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lization from ethanol or an ethanol-ether mixture; nmr spec-
frum of  1-(m-chlorophenyl)-3-(2-dimethylaminoethy-4-imid-
azolin-2-one; & 7.8-7.1 (aromatic protous, complex multiplet,
11D, 6.62 and’6.42 (C-4+ H and C-5 11, AB quartet, Ju: = 3
eps, 2 1), 3,73 (CH.NC==0, triplet, .J = 6 eps, 2 11, 2.60 1CH -
N ey, triplet, J = 6 cps, 2 H), 2.27 (N(CH; )z, singlet, 6 H o

Imidazolidinone Hydrochlorides (Table III). General Pro-
cedure D.-A mixture of 0.01 mole of the l-arvil-3-(2-dimethyl-
aminoethyl)-4-imidazolin-2-one hydrochloride, 100 ml of 357,
ethanol, and 1 g of 1097 Pd-C catalyst was shaken i o Parr
hydrogenator under about 3.05 kg/cm? of hydrogen pressure for
1.5 3 hr. The reaction mixture was filtered and the mother
liguor wus conecentrated to remove the solveni<,  The residue
was triturated with acetone or ether until cryvstallization oceurred.
The crystals were filtered off and recrystallized from ethanol or
an ethanol-ether mixture.

Procedure E. Reduction of 1-(yn-Chlorophenyl;-3-(2-di-
methylaminoethyl)-4-imidazolin-2-one Using Diborane.--A =o-
Lution of T W borane in THF (3 ml, 0.003 mole) was added to a
cooled mixture of 400 mg (.0015 mole} of 1-(m-chlovophenyl)-
3-(2-dimethylaminoethy-4-imidazolin-2-one aud 5N ml of di-
glyme.  The solution was left st room temperature for 20 hy
and then heated in an oil bath @t 170-180° for 2 hr. - The mixture
wix cooled, 3 mlof propionic acid was added, and the reaction mix-
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tnre was again hewted at [T0-180° for 1 he. The mixture was con-
centrated to remove the <olvent, 5 ml of 5N NaOH was added,
and the product wax extracted into ether. The ether luyve
wis washed with =alt ~olution and concemrated. The residue
weighed 0.35 ¢l vapor phase cliromatography indicated thut
this wus greater than 957 1-lue-chiorophenyh-5-0 2-dimethyl-
aminoethyli-2-imidazolidinone.  The  product was converted
1o the hvdrochloride, mp 217 219° after reervstallization fram
ethunol, identieal by mixture melting point and infrared speciri
with the compound previously prepared by alkyladion of -0
chlorophenyli-2-imidazolidinone:r e spectrnm of
ehlorophenyli-i -2« dimethylaminoethyl- 2= imidazolidinone: 6
TGN faromatie protons, complex multiplet, 4 ), 3.00- 0504
(Ot and C-3 Colly, mudtipler, 4 i, 3835 (CHNCO, tripler,
o= 6 eps, 2 11 24T CCHLN Men, triplet, o= 6 eps, 2 T 2225
FNCCH o, ~mmiglet, 6 1

| T
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SH-Dibenzo[a,d|cvelohepten-i-one and the 10,1 1-dihydro derivative were converted to their alkylenedithioketuls

which were oxidized to the corresponding retroxides.

Tnterasction of the ethyvlene thioketal tetroxides with amines

gave 5-(5H-dibenzo[a,d] ey cloheptenyl) 2-aminoethyl sulfones which may be conxidered ax analogs of amitriptyline.
Related benzhydryl sulfones were prepared emploving hydrazine and 2-dimethylaminoethanol.  The compounds

possessed only slight biological activities.

Certain aminoalkyl 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 amino)ethyl
benzhydryl sulfones.  The preparation of related com-
pounds containing a SH-dibenzo [¢,d]eycloheptene nu-
cleus 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-3H-dibenzo[a,d Jeveloheptene-A*7-propylamine)
in which the methinyl carbon atom of the alkylidenc
side chain has been replaced by a sulfonyl group.

Scveral synthetic routes to the sulfones were con-
sidered. The benzhydryl compounds have been pre-
pured?® from the interaction of benzhydryl mercaptan
with an alkylene chlorobromide followed by oxidi-
tion to ihe corresponding chloroalky! sulfone and re-
placement of the chlorine atom by a secondary amino
group; attempted oxidations of 2-piperidinocthyl
henzhvdreyl sulfide were unsuccessful. A projected
use ot 10,11-dihydro->H-dibenzo[a,d Jeycloheptene-5-
thiol as a starting material for the trieyelie sulfones
was not pursued in view of the report? that this thiol
could not be obtained by the usual thiourea synthesis

(1) Parv VI: M. A. Davis, ¥. A, Sunahara, F. Herr, and R. Gaudry, J.
Med. Chem., 6, 513 (1963).

121 80 Archer and LM, Suter, U080 Putent 2,618 637 (1952).

3y ML Klenk, AL Suier, and 3.0 Areher, J.o A Chem. Soc,, 70, B85
(1948).

P4 V. Myehudlszan and ML Protiva, Collection Czech. Chene Comanan., 24,
BYUSH (1950},

with the corresponding 5-chloro 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 subseqguent
oxidation of the resulting sulfide; none of the desired
S-ethylsulfonyl derivative was obtained. Tt was ob-
vious that o quite different approach was required and
this was found in a novel application of o known re-
action, namelv, the cleavage of 1,2-disulfones by nu-
cleophilic reagents’”  Thus Kuhn and Neugebauer®
obtaimed 2-piperidinocthyl benzhydryl sulfone in 859
vield by heating 2.2-diphenyl-1,3-dithiolane 1,1,3,3-
tetroxide (IV) with piperidine.  The interaction of
related spirodisulfones containing the dibenzocyclo-
heptenyl nucleus (IT) with secondary amines gave the
desired busie sulfones (ITT) in generally good yields
(sce Tables 1 and IT and Scheme I}, The reactions
were carried out by heating either with an excess of
amine alone or in an appropriate solvent; the norme-
peridine  derivative (ITIe) was prepared from  one
equivalent of the amine in boiling toluene containing
pyridine.  The products, best handled as the free
bases, tended to retain solvent of crystallization and
gave only fair analytical values.

The compounds could not be sublimed 7 vacuo with-
out decomposition. The spectral data were, however.
in aecord with the proposed structnres,

5100 R Otto and 1. Dumkoller, J. 7rakt. Chem., 30, 171, 321 (18845

b1 1 P Kobler and M. Reimer, Am. Chem. J., 31, 163 (1904,
6y 1. Knhu and . A, Neugebauer. Chem. Ber., 94, 2620 (1061).
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Tasre I
SPIRODITHIOLANES AND -DITHIANES
27
\“(CHy,
Ultra-
violet
Re- spectra®
crystn  Yield, Amax;, Caled, 9 Found, Yp———
No. X Z n Mp, °C  solvent A mu € Formula C H ] C H S
Ia CH.CH: S 1 104-105 @ 53 265 1,430 CyHieS:e 71.80 5.67 22.55 72.03 5.72 22.62
Ib CH=CH 8§ 1 206-207 b 82 214 30,600 CiyHisSs 72.35 4.99 22.70 72.06 4.77 22.36
203 11,300
Ic CH=CH S 2 212213 ¢, d 44 217 38,500 CisHieS: 73.00 5.44 21.61 72.31 5.81 22.17
285 9,930
I1Ia  CH.CH: 80. 1 204205 e f 86* 268° 1,517 CpHiO48:  58.65 4.63 18.40 58.38 4.64 18.23
IIb CH=CH 80 1 2153216 ¢ 91°¢ 223 37,600 CyHiO0s8: 59.00 4.08 18.50 58.68 4.02 18.26
dec 2093 9,700
IIc CH=CH 80, 2 167-168 ¢,k 85 297’ 9,400 C;sHi0.8,  60.00 4.48 17.76 59.51 4.16 16.61
« Ethyl acetate. ® Toluene. ¢ Chloroform. ¢ Ether. ¢ Nitromethane. 7/ Solvent of crystallization removed by heating at 80°
(0.01 mm). ¢ Dimethylformamide. * The infrared spectrum showed the presence of solvent even after prolonged drying. ¢ Using 3-

chloroperbenzoic acid; also obtained with H,0,. 7 DMF added to dissolve. * In ethanol.

ScHEME T

C@J@‘Q‘

2 4 (CHQ 1
Ia,X= CHzCHz, n=1 II
b,X=CH=CH;n=1
¢, X=CH=CH;»=2

The required disulfones were obtained from the cor-
responding sulfides (I) by oxidation with either hy-
drogen peroxide or, more conveniently, 3-chioroper-
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-5-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

HI\RQ
(n= 1)

S0,CH,:CH.NR;
11la, X =CH,CHz; R=CH;
b, X=CH=CH; R=CH;

¢,X=CH=CH; NR,=N )

N\
d,X=CH=CH; NR;=N NCH;

CeHs
e.X=CH=CH; NR. =N\/:><
CO.C.H;

025

SO,
HOCH,CH:N(CHy),

Y S0.CH.CH,OCH,CH.N(CHjs). SO,CH,CH:NHNH,

VL,Y=H \Y
VII, Y =SO,H

Cw
\ozs 0 )
_J

VIII

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/cm? pressure. The dithioketal Ib was
similarly unaffected by treatment with diimide® or di-
borane. The alkylene 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-dibenzola,d]cyclohepten-5-one either by
heating under reflux with p-toluenesulfonic acid or
keeping in toluene with boron trifluoride etherate at
room temperature. 2-Alercaptoethanol also failed
to react with this ketone. It has been recently re-
ported® that a related tricyclic ketone, 6,11(5H)-
morphanthridinedione forms an 11l-ethylene ketal
under vigorous conditions.

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

(7) J. Rigaudy and L. Nédélee, Bull. Sor, Chim. France, 400 (1960),

(8) (a) R. Buyle, A, Van Overstraeten, and ¥. Kloy, Chem. Ind. (London),
839 (1964); (b) R. Buyle, Helv. Chim. Acta, 47, 2449 (1864).

(9) L. F. ¥ieser, J. Am. Chem. Soc., 76, 1945 (1954).

(10) A. E. Drukker and C. 1. Judd, J. Heterocyclic Chem., 2, 276 (1965).



S

e

Tanne 11

Z =
= T
VA <
SRS}
Z N
jas}

\_ /

Re-
erystn

solvent

wiolet speetralf

~Found, -

Formila

X
mpu
2687

201

Yield,
s

Afp, °C
117

NR:

No.

ML Daves, Gl Beav

9.50

It

]

I~

64 .

7
9.80

N

4,26

4.

i3

i

69 .40

HuNOS

)
210

C

924

11,400
14,070

66

«

119

CH.CH

(
(

a

11

St

.

e

2

Cisl Ty NOS
CHpCINOS

CnllxNO

=3

-~

§
7.

1
2

N((

M =CH
H=(
CH—=CH

Tih

13

it

9.

284

o

5207 dec

(X

2

1\"1‘

°H

1
s

HEL-11C]

1T1e

<)

b6

1 60

)

bR

1

L

“
133

6. 86

1.90

i

VA

£

11,800

303

7
o

181- 183

L

NoOa

Ul Fag

12,200

i

2

62

186 dee

185

NCHy

N

H=Cl

!
;

(

I11d

Aeceto-

.

6

i

B

D

6

7035

6.22

-

[=

The =alt was used Tor the biologieal tests.

a1

.

6.46

.30

[=

fe regenerated the base, mp 145- 14

CyllgNOS

11,300
m hiearh

vment with a

30-131

1

- =

-t

. L=

Co=

s % =

= S =
] o

CIL
tthyl ace

b1

Cli
-Prapanol.

Ile
s

LIEU, J. RO Warsos, M-Po Choagbsr Vol o

other (V1) the corresponding methyl and ethyl ethers
had been prepared in a simila naamer from the disul-
fone and adkall dissolved in the appropriate aleohol”
When, however, the alkali was omitted, hoth sulfony!
groups were vetained and a compound (VI having
the properiies of @ sulfinie acid wis isolated. Possibly
{he wimino weohol wasosufliciently hasie to effect only the
first wtep of the reaction. When the product was
heated under reflux with aleoholic sodium hy droxide,
only  the soditm sulinate was obtained. 2.2-Di-
phenyl-U.3-oxnthiokuie 3.3-dioxide (VI was recovered
unchanged on heating with piperidine.

Pharmacological Activity. - Tuble 11 shows that the
hesic trievelic (IT1) and benzhydryl (V-VII) sulfones
were, in general. devoid of pronounced pharmacological
aetivitios in most test<. The experimental procedures
have been described previously.'' As ean be seen,
only the diveet anulog (1w of amitriptyline had a
<pectrum of aetivity qualitatively similar to that of the
parent drug.  Unsaturation in the 1011 position of the
ring svstem led tooa more toxic compound (1T1bhy,
although it was ineffective in the other test= at one-
quarter of the LD The spivodisulfones (1) were
also ineffective and relatively nontoxie (LDs values
>1200 mg kg).

The effects of compounds I1Ih, V, VI, and VII on
the arterial blood pressure, intestinal tonus and motil-
ity, and rvespiratory movements were determined in
eats which were anesthetized with ehloralose—-urethan.
Litravenous administration of 5- to 10-mg/kg doses
of ITIh, V. and VI eaused o transient (<15 min) fall
i blood pressure. The intestinal tonus and motility
were inereased by IITh and 'V obut decreased by VI
The frequencey of respiration was inereased by b and
VI. None of these parameters was affected by com-
pound VIT in doses up 1o 20 mg kg,

In contrast to their lack of pronounced aetivity in
the above-mentioned tests, most of the compounds
possessed some antiparasitic activities. They showed
trichomonacidal coffeets against Trichononas vaginalis

and 7. foetus in concentrations ranging from '
t0 ' sewe. The basie sulfones 11T also had Tarvieidal
activity  agninst horse strongvles™ when tested
107 1. The piperidino sulfone (IHIe) exhibited
56, Killin thix assay.

Experimental Section

Melting points were read on u Thomas-Hoover Uni-Mels
appuratus.  AH-Dibenzo{a,d] ey clohepten-3-one and 1ts 10,11-
dihvdro analog were prepared according to known procedures: ¥
3-chloroperbenzoic weid was obtained from FAMC Corp. and ns-
sayed before use by lndometric titration.

Spiro[10,11-dihydro-5H-dibenzo[«,d] cycloheptene-3,2'-(1",3"~
dithiolane)](Ia).--A  solution  of 10,11-dihydro-5H-dibenzo-
[a,d]evelohepten-3-one (41.6 g, 0.2 mole) and 1,2-ethanedithiol
(56.0 g, 0.6 mole) in glacial aceric acid (100 ml) was treated with
boron trifluoride etherate (60 ml) and kept at room temperature.
The addition of a few <eed crvstals after 1 week initiated the dep-
osition of erystalline material; the reaction was completed by
keeping it for a further 2 week=. The precipitate was filtered
off wnd dissolved in dichloromethane, and the solution was ex-
tracted with dilute NaOTT solution and then water. Drying and
evaporation of the solvent left 27.9 g, mp 103-105°.  An addi-

T 1. Herr, J, Stesart, and M1 Clivresto ek Didern. Pharmuacodin.,
134, 328 (1961).

12y NL DL Tevine, Teaes Hlinois Stale ead. Seil, 43, 238 (1950,

(3 T W Campbell, R Giosig, and H. Schmid, Hele, Chim, Acta, 36,
118y 11953).
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TasiLe 1II
Puaarmacorogicar REsuLts

LDg® MES
(mice), EDsjg (mice),
Compd mg/kg mg/kg
Amitriptyline 83 10
II1a 640 90
I 150 >40°
Illc 43 >10
111d 25 >6
1Ile <200 .
' 330 >80
VI 215 >50
VII 930 >250

Alcohol Local
Ataxia potentiation Mydriasis anesthesia ®
EDgsg (rats), EDj (mice), (mice), ECs,
mg/kg mg/kg 1/4LD3 To (w/v)
53 8 19
140 90 15
>40) >40 }
>10 18 0
>6 16 0
>80 . 0 0.4
>50 29 4 0.75
>250 0 >2.0

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

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°.

When 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 manner similar to that described
above except that the reaction times were decreased to 4 and 6
days, respectively.

Spiro[10,11-dihydro-5H-dibenzo{a,d]cycloheptene-5,2’-
(17,3’~dithiolane)] 1',1',3',3’-Tetroxide (Ila). 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%9%; 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 insoluble disulfone. The dichloromethane filtrate was
extracted successively with dilute NaHSQ; 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 1070-1030 cm ~! was seen.t*

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 (639 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
remaved in vacuo. The residue was taken up in dichloromethane,
the solutions were refiltered and then evaporated. Trituration
of the residual oil with a little hexane removed the starting
material and gave the product (0.9 g, 409 yield), mp 138-141°,
unchanged on recrystallization from ethyl acetate—hexane;
Nower 252, 258, 262, 260 mu (e 776, S04, 724, 466). Abnormal
values were obtained when the spectrum was taken in ethanol.

Anal. Caled for C;;H,0:8: 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. Neugebauer, Chem. Ber., 96, 540 (1962),
(15) J. R. Marshall and I1. A, Stevenson, J. Chem. Soc., 2360 (1959).

5-(2-Dimethylaminoethylsulfonyl)-10,11-dihydro-5H-dibenzo-
[a,d]cycloheptene (IIla).—A suspension 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 in 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-phenylpiperidinoe Jethylsulfonyl] -5H-di-

benzo[a,d]cycloheptene (Ille).—A mixture of disulfone 1Ib
(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 occurred. 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
results 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 values.

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

The oxalate salt formed white needles from agueous ethanol;
mp 165-167° dec; ALY 220, 258 mu (e 17,700, 799).

Anal. Caled for CyHuN:SOs: N, 7.38; 8, 8.44.
N, 7.21; §,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 mole)
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°; AEQH 253, 250, 262, 269 mu (e 451, 581,
513, 355).

Anal. Caled for CisHsNSOs: 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 (VII).—The preceding reaction was repeated
employing the disulfone (15.0 g, 0.05 mole) and basic alcohol

Found:
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(20 ml) but omiitting NaOI.  Heating on the steam bath for 1 The muaterial formed u sodinm =alt which was veerystatlized
hr gave a clear solution which was cooled and diluted with dry from hot water: mp 235--237°

ether (150 ml).  The gummy precipitate ervstallized on tritura- . . )
tion \\nh fresh ether giving 16.2 g, mp 141-145°.  Recryvstal- Acknowledgment. - We wixh to thank Dy Goox
lization from ethanol gave a sumple, mp 150-154°, which could Myers and his group for furnizhing the trievelie ketones

Nuinl
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The Preparation and Biological Activities of Some
Azonino- and Azecinoindoles and Benzazecines
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Various 1,2,3.45,6,7,8-0octahvdro-3-methylazonino[5,4-b]indoles, 1,2,4,5,6,7,8,9-0ctahydro-3-methyl-3H-aze-
cino[5,4-b]indoles, and 1,2,3,4,5,6,7,8- (»(tdh\'dro-.) meth\ I-3-benzazecines of 1\ pex 1-3, re\pecnvel\' have
been prepared by reduction {with llrhmm and I-methoxyv-2-propanol in liquid ammonm) of the corresponding
2,3,5,6,11,11b-hexahvdro-4-methylindolo[3,2-g]-1H-indolizinium iodides, 1,2,3,4,6,7,12,12b-0ctahydro-3-methyl-
indolo{2,3-alquinolizinium iodides, and 1,2, ),4,6,1—}19.\ah_\ dro-3-methvl-11bH-benzo[a]quinolizinium lodides of
types 4-6, respectively. Lvidence ix presented that the reduction involves an initial addition of two electrons.
Biological activities are given for various members of the series 1-3.

This paper records nitial findings in a program independently dixcelosed the preparation of the former
for the synthesis and biological testing of compounds compound, and Dolby and Booth® obtained the 2-
containing the azonino- and azecinoindole and benzaze- hvdroxy derivative of the amine 2 (R = CHy) by
¢ine nuelel 1-3, respectively.  Our interest in members methods similar to those reported here.
of this series arose from their structural relationship Azonino- and Azecinoindoles.-—The bases 1 and 2
to corresponding benz- and indolindolizines and -quino- (R = CHy) were pr(»])ared b_v the metal-ammonia re-
lizines, including o number of alkaloids, which have duction of the salts 4 and 5 (R = CHy). Wenkert,
been shown to possess interesting biological activities, et al.] who have already reported the preparation of

These include potent pharmacodynamie effects on the the first compound by the reduction of the salt 4 (R
central nervous system! and hypotensive? and ame- CH,: X = T) with an undisclosed amount of lithium

bicidal® activity. and ethanol in liquid ammonia, assigned the structure

We proposed to make compounds with the nuclel from the clemental analysis and nmr speetra. The
1-3 through the metal-ammonia reduction of quater- nmr evidence (NCH; singlet; ho CCH;y signal) while
nary salts containing the corresponding moieties 4-6. demonstrating that cleavage of the (N bridgehead
since, although the respective cations may, theoreti- bond had occurred, did not definitely exclude an olefinic
cally, undergo carbon-nitrogen cleavage in four distinet structure formed through Hofmann elimination.  How-
ways, the bond involving the benzylie carbon in the ever, we observed no vinylie proton signals in the nmr
benzene series and the benzylic-like carbon in the indole spectrunn thereby confirming strueture 1.0 The pres-
<eries ix expected to be the most susceptible.t*  We ence in the nmr spectra of an NCHy singlet and the ab-
helieved that salt formation on the indolic nitrogen sence of CCHy and vinylie proton signals were similarly
would not affeet the postulated cleavage of the indole used 1o assign <tructures to all of the azonio- and
cations of types 4 and 5 (R' = H), since such a reaction azecinoindoles described in this paper.  In a detailed
did not interfere with the selective cleavage of the allylic examination of the preparation of 1 (R = CHy). we
earbon-nitrogen bonds in agroclavine and elymoclavine found that lithium gave bhetter conversion to the
methiodides.®  After the completion of our work on the azoninoindole than sodium, and inclusion of I-me-
azonino- and azecinoindoles 1 and 2 (R = CH;; R! = thoxy-2-propanol in the reaction medium gave improved

H). respectively (below), Wenkert and his colleagues? vields with cither metal.  The beneh(ml effect of the
aleohol may be due to it= buffering action upon the re-

(1) 1. Seblivder in “The Alkaloids" Vol. VIIL K. 1. F. Manske, Ed.. action medium which, hy ensuring that alkoxide rather
\cewdemic Press Inc., New York, N. Y., 1865, p 327, and references therein than the more basic amide anion is formed by pl’()t Ol
cited. : . rene : H - Te 2 4 o 1 1 N . 3]

21 . ¥. Kerwin, C. b, Balant, and G. £, Clyot in “Medicinal Chemis {101 0f the reaction intermediates,* could reduce the in-
v AL Burger, B, Interseience Publishers, Ene., New York, N. Y., 1860, cidence of side reactions of the Hofmann elimination
P aB1AUE type. The resulis of a comparative study of the re-

) BLPL Elslager, ref 20 pp 854855,
¢ H. =Smith, "Organie Reacrions in Liquid Ammonig.” Interscience
Publishers, Ineo. New York, No Y., 1963, p 180, and references thersin cited,
(hy B Leete, Chem Tod, (Londony, 692 (19603, T Wenkert, =0 Garraen, ned o Gl Dave, Cane o Chem., 42, 1840
161 =, Bliattachari, A J0 Biveh, AL Draek, AL Iofmann, H. Kobel 19641,
P00, CoNmith, HL Smith, aod J0 Wanter, J Chems Soc 121 (10625, 1%y Lol Dolbie aud Vb Boathe S G Clhienn. 30, 1500 (1utd),

ductive cleavage of the salt 4 (R = CH;; R! = I



