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+CiHBrOgR = p-bromobenzenesulfonate.

Sulfones of 6,7-Dimethoxy-2-methyl-1-arylthioethyl-1,2,3,4-
tetrahydroisoquinolines (Table II).---A =suspension of 6,7-
dimethoxy-2-methyvl-1-arvithicethyl- 1,2,4,4 - tetrahydroisoquino-
line hydrochloride (0.02 mole) in 60 ml of glacial HOAe was
treated with 309 H.O. (10 ml, 0.1 mole) and =tirred for 7 days.
After the excess AcOH was destroyved with agqueous Naz:0);
the mixture was concentrated to dryness under rediiced pressure.
The residue was treated with 109 Na:CO; and extracted with
CI1.CL. The extracts were treated with 20 mif of 6 N HCI and
concentrated to dryuess to leave a erystalline residue which wax
recrystallized from the appropriate solvent.

6,7-Dimethoxy-2-methyl-1-3-phenoxyethyl-1,2,3 4-tetra-
hydroisoquinolines (Table IV ).—A solution of substituted phenol
(0.0084 mole) in 25 ml of dry DMF was treated with 0.38 g
(0.0092 mole) of 585, NaH in mineral oil dispersion under N..
After 15 min, 3.6 g (0.0076 mole) of 7,8-dimethoxy-3-methyl-

3,4,5,0b-tetraliy droazetidino [ 2, 1-a] i=oquineiiniiin. p-bromoben-
zenesilfonate wins added and the mixture stirred under
N, for 20 hre The DMT was removed under rediced pressure.
The restdue wuas treated with T1.0 and extracted with EtOAc.
The extracts were dried (MgRO,) and eoncentrateld 1 leave o
residue whielt was taken up in MeCXN, waslied with pentane to re-
move the mineral oil, and concentrated ta drvniess. The resultant
oil was converted to an HCI salt and ery=rallized from the appro-
priate solvent.
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A series of cyclized basic anilides with potential analgetic activity was synthesized,

tionships are discussed.

In our search for new potent analgetics, we have
synthesized a group of cyclized basic anilides which are
structurally related to the N-substituted propion-
anilides.? It was our intention to compare the anal-
getic activity of the cyclic basic anilides of varying
ring sizes to that of the propionanilides. The com-
pounds reported here are listed in Tables I-1V and may
be represented by the general formula I.

¢1) To whom communications should be directed.

(2) (a) W. B, Wright, Jr., H. J. Brabander, and R. A. Hardy, Jr.. J. 4o,
Chem. Soc., 81, 1518 (1959): J. Org. Chem., 36, 476,485 (1961): (b) W. B.
Wright, Jr., ¢bid.. 85, 1033 (1960); (¢) N. Shigematsu, Yakugaku Zuasshi,
81, 423, 815 (1961): (d) N. Sugimoto, K. Okumara, N. Shigematsu, and
(. Hayashi, Chem. Pharm. Bull. (Tokyo). 10, 1061 (1962): (e) G. Hyashi,
N. Shigematsu, and Y. Kowa, Yakugalu Zasshi, 81, 62 (1963): (f) P. M.
Carabateas, W. F. Wetterau. and L. Grumbacl, J. ed. Chem., 8, 355 (1963):
(g) O. E. Fanchier, 8. Hayao., W. G. Strycker, and L. F. Sancilio, 4., 7.
721 (1964).
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1.3,4,5-Tetrahydro-2H-1-benzazepin-2-one und 3,4,-
5,6-tetrahydro-1-benzazocin-2(1H)}-one were prepared
by the Schmidt reaction on a-tetralone and 6,7.8,9-
tetrahydro->5H-benzocyclohepten-3-one, respectively.?
The sodium salts of the cyclic amides. prepared by
treatment of the amide with NaH in xylene, were
treated with the appropriate aminoalky! halide to give
the desired derivatives (¢f. Tables ITI and IV).

(3) N. 3, Hjelte anl T, Auback, Acta Chem, Scouecr, 18, 101 i 14643,
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Basic 1-SUBSTITUTED 2-INDOLINONE SALTS

CycLIzED Basic ANILIDES

TaBLE I

RCH(CH,),R’

No. R R’ i Yield, % Mp. °C Recrystn solvent Formula Analyses
1 5 = o 1 325 200201 MeOH—-PrOH-EtO  CuHuN,0-GH,0, H, N; Ce
2 H —I\'C>—'CGH3 2 923 136-138  MeOH-EtOAc-Et,0  CnHuN,0-CH,04  N(total), N(basic)
3 H —N(CH, 2 3% 183-185  -PrOH-EtOAc CysH,sN,0 -HCl N, ¢l
4 H —N/:NCUH; 2 27 148150  i-PrOH-Et,0 CuHN;0-C.HOs  Ntotal), N (basic)
5 CH, _NO 1 895 190192  MeOH-EtOAc CHuN:0-GHO,  H, N; C
CH,
6 H —,\C>< 1 335 234236  i-PrOH CuHyN:0,- HCI C H,N
e C: caled, 67.29; f()un?i!,{66.54. b C: caled, 62.05; found, 61.54.
TasLe 11
SaLTs oF Basic 3,4-DIHYDROCARBOSTYRIL DERIVATIVES
(CH,),R’
Yield,
No. R’ R n % Mp. °C Recrystn solvent Formula Analyses
7 _x/}OH H 2 10 237-238 MeOH-H,O-DMF  CpHuwN,0,-0.5C,H,0, C, H, N
: C.H.
8 —xCxc,H., H 3 40 210211 -PrOH-H,0-Et0  CpHuN;0-GH,0, C H,N
9 —‘f:-\"C; H 3 50 137-139 -PrOH-EtOAc-Et,0 CouHwCIN;0-CHO, H,N; Cs
10 NiCH H 3 50 178-179 MeOH-Et,0 CuHaoN:0- CH,0
11 — \ew, 6-OCH:.CsH; 3 40 185-186 MeOH-Et,0 CooHuN;0p CILO,  C, H, N
12 — New 6-OH 3 40 245-246 MeOH-DMF-H,0  CoHaN;0p GHLO,  C, H, N
13 NCH, H 2 15 164-165 MeOH-DMF-H,0  CiHpN,0-CH,08
14 — 5= ) 7-0CH:CsH; 3 18 163-164 MeOH-Et,0 CoHnFN:0,- GHO, G, H, N
15 —_\-’:.\- F 7-0H 3 11 209-210 MeOH-EtG CHasFN;0,-0.5C,H,04 C, H, N

e C: caled, 62.5%; found, 61.92, ® Reference 4.

3,4-Dihydrocarbostyril, 6-benzyloxy-3,4~-dihydro-
carbostyril, and T7-benzyloxy-3,4-dihydrocarbostyril
were prepared according to the procedure of Shige-
matsu.* The desired derivatives of 3,4-dihydrocarbo-
styril (Table II) were prepared by the same method as
the other ring systems. The hydroxyl derivatives
were obtained by debenzylation of the benzyloxy de-
rivatives with 109 Pd-C and H.,.

The 1-substituted derivatives of 2-indolinone (Table
I) were prepared by treatment of the sodium salt of
2-indolinone with the appropriate aminoalkyl halide in
an autoclave.

Pharmacology.—Analgetic activity of the cyclized
basic anilides was determined by the subcutaneous or
intraperitoneal routes by the method of Bianchi and

(4) N. Shigematsu, Chem. Pharm, Bull. (Tokyo), 9, 970 (1961).

Franceschini.?

At 30 min following the subeutaneous

administration or 5, 15, and 30 min following the
intraperitoneal administration of the test compound,
an artery clip (serrefine clamp) was placed at the base

of the tail.

Analgesia was considered present if the
animal failed to bite the clip within 30 sec.

Twenty

animals were used at each dose level, and the median
analgetic dose (ADj;) was determined by the Litch-
field-Wilcoxon method® using a minimum of three
doses.

Compounds 17 and 21 demonstrated analgetic
activity which was comparable to meperidine (Table
V). Carabateas, et al., report the analgetic potency of

(5) C. Bianchi and J. Franceschini, Brit. J. Pharmacol., 9, 280 (1954).
(6) J. T. Litchfield. Jr., and F. Wilcoxon, J. Pharmacol. Exptl. Therap., 96.
99 (1949).
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a (O valed, 69.47; found, 659N

* Boiling point 101 mn 1.

TaBLe V
T ANsneuTic AcTiviry oF CycLizep Basie ANILIDES IN THE
ARTERY CL1P Assay 1N Micu

23
Meperidine HCI

¢ Median analgetic dose (959, confidence limits).
¢ At 100 mg/kg, 100¢; death.

effects.

ADse.® mg, kg?
>501p
>25 s¢
>42.8 8¢
>4, 7 8¢
>501p
>10eip
>0 ip
>30.8 s¢
>0 8¢
> 100 s¢
>H s
>27
>0 s¢
~100 sc¢
> 100 xc
~204
12.0 (8.8-16.5) sc
>53.8 s¢
>16 ip
>50 ip
12.7 (9.3-17 .4) ip
23.8 (20.6-34.8) ip
>50 ip
16.2 (12.2-21.6) sc
$.6(6.0-12.3) ip

b Base.

4 Higher doses produce toxic
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, OH
1 —-\'3”( 1 20 117119 MeOH-1H0 Cog N 204 - CoHa0, - Hal) . HON
17 H —N = CH 20 N0 220-222 CagH3Na0) ¢, N
IS U NiCH 2 24 165--166. 5 MeOH-10 C;:HaN:O - CoHL 0, 1, N
1Tl N oy 1 25 228224 MeOH-E60 CouHuN0 - HCL ¢, N
/

20 —CH; —.\;h\“ 1 24 197-199 MeOH-ERO s HaeNLO - Co H O, H.N: Ce
+ Boiling point (0.3 mm). O oealed, 60,700 found, 80.17. »C: caled, 83.50; found, 63,15,

Tapre IV

Basic -30Bs111UTED 3,4,5,6-TETRAHYDRO-1-BENZ A ZOCIN-2( L H )-nNES
<$H;§nR’
Yield
Nw. W o Myp Recrystn =olvent Formmnia Amalyses
0l
21 —N 2 12 237238 MeOH-110 o NLOe - TTCT H, N:
\—//_><(‘ 11 "
20 _x}(-“ 2 18 225227 MeOH-11.01 (o HaN20 - HC COHLN
N

3 — e 3700 220-2300 ColleNO) Netotaly, N (basic)

1-(2-N-phenylpropionamidoethyl) - 4 - pheny1- 4~ piperi-
dinol to be 30 times that of meperidine.” The anal-
getic activity of 21 decreased by one-half upon re-
moving the 4-hydroxy group on the 4-phenylpiperidine
moiety. Reduction of the size of the ring to seven-,
six-, and five-membered structures (16, 7, and 6, re-
spectively) further decreased the analgetic properties.
With respect to 17, analgesia was decreased upon in-
creasing the ring size to eight members (23) or decreas-
ing it to five members (2).

Experimental Section’

The following detailed procedures are representative of the
preparation of compounds with varied riug sizes.
1-{2-(4-Hydroxy-4-pheny!-1-piperidy!)ethyl)-2-indolinone
Hydrochloride (6).—A mixture of 2-indolinone (7.4 g, 0.056
mole), 1-(2-chloroethyl)-4-hydroxy-4-phenylpiperidine hydro-
bromide (18 g, 0.056 mole), and 6.1 g (0.113 mole) of NaOMe
was suspended in 50 ml of C¢Hs and the mixtire was heated in a
steel autoclave at 110-120° for 3 hr. The mixture was filtered
and the red filtrate was concentrated. The residual red oil was
treated with HCl. The nonbasic material was extracted with
CHCl;.  The hydrochloride, which was insoluble in both H.O and
CHC;, was recrystallized from «~PrOH; yield 10 g. For further
purification, the material was sublimed (160°, 0.5 mm) and again
recrystallized from i~-PrOH; yield 2.5 g, mp 234-236°.

(7) All melting points are uncorrected and were determined with a Bacehi
capillary melting point apparatus (W. Bichi, Glasapparatefabrik, Flawil,
Switzerland)., Ir spectra were determined witl a Perkin-Elmer Model 237
grating spectrophotometer. Titrations were carried out with a Sargent
Model D recording titrator. Where analyses are indicated by symbols,
the elements or functions were within 20.49 of the caleulated valqes.
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3,4,5,6-Tetrahydro-1-[2-(4-hydroxy-4-phenyl-1-piperidy!)-
ethyl]-1-benzazocin-2(1H )-one Hydrochloride (21).—To 10.0 g
(0.057 mole) of 3,4,5,6-tetrahydrobenzazocin-2(1H )-one in 100 ml
of xylene was carefully added 3.0 g of NaH with stirring. The
reaction mixture was then refluxed with stirring for 2 hr. To
the mixture was added 3.0 g of NaH and 19.2 g (0.06 mole) of
1-(2-chlorethyl)-4-hydroxy-4-phenylpiperidine hydrobromide.
The reaction mixture was stirred under reflux for 8 hr, then
treated with H,O and CHCl;. The organic solvents were
concentrated in vacuo leaving an oily residue. The starting amide
was removed by vacuum distillation; the remaining residue
weighed 17.0 g.  The hydrochloride was prepared by adding ex~
cess HCl in 7-PrOH to a solution of the base in MeOH. Upon
addition of Et;0, a solid formed which was recrystallized three
times from MeOH-Et,0; yield 3.5 g, mp 237-238°,

1-[3-(4-p-Fluorophenyl-1-piperazyl)propyl]-3,4-dihydro-7-

ANALGETIC 3-PYRROLIDINYLANILIDES AND DIHYDROBENZOXAZINONES 583

hydroxycarbostyril Hemioxalate (15).—To 15.0 g (0.032 mole)
of  7-benzyloxy-1-[3-(4~p-fluorophenyl-1-piperazyl)propyl]-3,4-
dihydrocarbostyril in 200 ml of absolute EtOH was added 2.5 g
of 109, Pd-C and the mixture was hydrogenated at 3.5 kg /cm? for
2 hr.  The solution was filtered to remove the catalyst and the
filtrate was concentrated in vacuo leaving an oil.  The oxalate was
prepared by adding 3.0 g (0.034 mole) of oxalic acid in Et,O to
13.0 g (0.034 mole) of the free base. A solid material was ob-
tained which was recrystallized from MeOH-Et,0; yield 5.0 g,
mp 209-210°.
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Some 1l-substituted 3-pyrrolidinylanilides and 1-substituted 3-pyrrolidinyl-2H-1,4-benzoxazin-3(4H )-ones
have been prepared and tested for analgetic activity. Several of the compounds show moderate to potent

activity.

Anilides of the structural type I have been shown to
be strong analgetics.! In this paper the preparation
and analgetic properties of a series of l-substituted 3-
pyrrolidinylanilides (II) and dihydrobenzoxazinones
(III) are described. These structures can be viewed
as cyclized versions of I.
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Chemistry.—The synthetic routes used to obtain
these compounds are shown in Chart I. The anilino-
pvrrolidines (V) were prepared by the nucleophilic
displacement of the toluenesulfonate ester of a
3-pyrrolidinol or a 3-bromopyrrolidine (IV) by an
aniline derivative. This tosylate displacement reaction
has been previously reported.? The properties of new
compounds are given in Table I. The N-substituent
was varied by starting with the appropriate 1l-sub-
stituted pyrrolidine (IV) or by catalytically hydrogenat-
ing the 1-benzylpyrrolidine (V, R = benzyl) to the
corresponding secondary amine and alkylating with
the appropriate alkyl halide. Treatment of the anilino-
pyrrolidines with an acid chloride or anhydride gave
the anilides (VI) in good yield. The hydroxyanilides
(VI, X = OH) were prepared by the reaction of the
hydroxyanilinopyrrolidines and 2 equiv of propionie

(1) R. A. Hardy. Jr.. and M. G. Howellin "Analgetics.” G. deStevens, Ed.,
Academic Press Inc.. New York, N. Y.. 1965, Chapter V.

(2) W, J. Welstead, Jr.. J. P. DaVanzo, G. C. Helsley. C. D. Lunsford, and
C. R. Taylor, Jr.. J. Med. Chem., 10, 1015 (1967).

anhydride or propionyl chloride and subsequent hy-
drolysis of the ester with dilute NaOH. The first
equivalent of anhydride or acid chloride gave a mixture
of ester and amide as shown by ir and nmr spectra.

The dihydrobenzoxazinones (IX) were prepared by
the reaction of the 2-hydroxyanilinopyrrolidines (VII)
with chloroacetyl chloride and treatment of the resulting
amide (VIII) with base.

The experimental details are given in Tables I-III
and in the Experimental Section.

The ir and nmr spectra of the compounds described
are consistent with the proposed structures. It is in-
teresting to note, however, that the aromatic hvdrogen
at position 8 (o7tho to N) in 21, 22, 24, and 25 are at
unusually low-field positions (7 2.3-1.9) for compounds
of this type. Molecular models suggest that the o-
hydrogen of these compounds is erowded into close
proximity with the nitrogen of the pyrrolidine ring,
thereby experiencing a deshielding influence from the
unshared electrons on the N. Related proximity
effects have been described.?

Pharmacology.—Compounds were tested for anal-
getic activity in female mice (ICR strain) using a modi-
fication of the method of Nilsen* as previously de-
scribed.?

Toxicity was estimated in female mice of the same
strain, using two animals per dose level. Tle results of
these tests are summarized in Table IV. Some of the
compounds were also investigated for analgetic ac-
tivity using the method of Randall and Selitto.® In

(3) M. J. T. Robinson, Tetrahedron Letters, 1153 (1968).

(4) P. Nilsen, Acta Pharmacol. Toxicol., 18, 10 (1961).

(3) G. C. Helsley, J. A. Richman, C. D. Lunsford. H. Jenkins, R. P.
Mays, W, H. Funderburk, and D. N, Johnson, J. Med. Chem., 11, 472
(1968).

(6) L. O. Randall and J. J. Selitto, Arch. Intern. Pharmacodyn., 111,
409 (1957),



