2,3,5,6,7,8,9-substituted
2,3,4,9-tetrahydrofuro-[2,3-b]quinolin-4-dione
Furoquinolones
furoquinolones

Furoquinolones

Furoquinolones

(linear furoquinolines)

(Rutaceae) : skimmianine (
) pteleatinium chloride
hapliphyllidine dubinidine  perfoline foliosidine

dictamnine ( )
1 2 3

confusameline

4 skimmianine

o-methylconfusameline
kokusaginine 5-HT, >

(furoquinolones)
1 9 6 8FN. Lahey

Acronycia acrophylline  acrophyllidine °
( Table1 ) Acronycia Dictamnus Ptelea
Glycosmis Ruta &9 acrophyllidine

ischemia/ reperfusion-induced polymorphic ventricular
tachyarrhythmias  ECso 4.4 nM °; acrophylline
diphenhydramine *

(Dictamnus dasycarpus. TUrcz.)
limomoids limonin fraxinellone ( ) isofraxinellone®
6b-hydroxyfraxinellone calodendrolide obacunon ( ) (lactones)
furoquinoline alkaloids dictamnine ( ) haplopine?



Dictammus albus skimmianine ( ) gfagarin ( )
maculosidine  isomaculosidine ®

Tablel Some furoquinolones have been isolated from plants

Alkaoids Botanical source Structures
(genus)
)
> 3
6
B
7
0]
5]
R
5 6 7 8 R
1. Acrophylline  Acronychia ® - - -OMe -  -CH,CH=C(Me),
2. Acrophyllidine  Acronychia ® - - -OMe -  -(CH2),C(OH)Me,
3. Glycarpine Glycosmis " -OMe -OMe - -CHjs
4. lsomaculosidine Dictamnus 8, Ptelea - -OMe - -OMe -CHs
5. Isotaifine Ruta ® - - - -OMe -CH,CHj
6. 8-Methoxytaifine Ruta ° - - - OMe -CH,CHs
7. Taifine Ruta ® - - -OMe - -CH,CH3




Furoquinolones

(linear furoquinolones)
Tuppy-Bohm?! ; Ramachandran® ; Lemieux-Von Rudloff * ;

Govindachari *** ; Narasmhan ****" ; Huffman **** ; Grundon ****
KUWayama 1,22,23
furoquinolones
TUppy-Bohm
Et _Et
| L Nal_l CH,Cl
AN .
L 2dcheoc oo
e° © Et”

O\\C/OEt Q O
O K okasuganine
@\ | —> d‘jié —®  Dictamnine
N O N o | sodictamnine
" |

H



Hoffman (transmembrane
action potential) phase4 phase0 phasel phase2 phase3

Phase 4 : Na" K* Ca™ -90

mv (millivolt)
Phase 0 : Na’ Na' (depol arization)

Ca++ Ca++
Phase 1: K*
Phase 2 : Ca™ K*
Ca++
Phase3: Ca™ K*
Na'—K* pump Na' K" exchange
Ca™ Ca-pump Ca”

Fig. 1



( congestive heart failure )

( ventricular fibrillation)
24-26

() ( Sodium channel blocker ) :
quinidine lidocaine flecainide

() ( B -Adrenergic receptor blocker ) :
propranolol
(catecholamines)
() ( Potassium channel blocker ):
( action potential duration)
positive inotropic effect OPC-

8212 %"%®  thaliporphine® RP-62719 %

() ( Calcium channel blocker ):
verapamil

negative
inotropic effect
positive inotropic effect



(Platelet)

(collagen) ADP (adenosine 5'-diphosphate)
31
(tissue thromboplastin)
thrombin  Thrombin (fibrinogen) (fibrin)
ADP
(fibrin clot) (thrombus)
% Collagen  thrombin
ADP serotonin

thrombin collagen ADP PAF (platelet-activating factor)

thromboxane A, G
protein (GTP-binding protein) G protein PLC
(phospholipase C) inositol phospholipids
diacylglycerol IP3 (inositol-1,4,5-triphosphate) IP3

dense tube PLA,
(phospholipase Ay) AA (arachidonic acid) AA  cyclooxygenase

prostaglandin endoperoxides (PGG,, PGH)
thromboxane synthetase TXA; (thromboxane A,)

* (Fig. 2 ; ) PGH,
prostacyclin I, Synthetase PGl (prostacyclin |5)
TXA, PGI,
calmodulin

Ca>*-camodulin

aspirin
cyclooxygenase TXA,



prostacyclin ticlopidine
ADP
TXA;
(1) synthetase (2) TXA; receptor oragrel sodium (xanbon, OKY -
046) aspirin

thrombin  AA collagen
PAF



(Mast cells)
(Neutrophils)
Fig. 3

(inflammatory medicators) **° vasoactive mediators ( histamine,

kininogenese, PAF) spasmogens ( histamine, PGD,, LTC,, LTD,)

37,38

(chemoattractants) ECF-A
NCF(neutrophil chemotactic factor)
(superoxide

anion; O, 7) hydroxy radical (OH") (hydrogen peroxide; H,O5)

oxygen species *°

(aging) (rheumatoid arthritis) “*

(inflammatory bowel disease) ***  ischemia-reperfusion injury
oxygen special
lysosomal enzymes 8
(pulmonary emphysema) (arteriosclerosis)

(glomerulonephritis) 49-51

compound 48/80 [a
polymer of N-(p-methoxyphenylethyl) methylamine with formal dehyde]
b-glucuronidase histamine
fMLP (N-formylmethionyl-leucyl-phenylalanine)
b-glucuronidase lysozyme
fMLP PMA (phorbol 12-myristate 13-acetate)
fMLP PMA
PKC



(Microglial cells)

52,53

(multiple sclerosis) ** (Alzheimer's disease) *°
(Parkinson's disease) *° (AIDS dementia) >’

(lipopolysaccharide; LPS)
(nitric oxide; NO) (tumer necrosis factor;

TNF) %% NO

60 61

(multiple sclerosis)

TNF-a
62
NO TNF-a
(Macrophages)
(microbial pathogen)
63
LPS
TNF NO (prostaglandins; PGs) o400
TNF (lethal shock) (tissue injury)
(cachexia) ®% NO

(macrophage-induced cytotoxicity)
NO (septic shock) ® PGE,

69



(Dictamnus dasycarpus. TUrcz.)
furoguinoline  furoquinolone
1-5,10,11
ethyl
2-(3-hydroxyanilino)-4-oxo-4,5-dihydrofuran-3-carboxylate (A)
N-alkyl-2,3,4,9-tetrahydrofuro[ 2,3-b] quinolin-3,4-diones (B)

furoquinoline alkaloids ">

N-benzyl-7-methoxy-2,3,4,9-tetrahydrofuro| 2,3-b] quinolin-3,4-dione (C)

RA

76

CH3CH0-_ //O o) O o
C
HO’ : ITI O 'TI of
H R
A B

furopyrazoles
5-methyl-2-furyl methyl ketone 4¢fluorophenylhydrazone(D) ”’
5-methyl-2-furylphenyl ketone 3¢4¢dichlorophenyl hydrazone (E) diaryl
ketone phenylhydrazone(F)
E Z-form isomers isomers (DMSO)

DMSO isomers

10



(1) ethyl 2-(substituted anilino)-4-oxo-4,5-dihydrofuran-3-carboxylate
(G) N-substituted benzyl-5,6,7,8-substituted 2,3,4,9-tetrahydrofuro[2,3-
b]quinolin-3,4-diones (H)

(2) 2,6,7,8-substituted 4-ox0-2,3,4,9-tetrahydrofuro[ 2,3-b]quinolin-3-one
substituted phenylhydrazone (I)
cl

HsC / ‘ H\
N Cl H\
A O~ 0

1



