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From the fresh leayes of Formosan Melicope confusa (MERR). Liu, skimmianine (II),
kokusaginine (IV), and a new furoquinoline-type alkaloid, confusameline, were isolated.
(e The new alkaloid, confusameline, occurs as light brownish needles, mp 239—240°, and

‘ its methylation with diazomethane gives evolitrine (XIV). By the comparison of signal
L positions of methoxyl groups in the nuclear magnetic resonance (NMR) spectrum of
i the O-ethyl compound (XV), obtained by ethylation with diazoethane, and the NMR
spectra of several known furoquinoline-type alkaloids which have already been reported®
(Table I), the structure of confusameline was proposed as formula XIII.

3 » vH (Rutaceae) Hityh Melicope BHEYCE TN D27+ v A F B OPRE 1949 42 Price® A%
Melicope fareana Encr. ¥ b furoquinoline FI¥g#kic g3 % acronycidine (I), skimmianine (II), acridine %
Ha#ic B35 melicopicine (X); melicopine (XI), melicopidine (XII) % BigiER L‘I';'_& XRITLES. £DH,
AEHDOT VA e A4 FRHBRIZEAERLRR.

EELREBBYOT A S v A4 FROCIBREY b b, ABCLETLTHWARREYO ) b4 774V (F
B4 : ILNZE) Melicope confusa (MerR.) Liv (Evodia confusa MERR.) DEERSZEEL, ETOHMRELE
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IV: Ri=R«=H; R:=R3=0CH; XI: Ri, Re=-0-CH:-O-;
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OH OH
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1) AEE¥L 59 FEFLTRERE, Al 1970 412 A. : j

2) Location: a) No. 250, Wu-shin street, Taipei; b) No. 19, Shin-chuan 1Ist Road, Kaohsiung; c¢) Shin-Wet
Ping-Tong.

3). J.R. Price, Australian J. Sci. Res., A2, 249 (1949).
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F a7y & VRRIET VT RIBSAHLTY 2 HRINEAT ABTIR 2B oK SBALRE. X
s, iRy 18 cm, 13, EHEW, 2% T, I HWER, EE 12—18cm, § 4-bom, £ 32
, MR TD 5. KEMOE L~ A ¥ ~RECHBELTT. FoTAMPOELFRL, K
IR L X D B L, 3 87 =/ itk LT mp 176—177° OWEET ) X 2Rk
4 A) 3 k08 mp 167—168° (decomp.) DIEET Y X ARG (% B) %, 3|7 =~ EEEEL
939—240° OEURESHREER (E C) 3 XU mp>265° OfkBESHREER (G D) w7 =
A g, [ £0° (77 mas), AT CluHuON kK—HL, RAMBRA~NZ r v (B
V. Eg) (% 263 BIT 320—333 mp ICEARINAD D, furoquinoline AR BT 5 L EL LR
ﬁﬁ%ﬁ'ﬁ""" 7 b (BF NMR ZBEY 2 4 {El® aromatic proton, 3 oA P FoAECHEYTS signal
HEhB. Tiebblk Ak xRS @%b o 3 |7 = » — A furoquinoline X T X
213 skimmianine I ¥ TS L TV 5 DTS skimmianine (1) oER L EMAEL, LK
A2 b (BT IR &M (Nujol) » FEELC—KTHZ LELBOHT ERTE.
Big [a)f £0° (7 mmAkn ), HEL CyH,ON 443 5. UV ik 256, 310, 323 mu A%
b, F ORI HRR furoquinoline FE A HEE X, NMRY (% aromatic proton 4 fi, # b oA
% NEDdHhD. 3 [ FonEPLOBEIBRIET =/ — 4 furoquinoline FERITZh TR skimmi-
ne (II), maculosidine (III) 3 X O kokusaginine (IV) 2301 HhTW5h, EEB DEMERIE IV ICEBL
5. o CHE B IV OBRKRBRAEL, Ik IR (Nujol) DR bHHIL A—HHTHC
RBA L.
? Cix [a]} £0° (227 —A), AFiflix CisHO,N —3K L, Gibbs test KAtk UV i3 255, 314 H X
95 my 1 BABI2 D b faroquinoline WHEEIHEE Th 5. AMED NMR (in CDN)® (2 1 HD A ¥
Fy X5 EO aromatic proton PMRHIh 5. FihbblEECika byl BEETAHEIH7 =
L furoquinoline FUEHT » 5. Liz#tnT, AEXOMRIBEOIH1 {Eli%. furoquinoline #%H furan
SEE L LCHEL, 1 ik by EL LCHEETHC EHLRY 1 k7 = 2 — MEKREL LTHE
bz LpfEES Rk, TOT LREECEITAS yCRELTRLRD O- A F kD NMR A7 b
: .l B A b VEOFELRD Bhaz tnbbBELNTHS. #7:452 C © O- 2 F/vkix mp 113—
RtsghREE B TATRIE CoHnON K—HKL, NMRY 1% 5.61 XU 6.07T REREN A P F v
% signal AWHLhD. £ bFyAE2EELORT =/ — A ¥ furoquinoline FHEHI: Zh ¥ TIC
ine (V) 8 X O evolitrine (XIV) rabhTEH, EHECop O- F L {k & evolitrine (XIV) oFE#ER
Lt o ATERE DD T ISFPL TN T Edtbh o Evolitrine Ol AFIZTE ed -
IDEs 5 — b RBET LNTELOTHEDEZ 7 b R Ml Ui R R CRA DR TR RS T,
IR (Nujol) o H#bFIRTLC—HT 5 & LXBDT. Liedto THM C © O- 2 FAfkid evolitrine
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XIV) & —FT 5T LRMERTH T ENTEL. iz bk C i3 furoquinoline £ 4 % X 08 7-firic O-func-
tion Bd o ENHEE L -TobFTHB. LhL, £ bFvadk (55WEKERE). OB onwTiie s
BHTh 5.
o TEE B3, furoquinoline FEHED NMR AR bAREBRTHII LRI THEECO2 FFvAED
frEERRDD T LR L, sk
—f¢1z furoquinoline FfEH D NMR R~ 7 b AMERNT furoquinoline %D 4-f7D # b F v AFKIT DA
ORMBED A bkl h HERBHACD Sbhs 2 EpHMbhTn3.D HECIXZ » ek aREBFIRL W
DT CDCL, %#E & LT NMR A7 b ARFET S 2 ERTERD 572D, £ O-2 F 24k (evolitrine) (XIV)
BI® O-=F 4k (XV) iRic 7 v e AV ARBETHSD. £ZT O-2F R LV O-=F 1D NMR =
“7 b ARBEL, ZhE0 NMR 2<7 b A5 — 2% CIRMERY O furoquinoline FiF#» NMR
AR PATF—2 EHB LI, ThHOD NMR 27 b U5 — &2 M+ A#o signal OfriEix Table I o
ZELRERD.

Tasre I. The Signal Position of Methoxyl Groups in the Nuclear Magnetic
: Resonance Spectra of Several Furoquinoline Type Alkaloids

4-OCH, r OCH,

e @ - g

Skimmianine (II) 5.60 5:.87,: 5.97

Maculosidine (III) : 5.67 5.99, 6.13

Kokusaginine (IV) 5.54 5.96, 5.98-
y-Fagarine (V) ’ 5.65 5.95
Evolitrine (O-methylconfusameline) (XIV) 5.61 6.07
Flindersiamine (VI) 5.62 5.73
" Evoxine (VII) 5.60 5.88
Dictamnine (VIII) 5.68 —_
O-Ethylconfusameline (XV) . 5.61 —_
Maculine (IX) 5.60 —

Table I G527 2 & { furoquinoline FIEF D 4- 2D 2 b AFD signal (% 5.54—5.87 v ORI
b, HECD O-=F L (XV) D2 bFvLED signal 1 5617 TH5Z &b Zhid &-fIRFEET S
DEEZOLND. LichioT, HEC D2 by ass XOKEEIZZhZh furoquinoline D 4-frs L U° 7-
MIRBT 22 ENTES. Tibbiik CoREi 4-methyl-7-hydroxy-furo[2,3-b]quinoline (XIII) 1z —3FK
L, ZREXBERTMOFIEL T confusameline L HHT5.

PEDZ L EELIRABEAA 7 7 ¥ v b LT skimmianine (II) %, Elfi# & LT kokusagi-
nine (IV) 3 X 0% confusameline (XIII) ¥ HBEIFBA L7cDTH 52, D3 H skimmianine (II) % X0 kokus-
aginine (IV) 1354 @ $ » VAHEHCHEEIEH S TWBHET, SERBOF + <77 X vhbb ZOFE
Bl BINT 2 2 AR TER. FIAERRRCHFEIGEHIN TV 5 furoquinoline FFHNTIZ LA LI = 7 —
NMEBEECRTS. Lok, 2 bdodkl @, KBE 1 E23oEEL LTRIhETR S » VHEYET
% Haplophyllum robustrum® s> robustine (XVI) B3R Sh T\ 5753TH%. Robustine (XVI) 1%
4-methoxyfuroquinoline %0 8-fric /Kik#% 4 DEHTH 525, SERABOA A7 v X vind T-frc kg

* % %> confusameline (XIII) % HEEFERI LB LIXEKRS A HETHH. 7ok Melicope fareana ENcL.D 1T
1% furoquinoline FUFIHD @M acridine BUEHMFET D4, 447V XV bIXERECE TS HEIH
BETEIeh o T,

5) A.V. Robertson, Australian J. Chem., 16, 451 (1963).
6) I.M. Fakhrutdinova, G.P. Sidyakin, S. Yu. Yunusov, Khim. Privodn. Soedin., Akad. Nauk. UZ. SSR.
1965, (2), 107 (Russ.) [C.4. 63, 8423 (1965)].
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27 _ ciEmE 3hr, 7 ERZ, BRERETRI=Z ) - REE, RER 3% AcOH TEw @, BHK

1 Chart 1 DT L NET.

39, AcOH soln. of total base
CHCl,

A it

|

CHCl, H,0 layer
99, NaOH \ concd.
! B R TS o}
| concd. soln.

CHCl, NaOH extract \ NH,OH, CHCl
S RS

2% HCL |

HCI extract (b) CHCl, H,O0 layer
tert-phenolic o/ NaOH
\ base 2.8°8 2%, 2
(a) | (e)
tert-nonphenolic CHCl, NaOH quat. base
base 13.48 g \ 929/, H,SO, extract
H,SO, extract
(d)
tert-phenolic
(c) base 1.25 g
tert-nonphenolic
base 0.44 g
Chart 1

(@) H3|F7=/" AP ¢ ST TERY x v B M. mp 176—177° oHEET Y R » IR
(% A) x5 Ik 1058 K A DARBRERT VST AT EIET b9 EadCENEE 7Y YBEEL
© mp 213—214° DEEEHRE R 200 mE v/ Ke2Y VEEDRERIXT & 3 S5 Pt PR CRE 210
EL, KT oEEO IR " mzuz\?s}w:ﬁﬁ;%’f, }ﬁﬁbiﬁﬁ.ﬁ&j, AR )=&K h F i M, mp 167—168°
(decomp.) DEB T ZaRER GB% B) »#&. INE 90 mg.

) H#3H/7=/ "~ AR EREH. 2%/ AL b A RIER . mP 239—240° O BB SHIRE & OF
#C) 1.0g IV mp>265° o B B RS & (5% D) 10mg 1.

@ H3H/k7=/"~ AR ¢ EEFH. A2/~ PARSUE::S 7 T 239—240° o &R gHIRES f 300 mg
w8, AkRGERMES XU IR (Nujol) e X » 2 Ce—HI B LuRER.

(c) HI3/E7=/"— AEEERS LT (e) & 4 %&ﬁ&%momfulﬁ’ﬁﬁﬁqﬂfﬁb.

#% A (Skimmianine (IT) Wi v X AR#k (acetone). mP 176—177°. [a]% £0° (¢=1.5, CHCly).
Py, 2RI —N, =27 — b, XV IREEEETIL WARTEIE, 7B R ERNV ARBEFHW. UV
gmsEon my (log ¢): 253 (4.47), 320 (3.86)—333 (3.85). . Amh™" mp (log &): 277 (3.18). NMR® z: 1.98 (1H,
doublet, J=9 Hz), 2.45 (1H, doublet, J=3Hz), 2.81 (1H, doublet, J=9Hz), 3.00 (1H, doublet, J=3Hz)
(total 4H, aromatic proton). 5.61, 5.88, 5.98 (9H, 3 x OCHy). Skimmianine © BLf LEMRAE, ¥k IR
(Nujol) m&eﬁ%%%g—-ﬁ. Anal. Calcd. CaHy 04N G, 64.86; H, 5.06; N, 5.41. Found: C, 64.62; H,
5.26: N, 5.40. Picrate: %@,’ﬁf)ﬂtﬁﬁ»(acetone). mp 193—194° Anal. Calcd. C14H1304N~C6H30.,N,: o
$49.18; H, 3.31; N, 11.47. Found: C, 49.29, 49.32; H, 3.41, 3.21; N, 11.38, 11.57. :

j=3 B (Kokusaginine (IV)) mEms Y A R EE & (MeOH). mp 166—167° (decomp.). [e]% £0° (¢=0.35,
CHCl). UV /=" mp (log ¢): 256 (4.40), 310 (4.39), 323 (4.38). 2 mymon my (log €): 211 (3.41), 266
(3.43), 316 (4.35). NMRY 7:2.43 (1H, doublet, J=3 Hz), 2.52 (1H, singlet), 2.66 (1H, singlet), 2.96 (1H,
doublet, J=3 Hz) (total 4H, aromatic proton). 5.57 (3H, OCHy). 5.97 (6H, singlet, 9% OCH,). #iE#E
% kokusaginine oER L BRAE. IR (CHCl,) =4 — %K. Anal. Calcd. C,H1s0.N: G, 64.86; H, 5.06;
N, 5.41. Found: C,64.62; H, 4.93; N, 5.33. Picrate: % a $tik &5 i (MeOH). mp 213—214°. Anal. Caled.
C,4H,,0,N -C;H,O,N;: C, 49.18; H, 3.31. Found: C, 49.31; H, 3.15. i

7) RART X TRBE-
| 8) FRmEET v FEER. Wl 2 7 Rk A
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& C (Confusameline (XIII)) BB ESHRES & (MeOH). mp 239—240° [«]3 +0° (c=0.8,  MeOH).
K, 7rekr ACEE FHETALHY, BB, CVOVYRTE, 7Y, AF/)—N, = %7 — VMRS
BT IC { LW AtERE TS, Gibbs test afh. UV A8EFO® my (log &): 255 (4.16), 314 (4.05), 325 (4.05). ARE=o®
my (log &): 271 (3.31), 320 (4.04). NMR® (in C;D,;N) z: 1.64 (1H, doublet, /=9 Hz), 2.14 (1H, doublet,
J=3Hz), 2.26 (1H, doublet, J=3 Hz), 2.44 (1H, doublet, J=2 Hz), 2.88 (1H, doublet, J=3 Hz) (total 5H,
aromatic proton). 5.73 (3H, OCH;). Anal. Calcd. C,,HDO3N: C, 66.97; H, 4.22; N, 6.51. Found: C,
67.09, 66.96; H, 4.26, 4.35; N, 6.33, 6.53.

0-Methylconfusameline (Evolitrine) (XIV) Confusameline (XIII) 200 mg % VD £ 27 — LICHE L,
zhic 258 o nitfosomethylurea X VB L7V 2 2 vo=—F A HHK 30ml 2z, HRic 24 hr KiF,
BRD7 S 22 v% ACOH THfR, BEZREZRER, REY 2% HC cE» L, Fl, Fix 10% NaOH
Mz C7 AR VEEEL, HHTIEEYSRO=~ 7 L THHE, =— 7K REK K COp, THEREAE
Bk, BEECA2 - ARRE 190mg 2B, AR 7€ b v X )ESL SEHOREHLE. mp113—114°
zuvmikia, TV, AR —N, = X)) —LVEAE, =—F L, Ali=—T A CEE, FaE72r2 0
. NMRY z: 5.61, 6.07 (6H, 2x OCH,). Anal. Caled. C,gH,,O,N: C, 68.11; H, 4.84; N, 6.12. Found:
C, 68.21; H, 4.80; N, 6.06. Picrate: ¥} iR&5 5 (acetone). mp 197—198° (decomp.). Evolitrine picrate
OEG L BEMASE, ¥k IR (Nujol) ik o & B b 554 —%%. Anal. Caled. C;3H,,0,N-CH;0,N;: C, 49.79;
H, 3.08; N,12.23. Found: C, 50.06; H, 3.16; N, 11.93.

0-Ethylconfusameline (XV) -Confusameline (XIII) 225 mg * D REoD =2/ -2 CBREBL, Zhik 38 ©
nitrosoethylurea X W BLAC7 VY= 2v 0=~ F A %K 60ml iz, TR 2 AMKE, LTHELR,
O-=F 2kt LT7 b v IR Y) XA RER 220 mg #75. mp 112—114° (Rf). 7 reii A, =—
FN, TV, AZ)—N, = &) —ALRAYE, Ali=—7ACEE, FWE712 )T E. NMRY 7: 5.61
(3H, OCH,). 5.82 (2H, quartet, /=7 Hz, O-CH,-Me). 8.52 (3H, triplet, /=7 Hz, CH;). Anal. Calcd.
Cp.H,30,N-15H,0: C, 66.65; H, 5.60; N, 5.56. Found: C, 66.24; H, 5.18; N, 5.51. '

BE D GREEE) A E et & (MeOH). mp>265°. i o HEER T

Wi AUECEBELEROCEM2 BbmBELRX EHABFRLLOCELSPEBCELATHIL
BHLEFET. ¥4 NMR HES IOTRIFRCEE L > TOREWERARER RREREE, HERH
M4, KMERTE, Sty 2—0%K, RENY v 7 skimmianine, kokusaginine, dictamnine % 45 X
h - Sydney k% E. Ritchie ##2, evolitrine picrate # 55 ShAaHREKX HHEPHE, MHYLEESIhi
BEAE FAREAREHEBCES SLBLET T
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