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1,2,3,4-tetrahydro—Q—a,cridinecarboxy]ate (IT1d) picrate X, IIId INE 1.16 g (839%). '
Ie [CDOVWTORK Ie1.00g # HLWCRIEFCRG, WUHE, Si0, »5 22 BLTCES. EHNvs vie X

b ez methyl 2-ethyl-3-methyl-8-benzoyloxy-4-quinolinecarboxylate (IVe,8) 23, Wt v ¥ vic X b
‘methyl 2-ethyl-2- hydroxy- 3-methyl- 3- benzoyloxy- 4-carbamoyl- 1, 2, 3, 4-tetrahydro- 4- quinolinecarboxylate
C(Ile) HEHEh 5. Ve, 8 BWAM~NYY vh b B, EasbRiEE. mp 112—113°. 4nal. Caled. CyH, 4
‘ON: C, 72.19; H, 5.48; N, 4.01. Found: C, 72.2; H, 5.6; N, 3.8, UV 215% my (log ¢): 234 (4.64), 280
{3.81), 319 (3.64). IR »E3r cm~1: 1740, 1270 (—O-(HI—). NMR - C8-H 1k {4%. INE 54 mg (4%). Ile it

RV V-FE#MAR VO v b ERES. BEERER. mp 115—117°. Anal. Caled. C,yH,,O0N,: C, 64.06; H,

5.87; N, 6.79. Found: C, 64.2; H, 6.1; N, 6.8. UV 5% my (log ¢): 232 (4.25), 285¢ (3.67), 302 (3.46). IR

NH,
X5 em=1: 3560 (-O-H), 3480, 3410 (-NH,, YN-H), 1750, 1730, 1290 (2-0-(1}—), 1680 (—C/ ) B 86
A
3 0
g (5%)
BEE  ERSFEHRTIRCERNARECEET 5.

[%Z - Ass§§] , UDC 547.814.5.04 : 547.565. 2. 04 : 547.572. 1. 04
497 (2) 215—217 Q977) . .

Isoflavone FH&HDSK (8 2 V) 6-Hydroxy-2'-
*methoxy-5'-nitroisoflavone M4 px
FRAW, £RFE, HAMK, BEEFEE™ AREHEY
1B RPN SRS i £ |
Syntheses of Isoflavone Derivatives. ILY) Synthesis of 6-Hydroxy-

2'-methoxy-5’-nitroisoflavone

Tapataka Noro, Tosuinao Kanazawa, Kunio MoriNaca,
Seico Fukusuima,*® and Hiroo IsEIHARA®D

Shizuoka College of Pharmacy,2® and Faculty of Pharmacy, Meijo University®b)
(Received July 26, 1976)

27,5’-Dihydroxy-2-(2-methoxy-5-nitrophenyl) acetophenone (III) and 6-hydroxy-2’-
‘methoxy-5"-nitroisoflavone (IV) were synthesized.

Keywords nitroisoflavone; ethyl formate; ethyl orthoformate; poly phosphoric
acid condensation; 2-nitrophenyl acetophenone '

Pterocarpoid, rotenoid, isoflavone * KR, isoflavone B EAFIZ § DL EE M %E\ﬁ?;%{ﬁ&’f%. et
HODMAWIE =+ LT ¢ BB EGERBREOYUAINIAAW IR LALERINTE LF, Lok
AL B YR E A IR BEM A RBT 50 R IO ialy, B4 X2 0 KIcBiBk% $ %, rotenoid % ptero-
-carpoid DR E 7% 2’ firic O BRAKSYHTHEER isoflavone O/ EF L 2. §iY BT,
'7—hydroxy—2’-methoxy-5’-nitroisoﬂavone B L OBEHEEAYDOR RIC D W TR, KRB BWT %, 6-
hydroxy-2’-methoxy-5'-nitroisoflavone (IV) % X 0" % @ BI#E/LG&Y (II1) 2FH L ART 5 2 & nHRLD
THET B, ’

1) BAREZLE 95 F£ETHER, BE, 197 £ 4 5. B 1 R:EEEE, KTEHHB, BEEK, ¥, 93,
1514 (1973). ’ '

2) Location: a) 2-2-1, Oshika, Shizuoka-shi, 422, Japan; b) 15, Yagoto-urayama, Tempaku-cho, Tempaku-
ku, Nagoya-shi, 468, Japan. '
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OH )
a) H-COOC,H;/Na sand
+ or HO
OH b) H-C(OC.H;),/Pyr. /Pip.
NO
I II I ’
Chart 1

.H‘ydroquinone (I) & .2-methoxy-5-nitrophenylacetic acid (II)® %, 85% VY vt &, HEME Y v (2:1) X
DEER LR Y Y VB (BIF PPA LESS) #, 120° © 3RSEIRMT Ao Lick v, AR 216° OEET Y XA
BoWE (II1) %87, 111 3ESEEEE A7 F A (LITF MS LB iU T, mfe 303.0726 v — 27
M Bbi, FFR CLHEON ThHZ LR L TS, Shik, T & I 2 kiEa L b 0w T 5.
FABRIL A7 A (BT IR EEEF) 123680, 1645 e~ 1@ af-FERI D L F = A FKic b &S BRI,
1497,1340 e~ 1w = b mEcd &S BNAED IS, BRESKE AR 27 P (LT NMR ZE3) st
Tlk, 2290 ppm &7 = / — KB KR S22 1 A= b v, 3.92ppm T X b oo EE, 4.43 ppm I é%
EHARS AKX TR 2 F Vv, 11.32 ppm CAFHFL =T BAEETHREE 1LHE ILEHER
TRIVSHOFEERT Y S ARRAD bR Do o &b T oy, 29,5 -dihydroxy-2-(2-
methoxy-5-nitrophenyl)acetophenone & ¥R5E L7-.

I % RsRFRR, FM=F A EWRT P Y v ACUET 22 22X D, SRS 268° D(fz#ﬁ’éﬁfﬁaa@«l’@ﬁ (IVy
B8, e I KKV oV, ©VSVAd A FFBaFAREAIRI2EY KEoTh, AkoWE
(IV) %187, IV (3 MS icds\~C, mle 313.0590 1 & — 7 2\ bi, HFFA CiHuON Tho L &R L
Tws. ik I XY RBET 1ES L, KRET 2 @P/n bt Td 5. IR wis\-C 1T L 17 em™
B D 1628cm—t TH A A= AFC D &S5 RIL, 1495, 18335 cm—? = b mEKic d &3 RIS B vk
¥ NMR 236\ C, HI @b bhich AB = AL 7 2 = AR S g hfe A F Vv EIR D &5 4.43 ppm
DY IF N, BIOGFHF V- MERETHKEBECS &3 11.32ppm O v 7 FARHEL, HERS = b
vEIKe HI K@dbhic 6 7= b v oy 77 A0fMic, Fricw 8.36 ppm i 1 FrbyHDYYV I Uy b
BETTHS. DEoz Enb, IV oy, 11 OERAFLvaihl s SR, SLEALE=AED o
AL D KERF & B2 U CEB Lic 6-hydroxy-2/-methoxy-5'-nitroisoflavone & IRE L7z,

£ B O

BRI RMIE, BAMEEREA 7 Ak JEOL-01SG-2 # AEAHHE, IR % IRA-2 H AASEEFTET
st « Est, NMR® i R-24 BB &4 BREBERIKBEE (60M) 2rh LhEm L k.
2/,5’-Dihydroxy-2-(2-methoxy-5-nitrophenyl) acetophenone (III) 859% H,PO, 30g & PO, 15¢g X v &
"R L7- PPA diz, 2-methoxy-5-nitrophenylacetic acid (II) 0.87 g ¥ X ¢ hydroquinone (I) 1 g % fn %, #&
BT 120° = 4hr jnZ, &%, BRHOKKENL, AcOEt ik Thilf, AcOEt % 5% NaHCO; aq. ¥ X O
H,0 w T ¥, Na,S0, wTERM%, AcOEt #/ETF ¥, BEY% silica gel column chromatography (Wako
gel C-200, BB benzene—AcOEL) i T/ Bk %, benzene: AcOEt=19:1 CHH LeiReyr % 4%, AcOEL
CCHEER, mp 216° 0F {7V X 4 F 273 mg %57z, Mass Spectrum m/e: 303.0726 (M*, Cy5H,sNO), IR,
_vEEr cm1: 3430 (OH), 1645 (C=0), 1497 (NO,), 1340-(NO;), NMR (in acetone-dg) 6; 2.90 (1H, br, OH), 3.92
(3H, s, OCHy,), 4.43 (2H, s, CO-CH,-Ar), 6.72 (1H, dd, J=8 Hz, J=1 Hz, He), 7.02 (1H, m, Hy"), 7.18 (1H,
dd, J=8 Hz, J=2 Hz, H), 7.38 (1H, dd, /=8 Hz, J= 1Hz, Hy), 8.08 (1H, m, He), 8.18 (1H, dd, /=8 Hz,
J=2Hz, He), 11.32 (1H, s,0H....0=C). *
6-Hydfbxy—2’-methoxy 5’-n1trmsoﬂavone (Iv) a) 11T 93 mg % ¥ ethyl formate 35 ml WHRB L= D
%, Ny &, K—NaCl #HicCcs Ligs b, toluene PRICHE LR Na B THT, BiRQWLERY
BT, Lo E-RmRECKE, BRIGK KK EZ ML, dil. HCL wC@git s L, AcOEt #ili, AcORt fF#

3) Z. Budesinsky, A. Srab, Chem. Listy., 51, 1333 (1957) [C.4. 51, 178594 (1907)

4) BIHE=, P *, THEEH, Bk, 84, 752 (1963)
5) #EMWYE I tetlamethylsﬂane
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IR, Na,SO, wCHE, METHEEYE, RYUBKGHRYE % preparative thin-layer chromatography (silica
gel GFy5, BEIVSIE benzene: acetone=4: 1) I CHMES, RfF 0.4 (5% 2 ¥ & b, acetone =T H EtOHaq
X DEHHL T mp 268° (decomp.) DWHFEAEHRE (IV) 5 mg 2 E . o

b) I1I 35 mg % % /K pyridine 10 ml, piperidine 0.5 ml, ethyl orthoformate 1.5ml = & 7 L, 150° & C,
16 hr i, 2v HCl wcBM:e L, HiH T2 BEaERYE W, cofli%, a) & [§ 4 c preparative thin
layer chromatography T4 HES L, EtOHaq X » BiER L T, mp 268° (decomp.) o @I EIIRE IV)
Bmg k. ZObDOW a) KI-THLbLDERRZ FAF — 20HBKIC X VFA—MEL FE L. Mass
Spectrum m/fe: 313.0590 (M+, C;H;,0N). IR, »% cm-1; 3380 (OH), 1628 (C=0), 1495 (NO,), 1335 (NO,).
NMR (in acetone-dg) 6: 2.77 (1H, br, OH), 8.99 (3H, s, OCH,), 7.25 (1H, dd, J=8 Hz, J=1 Hz, H,), 7.42
{1H, m, Hy), 7.50 (1H, dd, /=8 Hz, /=2 Hz, H,;), 7.66 (1H, dd, /=8 Hz, J=1 Hz, Hy), 8.06 (1H, m, Hy),
8.30 (1H, dd, j=8 Hz, J=3 Hz, H,"), 8.36 (1H, s, H,). ' .

ME AWEChHLD, BREASZ PARZRAELCTF S s NEIKRKCEH W LET.

i{%AKU(%&KU %ZASSI-?Q;] UDC 547.94.02.04 : 543. 422.25 : 581. 192
W97 (2) 217 —222 Q977)
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Synthesis and Nuclear Magnetic Resonance Study of the
Takatonine-Type Compounds”

Tosuiaki TomiMmaTsu, Spozo Yamapa and Ryuzo Yuasa

Faculty of Pharmaceutical Sciences, University of Tokushima®

(Received August 14, 1976)

The takatonine-type compounds, (#)-1-(4-methoxybenzyl)-2-methyl-5-hydroxy-6,7-
dimethoxy-1,2,3,4-tetrahydroisoquinoline and its derivatives were synthesized viz the
Bischler-Napieralski ring-closure reaction. Correlation between the chemical shift in
NMR spectra and the conformation of these compounds and related compounds was ex-
amined. There are two stereochemical forms, called “s-cis” type and “s-trans” type
conformation in the benzyl-benzene rings. It was concluded that the benzyl-benzene
ring of tetrahydrotakatonine-type alkaloids takes the ‘‘s-cis” type conformation with
respect to the benzene ring of isoquinoline moiety, while that of takatonine, papaverine,
and N-methylpapaverine-type alkaloids take the “s-trans’.

Keywords alkaloid; benzylisoquinoline; papaverine; synthesis; Bischler-Na-
pieralski reaction; NMR; s-cis or s-frans type conformation

B0l Thalictrum JBEY) (Ranunclaceae) 25 5-fiC B A4 5 isoquinoline 7 i 4 w 4 P54 <
FERINT2D FELR NS Thalictrum 7 4% v A FOBEMBIIIE LONKES S takatonined (1) BIE/(L4
%, Tbb 1-(4-methoxybénzyl)~2—methyl—5—hydroxy—6,7-dimethoxy-1,2,3,4—tetrahydroisoquinoline (2) #
BRL, —HDOEAYD BBEEIE (NMR) A<y b A2 SIS E2 UEES 2 ME &80 CHET 5.

9, BROEREFHE 2-hydroxy-3,4-dimethoxybenzaldehyde (3) i3 2,3-dimethoxyphenol ¢ dichloro-

) AR|OEBRHAEEELE 96 £4 (REHEWH) BB L.
2) Location: Sho-machi, Tokushima, 770, Japan.
' 3) EWMFI, Ak (Review), 30, 1 (1976).
4) o) BEHEN—, ERFIY, K, 79, 1082 (1959); b) S. Kubota, T. Masui, E. Fujita, S.M. Kupchan, J.
Org. Chem., 31, 516 (1966). '
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