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Pharmacognosy

Aorst T RIBI RIS 23|

4% crude drug

pharmacognosy (Greek)

pharmakon (2, German)+ gnosis (& & Q1 &l
Kl A, Eng. Ger. Lat.)

ZZE%ZZ TCM Traditional Chinese Medicine,
PR R
F1:E %L, kampo (£ 7 ) medicine

Natural product

Herbal medicine

Folk medicine

Alternative medicine
Complimentary medicine
Natural medicine

naturopathic medicine

botanical supplement
Functional food, Health food
Neutraceuticals, designer food, dietary food
(pharmaceutical, cosmeceutical)
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BerErE i o2 70 (0-3 fish oil, fL22, A4H)
KRR ok — iy o] &
« 2B ¥ (Y Artemisia asiatica, eupatilin, flavonoid, ¥ 2874, &°}, W3 9009)
o ZQ12 (AL, B, ERTE - BEI%, SK chem.)
o 719 Al (RS, SK chem.), A Z W]
o A5tk (AL AAY, 289, ks - o))
x4 HE-S o]& (cocaine, morphine, vinblastine %)
A e vt F o= T

« Aspirin, azidothymidine (AZT) \H\NH
» taxotere — esterified product of 10-deacetyl baccatin III o !N/Ko
ey . . O.
» antibiotics —%_/
CH,OH CHO COOH COOH g
©/O—Glc ©/OH ©/OH ij/ococH3 o, LA
salicin salicylaldehyde salicylic acid ASA o

Spongothymidine
Spongouridine
acyclovir
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//upload.wikimedia.org/wikipedia/commons/d/da/Cytarabin.svg
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Oseltamivir-Tamiflu
avian influenza, Ag SU-Agk 2h1k Okab o|Alxtol

baccatin Ill, R=Ac

paclitaxel (= taxol) docetaxel (= taxotere) .
10-deacetylbaccatin lll, R=H

taxezopidine A taxezopidine J

. cephalomannine, R=Ac
10-deacetylcephalomannine, R=H
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi_-uT8pLTSAhUJkJQKHRnMDoEQjRwIBw&url=http%3A%2F%2Fwww.crystalinks.com%2Fsumerwriting.html&psig=AFQjCNGcCxJ6vqd-J6FiLehAiAiya3-D3A&ust=1488422562210850
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQn83QpLTSAhVFJ5QKHZFBCxQQjRwIBw&url=https%3A%2F%2Fwww.pinterest.com%2Fmistermax123456%2Fthe-cuneiform-writing%2F&psig=AFQjCNGcCxJ6vqd-J6FiLehAiAiya3-D3A&ust=1488422562210850

Pap Ebars 294 (51,15 ff)

Ebers papyrus > Lo AN adr TR [ KO

° Egyptlan hieroglyphs Kt jr m33-k s obt m nhét-f
e 1552 B.C. £in andares Heilmittel: Wenn du sichst cinen
e 110 pages, 700 magical formulas and folk remedies usinrtateiteuitinssendloe nenintdedeiia:
. Uni\Srsity of Leipzig libr:rz.] . R N~ Poria NgJe
18623 Georg Ebers”} o] E 9] n]o]g} F1 o A G b sl L

ﬁ. (und) er leidel am Gelenk seines Nackens

700 ] _Q] O]:‘l- (E@ﬁ'j EWHZ o]&é‘ﬁ, %ﬁﬁ; O]— qn' &%D nﬁ"“.‘.—a\kﬁJ
A Pl — l
gl't”o]'J_‘—r alne Bﬁﬂ# = "E‘) v f mn tpt- f Jw ts n anhbdt-f
er leidet an seinem Ko,f und der Wirbel

Papyrus Ebers satnss Halsed i
e 25 NSNS PRESSL RIS

anht jw nhbdbl-f wdn ¥y
~ ist steif wo—ied scinn Nacken ist schwer

" remedy for asthma


http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiG2u_DqLTSAhXEGJQKHbLGBjYQjRwIBw&url=http%3A%2F%2Fwww.mathorigins.com%2FE.htm&bvm=bv.148441817,d.dGo&psig=AFQjCNEc214feSjFUa2fmo8h2rH51BST5w&ust=1488423302781433
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwjWg7CUp7TSAhWEJ5QKHQJoBVkQjRwIBw&url=http%3A%2F%2Fwww.slideshare.net%2Fevidenceforchristianity%2Fpower-point-medical-evidence-that-supports-the-bible&bvm=bv.148441817,d.dGo&psig=AFQjCNEc214feSjFUa2fmo8h2rH51BST5w&ust=1488423302781433
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiUuea7p7TSAhVKKJQKHQ5rBO0QjRwIBw&url=https%3A%2F%2Fafrolegends.com%2F2015%2F01%2F23%2Fpapyrus-ebers-one-of-the-worlds-oldest-medical-document%2F&bvm=bv.148441817,d.dGo&psig=AFQjCNEc214feSjFUa2fmo8h2rH51BST5w&ust=1488423302781433

Ayurveda

Avurveda is derived from its ancient Sanskrit
roots - ‘ayus' (life) and ‘ved' (knowledge)
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http://www.ayurveda-herbal-remedy.com/discover-ayurveda/index.html
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http://upload.wikimedia.org/wikipedia/commons/6/67/Shennong2.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c5/Shennong3.jpg
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De Materia Medica

e The Greek physician Pedanius Dioscorides (1st century AD)

e 5-volume encyclopedia (about 500 plants along with animal and mineral
products).

e precursor to all modern pharmacopeias.

« Pharmacopoeia, pharmacopeia, or pharmacopoea, (literally, 'drug—making

Materia, ae
Medicus, -a, -um

Page from the 6th century Vienna Dioscurides, an
Dioscorides, De Materia Medica, Byzantium, 15th century illuminated version of the 1st century De Materia
Medica



http://en.wikipedia.org/wiki/Pedanius_Dioscorides
http://en.wikipedia.org/wiki/Pharmacopeia
//upload.wikimedia.org/wikipedia/commons/5/52/Dioscorides_De_Materia_Medica_Byzantium_15th_century.jpg
http://en.wikipedia.org/wiki/Dioscorides
http://en.wikipedia.org/wiki/Byzantium
//upload.wikimedia.org/wikipedia/commons/3/30/ViennaDioscoridesPlant.jpg
http://en.wikipedia.org/wiki/Vienna_Dioscurides
http://en.wikipedia.org/wiki/File:Dioscorides01.jpg

Naturalis Historia

 Gaius Plinius Secundus (23 AD — August 25, 79
AD), Pliny the Elder

« an encyclopedia (circa AD 77-79)

* [t is one of the largest single works to have
survived from the Roman Empire to the modern
day and purports to cover the entire field of

ancient knowledge, based on the best authorities

availahle to Plinv.
C. PLINII SECUNDI

NATURALIS Pliny the Elder
HISTORIZAE, HISTORIA NATURALIS

Tomvus Primus,

Historia, -ae
Naturalis, -e

Cum Commentariis & adnotationibus HERMoOL A X
Bareant, Pinviant, Rusnany,Geresin,
DALECHANPLL, SCALIGERI, SALMASTI,
1s. Veossn, & Varionum,

Adcednnt prateres varie Ledhisnes ex MSS. compluribus
2d oram Paginarim accur. te indicale.

Iem Joi Fr. Gxoxox i1 Notarem Liber Sieguolaris
24 1kafirem Virue Polsssiens Copelaxam,

i Joyce Irene Whalley

Lucn. ¥ Y.
ROl:ln;::“, } Apud HACKIOS, A% 1669,

aa;;c palato granifimum,, folvitur. Fe-
. xfluantes

minficereficit, utiple qu;m"l’\uin fum
CXPETTus; NOJUE 3qUE dulcedine & flu-
britate Citrullo quicquam codit.

CaAr XXXL

De Cebipira guacw arbore, quﬁnt ﬁab:ﬁ-

Ckalmic& altitudine infignis Arbo i
ﬂi:"" Jila ,ad ¢

con! %
Utriufque arboris hignum com-
mendatuc, & non mims celcbre
fabeos ad axes machinarum
icndos,

= 8 -
4 :b-qudqnmu

\ |
> V7


http://en.wikipedia.org/wiki/Encyclopedia
http://en.wikipedia.org/wiki/Circa
http://en.wikipedia.org/wiki/Roman_Empire
http://en.wikipedia.org/wiki/File:Plinyelder.jpg
http://en.wikipedia.org/wiki/File:Naturalishistoria.jpg
http://en.wikipedia.org/wiki/Natural_History_(Pliny)
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjU163UubTSAhUGnZQKHTUbBHkQjRwIBw&url=https%3A%2F%2Fwww.amazon.com%2FPliny-Elder-Historia-naturalis-Whalley%2Fdp%2F0905209214&psig=AFQjCNHWpG302FcUAL4kB9WQrhvikPaTtQ&ust=1488428285656839
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwic-PeQurTSAhUBSpQKHTb4D-sQjRwIBw&url=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AHistoria_Naturalis_Brasiliae_-_Ilust_-_Umbu_arbore_%2526_Cebipira-guacu_arbore_-_p78.png&psig=AFQjCNHWpG302FcUAL4kB9WQrhvikPaTtQ&ust=1488428285656839

8-15C — rhii W5 7RI, ity SE5
15C — FVllfer, iyl &

Discovery, Age of Exploration, & = ¢Fx -+

Z Al - Dioscorides, De materia medica, Plinius, Historia naturalis

16-17C — KfiigRs1t, Era das Grandes Navegacdes (spanish), Age of
<l (age of herbal)

« 18C — Carolus Linneeus, Carl Linnaeus (Swedish original name Carl Nilsson

Linneeus, binominal nomenclature, morphine

e 19C — hormone, vitamine
« 22} A - penicillin, A& R
e HAE - 40% of total medicine (A& 71 ¢)
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morphine

Freidrich Wilhelm Adam Serturner (1783-1841), 21-year-old
pharmacist's assistant

Papaver somniferum

found that opium with the alkaloid removed had no effect on
animals, but the alkaloid itself had ten times the power of
processed opium.

Morpheus, the Greek god of dreams, for its tendency to
cause sleep.

» the first isolation of a natural plant alkaloid. It sparked the ‘W‘W‘
study of alkaloid chemistry and hastened the emergence of

the modern pharmaceutical industry.

CFIH, BR

lachrymator



http://en.wikipedia.org/wiki/File:Morphin_-_Morphine.svg
http://en.wikipedia.org/wiki/File:Slaapbol_R0017601.JPG
http://en.wikipedia.org/wiki/File:Raw_opium.jpg
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiyjojE0sDSAhVIkZQKHQ4rCm0QjRwIBw&url=http%3A%2F%2Fblog.grotesquerie.com%2F&bvm=bv.148747831,d.dGo&psig=AFQjCNEZLGMH-5LmUsJnX5yWIJscbKdk8A&ust=1488847237018755
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj01fyb08DSAhUFF5QKHWrmDggQjRwIBw&url=http%3A%2F%2Fwww.ebay.ie%2Fsch%2Fi.html%3F_sop%3D19%26_nkw%3Dpapaver%2Bsomniferum%2Btasmanian%2Bpurple&bvm=bv.148747831,d.dGo&psig=AFQjCNEBDSJZbzaSWa19RR6HugZXrSaVTg&ust=1488847447945573

Strychnine

H%EF (Morphine, Codein) BB (Codein) °§<Z+(Morphine, Codein)
4% (Cortisone) i ¥ (Cortison)
¢l (17-oxycortico sterone) L (29 13 testosterone)
E$87F (strychinine) 943} (strychnine)
Jii# (Ephedrine) £ ¥ (L-Ephedrine D-pseudoepedrine)
Al 343149 Sida cordifolla (L-Ephedrine. D-pseudoephedrine)
=59 |lex cornuta (Caffeine) 7= ¢ (Caffeine) LAt} (Caffeine) L&A+
Firmiana simplex (Caffeine)t™}s] (Caffeine)


http://en.wikipedia.org/wiki/File:Strychnos_nux-vomica_in_Kinnarsani_WS,_AP_W_IMG_6021.jpg
http://en.wikipedia.org/wiki/File:Strychnos_nux-vomica_001.JPG
//upload.wikimedia.org/wikipedia/commons/3/34/Strychnos_nux-vomica_in_Kinnarsani_WS%2C_AP_W_IMG_6016.jpg
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Quinine : ZEtg o} X 54, 714
(Chinae Cinchonae Cortex) (1820)
Cinchona or Quina, Cinchona
succirubra

A

Emetine : o} WA i B
H-#2 (Ipecacuanhae Radix, Carapichea
ipecacuanha ) (1817)

/
_z

Hyoscyamine : §85& 7 Belladonnae
Folium (1833), Atropa belladonna,—
Belladonna, Devil's Berries, Death
Cherries or Deadly Nightshade

Nicotine : 1% 5
(Nicotianae Folium)
o A 2] (1828)



http://en.wikipedia.org/wiki/File:Cinchona_calisaya_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-179.jpg
//upload.wikimedia.org/wikipedia/commons/d/de/Psychotria_ipecacuanha_-_K%C3%B6hler%E2%80%93s_Medizinal-Pflanzen-251.jpg
http://upload.wikimedia.org/wikipedia/commons/0/07/Emetine.svg
http://upload.wikimedia.org/wikipedia/commons/c/c7/Nicotine-2D-skeletal.png
http://upload.wikimedia.org/wikipedia/en/1/19/Hyoscyamine_chemical_structure.png
http://en.wikipedia.org/wiki/File:Cinchona_officinalis_001.JPG
http://en.wikipedia.org/wiki/File:Nicotiana_Tobacco_Plants_1909px.jpg
http://en.wikipedia.org/wiki/File:Atropa_Bella-donna3.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e4/Quinine-2D-skeletal.png

Aspirin

» in 1828, Johann Buchner, professor of pharmacy
* bitter tasting yellow, needle-like crystals - salicin.

» In 1838, Raffaele Piria salicin — salicylaldehyde - salicylic acid.
« salicylic acid was tough on stomachs

» In 1853, Gerhardt salicylic acid - acetylsalicylic acid. Gerhardt's product
worked but he had no desire to market it and abandoned his discovery.

' * In 1899, Felix Hoffmann, who worked for Bayer, rediscovered
Gerhardt's formula. Felix Hoffmann made some of the formula and gave

it to his father who was suffering from the pain of arthritis. With good

Felix Hoffmann results, Felix Hoffmann then convinced Bayer to market the new wonder
drug.
CH,OH CHO COOH COOH P
©/O-Glc ©/OH ©/OH i OCOCH; e

= = \\urr\m\..l IN
- salicin salicylaldehyde  salicylic acid ASA 20 Tabletter

e o E

=

Salix alba, Salix babylonica


http://inventors.about.com/gi/dynamic/offsite.htm?site=http://www.corporatewatch.org.uk/profiles/bayer/bayer5.htm
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0pfPQ1MDSAhXLJ5QKHVrhBXMQjRwIBw&url=http%3A%2F%2Fyouthindependent.com%2Faspirin-may-lower-risk-lethal-prostate-cancer%2F&bvm=bv.148747831,d.dGo&psig=AFQjCNHTIOu_yMgFGyOmlwTq3wfpecjx3g&ust=1488847792190557

f Drugs
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Ibuprofen

d Aspirin (willow tree, Salix)
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Salicin and Salicylic Aci

(Analgesic)


//upload.wikimedia.org/wikipedia/commons/2/29/Paracetamol-skeletal.svg
http://en.wikipedia.org/wiki/File:Phenacetin.svg
http://en.wikipedia.org/wiki/Aspirin
http://en.wikipedia.org/wiki/Caffeine
http://en.wikipedia.org/wiki/Compound_analgesic
http://en.wikipedia.org/wiki/File:Acetanilide.png
https://en.wikipedia.org/wiki/File:Ibuprofen.svg

Table 1-1
Examples of Plant Drugs Serving as Prototypes or Models for Other Medicinals

' Prototype-Derived Synthetic

Closely Related Semisynthetic

Natural (Activity)

Gilycopyrrolate

Homatropine

Aftropine

)

(Antichol

inergic

L2
DAY
X

sTigiziald.,
A

Procaine

ine
(local anesthet

)

Tetrahydrozoline

Ephedrina

Phenylpropanolamine

)

(adrenomimetic

Ipha agonist and its main

IneiIs an a

Tetrahydrozol

iva
blood vessels.This serves to relieve the redness of the

junct

the constriction of conj

ion is

mechanism of act

SAR

irritants.

eye caused by minor ocular


http://en.wikipedia.org/wiki/Alpha-adrenergic_agonist
http://en.wikipedia.org/wiki/Blood_vessels

Natural lead
semisynthesis, modification most successful

Drug design
based on natural ligands
knowledge of biological target
virtual screening

Combinatorial chemistry
libraries provided quantity rather than quality
low hit rate

Combinatorial biosynthesis
mutant making is laborious and costly
Substrate specificity of enzymes

HTS (high throughput screening)
Ethnopharmacology

70 out of 90 marketed antibiotics originated
from natural products(1982-2002)



Drug Design using 3D Structure

Serine
Protease
Surface

Drugs designed to bind
proteins and modifying
their activity

4‘ 3-Dimensional
N Pharmaceuticals

e Virtual screening

e Inverse virtual screening

Structure-Based Drug Design Heuristics

3D Structure of Designed Druﬁ with

Drug Lead Bound Enhanced Affinity g e

Interactions

to Receptor & Specificity

Conformational N N
Rigidification ) \ & Hydrogen
‘ v Bonding

Bound Water Hydrogen
Molecules Bonding Network



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiLjaDKzdvZAhXIVZQKHawVAwwQjRwIBg&url=http%3A%2F%2Fwww.beta-sheet.org%2Fpage29%2Fpage31%2Findex.html&psig=AOvVaw2Fze2V6uyC8EidImH295vm&ust=1520559668396079
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiG_ZjjzNvZAhWIGJQKHeuWC1oQjRwIBg&url=http%3A%2F%2Fwww.beta-sheet.org%2Fpage29%2Fpage31%2Findex.html&psig=AOvVaw2Fze2V6uyC8EidImH295vm&ust=1520559668396079
http://www.prace-ri.eu/computer-aided-drug-design/

Drug
discovery

Pre-clinical
development

Phases

0 Effect on body

Clinical development

I Effectiveness at
treating diseases

m  Larger scale safety
and effectiveness

IV Long term safety

Regulatory approval
Phase O - human microdosing studies-

administration of single subtherapeutic doses
of the study drug to a small number of subjects
_______________________ (10 to 15) to gather preliminary data on the

agent's pharmacokinetics
y 1 compound



https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjemd2zzNvZAhUGJ5QKHUWCCTgQjRwIBg&url=https%3A%2F%2Fwww.yourgenome.org%2Ffacts%2Fhow-are-drugs-designed-and-developed&psig=AOvVaw2Fze2V6uyC8EidImH295vm&ust=1520559668396079
https://en.wikipedia.org/wiki/Microdosing
https://en.wikipedia.org/wiki/Pharmacokinetics

Drug development

Target New Chemical
Identification Entity Discovery

New Gene/New New Target Lead Compound New Drug
Function

=
S

a*\éf |

-y

B Lcad | Lead RS BNCING
Validation Discovery Optimize

Target Function
Identification Study

CADD (for Computer Aided Design and Drafting)
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Chemotaxonomy (3}8+4 A% E73H)

= -
Fejstd R} oS W] 54 AES ol g3l RFdhE RE FUORE o] gL

PLATE 18

% The protein profile of the seeds of Phaseolus sp. (Fabocece) os revealed by
gel electrophoresis

« Steroidal saponin: Dioscoreaceae, Liliaceae®] &S

. . ., . )k O -
* Triterpenoidal saponin: Ranunculaceae, Araliaceae®l| &<
« Alkaloids: 52 &2 2445 wo] &3

* Abietic acid % diterpenic acid: Pinaceae®l] 34 %

| (81

° ISOfIaVOHOid: Leguminosaeoﬂ ‘?J:Xé ‘(:D‘]_O% %_XH@- % The protein profile of the pollen of Cossio siomeo

(Coesclpiniccece) os revecled by gel electrophoresis

« Morphine | alkaloid: Papaveraceae®| 34 %

» Protoberberine | alkaloid: Rutaceae, Berberidaceae,

Ranunculaceae®l| <)
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiEmbHg0MzZAhVIvLwKHWQYDEgQjRx6BAgAEAY&url=http%3A%2F%2Fwww.biologydiscussion.com%2Fplant-taxonomy%2Fchemotaxonomy-meaning-stages-and-significance%2F30483&psig=AOvVaw2KLv1QeIBHTCG9GXJHk9Pq&ust=1520045242317700

- A oEM B 21 A & k&2 ¥ — morphine, emetine, strychnine, atropine,

quinine, ephedrine, cocaine, reserpine,
pilocarpine, ergot alkaloid &

OCH;
SRS model® Al SEEA f“@ﬁ Sepes £
° . . . N
aspirin (salicin), e

cromoglycate (khellin)-& Z&-%A, Wafarm (dicoumarol)-&& ol

dextromethorphan (codeine)—-#E"% 7|, procaine (cocame) %/\U}H

A m @/‘\/

Hs

neostigmine (eserine)—cholinesterase <
homatropine (atropine)—5-nl7+A1 74 2} ¢ A

methamphetamine [ephedrine |4 B
Greek "philoponos" - €& A}&3kt)- philopon©] 2k A5 1.
AR "I Z"[JEE5 |5 Shilof "HN[o) o] ]slal E T 9

=18

— Bioassay©l &3 A 22 dAE 7|t
taxol, vinblastine—cytotoxicity
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http://en.wikipedia.org/wiki/File:Khellin.png

5. A ete] 74

1) Aok =g, skxivg, gtElvg, 9, 5o
2) K& - QAL 5

3) L 71 Hs A Ee ¥y, sy, Aok

4) &5 o] =& F4

5) Blyk = R pEEa - 2AW AQHW 2L A7) S
6) pEH © AAEA], FAEA], A wA], A A D AL
7) VEAK 9 F 2 Y FEHE A 5

8) iy frads @ AxAdey 47 g

9 EPHE - eI, olgstd | A &4 P}

10) ffi)E - =AY, ol 54 5

11) 8855 8|28 L AELAY &

12) g/ 2 1 9] 8%

13) Hix 2 HE : 13, 195, 5%

14) %) - A eke] A A st & Hf

15) Jrs s

16) W& 2 FielhgE ey oy, A, oda, I 5

L

o



Palmae - Arecaceae - #f ¥ %, 128}

Cruciferae - Brassicaceae - +F 1%}, il =1, 4 X} 1
Guttiferae - Clusiaceae - 2dlLI= 1}
Compositae - Asteraceae

Gramineae - Poaceae - B 1}, L O} = 1}
Umbelliferae - Apiaceae -2 2%}, 0| Lt 2| 1t
Labiatae - Lamiaceae - B %, 2= 1t
Leguminosae - Fabaceae

SPER (2SS AL DY) -Cyperaceae



StH - singular nominative

Allium sativum
Veratrum nigrum
Rheum palmatum
Aconitum carmichaeli
Sinomenium acutum
Lilium lancifolium
Fritillaria thunbergii
Arisaema amurense
Imperata cylindrica
Pinellia ternata
Acorus gramineus
Humulus lupulus

Asparagus cochinchinensis
Dioscorea batatas
Hydrastis canadensis
Liriope platyphylla

Panax ginseng

M OtH _ singular genitive

Allii Bulbus
Veratri Rhizoma
Rhei Rhizoma
Aconiti Radix
Sinomenii Caulis
Lilii Bulbus
Fritillariae Herba
Arisaemae Rhizoma
Imperatae Herba
Pinelliae Tuber
Acori Bulbus
Humuli Strobilus

Asparagi Herba
Dioscoreae Radix
Hydrastidis Herba
Liriopis Tuber
Ginseng Radix



LATINISANITALICLANGUAGEOR
IGINALLYSPOCKENINLATIUMA
NDANCIENTROMEALTHOUGHIT

Bl ISCONSIDEREDADEADLANGUA
\ PIUNTIN LR GEANUMBEROFSCHOLARSAND
fmv I 5HTI Do = WO &ﬁi\} %I MEMBERSOFTHECHRISTIANCL
g K i} “ [ T ERGYSPEAKITFLUENTLYANDM
| J, .‘;g%[» ?,Ja;_,, ANYSCOOLSANDUNIVERSITIES
\i” NOREST A8 CONTINUETOTEACHIT

Latin inscription in the Colosseum

2 : Classical Latin did not contain punctuation, macrons, lowercase
-»,N'M”-’ Hl SO A letters, or interword spacing. So, a sentence originally written as:
AMNITIBVSCEP1- LVGETEOVENERESCVPIDINESQVE

TTVSCORVME X ERC | : "
: would be rendered in a modern edition as
T C.EM JEVERFOUMITTRR Lugete, O Veneres Cupidinesque

; RECEP&@HI viN-CB\SVRAV(A ith
| APNAMSIRAVITETAQuAM: (17 Orwithmacons()
VRBEMADDVXIT'AEDfM BELLONAE ugete, O Venerés Cupidinésque.
4 and translated as

5 FEC (T Mourn, O Venuses and Cupids
Ancient Roman inscription in Roman square
capitals. The words are separated by engraved via appia OtII| Ot Jt & - Omnes viae Romam ducunt
dots, a common but by no means universal All roads lead to Rome

practice. dico-1. 2L+ 2. 02112 C 3. 9tCH


http://en.wikipedia.org/wiki/Punctuation
http://en.wikipedia.org/wiki/Macrons
http://en.wikipedia.org/wiki/Interword_spacing
http://en.wiktionary.org/wiki/-que
http://en.wikipedia.org/wiki/Venus_(mythology)
http://en.wikipedia.org/wiki/Cupid
http://en.wikipedia.org/wiki/File:Rome_Colosseum_inscription_2.jpg
http://en.wikipedia.org/wiki/File:Appiuscaecusstele01.jpg
http://en.wikipedia.org/wiki/Colosseum
http://en.wikipedia.org/wiki/Roman_square_capitals
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDkYWTnsjSAhWEKZQKHeVtCgYQjRwIBw&url=http%3A%2F%2Fwww.bgsu.edu%2Farts-and-sciences%2Fromance-and-classical-studies%2Fstudies-in-latin.html&psig=AFQjCNGRFdPW0uW6GILTla9tKyz6AaJzeA&ust=1489107807216638

Alphabets

Phoenician alphabet

Greek alphabet

Cumae alphabet 7th century B.C, 60 years before Trojan War
Etruscan alphabet (26)

Archaic Latin (21) 3rd century B.C, C-gamma (g / k) G (g, instead
of Z), K rarely used

Classical Latin (23) 15t century B.C, Roman conquest of Greece Y, Z
for Greek loanwords

]
=
H Uk O U

x(iﬂ?h

qu
Fs
Dr

Phoenician alphabet

MH—<Wh >AK

Mg my O w
£
=

500-year-old Roman Republic, The Western Roman Empire
collapsed in 476 A.D. (Anno Domini, annus, dominus)

English
Alpha
Beta
Gamma
Delta
Epsilon
Zeta

Eta
Theta
lota
Kappa
Lambda
Mu

Nu

Xi-
Omicron
Pi

Rho
Sigma
Tau
Upsilon
Phi

Chi-
Psi-
omega

Latin

Uu, Vv,Yy

Oo


http://en.wikipedia.org/wiki/Cumae_alphabet
http://en.wikipedia.org/wiki/Cumae_alphabet
http://en.wikipedia.org/wiki/Cumae_alphabet
http://en.wikipedia.org/wiki/Old_Italic_alphabet
http://en.wikipedia.org/wiki/Greece
http://en.wikipedia.org/wiki/File:Phoenician_alphabet.svg
http://en.wikipedia.org/wiki/Roman_Republic
http://en.wikipedia.org/wiki/Western_Roman_Empire

Latin alphabet

Archaic Latin (21) 3rd century B.C.

Archaic Latin alphabet

A B CDETF ZH I KL MN

G gamma Rarely used
Kronos
£ G ¥
Classical (23) 15t century B.C., Roman conquest of Greece Y, Z for Greek loanwords
MA B c D E F ¢3 H
Name a bé cé de é ef ge ha
Pronunciation (IPA) /a:/ /be:/ /ke:/ /de:/ Je:/ /ef/ /ge:/ /ha:/
I K L M N 0 P Q
Name 1 ka el em en 0 pé qu
Pronunciation (IPA)  /i:/ /kaz/ /€l/ /em/ /en/ Jo:/ /pe:/ /k%uz/
R s T v X Y3 z
Name er es te u ex 1 Graeca zéta
Pronunciation (IPA) /er/ /es/ /ter/ Jjuz/ /eks/ /i /'ze:ta/

'grajka/

The letter <Y> when introduced was probably called "hy" /hy:/ as in

Greek, the name upsilon not being in use yet, but this was changed Use C instead of K (Greek)

to "i Graeca" (Greek i) as Latin speakers had difficulty ctEIGATEUE= Y, I, W ElE
distinguishing its foreign sound /y/ from /i/. [ J(BI23)
<Z> was given its Greek name, zeta. VoU

English alphabet - 26 (+ ], U, W)


http://en.wikipedia.org/wiki/A
http://en.wikipedia.org/wiki/B
http://en.wikipedia.org/wiki/C
http://en.wikipedia.org/wiki/D
http://en.wikipedia.org/wiki/E
http://en.wikipedia.org/wiki/F
http://en.wikipedia.org/wiki/G
http://en.wikipedia.org/wiki/H
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/I
http://en.wikipedia.org/wiki/K
http://en.wikipedia.org/wiki/L
http://en.wikipedia.org/wiki/M
http://en.wikipedia.org/wiki/N
http://en.wikipedia.org/wiki/O
http://en.wikipedia.org/wiki/P
http://en.wikipedia.org/wiki/Q
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/R
http://en.wikipedia.org/wiki/S
http://en.wikipedia.org/wiki/T
http://en.wikipedia.org/wiki/V
http://en.wikipedia.org/wiki/X
http://en.wikipedia.org/wiki/Y
http://en.wikipedia.org/wiki/Z
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/Upsilon
http://en.wikipedia.org/wiki/Zeta_(letter)
http://en.wikipedia.org/wiki/Greece

Classical pronunciation

vowel long

a ah (father)

e ay (mate)

i ee (seed)

0 o (note)

u 00 (moon)

y uw (German uber)
consonant

C k (can)

g g (good)

j y (yooth)

r r (trilled)

S s (soft)

\% w (women)
X ks (wax)

Z dz ((adaze)

short diphthong
uh (idea) ae
eh (bed) au
ih (pit) ei
oh (pot) eu
u (put) oe
uw (German Hutte) ui
consonant
bs ps (lapse)
bt pt (except)
ch kh (chaos)
gn ngn (hangnail)
ph p-h (top-heavy)
th t (tourist)
ti ti (patio)

igh (fight)

ow (how)

ey (they)

eyoo (they too)
oi (toil)

uey (chewy)

Urbem Romam condiderunt atque
habuerunt initio Troiani.

Lavinia Latini filia Aeneae in
matrimonium data est.

Urbs conditoris nomine appellata est.

Centum creat senatores, patres
appellati sunt.

Urbem Romam a principio reges
habuerunt.

Servus vinum feminae dat.
Mignon - Johan Wolfgang Goethe



Mignon -

U] G n ol = Enlsh 243 g 3uke] o v etolth el o] (WS vho] 2E ¢ 4717k ilhelm
Meister's Lehrjahre )) = 7|2 =, & vpu]of &} v Al 7}¢)| 7} X & of )& 24 31t}

IO oF=7F ¥% YE}E? Connais-tu le pays?

Connais-tu le pays ot fleurit 1'oranger? O & ob=7F Ll K] & u = ekE?

Le pays des fruits d'or et des roses vermeilles, o] eFFHl o g o 7 Fu|= F A I,

Ou la brise est plus douce et I'oiseau plus leger, AERFESES FEH Y A= 8 Y 7PEA U X
Ou dans toute saison butinent les abeillers =82 g3 | =& Bol Eolrhy & 3L,

Ot rayonne et sourit comme un bienfait de Dieu, DU o], A1 &8 A H

Un eternel printemps sous un ciel toujours bleu! E]lo] F& o= obe Wyp L v A& Al = 3

Helas! Que ne puis-je te suivre oH&Z gHog ZAd 1 o etz

Vers ce rivage heureux d'ot le sort m'exila! e} s A LSt

C'estla! c'estla que je voudrais vivre, T3kl T gtef| Ao = Y= AFaT Al o,

Aimer, aimer et mourir! A &St AL S =01 Al o]l

C'estla que je voudrais vivre! C'est la, oui, c'estla.  ZZ3o| A Y= 431 2 Oi T13%, o], T3l A

Butiner- (20| 2 (tf12) &2 22t

Sourire - O AKX CHEH R 2C

Suivre - ¥ [(+2t J+CHZ OFIFHCH

Rivage - 17|a-. 2.0t2F 3.0 &

Heureux -1.28 =8t 2.0t J| 2

Sort- 1. X-I_I_ Tz 229,389,599 342,22, XL,4 Al
Exiler-1.5=8t6ICH 281G

Ch-H 22 LHCH
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e


http://frdic.naver.com/fkEntry.nhn?entryNO=10174&query=butiner
http://frdic.naver.com/fkEntry.nhn?entryNO=63257&query=sourire
http://frdic.naver.com/fkEntry.nhn?entryNO=28698&query=exiler

Urbem Romam condiderunt atque habuerunt initio Troiani.

Atque - and romam (acc) - (of) Rome
Condiderunt - (they) founded Troiani (nom, pl) - Trojans
Habuerunt - (they) had, held urbem (acc) - city

Initio (abl) - (in the) beginning

Lavinia Latini filia Aeneae in matrimonium data est.

Aeneae (dat) - Aeneas Latini (gen) - Latinus (2! &
Data est - was given Lavinia (nom) - Lavinia (2! Y, Aeneas 2| OtLH)
Filla (nom) - daughter matrimonium - marriage

Urbs conditoris nomine appellata est. (Romulus)

appellata est — was called nomine (abl) - name
Conditoris (gen) - founder urbs (nom) - city

Centum creat senatores, patres appellati sunt.

appellati sunt - were called, given the title creat - he appoints
Centun - hundred patres - fathers
Senatores - A 2 & 2| &

Urbem Romam a principio reges habuerunt.

a principio (abl) - from the beginning Romam (acc) - (of) Rome
Urbem (acc) - city reges (nom) - kings
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Homer, Illiad —Trojan war; Odyssey — journey home of Odysseus

Troy — Anatolia in modern Turkey

Vergilius , Virgil (Eng) (B.C. 70~19). ancient Roman poet of the Augustan period.
Aeneas — Aphrodite 2} 217F Anchises Alo]o| 4, E R o] 2o] A9

Romulus, Remus — %ol Hl & A k57 719 (Aeneas & 9d - $5)

Stzerm o T



https://en.wikipedia.org/wiki/Anatolia
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Ancient_Rome
https://en.wikipedia.org/wiki/Augustan_literature_(ancient_Rome)

From Classical Latin

Virgil's Aeneid, Book 1, verses 1-4. Quantitative metre.

1. Ancient Roman orthography (before 2nd century)
arma-virvmqgve-cano-troiae-qvi-primvs-aboris
italiam-fato-profvgvs-lavinaqve-venit
litora-mvltvme-ille-etterris-iactatvs-etalto
vi-svpervm-saevae-memorem-ivnonis-obiram

2. Traditional (19th century) English orthography
Arma virumque cano, Trojze qui primus ab oris
[taliam, fato profugus, Lavinaque venit
Litora; multum ille et terris jactatus et alto
Vi superum, szevee memorem Junonis ob iram.

3. Modern orthography with macrons (as Oxford Latin Dictionary)
Arma uirumque cano, Troiae qul primus ab 0Oris
Italiam fato profugus, Lauinaque uénit
litora; multum ille et terris iactatus et alto
ul superum, saeuae memorem Iunonis ob 1ram.

ALEON T 8L S.


http://en.wikipedia.org/wiki/Virgil
http://en.wikipedia.org/wiki/Aeneid

Ecclesiastical pronunciation (Latin Mass and church hymns)

after 2" century A.D. (Anno Domini) - church or secular writings

ae
au
el

eu
oe

ui

bs
bt

ay (mate) ae
ow (how) au
ey (they) ei
eyoo (they too) eu
ay (mate) oe
uey (chewy) ui

ch (choose before ¢, j, ae, oe;
otherwise k)

g (genuin before ¢ 7 otherwise g
as in good)

v (vine)

ks (wax; ex followed by a vowel, A,
s, then gz as in exhaust)

bs (obsess)
bt (obtain)

SC

ti

CC

g8

gn

Lavinia Latini filia Aeneae in
matrimonium data est.

igh (fight)

Centum creat senatores, patres
ow (how) appellati sunt.
ey (they)

Urbem romam a principio reges
gL (Hoey 10o) habuerunt. P P °
oi (toil)
uey (chewy)

sh (shirt before ¢, J)
scientia

tsee (tsetse fly)

tch (catch before e, 7; otherwise kk
as in bookkeeper)

dj (adjourn before ¢ 7; otherwise gg
as in leg guard)

ny (canyon)

ph (telephone)



From Medieval Latin
1. Traditional orthography as in Roman Catholic service books

Pange lingua gloridsi
Corporis mystérium,
Sanguinisque pretiosi,
quem in mundi prétium
fructus ventris generdsi
Rex effudit géntium.

2. "[talianate” ecclesiastical pronunciation
['pandze 'ling™a glori'o:zi
'korporis mis'te:rium
sang“inisk™e pretsi'o:zi
k"em in 'mundi 'pre:tsium
'fruktus 'ventris dzene'ro:zi
reks ef'fu:dit 'dzentsium]



Post-Medieval Latin

Latin as an international language among intellectuals
Pronunciation of Latin in Europe came to be dominated by the phonology & &% of local

languages.

Loan words in a modern language

=A

In most cases, a pronunciation suiting the phonology of the receiving language is employed.

curriculum vitae. 0| =2 karikjulomvaita] &= [karikjulomvi : tai] T &t A kyrikylomvite]

vita, -ae : f, life, living, the course of life
curriculum, -i : nt, race, course of action

Escherichia coli

Vibrio ichthyoenteri
Pseudomonas aeroginosa
Klebsiella aerogenes
Paecilomyces variotii
Homo sapiens

Canis lupus

Allium sativum
Rheum palmatum
Imperata cylindrica
Gentiana scabra
Magnolia obovata
Rauwolfia serpentina
Pinellia ternata
Dioscorea japonica
Acorus gramineus

Hydrastis canadensis
Panax ginseng

=75t


http://en.wikipedia.org/wiki/Phonology

Nouns

agricola taurum fugat

Nominative Subject femina servus
agricolam taurus fugat Accusative Object feminam  servum
Genitive 2% 2 of feminae  servi
fugo : 1, v, chase away _ _
Dative (4 = To, for feminae Servo
Ablative &= By, with, from, in, on  femina Servo
puella girl Servus slave
Dea goddess dominus master
femina Woman equus horse
Poeta Poet Oculus eye
nauta Sailor Taurus Bull
agricola farmer deus god
The sailor chases the girl agricola, poeta, nauta are exceptions

The girl chases the sailor
The master chases the slave
The poet chases the woman
The woman chases the poet
The girl chases the horse
The god chases the goddess

NOoOUAE W=



Nouns

Nominative

Accusative

Genitive &~ S =

Dative (4 =2

Ablative &=

Genitive

taurus agricolae
oculus tauri
equus puellae

Dative
agricola tauro faenum dat
femina equum puellae ostentat

Ablative

agricola cum equo ambulat
agricola in equo est

femina equum faeno pascit
servus e villa ambulat

Subject femina servus
Object feminam servum
of feminae servi
To, for feminae Servo
By, with, from, in, on femina Servo

e Pinellia ternata
Tuber

e Acorus gramineus
Bulbus

oculus, -i : m, eye

faenum, -i : nt, hay

do:1, v, give

ostento : 1, v, show off, display

ambulo : 1, v, take a walk

pasco, pastum : 3, v, feed, pasture

in : in, on (abl.), into, onto (acc.)

ex (e, before consonant) : prep. (abl), out of, from



case

Nom
Acc
Gen
Dat
Abl

Nouns 5 Cases
2 Numbers
3 Genders
singular
masculine
Sub servus
Obj servum
Of servi
To, for Servo

By, with, from, in,
on

Servo

servus, -i : m, slave

serva, -ae : f, slave

femina, -ae : f, femine
vinum, -1: nt, wine
faenum, -i : nt

rex, -gis : m, king

regina, -ae : f, queen

video, vidi, visum : 2, v, see
filius, (i)i: m, son

feminine
femina
feminam
feminae
feminae

femina

fungus focus

alga formula antenna

bacterium datum medium

plural

neuter masculine feminine neuter

vinum  servi feminae vina

vinum  servos feminas vina

vini servorum feminarum vinorum

vino Servis feminis vinis

vino Servis feminis vinis
Practice!!

tauri agricolas vident
tauros agricolae vident
tauros agricola videt

Allium sativum
Bulbus



Nouns

1. agricola servum fugat.

2. Augustus taurum habet.

3. Tiberius feminam videt.

4. Tulius in Britannia est.

5. poeta cum nauta ambulat.

6. villa Tiberii est in Italia.

7. Tiberium in Britanniam lulius fugat.

8. nauta deo taurum dat. fugo : 1, v, chase away
video, vidi, visum : 2, v, see
habeo : 2, v, have, hold, possess, contain
do, dare, dedi, datum : 1, v, give
in : prep, with acc,, to, into; with abl,, at, in, on
ad : prep, with acc., toward
cum : prep, with abl., with
amicus, -i: m, friend
amica, -ae: f, female friend

1. filia ad [agricolam/agricola] ambulat.

2. dominus servo [equum/equo] dat.

3. nauta Augustum in [Britanniam/Britannia] videt.

4. Tulius cum [amico/amici] ambulat.

5. filia [Augustum/Augusti| equum in Italia habet.



Verbs — 4 conjugations

present parare monere mittere audire
to prepare to warn to send to hear

1(D paro moneo mitto audio

2 (you) paras mones mittis audis

3 (he/she/it) parat monet mittit audit

4 (we) paramus monemus mittimus audimus
5 (you) paratis monetis mittitis auditis
6 (they) parant monent mittunt audiunt

fugo : 1, v, chase away
amo: 1, love

do: 1, v, give 0
ego sum -S
tu es 1. Women chase the poet -t
is, ea, id est 2. Girls chase the horse -mus
nos sumus 3. Iloveyou -tis
VoS ostis 4. You give us horses -nt
el, eae, ea sunt

m, f, n



Personal Nouns and adjectives

case |I/me you (s) | we/us you (pl) himself, herself,
themselves
nom  ego tu nos VoS -

acc me te nos VoS Se
gen mei tui nostri/nostrum vestri/vestrum Sui
dat mihi tibi nobis vobis Sibi
abl me te nobis vobis se

meus, mea, meum my

tuus, tua, tuum your

noster, nostra, nostrum our

vester, vestra, vestrum your (pl)

e [am a good son

sum Romanus * [ love you
sum Romana * [ show you my horse
sumus Graeci * You give us horses

sumus Graecae
sunt Germani * Boy-puer, puerulus



Adjectives — 15t & 2" declension

m

nom  bonus

acc bonum

gen boni

dat bono

abl bono

nouns
masculine

nom servus

acc servum

gen servi

dat Servo

abl Servo

f

bona

bonam

bonae

bonae

bona
feminine  neuter
femina vinum
feminam  vinum
feminae vini
feminae vino
femina vino

n
bonum
bonum
boni
bono

bono

masculine
servi
Servos
servorum
servis

servis

m
boni
bonos
bonorum
bonis

bonis

feminine
feminae
feminas
feminarum
feminis

feminis

f

bonae
bonas
bonarum
bonis

bonis

neuter
vina
vina
vinorum
vinis

vinis

n
bona
bona
bonorum
bonis

bonis

amo: 1, v, love

pulcher-chra-chrum
miser-era-erum



Adjectives

e femina bona servo vinum dat.
e femina bono servo vinum dat.

e femina servo bonum vinum dat. bonus, -a, -um: adj, good

vir, viri: m, man
e puella faenum equis ..... dat. (good horses)
e servus.....vinum videt. (good wine)
e Augustus feminas ..... laudat. (good women)

e vir .... vinum non bibit. (good man)
bibo, bibi: 3, v, drink
timeo : 2, v, fear

e servos malos regina timet. amo : 1, v, love

¢ puella matrem bonam amat. malus, -a, -um: adj, bad
multus, -a, -um: adj, many

novus, -a, -um: new
parvus, -a, -um: small, young

pulcher, pulchra, pulchrum: beautiful
formosus, -a, -um: adj, beautiful
ignavus, -a, um: idle, sluggish, cowardly



Nouns - vocative

* quo vadis, domine?

* 0 miseri cives (nom.)

* Vocative case

venio, veni, ventum : 4, v, come, go
vado : 3,v, go

miser, -era, -erum: adj, miserable
Civis

puella
nauta
Civis
amicus
dominus
Marcus
Antonius

filius

puella
nauta
Civis
amice
domine
Marce
Antoni
fili

puellae
nautae
cives
amici
domini
Marci
Antoni
fili

2nd
2nd
2nd
-ius

-ius



Nouns - imperative

* dona nobis pacem pax, pacis: f, peace

] dono: 1, v, present (with something, abl.), bestow
* Imperative case

E T T

parare para parate prepare!
videre vide videte see!
mittere mitte mittite send!
audire audi audite hear!

Infinitives
S AL

present parare monere mittere audire
to prepare to warn to send to hear

1(D paro moneo mitto audio

2 (you) paras mones mittis audis

3 (he/she/it) parat monet mittit audit

4 (we) paramus monemus mittimus audimus
5 (you) paratis monetis mittitis auditis

6 (they) parant monent mittunt audiunt



masculine feminine neuter masculine

Nom
Acc
Gen
Dat
Abl

Sub Servus femina vinum  servi

Obj servum feminam vinum  servos

Oof servi feminae vini servorum
To, for Servo feminae vino servis

By, with, from, in, Servo femina vino servis

on

Et hoc transibit
Hoc etiam transibit
Hoc quoque transibit

Quo vadis domine - vado 7| C}, vocative singular of dominus
Carpe diem - vocative singular of carpus, dies

Amor fati - fatum

Currictilum vitae - 23, & , vita &, & Z,

In vitro - vitrum S2l, = A}
In Vivo - ‘8 B (% a8) UL, ‘A2 (&5F) ST XM M| (R 1) SHCL

A
—

0>-

HECI)ZI Ol AH

V4 ,EO

feminine
feminae
feminas
feminarum
feminis

feminis

neuter
vina
vina
vinorum
vinis

vinis


https://dict.naver.com/lakodict/#/entry/lako/aa425608af2f4928965beef8c3804470
https://dict.naver.com/lakodict/#/entry/lako/50f08c366e0449d5b60e0d66472b945b

masculine feminine neuter masculine

Nom
Acc
Gen
Dat
Abl

Sub Servus femina vinum  servi

Obj servum feminam vinum  servos

Oof servi feminae vini servorum
To, for Servo feminae vino servis

By, with, from, in, Servo femina vino servis

on

Et hoc transibit
Hoc etiam transibit
Hoc quoque transibit

Quo vadis domine - vado 7| C}, vocative singular of dominus
Carpe diem - vocative singular of carpus, dies

Amor fati - fatum

Currictilum vitae - 23, & , vita &, & Z,

In vitro - vitrum S2l, = A}
In Vivo - ‘8 B (% a8) UL, ‘A2 (&5F) ST XM M| (R 1) SHCL

A
—

0>-

HECI)ZI Ol AH

V4 ,EO

feminine
feminae
feminas
feminarum
feminis

feminis

neuter
vina
vina
vinorum
vinis

vinis


https://dict.naver.com/lakodict/#/entry/lako/aa425608af2f4928965beef8c3804470
https://dict.naver.com/lakodict/#/entry/lako/50f08c366e0449d5b60e0d66472b945b

StH - singular nominative

Allium sativum
Veratrum nigrum
Rheum palmatum
Aconitum carmichaeli
Sinomenium acutum
Lilium lancifolium
Fritillaria thunbergii
Arisaema amurense
Imperata cylindrica
Pinellia ternata
Dioscorea batatas
Acorus gramineus
Asparagus cochinchinensis

Hydrastis canadensis
Liriope platyphylia
Panax ginseng

M OtH _ singular genitive

Allii Bulbus
Veratri Rhizoma
Rhei Rhizoma
Aconiti Radix
Sinomenii Caulis
Lilii Bulbus
Fritillariae Herba
Arisaemae Rhizoma
Imperatae Herba
Pinelliae Tuber
Dioscoreae Radix
Acori Bulbus
Asparagi Herba

Hydrastidis Herba
Liriopis Tuber
Ginseng Radix



22z LY -is
-], -r

Zingiber - Zingiberis
Piper - Piperis
Nuphar - Nupharis

-X
Larix (525 & & 2|) - Laricis
Acanthopanax - Acanthopanacis
Coix - Coicis

Radix - Radicis

-tis

Coptis - Coptidis
Pharbitis - Pharbitidis
Hydrastis — Hydrastidis

-is

Cannabis - Cannabis
Corydalis - Corydalis
Sinapis - Sinapis
Digitalis - Digitalis

-e, -es
Liriope - Liriopis
Trichosanthes - Trychosanthis
Achyranthes - Achyranthis

Greek & cH

Platicodon -Platycodi (&
Strychnos - Strychni (& &

PEC=z EUH NSFIH(ctE 0 Otd)

Theobroma - Theobromatis
Alisma - Alismatis

Africa, Asia 7 clf - 23S G

Agar

Cacao
Condurango
Gambir
Ginseng
Gumi
Jaborandi
Moutan
Mume



botany

Albus, -a

Auratus, -a ; Golden
Aureus, -a; Golden, yellow
Caeruleus, -a; blue
Flammeus, -a; Orange, fiery
Flavus, -a; yellow, golden
Fulvus, -a; Yellowish-brown
Fuscus, -a; Brown

Luteus, -a; Yellow

Niger, nigra

Purpureus, -a

Ruber, rubra

Viridis ; green

Caelum; sky

Semper; always

Virens; &+ &

Corpus luteum -2t X, corpus, nt, body

Staphylococcus aureus
Sanguisorba officinalis
Platycodon grandiflorum
Cinchona succirubra
Lithospermum erythrorhizon

Grandiflora

Maculata; Spotted

Nana; Dwarf

Odorata; Scented
Pendula; Hanging
Pubescens; Hairy
Reptans; Creeping
Rugosa; Wrinkled
Sanguinea; bloody or red
Scandens; Climbing
Sempervirens; Evergreen
Stricta; Upright
Tomentosa; wooly

Digitalis purpurea
Pueraria lobate
Sophora flavescens
Angelica gigas
Codonopsis pilosula
Gentiana scabra
Rauwolfia serpentine



Latin in prescriptions

ante cibos
a.d. auris dexter
ad ad (upto)
ad lib. ad libitum
agit. agita
AQ aqua
a.s. auris sinistra
b.i.d. bis in die
C. cum
et et
f. fac
NPO nihil per os
o0.d. oculus dexter
0.S. oculus sinister

cibus, -i: m, food

secundum: prep, with acc, after, according

Carpe diem

Nihil: nothing, not at all

Quoque: also

secundum artem - according to the art, rm &4 0f ((t2t M

post cibos
P.O. per os
pulv. pulvis
q.d. quoque die Of &
gh quoque hora
q.i.d. quarter in die
S. sine
S.A. secundum artem
SL sub lingua
SS. semis
tid ter in die
ung. unguentum

Sine: without
Semis: half

Unguentum: ointment
Fac: 51CH (201 & G2 ST H &)



dog
horse
cat
human
bear
bull
Pig
bird
lion
Wolf
Monkey
Snake
Mouse
Sheep
Fish
ant

Canine
Equine
Feline
Humane
Ursine
Taurean
Porcine, swine
Avian
Leonine
Vulpine
Simian
Serpentine
Murine
Ovine
Piscine



Names

Rosa
Victoria

Barbara

Amabel
Amy

Amanda

Beatrice

Gregory

rose
victoria, -ae

barbarus, -a, -um

lovable

beloved

worthy of love

beatus, -a, -um,
making happiness

Gregarius,-a, -um

= Lo

Gregarius: FHIIZ L=, 2
Laurus: E Hl == (52, &3], G0l

Regina
Gloria
Viola

Clara

Laura

Stella, Estelle

Celestine

V=3

queen

glory

violet

clarus, bright

laurus, laurel

star

caelum,
caelestis,
heavenly

Flora
Augusta
Alma

Letitia
Sylvia

Gratia, Grace

Miranda

flowers
majestic
almus,
cherishing
happiness

silva, of the
forest

grace

mirandus,
remarkable,
worthy of
admiration


http://ladic.naver.com/#entry/561005

fin



Equus
Taurus
Lanos
Avante
Sonata
Accent
Grandeur
Genesis
Veloster
Santafe
Veracruz
Alfeon
Camaro
Captiva
Cruz
Spark
Impala
Corando
Tivoli
Avalon
prius

Audi
Optima
Altima
Mustang
Civic
Accord
Lexus
Fiat
Bugati
Accura
Tesla
infiniti



Medicine

Auris Ear
Bracchium Arm
Caput Head
Collum Neck
Crus Leg
Manus Hand
Nasus Nose
Oculus Eye

Os Mouth
Pectus Chest

pes foot



Latin idioms?

Carpe diem
Quo vadis, domine — 21 & Acta PetriHlEZ &#HZF)Hl I=H 4 HIES= 2HA |
wgle HNE et S E Lol 20t WAELIDIA D HCH St 20 A =
S o0tgtEl, FES B0 ", 02 JILIIr?” 6t SULH FE2 “Lie o
XEJOHO 2 2t610] ol 202 DJEP ctD SIACH HIEZ= 0] &&E2 =1 T =01A
=

N 202 =0 A Xt 2 2L
Status quo— S &K X

Omnes viae Romam ducunt



THE PANTHEON OF OLYMPUS

Greek Name Roman Name Divine Realm

Aphrodite Venus Love, beauty, fertility

Apollo Apolio Archery, music, prophecy, healing, light

Ares Mars War

Artemis Diana Hunting, themoon B

Athena Minerva Wwisdom, war N

Demeter Ceres The harvest, grain, corn

F Bacchus Wwine, fesrtrewt-y" - B
Cupid Love, sexual desire _

The underworid, the dead

Fire, the forge, smithery

B Marriage, queen of immortals

Messenger, commerce, science, doctors

The hearth

Wild beasts, the forest

Queen of the underworld

The sea

Thunder, the heavens, king of immortals



https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi63tmN19vZAhXFspQKHcLGC4gQjRwIBg&url=https%3A%2F%2Fwww.pinterest.com%2Fpin%2F29625310018567817%2F&psig=AOvVaw3b3WfBddaElviINQ9qMbfs&ust=1520562353630284

Nouns

s W=

Nom
Acc
Gen
Dat
Abl

Sub
Obj

of

To, for

By, with, from, in, on

tauri agricolas vident
tauros agricolae vident
tauros agricola videt

servus vinum feminae dat

masculine
servus
servum
servi
Servo

Servo

feminine
femina
feminam
feminae
feminae

femina

neuter
vinum
vinum
vini
vino

vino

masculine
servi
Servos
servorum
servis

servis

feminine
feminae
feminas
feminarum
feminis

feminis

amicus, -i: m, friend
amica, -ae: £ female friend

neuter
vina
vina
vinorum
vinis

vinis



Nouns

1. agrico.... cum taur.... ambulat.
2. equus in vill..... est.
3. puella tauri faenum equ...... dat.
4. poeta agricolae taur..... deo dat.
1. The slave feeds hay to the bull
2. The farmer gives hay to the girl’s horse
3. The master shows the girl’s horse to the woman
4. The master gives the wine to the slave
5. The slave shows the master’s wine to the girl
masculine feminine neuter masculine
Nom  Sub servus femina vinum servi
Acc Obj servum feminam vinum Servos
Gen of servi feminae vini servorum
Dat To, for servo feminae vino servis
Abl By, with, from, in, on  servo femina vino servis

feminine
feminae
feminas
feminarum
feminis

feminis

neuter
vina
vina
vinorum
vinis

vinis



Nouns

[ulius in forum venit.
filius in villa est.

femina cum puellis est.
Tiberius e villa ambulat.
filius Augusti in Italia est.

A o

vinum servus bibit!

7. puella aquam equo [dat/dant]

8. dea poetam [audit/audiunt]

9. servinon vinum [bibit/bibunt]
10. dominus filiam [laudat/laudant].

11. servus taurum ad aquam [ducit/ducunt].
venio, veni, ventum : 4, v, come, g0

vado : 3,v, go

forum, -i : nt, market, forum
portat saxa puella in aqua. bibo, bibi : 3, v, drink

laudo : 1, v, praise

duco, duxi, ductum : 3, v, lead
saxum, -i: nt, rock

porto: 1, v, carry

aqua, ae: f, water

12. nautae poetam in foro [videt/vident]



Nouns

e quo vadis, domine?

e 0 miseri cives (nom.)

e Vocative case

puella
nauta
CiVis
amicus
dominus
Marcus
Antonius

filius

puella
nauta
Civis
amice
domine
Marce

Antoni
fili

puellae
nautae
cives
amici
domini
Marci
Antoni
fili

venio, veni, ventum : 4, v, come, go
vado : 3,v, go
miser, -era, -erum: adj, miserable

—n

2nd
2nd
2nd
-ius

-ius



Nouns

e dona nobis pacem :
pax, pacis: f, peace

] dono: 1, v, present (with something, abl.), bestow
e Imperative case

parare para parate prepare!
videre vide videte see!
mittere mitte mittite send!
audire audi audite hear!

Q____

present parare monere mittere audire
to prepare to warn to send to hear

1(D paro moneo mitto audio

2 (you) paras mones mittis audis

3 (he/she/it) parat monet mittit audit

4 (we) paramus monemus mittimus audimus
5 (you) paratis monetis mittitis auditis

6 (they) parant monent mittunt audiunt



Nouns

e Syracusa Brundisium navigabo, sed Romae habito

e Locative case

Roma — Romae (1%, sing., gen.)
Corinthus — Corinthi (279, sing., gen.)
Athenae — Athenis (1%, pl., dat./abl.)

Carthago — Carthagini (3", sing., gen.)
Gades — Gadebus (3, pl. dat./abl.)

singular
nom
acc

gen

dat

abl

father, m
pater
patrem
patris
patri

patre

citizen, m/f
Civis

civem

Civis

Civi

cive(-i)

leader, m/f
dux

ducem
ducis

duci

duce

domus, -us/i: £ house, home
humus, -i: £ earth, soil, ground
rus, -ris: nt, country (locative, ruri)

tribe, nation, f
natio
nationem
nationis
nationi

natione

elegance
suavitas
suavitatem
suavitatis
suavitati

suavitate

time, n
tempus
tempus
temporis
tempori

tempore



Nouns

nominative case (subject):
servus ad villam ambulat.

accusative case (object):
dominus servos vituperabat quod non laborabant.

genitive case (possession):
servus laborat in villa domini.

dative case (indirect object):
servi tradiderunt pecuniam dominis.

ablative case (may or may not be preceded by a preposition)
dominus in cubiculo dormiebat.

laboro: 1, v, labour, strive
vitupero: 1, v, criticize, curse
trado, -didi, -ditum: 3, v, hand over
pecunia, -ae: f, money, property
cubiculum: nt, bedroom

dormio: 4, v, sleep


http://en.wikipedia.org/wiki/Nominative
http://en.wikipedia.org/wiki/Accusative_case
http://en.wikipedia.org/wiki/Genitive
http://en.wikipedia.org/wiki/Dative_case
http://en.wikipedia.org/wiki/Ablative

Adjectives

e femina bona servo vinum dat.
e femina bono servo vinum dat.

e femina servo bonum vinum dat.

e puella faenum equis ..... dat. (good horses)

® Servus .....vinum videt. (good wine)

e Augustus feminas ..... laudat. (good women)
e vir .... vinum non bibit. (good man)

e servos malos regina timet.ears bad sla
e puella matrem bonam amat.
e The girl loves the good mother

bonus, -a, -um: adj, good
vir, viri: m, man

bibo, bibi: 3, v, drink

timeo : 2, v, fear

amo : 1, v, love

malus, -a, -um: adj, bad

multus, -a, -um: adj, many

novus, -a, -um: new

parvus, -a, -um: small, young

pulcher, pulchra, pulchrum: beautiful
formosus, -a, -um: adj, beautiful
ignavus, -a, um: idle, sluggish, cowardly



Adjectives — 3" declension

sing

pl

sing
nom
acc
gen
dat
abl

nom
acc
gen
dat
abl

Nom
Acc
Gen
Dat
Abl

m/f n

omnis omne

omnem omne
omnis
omni

omni

omnes omnia

omnes(-is) omnia
omnium
omnibus

omnibus

citizen, m/f time,n

civis tempus
civem tempus
civis temporis
civi tempori

cive(-i) tempore

m/f n
ingens ingens
ingentem ingens
ingentis
ingenti
ingenti
ingentes ingentia

ingentes(-is) ingentia

ingentium

ingentibus

ingentibus
plural citizen
nom cives
acc cives(-is)
gen civium
dat civibus
abl civibus

m/f n

maior maius

maiorem maius

maioris
maiori

maiore

maiores
maiores
maiorum
maioribus

maioribus

time
tempora
tempora
temporum
temporibus

temporibus

maiora

maiora

acer - keen
celer - swift
felix - fortunate



Adjectives - comparative, 3@ declension

altus, -a, -um: adj, high, deep

positive comparative

sing sing

nom altus altum nom altior

acc altum altum acc altiorem
gen alti alti gen altioris
dat alto alto dat altiori

abl alto alto abl altiore

pl pl

nom alti alta nom altiores
acc altos alta acc altiores
gen altorum altorum gen altiorum
dat altis altis dat altioribus
abl altis altis abl altioribus

civis, -is: m/f, citizen
tempus, -oris: n, time, season

altius
altius
altioris
altiori

altiore

altiora
altiora
altiorum
altioribus

altioribus

sing
nom
acc
gen
dat
abl

plural
nom
acc
gen
dat
abl

civis
civem
civis
civi

cive(-i)

cives
cives(-is)
civium
civibus

civibus

tempus
tempus
temporis
tempori

tempore

empora
tempora
temporum
temporibus

temporibus



Adjectives — superlative

Superlative adjectives are declined according to the 1st (femine) and 2nd
declension (masculine and neuter) noun paradigm.

nom altissima altissimus altissimum
acc altissimam altissimum  altissimum
gen altissimae altissimi altissimi
dat altissimae altissimo altissimo
abl altissima altissimo altissimo
sing femina, f servus, m vinum, n

nom femina Servus vinum

acc feminam servum vinum

gen feminae servi vini

dat feminae Servo vino

abl femina Servo vino



Adjectives

Regular adjectives

positive comparative superlative

gratissimus - most pleasing
tristissimus - saddest
celerrimus - quickest

Irregular adjectives

positive comparative superlative




Adjectives

Degrees of comparison

the comparative adjective (better, faster, brighter) may be put in the ablative or
with the addition of ' guam' (Latin: than).

Cornelia est fortis puella

. ) ) fortis, -e: strong
Cornelia est fortior puella quam Flavia

Cornelia est fortior puella Flavia

Cornelia est fortissima puella omnium/inter omnes/ex omnibus

Regular adjectives

POSITIVE COMPARATIVE SUPERLATIVE



http://en.wiktionary.org/wiki/en:quam

Adjectives

e vinum gratum est.

e poeta feminam formosam videt.

e servus filium ignavum domini non amat.
e agricola cum servis ambulat.

e multi viri in villa sunt. positive comparative superlative

Change into plural

e femina donum filio dat.

e nauta laetus amicum videt.

e puella equum habet.

e vir aquam cum servo bibit.

e taurus in villam agricolam fugat.

gratus, -a, -um: adj, pleasing

e Augustus filium pium audit. formosus, -a, -um: adj, beautiful
ignavus, -a, um: idle, sluggish, cowardly
laetus, -a, um: joyful

bibo, bibi: 3, v, drink

pius, -a, -um: pious, religious, dutiful



Adjectives

e Marcus is a dutiful son.

e Julia hears the pleasing poet.

e Many slaves are walking in the forum.

e Augustus has many gifts.

e Masters do not praise cowardly slaves.

o The farmer does not chase an angry bull. iratus : adj, angry



Verbs

Change into the plural

e agricola taurum vidit.

e donum est puellae

e saeva mihi est fortuna.

e Augustum-ne tu audivisti?

e filiam Augusti laudabam.

e magister in forum pueros ducet.

masculine  feminine neuter
nom servus femina vinum
acc servum feminam  vinum
gen servi feminae vini
dat servo feminae vino
abl servo femina vino

masculine
servi
Servos
servorum
servis

servis

video, vidi, visum: 2, v, see
saevus, -a, um: adj, furious, cruel
duco, duxi, ductum: 3, v, lead
civis, -is: m/f, citizen

urbs, -bis: f, city (like civis, dux?)
vir, -ri: m, man, male (like puer)

feminine
feminae
feminas
feminarum
feminis

feminis

neuter
vina
vina
vinorum
vinis

vinis



Verbs

Asking questions - ne

e esne civis? non sum, sed ero.
e erantne in urbe non viri?

e ubi es et ubi eris in Graecia? (where, when)

e quo vadis domine? (where)
e cur eras in Gallia? (why)
why were you in France?
e quomodo aquam portabis? (how)
e How will you carry the water?
e quid est? (what)
e Whatisit?
e quis est? (who)
e Whoisit?

video, vidi, visum: 2, v, see
saevus, -a, um: adj, furious, cruel
duco, duxi, ductum: 3, v, lead
civis, -is: m/f, citizen

urbs, -bis: f, city (like civis, dux?)
vir, -ri: m, man, male (like puer)



Verbs — 4 conjugations

a, e, I, i
. Jast Jand  i3rd  4th

present parare monere mittere audire
to prepare to warn to send to hear

1 (D paro

2 (you) paras

3 (he/she/it) parat

4 (we) paramus
5 (you) paratis
6 (they) parant

moneo
mones
monet
monemus
monetis

monent

fugo : 1, v, chase away

mitto
mittis
mittit
mittimus
mittitis

mittunt

audio
audis
audit
audimus
auditis

audiunt



Verbs

Future (Latin: futuri primi): describes actions taking place in the future:
servus vinum ad villam portabit.

Perfect (Latin: perfectum): describes actions completed by the present:

servus vinum ad villam portavit.

Imperfect (Latin: imperfectum): describes actions continuing in the past:
servus vinum ad villam portabat.

Porto


http://en.wikipedia.org/wiki/Future_tense
http://en.wikipedia.org/wiki/Perfect_(grammar)
http://en.wikipedia.org/wiki/Imperfect

Verbs — 4 conjugations
Active indicative Do, dare, dedi, datum -

present parare monere mittere audire
to prepare to warn to send to hear

1 (D paro moneo mitto audio

2 (you) paras mones mittis audis

3 (he/she/it) parat monet mittit audit

4 (we) paramus monemus mittimus audimus
5 (you) paratis monetis mittitis auditis
6 (they) parant monent mittunt audiunt
1 Parabo Monebo Mittam Audiam
2 Parabis Monebis Mittes Audies

3 Parabit Monebit Mittet Audiet

4 Parabimus Monebimus Mittemus Audiemus
5 Parabitis Monebitis Mittetis Audietis
6 parabunt monebunt mittent audient



Verbs

Active indicative

S Ul B W DN

SN Ul s W DN

Paravi
Paravisti
Paravit
Paravimus
Paravistis

paraverunt

Parabam
Parabas
Parabat
Parabamus
Parabatis

parabant

Monui
Monuisti
Monuit
Monuimus
Monuistis

monuerunt

Monebam
Monebas
Monebat
Monebamus
Monebatis

monebant

Misi
Misisti
Misit
Misimus
Misistis

miserunt

Mittebam
Mittebas
Mittebat
Mittebamus
Mittebatis

mittebant

Perfect : [ saw (momentarily/briefly), I have seen

Audivi
Audivisti
Audivit
Audivimus
Audivistis

audiverunt

Audiebam
Audiebas
Audiebat
Audiebamus
Audiebatis

audiebant

Imperfect : [ saw (frequently,/continuously), | was seeing, I used to see,



Verbs

e pueri magistrum non ........... [audio-ire: imperfect]

e vir servum in amphitheatrum

[mitto-ere: perfect]

e dominairata dominum ........... [mitto-ere: future]

e servus Neronem

Singular
Nom
Acc

Gen

Dat

Abl

Slave, m
Servus
Servum
Servi
Servo

Servo

Master, teacher, m
Magister
Magistrum
Magistri

Magistro

magistro

[moneo-ere: future]

Boy, m
Puer
Puerum
Pueri
Puero

puero

Man, husband, m
Vir

Virum

Viri

Viro

viro



Verbs

Change into the plural

e servus in culina sedet (future).

Nom
Acc
Gen
Dat
Abl

masculine
Servus
servum
servi
Servo

Servo

feminine
femina
feminam
feminae
feminae

femina

neuter
vinum
vinum
vini
vino

vino

video, vidi, visum: 2, v, see
saevus, -a, um: adj, furious, cruel
duco, duxi, ductum: 3, v, lead

masculine
servi
Servos
servorum
Servis

servis

feminine
feminae
feminas
feminarum
feminis

feminis

neuter
vina
vina
vinorum
vinis

vinis



Homeopathy (also spelled homoeopathy
or homeeopathy) is a form of alternative

medicine, first proposed by German R

physician Samuel Hahnemann in 1796, Hommmc F
that attempts to treat patients with |
heavily diluted preparations which are |
claimed to cause effects similar to the e T
symptoms presented. e

Pa,, U. S, A,

Homeopathy: from Greek Aomoios—
ouotoc—"like=" + pathos wabo¢

"suffering"”
—QED



http://en.wikipedia.org/wiki/Alternative_medicine
http://en.wikipedia.org/wiki/Samuel_Hahnemann
http://en.wikipedia.org/wiki/Greek_language
http://en.wikipedia.org/wiki/Oxford_English_Dictionary
http://upload.wikimedia.org/wikipedia/commons/a/aa/Rhustox.jpg
http://en.wikipedia.org/wiki/File:Hepar.jpg

Key:

= = Structure
= = Function
Peripheral Nervous System (PNS)
+ Cranial nerves and spinal nerves
= Communication lines between the CNS
and the rest of the body
Sensory (afferent) division Motor (efferent) division
= Somatic and visceral sensory nerve fibers = Motor nerve fibers
+ Conducts impulses from receptors to * Conducts impulses from the CNS to
the CNS effectors (muscles and glands)
Sympathetic division Autonomic nervous Somatic nervous
= Mobilizes body systems during 4+— sytem (ANS) sytem
activity ("fight or flight") = Visceral motor (involuntary) = Somatic motor (voluntary)
* Conducts impulses from the * Conducts impulses from the
o CNS to cardiac muscles, CNS to skeletal muscles
Parasympathetic division smooth muscles, and glands
=Conserves energy +

*Promotes "housekeeping” functions
during rest


http://upload.wikimedia.org/wikipedia/en/0/0b/NSdiagram.png

JAMU

- traditional herbal medicine of Java and Indonesia

* had been used since the ancient time up to now.

« The method of using the jamu remains the same as the ancestors
did. Some are consumed by drinking it and some are for outside
application.

« At present one could buy ready made jamu packed in the form of
powder, pills, capsules, drinking liquid and ointments.

* The traditional methods of making jamu such as by boiling the
prepared herbal ingredients (Jamu godok) still prevail in Javanese
society. f




Homeopathy (S 2 8, FAIR2 ) rests on
three principles:

The Law of Similars which states that a
disease should be treated by a medicine
producing symptoms in a healthy person
similar to those the patient is experiencing.
The use of a single medicine to treat all

symptoms the patient is expressing -- mental,

emotional, and physical.

The use of a minimum dose. The
homeopath first prescribes a small number of
doses of the selected medicine. Then, after
observation of the effects, a regimen of even
smaller dosgages is established.
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JAMU

‘Back to nature' is not merely a slogan in Java and
Indonesia. The visible proof is the use of traditional herbal
medicine of various type of 'medical plants', either from the
leaves, the fruits, the roots, the flowers or the barks, etc.
These herbal medicine had been used since the ancient time
up to now.

The method of using the jamu remains the same as the
ancestors did. Some are consumed by drinking it and some
are for outside application.

At present one could buy ready made jamu packed in the
form of powder, pills, capsules, drinking liquid and ointments.
Of course there are still jamu shops, which sell only
ingredients or prepare the jamu on spot as required by
buyers. Some women are roaming the street to sell jamu, is a
common view across the country.

The traditional methods of making jamu such as by boiling
the prepared herbal ingredients (jamu godok) still prevail in
Javanese society.
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http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwimwYH-psjSAhVJH5QKHbOICRUQjRwIBw&url=http%3A%2F%2Fwww.daviddarling.info%2Fencyclopedia%2FS%2Fsteam_distillation.html&bvm=bv.149093890,bs.1,d.dGo&psig=AFQjCNFvnrQo3vFZ0LGOQX2SSfIQzO4fyw&ust=1489110412394397

3. Aere] Al
4
P A = g oke) 7194 E B
e OhE A EIhe] ZR, BA BA
 AH Fo FLA Y s

e Collection

e Cultivation

m

o Culture -

cell culture (suspension culture,

5#R, shikonin, 3858
tissue culture — 11225548 (callus, hairy
root)

organ culture (animal)

regeneration of plants — 13 % 72}

Callus Nicotiana tabacur



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjHxLHNh7zSAhXCS7wKHSTvB2gQjRwIBw&url=http%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs11240-014-0450-3&bvm=bv.148747831,d.dGc&psig=AFQjCNGu5dLqD9ZetPqZZZsIjCy2L2M_nw&ust=1488689710929386
http://en.wikipedia.org/wiki/File:Callus1.jpg
http://en.wikipedia.org/wiki/Nicotiana_tabacum
http://en.wikipedia.org/wiki/File:Nawrot_czerwonoblekitny_Lithospermum_purpurocaeruceum.jpg
http://en.wikipedia.org/wiki/Lithospermum_purpurocaeruleum
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* Culture -
cell culture (suspension culture,
4R, shikonin, %8558
tissue culture — 122552 (callus, hairy root)
organ culture (animal)

regeneration of plants — €13 72}

Organ Culture

» Organ Culture

* U of Minnesota 2007 — heart perfusion w/stem cells
created a “new heart”. (
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poisonous carcinogens that are produced by certain molds (Aspera/llus flavus and
Asperaillus parasiticus) which grow in soil, decaying vegetation, hay, and grains.
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n P Meyer’s reagent, Dragendorff’s reagent,
lIodine reagent, & 3} = A ¢},
A s}l = A] ¢F, Bouchardat reagent,

Sonneinshein reagent, Marme’s reagent, tannin
n 2 {h A HE: sulfuric acid, c-nitric acid,
Erdmann’s reagent, Mandalin’s reagent,

Froehd'’s reagent, Mecke’s reagent, Marqui’s reagent
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» Cyclooxygenase (COX): &495 a3 o
= Xanthine oxidase A& A: Jim X 54 A
hypoxanthine — xanthine — uric acid

» Angiotensin converting enzyme (ACE) A&l A|: captopril, 28 X 5.4 7 A

angiotensin [ — angiotensin I, constricts the vessels

» MAO inhibitor: adrenaline, dopamine, serotonin = &34 3}, a+-9-&A4 A M

OH
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Hiiks KAk (preclinical)

o T/ s=oA AFEste] F2E - =4 2 {FaA &
Ab Al e o AFE-EE dllEo] t gk AG-E Wi sho] AL - AW
A&,

i K @ (clinical)

. ;(1]1/61—
o Atsr = b= o] AW &, X, AL fA
SOl g3k A55H, ot A, 543 7). Dose-ranging, inpatient clinic
o A
(200-300) volunteers and patients, °Fa 37}, T2 24Fo|A] &=}
- A
(300-3000) s+ 1§ o] 4ol & Udoz =9 fFady rddE
HEFA o2 A= multicenter trials, 3AF ol ZARZ A #7155,
o AIVA
OF &= Al & 28-S FA 5o kA e Alarstar, F71H4A AT A8,
Post Marketing Surveillance Trial.

Phase O - human microdosing studies-administration of single subtherapeutic doses of the
study drug to a small number of subjects (10 to 15) to gather preliminary data on the
agent's pharmacokinetics



http://en.wikipedia.org/wiki/Multicenter_trial
https://en.wikipedia.org/wiki/Microdosing
https://en.wikipedia.org/wiki/Pharmacokinetics
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(Chemical constituents of Crude drugs)



Primary
essential

common in all organisms

provide energy, construct tissue

Polymers: carbohydrates, proteins, nucleic acids
Monomer: fats

Secondary
not essential
unique to particular species

no effect on producing organism, active against
other organisms (competitors, pathogens, preda
tors)

Molecules may have diversity of complex
structures: phenols, terpenes, alkaloids, fatty
acids, etc.
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Malgs N
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= Indole alkaloid: Apocynaceae (RFEZ1H0| F2 aF
= |soflavonoid: Leguminosae (21h0f T2 &7
» Steroidal saponin: Dioscoreaceae, Liliaceae©°l] B2

= Polyacetylene, polyketide&: Umbelliferae (O|Lt2|2hofl =2
A =014, YN HEH

He A= Mot o2 24

F

[ot
0

OF

one gene - one enzyme - one product theory (
|.

o
=]
02| enzymeO| ZHHE[Y 2] TR =22 &



24 CAbcb=2f of2o] B A

= Physiologically active secondary metabolites

= coenzyme, cosubstrate: NAD, NADP, FAD, FMN &

» membraned] ZEE =o =
: hopanoid (prokaryote) / cholesterol, carotenoid (eukaryote)

» lignin: cellulose, hemicellulose 9} A AW o 22 (23}), A E %] %]
= suberin: suberic acid, phellonic acid ¢ T¥E= Z2A3}E €7
= Chlorophyll: 3343

» phytochelatin: 3| &7 5ol A4 ion¢ &5 =& (heavy metaldl] 23})

» starch, glycogen: %5 &%

SH
¥ H coo”
Hah N M
~ H
COO O

Phytochelatin -oligomers of glutathione



http://en.wikipedia.org/wiki/File:Hopanoid_01.png
https://en.wikipedia.org/wiki/File:Phytochelatin.svg
https://en.wikipedia.org/wiki/Oligomer
https://en.wikipedia.org/wiki/Glutathione

2K} CHAMLH= 2 2f2of B

= Chemical signals: intraorganismic signals (ZH&| 2tojA{2] A

» = hormone

. MFES 20| M 2| hormone, juvenile hormone (C15, JH-1 &,

ecdysone, ecdysterone (=& HEJO| EH)

= A'S hormone

. auxin, kinetin, abscicic acid, gibberellin (C20), jasmonic acid, brassinolide

= neurotransmitter

Hl:l‘h’___.f"'\-\.ﬁ_h e "\-\. .__, T

H|| oM
HD'FHH.\.___-"' e

T

™ LOH
[ .-'Hx

pCo e

I H cooH

Gibberellin A1

Iz

auxin

OH

d st
=

HN
N
N/
|
A
kinetin

JHO

JH1

JH2

JH3

JHB3

2H)

HE[ A,

O

- <

~o”

St


http://en.wikipedia.org/wiki/File:JHs.jpg
http://en.wikipedia.org/wiki/File:Ecdysone.svg
http://en.wikipedia.org/wiki/File:Indol-3-ylacetic_acid.svg
https://en.wikipedia.org/wiki/File:Brassinolide.png
https://en.wikipedia.org/wiki/File:Kinetin.png
https://en.wikipedia.org/wiki/File:Jasmonicacid.svg

2K CHAMAEE 2| 2|2 B et

= Intraspecific signals (W 7iX|7te] M= 5F)

= 15
» hombykol: ¢+l 7} £H]3}+= A hormone
= cis—verbenol: Y52 A hormone
BANE)E %
= queen substance (9-oxo-2-decenoic acid): o o] s}=

ol st Aol Fag ue

» pyrrole compound: Atta texana (o} 2] 7}k

!

. EQE5E

" muscone: AFSF=F9] 3F

» propionic acid: A2 A hormone HA
androsterone %A E1 A9 A hormone
crotylmercaptan: 227 2] WA} &
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= Mediating ecological relationships
= B A E
" tetrodotoxin: #0129 WAl &
» samandarin: =%-& salamander?]
» bufotoxin: F74H] Fdo] A7 &= =
= formic acid: 7§n ¢ F7], 2F2 5
» pyrrolizidine alkaloid: E¥H3 255
Utetheisa ornatrix Y caterpillars©

= antibiotics: W& 2] Wol =4 HO OH

= A F 7Ho| 4 S A& (phytoalexin, allelochemicals)

L] ol

= | 8-cineol (eucalyptol): Salvia leucophylia’} E18]. o T} &
Al
» juglone: Juglans regia (ZFU5)7F B1]5te] g2 A& A5 o 4 o
0
; Y 25
OH O

. . C
Latin word for ant, formica H”~~OH


http://en.wikipedia.org/wiki/Utetheisa_ornatrix
http://en.wikipedia.org/wiki/File:Samandarin.svg
http://en.wikipedia.org/wiki/File:Retronecine.svg
http://en.wikipedia.org/wiki/File:Utetheisa_ornatrix.jpg
http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Formica
http://en.wikipedia.org/wiki/File:Tetrodotoxin.svg
http://en.wikipedia.org/wiki/File:Formic_acid.svg
http://en.wikipedia.org/wiki/File:Juglone.png
http://en.wikipedia.org/wiki/File:Eucalyptol.png
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjFmZ_CwunSAhWJrY8KHXKJD8MQjRwIBw&url=http%3A%2F%2Fwww.reptilesmagazine.com%2FCare-Sheets%2FLizards%2FFire-Salamander%2F&psig=AFQjCNEh29Ffm1uJ7iJD0KjDkHSK6orD5Q&ust=1490251725653791
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S-0/42 7t9)

[

0x

sxtg
| |
= pre-infectious toxin: lignan®| H,0,%} 7 free radical A3/ 3Fof whof

= phytoalexin

H, W& #elshr] fste] vhes A )
= cardenolide, sinigrin, warbuganal: &, &% 5°] H7| 27
(antifeedant)
= lima bean®] tritrophic system
> lima bean©| =7 Z5-E Wojsl7] 95t 4=
0

<
AT EA AEsks A Qe 2245 A st A F



https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-1qHIw-nSAhUIuI8KHU_pADAQjRwIBw&url=https%3A%2F%2Fwww.pinterest.com%2Faimeemaddie%2Flima-beans%2F&bvm=bv.150120842,d.dGc&psig=AFQjCNHp1cZTKQyNRXOp5xL2jLmm5rJyFg&ust=1490251962590492
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjgtsPsxOnSAhWKp48KHSJmCgEQjRwIBw&url=http%3A%2F%2Fwww.farnorthscience.com%2F2007%2F09%2F10%2Fak-sci-forum%2Fsquirrels-and-toxic-mushrooms-aspens-and-leaf-miners%2F&bvm=bv.150120842,d.dGc&psig=AFQjCNH8oO9Yrs4UoUpqyo6visQh1ry6hw&ust=1490252293224976
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiK5om9xenSAhXMN48KHftIDAYQjRwIBw&url=https%3A%2F%2Fwww.pinterest.com%2Fmakizukin%2Fmushrooms%2F&bvm=bv.150120842,d.dGc&psig=AFQjCNGv4fdTMrAMAQSQ7LYqfdwVM1QY4A&ust=1490252421485966

AHOINIHO|] HZ=
o101 =TT

otet A0 IE =R/

F

terpenoid, steroid, flavonoid, phenylpropanoid, lignan, quinone, carotenoid &
R0 elet ER/

alkaloid, glycoside, saponin (Fr. savon), tannin, pigment, volatile (essential) oll

HE sl-kloﬂ = 822

— = LI

antibiotics, vitamin, hormone, cardiac glycoside

ME 3 s 78 858 o0& AMSE, #hik a2 (fungi, algae)s

4’8 420 ME 2R

CHARA| =het=



http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiay5ToxenSAhVKPo8KHX42D-8QjRwIBw&url=http%3A%2F%2Fwww.antarctica.gov.au%2Fabout-antarctica%2Fwildlife%2Fplants%2Flichens&bvm=bv.150120842,d.dGc&psig=AFQjCNGSdC_NeZv5GbDt79x6ivPFumSDGg&ust=1490252607655964
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AHOEFA
S

o I ?KQI' AHUI‘A‘I H-‘C’};\/.\l_/mzl-I —> —X-CH; (X=0.N.C)

oOHO CMa G

COH
N SCoA H, SCoA o emc

FIII

le' EH*".*_"%Q.' -_rI'Ac;' a2 0 0 C,
acetyl-CoA malonyl-CoA
u C1 Unit: SAM SCoA HO
=T = Hozc\)(/\m <
= C2 unit: acetate-malonate pathway (acetate unit)  aceyicon mevalonic I
. . . isoprene unit
= C5 unit: mevalonate pathway (isoprene unit) % HO = e
op —= op
. op . . (8] OH OH OH
u C9 Un|t: Sh|k|mate pathway (C6‘C3 Un|t) deoxyxylulose methylerythritol
phosphate phosphate

= amino acid: alkaloid synthesis ©ArC{)3H @A
NHz _
L-Phe — ©A/ 7 €40y
] CgCy
HO NH, ©’

L-Tyr
CsCy

CO.H
CO,H
NH2
NH, N
L-Phe > ! N > R
COsH NH N
m N L-Trp indole.C3N
NH,
HO :

L-Tyr

,\/\I,CUH > . O

L-Orn

M_,CEJH N . O

L-Lys CsN N

Building Blocks



Examples

OH OH
HO
0 0 0
] Glocose ‘:\ 0
CO:H 0 ~  Rhamnose 0
i
OH 0 0
orsellinic acid ) 0 OH O
1xC, parthenolide naringin
ix CF CE.C,'-“: +3x ':': + sugars SAM MeO OMe
OMe
podophyllotoxin
Me() - 2xCeCa+4xCy
OH =N CO.M
MeO 20ViE
COH Me0)
0
0 MeO 0
tetrahydrocannabinolic acid papaverine lysergic acid cocaing
bxCr+2xCs5 CeCalN + (CsCad+ 4 x G indoleCosN+Cs5+Cp CaN+2xCr+10CCr1+2xC
f it
Cﬁc_". cﬁc_l
O
OH HO
NS NS 900
/ ) 0 COOH
e} O
_— O OH O OH
Ircinin

endocrocin
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= Calvin cycle: &5 M3 7 AgRE OYR IR COHEA, HiEH &)

Ct
= | (@
« K|k @%*Q:EBP X &ah =230 XL

0Z
- m

= Polyketide pathway: ==X| H{ =&, polyacetylene, phthalide, phloroglucinol,
quinone, chromone, isocoumarin, cannabinoid

= Shikimate pathway: phenylpropanoid, organic acid, coumarin, lignin, lignan
= Mevalonate pathway: terpenoids, carotenoid, steroid

= Amino acid pathway: alkaloid



=g d=
= polyketide-shikimate pathway: xanthone, flavonoid, stilbene
= polyketide-mevaloate pathway: cannabinoid, humulone, lupulone

» shikimate-mevalonate pathway: prenylated coumarin, shikonin

= polyketide-shikimate-mevalonate pathway

: prenylated flavonoid (icariin, morusin, rotenone)
= amino acid-polyketide pathway: sanshool, tropane alkaloid

» amino acid-mevalonate pathway: indole alkaloid



erythrose-4

phosphate

|

shikimate

1

Shikimate

Pathway

l

flavonoid
tannin

I

phenylpropanoid

coumarin
lignan
guinone

steroid

Mevalonate
Pathway

|

<
<

0

protein

terpenoid

N-heterocyclic
compound

, glycoside,
photosynthesis mono-, oligo-
carbohydrate polysaccharide
(glucose)
* phenol
phosphoenol quinone
pyruvate polyacetylene
} fatty acid, lipid
pyruvate — I
* _ Polyketide
acetyl-CoA " pathway
energy
Krebs respiratory
cycle CO, cycle H,O
[H]
Amino acid _
Pathway NH;, NO,

alkaloid

nucleic acid

[~

porphyrin

)



Primary and secondary metabolites

CGLYCOLYSIS

OH OH PENTOSE PHOSPHATE
7 -OH 7~ -OH CYCLE OH
COyt+ HyO—— 1 — Pﬂv*\j» — PD\/'\,/%D =— PHOTOSYNTHESIS
hv " YOH " YOH o1
OH ! D'E P erythrose 4-P
D-glucoss 2lucose -
chlorophyll 5 =
OHC._.OH
r,ccrzu ) COH
NH, PO @/\(
glycine glyceraldehyde 3-P NH;
| L-phenylalanine Phenols,
l COHN oM phenylpropano
CO.H HO.C._.0OH z .
P S e By fj\ ~ . id
NH, NH, PO HO" oH  HO Linans, lignin

o . L-tyrosing o 1 .
L-cysieine L-serine 3-phosphoglyceric acid - OH . CcoH Shikimate | Alkaloids.

/ SHIKIMIC ACID i pathway | Coumarin

)\rCDEH HOLC TDP R quinone

NH; — L-tryptophan
2 hosphoenol ate L :
Lovaline = | PROsphoencipyruy ol o
\-TCE}IH - HO.C._ O . \“/‘\l/\ﬂp ? Op methylerithrL
PhenOIS, ] \r’ O OH - -
Prostaglandins L.-gjl:rlzi.rlc vruvic acid DEOXYXYLULOSE 5-P oo tol
: , w P JOXYXYLULOSE 3 HO phosphate Terpenes,
Fatty acids I : Steroids
Polyacetylenes COH CoAS._ .0 (MEP) ¢
ranery h —  HO.C - C@Z2thway carotenoid
Phthalide : NHz :
Phloroglucinol Polyl;letlde L-leucine ACETYL-Cos. MEVALONIC ACID . \[ovalonate
Quinone pathway A pathway
Chromone | KREBS CYCLE
. CO-H CO,H i :
Isocoul.nar'me \/\f H HOLCT 0 - H(}IC"“"’C{}-H_..HD-CV"\H"CDIH - HUICV’\TCUIH
cannabinoid ~ NH, NH, 0 0 NH;
L-isoleucing / L-aspartic acid oxaloacetic acid  2-pxoglutaric acid L-glutamic acid
I *
5 CO.H  HaN CO-H C0-H C0O,H
-~ i 2 2 2 .
V{\E’H WH { ;H:N EWVKEJ/H o HEM’A\/\{H Peptides,
2 Nz 2 2 :
L-methionine L-lysine L-arginine L-omithine Alkalg1ds, _
Ami 4 Nucleic acid
mino acids — | porphyrin




Chemical mechanisms

1. Alkylation: Nucleophilic substitution———-C1, Cb isoprene unit
Electrophilic addition—-——--Cb, C1

2.Wagner—Meerwein Rearrangements: shifts of hydride, methyl, or alkyl groups

3. Aldol and Claisen Reactions: C-C bond formation from carbonyl

4. Schiff Base Formation and the Mannich Reaction: C-N bond formation
5. Transamination: introduction, removal or exchange of amino group for amino acids

6. Decarboxylation: loss of C1 unit

7. Oxidation and Reduction:

8. Phenolic Oxidative Coupling: couple 2 or more phenolic systems

9. Glycosylation: attaching sugar unit to aglycone



Alkylation: nucleophilic substitution

Alkylation reactions: nucleophilic substitution

(a) formation of SAM NH, HiG ?H3 CHs
N = N HO' M \_‘_C—Br — HOC -e==-Br | ————= HD_C._’_ BI"
HsC, U il ik W
ATP P, PP ®S-CH; N
—§ bimolecular nucleophilic substitution
H,N HO OH H inversion of stereochemistry
: C1 methyl unit
Co.H
L-Mel S-adenosylmethionine
(SAM)
(b) O- and N-alkylation using SAM neutral molecule is .
Ad good leaving group 5 ¢ g Hsc‘ CH,CH;
i <@ Sw2 reaction attacks £
. .53 CO;H ©°N ] CH & 2
—OH\*H;C 3 Y ———> —0-CcH; S COH ot 3| from left A
(or—NH, ) NH; H R 3 ‘gHz 17 NCHy-CHy-CH
’ SAM 0 - IrI:IHz ' ‘Cs 2vTs ¢t nantiome
- = e
¢ adenosylhomocysteine CH-CHy CHy™ \C| " CH,
anar
—0-CHs iomer carbocation |H2 I~ attacks H3(i SCHZCHS
tor —NH—CHs ) isachinl CHs from right /C
. CH3-CH,-CH;™ "\
(¢) C-alkylation using SAM Cl I
ortho (and para) carbonyl groups 0 - e‘d®
positions are CO;H increase acidity and .S COH
activated by OH H3C j\/\r allow formation of @H;C‘J
enolate anion NH,
OH O
(d) O-alkylation using DMAPP
o © H =
\OHj S\2 reaction O _HY ~o
—_— —
lllloj\-’)\ I\/J\ k-’)\
dimethylallyl diphosphate . .
diphosphate is (DMAPP) C5 lSOprene U n It
good leaving or
group =
~t
/\/J\ S\;I reaction . OH,
PPO P - \E - @ P
resonance
stabilized allylic

carbocation


http://en.wikipedia.org/wiki/File:BromoethaneSN2reaction-small.png
http://en.wikipedia.org/wiki/Stereochemistry
http://en.wikipedia.org/wiki/File:SN1Stereochemistry.png

Electrophilic
reagent
A/@ )\/\ =
—,
A oppP

Alkylation: electrophilic addition

Alkylation reactions: electrophilic addition

(a) inter- and intra-molecular additions

electrophilic addition of
cation on to alkene

isopentenyl
diphosphate
(IPP)
intramolecular I
addition. cvclization
®
{b) generation of carbocation
&Y "y
%—KL — ) = — &
-
@® H

loss of leaving group protonation of alkene

Ad

[
_s© CO,H
HiC 4

SAM Ny

h CHj
A

methvilation of alkene via SAM

(c) discharge of carbocation

yeb

loss of proton

H

Fo—

cvclization / loss of proton

ChH isoprene joining

H® )\/\)\/\
—_—
~ ~ OPP

geranyl diphosphate
(GPP)

@

0) OH
K — e

protonation and ring opening
of epoxide

Adding C1 unit

H,0 Iy
< HO
@ H H

quenching with nucleophile (water)



Wagner-Meerwein Rearrangements

Wagner-Meerwein rearrangements

H I.2-hydride 1.2-methyl
H shift H H shift
N ® Y \@
@ —_— H ) —_— H
secondary tertiary secondary tertiary
carbocation carbocation carbocation carbocation

_\ 1,2-alkyl I,3-Ivdride
h ;ﬁ' ® shift
- — -
@

tertiary carbocation, secondary carbocation, ®

but strained but reduced ring strain in

4-membered ring 5-membered ring tertiary resonance-stabilized allylic
carbocation cation

a series of concerted 1,2
hvdride and methyl shifis

@

Wagner Meerwein rearrangement
(1,2— alkyl shift)

-




Aldol and Claisen Reactions: C-C bond formation from carbonyl

oy o® 0
R —_— R F - - R.O
xx & 5
H H_ H
¥ resonance-stabilized
.. O i . O O
B enolate anion
. R
o loss of leaving X
X i X - Claisen-type product
nucleophilic addition of r 9) X
enolate anion onto carbonyl \ R H + R =H, X = OFEt, ethyl acetoacetate
R ﬁ?ﬂ\ X alkoxide anion
H R OH O if no suitable leaving
R=X=H, acetaldehyde group, protonation occurs
=X=H. : X
= = f X
R = H, X = OEt, ethyl acetate R H
aldol-type product
R =X=H, aldol
D oy S0}
CH3_C—SCOA CH3_CESCOA 9 9
acetyl-CoA %) — l 0 —  (CH3—-C—CH;—-C—SCoA
H,C—C—SCoA CH;—~C—SCoA acetoacetyl-CoA
é L malonyl-CoA repeat of Claisen
o %\.. H K —-— reaction
2
nucleophilic atrack on malonyl-CoA
carbonyl with simultaneous ‘ %)
loss of CO, CH;CO ~{CH, - C}-- CH,COSCoA

poly-B-keto ester



COH

SCoA SCoA
Y + 3x -

0 0
acetyl-CoA malonyl-CoA folding
A
¥
0]
O\V H®
SEnz
aldol addition
on to carbonyl 0 0
l aldol reaction
OH
O ( |~
SEnz
dehydration favoured H
by formation of o o
conjugated system
\

O
j\:gin/ SEnz
0] (0]

enolization
hydrolysis

HO
enolization favoured
by formation of COH
OH

aromatic ring

orsellinic acid

poly-B-keto ester

folding
\ B

O O
S)
[,
0 S

Enz

l Claisen reaction
re-formation of carbonyl

O 0]
Y
0] SEnz
%
possible by expulsion of

l leaving group

(0] 0]
0 % O
l enolization

enolization favoured
by formation of

OH O
/d‘\ aromatic ring
HO OH

phloracetophenone

resorcinol / phloroglucinol



Schiff Base Formation and Mannich Reaction

(a) Imine formation

equilibrium between

nucleophilic attack pr oronared‘sir}) ecies;
onto carbonyl proton may be on N or O
R—-NH; \C-)/‘H - R—N%OH - /@/4
/) e
primary it H- ™ ( & H
amine H

R
R\.’.\‘ﬂj ® \@ ~H*. +H* R_ - ®
NH TOyH RI—N+OH — > N

4 T, /> 4 1)

R H ( ® Rl T
secondary H

amine

(b) Imine hydrolysis

nucleophilic attack onto

loss of amine leaving group;
imine or protonated imine

formation of carbonyl

@

Ao H o e o
e L

).-H‘”J @J(:OH HO@®
H,O! H

(¢) Mannich reaction

nucleophilic addition
onto iminium ion

R T, T,
:ﬁ —{f_“ © c/—g
H o -

iminium
cation

RO
— N |
H o
carbanion-type
nucleophile,
e.g. enolate anion

ot

OH
2

elimination

of water My
— R=N =<
H_,r"’
imine

(Schiff base)

R @ _m,
RI’N_SHH

iminium cation

(quaternary Schiff base)



methylecgonine

cocaine

o)

-CO,
SAM COOH
F\\NH -  H5N PLP H-N
NH 2 N-methylation 2 - 2 W
. NH; NH>
CHs
N-methylputrescine putrescine L-Orn
Shiff base
F\:O formation @ r/\ O (@]
—_— [ /> €] -
éN;' 'l\lJ HZC)J\SCOA H3C)J\SC0A
3 / CH3
O N-methyl-AL-pyrroinium 0]
S ti .. R
NSCOA cation [ >'“)J\scm
N N
CHj CHs
Jacetyl-CoA jacetyI-CoA
CHs CHs
COSCoA
_N _N N
HaC % HaC % HaC %
O 0 OH
L-Phe tropinone tropine
SAM i phenyl-lactic acid
NADPH
0AS |
L-Phe
© H C/N
o 3

YO

(-)-scopolamine



Mannich-like

HO

berberine
bridge
OCH, enzyme

(S)-reticuline scoulerine berberine
protoberberine type

OCH3

H3CO

protoberberine hydrastine chelidonine protopine
(phthalideisoquinoline-type) (benzophenanthridine-type) (protopine-type)


http://en.wikipedia.org/wiki/File:Phenanthridin_-_Phenanthridine.svg

Mannich-like
reaction
-C02 /©/\ m
PLP H3CO

L-Tyr tyramine dopamine
—> HO NH SAM Ho
PLP COOH
transamination

(S)-norcoclaurine (S)-coclaurine
4-hydroxyphenyl- 4-hydroxyphenyl-
pyruvic acid acetaldehyde /
/ SAM
H3CO XN H3CO H3CO
H3CO 2 methylation and NCHS
dehydrogenations
H3CO l - -
H3CO H3CO
papaverine N-nor-reticuline (S)-N-methyl-
coclaurine
02
reduction of planar iminium ion ascorbate

allows change in stereochemistry

HaCO HaCO cho HaCO
® (Lo ®
HO ECHC% NADPH HO —~NCHs NADP NCH3  SAM 10 NCH;
HO ) HO HO H
HaCO ‘ HCO ‘ H3CO HO ‘

(R)-reticuline 1,2-dehydroreticuliniium (S)-reticuline (S)-3-hydroxy-
ﬂ cation ﬂ N-methylcoclaurine
morphinans aporphines

protoberberines
benzophenanthridines



Transamination

reductive amination

NH; H,O
HO,C NAD(P)H NAD(P)* HO.C
O ' .
N NH,
El
HO,C HO,C
2-oxoglutaric acid glutamic acid
L-Glu
R CO;H
H NH,
CHO
OH
r0” Y |
=
N CH3
pyridoxal P
(PLP)

|

R CDaH

protonation of ring
nitrogen enhances

acidity of a-hvdrogen
=
<
""\

H

aldimine

this involves formation and reduction of an intermediate imine

Y NHy %

_ NADP)H %
>=D il >=I‘~IH — >7NH3

M., T, .,

formation of imine from
aldehvyde and amino acid

restores
L | aromaticity
|)

El: glutamate dehydrogenase

R._ _COH

T

0
NH,

A

PO /|OH

=

N CH;
pyridoxamine P

hydrolysis of imine to
keto acid and amine

R CD')H R CD')H
Prﬂrﬂﬂar!ﬂﬂ

ketimine



Decarboxylation

(a) o-amino acids

0]
H
R_ _COH PLP R s~ H R__H R PLP R
\( — H% 0 T_} HG) protonation \]L'H p— \|
N
=

H NH N restores ,
o 2 “:)N decarboxylation | » aromaticity NH;
imine :

' OH OH OH  hvdrolysis of
formation PO ﬁ - PO g PO Z imine to aldehyde
| | | | and amine
T T
w@ CH; LI:'] CH; N CH;
H H
(b) B-keto acids
1 keto—enol
6-membered D) [:;0 OH tautomerism
hyvdrogen-bonded — = — -
o N COs =
system RMO R/J\CH2 R)I\CHg
B-keto acid intermediate
enol

OiDH
CO;H
phenolic acid

(i.e. enol tautomer) keto tautomer
= B-keto acid

CO,

keto tautomer



(c¢) o-keto acids

pyruvic acid — acetaldehyde
(pyruvate decarboxylase)

acidic
hyvdrogen

B:
NH» A&H}l
N J“\j/ ﬁg\s
)I\ z )=K/\
N 0
thiamine diphosphate
(TPP)

PP

pyruvic acid — acetyl-CoA
(pyruvate dehydrogenase)

.

nucleophilic attack of carbanion

onto carbonyl: aldol-type reaction decarboxylation of

oxH ® B-iminium acid
H;C Jlj\CDQH H;C ™ H H-C OH@
A9 TN ¥ -
N7 s N NS . NS
TPP ylid enamine
(TPP anion)
enamine—imine
tautomerism
I o).
reverse
HiC™ "H  aldol-nype  H3CZH
o reaction 3
® ®
f N N S ,:"f NP g
TPP ylid — -
regenerated /1 ir'\ HJ“:' / :\ erJ

iminium cation



Reduction

Dehydrogenases: NADY and NADP*

CONH,
) L (T
P. _P @
["-‘ E‘]—I o"|'“|:+ |“‘D—CH2 N
0 =
OH OH

RD OH
HO OH
R =H, NAD*
R =P, NADP* s
H
w7 o
abstraction af /I i
hydride from CONH,
substrate N
L
@N d
R
NAD*
NADP*
Dehydrogenases: FAD and FMN
0

HiC N -
L L L
N HC NT TN O

N N CHa=0
@ OH H E}[_] OH
HO OH |
___________________________ I ..
FAD
H
abstraction of -}w-%
Ivdride from §
substrate §
H,C

FAD
FMN

adenine nicotinamide

ribosg— P — P = ribose

[v]
/Jw’w :
donation af
C‘DNHI hvdride o
substrate
ehydrogenase N
R
NADH
NADPH
adenine flavin

ribosg=— P — P — rihitol

@
| donation of
J frydride 1o
\,17! e 1'51 subsirate
o L]—I L8]
|
H}CHN
dehydrogenase HsC N {q[\fL:'b
R
FADH,
FMMNH:



Oxidation

Dioxygenases

\ i e

Mono-oxygenases

~ 02 ~
—C-H —= —C—0OH "f <0
s NADPH s + 0 — )

Y ey

0, dioxetane
H — = OH
NADPH o
2 o] CHO
— “‘r"' —_—
0 i CHO
0,
— —_—
NADPH oH o OH
2 0 cleavage between
@E T Cj;-{l] - COaH hydroxyls:
OH

COH  intradiol dioxygenase

ﬂ ﬂ H%GG

OH
0, —0 CHO  cleavage adjacent to
—_— _f'(l} —_— hrydroxyls:
O COH  euradiol digxygenase
OH
OH OH OH

Baever—Villiger monooxygenases
carbonyl reforms:
alkyl group migrates from

nucleophilic attack o
P f carbon o adjacent oxygen

peracid onto carbonyl
&
@ Baeyer-Villiger ‘ H™
0 Q oxidation Q.
[—
,Jff . e =
R'” R 0-0 oy oS0
ketone peracid Hﬂ—r{.} .
Rt R
r’* .
o 02, NADPH £y 00— flavin L
—_ = HO —_— |'l~ ~R H .
R! B2 (HOO-flavin) Rl R R O 0 brassinolde



Phenolic Oxidative Coupling

Phenolic oxidative coupling

resonance-stabilized
free radical

henol
pheno T x2 coupling of two radicals
x 72 e
©/ >© w ‘/‘ ‘/'ﬂé’m tautomers
bis-dienone bis- dlen::rne bl’i-dlEl'IOl‘lE
l l enolization
OH
OH OH

0

©/ ‘ enol tautomers

HO
ether linkage ortho—orthe coupling artho—para coupling para-para coupling

Can be attacked by other nucleophilic groupings



Glycosylation

(a) O-glucosylation

OH ROH 82 reaction
]
HO L /]
OH HO H o HN OH
HO o UTP HO - L PR HO 0
HO H —— o—pP. P 0 N —= HO OrR UDP
B El | 07| O=CH, E2 HO
Op OH OH | 0 7 uracil
elucose 1-P i ' -f-D-glucoside
| HO OH !
I -bO.SE' 1
El: UTP-glucose |-phosphate uridylyltransferase - e R
E2: glucosyliransferase ! uridinge
uridine diphosphoglucose
UDPglocose
ou  E on R
HO 0 (;a HO 0 Enz  ROH HO 0 ¢
HO H HO B® HO H
HO Sp2 HO il 82 o
Corpu (H OR
ROH O-o-D-glucoside
HOPPU = uridine diphosphate
ihy C-glucosylation
HO
e
OH OH HO
0 8]
HO / HO
HO H gg ~— - HO
HOy HO
Corpu H OH
UDPglocose C-p-D-glucoside
ie) hydrolysis of @-glucosides
@
OH OHg OH H
HO 0 H HO 0% —:0H, b HO 0~
HO OR — HO Wb =— o om
H HO
HO H HO (a H
(-B-D-glucoside :0Hz B-D-glucose
dl [
OH OH
HO Q __. HO OH -
HO H Ny HO OH
HO HO | ™4
OH H

o-D-glucose



fin



SRl

371 A= 49 8§

SO AHOE
LRt 9= AHOFH '||s;_|/\|=II=Tr6:|:n_I e
o110 o= |10 o
Lentinan OB Lentinus edodes Polyporaceae
¥3Y 63 o];?égéléﬁi?mﬁ 2R H N Coriolus versicolor Polyporaceae
GL-1 GA Ganoderma lucidum Polyporaceae
acidic arabinogalatan |%3% Ledebouriella seseloides Umbelliferae
mozi g Plantago-mucilage A | AA Plantago asiatica Plantaginaceae
Glucan TpA| 27711 Eleutherococcus senticosus | Araliaceae
Glucan (AG-1, AH-1) | 7| Astragalus membranaceus Leguminosae
panaxan A o1 Panax ginseng Araliaceae
lithosperman A At Lithospermum erythrorhizon |Boraginaceae
g3t Coixan A, B, C 2|o|9l Coix lachryma-jobi Gramineae
ganoderan B, C A Ganoderma lucidum Polyporaceae
eleutheran A~G TpA 27711 Eleutherococcus senticosus | Araliaceae




