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lization from othanol or an ethanol-ether mixture; nme spec-
trmn of  J-(m-chlorophenyl)-i-( 2-dimethylaminoethyl-4-imid-
azolin-2-one: 8 T.8-7.1 (wromatic protons, complex wnltipler,
11D, 6.62 and’6.42 (C-4 H wnd -5 11, AB quariet, J,. = 3
eps, 21D, .73 (CHANC==0, 1ripler, J = 6 epx, 2 115 260000 -
NMey, triplet, of = 6 eps, 2 1) 227 ON{CH o, <inglon, 6110

Imidazolidinone Hydrochlorides (Table III). General Pro-
cedure D.—-A mixtnre of 0.01 mole of the t-arvl-3-02-dimethyl-
aminoethyl)-4-lmidazolin-2-one hydrochloride, 100 ml of w5,
cthanol, and 1 g of M Pd-C eainlyvsy was shaken in o P
Lydrogenator nnder abont 3.05 kg/cm® of hydrogen pressure for
153 I The renciion mixtire wis filtered wand the morher
liguor wus enncentrated to remove the solvents,  The residue
was (itinnted with acetone or evher nniil ervstalliznion ocenrred.,
The crv=talz were filhered off and recrysiallized trom ethuanol or
an ethanol--ether mixture.

Procedure E. Reduction of 1-({;n-Chlorophenyl;-3-2-di-
methylaminoethylj-4-imidazolin-2-one Using Diborane.- -A =o-
Intion of 1 W borane in THEF (3 ml, 0.003 nwle) was added 10 2
cooled mixinre of 400 mg (L.0AL5 mole) of -Can-clilorophenyl)-
S-(2-dimethylaminoethyl)-4-imidizolin-2-me and 8 ml of di-
elvae. The solntion was left at room 1eaperatre for 20 hr
and then heated inan oil butly ar F70-180° for 2 he, The mixone
wits cooled, 3l of propionic acid was added, and the resction mis-
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Dare was again lended ot FT0080% Dor | hiee The mixtuve was con-
contriated o remove the =olvent, 5 ml of 5V NaOH was added,
and the produer wias extracted into ether. The ether lave
wies wished with <ol ~olntion and concentated.  The residne
woeighed (055 w0 mel vapor phase ehromatography indicited that
this was grestoe than 957 1-Oo-chlorophenyD-3-¢ 2-dimerhvl-
aineethyle2-imolazolidinone. The  product was vobveried
b the hivdroehloride, mp 280 200° wdior reerystollization from
cthmpol,idenptieal hy mixtire melting poinn and infrared <poctrn
with the compornd previonsly prepared by alkylation of 1-tm.
chilorophienyl=2-imidazolidinene:d e spectimm ol
chloraphenyli=ii- 2o dimethyhnninoethiyvl -2 - imidazolidinene: 6
TGN tarominie protons, complex multiplet, 4 11y, 53040504
tC-4 and Con AL, maddpler, 4 1 3255 (CHLNCO, vipler,
S Goepss 21 24T CCLLN Moy, iviplet, o= Goeps, 2 11w 2025
PNTC T ow, singlot, BT

[T
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V1l.! 5H-Dibenzola,d]cycloheptenyl Sulfones

M. A. Davis, G. Bravuiee, J. R. Warsoy, axp Marie-Pavre CHAREsT

Ayerst Research Laboralories, Monlredd, Canicda

Keeewed o pril 30, 1966

SH-Dibenzola,dlevelohepten-3-one and the 10,1 1-dihydro derivative were converted to their alkylene dithioketals

which were oxidized to the corresponding retroxides.

Interaction of the ethylene rhiokeral tetroxides with amines

gave 3-(HH-dibenzo[a,d]cycloheptenyl) 2-aminoethyl sulfones which may be considered as analogs of amitriptyline.

Related benzhydryl snlfones were prepared employing hydrazine and 2-dimerhylaminoethanol.

possessed only slight Diological activities.

C'ertain amimoalkyl benzhydryl sulfones have been
reported to possess central nervous system activity.
Thus Archer and Suter? have claimed anticonvulsant
effect for o number of 2-(disubstituted mmino)ethyl
benzhvdryl sulfones.  The preparation of related com-
pounds containing o HSH-dibenzola,d]eycloheptene nu-
clens in place of the benzhydryl group was of interest,
These could be considered as analogs of the antide-
pressant  drug amitriptyline (10,11-dihydro-N, N-di-
methyl-5H-dibenzo[a,d Jeyeloheptene-A>7-propylamine)
in which the methinyl carbon atom of the alkylidene
stde chain has been replaced by a sulfonyl group.

Several synthetic routes to the sulfones were con-
sidered.  'The beuzhydryl compounds have been pre-
pared®? front the mteraction of benzhydryl mercaptan
with an alkylene chlorebromide followed by oxida-
tion to the corresponding eliloroalkyl sulfone and re-
placement of the clilorine aton by a secondary amino
group; attempted  oxidations  of  2-piperidinoethyl
benzhydryl sulfide were unsuccessful. A projected
use ot 10,11-dihydro-HH-dibenzo[a,d Jeycloheptene-5-
thiol s a starting matertal for the tricyelie sulfones
was not pursued in view of the report® that this thiol
could not be obtained by the usial thiouren syuthesis

V1) Park VI M. AL Davis, I'. AL Swaplaira, FL Herr, and R. Gaudry, /.
Med. Chem., 8, 513 (1963).

V28 Aveber and AL Suter, 8 Parent 2,618,637 (1972),

G MLOAL Klenk, O ML Swivv, aond 20 Wevleer, T e Chene, Sov,, TO, ARG
(194%).

10 VL Mveladlszan and AL Peogniva, Collection Czeci. Chewn., Coueae.. 24,
U5 (M),

The componnds

with the rvorresponding H-chiloro compound.  An at-
tempt was made to prepare a simple sulfone from this
same  H-chloro compound through interaction with
ethanethiol under alkaline conditions with subsequent
oxidation of the resulting sulfide; none of the desired
S-ethylsulfonyl derivative was obtaimed. It was ob-
vious that a guite different approach was requaired and
this was fornd i a novel application of o known re-
action, mamely, the cleavage of 1,2-disulfones by nu-
cleophilic reagents”  Thus Kulm and  Neugebauer”
obtained 2-piperidinocethyl benzhydryl sultfone in 839
vield by heating 2.2-diphenyl-1,3-dithiolane 1,1,3,3-
tetroxtde (IV) with piperidine.  The interaction of
related  spirodisulfones containing the dibenzocyclo-
heptenyl nuecleus (IT) withh xecondary amines gave the
desired basic snlfones (ITI) i1 generally good vields
(see Tables 1 and IT and Schenwe Ty, The renctions
were carried out by heating etther with an exeess of
antine alone or in an appropriate solvent; the norme-
peridine  derivative (IlIe) was prepared from once
equivalent of the anine in boiling toluene contanmng
pyridine.  The produets, best handled as the free
hases, tended to retain solvent of crystallization and
gave only fair analytical values.

The compounds could not be sublimed in vacuo with-
out decomposition. The spectral data were, however,
i secord with the proposerl stmretures.

fa1ind R Orso ol N Daskiohbley, J.o Peakl. Chent, 30, 1710 321 118815

(i B P Raobler and ML Ruiwev, A, Chem. J., 31, 163 (19045,
ar . Woba aondd TN Noeogebower. Chen. Ber., 94, 2620 (1061,
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TaBLE 1

SPIRODITHIOLANES AND -DITHIANES

VN7

Dltra-

violet

Re- spectra®

erystn  Yield, Amax.

No. X Z n  Mp, °C  solvent A mu
Ia CH,CH. S 1 104-105 a«a 53 265
Ib CH=CH 8 1 206207 b 82 214
293

Ic CH=CH S 2 212-213 ¢ d 44 217
285

IIa CHCH, 80, 1 204205 ¢ f 86 268
IIbh CH=CH 80, 1 215216 e 91° 223
dec 293

IIc¢ CH=CH 80. 2

« Ethyl acetate.
(0.01 mm).
chloroperbenzoic acid;

167-168 ¢, h 85 297/

b Toluene. ¢ Chloroform. ¢ Ether.
¢ Dimethylformamide.
also obtained with Hy0,.

ScHEME 1
(1= 1)
SO2
CH2 (CH2 ”
Ia, X =CH:CHy; %=1 1I
b, X=CH=CH;»x=1
¢, X=CH=CH;»=2
Z | X
N
S0,CH,CH:NR;
I1Ia, X =CH;CH,; R=CH;
b,X=CH=CH; R=CH;
¢, X=CH=CH; NR.=N >
N\
d,X=CH=CH; NR;=N NCH;

g

CeHs
e, X =CH=CH; NR2=NC><
COzCsz

08" "S0,
v

HOCH,CHN(CHy),

Y S0:CH:CH,OCH,CH:N(CHay). SO,CH,CH:NH NH,

VI, Y=H v
VII, Y =SO.H

OQS\—_/O

VIII

¢ Nitromethane.
» The infrared spectrim showed the presence of solvent even after prolonged drying.
i DMF added to dissolve.

!
—(CHy).
Caled, 9 Found, ¥%———
€ Formula C H s C H 3
1,430 C17H 16Ss 71.80 5.67 22.55 72.03 5.72 22.62
30,600 CyH..S: 72.35 4.99 22.70 72.06 4.77 22.56
11,300
38,500  CisHieSe 73.00 5.44 21.61 72.31 5.81 22.17
9,930
1,517 CrHig0s8: 58.65 4.63 18.40 58.38 4.64 18.23
37,600 C\H14048: 99.00 4,08 18.50 58.68 4.02 18.26
9,700
9,400 CisHigOs8: 60.00 4.48 17.76 59.51 4.16 16.61

/ Solvent of crystallization removed by heating at 80°
¢ Using 3-
¥ In ethanol.

The required disulfones were obtained from the cor-
responding sulfides (I) by oxidation with either hy-
drogen peroxide or, more conveniently, 3-chloroper-
benzoic acid. A reaction time of from 24 to 48 hr
was necessary for completion of the reaction. There
was no evidence, based on ultraviolet spectral data, of
oxidative attack at the 10,11 double bond of com-
pounds Ib and Ic (see Table I). Rigaudy” has reported
that 5H-dibenzo[a,d]cyclohepten-3-one was converted
to the corresponding 10,11-epoxide on treatment with
perphthalic acid for 1 week or longer. Further evi-
dence for the stability of the double bond was seen
from the inability to hydrogenate the disulfone IIb
to its dihydro analog Ila using either palladium in
dioxane at 80° or Adams’ catalyst in acetic acid at
room temperature, both reactions being carried out
under 3 kg/em? pressure. The dithioketal Ib was
similarly unaffected by treatment with diimide® or di-
borane. The alkyvlene thioketals I were prepared from
the appropriate tricyelic ketone and 1,2-ethanedithiol
or 1,3-propanedithiol using boron trifluoride etherate
as condensing agent.® Whereas the dithiols reacted
smoothly, ethylene glycol failed to give the ethylene
ketal of 5H-dibenzo{a,d]cyclohepten-5-one either by
heating under reflux with p-toluenesulfonic acid or
keeping in toluene with boron trifluoride etherate at
room teniperature. 2-Alercaptoethanol also failed
to react with this ketone. It has been recently re-
ported® that a related tricyelic ketone, 6,11(5H)-
morphanthridinedione forms an 11-ethylene ketal
under vigorous conditions.

Several related experiments were carried out with the
benzhydry! disulfone (IV). Heating with hydrazine
gave 2-hydrazinoethyl sulfone (V) as a somewhat un-
stable compound. Treatment with 2-dimethylamino-
ethanol containing sodium hydroxide gave the basic

(7)y J. Rigavdy and .. Nédélee, Bull. Soec, Chim. France, 400 (1960),

(8) (a) R. Buyle, A. Van Overstraeten, and V. Bloy, Chent. Ind. (London),
839 (1964); (b) R. Buvle, Helv. Chim. Acta, 47, 2449 (1964).

(9) L. TF. Ieser, J. Am., Chem. Soc., 76, 1945 (1854).

(10) A. E. Drukker and C. 1. Judd, J. Heterocyclic Chem., 2, 276 (1965).
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. - y E ether (VD the correspondiug methyl and cthyl ethers
z ‘s - - had been prepared o similar nianner from the disuad-
e s = N . . . . .
. : Tone and alkalt dissolved o the appropriate wdeohol”
‘ % When, ltowever, the alkalt was oniitted, hotlr sulfony
’- = = L groups were retattted and a0 compownd (VI having
e Ve ~} et . n P N . .
= the properties of o sulfinne acid was olated.  Possibly
% the anino aleohol was suffictenty hasic to offect only the
b} e} i =y . N . . )
= = + = hest step of the reactton. When the produnet was
" = = heated under retlix with aleolwolie sodhm hy droxide,
= only  the  sodinm =ulfinate was obtainesdl.  2.2-Di-
Z =z £ = : i 2o Jiovi 4 )
L2 s = & = phienyl-1.33-oxathiolane 3.3-dioxide (VI wis vevovensd
.2 =2 = = unchanged on heating with piperidine.
* A A * - TR} -
= Pharmacological Activity. - Table 111 shows that the
. . . . . s .
' - = 2 = basie trievelie (IT1) and benzhvdreyl (V-VID sulfones
b - e - = . ) . . ) " .
P2 ¥ y = = were, i general, devoid of pronounced pharmacologieal
; i aetivities in mast tests. The experiniental procedures
s e . A lave bren deseribed previonslv'* Ax e he secon,
P, T AL B i 4 V- ¥ . . L .
N N A only the (l¥1'('r‘(~' :1_11;1]();;‘ ((‘IU:‘U ol :}111}11'11)1_\,11110 11:}(1 B
T - speetrmnt of activity qualitatively <imilar to that ot the
< - - parent drug. Unszaturation in the 10,11 position of the
o=z < Vs e . .
N - To= g <y=tem led to @ more toxie compound (111hy,
= althongh it was meffective in the other tests at one-
- _ _ = quarter of the LDa The spirodisulfones (11) woere
fe T = =2 also ineffective and relatively nontoxie (LD valies
= -o= = . :
¢oT =T -~ >1200 mg kg).
= Ihe effects of compounds I[1Ib, V, VI, aud VII on
; % . z the arterial blood pressure, intestinal tonus and motil-
4D , v, E . g . :
2Lz 2 2 = £ iy, and vespiratory movements were determied in
b = > ot e z ¥ . ) : ) .
iy AEG 2 2 Z g cats whieh were anesthetized with chloralose-nrethan.
: I ,' 2 5 P . - ;
QZ: === £ Intravenous admnnistration of H- to 10-mg/kg dosces

s : 2B < : - - ; 17 in)

2 £ SRCRCRRS = of TITh, V. and VI caused a transient (<15 min) fall
=z < 5 in blood pressure. The intestial tonus and motility
g 5 5 £ %2z = = = = woere iereased by ITIH and Vobut devcreased by VI
= U T LEF S OF = = o -1 P o . . . .
=2 o i RS L w2 Uhe frequeney of respiration was inercased by ITTh and
[ @n = — - - ~ — = . . . " .

AN - -— = = -z V. None ol these paruneters was alfected by com-

~ = = crr e

= \ N = ponnd VII in doses up to 20 mg, ke,

E2Zoy om0 o= L7 In contrast to thetr lack of pronounced activity i
NNHn R X B z e . .
" ! b2 the above-mentioned tests. most of the componnds
= possessed some antiparasitie aetivities. They showed
T o2 i N 7 = . . . oy . . .
= 7 < I trichomonacidal offects against Drichomonas vagiralis
= and 7. Juetns o concentrations ranging front *me
= Z 10 swem.  The baste sulfones III also had Inrvieidal
= - = £ activity  pgainst horse strongvles™ when testeill ot
z W= 1. The piperidino sulfone (111e¢) oxhibited g
z ) S6C0 Kl i this assay.
CIZEE %O =
= = - - R . - .
R P = L Experimental Section
~ ZZx % Z =
Melting points were read on a Thomas-Hoover Uni-Meh
apparains. SH-Dibenzole,d]evelohepten-d-one und ils 1011-
dihydro analog were prepared according to kuown procedires;!s
3 s-chlovoperbenzoic acid was obtuined from FMC Corp. and as-
LE suyed beforeuse by iodometric ivration,
" A= Spiro|10,11-dihydro-5H-dibenzo[«,d]cycloheptene-5,2°-(1°,3'-
& T S - ~ dithiolane)](Ia).--A  s=olution of 10,11-dihydro-5H-dibenzo-
< ST | l ] Ej la,dleyclohepten-s-one (41.6 g, 0.2 mole) and 1,Q-tstllall(»(iil,l{i<)1
AR z Z (6. g, 0.6 mole) in glucial neeric acid (100 ml) was treated with
Boron reiflnoride ertherate (60 ml) and kept at room temperatnre.
The addition of a few =ced cryvsials ufter T weck initinted the dep-
o= = = = osition of ervaualline marerial; the renction was completed by
T T i T|' hd keeping it for a further 2 wecks. The precipitate was filterea
== = = = = off and dissolved in dichloromerhane, and the solution wax ox-
Tl U o C trineted with dilute NaOTT solution and then water.  Drying and
evaporation of the solvent left 27.9 g, mp 103-105°.  An addi-
: 1ya bl Hewr, D Senany ol VS Clacess, ek, Ddece. Phaswecodsod,
: - 134, 328 1),
T EES= & = it CEONL DL Yeving, Teow BTwis Siaos Leqd . Seds, 48, 253 (1050,
o= = = - fLD T WL Coonpbell, Ry Ginstg, umld ML Selonid, Helvo Clone Acta, 36,

= LSy +1033).
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TasLg III
Puaarmacorogicar Resurts

LDj® MES
(mice), EDs3o (mice),
Compd mg/kg mg/kg
Amitriptyline 83 10
II1a 640 90
I1Th 150 >40°
I1lc 43 >10
111d 25 >6
Iile <200° .
' 330 >80
VI 215 >50
VIii 930 >250

Aleohol Local
Ataxia potentiation Mydriasis anesthesia®
EDg3o (rats), EDjo (mice), (mice), ECso.
mg/kg mg/kg 1/4L D3 To (w/v)
53 8 19
140 90 15
>40) >40 §]
>10 18 0
>6 16 0
>80 . 0 0.4
>30 29 4 0.7
>250 0 >2.0

¢ All compounds were injected intraperitoneally in each test except for local anesthesia; here they were administered subcutaneonsly

at the base of the tail (mice). ® No analgesia at 265 mg/kg ip.

¢ No effect at this dose.

4 Method similar to one used for analgesic

testing as described by F. Haffner, Deut. Med. Wochsch., 55, 731 (1929).

tional 2 g of product was obtained by dilution of the acetic acid
filtrate with water (500 ml), extraction with dichloromethane,
and washing of the latter with NaOH and water; the residue
obtained on removal of the solvent was triturated with a little
ethyl acetate. Recrystallization from ethyl acetate afforded
white platelets, mp 104-105°.

Wheun the reaction was carried out at 50° for 24 hr a yield of
only 1.89; was obtained. The 10,11-dehydro analogs (Ib)
and (Ic) were prepared in a manuer similar to that described
above except that the reaction times were decreased to 4 and 6
days, respectively.

Spire[10,11-dihydro-5H-dibenzo[a,d]cycloheptene-5,2 -
(17,3’-dithiolane )] 1’,1',3’,3'-Tetroxide (IIa). A.—To a solution
of Ia (25.0 g, 0.09 mole) in dichloromethane (150 ml) was added
in four equal portions a solution of 3-chloroperbenzoic acid
(assay 85%; 75.0 g, 0.37 mole) in dichloromethane (1000 ml).
The first 2 moles of oxidant were consumed at once; the third
mole required about 5 hr and the last about 2 days for comple-
tion of the oxidation. The precipitate was filtered off and washed
well with ether to remove 3-chlorobenzoic acid, leaving behind
the iusoluble disulfone. The dichloromethane filtrate was
extracted successively with dilute NaHSO; and NaHCO; solu-
tions and then with water. Removal of the solvent in vacuo
gave an additional crop of product (total 27.7 g, mp 177-179°).
Recrystallization from nitromethane afforded white needles,
mp 204-205° dec. The infrared spectrum of this and the re-
lated disulfones (IIb and c) showed the two strong sulfone ab-
sorptions at 1350-1300 and 1160-1120 em~!; no sulfoxide band
at 10701030 ecm ~! was seen. ¢

The other disulfones were prepared in a similar manner; the
consumption of the last 2 moles of oxidant was more rapid and
the reactions were essentially complete after 24 hr.

B.—A solution of Ia (10.0 g, 0.035 mole) in acetic acid (100 ml)
was treated with 309, H,0. (20 g) and kept at 70°. After 4
hr another 20-g portion of peroxide was added and the heating
was maintained for a further 4 hr. The mixture was cooled and
diluted with water, and the precipitate was washed with ether.
Recrystallization from nitromethane gave 7.7 g (63% yield),
mp 203-205° dec.

2,2-Diphenyl-1,3-oxathiolane 3,3-Dioxide (VIII).—A solution
of 2,2-diphenyl-1,3-oxathiolane® (2.0 g, 0.008 mole) in acetone
(150 ml) was stirred for 48 hr with pulverized KMnO; (3 g).
The mixture was filtered through Celite and the solvent was
removed in vacus. The residue was taken up in dichloromethane,
the solutions were refiltered aud then evaporated. Trituration
of the residual oll with a little hexane removed the starting
material and gave the product (0.9 g, 409 yield), mp 138-141°,
nnchanged on recrystallization from ethyl acetate-hexane;
AT 952, 258, 262, 269 mu (e 776, S04, 724, 466). Abnormal
values were obtained when the spectrum was taken in ethanol.

Anal. Caled for C;H,40s8: C, 65.69; H, 5.15; O, 17.50;
S,11.66. Found: C, 65.60; H, 4.86; O, 17.68; S, 12.09.

Attempted preparations using hydrogen peroxide or 3-chloro-
perbenzoic acid were unsuccessful.

(14) W, Otting and T. A, Newgebuner, Chem. Ber., 96, 540 (1962),
(15) J. R. Marshall and . A, Stevenson, J. Chem. Soc., 2360 (1959).

5-(2-Dimethylaminoethylsulfonyl)-10,11-dihydro-5H-dibenzo-
[a,d]cycloheptene (IIla).—A suspeusion of disulfone Ila (7.7
g, 0.02 mole) in dry dioxane (50 ml) was saturated with
dimethylamine and heated in an autoclave at 100° for 1 hr.
The solvent was removed ¢n vacuo to give a yellow oil which
crystallized on trituration with water. The solid was taken up
in dichloromethane, the solution was washed with water, then
dried and evaporated leaving 5.6 g, mp 106-111°. Recrystal-
lization from 2-propanol gave white plates, mp 117-119°.

5-[2-(4-Carbethoxy-4-phenylpiperidino )ethylsulfonyl}-5H-di-

benzola,d]cycloheptene (Ille)—A mixture of disulfone IIb
(1.6 g, 0.005 mole), normeperidine (1.2 g, 0.005 mole), and dry
pyridine (1 ml) in toluene (25 ml) was heated under reflux for
4.5 hr; gradual dissolution of the disulfone oeccurred. The
cooled solution was diluted with ether (15 ml) and treated with
COs, and a small amount of precipitate was filtered off. The
filtrate was extracted with water, dried, and evaporated leaving
an oil (1.6 g) which crystallized on trituration with ether, mp
121-129°. Recrystallization from ethanol afforded material,
mp 130-131°, which gave variable and unsatisfactory analytical
resalts for carbon (see Table II). The compound was homoge-
neous on thin layer chromatography and the spectral data sup-
ported the proposed structure.

The oxalate salt, mp 199-200°, also gave poor analytical valnes.

Anal. Caled for CuHsNOsS: C, 65.44; H, 5.83. Found:
C, 63.33; H, 6.26.

2-Hydrazinoethyl Benzhydryl Sulfone (V).—A mixture of 2,2-
diphenyl-1,3-dithiolane 1,1,3,3-tetroxide® (4.0 g, 0.012 mole)
and anhydrous hydrazine (10 ml) was heated on the steam bath
for 15 min; effervescence occurred and the reaction mixture
became homogeneous. It was poured into cold water and the
product was extracted into dichloromethane. The solvent
was dried and removed in vacuo leaving an oil (2.5 g) which
crystallized on trituration with hexane. Recrystallization from
ethyl acetate gave a sample as white needles, mp 99-102°, which
tended to decompose on standing.

Anal. Caled for C;HisN:SO,: C, 62.00; H, 6.24; 8, 11.03.
Found: C, 61.16; H, 5.65; S, 10.88.

The oxalate salt formed white needles from agneons ethanol;
mp 165-167° dec; AL:9™ 220, 258 mu (e 17,700, 799).

Anal. Caled for CHxN2S0s: N, 7.38; 8, 8.44.
N, 7.21; S, 8.32.

2-(2-Dimethylaminoethoxy )ethyl Benzhydryl Sulfone (VI).—
Sodium hydroxide (2.0 g, 0.05 mole) was pulverized and dix-
solved in 2-dimethylaminoethanol (15 ml) with heating. 2,2-
Diphenyl-1,3-dithiolane 1,1,3,3-tetroxide (8.0 g, 0.025 mnole)
was added and the mixture was stirred for 3 hr on the steam
bath. It was then cooled, diluted with water (70 ml), and ex-
tracted with dichloromethane. The organic layer was washed
with water, dried, and evaporated, and the residue was recrystal-
lized from ethyl acetate-hexane giving prisms (3.1 g, 36%
yield): mp 104-105°; Zo.3% 253, 259, 262, 269 mu (¢ 451, 581,
515, 355).

Anal. Caled for CgHssNSOs: C, 65.67; H, 7.25; N, 4.03;
S,9.23. Found: C,65.34; H,7.10; N, 3.86; S, 9.41.

2,2-Diphenyl-2-(2-dimethylaminoethoxy )ethylsulfonylmeth-

anesulfinic Acid (VI).—The preceding reaction wus repeated
employing the disulfone (15.0 g, 0.05 mole) and basic alcohol

Found:
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(200 ml) but omitiing NaOll.  Heuting on the steiim bail for 1
I gave a clear xolution which wax cooled and diluted with dryv
cther (150 ml).  The guinmy precipitate crystallized on iritura-
tion with fresh other giving 16.2 g mp 141-145°.  Recrystal-
lization from ethanol gave a sample, mp 150-154°, which could
not be completely pnrified: »)%" 1132, 1302 (30.), 1083 (30.H 1,
B060--2760  (asshcinted OH), 3440 (nonassocinted OHY, 1045
em 1t (ether): AT 254, 2530, 2690 (e 410, 328, 2031,

dud. Caled for CuHANOSC2HO: ¢ 50000 H, 605050
N, S Fonnd: O, 5hat: H, 604 N, 308 =,
ENES
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The material formed o <odbun =alt which was reeryvsiallized

from hol warer: mp 235--237°
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Varioas 1,2,13,4,5,6,7,8-0ctahydro-3-methylazoninoh,4-blindoles,  1,2,4,5,6,7,8D-0ctahivdro=i-methyl-3H-nzo-
cino[h,4-b)indolex, and 1,2,3,4,5,6,7,8-octulivdro-3-methyl-i-benzazecines of tvpes 1-3, respectively, have
heen prepared by rednetion (with lithinm and 1-methoxy-2-propanol in lignid ammonia) of the corresponding
2,4,5,6,11,11b-hexalivdro-4-methylindolo [3,2-g]-1H-indolizininm iodides, 1,2,3,4,6,7,12,12b-octahydro-5-methyl-
indolo[2,3-a]quinolizininm iodides, and 1,2,3,4,6,7-hexahydro-3-methyvi-1 thH-heuzo[alqninolizininm iodides of

typex 4-6, respectively.

Evidence ix presented that the reduetion involves an initial addition of two electrons.

Biological activities are given for varions members of (he =criex 1-3.

This paper records inttial findings in o program
for the synthesis and biological testing of compounds
containing the azonino- and azecinoindole and benzaze-
cine nuclei 1-3, respectively.  Our interest in membors
of this scriexs arose from their struetural relationship
to corresponding benz- and indolindolizines and -quimo-
lizines, meluding a number of alkaloids, which have
heen shown to possess interesting biological activities,
These nclude potent pharmacodynamic effeets on the
catral nervous system! and hypotensive? and ame-
bieidal® activity.

We proposed to make compounds with the nueler
1-3 through the metal-ammonia reduction of quater-
nary salts containing the corresponding moieties 4-6.
sinee, although the respective cations may, theoreti-
cally, undergo carbon-nitrogen cleavage in four distinet
ways, the bond mvolving the benzylie carbon in the
benzene series and the benzylic-like carbon in the imdole
series s expected to be the most susceptible.t®  We
helieved that salt formation on the indolie nitrogen
would not affeet the postulated cleavage of the indole
eations of types 4 and 5 (R = H), since such a reaction
did not interfere with the selective cleavage of the allylic
curbon-nitrogen bonds i agrocelavine and elymoclavine
methiodides.®  After the completion of our work on the
azonino- and azecinoindoles 1 and 2 (R = CHy; R =
H). respecetively (helow), Wenkert and his colleagues®

{1y L. Sebboler in “The Alkoloid="" Vol VIII, R. M. I, Maaske, Fil..
Vewlemie Press Inc., New Yok, N Y., 1065, p 327, and veferences therein
eitedl.

V00 Kerwing, 0 P Balpw, and GL B Ullyot in 2 Medicinpl Chentize
eyt AL Diarger, L, Interseience Poblishers, Tne., New York, N, Y., 1460,
P H61=007.

vy ML, Rlslager, vel 20 s 834+ .

chy 1 Santh, COvemde Reacrions v Laguid  Animomia.”’ Telerscience
'mhbishevs, Ines, New York, NoY. 0wt p (80 awd vwlevenves rhevein vired,

in) b Leele, Chew, Tid, (Londonl, Go2 10603

Gio X0 Ui Gachargy, AL T Bireh, AL Dirack,
O, O aadh, T Saaih, sl L Wander, J. Chem. Sac,,

AL Nofwann, 110 Kobel
120 (1hG2).

mdependently diselosed the preparntion ot the Tormer
compound, and Dolby and Booth® obtammed the 2-
hvdroxy dertvative of the amine 2 (R = (Hy) by
methods similar to those reported here.

Azonino- and Azecinoindoles.-—The bases T and 2
(R = CHy) were preparved by the metal-anunoniy re-
duction of the =alts 4 and 5 (R = CHy). Wenkert,
et al.,” who lave already reported the preparation of
the first conpound by the reduction of the <alt 4 (R =
(Hy: X = T) with an undisclosed antount of lithium
and ethanol in liquid anmmonia, assigned the streture
lrom the clemental analysis and unr speetra. The
nnir ovidence (NCHjy singlet: no CCHy signal) while
demonstrating that cleavage of the C-N bridgehend
bhond had occeurred. did not definitely exelnde an olefinie
strueture formed through Hofmann elintiation. How-
over, we observed no vinylie proton signals in the mmr
=pectrum. thereby confirming structure 1. The pres-
ence in the nmr speetra of an NCHy singlet and the ab-
sence of CCHy and vinylic proton signals were similarly
nsed o asstgn <tructures to all of the azonino- and
azeciotndoles deseribed i this paper.  In o detatled
oxamination of the preparation of 1 (R = CHy). we
found that lithinm gave better conversion to the
azoninodole than =odimm, and inelusion of I-nie-
thoxy-2-propanol in the reaction medium gave nmproved
viclds with either metal.  The beneficial effect of the
aleohol may be dne to its buffering action upon the re-
action medinm which, by cusuring that alkoxide rather
than the inore baste amide anion is formed by protona-
tton of the reaction intermediates,* could reduce the in-
cidence of side reactions of the Hofmann elimination
type.  The results of n comparative study of the re-
dnetive cleavage of the salt 4 (R = CH;: R = I

Tl Wenkew o S0 niavimn, ol Ko Gl Dave, Cane o Cless., 42, S8
IRTTR IS
3y L)L Unlta ol 1V L Basa b L Ol Chieoc, 30, 1000 (101,



