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mmm CAS No. : 130-95-0 =

Systematic (IUPAC) name
(R)-(6-methoxyquinolin-4-y1)((2S,4S,8R)- 8-vinylquinuclidin-2-yl)methanol
Identifiers

CAS number 130-95-0

ATC code MO9AAO1 PO1BCO1
PubChem 8549

DrugBonk APRD00563
ChemSpider 84989

Chemical data

Formula C20H24N202
Mol. moss 324.417 g/mol
Physical dota

Melt. point 177 °C (351 °F)

Pharmacokinetic data

Bioavailability 76 to 88%

Protein binding ~70%

Metobolism Hepatic (mostly CYP3A4 oand CYP2C19-mediated)
Holf life ~18 hours

Excretion Renal (20%)

Theropeutic considerations

Pregnoncy cat:. C (USA), D (Au)

Legal stotus: quinine is now bonned in Australio unless specificolly for Maloria due to its tendency to kill blood
plotelets.

Routes: Oral, introvenous

Quinine is on effective muscle reloxont, long used by the Quechua Indions of Peru to holt shivering due to low
temperoatures. The Peruvions would mix the ground bork of cinchona trees with sweetened water to offset the bork's
bitter toste, thus producing tonic woter.

Quinine has been used in unextracted form by Europeons since ot least the early 17th century. Quinine was first used

to treot molorio in Rome in 1631. During the 17th century, molorio. wos endemic to the swomps ond morshes
surrounding the city of Rome. Malaria was responsible for the death of several popes, mony cordinals ond countless
common Romon citizens. Most of the priests trained in Rome had seen maloria victims ond were fomilior with the
shivering brought on by the febrile phose of the disease. The Jesuit brother Agostino Salumbrino (1561-1642), on
apothecory by training who lived in Lima, observed the Quechua using the bark of the cinchona tree for that purpose.
While its effect in treating moloria (ond hence malario-induced shivering) wos unreloted to its effect in controlling
shivering from rigors, it was still a successful medicine for malario. At the first opportunity, Solumbrino sent o small
quontity to Rome to test as a malario treatment. In the years that followed, cinchona bark was known os Jesuit's bark ond

became one of the most valuoble commodities shipped from Peru to Europe.
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B casne 130850 ‘M

The form of quinine most effective in treoting maloric. wos found by Charles Marie de La Condomine in 1737. Quinine
wos isolated ond nomed in 1820 by French researchers Pierre Joseph Pelletier ond Joseph Bienoimé Caventou. The nome
wos derived from the original Quechua (Inca) word for the cinchona tree bark, "quina”" or "quinoe-quina”’, which roughly
meons "bark of bark" or "holy bark". Prior to 1820, the boark waos first dried, ground to o fine powder ond then mixed into o
liquid (commonly wine) which wos then drunk. Large scole use of quinine os o prophyloxis storted oround 1850.

B Quinine olso played a significont role in the colonization of Africa by Europeons. It hos been soid thot quinine was the
prime reoson that Africa ceosed to be known os the "white mon's grove". A historion hos stated thot "it was quinine's
efficacy that gave colonists fresh opportunities to sworm into the Gold Coost, Nigerio and other ports of west Africo”.

To maintein their monopoly on cinchona bark, Peru and surrounding countries begon outlowing the export of cinchona
seeds and soplings beginning in the eorly 19th century. The Dutch government persisted in its ottempt to smuggle the
seeds, ond by the 1930s Dutch plantotions in Java were producing 22 million pounds of cinchona bork, or 97% of the
world's quinine production. During World Wor II, Allied powers were cut off from their supply of quinine when the
Germons conquered Hollond ond the Japonese controlled the Philippines ond Indonesic. The United Stotes, however, had
monoged to obtain four million cinchona seeds from the Philippines and begon operation of cinchona plantations in Costa

i Rico. Nonetheless, such supplies came too late; tens of thousonds of U.S. troops in Africa. ond the South Pocific died due
to the lock of quinine. Despite controlling the supply, the Jopomese did not moke effective use of quinine, ond thousonds of
Jopanese troops in the Southwest Pocific died os o result.

Synthetic quinine
| Muain article: quinine total synthesis

Cinchona trees remain the only economically procticol source of quinine. However, under wortime pressure, reseorch
towords its synthetic production wos undertoken. A formol chemical synthesis wos accomplished in 1944 by Americon
chemists R.B. Woodword ond W.E. Doering. Since then, several more efficient quinine total syntheses have been
achieved, but none of them con compete in economic terms with isolation of the alkoloid from natural sources. The first
synthetic orgonic dye, mouveine, wos discovered by Williom Henry Perkin in 1856 while he wos attempting to synthesize
quinine.

B Dosing and indication r

As of 2006, quinine is no longer recommended by the

WHO os first line treatment for molorio ond should be b
i used only when artemesinins ore not available.

Quinine is o bosic amine ond is therefore alwoys

y

presented os a salt. Vorious prepoarotions thot exist

include the hydrochloride, dihydrochloride, sulfate, n\. ‘-

bisulfate ond gluconate. This mokes quinine dosing 1 r
licated si h of the solts hos a different '

complicated since each of the solts hos o differen g

weight. - " 2
The following amounts of each form ore equoal: .

* quinine bose 100 mg !
i 4
|

* quinine bisulfate 169 mg

| * quinine dihydrochloride 122 mg %
* quinine hydrochloride 111 mg . L
* quinine sulfote (actually (quinine)2H2SO4-2H -
20) 121 mg y
quinine gluconate 160 mg. P Taj Group of Companies -
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All quinine solts may be given orolly or intravenously; quinine gluconate may olso be given intromusculorly (IM) or
rectally (PR). The main problem with the rectol route is that the dose con be expelled before it is completely obsorbed;
B this con be corrected by giving o half dose ogoin.

The IV dose of quinine is 8 mg/kg of quinine bose every eight hours; the IM dose is 12.8 mg/kg of quinine bose twice
daily; the PR dose is 20 mg/kg of quinine bose twice daily. Treatment should be given for seven days.

The preparations availoble in the UK are quinine sulfote (200 mg or 300 mg toblets) and quinine hydrochloride (300

mg/ml for injection). Quinine is not licensed for IM or PR use in the UK. The adult dose in the UK is 600 mg quinine

dihydrochloride IV or 600 mg quinine sulfate orally every eight hours. For nocturnal leg cromps, the dosoge is 200-300
j mgo night.

In the United States, quinine sulfote is commerciolly availoble in 324-mg toblets under the brond nome Qualaquin; the
adult dose is two toblets every eight hours. There is no injectoble preporation of quinine licensed in the U.S.: quinidine is
used insteod.

B

This medication is used to treat o parasite infection of the red blood cells (malaria coused by Plasmodium falciporum).
Quinine sulfate belongs to a class of drugs known as antimolariols. It works by killing the form of the maloria porosite
B thot infects the red blood cells.It has not been shown to work for this use ond may couse serious side effects.

HOW TO USE

Read the Patient Information Leaflet provided by your pharmacist before you stort using quinine and eoch time you get o
refill. If you have omy questions, consult your doctor or phormacist.

Toke this medicotion by mouth with or without food exactly as prescribed by your doctor. This medication is usually
token every 8 hours for 7 days or os directed by your doctor. If you have stomach upset with quinine, toke it with food.

Dosage is bosed on your kidney function, medicol condition, and response to theropy.

It is very importont to continue toking this medicotion exactly as prescribed by your doctor. This medication works best
when the omount of drug in your body is kept ot a constont level. Therefore, toke this drug ot evenly spaced intervals. To
B help you remember, toke it ot the same times each day.

Do not toke more or less of this drug than prescribed. Do not stop toking it before completing this prescription unless .
directed to do so by your doctor, even if you feel better. Skipping or chonging your dose without opproval from your

B doctor may couse the amount of porosite to increase, moke the infection more difficult to treot (resistont), or worsen side
effects.

SIDE EFFECTS

Heodache, flushing, unusual sweating, nouseo, ringing in the ears, decreased hearing, dizziness, blurred vision, ond
temporory changes in color vision may occur. Less common side effects may include signs of low blood sugor (e.g.,
sweating, shokiness, confusion, extreme hunger). If you experience these symptoms, promptly drink some fruit juice or
have a snock, ond coll your doctor immediately. If ony of these effects persist or worsen, tell your doctor or phormacist
promptly. Tell your doctor immediately if ony of these rare but very serious side effects occur: signs of a serious immune
system problem (e.g., unusual tiredness, joint/muscle aches, unusual fever, butterfly-shoped facial rash, swollen glonds),

g oy bruising/bleeding, signs of serious infection (e.g., high fever, severe chills, persistent sore throat), signs of o sudden
loss of red blood cells called hemolytic omemia (e.g., severe tiredness, brown urine, pole lips/nails/skin, ropid breathing ot
rest), signs of severe liver problems (e.g., persistent nouseo/vomiting, obdominal pain, severe weokness, yellow skin/eyes,
unusuolly dork urine), decreose in the amount of urine. A very serious allergic reaction to this drug is rore.
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However, seek immediate medical ottention if you notice ony symptoms of a serious allergic reoction, including: rosh,
itching, swelling, severe dizziness, trouble breathing.

PRECAUTIONS

Before toking quinine, tell your doctor or phormocist if you are allergic to it; or to quinidine or mefloquine; or if you have
ony other allergies.

This medication should not be used if you have certain medical conditions. Before using this medicine, consult your
doctor or pharmocist if you have: previous serious side effects with quinine (e.g., blood problems), certain heort problems

] (congenital or acquired long QT syndromes, torsade de pointes), very low blood potassium, a certoin enzyme problem
(glucose-6-phosphate dehydrogenose deficiency-G6PD), o certain nerve/muscle disease (myosthenia gravis), o certoin eye
nerve problem (optic neuritis).

Before using this medication, tell your doctor or pharmocist your medical history, especiolly of: certoin heort rhythm
problems (atrial fibrillotion/flutter), kidney problems, severe liver problems, fomily history of favism/G6PD deficiency.

This drug may moke you dizzy. Use coution while driving, using mochinery, or doing ony octivity thot requires alertness.
Avoid alcoholic beveroges.

I Before having surgery, tell your doctor or dentist that you ore toking this medicotion.
Coution is advised when using this drug in the elderly because they moy be more sensitive to the effects of the drug,
especially dizziness, irregulor heartbeat, ond low blood sugor.

MISSED DOSE

i If you miss a dose, toke it as soon os you remember. If it is within 4 hours of the time for the next dose, skip the missed
dose and resume your usual dosing schedule. Do not double the dose to catch up.

STORAGE

Store ot room temperature between 77-86 degrees F (25-30 degrees C) oawoay from light and moisture. Do not store in the
bathroom. Keep oll medicines away from children ond pets.

] DOSAGE

Toke this medication by mouth with or without food exactly os prescribed by your doctor. This medication is usuolly .
token every 8 hours for 7 days or os directed by your doctor. If you have stomach upset with quinine, toke it with food.

Dosage is bosed on your kidney function, medicol condition, and response to theropy.

It is very importont to continue toking this medication exoctly os prescribed by your doctor. This medication works best
when the omount of drug in your body is kept ot a constont level. Therefore, toke this drug ot evenly spaced intervals. To
help you remember, toke it ot the some times each day.

Quinine is o bosic amine ond is therefore always presented os a solt. Vorious preporations thot exist include the
hydrochloride, dihydrochloride, sulfate, bisulfote ond gluconate. This mokes quinine dosing very complicoted, becouse
each of the solts has o different weight.

| The following omounts of each form ore equal:

* quinine bose 100 mg
* quinine bisulfote 169 mg
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* quinine dihydrochloride 122 mg
* quinine hydrochloride 111 mg
i = quinine sulfote

quinine gluconate 160 mgAll quinine salts moy be given orally or
intravenously (IV); quinine gluconote may olso be given
intromusculorly (IM) or rectally (PR).
The main problem with the rectol route is that the dose con be
expelled before it is completely obsorbed; this con be corrected by
giving o holf dose ogain.

 The IV dose of quinine is 8 mg/kg of quinine base every eight hours;
the IM dose is 12.8 mg/kg of quinine bose twice daily; the PR dose
is 20 mg/kg of quinine bose twice daily. Treatment should be given
for seven days.

DRUG DESCRIPTION

Quinine is o noatural white crystalline alkoloid having ontipyretic

(fever-reducing), ontimolorial, onalgesic (poinkilling), ond onti-

inflammotory properties ond o bitter toste. It is o stereoisomer of
| quinidine.

Quinine wos the first effective treatment for molario comsed by Plasmodium folciporum, appearing in therapeutics in the

17th century. It remained the ontimoloriol drug of choice until the 1940s, when other drugs took over. Since then, mony

effective ontimaloriols have been introduced, olthough quinine is still used to treot the diseose in certain criticol situotions
I Quinine is olso used to treat nocturnal leg cromps ond orthritis, ond there have been attempts (with limited success) to treot

prion diseoses. It wos once o popular heroin adulteront ond is now not as popular in the world.

quinine sulfoteis on ontimoloriol drug chemicolly described as cinchonon-9-ol, 6'-methoxy-, (8a, 9R)-, sulfate (2:1) (salt),

dihydrate with o moleculor formulo of (C20H24N202)2°H2S04+2H20 ond a moleculor weight of 782.96.

Quinine sulfote occurs os a white, crystolline powder that dorkens on exposure to light. It is odorless and has a persistent

very bitter taste. It is only slightly soluble in water, alcohol, chloroform, and ether.

Quoaloquin is supplied for orol administration os copsules contoining 324 mg of the active ingredient quinine sulfote USP,

equivalent to 269 mg free bose. Inactive ingredients: corn storch, mognesium stearote, ond tolc.

I Note /Government Notification: These chemicals are designated os those that are used in the monufocture of the controlled substances ond are importent to the
monufocture of the substonces. For any (Control Substonce) products Import ond Export *** subjected to your country government laws /control substonce ACT. .

Information: The information on this web poge is provided to help you to work safely, but it is intended to be on overview of hozords, not a replocement for o full
Moteriol Sofety Doto Sheet (MSDS). MSDS forms con be downloaded from the web sites of mony chemical suppliers. ,also that the information on the PTCL Sofety
web site, where this poge was hosted, has been copied onto mony other sites, often without permission. If you hove eny doubts obout the veracity of the information that

I you ore viewing, or have ony queries, pleose check the URL thot your web browser displays for this poge. If the URL begins "www.tejopi.com/www/Denotonium
Benzoote.htm/" the poge is mointained by the Safety Officer in Physicol Chemistry ot Oxford University. If not, this poge is a copy mode by some other person ond we
have no responsibility for it.

The Controlled Substances Act (CSA) was enacted into low by the Congress of the United States os Title II of the Comprehensive Drug Abuse Prevention ond Control
Act of 1970.[1] The CSA is the federal U.S. drug policy under which the monufocture, importation, possession, use ond distribution of certoin substonces is reguloted.
The Act also served as the notional implementing legislation for the Single Convention on Narcotic Drugs

This document plus the full buyer/ prescribing information, prepored
for health professionoals con be found ot:
http://www.tojopi.com
or by contocting the sponsor, Toj Phormaceuticols Limited., ot:
91 022 30601000.
B This leaflet was prepored by
Toy Phormoceuticals Limited,

Mumbai (India).
MPSTJ278

Lost revised: 29 August 2009
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