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litus) &4 ¥R VIHFERFRBERMH (NIDDM: non-
insulin dependent diabetes mellitus) @ =212k}l
ENhd, BIEIGESFRRNE CREREICL DB QA
PRI, 1 Y R) Y OMSHARIZE D BRET 575
BB VR YA ERA Y A VI L 2
MR A CARRICE O RIETDLEEZ SN TV A,
AARICBI L BEHE L T3EE T 2NIDDMA95%
UbhdsfEEsh T, ELERE LTEEIZO
B, B, SR, BEERLEEPREIL. BERTESEZ
BTRICELZE LD S, T720 AEE L CHEEME
PRIMEZFRELRLT < RBERHERE, - Om
EEELREPSERTHIESS, RomfEz >y fu—
WBRBEEINRTWSY,

IDDM®EH#IZIEA » A Y#EEEHv, —-F. NID
DM®HE#CIE B R HR T, BEFLr®iciTh
b, IDDMiZ4 > 29 Y ORBSHARIZE 2 b0D7%
WD, A VA 5L ) FEFECHEERTAH, NIDD
MOBEIZZAROEFEOATIIME DT > o -V AE
THHIELEL, ZORICIIROMER FEIZLLE
WRENTH L TIThbhTWa, BEFEHIR TV LR
OB FEOMEIR, Y774 PR, AL 7+ =0
yLPRL, PIs)ay RRL, FTVY VLR Tx
ZNT I vEERR LI ENRS (Fig. 1o
F7, FREFROARENIE, 4 R VIRRSEE.
AR VERSHEEE, o-7Vady—EHREA.
422 yIERPItEEE, {22 Y RERE o
Twb,

BRROFEIRAICHABINEBELB VA, BT
HOHhTwB IO OBERBED D B, fEHNS VR
VAT IR TR Z R T L0, ¥ TS
A FHRIDHE--DERERTH S MOEWIIRRMICITA
YA VIRET B D00 HBHVITHEOWIPIIENIC &
L5b0THY. 4 ¥R YIFE T RZERBEOEYRS
X pmEERETERER O, T, H—4 2 RY
NHEELRVWET T A FROEPIZIBNTH, £0
MR TR 2SS < . OBRWREOHBIE LT
BoeshTwad, ThooBEErs,. BE, BMTilkE
EEHH$T 54 YA VIEKGFROHFEORBFET L
Twab,

—J. FLOMERTIE. ChETICTARMPICE
HESNTOWBENVEYRT VA O FIZET S{L%ER 26
RET->TBY, E7T VA FOAERERIIOWTKR
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Fig.2 (—)-multiflorine (1)
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JEH & 7% 5 (—)-multifiorine (1) iX. 4B FEE TR
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Fig. 3 Isolation and Purification of Lupine Alkaloids from
the Seeds of Lupinus termis
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SCHK A2 8 @ 5, 6-dehydromultiflorine % ( — )-albine .
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Fig. 4 The Lupine Alkaloids which be found from the
Seeds of Lupinus termis

2.2 (—)-multiflorineZM{F NS

F 72 (- )-multiflorine (1) D AR Z I HET
LHBMNEOFEE MERTEHOMGRZHTTSHRY
C. Lupinus termis#* & H.Bf 7> (— ) -multiflorine (1)
#EE & L CTABREES (2 4-pyridonetfi & # H o 4 RAAL
e, £ LERKEEAE ST V4ARMMEEDOEKE
1To 7,

T3, KR X b HLEE L 7> (- )-multiflorine (1) # LDA
CTHMHEL, sfioB7o b v kgiTwv, VT
PhSeCl% Kt 8 € 7. mCPBA* Fiv:7- B b#lit

L 7L IE & 17w, (—)-multiflorine (1) 5, 6-fiL {2
BEHG0EAL, (-)-5, 6-dehydromultiflorine (6) %
I#46.0% TH 72 —F. (-)-dihydromultiflorine (7)
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T BHHBEE T FICERE L CTRTOERYIT- 7
[Fig. 5]

H 0 N

0. N LDA PhSeCl mCPBA X

——
SN B THF THF THF N N
H
(1) 46.0% (6)

H
0. N
N z
TACOH H

Scheme 1. Synthesis of (—) -5,6-dehydromultiflorine (6) and (-)
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Fig. 5 Hypoglycemic effect of multiflorine and its deriva-
tives
Effects of multiflorine (M, 30 mg/kg, i.p.), 5,6-
dehydromultiflorine (4, 30 mg/kg, ip.), and
dihydromultiflorine (4, 30 mgkg, 1.p.) on blood
glucose level of normal mice subjected to an oral
glucose tolerance test Each value represents the
mean * S.E. (n = 10) . **P < 0.01 vs. vehicle-
treated group (saline; @)

LEWe B L TTOC, DRI OMEEA 1 & IZIFFE—
THHIHhhboT. ZOMBERTERICIEKRELE
FEEIN, T4bb. enaminonefEELXHT A1 L
4-pyridonef i % A5 % 6 DMBERETEMIXITIZFERE
THEDIIH LT, ZEHEDOLZWTOERIESEL T
Wk, TDTEMH, ARBSOTEMYGOH B
BTERICKECEBRT LI LAbho 7z,
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4R EWOMBER FIER L RS L2246 R. ARDS-
pyridonei& & 7 - 725, 6-dehydromultiflorine T 4 mu-

ltiflorine & MR EOMMERETIEHZ BT L 2 &2bd o
77 2T, multiflorine®DBR % WL, HF/AICTE
B2RT I VOBFERFICTIVXFNVELEAL, BifE
BRIZOVWTHESRT A2 L E L7

ERBHEIZ LY, 4-methoxy-2-picoline (8) # HiH
FEREL, A=) r2mAREPTmHEL. V-0
HROWZERLY, V=N (9 & BABERTT LF L
£(10) Lz, ~oyByTFLEAFELLF P A
PRIEEES LEEW11%2187:, (Scheme 2)

Z Ot EWI1 2 NaOH TR Gk, <) &
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(Scheme 3)
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Fig. 6 Effect of compound 15 (M, 30mg/kg, i.p.), 16 (@,
30mg/kg, ip.), 17 (A, 30mgkg, i.p.), 18 (4, 30
mg/kg, i.p.) or 19 (O, 30mg/kg, i.pg on blood glu-
cose level of normal mice subjected to an oral glu-
cose tolerance test. Each value represents the
mean = S.E. (n=10). **P<0.01 vs. vehicle treated
group (saline; @).
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Fig. 7 Effect of N-methylc(ytisine (30mg/kg, i.p.; M) , N-
methyl derivatives (17) (30mg/kg, i.p.; ¥) and sa-
line (ip.; @) on the serum glucose level of normal
mice. **P<0.01 vs. vehicle (saline) treated group.
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7- Grignard R¥E® T _EHEA* 1 OBRESE-FF
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30 A L7,

RIARIZ_EREEP 2055180 BH E12b %
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methoxypyridine (27) & AR D HETEHER L7z T D1L
&% % THF ¥ n-BuLi T B L /2% . 1-bromo-3-
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EULIZNRY N KL AT HILEWU2) /LN D, &
Z 5T, 4-methoxy-2-picoline % n-BuLiTHLB L /-,
1, 3-dichloro-2-phenypropane % It & & % & bk
FRLEFTHEASL, AL 710U HBLRE. £ L
74 G R FERL =Y a3 v - BALRIS TR DK
Wik (44) L L. AV NK(4B) & L2, DMFHCThnz
FTHEMLIT = = NVERHTHILEW(46) BRLNT,
IS DALEY DRI DOWTH-NMR TR L7, 46
T, ERIIBETLZAFL 70 b i3 4ppmic @l
s, KBS MAT12.6Hz & 5.6HzIC R 12126
HzX108Hzilh v 7 v 7 LCwBH I e HINDE
BRITVAFIA M) TVICEREL TS Z AR
T&72, (Scheme 8)
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Th), RVEVROBEDN4ITIETF v VL TH D,
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A research of basic structure of hypoglycemic agent from(-)-Multiflorine as a lead compound
Hajime KUBO

Institute of Medicinal Chemistry, Hoshi University

(-)-Multoflorine, a member of Lupin alkaloids, has been known to have a hypoglycemic activity against
streptozotocine-induced diabetic mice. Thererfore, this research aimed at a searching of basic structure of hypoglycemic
agent, (-)-multiflorine as a lead compound. It appears that double bond(s)in the A-Bring system of multiflorine influence
hypoglycemic potency. Among the tricyclic compounds, N-H and N-methyl compounds had significant hypoglycemic
effectas same as multiflorine had. It was suspected that the D-ring in(-)-multiflorine was not necessary for appearance
of hypoglycemic effect and small substituted groups was influence on strength of hypoglycemic effect. The position of the
oxo-group in A-B ring system of caused hypoglycemic effects but showed no acute the toxicity.



