IS NotrEs

Thsre T

2-Tiro-1,3,4,6,7, Hib-nExauyoro-4, Ho-pivernoxy-21-sexzola onixauzine Hyprocunorinpes

(H.(t e
N

tU'H O

Yiell,
N R Mp. 2 i Formula
! CHLCH(CHa)s 216-217 TS CioHppNOLS - 1ICH
2 CON(Cll) IT6-178 558 CallaNOp= - HC

|
)\\\\\/

Vol. 10

UNG I

n”' R

=

. SCatled, Cfen o i P XT38 11 ) e o
o 1 N = o H N <
o1 7 70 BN N7 610 75 3N NN
8.2 71 6.8 T o84 7.0 6« TN

TavrLe 11

22-Bis(ankyrro - ann 22-Brsanviruro --1,5,4,6,7, Hb-HEX auybro-0, o-pivErnox y-2 H-nexzo [« orinonizing Hyprocnvompns

Calesl, 7 ovvvonos s Fonnd, 44~

¢ A N N [ H N

No. R1 R= AMp, =C

3 CHL,CH(CH;). Cli; 226-227 Ww.od T 52 1408 AN.2OK2 3.5 150
4 CON(CH: CH, 197200 994 CollupNuQs=s-HCL 5356 7.4 5.0 1305 558 7.4 A0 I
5 CHLCH(Cly). Gl 020224 98 0 CoHeyNOWS, - HCL 60.0 8.3 3.0 139 602 K4 3.1 1.1
6 CON(C,li;) C, 1, [77-179 0 839 CoHpNoO-HCEH 5378 T8 5.6 12.7 571 8.0 5 12s
n C”_»CH(CIL)_» (CH),CH; 17H=175 781 (‘3:1‘[4»\.0;5_‘“(:1 628 0 20 124 62.8 9.5 2.5 2.2
8 CH,CH(CHj;); CH,CH=CIH., 142-145 4.0 C:HuNOS-HCI 620 7.9 2 13.3 620 RO 27 134
0 CH,CH(CHjg), Cells 26-218 46,3 CyHuaNOS-HCL 660 6.0 2 1.5 66.9 7.1 2.6 1.5
o CHL,CH(ClT;)., CH,CH.OU 217210 304 CuleNOS - HCT KT8 13.0 536.3 KO0 3.0 13.2

TaBre 1«
Alin dose (mng/kg) causing
~=signif CNS deprest——- . ~Approx L1, mg/ke-
Compd 1P Oral 1y Oral

1 100 100 ) 1000
2 266) 200 A0 > 1000
3 o) B} 306 1000
4 200 200 200 506
D 106 1on S > 1000
6 B 21%) 300 HH6)
T 1060 106 500 H0)
~ 30 OO0 ROl > 1000
B 306 > 1000 300 > 1000
10 206) St S0 > OO0
Tetrabenazine 56 3060 500 750

¢« We are grateful to Mrs. I. M. Cole for biological data. * The
minimunt dose causing the same degree of loss of the spoutaneons
motor activity as an lntraperitoneal dose of 20 mg/kg of pento-
harbiral.

centrated at rednced pressure. The 2-thio-3-isobutyl derivative
was purified by trituration of the residne with water (350 nil) and
reprecipitation of the solid thus obtained from MeOH with
ether. The 2-tlio-3-(N,N-diethylearboxamido) compound (2)
was obtained as a yellow solid op treatment of the residne with
ether (50 ml) and recrystallized from EtOH.
2,2-Bis(alkylthio)- and 2,2-Bis(arylthio)-1,3,4,6,7,11b-hexa-
hydro-9,10-dimethoxy-2H-benzo[a}quinolizine Hydrochlorides.
~—A solution of the ketone hydrochloride (5.0 g) and the appro-
priate thiol (50 ml) in saturated EtOH-HCI (250 ml) was allowed
to stand at room temiperature for 2 days and then concentrated
at reduced pressure. The water-insoluble 3-isobutyl derivatives
(3, 5, and 7-10) were purified by trituration of the residue with
water (30 ml) and recrystallization of the solid thus obtained
fron1 benzene or benzene-ether mixtures. 3-(N,N-Diethyl-
carboxaniido) compounds (4 and 6) were recrystallized fron:
[1tOH.
Infrared Data.—-Tlie infrared absorption spectra® were in full
aecordance with the proposed strnctures.  The ketone (-0

5} Deternned as Nujol mulls Ly Mr, W, Wasbburn,

streteling bands present at 1720 cin=? in the spectrum of tetra-
benazive hydrochloride and ai 1730 cm ™! iu that of 1,3,4,6,7,-
t 1b-hexaliydro-3-(N,N-diethylcarhboxamido)-9, 10-dimethoxy-2H-
benzola]quinolizin-2-one Iiy'drochloride were not preseut in the
=pectra of the products 1-10. The aniide C==() stretching band
at abont 1640 cmi ™ was, however, present tu the spectra of the
compomnds with the carboxamido substitnent (2, 4, 6).

Biological Data.--The compounds were administered as 27
suspensions in 397 tragacanth to albino Swiss-Webster mice by
both intraperitoneal and oral rontes.

Some 2.6-Methanonaphth[l,2-dlazocines

Roserr L. PErry axv N, F, ALBERTSOX
Stecling-Wnthcop Rescarch Institate, Rensselaer, New: York
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The development by May and co-workers of a con-
venient synthesis of the benzomorphan or, more
properly, the 2 6-methano-3-benzazocine ring systeni!
has made possible the synthesis of compounds cx-
hibiting 2 variety of biological activities. In an at-
tempt to improve certain parameters, some 2,6-methai-
onaphth{1.2-d Jazocines were prepared by the same
route.

Both the cis isomer 3 with 6-quasi-equatorial (with
respect to the hvdroaromatice ring) and 13-axial methyl
groups and the trans isomer 4 with 6-quasi-equatorial
and 13-equatorial methyl groups were obtained. These
could be separated by recrystallization or chromatog-
raphy on silica.  Addition of the dihydropyridine 1

11y K. Lo May and K. M, Fra, J. Org. Chem., 22, 1366 (19577; N. I3, Tddy,
J. G, Murpliy, and K. L. May, 1bid., 22, 1370 (1957). The synthetic rorw
wag originally developed by R, Grewe and A, Mondon |Chem. Ber,, 81, 274
+ 19183 for the morpbinans,
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to perchloric acid gave the perchlorate 5. By addition
and loss of hydrogen eyanide to 5 aecording to the pro-
cedure developed by Fry,? the trans-tetrahydropyri-
dine 6 was obtained. Cyelization of 6 with aluminum
chloride gave almost exclusively 4 (see Scheme I).
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The assignment of configuration of the 6,13-methyl
groups was based upon nmr data. The downfield
shift in going from the axial to the equatorial 13-methyl
reported for the 5,9-dimethylbenzomorphans? is quite
characteristic for all the benzomorphans. The pos-
sibility of eyelization of 2 to the 8 position of the
naphthalene ring rather than to the 2 position was ex-
cluded on the basis of infrared and nmr investigations
of acenaphthene, naphthalene-1,8-dicarboxylic acid,
1,8-naphthalenedimethanol, 1,2-dimethylnaphthalene,
and 1-chloromethyl-2-methylnaphthalene as model
compounds. The related N-methylbenzo [a|morphi-
nan 7 has recently been reported.* This synthesis
also involves eyeclization into the 2 position of naph-
thalene.

The pure cis- and trans-N-methyl-2,6-methanonaphth-
[1,2-d Jazocines (3, 4) were converted to the norbases
with cyanogen bromide. These norbases were acy-
lated with cyclopropylearbonyl chloride, and the re-
sulting N-acyl derivatives were reduced with lithium

{2) K. AL Fry, J. Org. Chem., 28, 1869 (1963).

{3) 8. E. Fullerton, E. L. May, and E. D. Becker, dbid.. 27, 2144 {1962).

(4) T. Takahashi and K. Okamura, J. Pharm. Sec. Japan, 83, 1667
{1962).
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aluminum hydride to the eyclopropylmethyl analogs.
In the c¢is series the N-cyclobutylmethyl and N-
phenethyl compounds were also prepared. In the
trans series the N-(3-methyl-2-butenyl) compound was
made.

Pharmacology.—Although, in the benzazocine series,
the N-eyclopropylmethyl derivatives bearing either an
8-hydroxyl, 8-methoxyl, or 8-hydrogen and the N-
eyclobutylmethyl derivative bearing an 8-hydroxyl were
active as meperidine antagonists at doses of less than
1 mg/kg® and the N-(3-methyl-2-butenyl) derivative
wag active at 3.3 mg/kg® the naphthazocines re-
ported here were all inactive at doses of 40 mg/kg ip.
All naphthazocines were also inactive on the D’ Amour—
Smith rat tail flick test at doses of 120 mg/kg sc and/or
ip. Some activity was noted on the inclined screen,
but this activity was lower than that seen in the
benzazocine series.” The cis- and trans-N-cyclopropyl-
methylnaphthazocines both had ED; values of 55
mg/kg ip, and the cyclobutylmethyl had an ED; of
80 mg/kg ip on the inclined screen.

Experimental Section

1,3,4-Trimethyl-2-(1-naphthyimethyl)-1,2,5,6-tetrahydropyri-
dine.——The Grignard reagent from 37.2 g of Mg and 274 g of 1-
chloromethylunaphthalene was added to 376 g of 1 suspended in
1500 ml of ether. The mixture was poured onto ice and about 50
g of NH.Cl. NH.OH was added to make the mixture basic,
and the ether layer was separated and concentrated to give 267 g
of red oil. This was dissolved in 1 . of ethanol and reduced at
15-20° with 28 g of NaBH, in 240 mi of H,O. Work-up gave 181
g of orange-red oil. This was distilled to give 148 g boiling at
148-156° (0.5 mm).
1,2,3,4,5,6-Hexahydro-3,6,13-trimethyl-2,6-methanonaphth-
[1,2-d]azocines.—The above 148 g of oil was refluxed for 24 hr
with 1500 mil of 48, HBr. The mixture was concentrated
n vacuo and partitioned between 2 1. of HyO and 400 ml of ethyl
acetate. The H;O layer was made basic with K,CO; and the
liberated oil was extracted with ether. Concentration gave 135 g
of dark oil. This was dissolved in 100 ml of acetone and cooled
i1 a Dry Ice-methanol bath. After 1 hr, the product was
filtered and washed with a little cold acetone to give 90.5 g,
mp 35~73°. This consists of a mixture of the ¢is isomer, mp 78~
81°, R: 0.16-0.19 on silica (benzene~isopropylamine, 99:1), aud
trans isomer, mp 133-135.5°, R 0.53-0.56, in a ratio of 4 parts
of cis (3) to 1 part of trans (4). Two recrystallizations from ace-
tone gave 9 g of pure 4. The mother liquors afforded additional
crops of 3 and 4. The last, weighing 13.5 g and melting at 67-75°,
was recrystallized from 25 ml of acetone (seeded with 4) and
refrigerated overnight. Upon filtration of 1.0 g of 4, 2.8 g of pure
3 separated as needles. Further crops of crystals were mixtures
of 3 and 4. Additional snupplies of the pure isomers were obtained
by chromatography on silica.

A suspension of 230 g of SiO; in 400 ml of beuzene and 75 ml
of isopropylamine was stirred by hand and trausferred to a
colunmn. The column was washed with benzene. A crnde
mixture of 12.9 g of 3 plus 4 was placed on the column and
eluted with benzene containing 19 isopropylamine by volunie.
When material appeared at the bottom of the columu, 30-ml
fractions were collected. Fraction 1 gave 0.9 g of 4, fractions
2-6 gave a total of 7.4 g of mixture, and fractions 7-10 gave 4.0
g of 3 showing one spot on tle. The latter was recrystallized from
ether (cooling in Dry Ice) to give 3.5 g, mp 76-78°.

Anal. Caled for Ci¢HN: C, 85.98: H, 8.73; N, 5.28. Fonud
(trans): C, 86.26; II, 8.55; Nup, 5.82. Found (cis): C, 85.93;
H, 8.60; Np, 5.06.

(5) S. Archer, N. F. Albertson, L. 8. Harris, A. K. Pierson, and J. G. Bird,
J. Med. Chem, T, 123 {1964).

(6) B. F. Tullar, I.. 8. Harris, R, L. Perry, A. K. Pierson, A. E. Soria,
W. F, Wetteran, and N. F. Albertson, ibed., 10, 383 {1967).

{7} Cf. S, Archer, L. 8. Harris, N. F, Albertson, B. ¥. Tullar, and A. K.
Pierson, Advances in Chemistry Series, No. 45, American Chemical Society,
Washington, D, C., 1964, p 162.
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The mmr spectra, obtained at roomn temperatnre from abomt
204 solutions in CDCl; using tetramethylsilane (TAS) as an
ibteral standard, were recorded on a Varian A-60 iustrument.
The trans isomer (4) showed an N-methyl at 141, 1 C-methyl at
K3, and a split methyl at 77 cps with J = 7 ¢ps. The ¢is isoner
13) had an N-methyl signal at 143, a C-methyl at 86, aud a =plit
methyl at 52 e¢ps with J = 7 ¢p=.

trans=1,3,4=-Trimethyl-2-(1-naphthylmethyl)-1,2,3,6-tetrahydro-
pyridine Hydrochloride (6).—The Griguard reagent from 97 ¢
of 1-chloromethylnaphthalene and 13.3 g of Mg in 300 ml of
ether was added to 1,3, 4-triniethyvlpyridiniunt bromide nnder
S il of ether. After 1 hr, the mixture was filtered, aud the
filtrate was added to 300 g of ice and 105 wl of 60¢; HCHO, with
stirriing. The morganie salts were removed by filtration and
the filter cake (53 g) was washed with ether to give, from the
filirate, 65.4 g of white crystals (5) melting at 103-119° dec.
T'his perchlorate (55 g) was stirred with 80 ml of H,O and 300
ml ol etler, while a solution of 35 g of NaCN in 50 wl of 1,0
wits  added 1o give 1,3,4-trimethyl-2-(1-naphthylniethyl )-6-
evanopyridine ax a solntion i ether. The ether layer was sepa-
rated and concentrated to a small volunie.  Theu, 80 ml of .0
was added, followed by the slow addition of 80 ml of concentrated
HCL  Thix cansed vigorous evolution of HCN; the temperature
rose to (0°. When the reaction had moderated, 320 ml of CHCI,
wis added, nud the mixture wus warmed 3 hr on the steam bath
under reflux. The CHCL and some of the H.O were removed
(e racqo to give teans-2.3-dihydro-1,3,4-trimethiyl-2-(1-paphthyi-
methyDpyridininm chloride ax an orange otl suspended in Hat).
I'ifty grams of NaCN were added, and the resulting feasns-
1,2,3,6-tetrahydro-1,3,4-trimethyl-2-t l-naphthylniethyl)-6-cyano-
pyridine was extracted with ether. Removal of the ether left
46 g of orauge-brown svrup. Thix, In 250 ml of ethanol, was
redunced with 12 g of NaBH, in 50 ml of H.0. Work-np in the
nsual way gave 27.5 g of product which readily gave a crvstal-
tive hydrochloride 6, mp 250-252° ufter one recrystallization from
2-propaunol.

Anal. Caled for CpHaN-TCE ¢ 75610 H, 8.02; N, 4.64.
Found: C, 75.54, 75.88; 1, 7.91, 7.79: N, 4.55, 4.53.

The nur spectrum of a 20¢, trifluoroacetic acid solution, nsing
an external TMS standard, showed seven aromatic hvdrogens nt
435-470, one vinyl hvdrogen at 325, a methyl singlet at 109,
and n doublet at 74 eps.

Cyelization of 5 g of 6 with 5 g of AlCkL v 25 ml of CS, gave a
667 vield of crude material melting at 117-123°. Tl showed
that this was almost all 4 with a few per cent of 3 and a snall
ot of another matertal.

1,2,3,4,5,6-Hexahydro-cis-6,13-dimethyl-2,6-methanonaphth-
{1,2-d]azocine Hydrochloride.—~Componnd 3 (42 g) wuax
treated with 17 g of BrCN in CHCI; und the resulting N-cvano
componnd was hvdrolvzed in the nsual manner with 640 ml of 6€¢
HCL to give 30.5 g of erude norbase.  This was distilled to give
281 g (710)) of product boiling at 154° (0.6 mm).  The hydro
chloride, after recrystallization from ethanol, nielted at 286-200°-

Anal. Caled for CiHlyN-HCL €, 7501 H, 7.71 N, 4,87
Found: €, 74.86: 11, 7.52: N, i

[u like mwver, 20 g of 4 gave 15.1 g (80) ol norbase boiling
at 162-166° (0.9 mm).  This gave a hivdrochloride showing only

obe spot on tle and decomposing at 330-337°.
Anal. Caled for CsHoyN-HCE N, 4.80: CL 122320 Foand:

N, 5.02; Cl 12,54,

3-Cyclopropylcarbonyl-1,2,3,4,5,6-hexahydro-cis-6,13-dimethyl-
2,6-methanonaphth(1,2-d|azocine.—~A solution of 7.6 g of cis-
unrbase in 50 ml of CHCL and 4.6 wl of Et;N wus treated with
3.2 ¢ of evelopropanecarbonyl chloride in 25 ml of CHCly.  The
rexultivg solution wax washed with 11,0, dilnte HCI,) and agieons
NallCO,.  Concentration gave 9.8 g of light orange oil.  Distilla-
tinn of 7.7 g of this gave 0.3 g boiling at 60-192° (0.1 mmw) and 6.0
¢ boiling at 192-197° (0.1 wmm).

And. Caled for CoHaNO: (€, 82.72;
Found: ', 82.6:3; H, 7.61; N, 4.53.

tv like manner, the trans somer was prepared. "'he prodoet,
ofter recrystallation from ethyl acetate-hexane, melted at
130.0--140.8° {cor).

Angl. Caled for CpHaNO: O 82720 11, 7.80: N, 4.3,
Forad: 1, 82820 HE 7070 N, 104,

3-Cyclopropylmethyl-1,2,3,4,5,6-hexahydro-¢(«-6,1 3-dimethyl-
2,6-methanonaphth{1,2-d}azocine.--Reduction of 10.0 g of the
eis~evelopropvlearbonyl compound with 3 ¢ of LiAlH gave 9.6
woof clenr, vizeons oil which ervstallized on standing.  Three

L, 7.80: N, 434,
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reervstalhizotions from aqueons etlimol gave 5.3 g vielting at 78
SE° (enr).

e Caled Tor Cu NG CL86.010 T 801 N 40540 Foaud:
C, R6.43; 11, 8.74; N, 454,

b like manner the feans isomer wax prepared.  The bose did
not eryvstallize, bt was converted to the hydrochloride.  This
wiax recrystallized Trom 2-propanol to give thie pure prodact in
w3 over-all yield froni the amide. Fhe hivdroelitoride melted ot
24U5--251.5° (eor.

Jdadd. Caled for CuthbeNCHCE O, 77250 11 8250 N, 4
Found: €, 7000 H, 832, N, 4.07.

3-Cyclobutylmethyli-1,2,3,4,5,6-hexahydro-¢is-6,13-dimethy!-
2,6-methanonaphth|1,2-d|azocine..—Tn &5 g of eis-norbase m
Al of CHCL and 5.1 mb of 16N was added 4.5 g of evelo-
butylenrbonyt ehloride in 25 wl of CHCL.  Work-nup 1= for the
evelopropyl malog gave 113 g of amide ax a viscons oil. Thix
wits redneed i tetrnhydrofurin (THT) with 3.5 g of Lialll 1o
give 110 g of otl whiclh wis dissolved i1 20 vl of etliol, dihited
with 15 ml of HaD, sod refrigernted to give 0.4 g of erude producei.
Two recryvstallizations from aqueons ethanol gave 6.6, mp
NNg40.

dnad. Caled for CulleN: Cox6.46: H WG N, 4088

86,630 L0510 N, 4.44,

1,2,3,4,5,6-Hexahydro-c(s-6,13-dimethyl-3-phenethyl-2,6-
methanonaphth(1,2-d]azocine Hydrochloride.—Reaction of 7.4
g of ecis-porbuse with 4.7 ¢ of phenvlacetyl chloride v the
usial manver gave a guantitative vield of erude aide as an
ol This wox redieed with 2 g of TIAIL in THF to give 9.8 ¢
of ernde product s a vellow oil. The oil was dissolved in 50 ml of
acetore atd 3.5 @ of oxalie acid dilivdrate in 20 ml of acetone
was added 1o give 101 g of oxalate melting at 220-225° der
Recrystallization from 400 mb of 754, ethanol gave 7.1 g of white
crystalyy mip 232-284° dee, showing one spot ou tle. These were
converted to the hydrochloride, wip 270-273°.

Analo Caled for ColloNC-TICE €, 79660 H, 7.72; N, 507,
Fowd: ¢, 7934 L 7.020 N, 5506,

1,2,3,4,5,6-Hexahydro-/rans-6,13-dimethyl-3-( 3-methyl-2-
butenyl)-2,6-methanonaphth{1,2-d]azocine  Hydrochloride. - A
mixture of 6.3 g »f /rans-vorbase, 5.5 g of NallCoy, 55 ol of
dimethvlforronide, and 3.9 g of dimethylallyl bromide wos
stirred and refluxed for 4 hir, filtered, and coucemtrated 7« coco.
and the rexidue was partitioned between Ha) aud ethyl acetate,
The ethyl acetate was dried, treated with charcoal, filtered, avd
concentrated to give 6.8 g of oil.  Thix was couverted to the
hydroclitoride, 5.0 g, mp 248-245° dee. Tle indicated o un-
prrity which was removed Dy reerystallization {rom etbhonol;
uip 266.8-263.0° dee teor).

Aand, Caled Tor Culle, N 1HCH O
Fonnd: ¢, 70550 H 8500 N, 4.00.

Ford:

6L T SOt N, Bot
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WA Skevver, ML Cory, axp Jo 10 PeCaias

Lfe Sedenves Resewech, Stanford Deseavelc Luxtilnte,
Menda Pack, California 24025

Reveived June 30, 1567

Previous results from this laboratory have shown that
certain N, N'-bis(aziridineacetyvl)- e,u-diamines  were
cffective chemosterilants for houseflies.** Borkovee
and Wonds? reported that certain N-carbamavlaziri-

P WL AL Shinee, 1L C0Papg, UL 18 Stelienlerser, and Go W Newedl
Ao Mo, Clene, 8, G617 105

12 W, AL Skinner, M. Cory, 10 15 Sbellenbergzer, and A1 DeCrow, /hoi.
9, 520 {1966,

i AL B Uorkovee and OO W Waonlds, (6, 8, 545 11985,



