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Isolation and Identification of Phenolic Tertiary and Quaternary
Alkaloids from Thalictrum uchiyamai

Thn Rhan Lee
College of Pharmacy, Ewha Womans University, Seoul 120, Korea

Abstract—Protothalipine (colorless needle crystal, mp 195~6°, C21H2sNOs) and jatrorrhizine chloride
(Base A, orange needle crystal, mp 198°) are identified by chemical, spectral analysis, and comparison
with authentic sample. Base B (reddish crystal, mp 192~4°) might be a artifact substance, which was
.changed from the jatrorrhizine chloride. Base C (yellowish needle crystal, mp 228~230°) and Base D
(reddish needle crystal, mp 211~213°) were assumed to be thalifendine chloride, desoxythalidastine chloride
by phytochemical and spectral analysis respectively.

AAel 28 243t Thalictrum® 2] 2 (Ranunculaceae) o] & benzylisoquinolines} aporphine
Ao A7 AERe Exaw, ATAEARE TEAHFAL] U= thalrugosine, obaberine,
homoaromoline, obamegine® 11&-¥ 74 go] 3lE thalicarpine, thalphenine, thalrugosa-
mined-9 = 12%o] %z n3uHol 9=, KupchanFo]” 1967 FFF=Eol fv 4 thali-
dasine, thalicarpine, obamegined urglels} dFrF oS Falx 100459 4o w&{A
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A A= Thalictrum 459 4714 &4 3 A= &4 F7]7} 9o} #-2 vt &gl Thalictrum
=20 QAL o FAE HwiE AT9 dstez AFHY o) (Thalictrum uchiyamai
Nakai) o] = &t%e F7-&34 phenold 339 7]o corypallined =wta]slel Bzt uf glvh, 12

olof o]e] etherZFolA wald EA9 FFTEF o|3d W EHFIFFoR FA% A4
protothalipine s 2, & AKikEHolA 45 971454, Base AB,CY D% =3t Base A
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ValserA] o] 4 alw] 74 MeOH (55.3) 2 percolations]# 50°Coll 4 7eHs %81t} (2200).
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50% acetone
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ﬁfé?f?‘b j IRA 400 Cl-
anh. Na,SO, Filtrate
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.evap. . 2) lyophilization
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(1. 44g) z(if 7;())11
chromatography (quaternary alkaloid chloride)
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Scheme I- Fractionation of tertiary and quaternary alkaloid from Thalictrum uchiyamai.

AL ¥8 AAZ F Scheme Is} zFo] Aelsle] U AEAL Festg. FAL A Zof
NH,OH%E 7}8}ef (pH 9~10) ValserA] o] S-4)o] Fu71=] ether(4.50), CHCL,(4D)% 0.2, ==
Ty 3Gt etherd& 5% NaOH(16) 2 A= g 5 NHCle] stzseloz stz etherz A s
FE3t9 T E= 3 Az 5 NaSO,z2 &43 o8 5244 32492 phenold 354
71E4 1.44g% 9eny, o] & silica gel TLC(benzene: acetone: NH,OH, 10:10:0.4)6]4 8
Aol WA (Rf 0.12, 0.25, 0.38, 0.53, 0.64, 0.80, 0.88, 0.97)22 3z =& Dragendorff/]
Aoz Belstgdch

4 alkalid) +33E olsbstd 244 24 AAL 5 Y2ue pHsrb S22 ey
2% ammonium reineckate Z3LA(1.6DF sleted 45 A7 52 reineckated] (39.5g) 0.2
AR A A 50% acetone & (1.3 o] £3}A7 5| 29 AL 50% acetonef44 02 234
71 £0]-2 3<% coulumn(Amberlite IRA-400, Cl~—form, 500g)-& E4A4 43 971453
o) reineckated & USEE 2HAA FAAZGG Ha%e ¢ MeOHol Fof 29 o3 7
st g7 e 4wHr) A E4(20.38) % Ae}l. o] & silica gel TLC(MeOH : H,0 : NH,
OH, 3:6:1e]A F239A 5/1 5 Dragendorff] o} o 2 &elstglch (R 0.22, 0.29, 0.44, 0.56,
0.68).

Phenold 332 7|83 2| ©2|—3F phenoly A7) EA-L silica gel column (3em x 1, 2m) of
CHCl,, 5, 10, 20, 40% MeOH/CHCl;, MeOH, 10% NH,OH/MeOH (7 1l4)o = 2844
15ml¥ 23 ste] Rf 0.41, 0.66, 0.83, 0.87(MeOH : CHCl, : NH,OH, 3:7:0.1)2] %53 100
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Scheme II- Fragmentation of Comp. 1.

~200% 7St HE8te] (5 1g) CHCl, 5, 10% MeOH/CHCL(Z 114)& AAAZ AH&3td
23} column(1.5X78cm)e] Ao} 53 218~221o14 4L ZAAHEAE TLC(benzene : acetone :
NH,OH, 3:3:0.1)% A= Rf 0.68, 0.75, 0.82, 0.85%2 ¥2|=e] 25 Rf0.68 €4& &
7] f1ste] 919 LolAlS] EFH R 10:10:0.4014 Rf 0.649) =% FFHEA UV lamp) &
preparative TLCsle] 54 A A4AA4 10mge 9%zt (35 phenold 7] £4, Comp. 1)

Phenold 32 YIS (Comp. 1)- mp 195~6°% MeOHe] A& 3, Nitrogens &, Dragen-
dorff, ValserA&jo] oFAol=, FeCly o] F4& viehd qlet.

UV MO8 nm(log e) : 236.5(2.927), 281.5(3.058), 301.5(2.974)
IR vXBr em~!: 3500~3200 (H-bond OH), 3150~3050 (ar. CH), 2930 (alip. CH), 2860 (¢-

OCH,), 1690 (>C=0), 1300~1000 (C—O—C), 750 coop, 1450, 1375 (dcu,), 1465
(5CH2)
NMR §(CDCl,/DMSOd,) : 62.50 (3H, S, N-CH,), 2.70~3.20 (4H, m, Ar-CH,-CH,-N<),

0]
|

3.70(4H, s, >N-CHy-Ar, and ©~ “CH,-Ar), 3.87 (3H, s, C;-OCH;), 3.90 (3H, s,
C,-OCH,), 3.93 (3H, s, C,;-OCH,), 4.40(1H, s, -OH, D0x=A £4), 6.80(3H, m,
Cy1,12), 7.85 (1H, s, Cp)

MS m/e(%) : 371(M*, 80.2), 179(M*-192, 6), 102(M*-179, 4), 150(192- =N*-CHj,
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15.8), 149(150-H, 100), 134(149-CH;,6), 135(150-CHs, 5.8), 107(135-CO, 32) (Scheme II)

Phenold 32 7| 2%! (Compd 1)2] 3i8tPx S&—Comp. 12 Dragendorff, Valsers] o, Ni-

trogen A|&o] ko] MSe]s] M* peaks} 371 vEhtE Aoz vl Fo &5 NYE&£E ¥
& AAERdE ¢F AU

UVel 4] M nm(log e) 236.5(2.927), 281.5(3.058), 301.5(2.974)% prothaliphine?] 232,

282 nms} §2}stz NMRe] 6 6~7F7k¢] multiplet peak, IRS} ve—c®) 1630, ve=c-u®} 3150~3050
em~'e] &= bande WEE zele] EAE AAgth = IR9 16909 3400emie]  ZEh Fa
band: 774 >C=0, —OHEZ ¢ A& vehis 53 NMRe| 84,40 (1H, singlet) peaks DO
A8 A 24593, FeCly Alalo] Aoz —OH radicalg- phenol OH= Z¢l = 9l v},

2930cm19] vapc_nSt 1450 2 1375cm™'] dcm,, 1465cm19] Sen,d] A E, 1350~1000cm™E
ve_o_co]®] B3] 2860cm = WeFEzele] A3H —OCH:9 vends el NMRe 83.87,
3.90, 3.93< aromatic ringell A @3t 3719] methoxy peake] 7jqlelel. whebA]l o] 242 —CH,,

OH

|

N N e

—CH,—, >C=0, | [|—(OCHys, &+ ZN=& g shatgolth
N

g, olm] Thalictrumé 4 %o =2 2373 3% phenoly H7] 24%F FHHoz2 234

9l ketones &-¢& E4.2 protothalipine,® cryptopine, allocryptopine, thalictricine'® Bl thali-
foline!® o)1} 3MHe] —OCH,;7| & 717 72 protothalipinedto]m F-x}gke] 37124 & B39
M+ peak 3715} QX stAch olgjq A= ©]Fo} NMRolA § 3.70(4H, singlet)2 Ca2t Cigol
7 g3} proton peako]w], & 2.90(4H, multiplet)-& C;, Cg¢] proton peako 2 A,B, coupling system
olt}. wetA 6 2.5(3H, singlet)= N—CH;9
proton peako 2 #HAFEglown, Fi'® pro-
topine 47| &2 59 N—CH;¢ protong XF
01.84~2.1501 4 vertt, Ag" & DMSO-
d62] peakd % gl ok, CDCL 9t CHCl;-E-+ ol
=] nmro] A E & 4] singlete 2 73kA vrebe
2 N—CH| peakoz 3142 + u] ok
Scheme 204 X3 ule} 7ol molecular ion

Fig. 1- Structure of Comp. 1. peako] m/e 3716] 4] WbEhVIz, 38 BelA retro
Diels Alder &3] 7} dojvpa] Azalsl Czae 22 m/e 1799 1929 fragment ion peako =
velgron], Czeldl4 A= m/e 1505 base peake @ vbElyd m/e 1499) fragment ionol] &
3t} —OHS 17]9] —OCH &= Cob Cieoll ¥ 4 Az ©] 4] mp 195~6°9) LAGEE
—OHe] §5%& Cgoll, —OCHs= Cy, oA 2749 —OCH;= Cp, Cuoll 25 Aol 93
Aot

o] ¢}7ro] TLCo mp, Ael7bx] 3+2 B Aste] o sted Thalictrum uchiyamai Nakaiol 7
2o 4] E-2]3l 3% phenold 7] &4 (Comp. 1)-& protothalipinee = 54 a4 .

43 97| SR og|—4F d7]4 E3A  14.3g% silicic acid column(5.5x80cm, Mallin-
ckrodt, 100 mesh)o] A 5% (3D, 10% (2D, 20211, 30% (1), 50%(3l) MeOH/CHCls, 100%
MeOHUN 4o 2 F4% EolnlA 40mly wol £33 171~181(Fr. A, 0.1818g), 220~247(Fr.
B, 3.9398g) 9] silica gel TLC(CHCl; : MeOH : NH,OH, 15:6:1)Z = Fr. A Rf, 0.47~0.70,
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0.92, Fr. B Rf 0.27, 0.41, 0.6622 vep} “k& 77, Fr. A silica gel column (2.0X
30em)off A CHCl3(0.250), 19(0.250), 2% (1), 2.5%(0.250), MeOH/CHCl; 2.2, Fr. B& 4.5X
70cm columnef| 4| CHCI;3(0.50), 5% (30, 8%(1.70), 10%(2l), 20% (D), 30%5(1.71), 50% (3D
MeOH/CHCl, . 2 o] A # Fr. ALx 10mlge) £33 195~4267 Fr. D& 16ml¥e]l 3 141~
490¢ TLC(CHCl, : MeOH : NH,OH, 15:6:1)% A= Fr. A= Rf 0.67(54), 0.92(54, 1
s column chrom.# 8] TLCS] Rf0.47~0.70¢] &) 2= wa) st Fr. B Rf 0.30(#4), 0.87
(A oz 2else] W7kx] $4¢ 27} preparative TLCslo] MeOH= A A st 4% 4714
22 Z Base A, B, C, D& =&3ldh

Base A :mp 196~8°9 EA AAAA, UVe 200" nm(log e) 236.0(3.064), 273.0(2.622),

IRS KB em™! 3450(0-H, s), 3030(C=C-H, ), 2930(C-H, m), 2860(-OCH; w), 1640 (C=
C, »), 1105 (C-O-C, w)e]th
Base B: mp 192~4°, A4 AA, UV MO 235 0 nm(log e 3.038), IR 152 Base Al §4}

Base C : mp 228~230°, 34 424, UV 0" nm(log e) 354.5(1.384), 278.0(3.313),

243.0(3.405), IR KB em™! 3440(0-H, s), 3030(ar. C-H, o), 2935(alip. C-H, m), 2860 (O-
CH,, s), 1650, 1580, 1540(C=C, w)
Base D : mp 211~213°, A4 4724, UV A" nm(log e) 232.50(2.970), 303.50(2.114),

IR »XBr cm~! 3450(0-H, s), 3025(ar. C-H, ), 2960(alip. C-H, m), 2935 (alip. sym. C-H,
m), 2860(0-CH;, ), 2790(0-CH,-0O, w), 1635(C=C, s)

Jatrorrhizine, Thalifendine, Desoxythalidastine Chloride?| S& % *
o AzE AR E 45974 B F54 (Scheme Doj we} & £3&
C 9 D3 NitrogenA| &, Valser @ DragendorffA] &e] o}4-& et oieh. ofdlof 45 ammonium
FPTo] ¢ulE A5HL WAY £ oy, AAEEA F4¢ FFELS A Q. RejA
3030, 1650cm™! o] Ae] 718 &< bandst UVe] A Base A 236.0, 273.0, Base B 235,
Base Ci 243, 278, 354, Base D& 232.5, 303.6nm¥ W% 3gEdelv = T/ X
3 J3gERLE FE T 5 U

w3} IRej A Base A, B, C, D¥ 3440~50cm™'¢] OH group, 2960~30cm™¢} aliphatic C-H
Z. #lold}s, 2860cm~!e] OCH:71 & A& 4 A rh

%1s] Thalictrum <o 4] H2l% 47 7]% 29l protoberberines] 6% aporphines] 2%o]
vl A e, o3 AAY 2 45 971539 mp, Rf(silica gel, 5 &e4AD, UV, IR
spectrasl ZE ol TLC RfY #o]E AAET 4 ¢lo] Base Ax jatrorrhizine chloride(Rf
0.67, mp 196~89)LWE FAE 4 919en], Base B(mp 192~47 9 E42 Rf 0.47~0.709]
g o] £22 preparative TLCE Zl<le], Rfzke] 0.922 Mdsz U2 Aoz AR
w] 2o jatrorhizine chlorides) #{k= 4HES stz Alsdrch

Base C (mp 228~230°)% 34 A4 AAow E3 9 thalifendine chloride’®%* 2] mp 230°
of QA= UVe MOH 354 5 278, 234nmi F&09) MOM 350, 2705} f-ApetE 2  thalifen-
dine chloride=, Base D Al 2474402 UV MO 232,50, 303.50nms} IRS] 3450 (phenolic
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OH), 3025(arCH), 2935, 2860, 2790, 1635cm™! -2 F3&¢] desoxythalidastine chloride3,s,$,15
o) UV, (230, 265, 275, 308, 430nm), IR spectradl obzke] $alajo] glglon}, £ Lujs)
9] silica gel TLC & MeOH : H,O : NH,OH(7 : 2 : 1) 3 benzene : actone : MeOH : NH,OH(10 : 10
251 L2)eA A7 0.759% 0.272 FLE RAgE vhebliglon], mp 211~213°(dec) £ 7FolA
Base D desoxythalidastin chloridez 24 & 4 g4t}

[oh
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