AVISORY BOASEDY

Mr. M,P, Bhatnagar
NRDC, New Dslhi.

Dr, S.P. Bhatnagar
Reckitt & Colman of
India Ltd., Hosur,

Mr., V.H, Chudamani
Hindustan Organic
Chemicals Ltd.,
Rasayani.

Dr., AV, Rama Rao
RRL, Hyderabad.

Mr. B.M, Mohapatra
Patents Infarmation
System, Nagpur.

Mr, I.M.S. Mamak
New Dslhi.

Dr. P.K. Grover
CDRI, Lucknow,

Dr, Nitya Anand
CDRI, Lucknow,

Mr, A.W. Khan
CDRI, Lucknow.

Dr. S. Bhattacharji
CDRI, Lucknow.

Dr. M.M, Dhar
CDRI, Lucknow.

Dr. S.5. Iyer
CDRIL, Lucknow.

EDITOR

Dr, S.5. lyer
JOINT EDITOR

Dr, Sheela Tandon
PRODUCTION

V.K. Vohra

M.k, Thapar

Drugs & Pharmaceuticals

PATENTS AWARENESS
BULLETIN

Vol.11 No.9 September 1988

Contents

Page

Synthetic outlines of Industrially
used local anaesthetics - A review
= S e o e S A e e A R . I-XXVI
Patents News ......ccoctesccestsscscannssnes . i
Information about Indian Patents..............
Patents Abstracts s
AL Endocring SYStemMi-/ssisn ssce nes e v eise sisn 281

. Nervous System...... At ST .. 282
C. Cardiovascular System.........eeeeeess « 289
D ResSpIratory ‘SystoMs..skesseiaesissiessses 298
E. Gastrointestinal Disorders................ 298
F. Metabolic & Degenerative Disorders....... 299
G. INfecIIols DISEASES. . salesia'siece:s)eis siniaia eisies)i 308
H. Antineoplastic AgentS........cceuvuuan RS Gl |
I. Biochemical Pharmacology.....ceeeeeees e ——
J. Molecular Biology.ccecocarssocscssscsnsns A
K. Pharmaceutics.......-... setessssassesannas s
L. Natural FrotuCtS..scsseassisvsesssssinresses wmen
M, General,..ssvevssssesscnsssscasansacacacans 312
N. New TechniQueS......eceeseesecsnccacnns s 357
P. New Reactions.......... SR CaieH 6 0He S
D O P S e (o aln 10w e im0 00 o 4[] W e s m cn e -
R. Applied Microbiology........ SO I, N 1 318

Blotechnology.vessssssisannsissesnasianssna —

National Information Centre for

Drugs & Pharmaceuticals (NICDAP)

(WHO Collaborating Centre on Drug Information)
CENTRAL DRUG RESEARCH INSTITUTE

Post Box No.173

LUCKNOW-226 001 (INDIA)



E )

Synthetic Outlines of
Industrially used local anaesthetics - A review

Dr P K Ghosh#¥

Summar

In this paper, the synthetic outlines of the significantly used local
anaesthetic chemicals in the different parts of the world has been summari-
sed. In this limited context, only 34 compounds could be identified; 18 of
these were esterc of general formula I, 8 were amides of general formula II
and 8 others were compounds having functional groupé of carbonic acid
esters, imides, ethers and ketones. The main properties and uses of these
compounds along with the important companies marketing them (with their
brand names) are also described in three tables. Compounds of formula I and
Il are represented by 2-2, 3-Y, 4-X, C, Hs. CO.0.CH(R,).

C(Rz) (Ra) (R.‘) FND 2-X|,, 6Y‘
C4Ha. NH. CO. R respectively where X,Y,Z, Ry, Rz,
Ra, Ra, Xy, Y, and R are variouc substituents.

Introduction: The class of chemicals which produce a condition of insensi-
bility, that is loss of feeling, in man and animals in a small area
surrounding the site of application of the chemicals, belong to the group of
*Local Anaesthetice". Local anaesthesia is produced at the selected site by
such chemicals by temporarily desensitising the sensory nerves or their
endings. Local anaesthetics act on the nervous system including every type
of the nerve fibres. The condition of local anaesthesia produced is reversi-
ble and the nerve fibre or the nervous system comes to the normal state
without any damage after the action of the local anaesthesia is over. Local
anaesthetics are used in surgery specially in situations where general
anaesthesia 1s risky or inconvenient. These are extensively wused in minor
surgery, gynaecology and dentistry. They are also used for relieving pain
of skin and mucous membranes. ‘Such chemicals are many in numbers and the
literature on the subject is vast (1 to &). However, the large number cof
identified chemicals found to have local anaesthetic properties, a relat-

¥This paper expresses personal views of the author and does not necessarily
reflact the wviews of -the organisation with which the author is associated.
Reprint requests may be sent to Dr P K Ghosh, Director (R&D), Department of

Biotechnology, CGO Complex, Block 2, Floor 7, Lodi Road, New Delhi-116 883
tIndia). '



ively small nuwbers, of the order of thrity four have really stood the phar-
macological, clinical and other regquirements for their use in finished
pharmaceutical formulations for applications in men and animals. The main

reason for this has been the relatively narrow safety margins of most of
these chemicals.

The theme of this paper has been to outline the synthetic facete of
the compounds which were or are in commercial use significantly in one part
of the world or the other as a local anaesthetic drug.' In this limited con-
text only thirty four compounds could be identified upto the time of
preparing this paper. Such identified compounds were found to have varying
functional moities like esters, amides, ethers, ketones etc. A majority of
these could be depicted by the general formula I, in which an aromatic acid
was attached to an aliphatic side chain by an ester linkage, or the general
formula 11 where an aromatic amine was connected to an aliphatic carboxylic
acid moietly through an amide bond. These are chown below:

Z X4
o
CO, 0. CH—C-—R3 NH.CO.R
| Yy
Re
FORMULA-I(ESTERS) FORMULA-T (AMIDES )

When X,Y,Z,Ry,y Ry, Rsy; Ray Xyy Yi, and R

represent various substituents as discussed in the text and Tables I and II.
Eighteen compounds of Formula I (Table I) and eight or Formula II (Table II)
have been used commercially to a great extent as discussed in the following
text. Eight other chemicals ((Table III) also used commercially quite
extensively as discussed cubsequently, could not be depicted by any general
skeletal structure, although there exicted appreciable structural similarity
among some of them. The Tables (I, II and I1I) enlist the generic/common
rames, molecular formulae and molecular weights of these compounds and
important brand names with main companies who introduced them.

2.5ynthetic Facets:

A The compounds represented by FORMULA-1 (Estercs):

These compounds are synthesised by using benzoic acid or substituted
benzoic acid as one moiety and an appropr;aue alkanol ac the other moiety as
schematically shown below:

el



.Cl
re A
pCls 2
CO'W o"
€0.0Na
b On CO.0R
A 2 RX

Y

‘N‘f(;’.\ (X =Halogen)

] co.of’ Ton

(A is o suitoble substifvent) %‘“(,ﬂ%
A 11‘0‘.'*

The synthesis (7) of PIPEROCAINE (1) starts with 2-methylpiperidine
(2), which is condensed with 3-chloropropyl benzoate (3). The starting
material (2) is conveniently obtained by the catalytic hydrogenation of
alpha picoline (4) abundantly availablej the catalytic hydrogenation has
been found to be better than the sodium.alcohol reduction method used ear-

lier(8). CHs 0.0.(CHz)y-CHCL 1
.o(caz),-rO-___ @ 4 ) O, 3
o )
(t (3) (2)
. & \"om Ha/PtOz

qme”
O——00"

HCl (41

Compound (3) could be easily obtained by the condensation of I1-bromc
3-chloropropane with benzoic acid in the presence of soda ash.

MEPRYLCAINE (5) is synthesised (9) from the amincalcohol (&) which is
benzoylated in the cold etherial medium in the presence of acqueous sodium
hydroxide, followed by treating the resulting oil with concentrated hydro-
chloric acid which leads to the formation of (3) as the hydrochloride
through N to O acy! migration (18).

CHa Mt 6“ o S
N Gty P /".:\!1 =
.

c|
o 7 NaOH in ether ({'H? TH
) CHz.OH o G
(e) £9

HYXYLACAINE (2) as the hydrochloride is obtained (11) by the benzayl-
ation of the intermediate(8), followed by hydrochlorination. The intermediate
compound (8)is obtaineed in almost quantitative yield from isopropy! amine ¢
and ‘tyclohexanone (18) by reductive amination in presence of Flatinum dicx-

ide,
Cl-h-cH——cHa—gg-O @CO-OHIHG ?H
L @ NH.CHy. CH—CHy
@ we

(8)
7 Hz [PtO;

o
CH3.CH.CHy - NH +
(9)

(10)
The compound (2) could be conveniently perepared by reacting bhopy]ene oxide

III
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with ammonia under appropriate conditions.

ETHYLAMINOBENZOATE (11), which is one of the earliest known local
anaesthetic compound, is prepared (12) either by the esterification of para
aminobenzoic acid (12) or by the reduction of ethyl paranitrobenzoate (13)
with iron powder and water in presence of a acid (13).

NH2 NHz NO,
CaHs.OH Fc.{ H20
H2SO04 - H
CO.OH C0.0.CzHg C0.0.CoHs
(12) (11) (13)

The commercial method uses(13)as the starting material, which in turn is
conveniently produced by the pressure oxidation of paranitro toluene with

commercial nitric acid or chromic acid (14), followed by esterification of
the acid with ethancol and sulfuric acid.

PROCAINE {14)is synthesised (15) using either p-nitrobenzoic acid(15)of
p-aminobenzoic acid {18) as the starting material. The reductant zinc-
hydrochloric acid shown below for the conversion of nitro group can be re-
placed by the cheaper Fe/HC! reduction method.

soct £0.0 ChaCHaC
socCl; \  OHCHCHpCL ()
war(O)-coon =2=2(0) —=—==
NOz  (cpHgly Nea
us (154) £ 03

CaHs

n0z-{ () )-C0 OCHCH; N<
N CqH
Zn/HC M CO.0H
SLats o CaMs c CHia 0 4 C
Ng , 0.CHzCHz—N <" — SN.CHCHy —
O 2T N dare /

HY;
(14) (17) (1e)

A novel method for the synthesis of (14) used industrially, utilises
trans-esterification of(11)with diethylamino ethanol(17)using sodium ethox-
ide as the catalyst., The compound (17) is conveniently synthesised from
ethv i ene oxide (16) or ethylene chlorohydrin (17) and diethylamine.

TETRACAINE (18)is prepared (18) by coverting 4-n-butylaminobezoic acid
{12)into its dimethylaminoethy] ester by the usual procedure or by butylating
dimethylaminoethy! p-aminobenz 3(28) obtained from p-aminobenzoic acid (14
Reductive 8chiff’: condensatio {{ﬁ (_}uuth n-butyraldehyde(21} or the reac-
tion product of thz hydrochloride OQZB)wlth n-butyraldehyde (21}, followed by

hivdrogenation also produces{i8\or its hydrochloride as schematically repre-
sented below:

Iv



1) soct CHs
C4Ho NH-@-COOH 2 —> C4H9—NH—©-CO-0(CH2)2—N/

2)C
) Hf}N-CHQCHon NCHy
(19) CH3

=
(22) @ HCI
o/ \ -
d" 325 Hydrochloride
NS of (18)
3/ 2L
97 &
(22) - M e g
NH; COOH——>NH3; 00.(CHz)>-N ————Hydroch oride
NCH; of (20)
(1e) (20)

Dimethylamino ethanol 22,) the key synthon could be tonveniently prepared
like {17) by the condensation of dimethylamine with ethylene oxide under

appropriate conditions and the product could be isolated by fractionation
under vacuum,

BUTACAINE 233yis synthesised (28) by the condensation of p=nitrobenzoyl
chloride (15 A) with 3-di-n-butylaminc propancl (24)in benzene under reflux
conditions, followed by iron powder - water reduction or catalytic hydrogen-
ation of the resulting nitroalcohol ester (25) The compound (25 may be
prepared alternatively by alkylating (21) di-n-butyl aminef{28)with 3-bromo-
propyl paranitro benzoate (27) The starting aminocalcohol (24)is prepared by
condensation between di-n-butyl amine{2é)and 3-chloropropan 1-ol (28)

C4H.

Clat ]
oH-( cn;},—n/ + 10, {O)-coa
(24) CaHg (15A)
)
CaHas “;_o“\-,d“ |
. Refl n
CaHo” PSRRI ON °-::°*:¢"°‘ Inn:u:n;
U
28 C4He
- ShR COO(EH ), =N

(25) YCaHs
o~ Fi balow 50
% Hy i’Pd ar Nj
Cabus 2 CaHg
NH +Br. (CH3)3-0.CO @-«o, nu,—@co. O(CH)y-N
CaHe” NcaHy

(28) (27) (28)
(22)

In the synthesis (22) of BUTETHAMINE(2%} the preparation of the iscbuty]am-
ino ethanc] (38)plays a major role. Treatment of isobutylamine(31) in aqueous
medium with ethylene oxide gives the amincalccholf 38) in high yield (23),
Condencation of the latter with p-nitrobenzoyl ¢hloride in aqueous alkaline
solution and subsequently reducing the resulting ester(32with tin and hydro-
chloric acid gives(29 the reduction could also be accomplished by the use
of cheaper iron and hydrochloric acid. The synthesis could also be accom-
plished by trans-esterification of (38)with ethylparaamino benzonate(11) under
low pressure using sodium ethylate as catalyst.



CHa-CHL0H
CHa (0 . CHs |
>Cﬂ-cﬂz'NHz 4 Chig—twy -Cootatling ot low temp. , 0N, o

initiolly and subsequently”
c ralsing to room temp. cry” (30)
{21)
NOz
Aqueous
alkali ot
35-40°C
co.cl
‘F
! /CH:i [H] CHa
NHZCO.OCHzCHz—NH-CHz-C{I 4—-—-Noz-@-co.o.(cna)z—NH-cuz—ce

PARETHOXYCAINE(33}as its hydrochloride is produced (24) by the con-
densation between p-ethoxybenzoyl chloride(34)and 2-diethylamino ethanol (17,

basifying the reaction product and treating the base with hydrogen chloride
in either. 34
T,

CaH
/~275 1) In benzene
W " ettt e e
cznso—@—co Cl + OH CH;CHz—-N\ o Cas

CaHs ‘?ﬂ Atl:kl‘ th

HCl in ether.
CO.0(CH3)>,—N .HCl

(34) Qa7) (CH2); s

C2Hs
(33)

EDAN (4)(35)could be conveniently prepared by the esterification of aspirin
(38)with diethylamino ethanol (17}, using thionyl chloride.

0.CO.CH3
0.COCH;3 /Csz /CEHS

‘ .CHCH—N _— CO.0.CHaCHz-N
CO.0H + OH 2 2 \Csz \‘CzHS
(38) (7)) (3%)

‘nthesis (25) of PROPARACAINE(37)or BUTHOXYCAINE(38)requires 4-hydroxy

sbenzoic acid (3%2) as the starting material. Nitration of p-
hydroxybenzoic acid or its methyl/ethyl ester(48)followed by hydrolysis pro-
duces, the acid(39). Treatment of the latter with propyl p-toluene sulfonate
(¢ 7ornishes the ether-ester (42)which is csafonified to the corresponding
ac.d :_@g.), Condensation of the acid with 2Z-diethylamincethyl ch1oride(4_§)or
treatment of the acid chloride of Y3)with 2-diethylamino ethanol 17 gives
the base (45) or its hydrochloride respectively. Iron-hydrochloric acid
reduction of the nitro group of(45) yields (37). Replacement of (41) by n=
butylary! sulfonate(44)in above series of reactions furnishé5(3_§)..The start-
ing compound(48) is produced (26) either from potassium phenclate and

pondioxide or by heating phenol with potassium ethy! carbonate.

VI
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O—Qw0-m-g==G"

/ coom
{40) A7 aw

Ro==H, ~CHy, = Cp¥5 o~ |
(@) AT S
p A
-

- -

GCJI"! .8

A~ =
co.ac,h i
tu: ts2) M

¥ “1
= o.c,r-, \DQ '
o c.cary L=
0.00CHy 1‘(:, o A “::,
ras) e g
o o) = 230 Oy,

esii
Siath (381 ___’__f_.
Hydrochiorsds of Fe/HCl
Ca3}

»@u““f‘“

METABUTOXYCAINE HYDROCHLORIDE(47) is <syntheciced (27) emploving salicylic
acid (48Yas the starting material. The latter on nitration yields 3-nitrosa-
licylic acid (49) as a minor component. Conversion of 4% into  the
corresponding methyl ester (58) followed by treatment with n-butyl bromide
produces the ester-ether(Sl), The latter is also prepared from (58 according
to the method of Clinton et al. by treatment with n-butylaryl sulfonate.
Alkaline hydrolysis of the ester-ether(51) furnishes the corresponding acid
(52 Conversion of the acid(52)into the acid chloride(53) followed by treat-
ment of (53)with(17) produces the aminoalcohol ester(S4)as the hydrochloride
which is hydrogenated in presence of Platinum dioxide to yield{7. The
reduction has also been effected with iron powder and water in a little
acid.

no  coon HQ COOH HO 0.0 _ _Fson
—%— - + m,@ —Seporation ((J\, o
7504 \_{ml
LAS} [aa’,{.';ox (15%) (49,

n Bulylaryl sulphaiale

R T A o

Ho Oy (
LSaustic soda 10% \_.J on
NO2 =T lawed Catis© .
acidification noy [} J' 3y
(32) ls5cipin (510  mCamy.A/Buse/CHION (10!
Teluens (X=8r 1)
co.c sCans
‘\, © 0.CHz CH,
(Orocars (Y e # ’N\c;ns
0.CyHy HCH
NOg
(531 & Oz
ip\UNoli‘ (sa)
wige
Lo HEl
0.0.CHz . CH .
= “\C:ha
0C4Hs

Hz
(a7)

Synthesis (25) of PROPODYCAINE (55) and AMBUCAINE(S8fcllows similar routes as
those indicated for PROPARACAINE(37)using 4-nitrosalicylic acid(§7)as the
starting material as outlined below:

VII



NOg 0; 03
G‘r@-ioa’l NayCOy in
.:nhytl. KzC05 in @ on Alcohol-Waler
co.0m aylcnl

-n-lkn?! or Co.0R co.on V1 KHCOy in
(s7) el (s8) et (59) Telaens e
5 Co Al & 2) CICHz.CHy-N
2Hy
g )1 Ha-CHp-Cl E:Ns
CaHs” |in LPA (aa)
R {i7)
co.c \
ce0) '@( Cant
1My
wel P12 pE 0.0.CHz . CHz. u’
e
IHs
0.0.CHy.CHy. u’
(53,58) Caks

For Run-Propyl is 55 ond Ren-Butyl ix 56

Both HYDRDXYTETRQCAINE@_Q)and 2- DIETHYLAMINOETHYL PARABNUTYLAMINO SALICY-
LATE (43) are synthesiced (28) wutilising m-aminophencl(44)as the starting
material. The latter is N-butylated by treatment with n-butyl bromide in
presence of potassium hydroxide to give (N-butyl) m-amino phenol (45§ the
latter on heating with potassium bicarbonate and potassium hydroxide under
pressure ic converted inta (N-n=butyl)=- d4-amino salicylic acid(gg), which on
treatment with one equivalent of sodium isopropoxide in isopropancl, and
subsequent condensation with dimethyl amino ethyl chioride(é7)or diethylam-

ino ethyl chloride(44)produces (§2)or (3)respectively. Compound(43)is no more
in commercial use now.

NH2 NH.C4Hg NH.CHg
@ nCaHoBr @u KHCO3 + KOH
o KOH-H20 o odtoclave c;d/ “~On
(64) (&) a8 £0.0u
(e6)
ol ag"}

R
C0.0.CHz.CHz-N
MR

(62, R = -CH3)
(63, R = =CzHs)

The synthesis (29) of Z-CHLOROPROCAINE HYDROCHLORIDE(é8)starts with 4-
amiho 3-chlorobenzoic acid (49)5 the synthetic route is shown in Scheme A.
Alternatively, it may be synthesised from 3-chloro-4-nitrobenzoic acid(78)as
shown in scheme B. However, the reduction of the nitrogroup of 71 by hydro-

gen in presence of Platinum dioxide may conveniently be replaced by more
cheaper iron powder-water reduction method.

Scheme A :
COo.0n co.n.;c»-;,):-g(:m
ahs
1] y!hﬂun SITIH!drochlof de_in
2) HC| in Disthylether | Tolusne ond \
mehmunum,asrm MH.HCI
ub | (es)
Scheme B
OH < co,n,cu,.cn;,n:': '“'.nm
socy | u7) - H2/P10z *"’.__.“J
\ o o Fe/ngo/H®
NOz NOy NOz
(7o)

(Y]




B. Compound represented by FORMULA -I1 {Amides):

The general preparation of this class involves the condensation of substitu-

ted aniline with haloacid chloride <(usually chlorocacetyl chloride), and
subsequerit treatment of the intermediate with an amine.

_NH NH.CO CH,Cl NH.CO,CHy,.NH R
S Cl.Co. CHch" R—NH3 gl @

(S =Various (R =Various groups )
substituents )

A number of derivates of 2,6 -dimethyl aniline(72) have been used ‘as the
amide type of local anaesthetics. Compounds which have been used commer-

cially to a great extent are LIDOCAINE(Z3),PYRROCAINE(Z4). MEPIVACAINE (75)AND
BUPIVACAINE(Z78) -

S

The synthesis (38) of LIDOCAINE(Z3)is accomplished by acetylating (Z72)

\ ‘ ‘i with chloroacetyl chloride and subsequently condencsing the resultant product

namely 2-chloro acetamido xylene(77)with diethyl amine(Z8).PYROCAINE(Z4) is
synthesised (31) from the scame aniline derivative(Z7)by condensing the
latter with pyrrolidine (72).

{‘Ita ,CaHs
Nlt C0.Cn -N
# Neahs

g NF.CO.CHz.Cl / (73)
@:: Cl.CHzCO. Ci @c
(72 €28} i >
£ &n.w, cu,—e(j

)
Ha
(74)

MEPIVACAINE (32)(Z73) and BUPIVACAINE (33) (Z8) are both synthesised
starting from alpha picolinic acid(88).

The starting acid(88)is conveniently prepared by permanganate or dichromate
or nitric acid oxidation of alpha picoline. Picolinic acid(88)is hydrogen-
ated at elevated temperature and low pressure and then treated with hydrogen
chloride to yeild alpha picolinic acid hydrochloride(81). Conversion of (81)
into its acid chloride(82)fol lowed by treatment with (75) yields the basic

amide (83). The amide on alkylation with dimethyl sulfate or butyl bromide
furnishes(73)or(Zérespectively.

1) 2 /P10, ot elevuted temp. ( ] i | - r\J
ond 4 olms. previure . i ec.C
bk N I e CcClL

I g
(80) el o (Bs)

-

1] Recction with (7%

2 et
(\lL rc"]} < ; mull
3.NH “°-ihf;couu
CI\: “efion s.on Ciy

(75) t(:}—co.!m-@

A
(e} b CHy
City ,..(. ;r\-l‘ (83)
0. Nh-@
(ve) &m e
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DIETHYLAMINOETHYL-4-ETHYLTOLUDINE ( 84) commonly known as GRAVOCAINE
which is very similar to LIDOCAIENE(Z3)is synthesised (34) using routes sim-
ilar to that followed for(73)and employs 2-ethyl-é-methylaniline(85) instead
of (72). Chloroacetyl chloride reacts in cold condition with(85) and the
resulting anilide(88)is reacted with diethylamine in ethanolic medium.

ch

(@2l
Cz2Hs CEHST\_CO- . C2zHs +CaHs
@NH: @“ (C2Hs)3 NH in ethanel @”H COC"z’N\caﬁs
£ 1 i 2
CH3 I.CHz CO.CI CH3 - Reflux CH3
(85) (86) (84)

BUTANILICAINE(8?) synthesis (35) is analogous to the above except that 2-

chioro-é-methylaniline (88)is used in place of(83)and dibutylamine(89)is used
instead of diethylamine.

CqH
NH; NH.CO.CH3.Cl NH.co.CHg.N/ A2
- © = o CH3  (ncqHg),.nH C CHy earhy
Cl-CO.CHyCl (89) =
(88)

(87)
TOLYCAINE (98) is made (36) by employing methyl 2-amino-3-methyl methylben-

zoate (21) as the starting material and following the same routes as for
LIDOCAINE (73) .

€0.0CH;3 0.0C Fat
.OCH3 HiC.00C  NH o
NH2 1) CI.CO.CH,CI in Acetic Acid @NH-CO.CH;Q = 'CO‘CHE'N\-C:HS
cHy 2) Adueous NeO.CO.CH; = CHa (;:zus),NH N Hy
enzene, reflux
(o1 v

- (90)

_PRII‘.EICAINE(ﬁ)is syntﬁesised (37) by the condensation between alphabromo
propiony]l bromide(93) and 2-methy! aniline(94),thereafter heating the resul-
tant amine(95)with n=propylamine in benzene.



CHa\ e Aqueous acetat i l?r
u us a ate
i JCH-CO.Br + NH, - O o - @—NH‘CO‘CH-CH-_;
r . LY

)
(93) (94) - “c,'s::“u,t\" (95)
\O CHs

NH.CO.CH.NH.CH, .CHy .CHa
(92)

C. Local Anaesthetic Chemicals appended in Table III.

DIPERODON HYDROCHLORIDE(24)is obtai-ned (38) by condensing piperidine 97
with glyceryl chlorohydrin(28)in the presence of alkali, followed by treat-
ment of resulting 1-piperidinopropan -2,3-diol(29with phenyl isocynate (188
and preparing the hydrochloride thereof. The aminoalcohol (29 has also been
(39) reported to be produced in high yield from piperidine and glycidol (184.

CI.CN;IH-CH;OH (98)

NCO

. - L Gt g

O\-Cﬂz-{llrl.o L£O.NH @

ey ctwacorn (O)
DIBUCAINE HYDROCHLORIDE(182)is synthesised (48) by converting 2-hydroxy-
quinoline 4-carboxylic acid(183)iato the 2-chloro compound (184) and reacting
(184)with N 1,1 -diethylethylenediamine({85)and thereafter heating the inter-
mediate (18&) with sodium butoxide. The base is then converted into the
hydrochloride. coon co ,Catig

.Cl CoHs CO.NH.(CH5),.N
- : § 22.
B0l ==+ OO e, 35
N"“OH N (105)

Cl

(97) CHz =CH—CHz.0H/Sodo ash (991
(1o

N7
(103) (104) (106)
CaH
CO.NH.(CH;)Z_N/ = HCI
@ L o
W 1) nC4Hg.
NTOCHs ) ficiteONe
(102)

Condensation (41) between N-methyl N-trimethyl alpha-benzyl carbamoyl chlo-
ride(187)and alpha amino ethanol using potassium carbonate gives OXYTHAZAINE

g °

CHz
?H“I:H’ —C—CHy CHy—¢—CHy
Hz.C—N—CO.CHz.Cl NHa.CHg.CHg.OH CHy 1 —cHy
éﬂ‘l K2C03-in butanol c"l"i‘ N
cl‘,-o o-%
(1o7) K CH3
-
Lﬁm
(1o8)
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DIMETHISOQUIN(189)is synthesised (42) by converting 3-buty! 1i-hydroxy iso-

quinoline (118) into its chloro derivative(111) followed by reacting(i1D with
the alkoxide of Z-dimethylaminoethanol (22) .

C4Hg
Ol FoCls in Yy
N dichloroethane ON
. r

OH CHs

cl nz
~H2CH20ONa
(10 i g
(22)
(’) /\,C.;Hq
Quor™
H3
O-CHECHzN/
CH3

1109)

DYCLONINE(112) IS PREPARED (43) by Mannich condensation of parabutoxy aceto-
phenone (113}, formaldehyde amd piperidine hydrochloride. The starting

compound(113)is easily prepared by condensing parahydroxyacetophenone with
n-butyl bromide in presence of alkali.

@COCHa
+ HCHO + HCI- NH He O
s ) C4Hg0~(O))-COCHCHaN

(113)

(12)

PROPIPOCAIENE(114)ic also synthesised (43) utilizing reactions similar to
those for DYCLONINE(112); the starting compound para-propoxyacetophenone(11§

ie condensed with formuldehyde and piperidine hydrochloride by Mannich reac-
tion.

N
c;n,o@cogzﬂa + HCHO +HCL NH O
oo I
(1s) s
CaHy COCH3CHaN ©

(14 )

PARAMOXINE(118)is synthesiced (45) by converting parabutoxy phenol (117)
into its potassium salt followed by refluxing with Gamma 4-morpholinyl
propy! bromide(118)in alcohol. C{—\N-CHw-CHz-CHz.Br

Nocee i

KOH /C 55 OH (ne)
C4Hg0O OH C4HgO OK

C2H5(T1, Reflux
(i)

cqnqo—@c (CHyly"N O
_/

(ne)
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FOMOCAINE(119)is conveniently synthesised (45) starting from 4-cyancbenzy]
bromide (128) fol lowing the steps narrated below:

CN COMNH3
CoHsCO
Phend / = Grignard Reaction =
Soda Ash With CaHs MgBr cn-120@5
CH,Br CHz :
) :
130 o 1) Morphelinc/Se

j 2) Ha / Ni
O N—-CHCH; cm—@—c H20 @

DISCUSSION AND CONCLUSIONS: (19)

(a) Of all the compounds described above, Lidocaine has been most extensi-
vely used world-over., After its csynthesic in 1948 by the Astra Group in
Sweden many new compounds have been synthecised but none has so far been
able to take over the popularity and commercial place of lidocaine. The
reason is probably that the practicising anaesthetists world-over had greater
access to the availability of the formulations of lidocaine than those of
others, and the properties of lidocaine suited in its application in many
situations of minor surgery, gynaecology and dentistry. The change over to
other anaecthetic formulations was thus rather slow, though more efficacious
products for specific applications had already been discovered.

(b 0f the 34 industrially used synthetic local anaesthetics discusced, 28
were esters and amides, and the remaining é compounds were imides, ketonec
and ethers. It seems thus that in the possibilities of succeeding to come
out with better local anaesthetic formulation, =ne may first look for a
choice from among local anaesthetic compounds having ester and amide linka-
ges.

(c) The main complaint against the use of local anaesthetic compounds in
general is that they are too toxic in nature. This is the main reason why
many compounds discovered world over have not been commercialised. Compounds
with relatively lower toxicity are lower in effectiveness as well. The effi-
cacy of these compouds are exmined by measuring the duration of anaesthezia,
the toxic effects produced and the concentration of the drug in blood
plasma. After being injected, these drugs are distributed to all the organs
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and therefore the plasma level decreases rapidly. The drugs are metabolised
by enzymatic hydrolysis and the products of hydrolysis are exerted primarily
through the Kidney in the urine. Esters and amides are relatively easily

metaboliched than compounds with other function group; amides are metaboli-
sed slower than the esters.

(d) In nerve block, therapeuti¢ efficacy is measured by the block of the
specific nerves and their endings. However, the toxicity is manifested
mainly by their action on the central nervous system. Therefore in search
for a compound either known or new it is to be kept in view how each com-
pound permeates the blood-brain barrier. In the method of application also,
it is to be seen how it would be posssible to modify the formulations so as
to minimice the permiability of these compounds through the blocd-brain bar-
rier, Ideally it <should be the endeavour to take steps to maximice the
concentration of the drug at the site where it should act and minimise the
concentration at wunwanted places and organs. Probably a carrier mediated
approach such as a liposome, a specific nerve antibody or a poly electrotyle
hooked anaesthetic compound would have to be locked for directing the anaes-
thetic compound to the specific application site. This is a major area of
appropriate formulation development. Discussion on this is however beyond
the scope of this paper.

(e) It is thus felt that among the relatively more toxic members, better
compounds may be obtained from among amides and esters which are metabolised

in the body at optimal rates. The optimum metabolic rate values are however
to be ectablished (4).

(f) The synthesis of these compounds are somewhat simpler. A well managed
laboratory or a manufacturing unit having facilities of unit operations like
oxidation, reduction, refluxing, distillation filtration, centrifugation,
and wvacuum or low temperature drying could easily venture to undertake the
synthesis of these compounds. The starting chemicals required for the wvari-
ous synthesis are also easily available for purchase. Many of these could
also be locally synthesised from simple basic chemicals like toluene, paran-
itro toluene, salicylic acid, chliorine, various alcohols, diethyl amine,
ethylene oxide, 2,é-xylidine, chloro acetic acid, thionyl chloride etc.

which are usually available abundantly in most of the industrially developed
countries.

Opinions on the place of the specific local anaesthetics for the spe-
cific management of minor surgery wvary among nations,,institutions and
individuals. The standard texts provide adequately the descriptions about
the techniques of nerve block; however the anaesthesists would have to
acquire personal practical knowledge and form subjective opimion about these
compounds through the use of specific anaesthetic chemicals in specific
clinical situations. Many of the anaesthetics specially effective in certain
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situations are not available world over. Drug manufacturers in every country
could strengthen the hands of the anaesthesists by making them available the
more potent and safer ones. It is anticipated that this review would be
useful to the manufaturers to choose among the existing commercially avail-
able molecules for eventually taking up the synthesic of the more relevant
ones on commercial scale. Though this is related with other factors such as
the size of the local merket, the regional availability of relevant raw
materials, the technological capabilities, the R&D back ups of companies as
also the Patent Laws and the Drug Acts of the country, the review would work
as the one important step to the willing manufacturers, who propose to plan
and eventually go in for the manufacturing venture.

(g) A few drugs like Carticaine, Leucinocaine, Phenacaine, etc. not
described here, have been used in limited quantities in some parts of the
world. Some other potent candidate drugs which have not yet been marketed
like GEA-948 (4), Pentacai-ne (4), YAU-17 (4) and Centbucridine (44) etc.
are yet to score their marks and only the future would tell how they wculd
fair in the competitive international market. Meanwhile, the search for
newer and better anaesthetics would continue.
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