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N-Acetyl-2,5-diiodohistamine.-—'Llhe reaction of 0.5 g of
N-acetylhistamine with 1.52 g of I was performed as described
for the other compounds. After addition of KIO; and extraction
of Iy, alkalinization to pH 8 produced a white voluminous pre-
cipitate. The compound was obtaiited in a final yield of 0.45 g
(34%;), melted at 214-216°, and gave one spot on tle with £y
0.80.  Anal. (C:H.I:N,0-H,0) C, H, I, N.
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Shamma and his coworkers® had successfully cm-
ployed sodium thiophenoxide in the demethylation of a
variety of quaternary salts and proposed that the re-
action proceeded by Sx2-type displacement. In view
of the fact that the benzyl or allyl are much better
leaving groups than methyl in nucleophillic displace-
ment, we have investigated the selective N-debenzyla-
tion or N-deallylation of a number of quaternary am-
monium salts with thiophenol in the presence of 5-209,
aqueous NaOH.

From various N-benzylammonium salts with other
N-alkyl groups, the corresponding debenzylated ter-
tiary amines were obtained selectively as shown in
Table I. The cleavage of C~N single bond by pyroly-
sig? or by treatment with inorganic salts containing
5% has been known in the case of both allylic and ben-
zylic salts. Thervefore, an investigation was made
whether either selective debenzylation or deallylation
would occur in the several N-allyl-N-benzylammonium
salts and a greater ratio of deallylation to debenzylation
was observed in all cases in Table IT.

All the tertiary amines obtained in Tables I and II
were found to be identical with authentic samples as
free bases and/or their salts by mixture melting point,
ir spectral, and tle comparisons.~** The unknown

11) Part I: 1. Kametani, K. Kigasawa, M. Hiiragi, T. Hayasaka, N.
Wagatsnma, and K. Wakisaka, ./. Heterocyclic Chem., 6, 43 (1969).

(2) This forms part CCLXXXXYV of studies on the Syntheses of Hetero-
eyelic Compounds. One part of this work is reported: T. Kametani,
K. Kigasawa, M. Hiiragi, N. Wagatsama, and K. Wakisaka, [eirahedron
Letters, 630 (1969).

(3) M, Shamma, N. C. Deno, and J. I. Remar, tbid., 1375 (1966).

(4) D. 8. Tarbell and J. R. Vanghan, Jr., J. Am. Chem. Soc., 65, 231 (1943).

(5) H. R. Snyder and J. C. Speck, tbid., 61, 668, 2895 (1939).

() T. Thomson and T. 8. Stevens, J. Chem, Soc., 1932 (1932).

(7) J. A, Barltrop and D. A. H. Taylor, tbid,, 108 (1951).

(8) J. L. Dunn and T. S. Stevens, ibid., 1926 (1932).

(9) A. Partheil and H. von Broich, Ber., 80, 618 (1897).

10y 'I'. J. King, J. Chem. Soc., 898 1951).

(11) J. V. Brann, Ber., 87, 2020 (1904); I. llasse and R, Wolffenstein,
ibid., 87, 3232 (1904).
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ammonium  salts were confirnied by microanulysis.
Quite naturally, benzyl phenyl thioether’ and/or allyl
phenyl thioether® were detected as by-products. In
this case, NaOH is thought to react with an cquimolar
amount of thiophenol (¢f. reaction 9 in Table II) in
the first place, and the resulting thiophenoxide anion
is an effective nucleophile but not hasic enough to
cause Hofmann degradation.

As an application of this method, a modified syu-
thesis of pentazocine (I),'"* namely, 1,2,3.4,5,6-hexa-
hydro - 8-hydroxy-2,6-methano-6,11-dimethyl-3-(3,3-
dimethylaltv])-3-benzazocine, 1 very effective amul-
getic agent with no dependence liability, has been in-
vestigated. In the previous paper,! we have already
reported the syntheses of several quaternary ammonium
salts (IT-IV) which were important intermediates for
pentazocine.  We also have reported that the re-
duetive debenzylation of IV by catalytic hydrogenation
afforded the expected pentazocine, but simultancous
reduction of the double bond occurred. Not sur-
prisingly, freatment of two quaternary ammonium
galts (II and IIT) with thiophenol in aqueous NaOH
gave only V.7 In the case of IV, the gsame treatinent
as above afforded a mixture of I (31.09) and VI (24.4¢)
which were also formed in 58.7¢7 (I) and 24.7¢, (VD)
vields by heating of 1V with excess sodinm thiophen-
oxide in an organic solvent.

HO HO
Me Me
NR
Me

11, X = I, B = CH.CH==Ci e

Ry = vV, R = Me
1L X = VI R = CILI'L

HQ = (
IV, X =

RRs

Thus, this reaction seems to provide a useful method
for debenzylation and deallylation. TFurther applica-
tion of this reaction ig in progress, especially aimed at
the debenzylation of the compounds having other re-
ducible functions together with an N-benzyl group.

Experimental Section!®

N-Benzyl Quaternary Ammonium Salts, (1) Reaction of
N-Alkyl Tertiary Amines with Benzyl Halide.—A mixture of |
molar equiv of tertiary amine and benzyl halide in dry PhH or ah-
solute EtOH was heated uuder reflux on a water bath for several
hours.  After cooling, excess Et:0 was added to the reaction mix-
ture, which was set aside to precipitate the erystals.  Collection
by filtration, followed by recrystallization, gave the corresponding
ammonium salts in 71-98¢ vields as shown in Table I.

(2) Reaction of N-Benzyl Tertiary Amines with Allyl Bromide,
-—A mixture of 1 nmolar equiv of tertiary amine and allyl bromide
in dry PhH was refluxed on a waler bath for 1-2 hr or kep( at
room temperatave for 1-2 days: the precipitated crystals were

(12) 1. N. Nazarov, V. N, Rakebeeva, and L. L. Shhoonina, Zh. Obshep.
Khim., 22, 611 {1952): Chem. Ahstr.. 4T, 5369 (1953).

113) A. McConbreyv and . W, Mathieson, J. Ckem, Soc., 2851 (19517,

(14) L. Claison, J. Prakt. Chem., [2] 108, 76 (1923).

(15) F. Gi. Bordwell and B. M. Pitt, J. Am. Chem, Soc., TT, 472 {10351,

(16) 8. D. Hurd and H. Greengard, thif., 82, 3356 (1930).

f17) L. L. May and N. B, Eddy, J. O:g. Chem., 24, 2904, 1432 (1054,

(18) 8. Archer. N. F. Alberton. L. S. Harris, A, X. Pieson, and 1. G
Bird, J. Med. Chem., T, 123 (1964).

{19) All melting points and hoiling points were not corrected.



Reaction
no.

1

2

@ Since these compounds were very hygroscopic, the absorption of H,O of erystallization was observed during weighing for microanalyses and the presence of HyO of crystallization was confirmed
by ir spectra since the mass spectrum of (uaternary salts is meaningless. »AXEF 3450 e¢m~1 (H,0 of erystallization). <A K5 3320 ecm~1 (Ho0 of crystallization). 4 H: ealed, 9.57; found,

Quaternary ammonium salts (g)

(061150”2)2+N(CH3)2 Cl-¢ (2.61)

(CeH;CH;CH, )(C:H;CHa) *N(CITy), C1-
(1.38)

ColT;CH, *N(C,,); C1- (1.9)

(CsH,)(CoHLCHy) *N (CHa)e Br=7 (7.0)

cyclohexyl

.
e, > N(CHa) CI™ (4.0)

¥
CH,GIT; Cl- (1.12)
3

(CH2)5N<CH

O;\IET/CH‘C% ¢~ (1.37)

~CH,

* CH.CeH;

CHIN< cmyem, T 6-0

10.01. ¢ C: caled, 69.15; fouud, 69.65.

Reaction
no.

9

10

11

12

13

Quaternary ammonium salts (g)

CeH; N (CH; )o(CHCH=CH,) Br—* (1.4)

CsHiCH, *N (CHa)o(CH,CH==CII,) Br~*
(6.0)

r CHLCH,

n .= 4
(CH,)sN< CILOH-CH, Br- (4.5)
* CH.CeH,
(CH,),N< 7 28 Br- (5.0)

CH,CH=C(C1II;).

mﬁm’c"“" I-(10.8)
CH,CH—C(CH)),

TaBLE I

DEBENZYLATION OF QUATERNARY AMMONIUM SALTS

Mp, °C
(solvent of reerystn)
93-95
(i-PrOH)
169-172
(i-PrOTI -
Et.0)
190-191 dec
(i-PrOTI-
Et,0)
110-111
(EtOH)

194-196
(Me:CO)

243-245 dec
(i-PrOH)

195-197
(--PrOH)

192-193
(i-PrOH)

Formula

Cy7H2CIN

CislCIN

015H24CIN . 075]{20“ b

CisHaCIN

CrHgoCIN - 0.21H,04-¢

CuHuIN

TasLE 11

Analyses

I'hioplienol,
£
5.5

2.75

3.0

9.0

C, N; H4 5.2

C, H,N

1.1

5.0

DEBENZYLATION AND DEALLYLATION OF QUATERNARY AMMONIUM SaLTS

Mp, °C
{sclvent of recrystn)

123-124 (AcOEt)

99-100 (Me2CO)

151-152
(i-PrOH-
MezCO)

156-159 (Me.CO)

102-103
(MeCO-H0)

Formula Analyses
C:HaBrN 3 H, N
CI'JI’I%BI'N C, II, N
CuHygIN C, I, N

Thio-
plienol,
g

3.3

8.0

2 This compovnd was characterized as its hydrochloride as follows: colorless leaflets, mp 196-197° (&-PrOH-Et;0).

Aq

NaOH, Temp,

ml (%) °C
12 (10) 75

30 (10) 75

20 (10) 75

18 (10) 70

32 (10) 70

Aq NaOll,

ml (%)

10 (20)

10 (20)

10 (20)

30 (10)

20 (10)

2 (20)

4 (5)

11 (10)

Time, ————
Debenzylated product

br

3

5

S

°C

90

90

90

60

80

90

70

80

(CI;3).N CH,CH=--CH,*

(0.49)

(CI),NCH,CH=CH,

Temp,

Time,
Iir

5

7

10

(523

10

None

(28.3)

(0.74) (34.0)

Tertiary amines (yield, g, %)

Tertiary amine
(yield, g, %)

CeH:N (CH;),
(1.4) (85.1)

CeH;CHCILN (CH,),
(0.52) (69.7)

6061 Amnp

(CH,CH, )N
0.6) (22.1)

CelI,N(CH, ),
(2.8) (96.6)

Cyclohexyl-N (CI3);
(1.9) (95.0)

(CH.),NCH; (1.0)(60.9)

7 (0.38)(51.4
mcm ©38)(51.4)

(CH.);NCH,CH,CH;
(1.4) (76.1)

SELON

Deallylated product
C¢HsN (CHjs),
(0.6) (82.2)
Cs[{sCHzN(CHg)g
(1.53) (55.6)
(CH,),NCH,CsH ;1!
(1.33) (43.5)

(CH,)NCH,CH=C(CIH,),? (CH:),NCH,CsH,11
(0.5) (23.5)

( I :NCH,CH=C(CH3)L a (I :NCHzCﬁHs

Anal. (CuHN.HCD) C, H, N.

(1.55)(30.1) (2.86) (49.5)

(1.7) (69.5)

¢69
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collected and reerystallized to give the corresponding salts as
shown in Table I1.

(3) Reaction of N-Benzyl Tertiary Amines with 3,3-Di-
methylallyl Bromide.—A mixture of 1 molar equiv of tertiary
amine and 3,3-dimethylallyl bromide in dry Me;CO was refluxed
on a water bath for 1-5 br in the presence of dry NaHCO;.20  After
completion of the reaction, the solvent was distilled, and the
residue was extracted with EtOH in order to remove an inorganic
reagent and filtered. Evaporation of the filtrate gave the corre-
sponding salts as shown in Table I1.

(4) 1,2,3.4,5,6-Hexahydro-8-hydroxy-2,6-methano-3,6,11-
trimethyl-3-(3,3-dimethylallyl)-3-benzazocinium Iodide (III).--
A mixture of 0.36 g of I, 0.54 g of Mel, and 20 ml of dry PhH
was refluxed on a water bath for 3 hr.  After cooling, the solvemnt
was distilled and the residue was triturated and washed (Et;0)
to give 0.34 g (63.1¢;) of colorless needles, mp 105-107° dec,
which were used in the following reaction.

(5) 3-Benzyl-1,2,3,4,5,6-hexahydro-8-hydroxy-2,6-methano-
6,11-dimethyl-3-(3,3-dimethylallyl)-3-benzazocinium Bromide
(IV)—A mixture of 2 g of I, 20 ml of dry PhH, and 3 g of PhCH,-
Br was refluxed on a water bath for 40 min. After cooling,
excess EtyO was added to the reaction mixture, which was set
aside to precipitate 3.1 g (979%) of a colorless powder. Recrys-
tallization from EtOH-Et,O afforded a colorless powder, mp
159-161° dec, identical with an authentic sample (VIII)! by
mixture melting point and ir (KBr) speetral comparison.

Reaction of Quaternary Ammonium Salts with Thiophenol.
(1) Reaction of N-Benzyl Quaternary Ammonium Salts with
Thiophenol in Aqueous NaOH.—A mixture of N-benzyl deriva-
tives (¢f. reaction 1-8 in Table 1), excess thiophenol, and aqueous
NaOH solution was heated on a water bath with stirring. After
cooling, the reaction mixture was extracted (Et;0). The extract
was washed (saturated NaCl solution) and then extracted with
5-1097 HCL.  In this case evaporation of the above Et.O gave
benzyl phenuyl tliocether as colorless plates (from EtOH), mp
41-42°1% The acidic solution was made basic with aqueous
NaOH or concentrated NH,OH and extracted with a large
amonnt of Kt:0. The extract was washed (saturated NaCl
solution), dried (Na,S0y), and evaporated to give the free bases,
which were purified as such, and/or salts by recrystallization or
distillation i vacuo.

(2) N-Allyl- and N-(3,3-Dimethylallyl)-N-benzyl Quaternary
Ammonium Salts with Thiophenol in Alkaline Solution.—Byv
the same conditions as above, reactions 9-13 in Table IT were
carried out to give a syrup, which showed two spots (except in
case of 9) on its tle (Wakogel B-5).  Column chromatography on
silicte aeid using PhH, PhH-CHCl;, CHCl; CHCl3-MeOH,
and finally MeOH as eluent, followed by purification, gave two
compounds as shown in Table II, which were characterized by
tle and ir spectral comparisous with the authentic samples.
Furtherniore, benzyl phenyl thioether, mp 40-41°,%5 and allyl
phenyl thioether, bp 83-87° (10 mn1),'¢ were obtained as insoluble
substances in aqueous NaOH and aqueous HCL.

(3) Reaction of II and III with Thiophenol in Alkaline
Solution.-—~A mixture of gnaternary ammonium salts (II and
I1T), thiophenol, and 579 aqueous NaOH was heated on a water
bath at 40-50° with stirring for 5 hr.  After cooling, the reaction
mixture was mixed with Et.O and extracted with 109; HCI.
‘I'he acidie extract was made basic with concentrated NH,OH
and again extracted with CHCI; while salting out. The extract
was washed (H0), dried (Na.SOy), and evaporated to give a
colorless solid, whose recrystallization from EtOH gave V in
66.9-90.59 vields, identical with an authentic sample.?

(4) Reaction of IV with Thiophenol in Alkaline Solution.-—-
A mixture of 3.9 g of IV, 9.4 g of CsH;SH, and 34 ml of 5, NaOH
wis heated with stirring on a water bath at 40-50° for 5 hr and
treated as usial to give a colorless caramel-like substance, which
wis purified by chromatography using silicie acid. Removal of
the Yt,0 elnent gave 0.64 g (24.4%,) of VI and evaporation of the
Et,O-CHClL;s (95:5) eluent gave 1.24 (519%) of 1, both of which
were identical with the authentic samples.

(20) Since 3,3-dimethylallyl bromide is decomposed in the presence
of water, the HBr!4 formed seems to give the hbydrobromide of the base.
I'kerefore, this reagent was used.

Me Me

.
C=CHCH;Br + Hy0 —> iC‘CH:—«CHg + HBr

a
Me Mé OH

s
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(5) Reaction of IV with Sodium Thiophenoxide in Organic
Solvents.—A mixture of 2 g of IV, 1.18 g of CeH;83Nga,*! and 5t
ml of 2-butanone was heated o1 a water bath at 73-75° for 5 o
After addition of 30 ml of HyO to the reaction mixtirre, followed
by extraction with CHCl;, the CHCl; layer was evaporated ro
give a residue, which was extracted with 10¢, HCl. The resnd-
tant acidic solutiont was basified with saturated NaHCO; and
extracted with CHCl;. The extract was dried (Na;SO,) and
evaporated to give a brown caramel, which was purified by
silicic acid chromatography using Et,O, Et,0-CHCL, CHCIL,
and MeOH ax elnent.  Removal of Et.O gave .31 g (24.7°7) of
VI, whereas evaporation of ether-CHCL afforded .79 g (38.7' .
of I, both of wlieh were identical with the authentic samples,
respectively.
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In view of the local anesthetic activity of the avo-
matic esters of the dialkylamino alcohols such as pro-
caine, it was of interest to study the local anesthetic
activity of sulfamoylbenzoic acid ester derivatives.

p-Dipropylsulfamoylbenzoic acid and p-dibutyl-
sulfamoylbenzoic acid are widely used as uricosuric
agents.! Some dialkylaminoethyl esters of p-dialkyl-
sulfamoylbenzoic ucids were reported to block the
tubules in the kidneys, delaying secretion of therapeutic
substances,>® or forming crystalline salts with peni-
cillin. p-Dimethylsulfamoylbenzoic acid dimethyl-
aminoethyl and diethylaminoethyl esters were found
to be respiratory analeptics with low toxicity.®

In this work, aminoethyl esters of sulfamoylbenzoic
acids were synthesized by the route outlined in Scheme
I. The compounds prepared are tabulated in Table I
and were subjected to local anesthetic screening. Rab-
bit’s corneal application and subcutaneous injection
in the guinea pig were used to determine their anes-
thetic activities.®

The preliminary assays showed that p-dipropylsul-
famoylbenzoic acid dimethylaminoethyl ester hydro-
chloride (9), applied on the rabbits’s cornea as a 1%
solution, is as active as a 29 solution of cocaine hydro-

(1) C. 8. Miller, U. 8. Patent 2,608,507 (1052); Chem. Abstr., 47, 5140
(1953).

(2) Aktiebolaget Bofory, Brilish Patent 797,794 (1958); Chem. Abstr., 63,
4218 (1959).

(3) Aktiebolaget Bofors, 1. 8. Patent 2,091,283 (1861); Chem. dbstr.,
56, 4420 (1962).

(4) H. Sato, J. FPharm. Soc. Jupar, T2, Tt (1952).

(5) 1.1, Krasil'nikov, Furmakel. i. Toksikol., 28, 163 (1066).

(6) The authors thank Dr. 3. Djahanguiri, Faculty of Medicine, Univer-
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