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Aristolactam- Derivatives and Their N-Glycosides from Aristolothia contorta
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Abstract—Phytochemical studies of the root of Aristolochia conmtorta afforded an
unidentified N-glycoside rarely found in natural products. It's structure was elucidated -
as 8-desmethoxy-aristolactam N-g-p-glucopyranoside by spectral data and chemical
analysis. 6-Hydroxy-8-desmethoxy-aristolactam N-B-p-glucopyranoside, aristolactam I
and aristolactam AII were also isolated from the same source. *C-NMR spectra were
first assigned and the result confirmed N-C-O glycosidic linkages in the glycosides.

Keywords—Aristolochia contorta » Aristolochiaceae » N-glucoside « 8-desmethoxy-
aristolactam N-pg-p-glucopyranoside » 6-hydroxy-8-desmethoxy-aristolactam N-§-p-
glucopyranoside « aristolactam I » aristolactam AII « DEPT

A AE-L AR\ A Aristolochia contortad) =
8}.2) CHCl, 3]} BuOH 3] 0 2 5. aristo-
lochic acid %4 oxoaporphine alkaloids,?
aristolactam N-p-p-glucopyranosides} A2 &
acylated wj 2|9l aristolactam N-(6'-O-trans-

p-coumaroyl)-B-p-glucopyranoside® & =}z] 3}

Budtg . AlGHE dT2A4 2%F9 lactam
AEH o] F FEAE aglyconeo & 3= A 4

FAE Dl ste] ojggA £43t 38 spectral
datac] o}ste 1 F2E FA4 AR w3
stxA}b e
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A, 7171, 3% T ARV oy s} P
Compound 1 (aristolactam AII)—CHCI; &
%9 A fractiong hexane-CHCl,-acetone=3 :
1:18& elution & =3t silica gel column
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chromatographyste} 7@ §4¢ Wit $44
A4 £ compound I(CyeHnOsN) & A Ak
(120 mg). Compound I-& 10% #FAtAde] 34,
Dragendorff -4} A ofel] 34, 1% FeCls 4] o]
7 o 2wkl 3lg ol mp 280°(decomp.); IR,
vies 3440(0OH), 1700, 1650(conj. C=0), 1630,
1420 cm™; UV, 2Zmac (MeOH) 231, 270, 284,
312, 380nm; Am.x (MeOH+NaOH) 248, 280,
296, 340, 420nm; MS, m/z (rel. int.) 265
[M*] (100.0), 250[M*-Me] (75.1), 222{M*+-
Me-COJ (30.1); *H-NMR(300MHz, DMSO-d,)
5:4.04(3H, s, OMe), 7.11(1H,s, H-9), 7.57
(2H, m, H-6, 7), 7.64(1H, s, H-2), 7.9
(1H, dd, J=7.8, 1.8, H-8), 9.13(1H, dd, J=
8.1, 1.8, H-5), 10.8, 10.8(D,0 exch. OH,
NH) ; 1*C-NMR (75MHz, DMSO-d;) : Table I,

Compound I1 (aristolactam 1)—CHCl, %
g9 A fractiong CHCl;-MeOH=]16: 12
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Table I. ¥C-NMR data of compounds I~IV
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me e

Carbon No. 14 II:
1 122.32(C)* 124.00* 124. 09 124.712
2 113.38(CH) 105. 51 105. 71 105. 45
3 152. 18(C) 148.73 148.41 148, 37
4 148.83(C) 147. 04 147.41 147, 40
da 120. 34(C)® 111,00 111.02 110.75
4b 125. 90(C) 124, 92° 124. 49° 125. 628
5 125.25(CH) 119. 26 125.93 L7
6 126, 77(CH)® 125. 61 126. 34" 185.71(C)
7 127. 25(CH)* 108. 24 127.87° 117.57
8 128, 94(CH)® 155, 24(C) 129, 20° 130. 31
8a 135. 30(C)® 118.70 134. 01¢ 126.51
9 103. 88(CH) 97.73 107.08 107. 44
10 134. 83(C)° 134.69 133.78¢ 13134
10a 121.78(C)> 124.77° 117.75 117.66
C=0 168. 47(C) 168.47 166. 29 166. 15
OCH,0 103.19 103.51 103. 44
OCH; 59. 45(CHs) 55. 29
1 81, 87(CH) 81.88
2 70. 06(CH)* 70. 15%
¥ 77.49(CH) 77.58
¢ 69, 82(CH)* 69. 92%
5 80. 23(CH) 80. 06
(i 61. 32(CHy) 61.31

sbc* Assignments may be reversed
¢ DMSO-ds (50MHz)

silica gel column chromatographyslel &8 3
ALUge) AAEE A SR MOHs
acetone G-u] £ A3t LA 7] T silica gel
o 37z £o] & 43l benzene-acetone
=§:12 chromatographysls] 5 AAq
compound 11 (C,/H;;0N) 200 mg& 4 % v+ (Ri=
0.35). o] E3& 10% F4A9e] 34, Dra-
gendorff A ofo] Z4-& ehygivh mp 315~
317°; IR, XE: 3440(NH), 1690, 1625, 1400
™ UV, 2n..(MeOH) 236, 280, 324, 390 nm;
MS,m/z(rel. int.) 293(M*+) (90.2), 278(M*-
Me](100.0), 250{278-COJ (35.0); 'H-NMR
(200 MHz, DMSO-d;) §:4.14 (3H, s, OMe),
6.47(2H, s, methylenedioxy), 7.15(1H, d, H-
D, 7.38(1H, s, H-9), 7.52(1H, t, J=g8Hz,

4* DMSO-ds (75MHz)
& DMSO-d; (20MHz)

H-6) 7.64(1H, s, H-2), 8.16(1H, brd, J=8.0
Hz, H-5), 10.77(1H, s, D,O exch. NH); *C-
NMR (50MHz, DMSO-d,) : Table [.
Compound I11(8-desmethoxy-aristolactam
N-8-D-glucopyranoside) —BuOH £ 2] Bu-B
fractiono] A Rf=0.20¢] A FFEAE £
7] $3t4] aristolactam N-g-p-glucopyranosides}
8] £3E A 2 acetylations} . hexane-acetone
=93 :100.2 chromatography3}o] aristolactam
N-p-p-glicopyranoside®] ~acetate$t compound
18] acetates ¥2]8tx, ¥+ & AFAA com-
pound IT1¢] acetate (40 mg)<] H-NMR} ¥C-
NMRE =28 3 o} deacetylation AZ .
0.7M KiCO3 & 7}ste] Aol A 3HF WA 3t
deacetylation®l -8 TLC3}o acetylationA] 7]
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A9 ¥45 AN $¢ BAF F CHCl-MeOH-
H,0=100: 12 : 59] vl & chromatography3}e]
FAR4 A4 (Cppl1s0sN) 20mg ARt

mp 282° (decomp.), [a)¥—7.8%(c, 6.4%X1072
% in MeOH); IR, vili 3440, 2920, 1680,
1650, 1030, 1100 ecm™; UV, Amax (MeOH) 212,
226, 260, 274, 286, 330 nm; H~-NMR (300MHz,
DMSO-dy) 8 : 6.52(2H, d, J=4. 46Hz, methylen-
edioxy), 7.47(1H, s, H-9), 7.64(2H, m, H-6,
7, 7.76(1H, s, H-2), 8.05 (1H, dd, J=1.8,
8.3Hz, H-8), 8.57(1H, dd, J=1.7,7.3Hz H-
5), 5.37(1H, d, J=9.3Hz, Glc H-1), 4.6~5.3
(D,0 exch. OH), 3.4~4.1 (6H,m); “C-NMR
(75MHz, DMSO-d;) : Table 1.

Hydrolysis of compound 1ni—A =39 7&
¥ o2 85% formic acidE A}£3Fe] 175°Ce]
WMiE FAA 247 refluxdley 5 EHAA L
7FFgel ol A Z& Wy o2 GC3te glucose
£ Fqldlx, aglyconer TLCZ #ql3dlg .

Acetylation of compound Ir1—=) 34 2wt
28} powderz Q9 2= Dragendorff A <je] 3+
A, 10% FAAAE FHoz PP MS
(CD), m/z (rel. int.) 594{M*+HI(11.0), 264
[M++4H-tetraacetyl glucose](5.0); H-NMR
(300MHz, CDCl,) 6:1.82, 2.03, 2.11, 2.12
(BH x4, each s, 4xO0Ac), 6.37(H, s, met-
hylenedioxy), 7.35(1H,s,H-9), 7.60(1H, s,
H-2), 7.63(1H, ddd, J=7.7, 7.2, 1.5Hz, H-
6), 7.56(1H, ddd, J=7.2, 7.9, 1L.6Hz, H-
7y, 7.90(1H, dd, J=7.9, 1.5Hz, H-8), 8.63
(1H, dd, J=7.7, 1.6Hz, H-5), 5.90(1H, d,
J=9.5Hz, Glc H-1), 5.78, 5.48, 5.39(3H,
H-2/, 3/,4’), 4.28~4.30(3H, m, H-5', 6').

Compound 1Iv (6-hydroxy-8-desmethoxy-
aristolactam N-S-D-glucopyranoside) —Bu-
C fraction-¢- CHCl;-MeOH-ammonia=50: 10 : 1
Z column chromatographydte] P4 ¥ 4524
4 AAA E2 compound IV (CyH;o00N) 220
mg& A9t compound IVE 10% &4k, Dra-
gendorff Ajelo] tjete] BF FH oz LAz
Ao 1% FeCl; §delz ZAA oz WA
stk

Kor. J. Pharmacogn.

mp 320° (decomp.), (@)¥—7.3°(c,5.4x 107
% in MeOH); IR, vk2; 3440, 2920, 1680, 1650,
1620, 1040, 1080 cm™; UV, Amax (MeOH) 238
266, 282, 296,340, 400nm; Am.x(MeOH+-Na
OH) 312, 378, 450nm; 'H-NMR (300MHz,
DMSO-dg) 8 6.51(2H, d, J=4.2Hz, methylen-
edioxy), 7. 14(1,11 dd, J=8.7, 2.4Hz, H-7),
7.35(1H, s, H“gj 7.73(14, s, H-2), 7.87
(1H, d, J=8.7, H-8), 8.60(1H, d, J=2.4Hz,
H-5), 9.96(1H, s, D,0 exch. OH), 5.33
(H, d, J=9.3Hz, Glc H-1), 5.22, 5.15, 5.10
(D;0 exch. OH), 4.60(D,0 exch. OH), 3.4~
4.05(6H, m); C-NMR (20MHz, DMSO-d,) :
Table I,

Hydrolysis of compound IV-—compound m

ol 7+& Wy oz formic acids A-&ate] 744
=3 & '%I:' a_g_ GC & 4‘]‘6]-02] glucose——- 32]—0] 3}.
At

Acetylation of compound I1V—compound
IV 30 mg& A¥ol w}e} acetylation A # com-
pound TVe] pentaacetate(CzHzo0p,N) & A%t
MS(EI), m/z(rel. int.) 651[M+](80.0), 609(M*
-CH,C0O)(35.0), 321[Mt-tetraacetyl glt}cose]
(23.0), 279[321-CH,COJ(100.0); ‘H-NMR (80
MHz, CDCly) 6:1.80, 2.02, 2.10, 2.37(3HX
5, each s, 5x0Ac), 6.36(2H, s, methylened-
ioxy), 7.33(1H, s, H-9), 7.35(1H, dd, J=
2.2, 8.2Hz, H-7), 7.60(1H, s, H-2), 7.91
(14, d, J=8.7Hz, H-8), 8.34(1H, d, J=2.2
Hz, H-5), 5.91(1H, d, J=9.4Hz, Glc H-1);
5.75~5.96 and 5.35~5.47 (3H, each m), 4.00
~4.30(3H, each m), )

b/

Fo % 1g

Compound 12 73 & L3 IRA
1700, 1650cm~to]A] r-lactame] ]38l carbonyl
9 F4E5 28 4 9192 Dragendorff A ek
g4 Yy A4 Soz A4 FHEAL
< ¢ 4 Age. H-NMRe]A 7. 64ppme]
singlete 4, 5-dioxoaporphines] u}3] A7
Jehg ZHo s phenanthrene lactame] H-29)
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prbton.ﬂ #fEo]®, D,0 exchangeabledt OH,
NH¢) peak® 77 10.3, 10.8ppmeijA] £ 9l
of aristolactam §EA AL & & YR 7.57
ppmofl 4] 2719 protono] multipleto & 1telud
Aoz ¥ol D-ringd A #7171 Q5o S48 A
708 OHE A-ring] C-30)1} C-4 Ao &
o] &% ¢ 4 dEY BC-NMR 4oz
OCH,9) chemical shift7} 59, 45ppmey] 4] vlequt
A A sterically hindered methoxyl® o} C-4 913
o 2ATE 30 & & gt

. MS spectrac]] A] intensitys} A< 100e] s}7k
£ [(M*) peak m/z 2659} (M+-CH;-COJ9} m/z
222 peak2 o] EA.& 3-hydroxy-4-methoxy-
phenanthrene lactame 2 A3 g o, B
Aristolchias X Eo) A thokslA] Eald lactam
=24 59 sl E aristolactam AllZ wjwlg
F40|th® AR A A& ulel o] aristo-
lactam AIlE= A 44 2. 2= 4, 5-dioxodehydro-

Compound I
* R=0OH R,=OCH:; Rs,R,Rs=H
Compound II

Ri+R:;=OCH:0 R,=0CH; Ry Rs=H
Compound 111

R;+R,=0CH,0 R, R,=H s=glucose,

Compound ITI—acetate
Ri+R;=0CH,0 Ry, R,=H Rs=tetraacetyl
glucose
Compound 1V . ) ,
Ri+R,=0CH.0 R;=0H R.=H Rs=glucose
Compound IV—acetate -
Ri+R,=0CH,0 R;=OAc

R4 =H-
Ry=tetraacetyl glucose
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asimilobined] A felH Atz 474 & F YUk -

o] B4 13C-NMR spectras- J Loz &7
319}, 7 carbon& APT$} DEPTE o]&, CH,
CH,, CH,;, C& F&3lg =, Ax9? ¥C-NMR
data®} 1-methoxy-2-hydroxy patterne] apor-
phined] datag Fzstg=t." C-3, C-4& lactam
9 C-3, C-49) oxygenation 3 H] o] U}%Q}HC-
NMR datat®o] 9] A8 (C-3 : 152. 2 ppm,
C-4:148.9ppm), C-9¢) %=z % dehydronuci-
ferine (6 101.7), dehydroglaucine (8.101.4),
dehydrodicentrine (5 100.7)-& %}}_6}18’ N-
methylation?] r-effect ~2ppm< ZH¢Hel= 102.7
~103.7 ppmo] Q& Aol= 2 103. 88 ppm-2 C-
98] chemical shiftz A3g}t. 94 C-15 C-
10ae FH8A xRt

Compound 11+ UV, IR, MS patterno] com-
pound 1%} fAMete] & lactam fFEALE ¢
2= 91qt}, 'H-NMRe] A H-2¢] proton singlet
L 57,6472 kot 3] 9] methoxyle] &) 3
= aromatic region®] J=8Hz¢9 17] 9} triplet, 27}
£] doubleto] aristolochic acid I3} patterno] 7Hof
aristolochic acid®] lactam analogue}-$- & % ¢l
k. MS spectracd] A x [M*], [M+-CH,],
[M*-CH;-CO)¢] fra gmentation $=4] 8} intensity
7} compound I#} o} aristolactam I 2 FA
&g}, aristolactam 1-& Aristolochia <o) A ot
FatA Eed lactam F9 o]k, BC-NMR
spectrat= compound & 2 F=x3}sgon C-8
8 methoxyle] &4 & C-5, 7, 8a2] chemial shift
& additive ruled] )3} o] &9 AL LA 3}H
o9, C-99) chemical shift7} compound Iof w| &}
o] 6ppm 7}2 highfield shift & A}4l % aristo-
lochic acid Ie] aristolochic acid IIof u]#] 6.5
ppm 7} 2 highfield shift 3+ Al 4w Z 335
z gl C-35% C-4&= =z oxygen functiono] C-
3, 4-methylenedioxy group<o Z whH ™A Qo
B} oxycarbon AF (C-3,C-4) ¢ A ringo] A €]
Q1A Bt4 (C-2,C-4a)9] shielding effect®® &
22 3ol 5148.73& C-30.%, 6 147.045 C4
2 A3459Fig. 1). C-2¢ C-4a: 3, 4-methy-
lenedioxy& Z+: phenanthrene -Fx A<l dugu-
ecalyne?] 7419, C-2%+ 105.7 ppme], - C-4al>
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Fig. 1-a. BC-NMR chemical shift différences betw:
een vicinal dimethoxy aporphines and the
corresponding methylenedioxy derivatives

=9,3e~1L

Fig. 1-b, PC-NMR chemieal shift differences betw-
een compounds I and 11

112.6 ppmsl] & F2E A7 €-2: 10551,

€=4a : 111. 00 ppm.o. B, B F % v},

Compound 1% acétate Ae] & B Fhed (111-
A) ‘H-NMR# C-NMR-2 A n.¢] datas} v] .
B %5 thA deacetylationA] A QFEAL IF
=}, 'H-NMRej 4 H-29+ H-98] F}9 singlet
& H-5, H-89] T2 double doublet-& t}elu]
£ o) AFAA wmdl Dringd] J8517} 9
¥ alkeloid, lactami}t FA}3ted @A D-ringel)
' ARNE 24 %8 ¢ ¢ A=, 2¥9
BC-NMR chemical shift%& = 5 aristolactam
N-g-v-glucopyrancsidest QXA wjAI=
FE —=7.8°2 ol EH 9 N-g-p-glucopyrans-
side 2% FHEE ¢ + Aush P*C-NMR
8] datai= APT, DEPT test® A pn#] datds} n)
ilsbe] assignments s, €-89) OMes] 4%
o2 Q% C5, C7, C8, C-8as) BHE 22t
+7.8, +19.3, —26.2, 416.4pprrS.E isoqui-
noline &4 9] additive ruleo] <]&t sC(H)~+5 C
OMejsl A9} & ¥z g o 249

- Kor. J. Pharmécogs:

dataz C-8¢] methoxyle] ¢ 30.% ¢l C-08)
chemical shifte} W8 aristolochic acid Hs
aristolochic acid I& =6.4 ppm,? aristolactamt’
Alf-sdristolactam 1.8 —6,0 Ppm, compoutid ¥EX
—sarisfolactamn N-g-v-glucopyrancsidels =6.8
ppmo & aristolochie acid, lactam, lactam wf
A9t 447t B, ~6~~6.8ppm Aojol Y&
& BT 4 Yo B 2 aglycone mojety
9} glycosidatioti shift value 484 354 compound
13F et AR AAR 40,6,(C=0)=
=2.2 ppm, 484C3(Cie)===1.1ppm, 43,C.(Cs}=
3.2ppmo B FuaA 2adt lactam o FA L
glycosidation shift value$} 5 FA}3g e

Acetate Ao A5 4712} acetyl proton peak’}
A A tetraacétateF-& & F U2 anomeric;?i)rde
tonk. acetate’} E w4 0,5~0.6ppm AA%
shiftdt A4 % AEd 249 iAok AR
o MS spectrak wj g3 A EAFE
gy gtort acetated] [M+Hlt=m/z 594
2 89% 4 JdJs. zy=E compound ML
aristolactam N-g-p-glucopyranosides] 4] C-8 ¢}
%) o] methoxylo] §]¥ 8-desmethoxy-aristolactam
N-g-p-glucopyranoside2 F2& ZAA %o
Aol Ag3e 2" N-glucosideo] 32
QP H o2 aristolactam Allo] A 3,4-oxy-
genation patterno] W 3F) o] glycosidationo] ¢
ol Aoz A74E + vk

Compound IV Al3%, IR, UV, H-NMR
2 lactam®} AwiFA Y <%t 'H-NMR
oA 8 8,08 J=2.4Hz2 A, &7.879] J=8.7Hz
2] doubletz} & 7.14¢] J=8.7, J=2.4Hz9
double doublets} 7] ABC system& 2o, D,O
exchangeable 3 OH:= C-6o] &AL ¢ F
g o] 39 data'ql, 6-hydroxy-8-desme-
thoxy-aristolactam N-g-p-glucosidez RE 3R
t}, o] EAL Aristolochia indicas) A7t ¥
Aotz Fot o] A AAEAE MS spectra
oh-e &4 8¢ s = 'H-NMR data:= acetate 4
BEn vz HEe #AHW, 2 acetated]
spectrals T8 2 gA 4. “C-NMR
spectrals APT test® 314} 1,3, 10~trioxygenated
aporphined 32 assignment s}¢ ok, = A7
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compound I8t ¥lmsdle C-69) OH=Z <3
C-5, C-7, C-8ary} orthos} parao] additivitye]
zA welde] glgdct. dA P“C-NMR dataz
glucose:= pyranose formgl A& ¢ 4 l¢] com-
pound IV 6-hydroxy-8-desmethoxy-aristola-
ctam N-B-p-glucopyranoside 2 +%& A 34t}

2 £

Aristolochia contorta®l A et3-o] CHCl; 3
LozRE 2% £4¢& 23z o8 spectral
datas) 2]3}e] aristolactam AII(compound I) 9}
aristolactam I(compound 1) .8 FA}Y 2, =
BuOH £3 o 2 Y.g & lactam-g aglyconeo & 3}
£ Neglycoside® elale} sabd, 717447
ol datast RS WEH] 1 FEE A
A A st o] & 8-desmethoxy-aristolactam N~
S-p—glucopyranoside (compound I & & ol A
Agoz LH 3, DEPT spectrag o] 43t
olE 4%9] EAg “C-NMR datad Aoz
W g o

19934 2¢ 8¢ A4 :29 269 =)
2 0 8 &
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