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Drug Target
Enzyme (47%) Inhibition of enzyme
Receptor (38%) r_—_> Agonist or antagonist of receptor
Transporter (4%) Inhibition of transporter
DNA (1%) Intercalation to DNA etc.
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C> cause the high blood pressure

angiotensin I receptor

ACE ’
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2) Antagonist of Angiotensin II Receptor
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3) Inhibitor of Ca* channel

Diltiazem (~/L-~< » 4—)
Tanabe (30-60 mg)

Amlodipine (/ L/ 2 7))
Pfizer (2.5-5 mg) 1993-
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1) Agonist of PPARy

Troglitazone (/ 2 1—/1) Sa nkyo ;E 71:: CP —U:

Pioglitazone (7 7 h X) Takeda (15-30 mg) 1999-
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#% Inhibitor of HMG-CoA Reductase\
acethyl CoA acetoacethyl CoA

o s-con |
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cholesterol <«—— squalene

Pravastatin (# 731 F ) Sankyo (5- 10 mg) o

OH 2 steps enzymatic synthesis

OH .
I>‘\L k rete-determing step
HO.C

<— mebalonic acid

S/

}hydroﬁ-ﬁéthylglytanc acid CoA (HMG-CoA)

HOLC g2>5.Con
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Compactin (ML-236B)

screening of

glucose
fermentation NaOH
by penicillium O H
citrinum

OH .OH

P-450sca /\l)l\o
T H
(Streptomyces .

carbophilus)

ML-236BNa fed glucose Pravastatin

over 1000 of molds.
Simvastatin (Y /3 2) Merck (5-20 mg)

.o

jAtorvastatin (U ¥ F—/L) Pfizer (5 mg) [World No.1 during 2003]

DO

controlled by Computer.

Mechanism of P-450sca
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Atorvastatin & Amlodipine
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Selective Serotonin Reuptake Inhibitor (SSRI)

2

Sertraline (/' 2 7 }) Pfizer (50 mg)
13 [ .
Alternative Synthetic Pathways Awards 2002
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FLL IO L] ¢ Sy
Chiral Catalyst
= Br n-BuLl desymmcmutlon Sertraline
<" ci B0, 78°C Es:ﬁ;o&w DIBAL
o Toluene. 40 °C 9!% ee. 98% ee (after recryst.)
o Ph Ph Meozc CO,Me
MeO Enantioselective Z
N, + cyc.lopropanalion COch Sertraline
SN Chiral Rh (II) cat. R
pentane, 0 °C
94% ee
E7IRI=¢) 23
1)Antagonist of Histamine H, Receptor
. " L
Famotidine (/ X # —) Yamanouchi (10-20 mg) 1985- H2 Blocker : .
—SOzNHZ LN Ny
HoN \(_7/\ ol > :
2 7 : :
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CI(CH,),CN
NH NaOH, EtOH, H,0O

HZN

N N
HZN /N \(/_—7/\ gas. HCt HZN /N\(, NH
S ’
\,SHZ A = v TIHZ Y S’\/(O MeOH, reflux

Me

0
.]/\S’\/CN + Ph—C—N=C=s

H H N K.CO 1) Mel, EfOH
acetone NN~~~ 2C0; reflux
1 \‘S( \g~/7/\sz\’CN acetone, H,0 T \( STN\-CN 2) NH;, NH,CI
o MeOH, A
—NHZSOZNH2 Famotidine
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2) Proton Pomp Inhibitor (PPI): Inhibitor of H'/K"ATPase
Lansoprazole (¥ % 7 12 ) Takeda (15-30 mg) 1992-

recemic
MeO

3 H N2 D
N O N ) »—S =
{1 | recemic N OMe
N ’ Omeprazole (A A 77 —/V)

s chiral switch AstraZeneca
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T.bu_'.w . L] \' » 1) Bio-oxidation Esomeprazole (7T L)
LUSA o @%‘: t?j . pennicilium sp. AstraZeneca

P —T el )= .2) Enantioselective 11
o W—- | 2% g% . oxidation using Ti(O'Pr)4 and

S g " - :
a g chiral-tartarate and CMHP
O N
N+ NN N' S NaOH
| b{ A0, 110°C_ \n/ ! aco. N o~er a
NOz "BuOK F, 8t @80, | O 207 CF 3 MeOH
H
N~
NT™ H
N mCPBA
I SOCl N _NaOMe |
HO Z 0" cF, —2 LA~ )— ,)—-s —_—
’ 0" CF; N MeOH CF, Lansoprazole
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1) LH-RH Super Agonist
Leuprorelin (Y 2.—7Y ) Takeda (ca. 2-4 mg, iv) 1992-

5-ox0-Pro—Hls-Trp—Ser-Tyr-D—Leu-Leu-Arg-Pro-NH-CH20H3 +AcOH

l/\\ /\ ,.:‘7\___\ 2

e I @ sz

1) Inhibitor of Acetylcholine esterase ﬁ . C_CN,\@ 'BuOK. 20 °C
2

Donepezil (7 Y Jz7° M) Eisai (3-5 mg) 1999- é

0
racemic O 04@3 MeO
D e OO
=) St | s
Developed by &x ‘ 1) PrNH.A-BuLi %

Hachiro Sugimoto. @ '——_’ﬂ;ﬁ% ‘ ]@ﬁ:/N
- C-Tt
' MeO

1) Activation of ChAT
2) inhibition of AChE 1y PAIC. H
3) agonist of ACh 2 i
) gonist o 2 HCI Deonepezil
Other alzheimer's drugs P N——
Acetylcholine esterase inhibitor o 2 ;mMcholm ach \N+/\/0Ac .
/u\ P @& : ACh rcoeptor E -~ ' .
OH ! !
o N , Acetylcholine |
NH; HCI K g T E T '
z tartaric acid ) R \}\IMG
. o §J
Tacrine Rivastigmine Galanthamine
2Ry 7 R) (=7 Ewn ) Novarts (LI=—/)
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1) Inhibitor of DNA Gyrase

82

* Different mechanism from B-lactam antibiotics
such as penicillin and cephalosporin

Levofloxacin (7 Z £™ > ) Daiichi (100 mg) 1993- Bn II\{I H H
0 W : =S
F COH 0 N\8<
I O
penicillin G COH
(\N N
MeN_J 0K
ref. F¥BHIE 971-250369
OTHP  yp g+ OH Ru-BINAP.H, © ) . .
PN -~ )l\ Enantioselective reduction
CO,Me CO,Me CO,Me
| NaBH. ¥ . EOC ‘
F OTHP F j,cozm
OH F NO, pprs F NO, 1)Pd-C/H, I MsCl
F NO, ———— o —— 0 EIPvp———_ N
i 2 NaH, toluene J EtOH J 2) EtOCH=C(COEt), H toluenc
"'OTHP ""OH BF, o
)/Cozl:t EO,C o c: ]
_ Koy j/ > BF,-THF | OMeN  NH
. 2 Levofloxacin
N F N MeOH
0\/’\ O\/J\
"'OMs
[N ew drugs ]
AR K ref. Tetraheron: Asymm. 2006, 17, 184,
1) Agonist of Melatonin MT1/MT2 Receptor[ _ o —
Remelteon (2 ¥ /1 1) Takeda (8 mg) 2006- O A A ::;o‘ fﬁ N o |i"i!~ Ho0z. KOH
o [\)\/ N 2%
NH, - HCI Not benzodiazepine or 5 6
2 GABA seceptor!! /- CONH’ _ CONH,
------------------------ . 0":\ { 11 m;an. BF, OE%,
X X \I My, Ru~ AI-BINAF ./“I ‘?’} -
‘ NHA " J up 10 G8%, ee R, \f
| MeO “
triptophane ' N\ : I N
— selotonin —» N : ° e\ HC EIGOCL. BN
' . ./ - Ramelteon
; HMelatonm ' \v"‘,"’
N N AT~ = 5 < | D g
s B ﬂ)\:ﬁ':ﬁ?ﬁﬂ . ref. J. Med. Chem. 2005, 48, 6597.
1) Antagonist of Muscarine Receptor
o e 1) POCl3, P,0s
Solifenib (% 7) Astellas (2.5-5 mg) 2006- ©\/\ 0 xylene, reflux
NJLPh 2) NaBH,, EtOH NH
H Ph
0.
K 1) chiral o
o tartaric acid (R)yquinuclidin-3-yl
N 2) recryst. chloroformate hydrochloride
HONOH 3) NaOH NH pase
o , . Ph
like oxybutynine | Solifenib

PLCAMAZK

Pregabalin (U Y %) Pfizer (75 mg) 1) Resolution

CN
M/COZH

2) Enantioselective Reduction

CN
/I\/\/COZH

NH,

N

CO,H

See Mita's research reports in 2004.

NH, COH
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Gabapentin (= = —
o F ) Pfizer
(200-300 mg)
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1) Reverse transcriptase inhibitor
2) HIV protease inhibitor
3) Integrase inhibitor

)

available in Japan
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1) Reverse Transcriptase lnhlbltor

1-1) First generation
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nucleoside (ypcs
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1-2) Second generation

Efavirenz (% A7 A /3,
Mcrck (200 mg * 3) 1999-

DPCI61
Bristol Myers

z ,”J‘."
TR LT o F T LR,
ref. ()/ g, Process Res. Dev 2005 9,933.
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2) HIV Protease Inhibitor

Medicinal route
Nelfinavir (£ 7% 1) Agouron and JT (250 mg*3) 1997-

OH

DEAD, PPh,
. on CHECN
Cleavage process CbzHN -50 °C-r1.
-Ser-Phe-Asn-Phe* Pro-Gin-lle-
MsOH 0 ChbzHN 0 | 1)NaH, PhSH
o3 Ox-NH . O/U/ASP 2) H,0/Et0Ac
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HO N ‘N SPh
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21— H
OH S SPl
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HO—\:/—OH H,N \ | Thoececc CbzNH
. 0 . SP'&
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1) Alkylation of DNA (azinidine etc.)
2) Antimetabolite
3) Natural product (alkaloid ect.)

Paclitaxel (¥ ¥ Y/ —/V) ¥
Bristol-Myers (30-100 mg) 1997-

AcO

AJVK

OH

" h
OH OBz

4) Antibiotic (bleomycin etc.)
5) Hormone drug

Leuprorelin (J = —7"Y /) Takeda (ca. 2-4 mg, iv) 1992

5-0x0-Pro-His-Trp-Ser-Tyr-D-Leu

2) SH 0 .
NTX N\ HN
| > |
|\N/ ﬁ . O)\E etc

TOH
OHQpz OAc
Bacatin I

OAc 1) DMAP. Base

2)HC

Paclitaxel

-Leu-Arg-Pro-NH-CH,CHj; -AcOH

6) Pt complex
Cisplatin (7 Y 77 F ) cl cl..  C
Bristol-Myers (10-20 mg) 1984- | Cl b, _NH3. NH4Cl Uw 2Kl
ci.., < a” ~a H;N NH;
b
S
H;NT - NH, substrate binding site ATP binding site
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Chronic myelogenous leukemia (CML.)

{

Chromosomal abnormality that involves
material between chromosomes 9 an 22 i
95% of patient with CML.

(Philadelphia chromosome)

&

produce the abnormal protein (Bcr-Abl)

exhibiting the stronger tyrosine kinase activity

Inhibitor of Tyrosine Kinase

Imatinib (7" Y~ 7) CML
Novartis (100 mg*4) 2001-
MsOH HN

Q”ﬁ

U

modification of
phenylamino-pyrimidine —€— ATP antagomst

skeleton!!
Tyrosin kinase : o

O

CML:Bcr-Abl
Lung Cancer: EGFR

Tyrosin Kinase

exchange of
s shown among.

ref. Science, 2004, 303,
1800. AbiGlonvac

Gefitinib ( L v ) Lung cancer
Astra-Zeneca (250 mg) 2002-

J@G

j MeO

Erlotinib (% /v /3) Lung cancer
OSI (USA) (150 mg) HARAFE

0 N
o HCl

O~

~N

N

ref Bioorg. Med. Chem. Lett. 2001, 11,1911,
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