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Quinine

FPowdered dried bark of e cinchona tree
A natie of South Amecica was made into
8 donk and used by the Quechus Indans
of Poru to usat fevers

“Discovarad by Jesuil peieats in the
1620s, Eu'rmb‘ de Cobo takes cinchana
park 10 Eurcpe in 1632 1o treat malara.

Quinine jscdated in ~%  Fist Tolal Synthesis
1820 by Piamrs Joseph q |1643) RB Weodward
Felleter and Joseph "\/t\/ and WE von Doering
Cavenioy
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1 GUININE

(uimine belongs w0 the gamoline growp of alkaloids and s ksown @ a cinchona alkaleid. 11 has
leag been used medicinally ae s smiimalacial, 1t sigmse s eviahlmbed s Follows

() Iy redecetar formala s Cgdl L0Ns (map., 1750

() Bath the nitrogens ane Jeriary. since guinise odds un two moleculen of metyl lodide so fom &
dgairernary silt, CaaH 00N ICH;|

(RN s o ByArany grovg, sace i fooms memsaccmate sad (noeabessngte, Quinine on oxidatios

wiidh clwomam trioxide gives o kelose, quinone C gl N2, a0 the Rydvoxy group ts secandary. [t abw
conmirs mee meshoxy group

() It has one ethylenic dosbie bond, winoe quinise sdds 00 ose mobecale of hydtopen, beomine
o hedogen ncid Funther, the ethylersc double band b present s vimyl groop. since guunine on

cviclacion, gives 8 momcarbos viic sckd and formik woid (Schome 2.2,

CrgHy 1Ol ~ CHm CHy —e— CrgHa 03N~ COOH o HOGOMH
(imine MOrOCE Mo S aod Fortiat: peagi
iScheme 129

() Viponws caktanion of gelaing with chrmic acid gives quiminic acsd © N0, and & compound.,
designaiod ax the “second hedf™, and called merogeinene, C M NO, (Schemse 2,300

CagHaeOnMz ;: . CyMghDy + CaHyphtn
IScheme 2 Wy
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Tt the surwsane of yainTse depends o O srecniee of quininic acid and mesoqetom.
(% Sirneiai of culsinke ackd C \HaNO; i1 cotabdshod =i follinvs

9] Quinlndc acid ee hemisg wieh gy lme wntergoes decarhogylation 40 @ melnosvquinnlise,
m-a-&mwumm:uhumm

(b1 Thodation of guissne sod with etmomin el pives pyraling 2, 5, dmcabosylic scid This
waaes dhe peovance of mechay o In baiseoc ey ‘of quiniline) asd cartosyd greup wt posision 4

() Quinmi- acd on nening woh hpdiockiocs 1-id andecgnes dessatinyltae mmd decarbosvlanon
lﬁﬂﬂirlﬁlh-ﬁmimh..hmm That qemns acwd is &pethedycinchmini acid (1)
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The wais prablem 15 0o fimd he srwctiee of the second hall. (7. mosoquinene.
wii) Structure of meeoquinens, TH NO,.
() Merogeinene contakis ose carbosy| group and one double boud ms shown by rootine fests

(h) Oxidticn of merogmnese with cold acidhe potssium permangesate gives formie ocid, and &
dicarbor ylic acid, CiHNDy, Clachologponic scid The Sormution of formic ookl indicates the peesence

of viyl tide chain in mevoquineoe. The presence of this group is also demonsirused by ozonnlysis of

meroquleene, which gives formaldelyde. Also meryuinene oa heating with hydeochloric acid a 2407
gavo S-cthyl-4 methylpyndine (Schese 2334 |

() Cincholaipome acid on further axadasion with cold acidec permanganate results 1 the formasion
of leiponic acid, C,H, NO, (sl a dicarboxylic acid) which exist i two isnmseric fomes (cin and mmans .
Mo, oo beating with potissiom ydnxide, i sonienises mm“hnmw
wid (pipecidene- 3 d-denrhoxylic acid) {Scheme 2.35)

Loipomic acid of 15 1s0imensed product costains ane socthyleno less than iss precuner, Cintbolosponic
scil This suggests that the later contains & side chale ~CHCOH.

() Funhermore, clacholoponic acid on weatment wilh conceatrwiod solphuric acid gives ¥
picolime. This suggosts thae the additional -CH; group is present at posities 4 in clacholoiponic scid
(Schome 2.35)

112

CHy

' ' MO, A

dm'” CoNDy —ri—e HODOH  +  CyHeNOs
JE4yhamethyigmcine

Masuiuns Formic asd  Cinchelsipanic s
n[.....,. n

COgH

Heshydrushctomesnic sid g weid| rFedine
Fpedre ], Lazanugic pod) wad
(Mexdusg of o A& (rem feem)

The sructare Of Sexabydrocinchomenoic schd s piperidene- 1 d-Gcarboxyiic acid har heea confinmed
by (s vywihesis as (Scheme 234) el |

(Scheme 1380
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Or the bass of e abave 0 nchaboipoeic sl 6 represeiisd s shawd bokom, This sttune e
Been canfiemed by b4 cpnibatis (Wolk! ane! T asnituwt: 177 ]
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A caniful soasiderstion of the abowe redplis show thet the siructire of merogaimnese & (11) as
siioven below, I alsy expiains all the reactiond of meroguinens|

CHyCOOH
c
(lj,cmcﬂa - @,ﬂh g\/rmz ﬁj/ oM
CgHq7NO2 Il, Meroquinene Cincholeiponic acid Lﬂ-lpunic. acic

Cincholoipon

The structure If also explains the formation of cinchaloipos. CoHi;NO; (a compound having a
carboxyl group and an ethyl group) and obtained by reduction of meroquinene with zinc and hydriodic
acid.

Having essablished the structures of quininic scid and meroguinene, we aow establish the structure
of quinine.
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[t has wirendy beee siaied (el guinine = & deriony See dond doss nic have 2 Nemethyl 2eoup)
md oo oxidative degmdsuce gives meroquinere, which (s @ sxondary bioe. I, Therefnre Tndlows tha
@ ks fermmion o tertiary pitogen aome i eonvertsd i & secomdary nitrogen wom, wad 8 carhoxyl
groep w oo produced ol (e saume Bk, A ascnsble caplasaten for fhis observation s al e
textiary mitropen siom s (a6 par of @ bedged ding, o C-N boad is heoken wien gumne i ovidised.

A pmction of s 1ype G showa (o a wothesic compound. 3-vinylguinmBidine
CHCOgH
_LH=CHy =y
=
H.

Tse poiet of linkaps of 0w geineclidios group to e rest of the molige= i sRled by Rabe
(1908, wha convertad guinie imo o etome. quitimonc by mald oxidanen wiih chromie acid. Boih ibe
niirogen aloms o i Detone are adll wotsry sl oo treatevent with amyl nidriie and hydrogen chisnde
giave quininiz acid ned m oxme. Formation of s oximee und in acid [ndicales e preseact af 4
mthine growp adjicent 0 a carbamyl graup, vie —COCH. Structure of the cime s Tonimine- 1
v yplguinulidice = assigaed by i hydrelysis i mydmeplamine and iDEogUIneE. ﬂutlthqhélth
abuve quinine is given stractone @11 which expliins the sbove foct |

LHmC s

CH=CH> CH=CH;
CHOH co $
CH30 CH40
o >
W e | &

If Quinine Quininone
.--*'L._a'“- M,
[wnﬁm.ﬂnm
COOH
CH=CHy CH=CH,
St B ¢ &
HOsC CH2
Q\T HO—N Q{P
H
Maroquinine 8-Oximino-3-Vinylquinuciidine Quininic: acid

The structure of quamne as (III) has finally been confirmed by its synthesis. A partial synthesis
(Rabe er al., 1918) starts from quinotoxine, which was obtained by heating quinine in acetic acid.
Quinotoxine was synthesised by Woodward and Doering (19443, Thus & total synthesis of quinine a7
been achieved,
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