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INTRODUCTION

" One of the most important groups of local anesthetics is the
class of alkyl and dialkylaminoalkyl esters of aromatic acids. Of
these compounds, the diethylaminoethyl esters are particularly
valuable. |

Diethylamine has the formula

CH3-0H2
» \
NH ; pyrrolidine has the formula
/.
' CH3-C}12 CHy~CHp
e N
NH
/7
CHy~CHp

It is obvious that pyrrolidine is merely a modified form of
diethylamine. The purpose of this work is to learn the effect of
substituting the N-pyrrolidyl nucleus for the diethylamino nucleus

in various esters of the local anesthetic type.



HISTORICAL

Since the principal use of this section will be as a reference
guide for future workers, a word as to its scope might well be in
order. ,

It was originally intended to list ali known compounds of the
type formulas XCgH,COOalkylene-NHR, XCgH),COOalkylene-IRp, and
XCéHhCOOalkylene-NRlﬁz, where X may be almost any substituent on
the benzene ring, alkylene is a saturated carbon chain, either
straight or branched, and R, Ry, ard 32 are saturated alkyl groups
or the allyl radical. Because of the very limited time available,
however, the literature search is only approximately complete, and
a greaﬁ many modifications of the‘original plan had to be made.

With the sole exception of cinnamic acid, only acids in which
the carboxyl group is joined directly to the aromatic nucleus have
been included.

Acids in which a heterocyclic group, such as thienyl, pyrridyl-

oxy, etc., is joined to the benzene ring have not been included,



with the exception of 3,,-methylenedioxy benzoic acid (piperonylic
acid). N-Acyl derivatives of amino-benzoic acids also have been
omit’;. ed.

Esters of polycarboxylic acids, as well as those of polyhydroxy
alcohols, have been omitted.

Compounds containing aryl groups, unsaturation, or functional
groups in the alcohol part of the molecule likewise have been
omitted. |

In the case of patents, only patents in which examples are
given'in the patent abstract are included. Patents of processes
have been omitted. Where a given campound has been patented in
othef countries and the United States, only the United States
patent has been listed,

The references for the methods of preparation of the esters
are merely samples, not necessarily the earliest in existence,

Where a compound's earliest appearance in the available 1lit-
erature is in Beilstein, only the Beilstein reference is given.

In the case of the German patents referred to in the section on
preparation of the esters, only the Chemisches Zentrallblatt refer-
ence has been given. Although sbme of these patents are listed in

Chemical Abstracts, no useful information whatever is given there.



GENERAL METHODS OF PREPARATION OF ALKAMINE ESTERS

The niéjority of alkyl and dialkylaminoalkyl esters are prepared
by one of two standard methods;

(a) Condensation of the alkamine alcohol with the corresponding
acid chloride s for example: |

pEtOCEH,,C0CL + HOCHaCHRN(CoHg)p —
pEtOCsHACOOCHZCHgN(Csz)Z.HCl (1)

Conditions vary widely. For monoalkyl aminoalkyl benzoates , the
solid hydrochloride of the alcohol often is heated on a water bath
with the appropriate acid chloride 2). if the amino alcohol is
soluble in dilute base, however, the i'eac{.ion may be effected by
warming the acid chloride with a mildly alkaline solution of the
amino alcohol (3).

Dialkylaminoalkyl esters may be prepared either by heating the

reacténts together directly (4) or by refluxing in an inert solvent

(1) C. A 41, 155; W. G. Christiansen and S. E. Harris (to E. R.
. squibb & Son) U. S. 2,404,691 (1946).
(2) J. s. Pierce,.J. M. Sa.lsbury, W. W. Haden and L. H. Willis,
.. J. An. Chem. Soc. 64, 2884~5 (1942).
(3) S. D. Goldberg and W. F. Whitmore, J. Am. Chem. Soc. 59,
.. 2280-2 (1937).
L. S. Fosdick and A. F. Dodds, J. Am. Chem. Soc. 65,
2305-6 (1943.



such as benzene (6), ether (7) or chlorofom (8). This is the prin-
cipal metho@ used today. ‘

(b) Heating the haloalkyl ester with the corresponding primary
or secohdary amine under pressure (9) or in a sealed tube at 100-110°
(10), for example: .

o PNO,CgHsCOOCH,CH,CL + HN(CoHg)y
PIN0,C4 s COOCH,CHoN(CHs )5 - HOL

This method is seldom used tbday, as methods have been worked
out whereby it is now much easier to prepare the corresponding alco-
hols than it was formerly.

The remaining methods have been uséd much less frequently than
the pfeceding two.

(c¢) An aromatic acid anhydride may be heated with a water solu-
tion 6r'suspension'of the alkamine alcohol. For instance, benzoic
anhjdridé, when heated with a water solution of dimethylamino-
ethanol, yields dimethylaminoethyl benzoate (11)

(C4H5C00) 0 *+ HOCH,CHoN(CH3)p >
CgHsCO00CH,CHaN(GH ), + CHCOOH

~(6) O. Kamm, J. Am. Chem. Soc. 42, 1030-3 (1920).
(7) C. A. 42, 1319; R. P, Parker and A. J. Hill (to American
. Cyanamide Co.) U. S. 2,429,275 (1947).
(8) C. A. 43, 2640; A. C. Cope (to Sharp & Dohme, Inc.)
) Ue Se 2,456,556 (1949). , . S
(9) Beilstein, Handbuch der Organischen Chemie, IX 393; Hoechste
. Farbwerke vormals Meister, Lucius und Bruening, Ger. 179,627
o (1904) Chem. Zentr. (19075 I, 1363.
(10) Beilstein, Handbuch der Organischen Chemie, IX 424; Hoechste
~ . . Farbwerke vormals Meister, Lucius und Bruening, Ger. 194,748,

Chem. Zentr. (1908) I, 1004. , '
(11) Beilstein, Handbuch der Organischen Chemie, IX 173; Chem. Fabr.

_Schering, Ger. 175,080, Chem. Zentr. (1906) II, 1226.



(d) An alkyl ester, usually the methyl ester, of an aromatic
acid may be\ heated with the alkamine alcohol, followed by distillation
of the methé.nol formed. For example, methyl benzoate, on being heated
with diethylaminoethanol, Ayields diethylaminocethyl benzoate (12).

| CgH5COOCH3 4 HOCHaCHaN(CoHg )y = |
C4H5COOCHCHoN(CoHs) 3 + CHOH

(e) An aromatic ‘acid may.be esterified directly with an alkamine
alcohol. For example, p-aminobenzoic acid, on being heated with
diethyla:niﬁoethyl alcohol in the presence of concentrated sulfuric
acid, yields diethylaminoethyl-p-aminobenzoate (13).

H250,, -
PNHoCgH) COOH # HOCHoCHaN(CoHg)y  ———
PNH,Cg H, COOCHCHoN(CaHs )2 + HoO

(£) The dry alkali metal sal£ of an aromatic acid may be heated
with én}aikyl or a dialkylhaloalkyl amine., For instance, sodium
p-aminobenzoate may be heated with diethylchioroethylamine at 110-
120° C. to produce diethylaminoethyl-p-aminobenzoate or its hydro-
chloride (14). |

| pNH,C¢H;,COONa + CLCHCHoN(CoH5)
PNH,C ¢H),COOCH,CHaN(CoHs )2+ HCL +

(12) Beilstein, Handbuch der Organischen Chemie, IX 173; Hoechste
Farbwerke vormmals Meister, Lucius und Bruening, Ger. 187,209
Chem. Zentr. (1907) II, 146k, ,

(13) Beilstein, Handbuch.der Organischen Chemie, XIV 42L; Hoechste
Farbwerke vormals Meister, Lucius und Bruening, Ger. 180,291

» Chem. Zentr. (1907) I, 1365. ,

(14) E. Merck, Ger. 189,335, Chem. Zentr. (1907) II, 2003,



(g) Aminobenzoic acid esters may be prepared by reduction of
the aikéminé esters of azobenzene dicarboxylic acid. For example,
‘2-diethylaminoethyl—p-aminobenzoate is prepared by the»action of
stannous chloride on azobenzene—h-hl dicarboxylic acid, bis

(diethylaminoethyl ester) (15).

(CzHS)zNCH2CH2—O-C‘i=O
CH
VRN SnCl,
CH CH
{ i
CH CH
N/
C
!
N =
— 2

2-pNHC 4 H), COOCHCHoN(C Hi ) 5

More often, however, the corresponding nitro ester is reduced.

As a rule, any of the standard methods of reduction may be used.

(15) Beilstein, Handbuch der Organischen Chemie, XIV, 424; Hoechste
Farbwerke vormals Meister, Lucius und Bruenlng, Ger. 180,292
Chem. Zentr. (1907) I, 1365.



A,

ALKYL, AND DIALKYLAMINOALKYL ESTERS OF BENZOIC ACID

Alkylaminoalkyl esters |
2-Alkylaminoethyl benzoates

CH5COOCH ,CHoNHR

Compounds, obtained originally or used as their hydrochlorides,

have been prepared in which R is methyl (16), isopropyl (17), butyl

(18) (19), isobutyl (18) (19), sec-butyl (17), amyl (18) (19),2-amyl

a7

(18) (19), cyclopentyl (19) (20): hexylr(ls) (19):‘1"'methy1"2"

amyl (17) (19), cyclohexyl (19), é?méthyl cyclohexyl (19), 4-methyl

cyclohexyl (19) , heptyl (19), 2-heptyl (18) (19), octyl (19), 2~octyl

amn

(18) (19) ‘and 2—ethy1hexyl 7.

(16)

(a7)

(18)

(19)
(20)

‘Beilstein; Handbuch -der Organischen Chemie, IX 173.

A. C. Cope and E. M. Hancock, J. Am. Chem. Soc. 66,
1448-53 (1944).

C. A, 41,.5263; J. R. Reasenberg and S. D. Goldberg
(to Oradent Chemical Co.) U. S. 2,421,129 (1947).

J+. R. Reasenberg and S. D, Goldberg, J. Am. Chem. Soc.
67, 933-9 (1945).

C. Ao 44, 5547; A. C. Cope (to Sharp & Dohme, Inc. )
Us Se 2 h86,37h (19&9)



2-Alkylamino-2-methylethyl benzoates hydrochlorides
Q6H50000H2-CH(CH3)NHR'HCl
Compounds of this type>have been prepared where R is cyclopentyl
(20) (21), cyclohexyl (20) (21), and (diisobutyl) methyl (20) (22).
ﬁ 2—Alkylam1no-2-ethy1ethyl benzoate hydrochloride
C6H5COOCH20H(02H5)NHR
Compounds of this-typenhave been prepared where R is isopropyl
(21) (22), cyclopentyl (21), cyclohexyl (20) (21), and (diisobutyl)
methyl (21) (22).
2-Alkylamino-2-2-dimethylethyl benzoates
06H5COOCHQC(CH3)2NHR
Compounds of thls type have been prepared or used as the hydro-
chlorides in which R is butyl (17) (18), isobutyl (18), amyl (17) (18),
cyclohexyl (18), 2emethy1cyclohexy1 (18), hemethylcyclohexyl (18), V
octyl (17), and 2-octyl (17) (18).
2-A1ky1amino-lﬂmethylethyl benzoate hydrochlorides
06H5COOCH(CH3)CH2NHR HC1
Compounds of thls type have been prepared in which R is cyclo-
pentyl (20) (21) and cyclohexyl (20) (21).

(21) C. A¢-45, 181; Sharp & Dolme, Inc., Brit. 632,561 (1949).
(22) C. A. 4by, 7880; A. C. Cope (to.Sharp & Domme, Inc.)
- U. Se 2,497,39% (1950).
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2-Alkylamino-l,l-dimethylethyl benzoate hydrochlorides
C6H5COOCH(CH3)ZCH2NHR-HCl

Canpounds of this type have been made in which R is cyclopentyl

(20) (21) and cyclohexyl (20) (21).

(26)

zs—Methyla{:ng?)o-l,l,2-trimethylét.hyl benzoate

061{'5'&(CHB)zczn(crri)Bl\mcH3 (23)

3-Methylaminopropyl benzoate

C4H5COOCH,CHCHRNHCHg (24)

3-Cyclohexylamino-2-methylpropyl behzoate hydrochloride
CHgCOOCHCH(CHg )CHoNHC g Hy  +HOL (25)

3-Alkylamino-1 ,3—t.ri1hethylpropyl benzoate.
CéHsdbOCH(CHB)CHZC(CHB)zNP{R

Compounas of tilis type ha.ve. been prepared 1n which R is methyl

, ethyl (26) and propyl (26).

(23)
(24)
(25)
(26)

C. A. 26, 2966; C. Ma.nnlch and H. Wieder, Ber. _5__,
'385-90 (1932). ,

C. A. 15, 2877; J. vonBraun and O. Braunsdorf

Ber. 5LB, 685-703 (1921).

A. C. Cope and E. M. Hancock, J. Am. Chem. Soc. 66,
1738-47 (1944).

Beilstein, Handbuch der Organlschen Chemie, IX, 176.



2(Ethylaminomethyl) cyclohexyl benzoate (27)

CHy~CHy
C4H5COOCH CHy
CH~CH,

B. Dialkylaminoalkyl esters
(1) Esters in which the alkyl groups are not mixed
" Dialkylaminoethyl benzoate hydrochlorides
 GgHsCOOCH,NR,* HC1
Compounds of this type have been prepared in which R is ethyl
(29) (30), propyl (30), butyl (30) and isoamyl (30).
7 Alkyl—dlmethylamlnomethylmethyl benzoates and hydrochlorides

06H5COOC(R)N(CH3)2

Compounds of this type have been prepared in which R is cyclo-
hexylmethyl (28), isoamyl (28) and propyl (28).

(27) C. A. 22, 590; C. Mannich and W. Hof, Arch. Fhanm. 265,
o . 589-98 (1927). - :
(28) C. A. 26, 2966; C. Mannich, B. Lesser and F. Silten,
" Ber. 5B, 378-85 (1932). . . )
(29) E. V. Lynn and F. V. Loefgren, J. Am. Pharmm. Assoc.
1, 970-2 (1925). |
(30) E. V. Lynn and F. V. Loefgren, J. Am. Pharm. Assoc. 21,
541-8. (1932) |



Dla.lkylammoethyl benzoates
CéHscOOCHQCHzl\IRZ
Compounds of this type have been prepared in which R is methyl
(1), ethyl (1), butyl (31), sec butyl (31), isoamyl (1), piperidino
(33) (34) (35) (36), N-ethyl-2-piperidino (37), 3-methylpiperidino
(38) (39) (AO) s Lp-methylplperid:mo (41), and h—morphohno (35). The

hydrochlorldes of these compounds a.lso have been prepared.

(31) E. S. Cook and C. W. Kreke, J. Am. Chem. Soc. 62,
~ . 1591-3 (1940).
(32) €. A. 19, 153; R. Adams, E. H. Volwiler and R. L. Jenkins,
~ . U. 8. 1,513,730 (1924).
(33) cC. A. 32 8361 H, Horenstein and H. Pahliche, Ber. 71B,
. 16L4-57 (1938)
(34) L. A. Walter and R. J. Fosbinder, J. Am. Chem. Soc. 61,
. .173-14 (1939).
(35) M. T. Leffler and H. C. Brlll, J. Am. Chem. Soc. 55,
. 365=70 (1933).
(36) C. A. 24, 208; F. L. Pyman, J. Chem. Soc. 93, 1793-1807
~ (1906) Proc. Chem..Soc.
(37) W. H..Hunt and R. J. Fosbinder, Anesthesiology 1,
. 305-11 (1940). .
(38) S. M. McElvain, J. Am.Chem. Soc, 49, 2835-40 (1927).
(39) J. R. Thayer and S. M. McElvain, J. Am. Chem. Soc..50,
. 3348-55 (1928).
(40) C. A. 25,.1037; S. M. McElvain, U. S. 1,784,903 (1930).
(L}l) C. F. Balley and’ So M. McElvaln, Jo Am, Chem. Soc,’ L,
1633~40 (1930).



2-Dialkylamino~l-methylethyl benzoates
© CgHsCO0C(CHy )-CHp Ry
Campoﬁhds of fhis)type have been prepared in which R is methyl
(h2) » ethyl (42), isoamyl (43), and 2—methylp1per1d1no (44) .
© 2-Dialkylamino-1,1-dimethylethyl benzoates
© CgH5C00G(CH3)CHp- MRy
Compounds of fhis.type have been.prepared in which R is méthyl
(43) and ethyl (45). ‘
" 2-Dialkylamino-l-ethylethyl benzoates
CH5COOCH(CH3 ) (CoHs )CHoNRy
Compounds of this ﬁype h;ve been prepared in which R is methyl
(43) (hé) and ethyl (45).
* 2-Dimethylamino-l-methyl-l-alkylethyl benzoates
" G¢HsCO0C(CH3) (R)CHpN(CH3 ),
Compounds of thié.typeahave b;en prepared in which R is propyl

(47), isobutyl (47) and isoamyl (47).

(4L2) Beilstein, Handbuch -der Organischen Chemie, IX, 17h.

(L3) Beilstein, Handbuch der Organischen Chemie, IX, 175.

(44) S. Mi McElvain and T. ‘P, Carney; J. Am. Chem. Soc. 68,

.. 2592-600 (1946).

(45) W. T. Olsen and: F. M. Whitacre, J. Am. Chem. Soc. 65,

. 1019-20 (1943). :
(46) C. A+ 15, .2672; M. Cano and J. Ranedo, Anales Soc.: espanola
. fis quim. 18, 184-206 (1920).

(47) Beilstein, Handbuch der Organischen Chemie, IX, 176.



2-Piperidino-l-alkylethyl benzoates

’/,,zcaz-cnz

CéHﬁCOOCHR-CHQN CH,
N e
CHy~CH,
Compounds of this type have been prepared in which R is propyl

(28) and isobutyl (28).

2-Dimethylamino-l,1-diethylethyl benzoate

2-Dimethylamino-l-cyclohexyl benzoate

/

CgHsCOOCH CHp (48)

CHy-CHp

$50@

N-CH3)2

2-Diethylamino-2-ethylethyl benzoate
| CgHCO0CH~CH(CoHs)N(Colis)y  (45)

2-Dialkylamino-1l,1l,2-trimethylethyl benzoates
06H5cooc(CH3)20H(CH3)NR2
Compounds of this type have been prepared in which R is ethyl

(28) and piperidino (28).

(h8) C.. A. 20, 2831; A. Koetz and P. Merkel, J. Prakt. Chem.
113,759-76 (1926)
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3—Dialkylaminopropyl benzoates
~ CgH5COOCH,CHyCH MRy

Cmnpouﬁds of this type have been prepared in which R is methyl
(49), ethyl (42) (50), pyrrolidino (51), piperidino (38), 2-methyl-
piperidino (38) (39), L-methylpiperidino (41), 2-propylpiperidino
(L4), 2-isopropylpiperidino (44), 2-amylpiperidino (44), 2~(3-amyl)
pipéridino (44), 2-he:qylpiperidino (L), h—isopropylpiperidino (hh),
l-amylpiperidino (44), 2,3-dimethylpiperidino (L4), 2,k-dimethylpip-
eridino (i4), 2,5-dimethylpiperidino (i), 2;6-dimethylpiperidino

(4k) and 2,4,6~trimethylpiperidino (4k4).

3-Dialkylamino-l-alkylpropyl benzoates
© CgH5CO0CHR) CHyCHoN(R)
Compounds of thisk type ila;re been prepared in which R is methyl
(27), piperidino (27) and 2-methylpiperidino (44) when Ry is methyl;
in which R. is piperidino when Ry is isobutyl (27); and in which R

is ethyl when Ry is ethyl (45).

(49) C. A. 27, 2761; C. Mannich, Ger. 571,295 (1929).
(50) ©. A. 30, 4160; C. Rohmann and B. Scheurle, Arch. Pharm.
" T2m, T10-26 (1936).
(51) L. H. Andrews and S. M. McElvain, J. Am. Chem. Soc.
. .51, 887-92 (1929).
(52) C. A. 22, 590; C. Mannich and W. Hof, Arch Pharm. 265,
589-98 (1927) A
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3-Dialkylamino=-2-a2lkylpropyl benzoates
 CgH5COOCH,CHR, CHolNR,
Compounds of this type have been prepared in which Rj is methyl
(27) and 2—n;ethylbutyl (53) when R is methyl, and in which R is
piperidino when R; is methyl (27).
3~Dialkylamino~-2, 2—dimethyli3ro pyl benzoates
| CgHsCOOCH,=C(CH3 )oCHgRy
Compounds of this typ;a have been prepared in which R is methyl
(h9) , ethyl (49) and 4-methylpiperidino (44).
3~ (h—MethylpiperJ_dlno)-Z 3-d:methylpropyl benzoate
—2—Methylpiperidinoalkyl benzoates -
CHp-CHo

/
CH=COO(CH5) N CH.
645 | 2»n\ / 2

CH-CHy
(‘}H3 |
Compounds of this type have been prepared in which nisé4, 5
and 6 (44).
3 Q(A;Meth;‘)flpipe ridino)-1, é—dimethylpropyl benzoate
‘ ’ CHp~CHp
C6H5COOCH(CﬁBjCH(CH3)CHgN . cHCH  (bk)
N/
CHo~CH2

(53) C. A. 22, 591; C. Mannich and Phe Hoemg, Arch. Pharm.
265, 598—610 (1927)
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3-Dialkylamino-1,3,3~trimethylpropyl benzoates
© CgH5COOCH(CH3 )CHaC (CHg Jolit
Compounds of this type have been prepared in which R,is methyl
and ethyl (47).
1—Alkyl-i+-piperidyl benzoates
Y, CHx-CHp
C6H5CO0CH . / N-R
CHy-CHop
Compounds of this type haverbeen prepared in which R is methyl,
ethyl, propyl, butyl and isoamyl (54).
5-Diethylaminoamyl benzd;te
© CgH5000(CHg) sN(CaHs ), - (50)
2-(Piperidinomethyl) cyclohexylmethyl benzoate
CHp-CHp
/7N
06H5-COOCH2-CH CH,
CH-CH, (28)

(51;) N. W. Bolyard and S. M. McElvain, J. Am. Chem. Soc.
L: 922-8 (1929) .



2-(Piperidinomethyl)-cyclohexyl benzoate

CH,~CHp
’ N
06H5COOCH\ /CH2
CH-CH, (53)
I CHy-CHy |
/7N
CHo-N CHp
\
CHo~CHp

(2) Esters in which the alkyl groups are different
| 2-Ethylisopropylaninoethyl benzZoate -

CoHsCOOCHLCHoN(CoHs ) CH(CHz)p - (55)

3-Methylethylaminopropyl benzoate ,
' CgH5C00(CHp) 3N(CH3) (CoHs) - (55)

3-Ethylisopropylaminopropyl benzoate

CgHsCO0(CH,)3N(CoHs)  CH(CH3), (55)

3-Methylethylamino~1,3,3-trimethylpropyl benzoate

06H5COOCH(CH3)CHZC(CH3)2N(CH3)(02H5) (&7

(55) H. C. Brill, J. Am. Chem. Soc. 54, 2484-7 (1932).

18
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2-(1-Ethyl-2-pyrrolidino) ethyl benzoate

CHQ—QE?
C4H5COOCH,CH ~CH CHy (56)

\N/
t
CoHs

2~(2-Ethyl-l~-pyrrolidino) ethyl benzoate

CHy~CHop

C6H5COOCH20H2N\ (57) |

CH-CH,
{

(56) R. C. Fuson and C. L. Zirkle, J. Am. Chem. Soc. 70,
. 2760-2 (1948). . ,
(57) Henri Nommant, Compt. rend. 226, 1734-6 (1948).
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ALKYL AND DIALKYLAMINO ESTERS OF ALKYLBENZOIC ACIDS

A. Esters of unsubstituted alkylbenzoic acids
(1) p—CchéHhCOOH

The following alkamine esters have been prepared: 2-ethylamino-
ethyl (19), 2-butylaminoethyl (18) (19), 2-isobutylaminoethyl (18)

(19), 3-diethylaminopropyl (58) and 3-piperidinopropyl (4k).
(2) p-C2H506HhCOOH

The following alkamine esters have been prepared: 2-butylanino-
ethyl (18) (19) and 2-isobutylaminoethyl (18) (19).
(3) p~(CHg ) ;CHC4H), COOH

The fbllowing alkamine esters have been prepared: 2-butylamino-
ethyl (18) (19), 2-isobutylaminoethyl (18) (19), 2-amylaminoethyl
(18) (19); 2—dimethy1aminoethy1 (59), é—diethyiaminoethyl,(59),
2-diethyiaminopropy1 (59) and 3-pipéridinopropyl (L) |

(4) 3-(2-Methyl-l-piperidino) propyl-p-cyclopentyl benzoate (60)(61).

(5) 3-(2-Methyl-l-piperidino) propyl-p-cyclohexyl benzoate (60) (61).

—(?8) C. A. 10, 2387; E. A. Wildman and L. Thorp, U. S.
© . 1,193,651 (1916).
(59) Je T Bryan and P. A. Foote, Je Am, Pharm. Assoc.
.39, 6L4 (1950). .
(60) - C. A. b, 35233 Eli Lilly & Co., Brit. 616,312 (1949).
(61) C. A. k2, 5470; S. M. McElvain and T. P. Carney,

U. S. 2,439,818 (1948).
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B. "Esters of side chain substituted alkybenzoic acids
(1) -Dialkylaminoalkylene—p—(5-hydroxyamyl) benzoates
‘ ' p—Hé(CH2)506HhCOO(CH2)nm2 ’

Compounds of ﬁhisvtype havé been prepared in which R is methyl,
ethyl, 2-methylpiperidino and 2,6-dimethylpiperidino when n is 2
and in which R is 2-met£ylpiperidino and 2,6-dimethylpiperidino when
n is 3 (62).

(2) 2—D1ethylam1noethyl—p—(2—ethoxyethy1) benzoate (1)
(3) o-Alkoxymethyl benzoates
| (a) o-RocHzc(,HAcoocachZN(czﬂg2

Compounds of this type have been prepared in which R is ethyl,
butyl and isoamyl (63).

(b) o-RlOCH206HhCOO(CH2)nI\IR2

Compounds of this type have been prepared in which R is butyl
when n is 3 and R} is ethyl, and in which R is butyl when n is 2 and
R1 is isoamyl (63).

(4) Aminoalkylbenzoic acids
. (a) p-NH,CHCgH, COO(CHp) NRy

Campoﬁnés of this type have béen prepared in which R is ethyl,

piperidino and 4~morpholino when n is 2 and in which R is piperidino

when n is 3 (64).

(62) R. O, Clinton, U. J. Salvador, S. C. Laskowski and J. S. Buck,
_ Jo Am. Chem. Soc. 72, 1331~4 (1950),.
(63) ¢, A. 40, 96; R. P, Parker and A, J. Hill (to American Cyana-
(64) F. F. Blicke and‘w. M. Llllenfeld J. An. Chem. Soc. 65,
© 2281-4 (19143)
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(b) p-NHCHpCHoCgH),COOH
- (1) p-NH20H20H206HhCOO(CH2) NRo
Compounds of this type have been prepared in which R is 4-morpho-~
lino and piperidino when n is 2 and piperidino when n is 3 (64).
(2) 3-piperidino—2-2—dimethylpropyl—p—
(2~aminoethyl) benzoate (61;)
(c) p-NHz(CHz)BC(JHhCOOH
(1) p-NH,(CHy)3C4H,COO(CH, ), NRy
Compounds ofA this type have been prepared in which R is piperi-
dino when n is 2 and butyl when n is 3 (64).
(2) 3-piperidino-2, 2-dimethylpfopyl—p~
(B-amlnopropyl) benzoate (61;)
(d) p—NHZCH(CH3)—CH206H4COOH

The follow:.ng alkamine esters have been prepared: 2-piperidino-
ethyl, 3-piperidinopropyl, 3-morpholinopropyl and 3-piperidino-2,2-
dimethylpropyl (65).

(5)  p-(p-NOaCgH,CHo)C H,,COOCHCHN(CH5) o (1)

(6) p—(p—NHzC6H1+CH2)CéHl&COOCHQ_CHzN(Csz)2 (l)g

(65) F. F. Blicke and W. M. L:Lllenfeld Jo Am. Chem. Soc.
65, 2377-8 (1943).
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(7) Dialkylaminoalkylbenzoic acid
o (a) (C2Hs )oNCH,Cg ), COOH
‘ (1) Ortho isomer

The following alkamine esters have been prepared: 2-&1—
ethylaminoethyl, 3~diethylaminopropyl and 2-dibutylaminoethyl (7).

(2) Meta isomer

The 2-diethylaminoethyl ester has been made (66).

(3) Para isomer '

Thé following,alkamine esters have been prepared: 2-iso-
'butylaminoethyl (19), 2-diethylaminoethyl (67) and 3-dibutylamino-
propyl (67). | o

(b)  (Cy,Hg)oNCH,CgH, COOH

(1) Ortho isomer

Thé following alkamine esters have been prépgred: 2-di-
ethylaminoethyl, 3-diethylaminopropyl and 2-dibutylaminoethyl (7).

(2) Meta isoéér |

Thé following alkamine esters have been prepared: 2-di-
ethylamlnoethyl and 2(hﬂnorph011no) ethyl (66)

(3) Para isomer

“The following alkamine esters have been prepared: 2-di-

ethylaminoethyl (19) and 27(h~morpholino) ethyl (19).

(66) ©i A. 42, 603; R. P, Parker and A. J. Hill (to American
. Cyanamlde Co.) U. Se 2,428,239 (1947).

(67) Ce Ao 41, 486; R. P, Parker and A. J. Hill (to American
. Cyanamlde CO.) U. Se 2,406, 627 (1946).



(8)

p-(«@ -Dialkylaminoalkyloxy) benzoic acids
p-(R)2N(CHy ), OCHyCg Hy, COOH
The'following alkamine esters have been prepared:

P- (R)zN(CHz )nOCH206 HhCOO(Cﬁz )xN(Rl )2 (68)

R n X R
ethyl 2 2 ethyl
ethyl 2 3 ethyl
ethyl 3 2 ethyl
ethyl 3 3 ethyl
butyl 2 2 butyl
butyl 3 2 butyl

The 2-diethylamino-2-methylethyl ester of p-3-diethylaminopro-

pyloxymethyl benzoic acid also has been prepared (68).

(9)
(10)

been

(1)

been

(12)

p—(p-Nitrophenoxymethyl) benzoic acid

The 2—diethylaminoethyl—ester has been prepared (69).
p~(Phenoxymethyl) benzoic acid

The 2-diethylaminoethyl and 3-diethylaminopropyl esters have
prepared (69).

p—(pAMethylphenoxymethyl) benzoic acid

Thé 3-diethy1aminopropylrand 3=dibutylaminopropyl esters have
prepared (69).

p-Phenylethyibenzoic acid

The following alkamine esters have been prepared: <2-diethyl-

aminoethyl and 1-dimethylaminoethyl-l-methylamyl (70).

(68)
(69)
(70)

C. A. 40, 176; V. 5. Salvin and A. J. Hill (to American
Cyanamide Co.) U. S. 2,385,104 (1945).

C. A. 39, 3303; V. S. galvin and A, J, Hill (to American
Cyanamide Co.j U. S. 2,375,138 (1945).

C. Ae 41, 2442; W. G. Christiansen and S. E, Harris (to
E. R. Squibb & Sons) U. S. 2,412,966 (1946).
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C. Esters of ring substituted alkylbenzoic acids

(1) Esters of derivatives of 2-alkylbenzoic acids
’ The following has been prepared: 2-diethylaminoethyl-2-methyl-

L-ethoxybenzoate (1) (71).

(2) Esters of derivatives of 3-alkylbenzoic acids

' The following have been prepared: 2-diethylaminoethyl-3-methyl-
L-~ethoxybenzoate (1), 2-diethylaminoethyl-3-methyl-2~ethoxybenzoate
(1), 3-dimethylamin&propyl~3-methYl—l;-butoxybenzoate (1) (1),
l-ﬁxethyl—l—dimethylamimamyl—B—methyl—h—butoxybenzoate (1) (),
2-diethylaminoethyl-3-ethyl-4-propoxybenzoate (72), 2-diethylamino-
ethjl—S-allyl—b,—propo:qrbenzoate (50), 3-diet.hy1aminopropyl—3-methyl-
L-phenethylbenzoate (70), and l—methyl-l—dimethyla.minomethylamyl—

3-methyl—l+-phenethyl‘benéoate (7).

(3) Esters of derivatives of 4~alkylbenzoic acids
o The following has been prepared: 3-piperidinopropyl-2-

hydroxy-4-butylbenzoate (44).

(71) - C. A. 41, 995; W. G. Christiansen and S. E. Harris,
_ U. S. 2,409,663 (1946).
(72) C. A. 37, 5708; C. Rolmann and H. D. Wilm, Arch. Pham.
280, 76-85 (l9h2)
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Esters of alkoxybenzoic acids

A. Methoxybenzoic acid
CH30C4H, COOH
(1) Para isomer
- The following alkamine esters have been prepared: 2-butyl-
aminoethyl (73), 2-diethylaminoethyl (50) (74), 2-butylamino- ,
2,2-dimethylethyl (2), 2-piperidinoethyl (75), 3-diethylaminopropyl

(76)(77), 3-piperidiﬁopropyl _(hh) and 5—dieti1ylaminoamyl (50).

(2) Meta isomer

The 2-diethylaminoethyl ester has been prepared (50).

(3) Ortho isomer

The 3-piperidinopropyl ester has been prepared (44).

(73) H. E. Thompson, C. P. Swanson and A. G. Norman, Botan.
. Gaz. 107, 476-507 (1946).
(74) W. A. Lott, S. E. Harris, W. G. Christiansen, J. A. Pham.
© " Assoc. 27, 661-5 (1938).
(75) C. A. 36, , 1608; C. Rohmann, W. Haas and H. Bergstermann,
. ArCho Phamo __L, l~|—25"'37 (1914-1)
(76) C. A. L, 2119; A. Einhorn and E. Uhlfelder, Ann. 371,
. - 162-1790
(77) C. A. 33, 173; T. Sabalitschka and E. Bohm, Brit.
4 487, 821+ (1938)
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Ethoxybenzoic acid
02H§b6H£COOH

Para isoﬁer

(a) Alkylaminoalkyl esters

The following have been prepared: 2-alkylaminoethyl, where

alkyl may be ethyl (1) (74) (78), butyl (79), isobutyl (78) or

amyl (78); 2-alkylamino-2,2-dimethylethyl, where alkyl may be amyl

or hexylr(2) (73); and 2-alkylamino-2-ethylethyl, where alkyl may

be ethyl, bﬁtyl or hexyl (2).

(b) Dialkylaminoalkyl esters

Esters of 2-dialkylaminoethanol have been prepared in which

alkyl is ethyl (1) (50) (80), butyl (1) (74) and piperidino (34).

Esters of B—dialkylamiﬁopropanol have Seen prepared in which

alkyl may be ethyl (1) (74) (81), butyl (65) and piperidino (50).

The S—diethylaminoamyi ester also has been prepared (50).

(78)
(79)
(80)
(81)

C. A. 43, L430; W. G, Christiansen and G. O. Chase (to
E. R. Squibb & Sons) U. S. 2,444,395 (1948).

J+ S. Pierce, J. M. Salsbury and J. M. Fredericksen,
J. Am. Chem. Soc. 64, 1691-L (1942).

F. H. Case, J. Am. Chem. Soc. 47, 3003-5 (1925).

J. C. Wagner, R. F. Sievers, A+ L. Bennet and A. R.
McIntyre, J. Pharmacol. 68, 437-53 (1940).



28

(c) Miscellaneous esters
Thé following have been prepared: 2-diethylaminocyclohexyl
(1) (74), 2-diethylaminoisohexyl (1), 2-diethylaminoethyl-l-methyl-

1-ethylethyl (74) and 2-diethylamino-2-isobutylethyl (74).

(2) Ortho isomer
| The following alkamine esters have been prepared: 2-butylamino-
2,2-dimethylethyl (2) and diethylaminoethyl (1).
(3) Meta isomer V V
The following alkamine esters have been prepared: 2-butylamino-
2,2-dimethylethyl (2), 2-amylamino-2,2-dimethylethyl (2) and diethyl-
aminoethyl (1). |
C. Propoxybenzoic acid
C3Hr0CxH;, COOH
(1) Para isomer
The following alkamine esters have been prepared: butylamino-
ethyl (79), 2-alkylamino-2,2-dimethylethyl, where alkyl is butyl
(2), amyiA(Z) (73) or hexyl (2); 2-alkylamino-2-ethylethyl, where
alkyl méy’ﬁg‘butyi or hexyl (2);52-diethylamin6ethyl (1) (44) (50)
(74) (81), 2-dipropyléminoethyl (82), 2-pipéridinoethyl (75) and

: 3-piperiaiﬁopropyl (82).}

(82) GC. A. 325 4727; C. Rohmann, Ger. 658,359 (1938).
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(2) Ortho and meta isomers

- The following alkamine esters have been prepared: 2-butylamino-
ethyl—o-propoiybenzoate (2) and 2-diethylaminoethyl-m-propoxyben~
zoate (72). |

D. Isopropoxybenzoic acid

 p~(CH3)2CHOC4H),COOH

The folioﬁiﬁg alkamine esters have been prepared: 2-butylamino-
ethyl (79), 2-diethylaminoethyl (50) (7&) (83), 2-piperidinoethyl

(75) and 2—butylam1no-2—ethylethyl (2)

E. Allyloxybenzoic acid
P-CHy=CHCH,0CgH, COOH
The following alkamine eéters have been prepared: 2-diethyl—
aminoethyl (1) (35) (50) (74), 2-piperidinocethyl (75), 3-piperidino-
propyl (44) ahd7diéthylémino;2,Z-dimethylpropyl (1).‘

>(83) C. A. 41, 2442; W, G. Christiansen and S. E. Harris (to
- . E. R. Squibb & Sons) U. S. 2,412,966 (19&6)
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F‘, Butoxybenzoic acid
CAH9006HACOOH
(1) Para isomer
(a) Alkylaminoalkyl esters
Thé following have been prepared: 2-alkylaminoethyl, where
alkyl may be ethyl (78) (79), propyl (79), isopropyl (73) (79), allyl
| (79), butyl (73) (79), isobutyl (73) (79) and amyl (73) (79); 2-alkyl-
amino-2 2-dimethyletﬁy1 where alkyl may'be ethyl (2)'(73), propyl
(2), butyl (2) and hexyl (2); and 2-butylamino-2-ethylethyl (2)
( (b) ~D1alkylam1noalkyl esters
_ The following have been prepared: 2-dimethylaminoethyl (1)
(74) (82) (83), 2-diethylaminoethyl (1) (74) (82) (83), 3-diethyl-
émiﬁoproﬁyl (SO), 3-piperidinopropyl (LA), 5-(2-ﬁethy1piperidino)
propyl (84) (85), 3-(3-methylpiperidino)propyl (4k), 3-(hﬂmethyl-v
plperldlno)propyl (44) and 5-d1ethy1am1noamyl (50)
(c) Miscellaneous esters
The following have been prepared: 2-(2-methylpiperidino)-1-
methylethyl (44), 3-(3-methylpiperidino)-l-methylpropyl (44),
3=~ (h-methylplperldlno)—z 2—d1methylpropyl (hh) and 2-diethylamino-

l-methyl-l—ethylethyl (83).

(84) C. A. 43, 694; S. M. McElvain and T. P. Carney, U. S.
2,448,996 (1948).
(85) C. A. 43, 7509; Eli Lilly & Co., Brit. 617,191 (1949).
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(é) Ortho isomer

j The follqwing alkamine esters have been prepared: 2-isopro~-
pylaminoethyl (73) (79), 2-butylaminoethyl (73) (79), 2-isobutyl-
aminoethyl (73), 3 -plperldlnopropyl (hh) and 3-(2, - dunethylplper—

1d1n0)pr0pyl (hh)

(3) Meta isomer

The 2-butylaminoethyl ester has been prepared:(79).

G. p-Isobutoxybenzoic acid
p(CH3)20H0H20C6H£COOH
The foilow;ng aikamine esters have been prepared: 2-butyl-
aminoethyl (79), 2-diethylaminoethyl (50), 2-piperidinoethyl (75)

and 3-p1per1d1nopropy1 (hh)

H. p-Secondarybutoxybenzoic acid
p—02H5CH(CH3)066HhCOOH

The piperidinopropyl ester has been prepared (44).

i. p-Amyloxybenzoic acid
p—C5H11006HACOOH‘
The following alkamine esters have been prepared: 2-butyl-
aminoethyl (79), 2-alkylamino-2,2-dimethylethyl, where alkyl may
be propyl (2), butyl (2) (73) or amyl (2); and 3¥piperidinopropy1

(Ud).
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Je« p-Isoamyloxybenzoic acid
| p—(CHB)ZCH(CHZ)ZO%HhCOOH

The follow1ng alkamine esters have been prepared° 2~diethyl-
aminoethyl (50) (82), 2-piperidinoethyl (75) and 3-piperidinopropyl
w. |
K. “ p-Hequlm‘r;enzoic acid

p~CgHy 30C4H,COOH

The following alkamine esters have’been prepared: 2-ethylamino-
ethyl (79), 2-butylaminoethyl (79),2-butylamino-2,2~dimethylethyl
(713), 3—piperidinopropyl (44) and 3-(2,6-dimethylpiperidino)propyl
(b4). " ‘ '
i. ) p-Cyclohexyloxybenzoic acid
. p-Cgly OC4H, CO0H

The following alkamihe‘esters have been prepared: 3-piperi-
dinopropyl (hh) and 3-(methy1pnper1d1no)propyl. The position ofthe
methyl group was not glven (86).
M. p-Heptyloxybenzoic acid .

p~CoHy 50C4H, COOH

The folloﬁing alkamine esters have been prepared: 2-butyl-
aminoethyl (73) (79), z-alkylmninoéz 2-dimethylethyl, where alkyl
may be propyl (2) (73), butyl (2) (73), amyl (2) (73) or hexyl (2),

and 2-propylam1no-2-ethy1ethyl (2).

(86) C. A. 43, 8100; D. Cavanna, Minerva Med..gg, I, 615-16 (1949).
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N. Dodecyloxybenzoic acid
CR§25m6H4COOH
The following alkamine esters have been prepared: 2-butyl-
aminoethyl-p-dodecyloxybenzoate (79) and 2-butylaminoethyl-o-

dodecyloxybenzoate (79).

‘0. Miscellaneous esters
(1) 2-Diethylaminoethyl-p-substituted oxybenzoates

Compounds of this type have been prepared in which X is 2-di-

ethylaminoethyl (1), 2-bromoallyl (1) (74) (83), p-nitrobenzyl (1)

(70), p-aminobenzyl (1) (70), 2-phenylethyl (74), 2-ethoxyethyl
(7[.,), 2-(2-d1ethylam1noethyl)ethyl (74) and phenyl (87)
(2) 3-P1per1dinopropyl—p—substltuted oxybenzoates
CHp-CHy |
AN

Chy

p~XCy Hy COO(CH, )N
OWTETREN o
CHy~Chy

Compounds of this type have been prepared in which X is

phenyl, benzyl, 2—ph§enylethyl » P-(p-toluidyl), phenyl and sec- -

ondary hexyl (44).

(87) R. B. Burtner and G. Lehmann, J. Am, Chem. Soc. 62,
. 527-32 (l9h0)

X
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(3) Alkoxybenzoic acids with one or more substituents on the ring

The following have been prepared: <2-diethylaminoethyl-3,4-5-
trimethoxybenzoate (88), 2-dimethylamino-l-methyl-l-ethylethyl-3-
methoxy-4-acetoxybenzoate (89), 2-diethylaminoethyl-3-methoxy-4-
acetoxybenzoate (89), a.lkaminé)-3-methoxy-4—acetoxybenzoates s
where alkamine may be 2-diethylamineethyl, 2~dipropylaminoethyl,
2-dibutylaminoethyl, 3-diethylaminopropyl, 3~dipropylaminopropyl,
3~dibutylaminopropyl (90) and 2-diethylaminoethyl-3-methoxy-i-

ethoxybenzoate (1),

(h) Isolated esters

o , The following have been prepared: 3~diethylaminopropyl-p-2-
phenylethoxybenzoate (70), 3-(2 ,6-dimethylpiperidino)propyl—p--
phenoxybenzoate (44) and'2—diéthylaminoethyl-3 ,S-diodo—h-methoxy—

benzoate (91).

(88) C. A. 43, 1022; N. Loefgren and B. Lundquist, Swensk.
. Kem. Tid. 58, 206-17 (1946). = .

(89) E. Fourneau and J. Matti, J. Pham. Chim. 18, 247-58
(1933) C. A. 27, 5893.

(90) L. s. Fosdick and A. C. Starke, Jr., J. Am. Chem. Soc.

. 62, 3352-5 (1940).

(91) C. A. 42, 602; A. A. Goldberg and H. S. Turner (to Ward,
Blenkinsop & Co., Ltd.) Brit. 576,035 (1946).
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ESTERS OF NITRO AND AMINOBENZOIC ACIDS

These two classes of compounds have been treated together
because the nitrobenzoic acid esters are almost invariably inter—
mediates for the preparation of the aminobenzoic acid esters.

Throughout this section X signifies either the nitro or the
amino group.

A. Esters of p-nitro and p-aminobenzoic acids
(1) Alkylaminoalkyl esters
 2-glkylaminoethyl esters
p-XcéHACOOCHchQNHR

Compounds of this type have been prepared where R is ethyl
(19), propyl (3) (92), isopropyl (17), butyl (3) (17) (19) (92),
isobutyl (3) (17) (92), l-methylpropyl (17), amyl (3) (17) (92),
isoamyl (3) (92), 2-amyl (17), 3-amyl (17) (93), hexyl (19), iso-
hexyl (17), cyclohexyl (19) (25), lfmethylcyclohexyl (17) (93),
2-methyleyclohexyl (19), h-methylcyclohexyl (19) (93), 3,3,5-tri-
methylcyclohexyl (17), 2,2,6-trimethylcyclohexyl (93), 1,3-dimethyl-
butyl (93), heptyl (17) (19), 2-heptyl (17), h-heptyl (17) (93),
octyl (19), 2-octyl (17) (93) (94), 3-octyl (17) (94), 2-nonyl

(92) C. A. 35, 7659; S. D. Goldberg and W. F. Ringk, U. S.
. 2,252,713 (1941).
(93) C. A. 38, 4102; A. C. Cope (to Sharp & Dome, Inc. )
U. S. 2,339, 91a (19a4)
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(17) (93), 5-nonyl (17) (93), 256-dimethylheptyl (93), 2,6~-dimethyl-
L~heptyl (a7, 2-decyl (93) and l-methyl (17)
2-Alkylam1no—l—methylethyl esters
p—X06HhCOOCH(CH3)CH2-NHR
Compounds of this typé have been prepared in which R is
isopropyl, l-methylpropyl, isoamyl, 3-amyl, isohexyl, cyclohexyl,
h-lnethylcycvloheawl s 2-heptyl, A-heptyl, 2-octyl, 5-nonyl, 2 ,6-dimethylk
h-heptyl, 6-hendecyl, 2,8-dimethyl-5-nonyl, 7-tridecyl, 8-pentadecyl
and 10-nonadecyl (95).
2-Alkylamino-1,1-dimethylethyl esters
p—XcéHBCOOCl(Cﬁg)ZCHéNHR
Cdnpomds of thisrtype have been prepared in which R is propyl
(96a), isopropyl (25) (96), butyl (96a), isobutyl (96a), amyl (96a),
dsoamyl (25) (%6a), 3-auyl (25) (96), hexyl (97), cyclohexyl (25)
(98), heptyl (97), 2~heptyl (25) (96) (97), 2-octyl (25) (96) and
3-octyl 97). |

(94) C. A. 42, 5620; Novocol Chemical Manufacturing Co., Inc.,
. Brit. 598 656 (1948).

(95) A. C. Cope and E. M. Hancock, J. Am. Chem. Soc. 66,
. 1453-6 (1944).

(96a) s. D. Goldberg, W. F. Ringk and P. E. Spoerrl, Je Am.
- Chem. Soc. 61, 3562-4 (1939).

(96) cC. A. 43, 3038; A. C. Cope (to Sharp & Dolme, Inc.)
. U 8.72,459,217 (1949).

(97) W. F. Ringk and E. Epstein, J. Am. Chem. Soce __2,
: 1222-6 (1943). -

(98) Co Ao 44, 662; Sharp & Dohme, Inc., Brlt. 620,657

(194977
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Z-Alkyiamino-l,l—diethylethyl esters
P-XGH, CO0C(CH ;) LCH,NHR
Compounds of this typé have been prepared in which R is butyl
(92), isobutyl (92) and cyclohexyl (99).
2-Alkylamino-é-methylethyl esters

P-XC4H),COOCH,~CH(CHg )NHR
Compounds of this type ha&e been prepared in which R is 3-amyl
(25), cyclohexyl (25), L=~heptyl (25) (lOO), 5-nonyl (25) and
2,6~dimethyl-4-heptyl (25) (98). '
2—Alky1amino-2—ethylethy1 esters
P~XC4H, COOCH ,CH(C i, 1R
Compounds of this type have been prepared in which R is isopro-
pyl (96) 3~amyl (96), cyclohexyl (99), L~heptyl (99), 5-nonyl (99)
and 2,6-dimethyl-h-heptyl (98) (99).
,2-Alkylamino-2,2-dimethylethyl esters
p—XCé,HhCOOCHzC(CHB)ZNHR
Compounds of this type have been prepared in which R is ethyl

(97) (lQl) (102), propyl (19'),(97) (lOl), (102), isopropyl (97) (101)

(99) C. A. 42, 7794; A. C. Cope (%o Sharp & Dohme, Inc.)
(100) C. A. h2, 5174; A. C. Cope (to Sharp & Dohme, Inc.)
- U. 842,442,721 (1948).
(lOl) C. A. _2, 312A, W. F. Ringk (to Novocol Chemical Manu~-
. facturing Co., Inc.) U. S. 2,363,081-3 (1944).
(102) C. B. Kremer and E. Waldman, J. Am.Chem. Soc. [
1089-90 (191;2)
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(102), butyl (19) (97) (01) (102), isobutyl (19) (97) (101) (102),
I-mefhylpropyi (25) (96) (97) (101), amyl (19) (97) (101) (102),
isoamyl (25) {97) (101) (102), hexyl (97) (101), 2-ethylbutyl (97)
(101), cyclohexyl (19) (25), 2-methyleyclohexyl (19), h-methylcyclo-
hexyi (19), heptyl (97) (101), 2-heptyl (19) (25) (97) (101), octyl
(19), 2-ethylhexyl (97) (101) and decyl (97) (101).
| 2—Alkylamino-2—mei;hyl—2—ethylethyl éstérs :
P-4C gH, COOCH,C (CH3 ) (C,Hy )NHR
Compounds of this type have ‘been prepared in which R is amyl
(101) and isoamyl (101).
‘2-Alkylamino-1,2-dimethylethyl esters
p-XCgH;, COOCH(CH3 )CH(CH3 )NHR
Compounds of this typé have Seen prepared in which R is ethyl,
propyl, butyl, amyl and isoamyl (101).

2-Methylamino-1,l,2-trimethylethyl ester (23)

3-Alkylaminopropyl esters

p-XC 6H,+COO( CH2

)BN}m
Compounds of this type have been prepared in which R is propyl
(3), butyl (3), amyl (3), cyclohexyl (103), 2~heptyl (103), h-heptyl

(103), 2-octyl (103) and 2,6-dimethyl-h=heptyl (103).

(103) E. M. Hancock, E. M, Hardy, D. Heyl, M. E. Wright and
A. C. Cope, J. Am. Chem. Soc. 66, 1747-52 (19kk).
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3-Alkylamino-3-methylpropyl esters
p-XcéHhCOOCH20H2CH(CHB)NHR
Compounds of this type have been prepared in which R is 3-amyl,

cyclohexyl, 4~heptyl, 5-nonyl and 2,6-dimethyl-4~heptyl (25).

(2) Dialkylaminoalkyl esters
| (a) Esters in which the alkyl groups are the same
Diélkylmninomethyl esters
P-XCgH), COOCHy IR,

Compounds of this type have been prepared in which R is ethyl,
propyl, butyl and isoamyl (30).

2-Dialkylaminoethyl esters

~ p-XCgH), COOCH,CHoNRy

Compounds of this type have been prepared in which R is methyl
(101;) (105) (106) (107), ethyl (10k) (105) (107) (108), propyl
(107), isopropyl (105) (106) (107) (109), butyl (106) (110),

1-methylpropyl (32) (107), isobutyl (105) (106) (107) (109),

(104) Beilstein, Handbuch der Organischen Chemie IX, 393.
(105) Beilstein, Handbuch der Organischen Chemie XIV, L424.
(106) C. A. L4, 2119; A. Einhorn, K. Fiedler, C. Ladisch

, . and E. Dhlfelder, Amn. 371, 142-61. .

(107) W. B. Burnett, R. L. Jenkins, C. H. Peet, E. E. Dreger
. and R. Adams, J. Am. Chem. Soc. 59, 2248-52 (1937).
(108) C. A. k, 2118; A. Einhorn and E. Uhlfelder, Ann. 371,

) . 131-42.

(109) Beilstein, Handbuch der Organischen Chemie IX, 394.

(110) C. A 15, 412; O Kamm, R. Adams and E.' H. Volwiler,
U. S. 1,358,750 (1920)
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pyrrolidino (62) (111) (112), 2-methylpyrrolidino (62), amyl (107),
isoamyl (105) (106) (107) (109), piperidino (34) (108) (113),
2-piperidino’k11h); 1-alkyl-2-piperidino, where alkyl may be methyl,
ethyl or propyl (llh), 2-methylpiperidino (62), 3-methylpiperidino
(62) and 2 6-d1methylp1per1d1no (62)

2-Dialkylamino-l-alkylethyl esters
" p-XC4H, COOCHalky1CH,MR,
‘Canpounds of this type have been prepared where alkyl is
ethyl (28) (115), butyl (28) and cyclohexyl (28) when R is methyl;
in which alkyl is methyl (105) (109) when R is ethyl; and in which

alkyl is propyl (28) or iéobutyi (23) when R is piperidino.
2-Dialkylamino-l,l-dimethylethyl esters
p—XcéHhCOOC(CH3)2CH2NR2
Compounds of this type have been prepared where R is methyl
(116), ethyl (105) (106) (109) (116) and piperidino (106) (116).

(111) C. A. 22, 666; J. Supniewski, Roszniki Chem. 7,
.. 163-71 (1927)
(112) F. F. Blicke and E. S. Blake, J. Am. Chem. Soc.
. 53, 1015-25 (1931).
(113) O. A. Barnes and R. Ada-m.s, J Am. Chano SOC. Ll»9,
. 1307-15 (1927)..
(114) C. S. Marvel and R. S. Shelton, J. Am. Chem. Soc.
 51,.915-17 (1929).
(115) C. A. 16, 2495; E. Fourneau and J. Puyal, Bull. "Soc.
. Chim. 31, 42k-35 (1922).
(116) C. A. 24, 3502; J. Trefuel, Mme. J. Trefuel and Ch. Bar-
belet, Bull., sci. pharmacol. 37, 184-9L4; 240-5L (1930)



2-Dia1kylamino-ldmethyl-l—ethyl esters

p=XC¢H,, COOCH(CH3 ) (CoHs )CHoIR,

Compounds of this type have been prepared where R is methyl

41

(116), ethyl (105) (109) (116), pyrrolidyl (112) and piperidino

(Db)

2-Diethylamino-l,1~diethyl esters

p—XCéHACOOC(02H5)2CHQN(C2H5)2

2-Dialkylamino-2-alkylethyl esters

p-XGg Hy, COOCH-CHRN(alkyl),

it

methyl
isobutyl
ethyl
allyl
butyl
isobutyl
amyl

(105) (106) (109)

(115)

(117) (118)
(107) (115)
(107) (119)
(107)

(117) (118)
(xo7)

2-Diethylamino-2,2-dimethylethyl ester (107)

(117) c. A. _2, 3567; P. Karrer, U. S. 1,555, 2l7 (1925)
(118) C.'A. 18, 306; Chemische Fabrik Flora, Brit.

200, 810 (1923)

(119) c. A. 16, 990; .0, Kanm and E. H. Vb1w1ler, U. S.

1, 388 573 (1921)



2-bialkylamino-l-alkyl—z-alkylethyl esters
| p-¥C4H;,COOCHR3CHRON(Ry ) 2
B/.i Ro R3
methyl  methyl  methyl (120)
ethyl =~ methyl methyl  (115)
.2-Diethylamino-],,l ,2-trimethylethyl ester (28),

2-Piperidino-1,1,2-trimethylethyl ester (28).

3-Diaﬁ<ylaminopropyl esters |
 p=XCgH,,CO0CH ,CHoCHoNRy
Compounds of thisitype have been prepared in which R is methyl
(107), ethyl (6), propyl (107), isopropyl (107), allyl (107) (119),
butyl (107) (121) (122) (123), isobutyl (123), l-methylpropyl (107),
pyrrolidino (112), 2-methylpyrrolidino (62), amyl (107), isoamyl
(107), piperidino (38) (55) (113), 2-methylpiperidino (62) and

3-—me£hylpiperidino (38) (h(j) (62).

(120) C. A. 18, 569; W. Schulemann, L. Schuetz and K. Meisenburg,
. U. Se 1,474,567 (1923). v

(121) C. A. 42, h605, A. W. Weston (to Abbott Laboratorles)

U Se 2,437,984 (1948).

(122) Co Ao 2_2_ 3265’ Ro Adam.s arld Eo Ho VOlWller (to Abbott

S I.aboratorles) , Us S. 1,676,470 (1928). ]

(123) C. A. 15, 412; O, Kamm, R. Adams and E. H. Volw:.ler,

~ . U, S. 358,751 (1920)
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Miscellaneous 3-Dialkylaminopropyl esters
The fol;owing haire been prepared: 3-dimethylamino-2,2-dimethyl-
propyl (124); 3-diethylamino-2,2-dimethylpropyl (49) (124), 3-di-
methylamino;-Z—isopropylpropyl (49), 3-diethylamino-1,2-diethylpro-
pyl (120), -d:.ethylamlno—l—ethyl—2—methylpropyl (120) and 3-diethyl-
amino-1, 3 s3=trimethylpropyl (125).
1-Alkyl-4-piperidyl esters '
CH2-CQ2
p~XC¢H, COOCH N-R
N\
CHp~CHp
Compounds of this type have been prepared in which R is methyl,
ethyl, propyl, butyl and isoamyl (54). |

y-Dialkylamino-l-cyclohexyl esters

/CH2-CH<
p—XC6HhCOQCH\ /6327‘ |
CHy-CH, MR
R

methyl (48)
ethyl (126) (127)
methyl (127) = .
ethyl .(127)
methyl (127)

TFWWNN M

(25) C. K. 27, 1638; C. Mannich, U. 5. 1,889,678 (1932).

(125) C. A. 27, L452; K. Keimatu, dap. 93,404 (1931).

(126) A. E. Osterberg and E. C. Kendall, J, Am. Chem. Soc.

(127) H. Heckel and R. Ada.ms, J. Am. Chem. Soc. 1+9,
1303-7 (1927).



2- (l-Alkyl—B-pi peridyl)ethyl esters

Compounds of this type:have been prepared in which alkyl is
methyl, ethyl, isopropyl and butyl (128).

h-Dlethylamlnobutyl ester (107) (129)

5-D1ethylam1noamyl ester (107).

(b) Esters in which the alkyl groups are different

2—bialky1aminoethyl esters -

Cqmpounds of this type have been prepared in which R1, Ry are
butyl, allyl (107) (130); methyl, 2-octyl (103); ethyl, 2-octyl (103);
methyl, cyclohexyl (103), and ethyl, cyclohexyl (103)

-Dlalkylamlnopropyl esters

Canpounds of this type have been prepared in which Ry, Ry are

butyl, allyl (107) (130); propyl, allyl (130), 1sopropyl allyl (103)
and isoamyl, allyl (130)

2-Dialkylamino-l-methylethyl
- p~XGgH,COOCH(CHz) CH MR,
Compounds §f thiértypé have been prepared in which B, Rz are
methyl, cyclohexyl (103) and ethyl, cyclohexyl (103).

(128) L. T. Sanborn and C. S. Marvel, J. Am. Chem. Soc. 50,

. .563-7 (1928).
(129) C. A. 35, 4011; L. M. Smorgonskii and Ya. L. Gol'dfarb,
. J. Gen. Chem. (U. S.-S. R.) 10, 1113-19 (1940). .
(130) C. A. 18, 568; R. Adams and.E. ] . Volwiler, U,.S.
1,476,934 (1923)
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B. Esters of o- and m~nitro and o- and m~aminobenzoic acid

The following alkamine esters have been prepared: 2-diethyl-
aminoethyl (116) (131) (132), 2-piperidinoethyl (34) (133),
2—dialkylamino—ifmeth&l-lfefhylethyl, where alkyl is methyl,
ethyl or piperidino (116); 2-dialkylamino-l1,l-dimethylethyl, khere
alkyl is methyl, ethyl or piperidino (116) and 2-butylamino-2,2-

dimethylethyl (101).

Esters of m-nitro and m-aminobenzoic acid

The following alkamine esters have been preﬁared: 2-alkyl~
aminoethyl, where alkyl is butyl (19), isobutyl (19), amyl (19)
and 2-octyl (17) (19); and 2-alkylamino-2,2-dimethylethyl, where
alkyl is ethyl (97), propyl (97), isopropyl (97), butyl (19) (97),

isobutyl (19) and amyl (19)

(131) Beilstein, Handbuch der Organischen Chemie, IX, 373.
(132) Beilstein, Handbuch der Organischen Chemie, XIV,

. 320 and 389.
(133) cC. A. 35, 304L; L. A. Walter and R. J. Fosbinder,

. U. S. 2,229,533 (19A1) :
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C. Esters of ring derivatives of aminobenzoic acids

(1) Para-nitro and para-aminobenzoic acid

(a) One substituent on the ring

Substituent
F 2
F 3
c1 2
c1 2
c1 2
c1 2
c1 2
cL 2
c1 2
c1 2
c1 2
c1 2
c1 2
cl 2

Position

2-diethylaminoethyl
2-diethylaminoethyl
2-diethylaminoethyl
2-morpholinoethyl
2-piperidinoethyl -
2-dimethylaminoethyl
2-butylaminoethyl
3-diethylaminopropyl

2-diethylamino-1-
methylethyl

3~dibutylaminopropyl

2-amylamino-1,1-
dimethylethyl

2~butylamino-2,2-
dimethylethyl

2-amylamino=-2,2-

2-isoamylamino~2,2~

(134) (135)
(134) (135)
(134) (135)
(134) (135)
(134) (135)
(134) (135)
(134) (135)
(134) (135)
(135)

(135)
(135)

(134) (135)

(134)
(133) (134)

(134) M. Rubin, He C. Marks, H. Wishinsky and A. Lanzilotti,

J. Am. Chem. Soc. 68, 623-4 (1946).

(135) C. A. Lb, 5390; H. C. Marks and M. I. Rubin (to Wallace
. & Tiernan Products, Inc.) U. S. 2,460,139 (1949).
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Substituent Position Ester
Br 2 2-diethylaminoethyl  (136) (137)
Br 3 3-dibutylaminopropyl (138)
Br 5 2-diethylaminoethyl  (137)
I 3 2-diethylaminoethyl  (137)

CH3 2 2-diethylaminoethyl  (139)

CH30 3 ethylaminoethyl (140) (L41)

CH30 3 2-diethylaminoethyl  (142)

CH30 3 2-piperidinoethyl (1)
C2Hs0 3 2-diethylaminoethyl  (142)
C,HgO 3 2-diethylaminoethyl  (143)

N, 3 2-diethylaminoethyl  (76)
CHiz )N 3 2-diethylaminoethyl  (76)

(136) C. A. 19, 2332; J. Frejka and J. Vitka, Spisy Priro-

_ dovedeckou Masurykovy University 1925 No. 48, 1-22.
(137) C. A. 24, 2836; Schering Kahlbaum, A. G., Brit.

, 321,968 (1928). -
(138) M. B. Moore and E. H, Volwiler, J. Am. Chem. Soc.
. 62, 2799-2801 (1940).
(139) C. A. 13, 3282; E. A. Wildman, U. S. 1,317,250 (1919).
(140) C. A. 13, 3283; E. A. Wildman, U. S. 1,317,251 (1919).
(141) C. Ae 24, 2141; Schering Kahlbaum, A. G. Brit.

. 317,296 (1928).
(142) C. A. 25, 3131; W. Schoeller and H. G. Allardt (to

, Schering Kahlbaum, A. G.) Ger. 522,064 (1928).
(UI-B) C. A. !-_I-_h_, 914-80; A. Wander, A. G‘o, Swiss 265,31{-3 (1950).



(b) Two substituents on the ring

§ubstitﬁent‘ Position Ester
Br,Br 3,5 2-diethylaminoethyl  (137)

Br,Br 3,5 3-dibutylaminopropyl (138)
(2) o-Nitro and o-aminobenzoic acid |

(a) One substituent on the ring

Substituent  Position Ester
F 5 2-dimethylaminoethyl  (144)
F 5 2-diethylaminoethyl  (1hk)
F 5 2-dipropylaminoethyl  (1ik)
F -5 2-dibutylaminoethyl (lhh)
F 5 3-diethylaminopropyl  (144)
F 5 3-dipropylaminopropyl (IAL)
F 5 3-dibutylaminopropyl (144)
Br L 2-diethylaminoethyl  (137)
Chy L 2-diethylaminoethyl  (139)

(b) Two substituents on the ring

Substituent  Position Ester
CH30, CH30 3,5  2-diethylaminoethyl  (145)
CH30, CH30 3,5 2-piperidinoethyl (145)

(144) L. S. Fosdick and R. Blackwell, J, Am. Chem. Soc. 66,
_.1165-6 (L944).
(11»5) C. Ao 24, 2836; 0. Eisleb (to I. G. Farbenind, A. G.)
Ger. 494,434 (1927).



(3) m-Nitro and M-aminobenzoic acids

(a) One substituent on the ring

Substitﬁent ; Position

F
F
F
F
F
F
F
Br
1

02H5

CaHs

CH30

C2H50
CH48
CH3S

CoHgS

CHs5S

C3Hieb

L

L
L
4
L
L
L
2
4
L
kL
4L
L
L
b
A
IR
A

Ester
2-dimethylaminoethyl
2-diethylaminoethyl
2-dipropylaminoethyl
2-dibutylaminoethyl
3-diethylaminopropyl
3-dipropy1aminopfopyl
3-dibuty1aminopfopyl
3-dibutylaminopropyl
2~diethylaminoethyl
2-butylaminoethyl
2-isobutylaminoethyl
2-diethylaminoethyl
2-piperidinoethyl
2-diethylaminoethyl
3-diethylaminopropyl
2-diethylaminoethyl
3~diethylaminopropyl

2-diethylaminoethyl

(4)
()
(4)
(4)
(&)
()
(&)
(138)
(137)
19)
(19)
(12)
( 34)
(47)
(7)
(L47)
(W47)
(147)

{i56) C. k. 2%, 5120; W. Schosller and H. G. Allardt (to
Schering—Kahlbaum, A. G.) U. Se 1,765,621 (1930).
Jo Je Donleavy and Po C.,Condit, Jo Am.o Chemo Soc. )

(147)

69, 1781-4 (1947).

L9

(146)
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In addition to the foregoing campounds, the following esters
of pﬂhethylrm-nitro and aminobenzoic acids have been prepared:
2-alkylaminoéthyl where alkyl may be butyl, isobutyl, amyl, hexyl,
2-octyl or 3~octyl (19) and 2-alkylamino-2,2-dimethylethyl where
alkyl may be butyl, isobutyl, amyl or 2-octyl (19).

Esters of aminobenzoic acids and their ring substituted de-

rivatives which may not have been prepared by way of their

corresponding nitro compounds for the given reference

Thé doubt originates in most cases from the fact that the
referhces involved are patents of processes for prpparatioﬁ of the
given esters. The details are not given in Chemical Abstracts and
the original patents were not available,

The list of compounds, some of which have been mentiéned pre-

viously, ig as follows: 3-dialkylaminopropyl-p-aminobenzoates,
' p-NH G4 H, CO0(CHp ) 3MR Ry, where Ry, Ry may be butyl, ethyl or butyl,
allyl (lh8),v2—piperidinoethyl—o,mror p-aminobenzoate (133), 3-dimeth-
ylamind-l—ihethylpropyl-m—aminobenzoate (149), 3-dibutylamihopropyl—
m-amino-p-butoxybenzoate (150), 2-diethylaminoethyl and 3-diethyl~
aminopropyl—pemethylmercaﬁto-ﬁ-aminobenzoate (151).

In all probability, however, the nitro cémpoﬁnds were ob-

tained as intermediates.

‘(148) C. A. 20, 3061; R. Adams, E. E. Dreger and E. He

~_ vVolwiler, U. S. 1,590,792 (1926).

(149). C. A. 23, 4300; Etablissments Poulenc Freres, E. Fourneau
A and J. Trefouel (to Soc. des usines chemiques Rhone-

Poulenc) Brit. 301,845 (1927).

(150) C. A. 37, 230; E, B. Vliet and M. B. Moore, U. S.

354 (1942).

(151) C. ‘A 3 6823; J. J. Donleavy (to Allied Laboratories,

A Inc.) U. S. 2,321,468 (l9h3).
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D.  Alkylaminobenzoic acids
1 p-Methylaminobenzoic acid

The foliowing alkamine esters have been prepared: 2-ethyl-
amlnoethyl (19), 2-butylaminoethyl (19), 2-isobutylaminoethyl (19)
and dlethylamlnoethyl (152)

m-Methylaminobenzoic acid
The following alkamine esters have been prepared: 2-butylamino-

ethyl (19) and 2-isobutylaminoethyl (19).

p-Ethylaminobenzoic acid
The following alkamine esters have been prepared: 2~ethyl-
aminoethyl (19), 2-butylaminoethyl (19), 2-isobutylaminoethyl (19)

and 2-d1ethylam1noethyl (152)

p-Propylaminobenzoic acid
The following alkamine esters have been prepared: =2-diethyl-
aminoethyl (153), 2-piperidinoethyl (153) and 3-diethylaminopropyl

(153).

p~Allylaminobenzoic acid

The 2—diethylaminoéthyl ester has been prepared (153).

(152) Beilstein, Handbuch der Organischen Chemie, XIV 426, 429;
Hoechste Farbwerke vormals Meister, Lucius und Bruening,
Ger. 180,291, Chem. Zentr. (1907) I, 1365.

(153) C. A. 20, 3539, Farbwerke vormals.Meister, Lucius und
Bruenlng, Brit. 241,767 (1925). .
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p-Butylaminobenzoic acid

The following alkamine esters have been prepared: 2-dimethyl-
aminoethyl (i5h), 2~-diethylaminoethyl (155) (156), 2-pyrrolidino-
ethyl (62), 2-(2-methylpyrrolidino)ethyl (62), 2-(2-methylpiperi-
dino)ethyi (62), 2—(34methy1piperi&ino) eﬁhyi (62), 2-(2,6~dimethyl-
piperidino)ethyl (62), 3-(2-methylpyrrolidino)propyl (62),
3—(2fmethylpiperidin6)propyl (62) and 3-(3<me£hylpiperidino)propyl
(62). | -

2-Diethylaminoethyl-p~isoamylaminobenzoate (153)
2-Diethylaminoethyl-p-palmitylaminobenzoate (157)

p-Methoxyethylaminobenzoic acid
The 2-piperidinoethyl and the 2-diethylaminoethyl esters

have been prepared (153).
2-Piperidinoethyl-o-methoxyethylamino benzoate (158)

(154) C. A. 28, 778; O. Eisleb (to I. G. Farbenind, A. G.)
"~ Ger. 582,715 (1933).

(155) C. A. 27, 1717; O. Eisleb (to Winthrop Chemical Co. )
. U. S. 1,889,645 (1932), .

(156) C. A. 38, 2345, A. Skita and W. Stulmer, Ger.
. T, 668 8 (1941).

(157) C. A. 28, 3756; R. Knoll (to I. G. Farbenind, A. G.)
_ Ger, 582,390 (1933).

(158) C. A. 23, 1908; O. Eisleb (to Winthrop Chemical Co.)
. U. Se 1,704,660 (1929)
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3~-Diethylaminopropyl-p-(2-nitro-2, 2—dﬁnethy1ethy1am1no)-
benzoate (159

3-D1ethy1am1nopropyl—p—(2—mm1no-2 2-d1methy1ethylam1no)-

benzoate (159)

3-Diethylaminopropyl-p-(2-dimethylamino-2 ,2-dimethyl-

éthylamino)benzoate (159)

Esters of ring substituted alkylamino benzoic acid

Alkyl - Substituent Position Ester
p-pfopwl Br 3 3-dibu£y1aminopropy1 (138)
p-prop&l Br,Br 3,5 3-dibutylaminopropyl (138)
p-butyl Br 3 3-dibutylaminopropyl (138)
m-bﬁtyl Br 2 3-dibutylaminopropyl (138)

(159) J. M. Fulmer and H. Burkett, J. Am. Chem. Soc. 71
1209-10 (191»9) 4
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E. Dialkylaminobenzoic acids

p-D:imeﬁhylaminobenzoic acid
: ‘Thé following alkamine esters have been prepared:s 2-alkyl-
aminoethyl, where alkyl is ethyl (19), butyl (19), isobutyl (19),
cyclohexyl (8) (103) or 2-octyl (8); 2-alkylamino-l-methylethyl
where alkyl is cyclbhexyl (8) (103) and diisobutylmethyl (8) (103);
2-cyclohexylamino-2-ethylethyl (8) (103) and 2-diethylaminoethyl
(160). "

o~ and m-Dimethylaminobenzoic acids

The 2—dief.hylaminoethyl estersi:have been prepared (160).

p-Diethylaminobenzoic acid

The following alkamine esters have been prepared: 2-alkyl-
aminoéthyl, where alkyl may be et.hyi (19') , butyl (19), isobutyl
(19) and cyclohexyl (8) (103); 2-alkylam:ino—l-met.hylethyl, where
alkyl is cyclohexyl (8) (103) and diisobutylmethyl (8) (103),
2-cyclohexylamino-2~ethylethyl (8) (103) and 2-diethylaminoethyl
(161). -

(160) Beilstein, Handbuch der Organischen Chemie, XIV, 326,
" 389, 429.
(161) Beilstein, Handbuch der Organischen Chemie, XIV, 429.
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ESTERS OF CINNAMIC ACID

A. Alkylaminoalkyl esters
2~Alkyiaminoethyl esters
Compounds of this type have been prepared in which alkyl is
isobutyl (19) and cyclohexylv(l9).
2-Alkylémiﬁo-2,2—dﬁnethyiethy1 esters
Compounds of this type have been prepared in which alkyl is
propyl (162), butyl (162) and amyl (19) (162).
3—Cyc16hexylamino—Z;methylpropyl éster (25)
'B.  Dialkylaminoalkyl esters
2-Dialkylaminoethy1 esters
Coﬁpounds of this type have been prepéred in which alkyl is
ethyl (163), piperidino (34) (35), morpholino (35), pyrrolidino
(62), 2-methylpiperidino (164), 3-xnethylpiperidino (164), L-methyl-
plperldlno (164) and where dialkyl is butyl, ethyl (55) (165).
3-Diethylaminopropyl ester (33) (76) (163)
3~ (aﬁMethylplperldlno)propyl esters »
Compounds of this type have been prepared in which a is
2, 3 and hr(léh).

(162) J. S. Pierce, R. D. Gano and J. M. Lukeman, J. Am. Chem.
' soc. 70, 255 (1948).
(163) H. C. Brill and C. F. Cook, J. Am. Chem. Soc. 2_,
. 2062-4 (1933).
(16&) C. F. Bailey and S. M. McElvain, J. Am. Chem. Soc.
T 52, 2007-10 (1930)
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C. BEsters of 3,4 bis methoxycinnamic acid

The fo;lowing have been prepared: 2-diethylaminoethyl (90),
2-dipropylaﬁinoethyl (90), 2-dibutylaminoethyl (90), 3-diethyl-
aminopropyl (90) (166), 3 —dlpropylamlnopropyl (90) and 3-dibutyl-
aminopropyl (90). '

Esters of fing derivatives

Substituent Position ' Ester

MeO L 2-diethylaminoethyl  (55) (167)
Cgls0 L 2-diethylaminoethyl (87)
- =0~CHp-0- 3,4 2-diethylaminoethyl (166)
-0-CHy-0- 3,4 2-diethylaminopropyl (166)
NHp 2 - 2~-diethylaminoethyl (167a)
NHp 3 2-diethylaminoethyl = (167a)
NHp L 2-diethylaminoethyl  (167a)

(166) C. A. 35, 7118; W. A. Lott (to E. R. Squibb & Sons)
. U. S. 2,251,287 (1941).
(167) C. A. _1, 4206 W. A. Lott (to E. R. Squibb & Sons)
_ U. S. 2,310, 973 (1943). .
(167a) Bellsteln, Handbuch der Organischen Chemie, XIV, 518,
521, 522, . ,
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HYDROXYBENZOIC ACID ESTERS

Alkamine esters of o-hydroxybenzoic acid

The following have been prepared: 2-cyclohexylaminoethyl (7)),
2—dﬁnéthylamino-lfmethyl-l-éthylethyl (89), 3-piperidinopropyl (hh),
3-(2, 6-dmethy1-1épiperidino)propyi (44) i81+) (168), 3-(2,3-dimeth;§r1-
1l-piperidino)propyl (hh), 3- (2,A—d1methyl—1—p1per1d1no)propyl (hh),
and 3-(2, 5-d1methyl—l—p1per1d1no)propyl (hh)

Alkamine esters of m-hydroxybenzoic acid
The following have been prepared: 2-dﬁnethylmmino-lﬂmethylf

l-ethylethyl (89) and 3-piperidinopropyl (kk).

Alkamine esters of p-hydroxybenzoic acid
The following have been prepared: 2-diethylaminoethyl (50,
2-dimethylamino-l-methyl-l-ethylethyl (89), 3-diethylaminopropyl

(77 and 3-piperidinopropyl (44).

(168) C. A. 43, 7509; Eli Lilly & Co., Brit. 617,190 (1949).



Alkamine esters of ring substituted hydroxybenzoic acids

A. Orthohydraxybenzoic acid

Substituent Position Ester
G40 3 2-diethylaminoethyl  (89)
CHy 3 2-diethylaminoethyl  (169)
Gy 3 3-diethylamino-2,2-  (169)
dimethylpropyl . )
CHy I 2-diethylaminoethyl (169)

i

CH 2-diethylaminoethyl  (169)

- Be Meta-hydroxybenzoic acid

Substituent Position Ester
CH; 5 2-diethylaminoethyl (169)

C. Para-hydroxybenzoic acid

Substituent Position Ester
CHs 3 2-diethylaminoethyl  (169)
CHg0 3 2-diethylaminoethyl (89)

'(169) C. A. 35, 5646; W. G. Christiansen and 8. E. Harris (to
E. R..Squibb & Sons) U. Se 2,243,694 (1941)
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Esters of Diphenylcarboxylic acids and their derivatives

The following alkamine esters have been prepared: ~diethyl-
aminoethyl-diphenyl-2-carboxylate (170), -diethylaminoethyl-
diphenyl-4-carboxylate (44) (170),' —diethylaminoethyl—biphenyl-
3=carboxylate (171), Qdiéthylaﬁinoethyl-Z-hydroxybiphenyi—B-
carboxylate (171),» ~diethylaminoethyl-4-hydroxylbiphenyl-3-
'carboxylate (1713, -diethylaminoethyl-5-aminodiphenyl-2~carboxy-
late (172), | —dibutyiaminopropyl-5-aminodiphenyl-2~carboxylate
(172), -diethylaminoethyl-h-ethoxy-4laminodiphenyl-3-carboxylate
(173),  -diethylaminoethyl-2-ethoxydiphenyl-3-carboxylate (174),
‘ -dlethylamlnoethyl-h—ethoxydlphenyl-B-carboxylate (174),
—d1ethylamlnoethyl—h-buﬁoxyd1phenyl-3-carboxylate (l7h) and

~dibutylaminopropyl-4~ethoxybiphenyl-3~carboxylate (174).

(170) - F. Bell, J. Chem. Soc. 3247-9 (1928), -

(171) C. A. 28, 7429; W. G. Christiansen and A. W. Harvey,
© U, 8. 1,976,922 (193k).

(172) C. A. 28, 7h30 W. S. Jones and W. Braker (to E. R.
_ Squibb & Sons) Ue Se 1,976,940 (1934).

(173) C. A. 28, 7430; W. G. Chrlstlansen and A. W. Harvey,

T UL 8.71,976,923 (1934).

(174) C. A. 28, 7430; W. G. Christiansen and A. W. Harvey,

, U. S. 1,976,924 (1934) ,



ALKAMINE ESTERS OF MISCELLANEOUS ARCMATIC ACIDS

Halogenated benzoic acids

p-Fluorobenzoic acid

The following alkylamino esters have been prepared: 2-Dialkyl-
aminoethyl, where alkyl is ethyl (175), propyl (175) and butyl (175),
3-dialkylaminopropyl, where alkyl is ethyl (175), propyl (175) and
butyl (175). ’ "

'p?Chlérobenzoic acid

The following esters have béen made: 2-diethylaminoethyl (72)
“and 3-piperidinopropyl (hh). 7

p-Bromobenzoic a01d

The 2-diethylaminoethyl (72) and 3-piperidinopropyl (4L) esters
have been prepared. o -

p-Iodobenzoic acid

Thé 3-piperidinopropyl ester has been prepared (44).

o-Iodobenzoic acid -

The 3-p1per1d1nopropy1 ester has been prepared (hh)

B,A-Dllodoben201c acid .

The 2-diethy1aminoethy1 ester has been pfepared (91).

(175) E. E. Campalgne, A. C. starke, Jr., L. 'S. Fosdick and
C. A. Dragsted‘b, Js Pharmacol. L, 59"61 (1911»1).
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o~ (p~XG4H; NH)CH) COOH

2—bieﬁhylamihoethy1 esters

Esﬁers 6f this type have been prepared in which X- is H,
CoHs and CeHgNH. (176)

The 2-diethylaminoe£hyl ester of p~chloro-o-(p-methoxyphenyl)
benzoic acid also has been prepared (176).

Hulpien (177) and coworkers havé prépared 25 compounds of
the type o, m or ﬁ-RSCéHhCOORl, where R may be methyl, ethyl, propyl
or butyl and R may be 2-diethylaminoethyl, 2-dipropylaminocethyl,
3-diethylaminopropyl or 3-piperidinopropyl. The original article
ﬁas not available to me and Chemical Abstraéts-did not say which
25 of the possible 48 compounds had been prepared.

The 2-diethylaminoethyl and 2-dibutylaminoethyl esters of
p-ethylmercaptobenzoic acid have been made by others (177).

0-SHOGRCO0(CHR)R  (44)

R is piperidino or 2 6—d1methylp1per1d1no.
0

i
0, m Or p-CéHSC—CéﬂLLCOO(CHz)2N(C2H5>2 (178)
p—(CHB)ZCHﬁm-NozcéHBCOOH
The following alkamine estefs have been prepared: 2-diethyl-

aminoethyl, 2-diethylaminoethyl and 3-diethylaminopropyl (59).

(176) C. A. Lk, 8373; A. A. Goldberg and H. S. Turner (to Vard,
. Blenkinsop & Co., Ltd.) U. S. 2,502,451 (1950)..
(177) C. A. 38, 4758; s. E. Harris and W. Braker (to E. R.
. Squibb & Sons) Ue Se 2,342,142 (1944 ). ,
(178) C. A. 33, 1710 B. Samdahl and T. Chris‘biansen, Bull.
Soc. Chim. (55 1573-80 (1938).
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Alkamine esters of acetoxybenzoic acid and its

ring substituted derivatives

The fbliowing alkamine esters have been prepared: 2,2-dimethyl-
amino¥l-ﬁethyl—l-ethy1ethyl 0, m or p-acetoxybenzoate (89), 2-dimethyl-
aminomethyl-l-cyclohexyl-o-acetoxybenzoate (89), 2-dimethylmnino-l-
methyl—l-gthylethyl-hﬂmethyl—2—acetoxybenéoéte.(89), 2=-dimethyl-~
amino-lﬁnethyl-l-ethylethyl—B—methyl-Z—acetoxybénzéate (89) and

2-diethylaminoethyl-3-methyl-2-acetoxybenzoate (89).
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SUPPLEMENT

Compounds or references to compounds not previously

mentioned in this thesis

2-Butylaminoethyl p-NO» and p-NH, benzoate (179)
2-Morpholinoethyl and 3-morpholinopropyl cinnamates (180)
3-Diethylaminopropyl cinﬁamgte (181)
3-Diethylaminopropyl anisate (182)
b-(C}I3)ZNCHchCéﬁhCOO(CHz)zN(Cz%)2' (183)

p-(C2Hs) 2N CH,COC4H,CO0(CHp) oN(CoH5) 5 (183)

(179) C. A. 33, 5999; Novocol Chemical Manufacturing Co.,
_ Brit. 501,090 (1939).
(180) J. Hs Gardner, C. V. Clarke and J. Semb, J. Am. Chem. Soce
.55, 2999-3000 (1933).
(181) C.(A. %% 2387; E. A..Wildman and L. Thorp, U. S. 1,193,649,
191
(182) C.(A. 1c)> 2387; E. A. Wildman and L. Thorp, U. S. 1,193,650,
. 1916 A .
(183) C. A+ 37, 27263 G. Sanna, Rend, seminar facolta sci. univ.
Cagllarl 10, 50-3 (19&0)



6
Alkamine esters of alkoxybenzoic and alhoxycinnamic acids (184)
These cqmpounds are covered also by references (2), (79) and (162).
m=NO,C¢H, CH=CH-COOCO,CHoN(CoHs ), (185)
p-N0206HhCH=CH-CCOcoch2N(CzH5)2 (186)
C4HsCH=CH-COOCH,CHoN(CoHs )5 (187)

C4HsCH=CH-COOCR(CH JCH N(CH3 ), where R is methyl, ethyl, butyl

or isoamyl (187)

2—Diethylaminoethyl—p—éminoﬁn-nitrobenzoic acid (188)
2—Diethylmninoethyl—p-amino—m—aminobenzoic acid (189)
2-Diethylaminoethyl~-3-nitro~4-dimethylaminobenzoic acid (190)

2-Diethylaminoethyl-3~amino-4-dimethylaminobenzoic acid (189)

(184) C. A. 39, 3630; J. S. Pierce, J. M. Salsbury and J. M.
. - Fredericksen (to J. S. Pierce) U. 8. 2,372,116 (1945).

(185) Beilstein, Handbuch der Organischen Chemle, IX, 600, .

(186) Beilstein, ibid., IX, 607. ~

-(187) Beilstein, ibid., IX, 586.

(188) Beilstein, ibid., XIV, kil.

(189) Beilstein, ibid., XIV, 451

(190) Beilstein, ibid., XIV, 4k2.
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EXPERIMENTAL

p-Propoxybenzoic acid
p-C3Hr0C, H) COOH

Reactants: p—Hocéﬂhcooczns, Na002H5 and 63H7Br

Procedure: To a solution of 23 gms (l‘mole) of sodium in 250
ml absolute alcohbl, contained in a l-liter round-bottomed flask;
166 gms (1 mole) of ethyl-p~hydroxybenzoate and 110 ml (excess
Matheson practiéal propyl bromide (90%) were added, The mixture
was refluxed 19 hours, cooled and filtéred with suction. The resi-
due in the Buchner funnel was iﬂorganic and was discarded. An
organic residue, thought to be unreacted ethyl-p~hydroxy benzoate,
rémaining in the flask was discarded. The filtrate was’evapOrated
to about half its original‘voiume~on a hét plate and approximately
1 liter of water was a&ded to it; The oil which separated was re-
moved by means of a seéaratory fuﬁnel and washed twice with water.
Crude yield of ethyl-p—propoxybenioate: 165 gms (79%). Distilled
under reduced pressure: Yield, 105 gms (51%). Range, 191-6° ab

41 mm.
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The ester was refluxed for 16 hours with 30 gms KOH (app.
2 gns excess) and 100 ml 95% alcohol and allowed to cool. About
500 cc of wa£er were added, the mixture was warmed, the small
amount of scum which formed was removed by suction filtration
and the unchanged ester was removed by extraction with two 100 ml
portions of ether. The ether layers were.discarded. The water
layer was poured into g beaker and concentrated hydrochloric acid
was added until the mixture was strongly acid. The precipitated
p-propoxybenzoic acid was filteréd with suction, washed twice with
water and air dried. Crude yield: 56 gms (31%). M.pe. 134.5-
135.5% Recrystallized from a water-alcohol mixture. Yield:
38.6 gms (22%). M.p. 142-5°. The acid was used without further
purification,’ |

p—Amyloxybenzoic acid

P-C5H; 10C¢ H;,COCH

Reactants: p-HOCgH,COOC,Hs, NaOCoHs and CshypBr

Procedure: One mole (23 gms) of s§dium was dissolved in 250
ml of absolute alcohol in a 1-liter round-bottomed flask'fitted.with
a reflux condenser. To this solution 166 gms (1 mole) of ethyl-p-
hydroxybenzoate and l2h-ml (151 gms, 1 moie) nQamyl bfomide were
added. The mixture was refluxed 18 hours, éooled, and filtered
with sucfion. The filtrate was evaporated to about half its
original volume, poured into about 10 vols of water and filtered

with suction. The precipitate (unchanged ethyl-p-hydroxybenzoate ?)
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was transferred to a beaker and washed with water to remove adher-
ing ethyl-p-amyloxybenzoate (procedure much less efficient than
extracting with éther from ah alkaline solution, adopted to save
time). The Buchner funnel also was washed with water, and the
water from both washings was added to the filtered ester-water
mixture. The oily ester was removed in a separatory funnel and
washed twice with water. Crude yield: 175 gms (74%). Distilled
under reduced pressure: Yield, 120 gms (51%).

The ester was refluxed 16 héurs with 25'gms (app. 1.5 gms
excess KOH and 100 m. of 95% alcohol. The mixture was cooled and
about six'volumes of water were added. The unchanged ester was
removed by extraction with two 100 ml portions of ether. The
ether layers were discarded. The water layer was mdde strongly
acid with concentrated hydrbchloric acid and the crude p-amyloxy-
benzoic acid was filtered with suction, washed with water and air
dried. Crude yield: 70 gms (31%) (overall). M.p. 98-9°. Re-
crystallized from an alcohol-watef mixture: Yield, 54.6 gms
(263). M.p. 104~-6°. The acid was used without further purifica-
tion.

p-Hexyloxybenzoic acid

V» p-C6Hy 3C4H,, COOH
Reactants: p-HOGGH,COOC2Hs , NaOCzHs and CgHi3Br
Procedure: One moie (23 gms) of sodium was aissolved in 250

ml of absolute alcohol in a l-liter round-bottomed flask, fitted
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with a reflux condenser. One mole (166 gms) of ethyl-p~hydroxy-
benzoate and 92 ml (165 gms, 1 mole) n-hexyl bromide were added.
The mixture &as refluxed 18 hours, éooled, and filtered with suction.
The filtrate was removed, the precipitate was washed with water to
remove adhering ester and the washings were saved. The precipitate
was‘disparded.v The filtrate was evaporated on a hot plate to about
half volume.. A solid separated and was removed by suction filtra-
tion. The precipitate was washed with water to remove adhering
ester and the washings were added to the previous ones. To the
filtrate in a beaker, about 8 volumes of water were added. The
washings were added to the mixture, the oil was separated in a
separatory funnel and washed twice with watér. Crude yield:
165 gms (66%). Distilled under reduced pressure: Yield, 107 gms
43)e

” The ester was refluxed 16 hours with 30 gms (app. 2 gms excess)
KOH and allowed to cool. About 200 ml of water were then added.
Most of the ester had not saponified, as evidenced by the appear-
ance of an oil. Alcohol (95%) was added until the mixture was
homogenous; it was then refluied 18 hours, cooled and poured into’
about 2.5 volumes of water. The small amount of scum which formed
was filtered off with suction. The mixture was then extracted with
500 ml of ether. So large a volume was necessary because a good
deal of the ether dissolved. The ether layer was discarded. The

water layer was made strongly acid with concentrated hydrochloric
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acid. An ether layer separated containing the acid. The ether was
evaporated off on a small hot plate, kept on low, in the hood. Crude
yield: 96 grﬁs (L,Bx) (overall). M.p. lOl;-6°.‘ Recrystallized fram
alcohol-water mixture: Yield, 61.3 gms (29%). M.p. 112-15°. The
acid was used without further purificatién. ‘

p-Amyloxybenzaldehyde

p-Csty T0¢H, CHO

Reactants: p-HOCgH;CHO, NaOCoHg and CgHyjBr

Procedure: One mole (23 gms) bf sodium wa‘s dissolved in 250 ml
of absolute alcohol in a 1-liter round-bottomed flask fitted with a
reflux condenser. One mole (122 gms) of p-hydroxybenzaldehyde
and 124, m1 (151 gms, 1 mole) ‘n-amyl bromide were added. The
mixture was refluxed 7 hour;.s , cooled and filtered with suction.
The precipitate was transferred to a beaker and a relatively large
volume of water was added. An oil and a solid separatled out. The
mixture was filtered with suction. Some of the oil would not come
through. The qil in the filtrate was washed with a little sodium
hydroxide solution to remove p-hydroxybenzaldehyde. Oil dis-
appeared and a solid precipitated. The mixture was discarded.
The filtrate was evaporated to about half its original volume on
a hot plate. Bumping was severe; the mixture had to be stirred

constantly. About 6 volumes of water were added, the oil was
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separated in a separatory fﬁnnel, washed once with water and dis-
tilled under reduced pressure. Yield: 90 gms (47%). Range 203-
207 at, 43-5 mn,

p-Hexyloxybenzaldehyde

p~CgHy 30C4H, CHO

Reactants: p-HOC4H,CHO, NaOCoH; ard CgHygBr

Procedure: One'mole (23 gms) of sodium was dissolved in a
J-liter round-bottomed flaék fitted with a reflux condenser. One
mole (122 gms) of p—hydroxybenzaidehyde and 92 ml (165 gms, 1 mole)
of n—hekyl brémide were added. The mixture was refluxed 7 hours,
cooled and filtered with suction. The precipitate was transferred
to a beaker and washed with water to remove adhering product, but
the amount obtained‘was not worth working up, and was discarded.
The filtrate was evaporated to a little over half its original
ﬁolume on a hot plate. About 5 volumes of water were added and the
mixture was poured into a separatory funnel, A partial emulsion was
formed, and a good deal of the préduct adhered to the sides. The
mixture was extracted with two 150 ml portions and one 300 ml por-
tion of ether. The 300 ml portion stayed colorless. The first two
were combined and washed with 100 ml of 10% (wt/vol) NaOH to remove
unreacted p-hydroxybenzaldehyde. Most, but hot all; was removed by
this treatment. The ether layers were then combined and most of the
ether was evaporafed off on a small hot plate, kept on low, in the

hood. The remaining mixture was vacuum distilled. Yield: 77 gms

(38%). Range 213-224° at 41-42.5 mu.
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p-n-Amyloxycinnamic acid
p-nC sH; 1 0C¢H), CH=CH-COOH

Reactants:. p-AmOCgH5CHO, CHp(COOH), and pyridine

Procedure: A mixture of 90 gms (.47 mole) of p-C5Hyy OCgH5CHO,
49 gns (.47 mole) of malonic acid and 38 gms (;h7 mole) of pyridine
were heated in ah open flask in a Glass-col at 130-h0°Afor 12 hours.
The mixture was cooled and the product was washed into a Buchner
funnel with two 50 ml portions and one 100 ml portion of cold 95%
alcohol, after which it was air dried. Crude yield: App. 27 gns
(24%). Recrystallized from alcohol~water mixture: Yield, 22 gms
(20). M.B. 159-61°, |
. p-n-Hexyloxycinnamic acid

p~C¢Hy 30C6H;,CH=CHCOOH

Reactants: p~CgH130C4H5CHO, CH2(COOH)2 and pyridine

Procedure: A mixture of 77 gms (.38 mole) of p-hexyloxybenzal-
dehyde, 40 gms (.38 mole) of malonic acid and 31 gms (.38 mole) of
pyridine were heated togéther in an open flask in a Glass-col at
130-140° for 12 hours. The mixture wa; cooled and the product was
washed into a Buckner funnel with two 50 ml portions of 95% alcchol
and was air dried. Yield: 28 gms (30%). M.p. 150-178°. Recrystal-
lized from an alcohol-water mixture: Yield, 22 gms (23%). M.p. 151~
178°, Because'of limited time, the acid was used without further

purification.



p-Ethoxybenzoyl chloride
pf02H5006H5COCl
Reactaﬁts: p-C2H50C¢H5CO0H and FCls
Procedure: One-half mole (83 gms) p-ethoxybenzoic acid was
placed in a 500 ml round-bottomed flask fitted with an air condenser.
About one-quarter of an 8L gm (.39 mole) sample of PCl; was added,
the flask was swirled and warmed on steam bath to start the reaction.
The rest of the P015 was then added in three portions, with agitation,
and the reaction mixture was heated on a steam bath one hour and
allowed to cool. The POClB formed was removed by distillation under
reduced pressure and the residue was vacuum distilled. Redistilled
yield: 59.4 gms (82%). Range, 176-8° at 50 mm.
-p—Propoxybenéoy1>Chloride
p-C3H7006H5COC;
Reactants: p—CBH7006H5COOH and FCls
Procedure: An amount of 39.6 gms (.22 mole) of p~propoxyben-
zoic acid was placed in a 500 ml round-bottomed flask fitted with an
air condenser. About half of a portion of 46 gms (.22 mole) of FCl;
was added to the acid and the flask was warmed with a free flame to
initiate the reaction. When it had subsided the rest of the PClg
was added and the mixture was heated on a steam bath for one-half
hour. The phosphorus oxychloride formed was removed under vacuum
and the acid chloride was vacuum distilled. Yield: 19 gms (44%).

Range 187-90° at 48 mm.
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p-Amyloxybenzoyl chloride
p~CSH11006HLCOCl
Regctants: p-CsHyq OCgH, COOH (61 gms, .29 mole) and
PCL; (61 gms, .33 mole) 7
Procedure: The same procedure waspused here as was used for
p-propoxylbenzoyl chloride. Yield: 30.8 gms (47%). Range 218-
2220 at 54-56 mm. '
p~Hexyloxybenzoyl chloride
p-CgHy 30C4H,COCL
Reactants: p-CgHy30C4H,C00H (54.8 gns, .25 mole) and
FCls (54.8 gms, .25 mole)
Procedure: The same procedure was uééd here as was used for

p-propoxybenzoyl chloride. Yield:40.8 gmns (68%).

p-Anyloxycinnamoyl chloride
p~C5H, 10C¢H;,CH=CHCOC1

Reactants: p-CgHy10C4H),CH=CHCOOH and PCLs

Procedure: A mixture of 22 gms (.094 mole) p-amyloxycinnamic
acid and 19.6 gms (.097 mole) was placed in a 500 ml round-bottomed
flask with an air condenser éttached. The flask was warmed by a free
flame until the reaction began. It was then heated on a boiling watér
bath one-half hour. The phosphorus oxychloride was removed by co-

distillation under reduced pressure with each of two 50 ml portions



Th

of benzene and two of toluene. The acid chloride was used without

further purification.

p-Hechlsagycinnaxnoyl chloride
p-CHy30C¢H, CH=COC1
Reactants: p-065130C6H1+CH=CHCOOH 922 gms, +105 mole) and
Pl (2.1 gm, .106 mole)

Procedure: The pfocedure used was ::Ldent.ical with that used for

p-amyloxycinnamoyl chloride.

2-Pyrrolidinoethanol
CHy-CHy
) y, NCHZCHZQ%{
CH,~CH,
Reactants: CHy-CH,
I‘ MMt and CH, —CH,
ya L/
CHy=CHy 0
Procedure I: A mixture of 152 ml (131 gms, 1.7 moles) of 95%
pyrrolidine and 165 ml (131 gms) of me thanol was put into a l-liter
three-necked flask fitted with é ccndensef, an inlet tube and a ther-
mometer, Ethylene oxide was passéd in from a 100 gm bottle through
a safety trap at such a 'rate that thé addition took 4 hours. The re-
action temperature rose very slowly if the mixture was not cooled

externally. The reaction mixture was kept between 45-60° by means

of a cold water bath. The flask was shaken from time to time., When
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the addition of gas was can}ﬁlgte s the methanol ard unreacted pyrroli-
dine were distilled off under vacuum. The pressure varied from 38-45
mm, Boiling range taken: 100-110°., Yield: 86 gms (44%). |
Procedure II: A mixture of 760 ml (8.6 moles) of 95% pyrrolidine
and 960 ml (appféximately an equal weight) of methanol was put into
a 2-liter tﬁree-necked flask equipped with a motor stirrer, a gas
‘inlet tube, a water condenser and a thermometer. The mixture was
warmed to about 45° and ethylene oxide was passed in from a cylinder
at such a rate that, at l+5°v, the rate of temperature rise was about
l‘° every .75 minute if no external cooling was applied. The reaction
mixture was kept between 45-6Q° by a cooling bath. The gas was passed
in for 3.5 hours. 1-‘he mixture was then évaporated on a hot plate
until the temperature of the boiling liquid was 100°, Distilled
under vacuum (water pump). At first the distillation proceeded very
smoothly, but when the vélwne of ciistillate was approximately equal
to the volume of undistilled material, the stopcock leading to the
vacuum line became closed and the stopper of the distillation flask
was very viqleritly- blown off. The material remaining in the dis-
tillation flask yielded no appreciable distillate below 120°. The
distillate already collected was redistilled. Yield: 121 gms ’
(12.2%4). Range 100-106° at 38 mm. A considerably longer time c;f

}Sassiné in ethyleneoxide is reéommended._
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2-Pyrrolidinoethyl-p-ethoxybenzoate hydrochloride

CHo~CHy
p~CoH50C H),COOCH,CHN
| CHp~CH,
CHo~CH,
Reactants: / NCH,CHyOH and p-GoH50C4N,COCL
CHy-CH, o

Procedure: A solution of 23 gms (.2 mole) of 2-pyrrolidinoeth-
anol in 50 ml of benzene was slowly added to a solution of 33.2 gns
(.2 mole) of p-ethoxybenzoyl chloride in 50 ml of benzene contained
in a 500 ‘ml round-bottomed flask. A reflux condenser was used during
the last part of the addition. The mixture was refluxed one-half
hour and allowed to stand ovemight. Crystals separated. These
were washed into a beaker with 250 ml of water. The benzene was
separated in a separatory fumnel, ﬁashed with 50 ml of water and
discarded. The water layers were combined and made basic by addi-
tion of modefétely strong NaOH solution. An oil precipitated. The
mixture was extracted with 125 ml of isopropyl ether. More base
was added to the water layer; a little more oil was obtained. The
oil-base mixture was extracted with a second 125 ml portion of isopro-
pyl ether. The ether layers were combined and filtered into a beaker.
Dry HCl was passed in. Crystals separated. The mixture was filtered
ﬁth suction, the precipitate‘ washed with benzene and dried in a

vacuum desiccator. Yield: 40.5 gms (77%). M.p. 171-172.5.° Re-
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crystallized twice from a benzene-absolute alcohol mixture. M.p. 173.5-

. L4 °
1745 174-174.5.
2~Pyrrolidinoethyl-p-propoxybenzoate hydrochloride

P~y 0G4 H), COOGH,CHpNC), Hg +HCL

Reactants: p—CBHr?OCéHhCOCl and ChﬂgNCHzcﬂon

Procedure: A solution of 14.5 gms (.073 mole) of p-propoxyben-
zoyl chloride in 50 ml of benzene and a solution of 11.5 gms (.1 mole)
of 2-pyrrolidinoethanol were mixed énd allowed to stand one-hé.lf hour;
About 5 volumes of water were then added and the benzene was removed
in a separatory funnel. The water layer was made basic by the slow
addition of concentrated KOH solution until moderately basic to litmus.
An oil separated. The mixture was extracted with three 50 ml portiohs
of benzene and the ﬁater layer was discardéd. Dry HCL was passed into
the benzene layer. No precipifate forméd. Abc;o;t 300 ml of water and
40 ml concentrated hydrochloric acid were added. The benzene layer
was discarded. The water layer was made alkaline by the addition of

moderately strong KOH solution and extracted with two 125 ml portions
of isopropyl ether; The ether layer was filtered and dry HCl was
passed in. An oil separated. The isopropyl ether was removed by
decantation. The oil was transferred to a beaker and triturated
with dry ether. The hygroscopic crystals which formed were dried
in a vacuum desiccator. Yield: 9.9 gms (49%). M.p. 65-82.0 Re-

crystallization of a sort was effected by éissolving in hot methylene
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chloride, adding just enough isopropyl ether to start precipitation,
allowing it to cool somewhat and flooding with isopropyl ether.
After two such recrystallizations M.p. was app. 108-11°; however,

at about 35° it became brown and amorphous.

2-Pyrrolidylethy:l-p-amyloxybenhoate hydrochloride
p-C 5H1]_OC 6HACOOCH2CH2NC ll—H g*HCL

Reactants: p-CsHy10C¢H,COCl and C;HgNCHCH0H

Procedure: A solution of 15 gms (.13 mole) of 2-pyrrolidino-
ethanol in 30 ml of benzene was 7slowly added to a solution of 30.8
gns (.137 mole) of p-amyloxybenzoyl chloride in 50 ml of benzene. A
reflux condenser was employed during the latter part of the addition.
The mixture was refluxed one-half hour, cooled, mixed with 400 ml of
o5 NHC1 and extracted with 100 ml of ether. The ether-benzene layer
was discardeci. The water layer was made basic with NaOH and the oil
extracted with two 125 ml portions of isopropyl ether. The ether
layers were combined and filtered. Dry HCl was passed into the solu-
tion. An oil separated, which crystélliﬁzed when allowed to cool.,
The compound was dried in a vacuum desiccator. Yield: 4O.5 gms
(more than 100%). M.p. 112-122°. Evidently some solid product of
the acid ‘chlori&e (which was preseht in excess) was carried along

with the ester. Récrystallized three times frém an acetone-ether

mixture. M.ps. I, 135-136.5°; II, 135-1369; III, 136-137°.
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2-Pyrrolidylethyl-p-hexyloxybenzoate hydrochloride

p-CgHy 30C4H;,COOCHCH,NC), Hy «HCL

Reactants: CyHgNCHoCHoOH (24 gms; .1 mole) and

p-CH] 30CHLCOCL (11.5 gms, .1 mole)

Procedure: The procedure was exactly the same és for the prepar-
ation of the p-ethoxy ester up to the precipitation of the oily hyd\ro-
chloride. The oil crystallized in part on being transferred to another
beaker and triturated with a very small smount of absolute alcohol.
The crystals were removed by suction fil;c,ration and dried in a vacuum
desiccator. Yield: 11.6 gms (36). M.p. 129~131.5°. Recrystallized
from benzene three times . M.ps. I, 130-133% II, 131-132°;

IIT, 132-133°.

2-Pyrrolidinoethyl-p-amyloxycinnamate hydrochloride
p-CsHy 3 0C4 Hy, CH=CH-COOCHCHpNC, Hg » HC1

Reactants: p-CsHy10C4H,CHRCHCOCL and CyHgNCHZCHoOH

Procedure: A solution of 11.5 gns (.1 mole) of 2-pyrrolidyl-
ethanol in about 50 ml of benzene was adcied to the crude p-amyloxy-
6innamoyl chloride (previously mentioned) in about 50 ml of benzene
in a l-liter round-—‘bottcmed flask. The ﬂlixtum was refluxed one
hour and poured into a separatory funnel with 400 ml 1 N HC1 and
250 ml of ether. (a) The water layer was made basic with NaOH and
extracted with 50 rﬁlyof isopropyl ether. The ethér was filtered and
dry HC1 passed into it. An oil sepa.‘rated,-which crystallized several

days later and was not used, (b) A mixture of 50 ml of concentrated
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hydrochloric acid and 100 ml of water were added to the ether layer,
shaken, and allowed to separate overnlght. Twelve hours later three
layers were formed, - (1) The top 1ayer showed no visible change on
being shaken with 50 ml of concentrated hydrochlorlc acid, and was
discarded. (2) The lower layer was made alkaline with NaOH. No
pfecipitate waé,seen. The lower layer was discarded. (3) Fifty

ml of céncentraﬁed HC1 were added to the middle layer. OQef 100 m1
came through in the lower layer. The water layer was made basic with
NaOH solution and extracted with 100 ml of isopropyl ether. The ether
layer was filtered and saturated with dry HCl. An oil settled out.
On standing and being stirre& it crystallizéd, waé filtered with
suction and dried in a vacuum desiccator.‘ Yield: 7 gms (7%)
(overall). M.p. 139-45°. Recrystallized twice\from a behzeﬁé-

-~

absolute alcohol mixture. M.p. 159.5-60°, 160-161.5°,

2-pyrrolidinoethyl p-hexyioxycinnamate hydrochloride
P-C¢Hj 30C4Hy, COOCHLCH NGy, Hg « HCL

Reactants: p-Cghy30C4H,CH=CHCOCL and C,HgNCH,CHyOH

Procedure: A soiution of 11.5 gmé (.1 mble) of 2-pyrrolidino-
ethanol in 50 ml of benzene was édded tovthé cru&e p-hexyloxycinnamoyl
chloride previously described, dissolved in 50 ml of benzene. The
mixture was refluxed one-half hour and wasralloed to cool. It sep-
arated into two layers. Thdvolume of7£he top layer wés 115 ml; that

of the bottam, 75 ml. (a) The bottom layer was made alkaline with
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NaOH and extracted with 50 ml of isopropyl ether. The ether layer
was filtered and dry HCl was passed into'it. An oil separated.

(b) The top;layer was treated in a separatory funnel first with
507ml of concentrated HCl, then with 50 ml strong NaOH. Emulsion
formed, and was allowed to stand. ﬁrew off the lower layer, which
was still acidic. Added HpO. A heavy white precipitate was formed
(free acid?). Added excess base. An oil separated. The oil was
femoved and_dissolved in 125 ml of isopropyl ether. The water layer
was extracted with a second 125 ml portion and the éther layers were
combined and filtered. Dry HCL was passed in. An oil separated,
which would not crystallize on trituration with dry ethyl ether.
This oil, the oil from (a) and the mother liquor from the trituration .
were combined and extractéd with excess strong sodium bicarbonate so=-
lution. The ether layer was filtered and dry HCL was passed in. The
oil whichvseparated was thicker than before this treatment. A1l

attempts to crystallize it failed.



TABULATED RESULTS

2-Pyrrolidinoethyl p-alkoxybenzoate hydrochlorides

82

v /CHZ_CHZ
p-RC)CéHhCOOCHzCHQ_N JHC1
I % \CH,~CH,
R M.p. °C Yield c1e Analysis
(uncor. ) % Calcd. Found
Ethyl  174-174:5 a 11.83 11.36
Propyl 108-111 L9
Amyl : 136-137 - ‘f 10,35 10.32
Hexyl 132.5-133 36 9.97 9.65
2-Pyrrolidinoethyl p-alkoxycinnamate hydrochlorides
/CH2—CH2
P-ROCgH),CH=CHCOOCHZCHpN, | ™ .HCL
: ) CHZ-CHZ
o 4
R M.p. C Yield c1® Analysis
(uncor.) % Calcd., Found
Anyl  160-160.5 P 9.65 9.63

Hexyl

a) Analyses were done by the Volkard method.
b) Calculated from the acid.
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SUMMARY

The preparation of 2—pyrrolidinoéthyl esters of p-alkoxyben-
zoic acid and p~alkoxycinnamic écid is described. The following
compounds are reported:

2-Pyrrolidino p—e£hoxybenzoate, 2-pyrrolidino p-propoxyben-
zoate, 2-pyrrolidino p-amyloxybenzoate, 2=-pyrrolidino p—hexyioxyben—
zoate, 2-pyrrolidino p-amyloxycinnamate and 2-pyrrolidino p-hexyl-

oxycinnamate,



R.

R.

R.
R.

L.
C.
cC.
o.

F.

F.

F.

8l

BIBLIOGRAPHY
Adams, E. E. Dreger and E. H. V01w1ler, Us Se 1,590,792 (1926)
C. A. 20, 3061.
Adaris and E. H. Volwiler, U. S. 1,476,93k (1923) C. A. 18, 568.

Adams, E. H. Volwiler and R. L. Jenkins, U. S. 1,513,730 (1924)
C. A. 19, 153.

Adams and E. H. Volwiler (to Abbott Laboratorles), Us S. 1,676,470
(1928) C. A. 22, 3265.

H. Andrews and S. M. McElvain, J. Am. Chem. Soc. 51, 887-92 (1929).

F. Bailey and' S. M. McElvain, J. Am. Chem. Soc. 52, 1633-40 (1930).

F. Bailey and S. M. McElvain, J. An. Chem. Soc. 52, 2007-10 (1930).

A. Barnes and R. Adams, J. Am. Chem. Soc. 49, 1307-15 (1927).

Beilstein, Handbuch der Organischen Chemie, Deutsche Chemische
Gesellschaft, Berlin. Photo Lithoprint Reduction by Edwards
Bros. Inc., Lithoprinters, Ann Arbor, Mich., IX, 172-6, 393-4,
586, 606~7; XIV, 320, 326, 389, 392, 424, K26, 429, Li1, Li2,
451, 518, 521, 522.

Bell, J. Chem. Soc. 3247-9 (1928).

F. Blicke and E. S. Blake, J. Am. Chem. Soc. 53, 1015-25 (1931).



85

F., F. (Bllcl)qe and W. M. Lilienfeld, J. Am. Chem. Soc. 65, 2281-L
. 1943

F. F. Bllcke and We M. Lilienfeld, J. An. Chem. Soc. 65, 2377-8
o (1943).

No Wo BOlyaI‘d and So Mo MCElva.in, Jo Am. Chemo SOC. il._, 922"8 (1929)0

J. von Braun and O. Braunsdorf, Ber. 54B, 685-703 (1921) C. A. 15,
2877,

H. C. Bfill, U. 8. 1,817,670 (1931) C. A. 25, 5512,

H, C. Biill, J. Am. Chem. Soc. 5k, 2484=7 (1932).

H. C. isri;l; and C. F, Cook,‘J.,Am. Chem. Soc. 5_5_, 2062-4 (1933).
Jo T. Bryan and P. A. Foote, J. Am. Pharm. Assoc. 39, 6Lk (1950).,

R. B. Burtner and G. Letmann, J. Am. Chem. Soc. 62, 527-32 (1940).

W. B. Burnett, R. L. Jenkins, C. H. Peet, E. E. Dreger and R. Adams,

Je. Am. Chem. ‘Soc. 59, 2248-52 (1937).

E. E. Campaigne, A. C. Starke, Jr., 1. S. Fosdick and C. A.
Dragstedt, J. Pharmacol. 71, 59-61 (1941).

M. Cano and J. Ranedo, Anales Soc. espanola fls quim. 18, 184-206,
" 7(1920) C. A. 15, 2672.

F. H. Case, J. Am. ‘Chem. Soc. 47, 3003-5 (1925).

D. Cavamna, Minerva Med. 40, I, 615-16 (1949) C. A. 43, 8100.
Chemische Fabrik Flora, Brit. 200,810 (1923) C. A. 18, 306.
Chem. Fabr. Schering, Ger. 175,080, Chem. Zentr. (1906) II, 1226

W. G. Christiansen and G. O. Chase (to E. R. Squibb & Sons, Us S.
2,444,395 (l9l+8) Ce As 43, L4330,

W. G. Christiansen and A. W. Harvey, U. 8. 1,976,922 (1934)
" 'Ce A. 28, Th29.

W. G. Christiansen and A. W. Harvey, U. 8. 1,976,923 (193@)
C. A. 28, 7430,



W.

We

W" ’

W

We
We
R.

E.
A.

A.
A
A
A.
A,

A.

86

Ge. Christiansen and A. W. Harvey, U. S. 1,976,924 (193h)

C. A. 28,

7430,

G. Christiansen and S. E. Harris (to E. R. Squibb & Sons)
Ue Se 2,243,694 (1941) C. A. 35, 56L6.

G. Christiansen and S. E. Harris (to B. R. Squibb & Sons)
Ue S. 2,404,691 (1946) C. A. 41, 155,

G. Christiansen and S. E. Harris, U. S. 2,409,663 (l9k6)

Ce Ao 41,

995.

Ge Chr:.stiansen and S. E. Harris (to E. R. Squibb & Sons)
Ue S. 2,412,966 (1946) Co Ae L1, 2442,

G. Christiansen and S. E. Harris (to E. R. Squibb & Sons)
U. S. 2 »415,235 (1947) C. Ao 41, 2753.

00 Clinton, Ue J‘ Salva.dor, S. C. Laskowskl and Je Se BuCk,
J. Am. Chem. Soc. 72, 1331-k (1950).

S. Cook and C. W. Kreke, J. Am. Chem. Soc. 62, 1591-3 (1940).

C. Cope (to Sharp & Dohme, Inc.) U. S. ,339;91# (1944)

C. A. 38,

4102,

C. Cope (to Sharp & Dohme, Inc. ) Ue Se 2,ué,721 (1948)

C. A k2,

5174. .

C. Cope (to Sharp & Dohme, Inc.) U. Se 2,442,797 (1948)

C. A. 42,

C. Cope (to
Ce Ao 43,

C. Cope (to
’Co Ao 1+3,

C. Cope (to
Co Ao bk,

C. Cope (to
C. A M,

T19%.

Sharp & Dolme, Inc.) U. S. 2,456,556 (1949)

2640,

Sharp & Dohme, Inc.) U. s

3038,

2,459,217 (1949)

Sharp &Dohme, Inc.) U. S. 2,486,374 (1949)

5547

Sharp & Dohme, Inc.) Ue Se 2,497,394 (1950)

7880.

C. Cope and E. M.
1448-53 (19&4)

-

HanCOCK, J. Am. Chano Soc' é_é,



A.
A.

Je

Jde

A.

A.
A.
0.

O.
O.

0.

87

C. Cope and E, M. Hancock, J. Am. Chem. Soc. 66, 1738-47 (1944) «
C. Cope and E. M. Hancock, J. Am. Chem. Soc. 66, 1453-6 (1944).

Je Donleavy (to Allied Laboratories, Inc. ) Us Se 2 ,321,468 (léhB)
C. A. 37, 6823. ,‘

J. Donleavy and P. C. Condit, J. Am. Chem. Soc. 69, 1781-h (19&7)

Einhorn, K. Fiedler, C. Ladisch, and E. Uhlfelder, Amm. 371,
142-61, C. A+ k, 2119.

Einhorn and Ee Uhlfelder, Ann. 371, 131-42, C. A. &, 2118,

Einhorn and E. Uhlfelder, Ann. 371, 162-179, C. A. 4, 2119,

Eisleb (to I. G. Farbenind, A. G.) Ger.. L9k 43k (1927)
C. A. 2L, 2836, )

Eisleb (to Winthrop Chemical Co.) Ue S 1,7014,,660 (1929)
C. A+ 23, 1908, B

Eisleb (to Winthrop Chemical Co.) U. S. 1,889,645 (1932)
C. Ae 27, 1707, S

Eisleb (to I. G. Farbenind, A. G. ) Ger. 582,715 (1933)
C. A. 28, T78. ..

Etabllssments PoulencFreres, E.- Feurneau and J. Trefouel (to Soc.

des usines chemiques Rhone-Poulenc) Brit. 301,845 (1927)
Ce. ‘As 23, 4300, _

Farbwerke vorm. Meister, Lucius & Bruening, Brit. 241,767 (1925)

L.
L.
L.
E.

" E.

Co As 20, 3539+
S, Fosdick and Re Blackwell, J. Am. Chem. Soc. 66, 1165-6 (1944) o

Se Fosdick and A. C. Starke, Jr., J. Am. Chem. Soc. 62,
3352-5 (1940).

S. Fosdick and ‘A, F. Dodds, J. Am. Chem. Soc. 65, 2305-6 (1943).

Fourneau and J. Ma.‘ttl, J. Pharm. Chim. 18, 247-58 (1933)
. Ce As 27, 5893.

Fourneau and J. Puyal, Bull. Soc. Chim, 31, 424=35 (1922)
. Ce A. 16, 2495,



g8

J« Frejka and J. Vitka, Spisy Prirodovedeckou Fakultou Masurykovy
- University 1925 No. 48, 1-22, C. A. 19, 2332,

Je« M. Fulmer and H. Burkett, J. Am.Chem. S0c. 71, 1209-10 (1949).
R. C. Fuson and C. L. Zirkle, J. An. Chem. Soc. 70, 2760-2 (1948).

J. He Gardner, c. V. Clarke and J. Semb, Je Am. Chem. Soc. 2_,
2999-3000 (1933). .

A{ A. Goldberg and H. S. Turner (to Ward, .Blenkinsop & Co., Ltd, )
Brit. 576,035 (L946) C. A. 42, 602,

Ao A Goldberg and H. S. Turner (to‘Ward Blenkinsop & Co., Ltd.)
Ue Se 2,502,451 (1950) C. A. 4k, 8373.

S; D. Goldberg (to Novocol Chemical Manufacturing Co. ) Brit.
. 482,886 (1938) C. A. 32, 6807. .

S. D, Goldberg, W. F. Ringk and P, E. Spoerrl, J. Am. Chem. Soc.
. . 61, 3562-4 (1939). : .

S. D. Goldberg and W. F. Ringk, U. S. 2 ,252,713 (1941) C. A. 35, 7659.
S. D. Goldberg and W. F. Whitmore, J. Am. Chem. Soc. 59, 2280-2 (1937)

E. M. Hancock E. M. Hardy, D. Heyl, M. E. Wright and A. C. Cope,
Jo Am. Chano SOCQ 66 171{»7"52 (191}4)

S. E. Harris and W. Braker (to E. R. Sqmbb & Sons) U. Se 2,342,142
(1944) C. A. 38, 4758.

H. Heckel and R. Adams, J. Am. Chem. Soc. 49, 1303-7 (1927).

Hoechste Farbwerke vormals Meister, Lucius und Bruening, Ger.

179,627 (1904) Chem. Zentr. (1907) I, 1363.

Hdecﬁste Farb&erkeﬂrbrmals Meister, Lﬁéiﬁs und Bruening, Ger.
180,291, Chem.Zentr. (1907) I, 1365.

Hoechste Farbwérke<vonnals‘Meis£er, Lucius und Bruening, Ger.
180,292, Chem..Zentr. (1907) I, 1365.

Hoechste Farbwerke vormals Meistér; Lucius und Bruening, Ger.
187,209, Chem. Zentr. (1907) II, 146L.

 Hoechste Farbwerke vormals Melster, Luc1us und Bruening, Ger.
194, 748, Chem. Zentr. (1908) I, 1004.

H. Horenstein and H. Pahliche, Ber. 71B, 1644-57 (1938)
C. AO 32 83610



89

H. R, Hulpien, J. H. Kltehel, Jd. He Weatherby, J. Pharmacol. 68,

W. H. Hunt and R, J. Fosbinder, Anesthesiology 1, 305-11 (1940).

W. S. Jones and W. Braker (to E. R. Squibb & Sons) U. S. 1,976,940
(1934) C. A. 28, T430.

O Kamm, J. An. Chem. Soc. 42, 1030-3 (1920).
0. Kamm, and E. H. Volwiler, U. S. 1,388,573 (1921) C. A. 16, 9%0.

O. Kamm, R. Adams and E, H. Volwiler, U. S. 1,358,750 (1920)
. C Ao 15) 1+120

O. Kamm, R. Adams and E. H. Volwiler, U. S. 1,358,751 (1920)
- C. A. 15, 412, |

P. Karrer, U. S. 1,555,217 (1925) c A. 19, 3567.

K. kéimatu, Jap. 93,404 (1931) G. A. 27, 1452,

C. B. Kremer and E. Waldman, J. Am. Chem. Soc. 6k, 1089-90 (1942).

R. Knoll (to I. G. Farbenind, A. G.) Ger. 582,390 (1933) C. A. 28, 3756.

Ai Koetz and P. Merkel J. Prakt. Chem. 113, 49-76 (1926) C. A. 20,
. 28310 :

M. T. Leffler and H. C. Brill, J. Am. Chem. Soc. 55, 365-70 (1933).
Eli Lilly & cé., Brit. 616,312 (1949) C. A. 4k, 3523. '
Eli 1411y & Co., Brit. 617,190 (1949) C. A. 43, 7509
Eli Lilly & Co., Brit. 617,191 (1949) C. A. 43, 7509,

N Loei‘gren and B, Lundquist, Swensk Kem. Tid, 58, 206=17 (1946)
. Ce A, 14-3, 1022, : . .

W. A. Lott (to E. R. Squibb & Sons) U. S. 2,251,287 (1941)
C. A. 35, 7118, . A

W. A. Lott (to E. R. Squibb & Sons) U. S. 2,310,973 (1943)
C. A. 37, 4206. . ' ,

W. A. Lott, S. E. Harris, W. G. Christiansen, J. A. Pharm. Assoc.
__'Z, 661-5 (1938) : :



E.
E.
c.
.
C.
c.
C.
c.
H
c.
E.
M,
S
S.

Se

Se

Se

90

V. Lynn and F. V. LOefgren, J. Am. Pharm. Assoc. 14, 970-2 (1925).
V. Lynn and F. V. Loefgren, J. Am. Pharm. Assoc. 21 541-8 (1932)
Mannlch, Ger. 571,295 (1929) C. A. 27, 2761,

Mannich, U. S. 1,889,678 (1932) C. A. 27, 1638.

Marnich and Ph. Hoenig, Arch. Pharm. 26 , 598-610 (1927)
C. A 22, 591.

Mannich a.nd W. Hof, Arch. Pharm. _2_2, 589-98 (1927) C. A. 22, 590,

Mannich, B. Lesser and F. Sllten, Ber. 658, 378-85 (1932)
C. A, 26 2966,

Mannich and H. Wieder, Ber. 65B, 385-90 (1932) C. A. 26, 2966,

C. Marks and M. I. Rubin (to Wallace and Tiernan Products s Inc.)
Ue 5. 2 ll,bO,lB9 (1949) Cc. A. 44, 5390,

S. Marvel and R. S. Shelton, Je Am. Chem. Soce 51, 915-17 (1929).
Mérck Ger. 189A,335 , Chem, Zent;'. (1907) 1I 2003.

B. Moore and E. H. Volw:Ller, J. Am. Chem. Soc. 62, 2799-801 (191;0)
M. McElvain, J. Am. Chem. Soce 49, 2835-40 (1927).

M. McElvain, U. S 1,784,903 (1930) C. A. 25, 1037.

M. McElvain and T. P. Carney, J. Am.. Chem. Soc. 68, 2592-600 (1946)

M. McElvain. and T. P. Carney, U. S. 2,439,818 (l9h8) Ce Ao 42,
5470,

M. McElvain‘ and T. P. Carney, U. S. 2,448,996 (l9h8) C. A. 43, 694,

Hénri Normant, Compt. rend. 226, 1734-6 (1%8)

Novocol Chemical Manufacturing Co., Inc., , Brit. 501,090 (1939)

C. A. 33, 5999,

Novocol Chemlcal Manufacturing Co., Inc., Brit. 598,656 (1948)

C. A. 42, 5620.



A
R.

R.:
Re:
R.

Jde

Jde

Jde
F. L

Je

We
W.

c.

91

T, Olsen and F. M. Whitacre, J. Am. Chem. Soc. 65, 1019-20 (1943).
E. Osterberg and E. C. Kendall, J. Am. Chem. Soc. 43, 1370-1 (1921).

P. Parker and A. J. Hill (to American Cyanamide Co.) U. S.

2,383,074 (1945) C. A. 40, 96.

P. Parker and A. J. Hill (to American Cyanemide Co.) U. S.
2,406,627 (1946) C. A+ L1, 486.

P. Parker and A. J. Hill (to American Cyanam1de Co.) U. S.
2,428,239 (19&7) C. A. 42, 603.

P..Parker and A. J. Hill (to American Cyanamide Co.) U. Se
2,429,275 (1947) C. A. hz, 1319.

S. Pierce, R. D. Gano and J. M. Lukeman, J. Am. Chem. Soc. 0,
255 (1948).

S. Pierce, J. M. Salsbury and J. M. Frederlcksen, J. Am. Chenm,
Soc. 6l, 1691-4 (1942).

S. Plerce, J. M. Salsbury and J, M. Fredericksen (to J. S.

Plerce) U. S. 2,372,116 (1945) C. A. 39, 3630,

Se Pierce, J. M., Salsbury, W. W. Haden and L. H. Wlllls,
Je Am. Chem. Soc. 6k, 2884k~5 (1942).

. Pyman, J. Chem. Soc. 93, 1793-1807 (1906) Proc. Chem. Soc.
TG AL 2, 208.

R. Reasenberg and S. D. Goldberg, J. Am. Chem. Soc. 67,
933-9 (1945).

R. Reasenberg and S. D. Goldberg (to Oradent Chem.Co., Inc.)
U. S. 2,421,129 (1947) C. A. 41, 5263. )

F. Ringk (to Novocol Chemical Manufacturlng Coe, Inc.) U. S.
2 363 081-3 (1944) C. A. 39, 312k.

F. Ringk and E. Epstein, J. Am. Chem. Soc. 65, 1222-6 (1943).
Rohmann, Ger. 658,359 (1938) C. A. 32, 4727. "

Rohmann, W. Haas and H. Bergstermann, Arch. Pharm. 278, 425-37
(l%l) C. A. 36, 1608. ,



C.
c.
M.

T.
v.

V.
B.

L.
G. £

92
Rohmann and B. Scheurle, Arch. Phamm. 27l+, 110-26 (1936)
C. A. 30, 4160, _

Rohmann and H. D. Wilm, Arch. Pharm. 280, 76-85 (1%2)
C. A. _’(, 5708.

Rubin, H. C. Marks, H. Wishinsky, and A. La.nz:.lottl, Je Am. Chem.
Soc. 68, 623-4 (1946).

Sabalitschka and E. Bo}m, Brit. 487,824 (1938) C. A. 33, 173.

S. Salvin and A. J. Hill (To American Cyanam:!.deCo.) U. Se
2,375,138 (l9l+5) C. A. 39, 3303,

S. Salvn.n and A. J. Hill (to American Cyanamide Go.) U. S.
2,385,104 (1945) C. A. 140, 176,

Samdahl and T. Chrlstlansen, Bull. Soc. Chim. (5) 5, 1573-80
(1938) C. A. 33, 170,

T. Sanborn and C. S. Marvel, J. Am. Chem. Soc. 50, 563-7 (1928)

Sanna, Rend. seminar facolta sci. univ. Cagliari 10, 50-3 (19I+O)
- Ce Ao 37, 2726,

SChering Kahlbaum, A. G., Brit. 317,29 (1928) C. Ae 24, 2141,

Schering Kahlbaum, A. G., Brite 321, 968 (1928) C. A. 24, 2836,

W.

W.

W

Schoeller and H. G. Allardt (to Schering Kahlbamn, A. G. ) Ger.
522,064 (1928) C. A. 25, 3131,

Schoeller and He G. Allardt (to schering Kahlbaum, Ae G.) Us Se

1,765,621 (1930) C. A. 2k, 4120,

Schulemann, L. Schuetz and K. Melsenburg, U. Se 1,474,567 (1923)
C. A. 18, 569. .

Sharp & Dotme, Inc., Brit. 620,657 (1949) C. A. Lk, 662,

Sharp & Iiohme, inc., Brito 632,561 (19&93 C. A, 52, 181.

A.

L.

Skita and W. Stutmer, Ger. 716,668 (1951) G. A. 38, 2345.

M. Smorgonskii and Ya. L. Gol'di‘arb, J. Gen. Chem. (U. Se Se Re)
10, 1113-19 (191.0) C..A. _2, 4011, . .



Je

Je
H.
Je

E.

Je
L.
L.
A.

A.

E.
E.
E.

E.

E.

93

Supniewski, Roczniki Chem. 7, 163-71 (1927) C. A. 22, 666,

R. Thayer and S. M. McElvain, J. Am. Chem. Soc. _5_, 331:,8-55
(1928). .

Eeo Thompson, C. P, Swanson and A. G. Norman, Botan., Gaz. 107,

'I‘refuel, Mue. J. Trefuel and Ch. Barbelet, Bull. sci. pharmacol.

B. Vliet and M. B. Moore, U. 5. 2,288,334 (1942) C. A. 37, 230.

c. Wagner, R. F. Sievers, A. L. Bennet and A. R. McInt.yre,
J PhamaCOlo 68, ll-37-53 (191&0)

A. Walter and R. J. Fosblnder, J. Am. Chem. Soc. 61, 173-14
(1939) |

A. Walter and R. J. Fosbinder, U. Se 2,229,533 (191;1)
Ce Ao 35, 3041,

Wander, A. G., Swiss 265,343 (1950) C. A« Lk, 9480,

W. Weston (to Abbott Labora.tor:.es) U, 8. 2 ;437,984 (1948)
C- A l+2 4605. -

A. Wildman, U. S. 1,317,250 (1919) C. A. 13, 3282,
A. Wilduan, U. S. 1,317,251 (1919) C. A. 13, 3283.
A. Wildman and L. Thorp, U. S.-1,193,649 (1916) C. A. 10, 2387.
A. Wildpan and L. Thorp, U. Se 1,193,650 (1916) C. A. 10, 2387.
A. Wildmen and L. Thorp, Us S. 1,193,651 (1916) C. A. 10, 2387.



9L

AUTOBIOGRAPHY

I, Michael James Fletcher, was born on September 27, 1930. My
earlyAeducation was received in Ashland, Kentucky and in Richmond,
Virginia. In June, 1946, I was graduated\fran Thomas Jefferson
High School‘in Rickmond. The following September I entered the
College of William and Mary in Williamsburg, Virginia, where I
remained until June, 1950, when I received the B. S. degree in
chemistry. | |

In September, 1950, I enrolled in the Graduate School of the
Univefsity of Richmond toywork for the M., S. degree for which

this thesis is submitted as a partial requirement.



	University of Richmond
	UR Scholarship Repository
	7-1-1951

	2-pyrrolidinoethyl esters of para alkoxybenzoic and para alkox alkoxycinnamic acids
	Michael James Fletcher
	Recommended Citation


	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97



