10, farmed by
lithium--annouin rednetion of 2, was reacylated with
p-nethoxyvbenzovl chlorde to ensure exclusive attack
at N-2' in the ensuing von Braun degradation with
cvanogen bromide. The degradation product con-
tained the desired cyanamide 13, fram its subsequent
conversion to 7 together with other components
formed by scission of the benzazecine ring. The
mmpurities were partially renmoved by refluxing with a
large excess of diethvlamine and extracting the re-
sulting bases with hvdrochlorie acid. Reduection of
the nentral product with lithinm and ethanol in liguid
ammonia then gave a mixture separated by prepara-
tive thin layer chromatography into the required 7 and
an oily component.  The transformation of the evaun-
mida gronp in 13 to the amino group in 7 may occur
through direet cleavage of cyanide anion from nitragen
or, more probably. by reduction to the labile o, a-din-
mine 14, which undergoes decompositian ta 7 and for-
maldehvde during work-up. The proton nmr speetrinn
of the accompanying product displayvs signals attribu-
table to a starenoid vinyvl graup which are replaced
after catalvtic hyvdrogenation by signals cousistent
with an ethyl gronp attached to a benzene ring (see
Txperimental Section). These data are in accord
with structure 19, formed by von Braun cleavage at
the 2,37 position. the styrenoid double bond having
survived the final metal-ammonia reduction.

The inefficiency of the foregoing svnthesis of 7
(7.59. over-all from emetine). which is mainly due to
the lack of selectivity of the van Braun degradation.
prompted a scarch for au alternate, more labile.
quaternizing gronp. Imitially, our attention was

i3 11 Smich, "Organie Reactions i Liguid Ammovnia,” lInterseicpee

Publishers. Ine.. New York, N. Y., 1963, pp 219, 220, and references 1ieren
cited,
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directed to 3-hydroxybutyl by the report® that this
grouping is readily detached from nitrogen by Op-
penauer oxidation followed by elimination of methyl
vinyl ketone from the resulting B-amino Kketone.
However, in preliminary experiments we found that
quaternization of N-acetylemetine with 3-hydroxy-
butyl bromide was accompanied by formation of the
corresponding hydrobromide salt, presumably from
the hydrogen bromide produced by decomposition of
the unstable bromide. This salt was formed even with
excess alkylating agent and was difficult to separate
from the required quaternary salt. Therefore, we
directed our attention to the 3,3-ethylenedioxybutyl
group as introduced into quaternary salts through the
tosylate 20,7 and chose to investigate its utility in the
model benzazonine and benzazecine systems 21 and
22% respectively. The novel tosvlate is readily pre-
pared from ethyl 3 3-ethvlenedioxybutyrate® by re-
duction with lithium aluminum hydride followed by
tosvlation of the resulting aleohol in pyridine at 0°,
It is somewhat unstable at room temperature, although
quite stable for extended periods (>2 months) at
—~10°. Although considerably less reactive as a
quaternizing reagent than 3-hydroxybutyl bromide,
the tosylate formed moderate yields (50-859) of the
tosylate salts 23 and 24 from the corresponding bases
in refluxing acetonitrile. Generally, lower yields
were obtained by quaternizing in ethyl acetate at
130° under pressure. Reduction of these salts with
lithinm and 1-methoxy-2-propanol in liquid ammonia
gave the bases 27 and 28, and acid hydrolvsis of each
followed by refluxing with hydrazine sulfate afforded
29 and 30 from the corresponding tricyelic bases in
yvields of 60 and 259, respectively. Combination of
3,3-ethylenedioxybutyl as the alkvlating group with
benzyloxycarbonyl as the acylating group then pro-
vided an efficient route from emetine to 7. Thus, the
salt 4, obtained by quaternizing the noncrystalline
N-benzyvloxycarbonylemetine, on reduction with lith-
lum~ammonia, gave the base 15, cleavage of the
bridgehead bond being accompanied by seission of the
benzyloxy group,’® and final removal of the N-2’
group as before afforded the desired 7 in 309, over-all
vield from emetine. The salt 5 from N-acetvlemetine
was transformed by an analogous procedure vig 16 to
8, the carboxamide group again surviving the metal~
ammonia reduction step. To complete a series for
antiamebic screening, 6 and 8 were reduced with
lithium aluminum hydride to the N-ethyl compounds
17 and 18. respectively. The latter was also prepared,
although less satisfactorily, through the lithium alu-
winum hydride reduction of the erude product, pre-
sumably the corresponding N-2’-cyanamide, from the
von Braun degradation of 6.

Amebicidal Activity.—Compounds 6, 8, 17, and 18
were screened for amebicidal activity as their hydro-
chloride salts and 7 as its hydriodide salt in a test!
involving the incubation of polybacteria and tropho-

(6) D. E. Clark, R. F. K. Meredith, A, C. Ritchie, and T. Walker, J.
Chene. Soc.. 2490 (1962).

(7) R. E. Thornton and H. Smith, unpublished work: R. E. Thornton,
PL.D. Thesis, Manchester, 1957.

(81 R. Clild and F. Lee Pyman, .J. Chem. Soc., 56 (1931).

(9) E. J. Salmi. Ber.. T1, 1803 (1938).

(10) H, Smith, ref 5. p 187, and references therein cited.

(11) P. E. Thompsen, D. A. McCartliy. A, Bayles, J. W, Reinertson, and
A. R. Cook, Antibiof. Chemotherapy, 6, 337 (1956).
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zoites of Entamoeba histolytica NIH 200 in the aqueous
phase of a modified Boeck-Drbohlav biphasic medium
containing the drug. The minimum inhibitory con-
centration for each was ca. 1 mg/ml compared to values
of 1.95~3.90 pg/ml found for emetine hvdrochloride
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under parallel conditions'*  Thus. although 6 and it=
relatives cant produce thie same arder of activity as
emetine, <.e., 1009% kill at the appropriate dosage, their
amebieidal poteney i approximately 0.2597 that of the
parent alkaloid.

Experimental Section

All evaporanons were nuder rednced pressire,  Melting points
were taken on a Kofler hlock nnder mierascopic magnification or
i capillary tubes nsing the Thomuas-Hoover apparatns and are
nneorrected.  Pmr spectra were measured with o Varian Asso-
clates A-60 spectrometer on H0-134; zolntions in CDCly contain-
ing tetramethylsilane as invernal reference standard. Chemical
<hiftx are measured in 8 nuitx measured downfield from the ref-
crence and conpling canstants, J, in eps.  The Tormer should be
aecmrate to =0.01 ppm, and the latier 1o 0.4 ¢ps. Thin layer
chromatography was conducted on =ilica gel plates with rice
starch as binder and visnalization of the chromatograms witl a
reshly prepared modified Dragendorff reagent.t

2-p- Methoxybenzoylemetine.~~I‘)me1ine (trom the dihydro-
chloride, 25 g) in ethyl acetate (330 ml) was shaken far 10 min
mnder H.O cooling with 20¢ o aqueous NaOH (120 ml) and p-
nethoxybenzoyt chloride (20 g). Recrysiallization of the prodnet
{rom ether gave the amide (18 g), mp 138-144°; analytical sample
(from ether), mp L36-142°,

dnal. Caled for CpHgNOnr O, 72028 11, 7.54:
Foind: C, 72.57; 11, 7.45: N, 4.G9.

2-/>-Methoxybenzoyl-Z'-methyl-l’,2'-secoemetine 19).~—The
foregoing mmide (16 g) was kept for 4 hr at room temperature
with Mel (20 mb) in Culli (130 miy The resulting methiodide
2 (19 g), mp 210-214°, alter vednetion with Li (0.5 g) and 1-
mcthoxy-2-propanol (4.4 g) In liquid NF, (3 L) gave the oily
hase 10 (115 g) (no mirared amide absarption), which was p-
methoxvbenzovlaied ax hefore.  Two recrystallizations af the
prodnet from acetone-ether gave 1he secoemetine (6.6 g): mp
ES8-193°; mmr, three-proton ill-resolved triplet 8 0.96 (C-CLI1L3
broad three-proton =singlet 6 2.27 (N-CH;), 15-proton series of
singlet= 8 3.7G, 3.86, 3.80, 291 (OCIL), multiplets at § A.10 and
. \) totaling one proton (( -l 1114y, eight -proton mn}llplel 8 5.4

50 Grvomatie I,

Aln((l. Caled for CpllnN.Qe ¢, 72285 11, 7.90:
Fonnd: C, TL.65: 1, 7.74: N, 4.22.

3,3-Ethylenedioxy-1-p- toluenesulfonate (20).—Ethyvl 3,5-
cthylenedioxyhntyrate® (85 g) in tetrahydrofuran (TI11F, 200
mb) wax added with stirring under No ta a suspension of LiAlll,
(14 g) in THIE (200 ml) =0 that the salvent refluxed gently:
refluxing wax cominned for 3 hr. To the cooled mixtire wax
added, successively, 1.0 (X ml), 207, aqueous NaOH (6 ml), and
11.0 {25 wml). The resnliing 3,3-ethylenedioxy-t-butanol (4.8
g), bp RO° (10 mm), <howed no infrared C==0 ahsorption. The
aleohol (1 g) wax <tirred for 5 hr nuder Ny at 0° (hath) with p-
toluene=nlfonyl chbwide (10.8 gi in pyridine ¢i0 mly Tee was
added, and the mixinre was =tirred for 30 nin and extracted with
crher. Tivaporation of the washed and dried extract and washing
of the residue with hexane gave 20 ax a thick oil, A0% G.25, 7.47,
849 . This marerial was snfliciently pure for further nse. The
aabyvtieal sample was dried for & hr a1 roam temperatnre rn racwo.

nal, Caled Tor CpHWOS0 €, 5434 1L 634 =, 1117
Foond: C, 3448 I, 6.32: S, 1143,

1,2,3,5,6,10b-Hexahydro-8,9-dimethoxy-4-(3,3-ethyvlenedioxy-
butyi)benzo|y]indolizium Tosylate (23).-~Compounds 215 {14.2
) and 20 (20.6 g) were refluxed (o1 40 hr under N« with CH;CN
(45 ml). The cooled 11‘1ixt111'e wix ndded to ether, and the result-
g =olid was <thred for 2 hr with acetone coniaining a trace of
pyridine 1o give the =alt (30 g), mp 157-158°. The analytical
snaiple had mp 157138 {from CH.Cli-acetone containing a
trace of pyridine).

cheal. Caled (or CasHaNO:S: O, 6241 1, 7080 N, 2.70:
X, 6016, Found: € b A3 T 7050 N, 24061 S, 6.2,

N, 4.36.

N, 4.44

{12) We rthavk Dr=. G, Warren and &, Rosepmsy, Micvobisbies Vleynni-
wen(, Wyelh Laluwraromes Ine, fine jleese dara,

5 13) 1. Rebesfapan, Jo A Pharm. Axsoe., Sei. Fd. 48, 111 (10305,

1145 G Yrankel, M. P Cava, and . R. Daltou, J. Am. Chem. Soc., 89,
A2 1967), bave attribnted shllar resaits with Y-acetyl-l-benzyitetra-

Livslroizoquinolittes to an equslibrinm jnvolving 1wo conforiners,

YarprLey, RDW.

Rers. avp H. Sarru Vol.

1,3,4,6,7,11b-Hexahydro-5-(3,3-ethylenedioxybutyl)-9,10-di-
methoxy-2H-benzo[a]quinolizium p-Toluenesulfonate (24).
Componnd 228 (6.1 g) was kept for 30 hr with 20 (8.5 g) and ethyl
acetate (20l ar 132° in a Parr homb.  The mixtire was eviapo-
rated and the residne on tritmation with ether followed by
FOCTY, \1(11}14,1114)11 of the prodnet from Me.CO gave the sal. (5.38 g,
mp 153 153.5° A second erop (113 ), mp 143 -154°, wis ob-
taied by coneentrating the mother hquors.  The same =ali
wax obtained in A0 vield when the veaction was caried ot in
CIH,ON as {or 23,

. Caled for CaluaNOS: C, 63,02 1 7570 N, 268
X600 Fonnd: G, 03,160 1, .07 N, 2,000 S, 5.8

1,2,3,4,5,6,7,8-Octahydro-10,11-dimethoxy-3-benzazecine (30}
Hydrochloride. Reduction of 24 {4.23 g) with Li (123 mg) and
f-niethoxy-2-propanol (086 mlj in iqnid N1y (4 L1 afforded 28
axan oil G304 gy [, tiree-proton singlet § 1.22 iethylenedioxy-
hutyl Cl), fom-proton singlet 8 3.57 (ketal 1)} which was stir-
red nnder N. at room temperatine overnight in CHyOH-~11 .V
HCE-FLO «3:30:30 ml). The oily produet (2.2 g), Lagely 3-
i3-oxohmivl-1,2,3,4,5,6,7.8-0ctahydro-10,11 -dimethoxy - 3-benz-
azecine [munr, three-proron singlet 8 1.87 (COCL), fomr-proton
singlet 6 2.72 toxobntyl CH.)) was dissolved in refluxing MeO11 -
1.0 «60: 120 mly contaming hydrazine sullate /5 g), enough
MeO was distilled off 1)y raise the boiling poimt ty 100°, and
the mixtire was refluxed for 3 hr. The cooled mixtare was
hasified with conecenmrated agueons N1H,OH and extracted with
CHCL. ISvaporation of the washed and dried extrael gave w
residne \\‘}1i<}1 Wils })LlH)Idletl rapidhv in ether throngh basice
ALOy 112 g 1o give 30 (1.73 g), 1111) 73--76°, m=table to air. The
hyvdroe hlmnle haed snp 120-125° ((rom acetone-ether).

edd. Caled tor Gy CINO,- 0251100 O, (12,06 11 851
Ch 1226, N, 420 Famd: ¢, 62,000 HL 8350 CL 12000 N
4.05.

2,3,4,5,6,7-Hexahydro-9,10-dimethoxy-1H-3-benzazonine Hy-
drochloride.---Componnd 23 (12.5 ¢) wax converted i« crnde 27
(X g) into the base 29 ¢4 g) hy the procedure nsed for converting
24 10 30. The hydrochloride of 29 had mp 182-184° (from nee-
tone-CLIC ).

snal. Caled tor ClleCINOS O 62,000 H, SIS0 CL1dos:
N. At Foind: C, 6171 1 7020 CLLoE3200 N, 4855,

1’,2’-Secoemetine Hydroiodide. A.--Compound 9 (3.5 g) was
kept overnight at room temperature with BrCN (3.8 gy in THF
(230 ml). Iorhyl acerate was added, and the mixture wus washed
with 2 .\ HCL and 11,0, The neutral product was refluxed for 4
hr with Cella=I2.NH (200: 100 ml), and the cooled solmian was
washed with 2 N HCT and 1{;0. The nentral, oily prodnct was
redneed with Li (15 g)and -methoxy-2-propanol {2 g) i Liqaid
N1L it L), The arnde prodnet i CHCL was extracted into 2N
HCL and the weid =olntion was basified 1o vield an nil (1.6 g
which wax separated by preparative tle on silien gel plates inder
rigation with Nlhesatirated CIHCL into rthe oily base 7 (K5
047, 0.75 g) and a second hasie {fraction (27 U.87, 0.43 g). The
amorphons hydroehlovide of 7 was ennverted by agneous Kl 1o
the hydrolodide, mp 1@)“_1{,),‘,0 (trom 11.01,

4111((/. Cated Tor Cpdg NGOy HLO: (' 46.04; 11, 6.3 L
N, T lmm(l C,46.02; H, 6.01: 1, S PSU N, 3330,

Fhe second basie fraction (120 mg). 1>1e\mnubl\ 19 [innr, three-
proton ill-resolved 1riplet 6 .92 (C-C,H;), nine-proton muliiplet.
8 383 (OCH,), three-proton singlei & 4.02 (OCHy), 1wo-proton
multiplet 8 5.50--6.00 (C=:CHy), five-proton muluiplet 8 6.50-7.30
cfour aromatie and one styrenoid )| was shaken for 2.5 hr ai
atmospherie pressire under hvdrogen in acetie acid containing
Pt mg) 1o give an amorphons producet (95 mg): naw, three-
proton triplet & 0.9G (C-C.Hz), three-proton triplet § 125 G-
matic Col, nine-proten mnlhiplet § 3.80 (OCH;z): three-proton
singlet & 4.05 {OCIL), tonr-proton nmliiplet § 6.40-7.40 (aro-
matic H).

B. metine dihydrochloride (4 g7 was stirred st room tem-
perature for 43 min in ether (250 ml) and saturated agnems
NalCyy (250 by containing henzyloxyearbonyvl chloride (2.3
g). The etlier layer wax separated and extracted (2 N 1130,
H.05. The resulting oily precipitate and the aqueous =olntion
were washed with ether, basified with conecemrated NH,OH, and
extracted with CHyCl,  Evaporation af the washed and dried
extract and pel‘(-ulali(m of the residue in benzene-cther (1:2)
llnnng}] l)lsiw ALy gave benzvbxyearbonylemetine ax an uil
L0 AN 502 1111\ cavbamate 110 g) was refluxed mder
for 42 I in C }l ON (12 ml) containing 20 (5 g).  Addition of llur
mixire 1o ether precipiiated the tosylate 4 as an xmmphun\
powrler (6 g1 Rednetion of the rosylate (4.9 gy with 1i (0.22 g
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and 1-methoxy-2-propanol (2.3 ml) in liquid NH; (2 1.) gave 15
as an oil (3.6 g) which was stirred overnight at room temperature
im 3.5 N HCI-MeOH (60:60 ml). The ketonic product was
decomposed with hydrazine sulfate as before to give the base 7
as a vellow oil (2.08 g) giving a hydrochloride and hydriodide
identical with those obtained as in A.
2-Acetyl-1’,2"-secoemetine (8).—2-Acetylemetine (11 g) was
refluxed for 30 hr under N; with 20 (11 g) in MeCN (40 ml),
and the cooled mixture was added to ether to give the salt 5 as
a vellow powder (7 g). The salt (6.2 g) was reduced with Li
(129 mg) and l-methoxy-2-propanol (0.92 ml) in liquid NH;j
(2 1.). The oily ketal 16 was hydrolyzed with methanolic HCI
and the resnlting ketone decomposed with aqueons methanolic
hydrazine snlfate as before. The prodnct was chromatographed
on AlyOs, elution with CHCl; giving the secoemetine 8 (8§ g), mp

140-142°. The analytical sample had mp 140-141.5° (from
ether).
Anal. Caled for CaHuN,Os: C, 70.96: H, 8.45; N, 5.34.

Faund: C, 71.23; H, 8.69; N, 5.49.
The base formed an amorphous hydrochloride, mp 146-152°.
Anal. Caled for CyHgCINO;-1.5HO: C, 63.02; H, 8.21;
N, 4.76. Fouund: C, 63.27: H, 8.02; N, 4.92.
2.Ethyl-2’-methyl-1’,2’-secoemetine (17).—Compound 6 (5 g)
was refluxed with LiAlH, (5 g) in THF (350 ml) for 3 hr, and the

AMINOMETHYL-2-PHENYLCYCLOPROPANE DDERIVATIVES
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cooled mixture was added to crushed ice. Recrystallization af
the product from hexane gave 17 (2.8 g), mp 95-99°. The analyt-
ical sample had mp 99-100.5° (from hexane).

Anal. Caled for CagH4gl\'204: C, 7324, H, 922, N, 5.34.
Found: C, 73.27; H, 9.59; N, 5.66.

The base formed an amorphous dihydrochloride.

Anal. Cﬁlcd for CazH5oClgN204'1.5H201 C, 61:)0, H) 8:)6,
Cl,11.40; N,4.50. Found: C,61.54; H, 8.76; Cl, 12.1; N, 4.61.

2-Ethyl-1/,2’-secoemetine (18). A.—Compound 6 (2 g) was
kept with BrCN (2.4 g) in ether-benzene (120:40 ml) for 18 hr.
The product was worked up and purified as for the analogous
reaction with 9 to give a neutral oil (1.8 g) which with LiAIH,
(2 g) was refluxed for 16 hr in THF-ether (50:50 ml). Recrystal-
lization of the product from ether-hexane gave 18 (0.7 g), mp
146-148°.

Anal. Caled for CaHeN:04: C, 72.90; H, 9.08; N, 5.49.
Found: C, 72.59; H, 9.01; N, 5.33.

The base formed an amorphous dihydrochloride.

Anal. Calcd for Ca]HuClzNzOszOI C, 6189 H, 838,
Cl, 11.79; N, 4.66. Found: C, 61.93; H, 8.553; Cl, 11.65; N,
4.66.

B.—Reduction of 8 (2.8 g) with LiAlH, (4 g) in ether-THF
(1:1, 400 ml) gave 18 (1.4 g), mp 153-154° (from hexane),
undepressed by material prepared as i1 A.

Chemical and Biological Properties of Some Aminomethyl-2-phenylcyclopropane

Derivatives. Pharmacological Comparison with Tranyleypromine

Userro M. TEomino, DAviDE DELLA BELLA, ARNALDO GANDINI, AND GIANCARLO BENELLI

Research Laboratories, ZAM BON S.p.A., Bresso-Milan, Italy

Recewed May 8, 1967

The syhthesis of a series of aminomethyl-2-phenylcyclopropane derivatives is described. Unlike tranyley-
promine in which the nitrogen atom is attached directly to the cyclopropane ring, none of the amino derivatives

tested inhibited the activity of monoamine oxidase (MAO).
marked antidepressant activity and interesting sympathomimetic properties.

tives were also examined.

One of the early studies about the biological proper-
ties of molecules containing small rings was by Burger
and Yost! on cyclopropane compounds. Following
the suggestion that “alicyclic residues might confer
desirable pharmacological properties if introduced into
compounds containing an auxopharm group’’? Burger
chose the cyclopropane ring as an alicyclic residue for
incorporation in the phenethyl group. The compound,
2-phenyleyelopropylamine, originally examined as a
sympathomimetic agent, later proved to be an interest-
ing psychotherapeutic drug and a potent MAO in-
hibitor. Nevertheless, there is no evidence that the
clinical antidepressant activity is related to the MAO-
inhibitory action. In approaching this interesting
question we found that a compound related to tranyl-
cypromine, .., trans-2-phenyleyclopropylmethylen-
amine, exhibited actions similar to those of tyvramine
(motor excitatory effects, hypertensive and anorexic
activities). This compound had been shown to exhibit
no MAO-inhibitory action,® but it serves indeed as
substrate of the enzyme.

Therefore we wished to study whether in such a
structure retaining sympathomimetic action but lack-
ing MAO-inhibitory activity one would encounter
tranyleypromine-like antidepressant action. For this

(1) A, Burger and W. L. Yost. J. Am. Chem. Soc.. 70, 2108 (1948).

(2) W, Braker, E. J. Pribyl, and W. 4. Lott. ibid., 69, 866 (1947),.

3} C. L. Zirkle, C. Kaiser, D. H. Tedeschi, R. E. Tedeschi, and A, Bur-
zer, J. Med. Pharm. Chem., B, 1265 (1962).

However, the compounds appeared to retain
The intermediate amido deriva-

purpose we prepared a series of phenylcyclopropane
derivatives having the structural formula I where R,
and R, represent hydrogen, alkyl, alkylene, cycloalkyl,
or arylalkyl radicals as specified in Tables IIT and 1V.

Ry,
CH—CHCH,NZ 3
Q_ NS TR,
CH,
I

Such compounds exist as ¢is or irans isomers; most of
the substances prepared by us are the i{rans isomers,
but some czs compounds have been synthesized in order
to examine whether any difference of biological activity
1s detectable for the two different configurations. We
generally synthesized the products I according to
Scheme 1.

The amide derivatives II (Tables I and II) were
obtained from the reaction of the acid chloride or by
treating ethyl 2-phenyleyeclopropanecarboxylate with

ScHEME I

R
@—v—coa + NG —
R
G—V‘CON<R:

I

LiAlH,



