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New Alkaloids from the Leaves of Rauvolfia sumatrana Jack
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New Alkaloids from Hunteria zeylanica (Retz) Gardn. ex Thw. (continued)

Ny-methyl-30-amino-seco-voacarpine

hunteriatryptamine
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ABSTRACT

Thirteen indole alkaloids were isolated from the leaves of Rauvolfia sumatrana
Jack They are harman, 11-methoxystrictamine, 3-carboline, perakine, tetraphyllicine,
flexicorine, lanceomigine cabufiline, peraksine, rausutrine, 10-hydroxystrictamine,
rausutranine and compactinervine. Among them, 11-methoxystrictamine was obtained
in the highest quantity while compactinervine was obtained in the lowest quantity. 11-
Methoxystrictamine, rausutrine and rausutranine are new alkaloids. Rausutrine and
rausutranine are the first finding of bisindole alkaloids, of which their structures consist
of akuamilan-type and iminoquinone-type congeners. Full assignments in I3C.NMR
of flexicorine and cabufiline were conducted basing on HH-COSY, PROESY and
HMBC experiments, as well as a stereochemical determination at C-19 and C-20
positions of cabufiline.

Six new indole alkaloids were isolated from the leaves of Hunteria zevlanica
(Retz) Gardn. ex Thw., ie., coryzeylamine, deformylcoryzeylamine, Nga-
demethylcorymine Na-demethyldeformylcorymine, hunteriatryptamine and My-methyl-
3o-amino-seco -voacarpine, along with 8 known base, corymine, pleiocarpamine,
tubotaiwine, 175 and 17R 17.4'.5',6'-tetrahydrousambarenine, defofmylcorymine,
fluorocarpamine and lanceomigine. Coryzeylamine and deformylcoryzeylamine are the
first examples of dimeric indole alkaloids, which are composed of sarpagine-type and
echitamine-type monoterpenoid indole alkaloids. Full assignments in 13C-NMR of
fluorocarpamine was conducted by basing on H-H COSY, PHSQC and HMBC
spectra. Two novel glycosidic indole alkaloids were isolated from the stem barks of
Hunteria zeylanica (Retz) Gardn. ex Thw., hunterioside and hunterioside B, along with
9 known bases, (+)-eburnamonine, (+)-eburnamenine, {+)-isoeburnamine, (-)-
eburnamine, pleiocarpamine, tubotaiwine, pleiomutinine, yohimbol and strictosidinic
acid. The novel glycosidic alkaloids are the first finding of a natural biose congener of

monoterpenoid indole alkaloid glycosides.
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CD absorption pattern of strictosidinic acid was first reported. It displayed very
uncommon absorption, a negative Cotton effect at the longest wavelenth region, while
those of strictosidine and strictosamide showed positive Cotton effect. The anomalous
high field acetate signal of strictosamide tetraacetate was determined to be that of the
position 2'.

Concerning the percentage of crude bases, the leaves of R. sumatrana gave 0.4
% yield, while that from the leaves and the stem barks of H. zeylanica gave 0.8 % and
1.7 % yields, respectively. Corymine was a major alkaloid in the leaves and (-)-
eburnamine was a major component in the stem barks. The former compound was
obtained as 17.2% based on crude base and the latter one was obtained as 3.3 % based
on crude base.

Comparing the percentage of crude base from H. zeylanica which collected from
Ceylon , Kenya and Thailand are : leaves; 1.4 %, 2.0 % and 0.8 %, and stem barks;
1.0 %, 1.3 % and 1.7 %, respectively. The leaves from Kenya gives the highest yield
and the stem barks from Thailand gives the highest yield of crude base. Leaves from
Kenya gave 3-epi-dihydrocorymine as a major component (37.0 % based on crude
base), while that from Thailand gave corymine (17.2 % based on crude base) as a
major component. The major components which obtained from the stem barks from
Kenya and Thailand are 10-hydroxy-16-epi-affinine (7.4 % based on crude base) and
(-)-eburnamine (3.3 % based on crude base), respectively. This research showed that
alkaloids from the leaves of H. zeylanica, collected from different locations in Thailand

gave different amount and pattern of alkaloids.
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KOH ; potassium hydroxide
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?,' NaOH : sodium hydroxide
NH40H ‘ammonia solution
NOE g nuclear overhauser effect spectroscopy
| PHSQC - phase-sensitive heteronuclear single quantum coherent
| PROESY : phase-sensitive rotating frame nuclear overhauser effect
spectroscopy
PIC 2 phase-transfer catalyst
Si02 : silica gel
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T™S : tetramethylsilane
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1. Chromatography
1.1 Analytical thin-layer chromatography
Apsorbent . Precoated TLC plates of silica cel 60 F-254 (Merck)

Precoated TLC plates of alumina oxide F-25¢, type E

Mercks
Technigue : one way, ascending, 5 cm
Temperature  : room temperature

Solvent system : solvent fimwizey
Detection : a) UV light at wavelenglh 254 nm

b) Dragendorff's spray reagent

sotution A : bismuth subnitrate 850 Mg
glacial acelic acid 10 mi
Ho0 20 mi
solution B : potassium iodide g mg
H20 20 mi

vl solution A waz B ethesz 5 mi wewfu glacial acelic acid 20 ml

uezsngy 7o ml
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c) s% ceric ammonium sulfate in 8s% phosphoric acic
(spraying reagent)

1.2 Preparative thin-layer chromatography

Adsorbent : silica gel 6o GF-254 (Merck)
Technigue : one way, ascending, 15 cm
Temperature  : room temperature

Solvent system : solvent fiwsnzey
Detection . a) UV light at wavelength zs4 nm
1.3 Column chromatography
Absorbent : silica gel 60, 70-230 mesh for open column Merck), siliza
gel e0, 230-400 mesh for flash column Me-ck), alumir um
oxide ¢o active, neulral 70-230 mesh (Merck), Precoate:

of Kusano CPS-HS-z21-05 for MPLC

Technigue . open column, flash column and medium pressure col.mr
chromalography

Temperature  : room temperature

Packing . 1373 adsorbent len3fussausiaadlu column

Additional of alkaloidal material to column

szanfaet1akasatALERe EendlL organic solvenl dwmrwdzos wdadiessis
column
Solvent system : awfiszyludtmsidn

Detection : Tan TLC uwnz UV light at wavelength 254 nm

2. Physical constant

AmriarevanuiaITesLBeannenffnnIos Yanagimoto Micro Melling Foint

«

Apparatus (hot stage) uazfrzassavsasinsafidnldialagnedosms el

®



3. Spectroscopy

a.1 UV psectra $adame3as  Hitachi UV-3400 spectrometer lu MeOH

3.2 IR spectra Iafamains Hitachi 260 spectrometer Tu KBr disc welu
chloroform

3.3 TH-NMR unz '3C-NMR spectra Fadamains JEOL JNM-GSX 500A
spectrometer Tagld TMS i internal standard tu COClg Wi IR uA N ATy

5.4 MS spectra Tesammiss JEOL JMS-HX 101A  usy JMS-205
spectrometer

a.6 CD spectra fafamedos Jasco J-500 A lu MeOH

2.6 lOUD Fesianuetas DIP-140 Polarimeter s MeOH wis CDCly ansifiazy

4. Solvents

grsaveneBunidfild #vs analytical grade wax commercial grade tHawd

wnsngs newld

Analytical grede

acetone (Merck)

acetonitrile {Merck, Wako Pure Chemical Industries)
benzene (Merck)

dichroromethane {Nacalai Tesque inc.)

dicxane (Kanto Chemical Co. Inc.}
ethanol (Merck)

ethyl acelale (Merck, J.T. Baker)
iso-propanol {Merck)

methanol (Merck, J.T. Baker)

n-butanol (Merck)

n-hexane {(Merck, J.T. Baker)

pyridine - (Kanto Chemical Co. Inc.)



tetrahydrofuran

5. Chemicals

25% ammonia solution
anhydrous sodium sulfate
conc. hydrochloric acid

cone. sulfuric acid

ceric ammonium sulfate
glacial acetic acid

bismuth subnitrate

potassium iodide

ethanethiol

acetic anhydride

diazomethane

sodium carbonate

amberlite RA~g3

amberlite IR-1208B
n-dimethylaminopyridine
anhydrous magnesium sulfate
B-D-(+)-glucose

sodium borohydride
tetra-n-butylammonium hydrogensulfate

ceric sulfate

(Kanto Chemical Co. Irc.)

(Merck)

Merck)

(Merck}

(Merck)

(Wako Pure Chemical ~dustries)
(Nacalai Tesque Inc.)

(May & Baker)

{(May & Baker)

(Kanto Chemical Co. Irz.)

(May & Baker)

(Nacalal Tesque Inc.)

(Nacalat Tesque Inc.}

{(Wako Pure Chemical ~duslries)
(Wako Pure Chemical industries)
(Nacalai Tesque Inc.)

(Kante Chemical Co. Irz.)
(Nacalai Tesque Inc.)

{Kanto Chemical Co. Inz.)
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ABmsunzHan TGt
(Methode and Result)

1. nafeussuanueamanadeniufiwdngn
1.1 PINARLERAINBNA

Tufwdednfioruianretimey 5 $uan 2.6 Alanda Andadion eou
2536 YN wImen 25% NHAOH ilwam 1 fin ntiwiautdon alcohol d7uam 15 Fas
e 3 5 s shasszansfinsesidizimeussanaldmsaea g nanfiulensade o
acohol 8n 2 afs masseefiafaldimrrmoeediraiu ididumnsfaudefamvas s
msheudofiavaaiidan 10% HCl d9un 3 X 400 ml niss SueIazaionsasac n-
hexane dwau 2 a3a = &z soo ml siniuliy ssezanonialvidudte (pk 7)
fugIasaIL 25% armmonia mRALBRRRBIFINETIAzAEA1das chloroform 4 e ¢
ar soo Ml §rmiaezann chloroform fapsdandn dwan 2 ads 9 sy s00 ml
rjﬂﬁwﬁwmmﬁaazﬂummzmn Chloroform ¢2s anhydrous NapSOs szviasInzaig
chloroform Tuwsardldnissanisin lasratafiduusaesesd (RB) e.07 g.

1.2 AVILATLARATREHA

gaafafuiueaniaend BB 3.0 g viwwenadiavety 9 dae Si0p (300 g2
column chromatography eluted column dassninczein 20% MeOH/EtOAc, 0%
MeOH/EIOAC. 0% MeOH/EIOAC uay s0~100% MeOH/EtOAc TamAumnadds
seamiseant eluting solvents fwien o wlifluoanaesdpanuiatn column iz
assanuld 9 INPILEAEINa1Y Eanvonty wearisondeenidlugan o 16 4 saulvia o
fanfiu fin RB4, RB», RB3 uar RB4 fractions wiand sinkendadas Si0s wia AlOs
column chromatography, flash column chromatography, medium pressure
column chromatography waz/ wie preparative TLC Aomanzan wonld wonasand
11-methoxystrictamine, cabufiline, harman, peraksine, rausutrine, 10~
hydroxystrictamine, rausctranine usz compactinervine ennwxuAfiLazIIgARS

a + A’
Borenllf
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Crude RB

Si07 column
— 20% MeOH/EtOACc RB1— 11-methoxystrictamine (6),

cabufiline (12), harman (4), peraksine (16)
> 30% MeOH/EtOAc RB2— rausutrine (13), 10-hydroxystrictamine (7),

ransutranine (14), compactinervine (17)

s 40% MeOH/EtOAc RB3

(> 50~100% MeOH/EtOAc  RB4

11-methoxystrictamine, cabufiline, harman usx peraksine

fraction RB; shwnuensae Al,Og flash column chromatography i sox
benzene/EtOAC B00 ml, 10% MeOH/EIOAc 200 ml way MeOH flu eluting
solvents %u fraction sz 30 ml wesz fraction shwiessmeuuu TLC fraction
Finiloufusaddofu fraction a-13 (62.1 mg) ¥wkunsessy SiO, preparative
TLC 14 15% MeOH/CHCly flu developing solvent wonldans 11-
methoxystrictamine s6.0 mg waz cabufiline 18.4 mg fractions 14-21 (21.9 mg)
iwendadan Si0, preparative TLC 16 15% MeOH/EtOAcC u developing
solvent wenld harman 3.8 mg fraction 23-2¢ (242.6 mg) dwmneneae Si0
flash column chromatography % 10% MeOH/CHClz 1w eiuting solvent wanle

peraksine 27.2 mg

rausulrine, 10-hydroxystrictamine, rausutranine, usy compactinervine

fraction RB, ¥iwwnnsesn Si0p column chromatography 14 5%
MeQH/CHCls 300 ml, 10% MeOH/CHCIz 300 mi, 20% MeOH/CHClz 300 ml. 30%
MeOH/CHCla 200 ml, usz MeOH w eluting solvents Ju fraction az 20 ml
vuday fraction smesmamaudan TLC fraction 1-4 shwhwendiesiae SiOp flash

column chromatography 14 20% MeOH/acetone lw eluting solvent wonld
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rausutrine 2.8 mg fraction s-7 sihwunndadiy Si0p prepative TLC 14 CHCI3
#iusiafan ammonia Lﬂu' developing solvent wanldans 10-hydroxystrictamine 2.8
mg, rausutranine 3.3 mg uey compaclinerving 1.1 mg.

Tuwdadnifudiofion nuawus 2532 7.4 Alanty shuasdadpiiniadiaaiud
niatsuu ddmsataueaninand (RA) 2.9 niW  mIETALDAAIREEA 8.5 NIW
sruensrldusanifaods  laswalainiad wenldsr harman 3.6 mg. 11-

methoxyslrictamine 39.0 mg, B-carboline 1.0 mg, perakine t6.0 mMg,

tetraphyllicine 12.0 mg, flexicorine 12.2 mg usz lanceomigine 5.8 Mg

2, mIefnuazuanuessinesfnmnUfenduynyein
2.1 NIENALEAANBDHA
vRendulisumed vty ¢ 1.5 kg wpeynurnfufiafouiiguinn 2535
iniingan 25% NH.OH solution ilwaay + fu nsssinansdaday 0s% ELOH $ruu
20t wasn 3 S n9ee wEnlanIsveandldnTeanaNis nanfiedierianuddedan osx
FIOH Bn 3 a%e 9 oz 2 ¥ nIpawasIzive goudadridinsniaddureavaanda win
448 W azanvpaviRIviledan 2% HoS04 ag. solution w10 afs 9 sr 100 ml
niey uszdesnsazaionIadan benzene 2 efa 9 a8y 100 M dFumTazaona il Tueig
(pH 9) MuE1IAYGIY 25% ammonia oie paaeasafInEsaza AR CHCly 91uu
12 651 9 a2 100 ml dassazann CHCIg Faprindu 1wam 2 e o sz 100 mil fide
safninln CHClg faw anhydrous H,S04 szwsbiusianmsldniaaniiudu tdanzain
Adluuesncond 26.2 g. sfimIszaiosedan n-BuOhH $hwan 10 nf1 5 az 80 ml 3z
wpmzezss n-BuOH iy Tesafindas n-BuOH 170 g.
2,2 NTILANLIRAIRBHE
gIafeuoanIanad 4.0 nin shwwonbdiidudgau 5 (fractions) #ap Si0»
column chromatography 1f CHClg . 5% MeOH/CHCl3, 10% MeOH/CHCl3, 20%
MeOH/CHCla, 30-50% MeOH/CHCl; waz MeOH 1w eluting solvent WU w
fraction é 5 fa Cy, Cp, Cz., Cs. Cs usz Cg Awd AU fractions

e o 1
Wi wuendesan Si0,  column  chromatography, flash  column
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chromatography, medium pressure column chromalography, wsz/ wie

. = a o . 1 &
preparative TLC fiwviwzan aixuaupiuazsiosziboad1a ¢ datii

Crude CHCl3 extr. from stem barks

Si07 column
— CHCl3 8]
5% MeOH/CHCly Cy — (+)-cburnamonine (48),
(+)-eburnamenine (49)
— 10% MeOH/CHClA C3 - (+)-isoecburnamine (45), (-)-eburnamine
(42), pleiocarpamine (33)
— 20% MeOH/CHCls C4 — tubotaiwine (39), pleiomutinine (53),

yohimbol (29)
— 30~50% MeOH/CHCl3 Cj

- MeOH g

(+)-eburnamonine waz {+)-eburnamenineg

fraclion C, shwsunndadan Si0s flash column chromatography 14 10% n-
hexane/EtOAc u eluting solvent mnﬁfnﬁwmnmn‘lﬁu%qwﬁifu@hn Si02
preparative TLC ¥ 20% acetone/n-hexane 1flu developing solvent wanLe (+)-

eburnamonine 7.1 mg &8z (+)-eburnamenine 8.2 My

{+)-isoeburnamine

(+)-isoeburnamine ¥nsanwinleonsdiu MeOH san fraction Cg 'léwiwin

42.7 Mg

(-)-eburnamine waz pleiccarpamine
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Fraction Cz wianfiensfinier (+)-isoeburnamine sanliduda shwwanday
Si0, flash column chromatography 14 10x MeOH/EtOAc 1w eluting solvent

sanlé (-)-eburnamine 32.7 mg (Anadinsn MeOH) uaz pleiocarpamine 70.8 mg

{(rra@nan MeQOH)

Tubotaiwine, pleiomutinine sy yohimbol

fraction Cgq thwwendan SiOp flash column chromatography 1 CHCI;
fdugaras ammonia iw eluting solvent leeu fraction sz 40 mi fraction # 4
swsondedamaies MPLC column chromatography 14 CHCiy : EiOAc : MeOH
(4 : 4 : 1) Ju eluting solvent uwonld tubotaiwine 1a.e mg fraction A s
fuemse MPLC column chromatography 4 tox MeOH/EtOAc 1lw eluting
solvent uenldl pleiomutinine e1.2 mg lasanw&nan MeCH  fraction fio11-13
waeanreday Si0, flash column chromatography 9 3% MeOH/CHClI, A
fa ammonia Ju developing solvent wenlé yohimbol e.8 mg.

gsafason n-BuOH 3.0 a¥w shwwenegiongiu 5 #fae Si0y  column
chromatography 11 3ox MeOH/GHCl3, sox MeOH/CHCls, uaz 70~-100%
MeOH/CHCl; i eluting solvent Fasmwnsawtiadu fractions dew 5 fe By, B

= ar « o L 1 J
(1) Bg ATNRIPU ATHLHULN WRCINERSIDEATNINTGH

Crude n-BuOH extr. from stem barks

8107 column
— 30% MeOH/CHCl3 B — strictosidinic acid (30)
— 50% MeOH/CHCl3 B2 — hunterioside (51),

hunterioside B (52)
L 70~100% MeOH/CHCl3 B3
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strictosidinic acid

fraction By ¥iwuansiag Si0p flash column chromatography 14 CHClg -

MeOH : HoO (6 : 3 : 0.5) flu eluting solvent woald strictosidinic acid 3s.0 mg

hunterioside wax hunterigside B

fraction By siwsensay SiO, flash column chromatography 16 CHCly -
MeOH : Hy0 (6 : 3 = 0.5) tiiu eluling solvent uanlé hunterioside 15.0 mg usz

hunterioside B 4.2 mg

3, ATIAARGAZLOARNIVINLLENIIY

3.1 ATIRAALERANBDA

Tunnsaunusis Winflofeniamny 2536 d1man 2.5 kg shwomilndan 25%

NH4OH solution 450 ml a1 Au niaEdasn 05w ELOH $ w12 it
Bwaat 3w nses wdrimnrsmenidldnisasaain mnfiiaisiwautdedin o5y
MeOH 8n 3 o 9 a2 2 %4 ninsunzizive dawfisfaldiansanmudusesvamile win
760.5 n¥n asmnEIadaisan 2% HpSO,4 ag. solution $awan 10 a3 9 sz 250 ml
nI09 uazAIEIIETANINTAR benzene 2 a3e o sz 100 mi YFumaasaiansaldidueg
(pH ) Arnansezatn 25% ammonia sfausenasndanEIRzA1UA a2 CHCl $yusw 8
n¥s n ay 200 ml §asniszate CHClg Fapvanduiiuan 3 afs 9 sy soo ml fide
ddivRely CHCly éan anhydrous NaoS04  szwielddenioldnsasnudu Idmssda
fifuusaniaoed (L) 10.0 g. SAAEIIaZEEA9Aan N-BuOH 1w 5 a%3 ¢ 6z 400 m
sumpEIazany n-BuOH Ty Tdimaafindas n-BuOH 33.0 g.

Tuanduynet Audiafien fgwoew 2535 uewdsiman s Alandy dwieda

fauidnsang & fansindiouu tdrandedan CHCOLg (A) 10.5 niu

3.2 ATILENLBRFINBLE
fEiaLaaaEend A 91U 10.5 ¥ dhwaneanedieveny 5 fan Si0p Column

Chromatography 1f s% MeOH /CHCly 10% MeCH/CHClz, 20% MeOH/CHCIg,
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30% MeOH/CHCIla, usz s0% MeOH/CHCI3, ifiu eluting solvents. 0% MeOH
/CHCl5 eluent s column siw uendedau Si0p Flash Column Chromatography
1§ CHCl3 usz CHClz f'u MeOH iw eluting solvent udardaufiRun nudidiees
eluting soluent wndwien 5 swisawenld deformylcorymine 115.9 mg ure
corymine 923.3 Mg 10-20% MeoH/CHCl3 eluent siwauandedan Si0s flash
column chromatogrophy 1f n-hexame/EtOAc Tufast dau 12 1 was 1 @ 2 LAZ
FtOAC wffw eluting solvents wenld deformylcorymine s8.3 mg corymine 1182.3
mg, deformylcoryzeylamine 3.0 mg way coryzeylamine 17.6 mg  20%
MeQH/CHCl; eluent shwnupneedas Si0p flash column chromatogrgphy was
Si0, prepavetive TLC o fluorocarpamine 1.9 mg uas lanceomigine 18.4 mg
30-50% MeOH/CHCI5 eluent sihwnupndesae Si0, flash column chromatography
14 5-7% MeOH/CHCI5 «flu eluting solvent wenld Np-methyl-ad-amino-seco-
voacarpine 43.6 mg

sateuosnsond L 49men 10.15 ¢ shwwensgtavieny ¢ de Si0p column
chromatography 1% 5% MeOH/CHCl3 10% MeCH/CHCIls, 20% MeOH/CHCls, 30%
MeoH/CHCla waz MeOH du eluting solvent TemAunaudidazes eluting sotvent
Twen @ dsunsoueridn Fractions #ve 5 fle Ly, Lz, Lg, La uaz Ls fractions
RN wisniliuwendeaas 5i0, column  chromatography, flash column
chromatography, medium pressure column chromatography uwaz /#3c

% b2 =1 = b4 i’ J
preparative TLC enunnaAnIzaEn AILHUDNLRSITERZIBIATIIR
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Crude CHCI3 extr. from leaves (plant materials were collected in August, 1993)

Si07 column

[y 5% MeOH/CHCl3  Lj — corymine (23), deformylcoryzeylamine (38),
coryzeylamine {37), Na-demethycorymine (22),
Nj-demethyldeformylcorymine (21),
pleiocarpamine (33), tubotaiwine (39)

s 10% MeOH/CHCl3 Lo =178 17,4',5',6'-tetrahydrousambarenine (66),
17R 174,56 -tetrahydrousambarenine (67)
— 20% MeOH/CHCI3 L3

- 30% MeOH/CHCI3 L4 - hunteriatryptamine (68)
> MeOH L5

coryming, deformylcoryzeylamine, coryzeylamine, Np-demethylcorymine,

Na-demethyldeformylcorymine.

Fraction L; ¥wiwusndas SiDp column chromatography 14 4o%
CHCl3/Et0Ac s00 mi, ELOAc soo ml sx MeoH/EtOAC s00 mg 10 %
MeOH/EtOAC 1000 ml 20 % MeOH/EtOAc 300 mi waz MeOH uflu eluting sclvent
yu fraction &z so ml fraction #i e-t4 s wsneesiag Si0, flash coiumn
chromatography 4 CHCly fifwdadowenlufls 1w eluting solvent wanle
corymine 1747.4 mg dsanufniiluiliinfenaan EtOAc  Fractions 1e-26
samrwenApdan Si0, flash column chromatography 16 3% MeOH/CHCly ST
eluting solvent s nfuusnld¥uignilindie Si0p preparative TLC 1§ FtOAc iu
developing solvent 1% deformylcoryzeylamine 2s.2 mg uwnz coryzeylamine
101.6 mg Fractions 32-42 siwnewm SiOp flash column chromatography 1t sx
MeQOH/CHCl; 1y eluting solvent wdaunndan SiOp preparative TLC I 15%
MeOH/EtOAc 1T developing solvemt 14 Na-demethylcorymine s4.8 mg unz

Ng-demethyldeformylcorymine 10.6 mg Fraction 43 dwwunndan Si0p flash
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column chromatography udamudan SiO, preparative TLC 14 ax MeOH/
CHCl5 fiudafnunnlufiody developing soivent wanld pleiocarpamine 13.1 mg

wyz tubotaiwine 14.0 mg

(178)- waz (17RA)-17,4,5 6 -tetrahydrousambarenine

Fraction Lo shwneu SiO, column chromatography ¢ s% MeQOH/CHCI;
fidusz Aaowowlafis so0 ml 1w eluting solvent $u fractions sz so ml use
asnameudan TLC Fractions 5-7 3in column siwwendasan AlOg flash column
chromatography 1% 1o% MeOH/EtOAc flw eluting solvent wenld (175)-
17,4',5",6'-tetrahydrousambarenine 4s5.8 mg wusz (17R)-17,4 .5 .6 -

letrahydrousambarenine s4.6 mg

Hunleriatrypiamine

Fraction L, +hwiuendae Si0, flash column chromatography 19 20%

MeOH/FtOAC 4o ml fu eluting solvent $u fracticn sz 10 ml wazAsrvmeuAaL
TLC fractions 4-8 wwwpngasan Si0, preparative TLC 14 CHCl3 : n-hexane :

MeOH (5 : 2 : 2) vJu eluting solvent wenld hunteriatryptamine 13.7 mg
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4. Isolated Alkaloids and Their Yields

4.1 Rauvolfia sumatrana Jack
The isolated alkaloids and their yields from the leaves of Rauvolfia

sumatrana are shown as follows:

Alkaloids First collection Second collection
(February, 198%) (April, 1993)
mg %o mg %
harman (4) 3.6 0.04 38 0.1
11-methoxystrictamine (6) 39.0 0.5 56.0 1.9
f-carboline (5) 1.0 0.01 - -
perakine (15) 16.0 0.2 - -
tetraphyllicine (9) 12.0 0.1 “ -
flexicorine (11) 12.2 0.1 - -
lanceomigine (10} 58 0.07 - -
cabufiline (12) - - 18.4 0.6
peraksine (16) - - 22 0.9
rausutrine {13) - - 2.8 0.1
10-hydroxystrictamine (7) - - 2.8 0.1
rausutranine (14) - - 3.3 0.1
compactinervine (17) - - 1.1 0.04
Total 89.6 1.02 115.4 3.84

% : based on crude base
42 Hunteria zeylanica (Retz) Gardn. ex Thw.
The isolated alkaloids and their yields from the stem barks and the

leaves of Hunteria zeylanica are shown as follows:
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4.2.1 The first collection (June 1992, stem barks and leaves)

Alkaloids Stem barks Leaves
mg %o mg %o

{(+)-eburnamonine (48) 7.1 0.2 - #
(+)-eburnamenine (49) 8.2 0.2 - -
(+)-isoeburnamine (45) 42.7 1.1 - -
{-)-eburnamine (42) 132.7 33 - -
pleiocarpamine (33) 70.8 1.8 - -
tubotaiwine (39) 13.9 0.3 - -
pleiomutinine (53) 91.2 2.3 . -
yohimbol (29) 9.8 0.2 - -
strictosidinic acid (50} 35.0 1.2 - -
hunterioside (51) 15.0 0.5 - -
hunterioside B (52) 4.2 0.1 - -
corymine (23) - - 2105.6 20.1
deformylcorymine (65) - - 174.2 1.7
deformylcoryzeylamine (38) ; - 63.0 0.6
coryzeylamine (37) - - 7.8 0.2
fluorocarpamine (69) - - 1.9 0.02
lanceomigine (10) - - 19.4 0.2
Np-methyl-30i-amino-seco -

voacarpine (70) - - 43.6 0.4

Total 430.6 11.2 2425.6 23.1

% - based on crude base
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4.2.2 The second collection (August 1993, leaves)

Alkaloids Leaves
mg %o
corymine (23) 17474 17.2
deformylcoryzeylamine (38) 252 0.2
coryzeylamine (37) 101.6 1.0
Na-demethylcorymine (22) 34.8 1.0
Na-demethyldeformylcorymine (21) 10.6 0.1
pleiocarpamine (33) 13.1 Q.1
tubotaiwine (39) 14.0 0.1
17§ 17,45 ,6'-tetrahydrousambarenine (66) 45.8 0.5
17R 17.4,5',6'-tetrahydrousambarenine {67) 69.3 0.7
hunteriatryptamine (68) 13.7 0.1
Total 20755 204

% : based on crude base
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Characterization and Identification of Isolated Alkaloids

1. Harman (4)

Harman was obtained as a colorless amorphous solid.

UV Amax hm : 203.2, 233.6, 287.0, 334.7, 348.0
EI-MS m/z (%) 182 (M1, 100), 154 (21), 91 (10)
IH-NMR & . 837 (1H, d, J = 5.3 Hz, H-3), 8.16 (1H, br-s, N-H), 8.12

(1H, dd, J = 7.9, 1.0 Hz, H-5), 7.83 (1H. d, J = 5.3 Hz, H-4), 7.55 (1H,td, I = 5.7,
1.0 Hz, H-7), 7.53 (1H, dd, ] =5.7, 2.3 Hz, H-8), 7.30 (1H, ddd, J = 7.9, 5.7, 2.2
Hz, H-6), 2.84 (3H, s, Me).

5 4
| =
N
7 N ; =5
Ho CH,
harman (4}



2. 11-Methoxystrictamine (6)
This base was obtained as a colorless amorphous solid.
CD Ae24.5 (nm) : 0 (213), -3.00 (219), -20.65 (238), 0 (250), +10.66 (276),

0 (346), (c = 0.000455, MeOH)
UV Apax nm (log €)  : 228.8 (4.08), 278.7 (3.40)

IR (KBr) cm'1 : 3400 (br), 2910, 1735, 1595
EI-MS m/z (%) : 352 (M,100), 322 (11), 293 (45), 264 (13), 210 (10),
121 (9)
HR-FABMS . Found 353.1864, requires 353.1865 leading to the chemical

formula C21H25N203 (M+H)*

IH-NMR & : 730 (1H, &, I =8.3 Hz, H-9), 7.19 (1H, d, J = 2.4 Hz, H-
12), 6.71 (1H, dd, J = 8.3, 2.4 Hz, H-10), 549(1H, q, j = 7.1 Hz, H-19), 4.66 (1H,
d, ] = 4.9 Hz, H-3), 4.04 (1H, br-d, J = 169 Hz, H-21P), 3.83 (3H, s, Ar-OMe),
3.72 (3H, s, COOMe), 3.67 (1H, td, I = 14.4, 6.1 Hz, H-6B), 3.50 (1H, br-s, H-15),
3,10 (1H, d, J = 16.9 Hz, H-21a), 2.70 (1H, dd, J = 13.6, 5.8 Hz, H-5a), 2.68
(1H, ddd, 7 = 13.6, 5.4, 2.7 Hz, H-14), 2.58 (1H, td, J = 14.2, 4.9 Hz, H-58), 2.07
(1H, d, J = 3.9 Hz, H-16), 1.97 (1H, dd, J = 14.6, 4.9 Hz, H-6c1), 1.73 (1H, dd, J =
13.6, 2.9 Hz, H-14), 1.54 (3H, dd, ] = 7.1, 2.7 Hz, H-18).

13c.NMR : See Table 1, page 64.

11-methoxystrictamine (6)
18
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3. B-Carboline (8)

B-Carboline was obtained as a colorless amorphous solid.

UV Amax nm : 211.5, 233.3, 281.9, 288.3, 337.4, 350.6
 EIMS m/z (%) 168 (M, 100), 140 (25), 114 (12)
IH.NMR & . 11.65 (1H, s, NH), 9.55 (1H, s, H-1), 8.35 (1H, d, T = 5.8

Hz, H-3). 8.28 (1H, d, J = 6.0 Hz, H-4), 8.23 (1H, d, } = 8.0 Hz, H-5), 7.80 (1H,
d, ] = 8.5 Hz, H-8), 7.74 (1H, td, J= 8.3, 0.8 Hz, H-7), 7.42 (1H, td, ] = 8.0, 1.1
Hz, H-6).

[B-carboline (5)
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4. Perakine (15)

Perakine was obtained as white small crystals from diethyl ether.

UV Amax nm : 219.4,257.1

IR (KBr) e . 3430 (br), 2960, 1740, 1720, 1595, 1240

EI-MS m/z (%) : 350 (M, 100), 321 (20), 251 (17), 196 (34), 168 (73)
IH-NMR 3§ . 9.84 (1H, d, J = 0.6 Hz, CHO), 7.78 (1H, d, J = 7.4 Hz,

H-12), 7.61 (1H, 4, ] = 8.0 Hz, H-9), 7.48 (1H, d, J = 7.4 Hz, H-12), 7.39 (1H, td,
1=177, 1.4 Hz, H-10), 7.23 (1H, td, J = 7.4, 0.8 Hz, H-11), 494 (1H, d, ] = 1.1
Hz, H-17), 4.18 (1H, d, J = 9.4 Hz, H-3), 3.63 (1H, dd, ] = 6.1, 5.8 Hz, H-5), 3.33
(IH, dq, T = 9.1, 6.6 Hz, H-19), 2.88 (1H, t, J = 5.2 Hz, H-15), 2.81 (JH, dd, J =
11.8, 5.0 Hz, H-600), 2.47 (1H, dd, ¥ = 5.8, 5.5 Hz, H-16), 2.18 (3H, s, OAc), 2.17
(14, d, J = 9.1Hz, H-20), 1.77 (1H, dd, J = 14.8, 9.6 Hz, H-140), 1.65 (1H, 4, J =
11.8 Hz, H-6B), 1.60 (1H, dd, T = 14.8, 5.2 Hz, H-14p), 1.29 (3H, d, J = 6.6 Hz,
H-18).

I3C.NMR : See Table 1, page 64.
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5. Tetraphyllicine (9)

This base was obtained as a colorless amorphous solid.

UV Amax nm : 205.4, 283.8

IR (KBr) em-1 : 3440 (br), 1605, 1300, 1260

EI-MS m/z (%) . 308 (M™, 100), 236 (10), 183 (42), 144 (18)

IH-NMR & . 7.45 (1H, dd, J = 7.2, 1.1 Hz, H-9), 7.15 (1H, td, T = 7.7,

14 Hz, H-11), 6.79 (1H, td, ] = 7.4, 1.1 Hz, H-10), 6.65 (1H, d, J = 7.7 Hz, H-
12), 5.25 (1H, q, ] = 6.6 Hz, H-19), 4.47 (1H, s, H-17), 347 (1H, d, ] = 9.6 Hz,
H-3), 3.42 and 3.36 (each 1H, d, J = 15.7 Hz, H-21), 3.12 (1H, t, ] = 5.2 Hz, H-
15), 3.04 (1H, t, J = 5.5 Hz, H-5), 2.77 (3H, s, N-Me), 2.65 (1H, .5, H-2), 2.16
(IH, td, J = 5.8, 1.4 Hz, H-16), 2.06 (1H, d, ] = 11.8 Hz, H-6a), 1.92 (1H, dd, J =
11.8, 5.2 Hz, H-68), 1.84-1.80 (2H, m, H-14), 1.66 (3H, d, J = 6.6 Hz, H-18).

tetraphyllicine (9)
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6. Flexicorine (11)
Flexicorine was obtaited as a red amorphous solid
UV Amax nm : 213.8, 277.0, 463.7
EI-MS m/z (%) : 674 (MT,78), 368 (16), 313 (22), 264 (21), 236 (34),
137 (16), 57 (100)
IH-NMR (CD30D) 8 : 6.92 (1H, s, H-9), 6.47 (1H, s, H-12), 5.37 (1H, q, J =
6.9 Hz, H-19), 3.75 (1H, d, ] = 6.8 Hz, H-3), 3.74 (3H, s, Ar-OMe), 3.56 (1H, ddd,
1=15.6, 2.4, 2.2 Hz, H-21x), 3.47 (1H, br-d, J = 15.8 Hz, H-21P), 3.25 (1H, dd, J
=6.1, 5.6 Hz, H-5), 3.17 (1H, t, I = 5.4 Hz, H-15), 2.86 (3H, s, N-Me), 2.72 (1H,
s, H-2), 2.63 (1H, dd, J = 7.6, 4.8 Hz, H-16), 2.33 (1H, d, J = 12.5 Hz, H-6a),
199 (1H, dd, J = 14.4, 4.1 Hz, H-140), 1.81 (1H, dd, J = 12.5, 5.1 Hz, H-6f3).
1.66 (3H, dd, J = 6.6, 1.2 Hz, H-18), 1.43 (1H, dd, ] = 14.4, 5.2 Hz, H-14B), 7.28
(1H, s, H-129, 6.56 (1H, s, H-9", 5.51 (1H. q, J = 6.6 Hz, H-19), 4.01 (1H, bs-d,
J=15.4 Hz, H-21'B), 3.79(3H, s, COOMe"), 3.77 (1H, s, H-15", 3.04 (1H, d, J =
154 Hz, H-21'®), 2.75 (1H, ddd, J = 14.4, 9.0, 2.5 Hz, H-5'et), 2.75 (1H, ddd, J =
144, 11.2, 6.1 Hz, H-5'B), 2.72 (1H, ddd, T = 13.1, 10.0, 2.2 Hz, H-3'a), 2.54
(IH, ddd, J] = 14.4, 11.2, 9.0 Hz, H-6'at), 1.96 (1H, br-dd, J = 14.4, 9.6 Hz, H-
14'p), 1.90 (1H, ddd, J = 14.4, 6.1, 2.9 Hz, H-6'3), 1.86 (1H, br-dd, T = 14.4, 7.8
Hz, H-14'at), 1.65 (3H, dd, J = 6.8, 1.7 Hz, H-18"), 1.41 (1H, ddd, J = 13.1, 12.2,
6.1 Hz, H-3'B).
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13C.NMR © See Table 2, page 65.

flexicorine (11)
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7. Lanceomigine (10}

Lanceomigine was obtained as a colorless amorphous solid.

UV Apax nm : 205.9, 256.8, 298.1
EI-MS m/z (%) . 382 (M, 63), 337 (63), 236 (28), 194 (47), 122 (100).
[H-NMR § : 7.28 (1H, d, J = 8.0 Hz, H-9), 7.19 (1H, td, J = 8.0, 1.4

Hz, H-11), 6.83 (1H, td, J = 7.7, 1.1 Hz, H-10), 6.57(1H, dd, J = 8.0, 1.1 Hz, H-
12), 5.39 (I1H, q, J = 7.2 Hz, H-19), 4.79 (1H, s, H-17), 3.97 (1H, 4, J] = 17.3 Hz,
H-2100), 3.57 (IH, dd, J = 13.8, 3.3 Hz, H-50), 3.57 (1H, dd, J = 3.3, 2.2 Hz, H-
3), 3.55 (3H, 5, OMe), 3.55 (1H, dd, J = 4.1, 1.9 Hz, H-15), 2.96 (3H, s, N-Me),
294 (1H, d, J = 17.3 Hz, H-21B), 2.92 (1H, ddd, J = 16.2, 13.8, 5.2 Hz, H-6p),
277 (1H, dd, 7 = 13.8, 5.2 Hz, H-58), 2.29 (1H, ddd, J] = 13.6, 4.1, 2.2 Hz, H-
148), 2.25(1H, dd, J = 16.2, 3.8 Hz, H-6a), 2.03 (1H, ddd, I = 13.6, 3.3, 1.9 Hz,
H-140), and 1.48 (3H, dd, = 7.2, 2.5 Hz, H-18).

13C.NMR : See Table 1, page 64.

12 -
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lanceomigine (10)
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8. Cabufiline (12)

Cabufiline was obtained as a colorless amorphous solid.

UV Amax nm . 213.6, 252.3, 310.9

IR (KBr) cm-! : 3430, 2950, 1740, 1620, 1492, 1466

EI-MS m/z (%) 750 (M, 100), 732 (93), 598 (15), 276 (7),

HR-FABMS : found 751.4072, requires 751.4071 leading to the chemical

formula C44H55N407 (M+H)*
IH-NMR (DMSO-dg) & : 6.69 (1H, s, H-9), 6.41 (1H, s. H-12), 3.94 (1H, d,
J=5.1 Hz, H-3), 3.66 (3H, s, Ar-OMe), 3.59 (3H, s, 17-OMe), 3.54 (1H. ddd, J =
13.7, 13.7, 4.9 Hz, H-5a1), 3.20 (1H, d, J = 15.4 Hz, H-21w), 3.02 (1H, g, T = 5.8
Hz, H-19), 2.99 (1H, d, J = 3.9 Hz, H-16), 2.67 (3H, s, N-Me), 2.58 (1H, s, H-2), -
2.56 (1H, ddd, J = 14.7, 14.7, 5.7 Hz, H-6B), 2.48 (1H, d, J = 3.1 Hz, H-15), 2.40
(1H, dd, ] = 13.7, 5.6 Hz, H-5B), 2.36 (1H, H-14), 2.20 (1H, d, J= 159 Hz, H-
21B), 1.73 (14, H-14), 1.44 (1H, dd, J =14.6, 4.1 Hz, H-60), 1.10 (3H, d, J = 5.6
Hz, H-18), 6.93 (1H, s, H-9", 5.98 (1H, s, H-12", 5.35 (14, q, J = 6.9 Hz, H-
199, 3.73 (3H, s, 17-OMe), 3.69 (1H, d, J = 154 Hz, H-21'a), 3.49 (3H, s, Ar-
OMe), 3.17 (JH, ddd, J = 10.9, 10.9, 10.9 Hz, H-5'0t), 2.91(1H, d, J = 15.4 Hz,
H-21'8), 2.87 ( 1H, s, H-16"), 2.64 ( 1H, dd, J = 10.5, 10.5 Hz, H-5'8), 2.43 (3H,
s, N-Me), 2.29 (1H, ddd, J = 13.9, 13.9, 9.5 Hz, H-6'B), 1.78 (1H, dd, J = 13.2,
96 Hz, H-6'a), 1.54 (3H, dd, T = 6.8, 1.5 Hz, H-18), 2.18 & 1.57 (2H, H-3), 1.78

& 1.73 (2H, H-14")
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9. Peraksine (16)

Peraksine was obtained as a colorless amorphous solid

r UV Apax nm 1 223.5, 278.6
IR (KBr) em-l 1 3400 (br), 2930, 1460, 920, 820,750
- E-MS mz (%) © 310 (M, 17), 309 (18), 279 (5), 207 (8), 178 (6),

167 (19), 149 (100)
IH-NMR (DMSO-de) & . 10.73 (1H, s, NH), 7.32 (1H, 4, J = 8.8 Hz, H-9),
725 (1H, dd, J = 8.1, 0.7 Hz, H-12), 6.98 (1H, t, ] = 8.3, 1.2 Hz, H-11), 6.91 (1H,
, j = 9.0, 1.2 Hz, H-10), (1H, s, H-17), 3.99 (1H, t, ] = 8.6 Hz, H-3),.3.84 (1H,
d 1=115Hz H-21a), 3.58 (1H, t, J = 5.2 Hz, H-5), 3.32 (IH, dd, J = 12.0, 2.5
Hz, H-21p), 3.14 (1H, m, H-19), 2.80 (1H, dd, J = 15.2, 6.6 Hz, H-60), 2.45 (1H,
d,J = 15.1 Hz, H-6B), 1.90 (1H, ddd, J = 10.8, 10.8, 4.5 Hz, H-140), 1.539 (1H, 4,
J = 9.0 Hz, H-15), 1.42 (1H, d, J = 9.0 Hz, H-20), 1.35 (1H, m, H-14B), 1.28 (1H,
d,J = 4.4 Hz, H-16), 1.27 (3H, d, ] = 7.0 Hz, H-18).
13C.NMR : See Table 1, page 64.

peraksine (16)
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10. Rausutrine (13)
Rausutrine was obtained as a dark-red amorphous solid.

CD Ae23 (nm) . 0 (240), +5.24 (257), +0.19 (301), +0.58 (310), 0 (322),
_4.86 (355), -2.72 (394), -3.89 (418), 0 (470), {c =
0.000156, MeOH)

UV hmax (loge)nm = 277.9 (4.23), 478.4 (3.44)

EI-MS m/z (%) - 722 (MY 42, 16), 704 (13), 210 (8), 137 (14)

HR-FABMS (+KI) - Found 723.3751, requires 723.3758 leading to the chemical
formula C42H5 N4O7 (M+2+H)*, and found 761.3329,
requires 761.3317 leading to the chemical formuia
C42H50N407K (M+2+K)+

IH-NMR 3 . 6.87 (1H, s, H-9), 6.25 (1H, s, H-12), 4.10 (1H, d, J =

5.1 Hz, H-3), 3.77 (3H, s, Ar-OMe), 3.74 (1H. ddd, J = 13.7, 13.7, 4.9 Hz, H-5¢0),

3.70 (3H, s, 17-OMe), 3.47(1H, d, J = 15.6 Hz, H-21a), 3.04 (1H, q, J = 5.9 Hz,

a H-19), 2.95 (1H, d, J = 3.9 Hz, H-16), 2.74 (34, s, N-Me), 2.70 ( 1H, br-s, H-15),

268 (1H, ddd, T = 15.2, 13.7, 6.1 Hz, H-6B), 2.64 (1H, m, H-140), 2.61 (1H, s,

H-2), 2.51(1H, dd, J = 13.7, 6.1 Hz, H-5f), 2.25 (1H. d, ] = 15.6 Hz, H-21B), 1.73

(14, dd, ] = 15.2, 5.4 Hz, H-6a1), 1.62 (1H, H-14B). 1.26 (3H, d, J = 5.8 Hz, H-

18), 7.30 (1H, s, H-12", 6.57 (1H, s, H-9"), 5.43 (1H, q, ] = 6.6 Hz, H-19"), 4.02

(14, d, J = 15.4 Hz, H-21'o0), 3.79 (3H, s, 17'-OMe), 3.76 (1H, br-s, H-15%, 3.01

(1H, d, J = 15.6 Hz, H-21'B), 2.82(1H, ddd, J = 12.7, 8.3, 4.4 Hz, H-5'at), 2.76

(14, d, J = 1.4 Hz, H-16", 2.70 (ZH, m, H-5'8, H-3'at), 2.53 (1H, m, H-6'B), 1.94

(14, dd, J = 14.7, 7.8 Hz, H-6'0t), 1.86 (2H, m, H-14", 1.64 ( 3H, dd, T =6.9, 1.7

Hz, H-18), 1.34 (1H, ddd, J = 15.7, 11.0, 8.6 Hz, H-3'B).




13Bc.NMR

: See Table 2, page 65.
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11. 10-Hydroxystrictamine.(7)
This base was obtained as a colorless amorphous solid.

CD A2 (mm)  : 0 (211), -12.39 (229), 0 (246), +9.19 (275), +4.40 (300),

+3.60 (310), 0 (350), (c = 0.000379, MeOH)
UVAmaxnm  : 280.6 ( +2N NaOH -> 205.3, 305.0)
EILMS m/z (%) : 338 (M*, 100), 279 (50), 250 (15), 196 (8).
HR-FABMS . Found 339.1704, requires 339.1709 leading to the chemical

formula C20H23N203 (M+H)*t
IH-NMR & : 7.45 (1M, d, J = 8.3 Hz, H-12), 6.94 (1H, d, J = 2.7 Hz, H-9),
6.78 (1H, dd, ¥ = 8.3, 2.6 Hz, H-11), 5.50 (1H, q, J = 7.0 Hz, H-19), 4.64 (1H, d,J
=4.9 Hz, H-3), 4.04 (1H, 4, J = 16.8 Hz, H-21«), 3.70 (3H, s, 17-OMe), 3.67 (14,
ddd, J = 14.4, 14.4, 5.8 Hz, H-6B), 3.51 (1H, br-s, H-15), 3.11 (1H, d, J = 16.9
Hz, H-21B), 2.71 (1H, dd, J = 14.4, 5.9 Hz, H-5B), 2.67 (1H, ddd, J = 13.7, 5.1,
2.5 Hz, H-140), 2.61 (1H, ddd, J = 14.2, 14.2, 4.6 Hz, H-5a), 2.13 (1H, d, T = 3.9
Hz, H-16), 1.97 (1H, dd, J = 14.6, 4.8 Hz, H-6), 1.75 (1H, dd, J = 13.9, 2.5 Hz,
H-14B), 1.55 (3H, dd, J = 7.1, 2.5 Hz, H-18).

I3C.NMR . See Table 1, page 64.

10-hydroxystrictamine (7)
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12. Rausutranine (14)
This base was obtained as a red amorphous solid.
CD Ae?3 (nm) - 0 (210), -16.06 (220), 0 (240), +6.38 (255), 0 (322),
-6.38 (355), -4.32 (390), -4.73 (415), 0 (512)
UV Ampax (Jog€)nm @ 209.6 (4.45), 278.4 (4.31), 472.8 (2.40)

EI-MS m/z (%) . 708 (M*+2, 16), 368 (3), 338 (9), 279 (9), 211 (),
129 (12), 44 (100)
HR-FABMS (+KI) © Found 709.3606, requires 709.3601 leading to the

chemical formula C41H49N407 (M+2+H)*, and found

747.3170, requires 747.3160 leading to the chemical

formula C41H48N407K (M+2+K)*
IH-NMR $ : 7.15 (1H, s, H-9), 6.29 (1H, s, H-12), 3.96 (1H, d, ] =4.4
Hz, H-3), 3.77(3H, s, Ar-OMe), 3.63 (1H, q, ] = 6.3 Hz, H-19), 3.33 (1H, d, J =
8.1 Hz, H-16), 3.29 (1H, ddd, ] = 14.2, 7.1, 2.7 Hz, H-50), 3.26 (1H, d, J = 16.4
Hz, H-21q), 3.08 (1H, dd, J = 8.1, 4.2 Hz, H-15), 2.75 (3H, s, N-Me), 2.71 (1H,
dd, J = 14.2, 7.4 Hz, H-5B), 2.68 (1H, d, J = 16.6 Hz, H-21B), 2.64 (1H, s, H-2),
210 (1H, dd, J = 13.9, 4.2 Hz, H-140), 1.91 (1H, ddd, J = 154, 7.1, 2.7 Hz, H-
6f), 1.72 (1H, dd, J = 14.2, 4.4 Hz, H-14f3), 1.49 (1H, dd, I = 15.4, 7.4 Hz, H-
60)), 1.27(3H, d, T = 6.3 Hz, H-18), 7.32 (1H, s, H-12), 6.57 (1H, s, H-9, 5.43
(1H, g, J = 6.9 Hz, H-19"), 4.03 (1H, br-d, J = 15.7 Hz, H-21'a0), 3.79 (3H, s, 17-
OMe), 3.77 (1H, br-s, H-15"), 3.02 (1H, 4, I = 15.3 Hz, H-21'§), 2.82 (1H, ddd, J
=127, 12.2, 4.4 Hz, H-5'0), 2.78 (1H, d, J = 1.5 Hz, H-16"), 2.73 (1H, m, H-
To), 271 (1H, dd, J = 12.7, 8.6Hz, H-5'B), 2.53 (1H, ddd, J = 14.4, 11.3, 8.6 Hz,
H-6'B), 1.94 (1H, dd, I = 14.4, 8.1 Hz, H-6'ct), 1.87 (2H, m, H-14", 1.64 (3H, dd,
J=68, 2.7 Hz, H-18), 1.37 (111, ddd, T = 15.7, 11.0, 7.6 Hz, H-3'B).
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I3C.NMR : See Table 2, page 65.
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13. Compactinervine (17) .

This base was obtained as a colorless amorphous solid.

UVAmaxnm  : 293.1, 329.9

EIMS m/z (%) : 356 (M, 49), 283 (41), 225 (100), 167 (77).

IH-NMR & : 8.58 (1H, s, NH), 7.21 (1H, d, J = 7.4 Hz, H-9), 7.15 (1H, td, I
=178, 1.3 Hz, H-11), 6.94 (1H, td, J = 7.7, 0.5 Hz, H-10), 6.85 (1H, d, ] = 7.8 Hz,

" H-12), 3.94(1H, br-s, H-3), 3.89 (3H, s, 17-OMe), 3.53 ( 1H, q, J = 6.1 Hz, H-19).
310 (1H, ddd, I = 14.3, 7.6, 6.8 Hz, H-5a), 2.96 (IH, br-s, H-15), 2.85 (1H, d, ]
=125 Hz, H-21), 2.79 (1H, m, H-5B), 2.79 (1H, m, H-6P), 2.76 (11, ddd, J =

- 13.5, 34, 3.0 Hz, H-140), 2.08 ( 1H, d, J = 12.5 Hz, H-21[3), 1.85 (1H, dd, J =

UL Sty S b A St A W PR S A

124, 8.3 Hz, H-6a), 1.16 (1H, ddd, J = 13.5, 3.5, 3.5 Hz, H-148),1.10 (3H, d, J =
6.3 Hz, H-18)

compactinervine (17)
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14. (+)-Eburnamonine (48)

This base was obtained as a colorless amorphous solid.

[apld . +88° (c =0.41, CHCI3)

UV Amax Dm . 2419, 267.0, 294.9

IR (KBr) e~ : 2960, 2930, 1700, 1630, 1460, 1380, 1340, 760

ELMS m/z (%) . 294 (M¥, 100), 265 (23), 237 (19), 224 (14),180 (1),
167(13)

IH-NMR & . 8.37 (1H, ddd, J = 7.5, 1.4, 0.7 Hz, H-12), 7.43 (1H, dd,

1=71, 1.7 Hz, H-9), 7.32 (1, d, J = 7.4, 1.5 Hz, H-11), 7.28 (1H, d, J = 7.6,
15 Hz, H-10), 3.98 (1H, s, H-21), 3.33 (1H, dd, J = 13.9, 6.3 Hz, H-5p), 3.25(1H,
ddd, T = 139, 11.5, 5.9 Hz, H-50), 2.91 (1H, dddd, J = 16.8, 11.5, 6.6, 2.9 Hz, H-
68), 2.67 (JH. d, J = 16.6 Hz, H-170), 2.59 (1H, d, J = 16.6 Hz, H-17p), 2.59
(IH, br-d, J = 125 Hz, H-30), 2.48 (1H, ddd, § = 16.8, 5.3, 2.4 Hz, H-601), 2.42
(IH, td, T = 12.5, 3.2 Hz, H-3B), 2.05 (1H, dq, ] = 14.8, 7.6 Hz, H-19), 1.76 (1H,
ddddd, J = 13.7, 13.4, 12.5, 3.9, 1.7 Hz, H-140), 1.66 (1H, dq, J = 14.9, 7.6 Hz,
H-19), 149 (1H, br-d, J = 13.7 Hz, H-15a), 139 (IH, dddd, J = 13.5, 3.0, 3.0 Hz,
H-14p), 1.04 (1H, td, T = 13.7, 3.9 Hz, H-15p)

I3C.NMR : See Table 3, page 67.

(+}-eburnamonine (48)
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15. (+)-Eburnamenine (49)

This base was obtained as a colorless amorphous solid.

[a]p1® . +171° (c = 0.385, CHCI3)
UV Amax nm . 224.5,259.7, 301.6, 311.8
IR (KBr) cm | . 2935, 2850, 1645, 1470, 1440
EL-MS m/z (%) . 278 (MT, 8), 249 (29), 208 (29), 149 (23),
- JENMR § . 7.47 (1H, d, J = 7.8 Hz, H-9), 7.33 (14, d, J = 8.1 Hz, H-

; 12),7.18 (1H, td, J = 7.3, 1.2 Hz, H-11), 7.10 (1H, td, J = 8.1, 1.0 Hz, H-10), 6.92
(1H,d, J = 7.8 Hz, H-16), 5.08 (1H, d, J = 7.8 Hz, H-17), 4.28 (1H, s, H-21), 3.37
(1H, dd, J = 13.9, 5.6 Hz, H-5ct), 3.28 (1H, td, I = 13.7, 11.5, 5.2 Hz, H-5p), 3.04
' (1H, m, H-6B), 2.75 (1H, ddd, J = 14.0, 12.2, 3.0 Hz, H-3w), 2.68 (1H, br-d, J =

14.0 Hz, H-3B), 2.52 (1H, ddd, J = 16.1, 6.6 Hz, H-60), 1.99 (1H, dq, J = 14.9,
7.5 Hz, H-19), 1.73 (1H, qt, 13.2, 4.2 Hz, H-14f), 1.70 (1H, dq, J = 14.9, 7.4 Hz,
H-19), 1.48 (1H, br-d, J = 13.6 Hz, H-158), 1.43 (IH, dt, 3 = 13.2, 3.2 Hz, H-
140), 1.15 (1H, td, J = 13.7, 3.6 Hz, H-15a), 1.00 3H, t, J = 7.6 Hz, H-18)

e T e L = a2

13c.NMR . See Table 3, page 67.

(+)-eburnamenine (49)
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16. (+)-Isoeburnamine (45)

(+)-Isoeburnamine was obtained as a white prism from MeOH.

[olp18 : +102 ¢ (c = 0.615, CHCl3)
- Melting point £ 210°C
UV Amax nm : 227.8,281.1
IR (KBr) cm-1 = 3100 (br), 2950, 2935, 2870, 1475, 1315, 750
EI-MS m/z (%) : 296 (M™, 100), 267 (42), 249 (18), 208 (9), 193 (4)
IH-NMR 8 . 7.50 (1H, d, J = 7.6 Hz, H-9), 741 (1H, dd, J = 6.8, 1.2

Hz, H-12), 7.19 (1H, td, ] = 7.1, 1.2 Hz, H-11), 7.15 (1H, td, J = 7.8, 1.2 Hz, H-
10), 6.06 (1H, td, J = 5.1, 1.2 Hz, H-16), 3.85 (1H, br-s, H-21), 3.34 (1H, dd, | =

137,59 Hz, H-58), 3.25 (1H, ddd, J = 13.7, 11.5, 5.6 Hz, H-5a), 3.00 (1H, m,
- H-6P), 2.65 (1H, br-d, J = 11.0 Hz, H-3f), 2.60 (1H, dd, J = 12.3 Hz, H-3a), 2.54

(1H, dd, T =14.2, 5.9 Hz, H-6at), 2.52 (1H, d, ] = 4.6 Hz, OH), 2.19 (1H, dd, J =
149, 1.2 Hz, H-17B), 2.18 (1H, dq, J = 14.8, 7.6 Hz, H-19), 2.00 (IH, dd, J =
149, 49 Hz, H-170), 1.76 (IH, qt. J = 13.2, 3.7 Hz, H-14a), 1.64 (1H, td, T =
134, 3.4 Hz, H-15B), 1.55 (1H, br-d, J = 13.4 Hz, H-15a), 1.46 (1H, dq, J = 14.8,

. 74 Hz, H-19), 1.39 (1H, dt, J = 13.2, 3.2 Hz, H-148), 0.93 (3H, t, J = 7.6 Hz, H-
- 18) |
- Be.NMR : See Table 3, page 67.

(+)-ispeburnamine (45)
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17. (-)-Eburnamine (42)

This base was obtained as a white prism from MeOH.

[o)p!8-3 - .83 ° (c=1.175, CHCI3)
: Melting point : 105°C
UV Amax nm . 201.6, 228.3, 282.1
IR (KBr) cm : 3300 (br), 3050, 2940, 1460, 1345, 1300
EI-MS m/z (%) . 296 (M, 78), 267 (34), 249 (39), 208 (21), 193 (28),

180 (60), 167 (100)
IH-NMR 3 © 772 (1H, dd, J = 7.1, 1.5 Hz, H-12), 746 (1H, d, ] = 6.8
Hz, H-9), 7.18 (1H, td, 7.1, 1.5 Hz, H-11), 7.14 (1H, td, J = 7.5, 1.4 Hz, H-10),
554 (1H, s, H-16), 3.72 (1H, s, H-213, 3.47 (1H, s, OH), 3.23 (1H, dd, J = 13.7,
6.4 Hz, H-5¢1), 3.15 (1H, ddd, J = 13.7, 11.4, 5.8 Hz, H-5B), 2.92 (1H, m, H-6B),
249 (1H, dd, J = 16.1, 2.0 Hz, H-601), 2.48 (1H, dd, J = 15.7, 3.0 Hz, H-3a1), 2.29
(1H, td, J = 14.9, 3.2 Hz, H-3B), 2.28 (1H, dd, J = 13.7, 5.1 Hz, H-178), 2.02 (IH,
dg, 1= 15.1, 7.6 Hz, H-19), 1.66 (1H, qt, J = 13.4, 3.1 Hz, H-140), 1.48 (1H, dd,
I=163,7.1 Hz, H—l’j’a), 1.46 (1H, dq,J = 15.9, 7.1, H-19), 1.34 (1H, br-d, J =

134 Hz, H-15a), 1.27 (1H, ddd, T = 13.4, 6.1, 3.1 Hz, H-14B), 0.88 (3H, 1, ] = 7.6
Mz, H-18),0.81 (1H, td, J = 13.5, 3.9 Hz, H-15p),

-~ 13CNMR : See Table 3, page 67.

{(-)-eburnamine (42)
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18. Pleiocarpamine (33)

Pleiocarpamine was obtained as white needles from MeOH.

[ap!8 : +120 ° (¢ = 0.49, CHCI3)
-~ Melting point : 161 °C
- UV Amqax om © 229.4, 284.6
- IR (KBr) e © 2900, 1740, 1460, 1310, 1280, 1210, 750
. ELMS m/z (%) . 322 (M1, 37), 263 (100), 234 (26), 180 (80)
- IH-NMR & . 7.55 (1H, ddd, T = 5.9, 2.7,0.7 Hz, H-9), 7.10 (1H, ddd, ]

=95, 7.1, 1.7 Hz, H-11), 7.09 (1H, ddd, J = 10.0, 7.1, 1.9 Hz, H-10), 6.97 (I1H,
ddd, ] = 6.2, 2.5, 0.8 Hz, H-12), 5.32 (1H, qd, J = 6.8, 1.7 Hz, B-19), 5.22 (14, d,

. ]=4.1 Hz, H-16), 3.84 (1H, br-s, H-21), 3.58 (3H, s, OMe), 3.52 (1H, ddd, J =
39, 3.5, 2.5 Hz, H-15), 3.36 (1H, ddd, J = 14.7, 10.2, 2.9 Hz, H-5a1), 3.16 (1H,
. ddd, J = 15.6, 8.5, 2.7 Hz, H-6B), 2.68 (1H, ddd, J = 16.1, 10.3, 6.4 Hz, H-6at).

2.60 (1H, d, J = 14.0 Hz, H-21at), 2.51(1H, ddd, J = 13.1, 3.9, 2.6 Hz, H-14a),
229 (1H, ddd, J = 13.1, 8.6, 6.4 Hz, H-5f), 2.20 (1H, ddd, J = 13.2, 4.4, 2.5 Hz,

- H-14B), 1.74 (1H, br-d, J = 13.0 Hz, H-21p), 1.49 (3H, ddd, J = 6.8, 2.2 Hz, H-18)

13c.NMR : See Table 4, page 68.

pleiocarpamine (33)
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19. Tubotaiwine (39)

_ This base was obtained as a colorless amorphous solid.
 [ojp!9 : +560 ° (¢ = 0.575, CHCI3)
L UV Amax nm . 230.1, 298.4, 327.8

| R (KBr) o1 . 3375, 2970, 2940, 1680, 1620, 1250 (br)

ELI-MS m/z (%) : 324 (M7, 59), 267 (30), 229 (100), 180 (88), 167 (74),
149 (64)

| I.NMR § : 8.85 (1H, s, NH), 7.15 (1H, d, J = 7.6 Hz, H-9), 7.11

(1, td, 7= 7.6, 1.2 Hz, H-11), 6.88 (1H, td, J = 7.3, 0.9 Hz, H-10), 6.81 (1H, d, J
: =79 Hz, H-12), 3.86 (1H, s, H-21), 3.77 (1H, s, OMe), 3.07 (1H, ddd, J = 4.6,
 97,2.5 Hy, HAS), 3.06 (1H, td, J = 11.9, 8.0 Hz, H-5B), 3.01 (1H, ddd, J = 12.2,
52, 3.0 Hz, H-3B), 2.89 (1H, ddd, J = 14.2, 12.8, 7.0 Hz, H-60), 2.86 (1H, ddd, J
=119, 10.1, 73 ¥z, H-50), 249 (1H, ddd, J = 12.2, 11.6, 6.4 Hz, H-3), 1.99
(11, dd, ] = 9.8, 4.9, 2.5 Hz, H-20), 182 (1H, ddd, J = 14.2, 8.0, 7.3 Hz, H-6p),
| 182 (11, dddd, J = 14.8, 11.6, 5.2, 4.6 Hz, H-14P), 1.82 (111, dddd, T = 14.8, 6.4,
j 30, 2.7 Hz, H-14a), 0.82 (2H, dg, J = 15.0, 7.6 Hz, H-19), 0.71 (3H, t, J = 7.3
bz, H-19)

 3CNMR * See Table 4, page 68.

N
H

CO.,Me
tubotaiwine (39)
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20. Pleiomutinine (53)

This base was obtained as white needles from MeOH.

[a]p!® : +233 ° (¢ =0.55, CHCI3)
~ Melting point : 265 °C
UV Apax nm : 211.0, 2555, 311.4, 328.6
IR (KBr) e : 3400 (br), 2950, 2870, 1760, 1735, 1610, 1480, 755
EI-MS m/z (%) : 614 (MT, 100), 555 (9), 478 (36), 307 (18), 135 (96),
107 (29)
'HR-FABMS . Found 615.3701, requires 615.3699 leading to the

chemical formula C,nH 47N 40y (M+H)+

IH-NMR & : 6.94 (1H, dd, J = 7.3, 0.9 Hz, H-9), 6.88 (1H, td, I = 7.6,
1.2 Hz, H-11), 6.59 (1H, dd, J = 7.3, 6.7 Hz, H-10), 6.04 (1H, d, J = 7.9 Hz, H-
12), 537 (1H, qd, J = 6.7, 1.8 Hz, H-19), 5.10 (1H, d J = 4.9 Hz, H-16), 451 (1H,
br-d, J = 12.2 Hz, H-21a), 3.69 (3H, s, 17-OMe), 3.53 (1H, br-s, H-15), 3.19 (1H,
td, J = 12.2, 2.4 Hz, H-5a}, 3.13 (1H, br-s, H-3), 3.04 (1H, d, J = 12.5 Hz, H-
21B), 2.87 (1H, br-d, J = 12.2 Hz, H-5B), 246 (1H, td, I = 14.3, 4.3 Hz, H-60),
1.63 (3H, dd, ] = 7.0, 2.4 Hz, H-18), 1.56 (2H, m, H-14), 1.10 (1H, d, J = 14.6
Hz, H-60), 7.14 (1H, d, J = 8.2 Hz, H-11"), 6.90 (1H, d, ] = 7.0 Hz, H-9'), 6.44
(1H, dd, ] = 7.9, 7.3 Hz, H-10"), 3.68 and 3.58 (2H, each d, J = 11.9 Hz, N-CH2).
348 (1H, s H-219, 3.18(2H, m, H-3"), 3.14 (1H, dd, ] = 12.9 Hz, H-5'a), 3.12
and 1.74 (2H, H-16", 2.97 (1H, 4, J = 12.9 Hz, H-5'B), 2.28 and 1.59 (2H, H-6"),
2.27 (14, dd, T = 13.4, 3.7 Hz, H-15'B), 2.03 (1H, q, J = 7.3 Hz, H-19"), 1.92 (1H,
td, ] =122, 42 Hz, H-17'8), 1.74 and 1.53 (2H, H-14"), 1.61 (1H, H-17'a), 1.34
(1H, td, ] = 13.4, 3.6 Hz, H-15'at), 0.52 ( 3H, d, J = 7.4 Hz, H-18")

3C-NMR . See Table 5, page 69.




MeO,C? 16

pleiomutinine (53)
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21. Yohimbol (29)

Yohimbeol was obtained as a amorphous solid.

[alpl? : -35° (¢ =0.50, MeOH)

UV Amax nee : 225.8,282.1

IR (KBr) cm” 1 : 3420, 3250 (br), 2940, 1460, 800, 745

EI-MS m/z (%) : 296 (M*, 100), 267 (3), 184(10), 169(23), 156 (9)

IH-NMR & : 7.84 (IH, s, NH), 7.47 (1H, d, ] = 7.8 Hz, H-9), 7.32

(IH, d, T = 8.1 Hz, H-12), 7.15 (1H, 1d, T = 7.1, 1.2 Hz, H-11), 7.08 (1H, td, J =
80, 1.5 Hz, H-10), 4.17 (1H, td, J = 2.7, 2.9 Hz, H-17), 3.30 (1H, dd, J = 11.4,
19 Hgz, H-3), 3.08 (1H, dd, J = 11.0, 5.4 Hz, H-5B), 3.01 (1H, dddd, J = 148,
109, 5.8, 24 Hz, H-68), 2.91 (1H, ddd, J = 11.0, 2.7 Hz, H-21p), 2.72 (1H, ddd, j
=149, 41, 2.7 Hz, H-60), 2.62 (1H, td, ] = 113, 4.4 Hz, H-5a), 2,17 (1H, dd, J
2110, 108 Hz, H210y), 1.84 (1H, dd, J = 12.9, 2.9 Hz, H-180:), 1.83 (1H, dd, J
- =129,29 Hz, H-140), 1.74 (1H, ddd, ] = 134, 5.4, 3.0 Hz, H-160), 1.67 (1H,
m, H15), 158 (4H, m, H-18), 1.45 (2H, m, H-190, H-20), 1.45 (1L, dt, J =
129, 2.7 Hz, H-19B), 1.29 (1H, td, T = 13.4, 2.5 Hz, H-16B), 1.27 (1H, q, j = 12.0
- Hz, H-14p),

BCeNMR : See Table 3, page 67.
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22. Strictosidinic acid (50) '

This glucosidic alkaloid was obtained as a white amorphous solid.

CD A<23 (nm) . 0(223), -25.65 (232), -0.20 (265), -0.80 (280),

-0.20 (285), -1.40 (288), 0 (296), (c = 0.000756, McOH)

UV Amax nm : 221.3,271.3, 288.8

IR (KBr) cm-1 : 3400 (br), 2920, 1640, 1530, 1080

FAB-MS m/z (%) 517 (M+H)T, 91), 359 (33), 171 (43), 144 (12)
HR-FABMS : Found 517.2192, requires 517.2186 leading to the chemical

formula CogH33N209 (M+H)*
IH.NMR (CD30D) § : 7.55 (1H, s, H-17), 7.41 (1H, d, J = 8.1 Hz, H-9), 7.31
(14, dd, J = 8.3,0.7 Hz, H-12), 7.11 (1H, td, J = 8.1, 1.0 Hz, H-11), 7.02 (14, td,
J=8.1, 1.0 Hz, H-10), 5.82 (1H, ddd, I = 17.8, 10.5, 7.5 Hz, H-19), 5.80 (1H, d, J
= 9.5 Hz, H-21), 5.28 (1H, br-d, ] = 17.3 Hz, H-18), 5.18 (1H, dd, J = 10.7, 1.2
Hz, H-18), 4.34 (1H, br-d, J = 11.9 Hz, H-3), 3.64 (dd, J = 12.9, 4.6 Hz, H-5a),
3.11 (1H, ddd, T = 12.2, 11.9 , 4.6 Hz, H-5B), 3.01 (1H, ddd, J = 15.8, 11.9, 4.6
Hz, H-600), 2.96(1H, ddd, J = 12.7, 4.7, 4.6 Hz, H-15), 2.89 (1H, dd, J = 15.8, 4.6
Hz, H-6(), 2.66 (1H, br-s, H-20), 2.33 (1H, td, J = 15.9, 3.2 He, H-14), 2.09 (1H,
td, ] = 14.1, 4.1 Hz, H-14), 4.82 (1H, d, J = 7.8 Hz, H-1), 4.01 (1H, dd, J = L3,
2.0 Hz, H-6"), 3.68 (1H, dd, J = 11.7, 6.9 Hz, H-6"), 3.44 (1H, dd, T = 9.0, 9.0
g Hz, H-3"), 3.40 (1H, ddd, J = 9.0, 6.8, 2.2 Hz, H-5"), 3.26 (IH, dd, J = 9.8, 9.1
Hz, H-4), 3.23 (1H, ddd, J = 9.2, 8.0 Hz, H-2')
BC.NMR : See Table 6, page 71.
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23. Hunterioside (51)
This novel glycosidic alkaloid was obtained as white amorphous solid.
CD Ae19 (nm) : 0 (213), 49.06 (219), 0 (223), -23.9 (231), -0.21 (269),
-1.03 (280), -0.41 (285), -1.44 (289), 0 (292),
(c =0.000147, MeOH)

UV Amax nm 1 221.0, 2714, 288.5, 357.8
FAB-MS m/z (%) : 679 (M+HDT, 31), 207 (55), 115 (57),
HR-FABMS : Found 679.2709, requires 679.2715 leading to the chemical

formula C33H43N2014 (M+H)*

IHNMR (CD30D : D20 = 5:1) &

. 7.52 (1H, s, H-17), 7.44 (1H, dd, J = 8.3, 0.8 Hz, H-9),
744 (1H, dd, J = 8.3, 0.8 Hz, H-12), 7.14 (1H, td, J = 8.3, 1.2 Hz, H-11), 7.04
(IH,td, J = 7.8, 1.0 Hz, H-10), 5.83 (1H, ddd, J = 17.6, 10.5, 7.6 Hz, H-19), 5.70
(IH, d, J = 9.3 Hz, H-21), 530 (1H, d, J = 17.3 Hz, H-18 cis), 523 (I1H, d, J =
10.7 Hz, H-18 trans), 491 (1H, d, J = 3.7 Hz, H-1"), 4.87 (1H, d, I = 8.1 Hz, H-
I, 440 (1H, br-d, J = 11.7 Hz, H-3), 3.95 (1H, dd, J = 11.5, 5.1 Hz, H-6), 3.83
(IH, dd, J = 11.7, 2.2 Hz, H-6", 3.81 (1H, dd, J = 12.0, 3.9 Hz, H-6"), 3.75 (1H,
t,J=9.3 Hz, H-3"), 3.75 (1H, dd, J = 12.5, 8.8 Hz, H-500), 3.73 (1H, dd, J = 12.2,
10.5 Hz, H-6"), 3.73 (1H, m, H-5"), 3.59 (1H, m, H-5"), 3.47 (1H, t, J = 9.0 Hz,
H-4, 3.46 (1H, dd, J = 9.5, 8.3 Hz, H-3'), 3.45 (1H, dd, J = 9.5, 2.6 Hz, H-2"),
343 (1H, dd, J = 9.5, 9.3 Hz, H-4"), 3.27 (1H, dd, J = 9.2, 8.0 Hz, H-2"), 3.19
(IH, ddd, J = 12.5, 12.5, 5.6 Hz, H-5B), 3.04 (1H, ddd, J = 13.1, 12.5, 8.8 Hz, H-
60), 2.94 (1H, ddd, T = 12.2, 4.6, 4.4 Hz, H-15), 2.93 (1H, dd, J = 13.1, 4.6 Hz,
- H-6P), 2.68 (1H, m, H-20), 2.30 (1H, ddd, J = 14.6, 14.6, 3.6 Hz, H-14), 2.13
‘- (IH, ddd, ] = 14.6, 14.6, 4.1 Hz, H-14)
BCNMR : See Table 6, page 71.
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24. Hunterioside B (52)
This glycosidic alkaloid was obtained as a white amorphous solid.
CDAe?3 (nm) : -3.08 (205), 0 (211), +5.13 (217), 0 (222), -22.23 (231),
-0.41 (265), -0.95 (281), -0.41 (285), -1.29 (289), 0 293),
(c = 0.000177, MeOH)

UV Amax nm 1 221.1, 271.5, 288.8
FAB-MS m/z (%) : 679 (M+H)*, 34), 539 (6), 413 (16), 207 (100), 115 (100)
HR-FABMS . Found 679.2725 (required 679.2715) leading to the chemical

formula C39H43N2014 (M+H)™T, and found 701.2524

(required 701.2533) leading to the chemical formula

C32H4N2014Na (M+Na)™
IHNMR (CD30D) & : 7.52 (1H, s, H-17), 7.43 (1H, d, J = 7.8 Hz, H-9), 7.30
(14, dd, J = 7.3, 1.0 Hz, H-12), 7.11 (1K, 1d, J = 7.0, 1.2 Hz, H-11), 7.02 (1H, td,
=19, 0.8 Hz, H-10), 5.85 (1H, ddd, J = 17.5, 11.6, 7.5 Hz, H-19), 5.78 (1H, d, J
=9.3 Hz, H-21), 5.31 (1H, d, J = 17.4 Hz, H-18), 5.19(1H, d, I = 11.9 Hz, H-18),
440 (1H, d, J = 11.7 Hz, H-3), 3.70 - 3.64 (4H, m, H-5, H-6', H-6", H-3"), 3.20
(1H, td, T = 12.2, 5.1 Hz, H-5), 3.03 - 2.93 (3H, m, H-6, H-6, H-15), 2.68 (1H, m,
H-20), 2.32(1H, td, J = 14.6, 2.4 Hz, H-14), 2.09 (1H, td, J = 14.6, 4.8 Hz, H-14),
485 (1H,t J = 8.1 Hz, H-1"), 3.99 (1H, dd, T = 11.7, 1.9 Hz, H-6"), 3.55 (1H, d,J
= 8.8 Hz, H-3), 3.51 (1H, t, ] = 9.3 Hz, H-4"), 3.42 (1H, m, H-5"), 3.34 (1H, ¢, I =
8.3 Hz, H-29, 5.18 (1H, d, J = 3.9 Hz, H-1"), 3.94 (1H, ddd, J = 10.0, 5.4, 2.4 Hz,
H-5"), 3.82 (1H, dd, T = 11.7, 2.4 Hz, H-6"), 3.44 (1H, dd, J = 9.5, 3.6 Hz, H-2"),
330 - 3.26 (1H, congealed by solvent peak, H-4")
BcNMR : See Table 6, page 71.




49

o O A R T et s G =P i el R T e




20

25, Corymine (23)

Corymine was obtained as white needles from EtOAc.

Melting point : 188 °-191° C (MeOH)

UV Apax nm : 207.2, 257.0, 313.9

IR (KBr) cmr- 1 : 3200 (br), 2950, 1720, 1600, 1490, 1280, 1260

EEMS m/z (%) : 382 (MY, 100), 295 (29), 171 (66), 144 (26)

IH-NMR (DMSO-dg) & : 7.14 (1H, dd, J = 7.4, 1.1 Hz, H-9), 6.86 (1H, td, J

=77, 1.2 Hz, H-11)}, 6.69 (1H, d, J = 4.9 Hz, 17-0OH), 6.33 (1H, t, J = 7.2 Hz, H-
10), 6.13 (1H, d, ] = 7.4 Hz, H-12), 5.33 (1H, q, J = 6.9 Hz, H-19), 4.92 (1H, d, J
=4.8 Hz, H-17), 4.27 (1H, d, J = 4.4 Hz, H-3), 3.89(1H, d, } = 15.9 Hz, H-21),
3.75 (3H, s, OMe), 3.66 (1H, d, J = 7.3 Hz, H-15), 2.90 (1H, d, ] = 15.9 Hz, H-
21), 2.90 (1H, m, H-5), 2.75 (1H, dd, J = 12.0, 7.6 Hz, H-5), 2.64 (1H, m, H-14),
2.64 (3H, s, N-Me), 2.56 (1H, m, H-6), 1.64 (3H, dd, J = 7.0, 2.1 Hz, H-18), 1.38
(1H, dd, J = 12.7, 6.9 Hz, H-6),

I3C-NMR : See Table 4, page 68.
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26. Deformylcoryzeylamine (38)

This new base was obtained as a white amorphous solid.

[alp2d : -90.4 ° (c = 0.24, MeOH)

UV Amax nm : 207, 262, 284 (br), 292

FAB-MS m/z (%) : 721 (M+H)*, 100), 367 (22), 309 (13), 211 (27), 180 (68)
HR-FABMS : Found 721.3967, requires 721.3965 leading to the chemical

formula C43H53N406 (M+H)*
IH.NMR (pyridine-d5) & . 11.59 (1H, br-s, NH), 7.77 (1H, d, ] = 7.4 Hz, H-

19),7.50 (1H, br-s, H-9), 7.29 (1H, d, ) = 7.3 Hz, H-12"), 7.23 (1H, t, ] = 7.3 Hz,

H-11%, 7.21(1H, t, I = 7.4 Hz, H-10"), 7.01 (1H, 4, J = 7.9 Hz, H-11), 6.26 (1H,
d,1=79Hz, H-12), 531 ( 1H, q. ] = 54 Hz. H-19%, 5.27 (1H, q, ] = 6.9 Hz, H-
19), 5.08 (1H, br-d, J = 11.5 Hz, H-3'), 4.70 (1H, d, J = 8.8 Hz, H-3), 4.44 (1H, d,
J=10.7 Hz, H-17"), 4.17-4.12 (3H, m, H-5', H-15', H-17", 3.79 (1H, dd, J =
144, 8.6 Hz, H-6"), 3.72 (1H, m, H-15), 3.70 (1H, d, I = 17.6 Hz, H-21), 3.62
(1H, d, J = 13.7 Hz, H-21"), 3.56 (3H, s, OMe), 3.51 (1H, br-s, H-16), 3.45 (1H,
dd, ] = 144, 8.1 Hez, H-6", 3.25 (1H, m, H-5), 2.98 (1H, d, J] = 17.6 Hz, H-21),
296 (1H, m, H-14"), 2.94 (1H, d, J = 13.7 Hz. H-21"), 2.92 (3H, s, N-Me), 2.65 -
2.55 (2H, m, H-5, H-6), 2.51 (6H, s, N'-Me), 2.32 (1H, dd, J = 13.4, 8.0 Hz, H-
14), 2.25 (IH, m, H-14), 2.17 (1H, dd, ] = 134, 4.9 Hz, H-14), 1.88 (1H, dd, J =
1.7, 8.3 Hz, H-6), 1.58 (3H, dd, ] = 6.9, 1.4 Hz, H-18), 1.49 (3H, br-d, 1 =54
Hz, H-18")

I3C-NMR : See Table 5, page 69.
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27. Coryzeylamine (37)
This new base was obtained as a white amorphous powder.

[]p23 - -24.0 ° (¢ = 0.25, MeOH)

UVAmax nm (logg) @ 207 (4.69), 263 (4.27), 287 (4.05), 295 (3.98), 320 (3.55)

FAB-MS m/z (%) > 749 (M+H)*, 100), 367 (14), 307 (27), 211 (24),
154 (91), 136 (55)

HR-FABMS : Found 749.3927, requires749.3914 leading to the chemical
formula C44H53N407 (M+H)*

IH-NMR (pyridine-ds) &

11.28 (1H, br-s, NH), 7.76 (1H, d, J = 6.3 Hz, H-9",
7.54 (1H, br-s, H-9), 7.31 (1H, d, J = 6.3 Hz, H-12), 7.21 (2H, m, H-10", H-11"),
7.02 (1H, dd, T = 7.8, 1.8 Hz, H-11), 6.20 (1H, d, J = 7.8 Hz, H-12), 5.87 (1H, s.
H-17), 5.33 (1H, g, J = 7.1 Hz, H-19", 5.28 (1H, g, J = 7.4 Hz, H-19), 5.08 (IH,
br-d, ] = 11.9 Hz, H-3"), 4.54 (1H, d, J = 4.1 Hz, H-3), 447 (1H, d, ] = 10.4 Hz,
H-17), 4.19 (1H, d, ] = 6.9 Hz, H-15), 4.17 - 4.13 (2H, m, H-5', H-15"), 4.14
(IH, d, J = 104 Hz, H-17), 4.08 (1H, d, J = 17.1 Hz, H-21), 3.80 (1H, dd, J =
146, 9.8 Hz, H-6"), 3.66 (3H, s, OMe), 3.61 (1H, d, J = 14.4 Hz, H-21"), 3.46
(1H, dd, J = 14.6, 8.0 Hz, H-6"), 3.24 (1H, dd, J = 14.2, 7.4 Hz, H-14), 3.02 (1H,
m, H-5), 2.99 (1H, m, H-14%, 2.96 (1H, d, J = 17.1 Hz, H-21), 2.92(1H, d, J =
144 Hz, H-21), 2.81 (3H, s, N-Me), 2.63 (2H, m, H-5, H-6), 2.52 (3H, s, N-Me)),
248 (3H, s, OMe"), 2.25 (1H, m, H-14"), 1.93 (1H, dd, J = 14.2, 4.4 Hz, H-14).
176 (3H, dd, I = 6.8, 1.7 Hz, H-18), 1.57 (3H, br-d, J = 5.1 Hz, H-18), 1.36 (1H,
m, H-6)
I3c-NMR . See Table 5, page 69.
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28. Nz-Demethylcorymine (22)

This alkaloid was obtained as a colorless solid.

o . +12.0 ° (c = 1.25, CHCI3)
- UV Amax nm . 205.0, 241.6, 297.8
- R(KBr) e - 3360 (br), 2950, 2750, 1740, 1610
- EI-MS m/z (%) . 368 (M, 100), 351 (27), 324 (4), 184 (6), 157 (6),
130 (18)
3 HR-MS : Found 368.1743, requires 368.1736 corresponding to the

chemical formula C2 jH24N204 (M)t
IH-NMR (DMSO-dg) & : 7.15(1H,d, I=75 Hz, H9), 681 (1,14, = 7.6,

12 Hz, H-11), 6.64 (1H, d, J = 4.6 Hz, 17-OH), 6.38(1H, td, ] = 7.3, 1.0 Hz, H-
0), 632 (1H, d, J = 7.6 Hz, H-12), 5.89 (1H, s, NH), 5.31 (1H, d, § = 6.6 Hz, H-
;. 19), 494 (1H, d, J = 4.6 Hz, H-17), 4.17 (1H, d, ] = 4.2 Hz, H-3), 3.90 (1H, d, T =
V 159 Hz, H-210)), 3.74 (3H, s, OMe), 3.67 (1H, d, J = 7.3 Hz, H-15), 3.16 (1H., td,
b 1= 120, 7.5 Hz, H-50), 2.88 (1H, d, J = 16.4 Hz, H-21p), 2.74 (1H, dd, J = 11.9,
73 Hz, H-5B), 2.61 (1H, dd, T = 14.2, 7.6 Hz, H-14B), 2.56 (1H, td, ] = 12.4, 7.3
b Wi, H-6B), 1.84 (1H, dd, ] = 14.2, 4.4 Hz, H-14a), 1.64 (3H, dd, T = 6.9, 1.8 Hz,
H-18), 1.41 (1H, dd, J = 12.7, 6.6 Hz, H-601)

' I3c.NMR : See Table 4, page 68.

10

N, -demethyicorymine (22)
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29. Na-Demethyldeformylcorymine

This base was obtained as a colorless solid.

Melting Point : 183-186 ° C (MeOH)

[a]p?’ : -142.0 ° (¢ = 0.39, CHCI3)

UV Amax nm : 242,295

IR (KBr) cm-1 © 3400, 3260, 2950, 1740, 1615

EIMS m/z (%) : 340 (M, 100), 323 (98), 296 (30), 281 (9), 237 (8),

208 (9), 157 (26), 130 (31), 115 (16)
HR-MS : Found 340.1796, requires 340.1785 corresponding to the
chemical formula C2gH24N203 (M)™
IH-NMR § : 722 (1H, dd, J =7.5, 0.9 Hz, H-9), 7.00(1H, td, I = 7.6,
1.2 Hz, H-11), 6.68 (1H, td, J = 7.3, 0.3 Hz, H-10), 6.60 (1H, d, J =76 Hz, H-
12), 5.47(1H, q, J = 6.8 Hz, H-19), 445 (1H, d, ] = 7.9 Hz, H-3), 3.81 (3H, s,
OMe), 3.77 (1H, d, J = 4.0 Hz, H-15), 3.75 (1H, 4, J = 15.1 Hz, H-21a), 3.51
(IH, td, I = 12.0, 6.8 Hz, H-5&), 3.21 (1H, s , H-16), 3.00 (1H, d, J = 15.2 Hz, H-
218), 2.81 (1H, dd, J = 11.7, 8.5 Hz, H-58), 2.72 (1H, ddd, J = 14.0, 11.8, 8.8
Hz, H-6B), 2.27 (1H, dd, J = 14.2, 9.0 Hz, H-14a), 2.06 (1H, dd, J = 14.2, 5.6Hz,
H-14B), 2.03(1H, dd, J = 14.0, 6.8 Hz, H-6a), 1.61 (3H, dd, J = 6.9, 1.7 Hz, H-
18)
BeNMR : See Table 4, page 68.

N, -demethyldeformylcorymine (21)
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30. 17§ 17,4.,5",6'-Tetrahydrousambarenine (66)
This base was obtained as an amorphous solid.

UV Amax hm 1 2203

E R(KBr)cm-l  : 3400, 3250 (br), 3060, 2930, 2850, 1625, 1460, 1320, 740

FAB-MS m/z (%) : 437 (M+H)T, 4), 307 (36), 289 (16), 154 (100), 136 (65),
107 (17)
~ HR-FABMS : Found 437.2689, requires 437.2706 corresponding to the

| chemical formula C2gH33Ng4 (M+H)*
. IENMR § : 831 (1H, s, NH), 7.52 (1H, d, J = 8.8 Hz, H-9), 7.39 (1H, d,
=78 Hz, H-9), 7.27 (1H, H -12), 7.16-7.14 (2H, m, H-10, H-11), 7.06 (1H, t, ] =
65 Hz, H-11", 7.03 (1H, t, J = 7.8 Hz, H-10), 7.00 (1H, d, J = 8.0 Hz, H-12),
558 (1H, q, J = 6.0 Hz, H-19), 4.32 (1H, br-s, H-3), 3.81 (1H, d, J = 10.0 Hz, H-
17), 3.71 (1H, d, ¥ = 11.7 Hz, H-21B), 3.31 (1H, dd, J = 12.5, 4.2 Hz, H-5), 3.24
(IH, dd, J = 13.2, 5.1 Hz, H-5Y, 3.14 (1H, m, H-15), 3.13-3.08 (2H, m, H-5, H-
- 6),3.01 (1H, m, H-5Y, 2.98 (1H, d, J = 11.4 Hz, H-21a), 2.73-2.69 (2H, m, H-6",

268 (1H, m, H-6), 2.33 (1H, m, H-14), 2.18 (1H, br-d, J = 14.4 Hz, H-14), 1.72

(3H, d, ] = 6.1 Hz, H-18), 1.67 (1H, m, H-16), 1.53 (1H, m, H-16).

BeNMR : See Table 7, page 73.

178 174,56 -tetrahydrousambarenine (66)
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31. 17R 17,4',5',6'-Tetrahydrousambarenine (67)
This base was obtained as an amorphous solid.
UV Amax nm : 219.7
R(KBr)em~1 : 3420, 3240 (br), 3070, 2925, 2850, 1625, 1460, 1320, 1025, 740
FAB-MS m/z (%) : 437 (M+H)™T, 4), 307 (36), 289 (14), 154 (100), 136 (64)
HR-FABMS : Found 437.2710, requires 437.2706 corresponding to the
chemical formula C2gH33N4 (M+H)*t

- IENMRS ;836 (1H, s, NH), 7.58 (1H, d, J = 7.6 Hz, H-9), 7.38 (1H, dd,

© 7=83,15Hz, H9Y, 7.34 (1H, d, T = 7.8 Hz, H -12), 7.28 (1H, t, ] = 7.6 Hz, H-

11),7.28 (38, § = 7.3 Hz, H-10), 7.03 ( 1H. td, J = 7.1, 1.5 Hz, H-117), 7.01 (1H,
td, ] = 6.9, 1.0 Hz, H-10", 6.89 (1H, s, NH", 6.79 (1H, dd, J = 6.8, 1.7 Hz, H-

12,541 (3H, g, Y = 6.3 Hz, H-19), 4.39 (1H, br-s, H-3), 4.23 (1H, d, J = 9.8 Hz,

H-17), 3.67 (1H, d, J = 12.2 Hz, H-21P), 3.33-3.29 (2H, m, H-5, H-5"), 3.24 (1H,

" 'm, H-15), 3.16(1H, td, J = 11.4, 3.0 Hz, H-5), 3.12 (1H, m, H-6), 3.02 (14, tdd, J

=13.1, 7.3, 5.8 Hz, H-5"), 2.96 (1H, 4, } = 12.2 Hz, H-21a), 2.68 (2H, m, H-6"),
261 (1H, 4, J = 14.6 Hz, H-6), 2.39 (1H, d, J = 14.4 Hz, H-140), 2.23 (1H, d, J =

. 144, 6.1 Hz, H-14B), 1.72 (1H, t, J = 12.2 Hz, H-16), 1.64 (3H, dd, J = 6.6, 1.5

Hz, H-18), 1.20 (1H, td, J = 13.7, 2.2 Hz, H-16).
Bc-NMR : See Table 7, page 73.

17R 17,45 6'-tetrahydrousambarenine (67)
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32. Hunteriatryptamine (68)
This alkaloid was obtained as a colorless solid.

CDAe25.5 (nm) : -3.99 (200), -69.34 (220), 0 (229), +45.43 (235), +3.19 (250),
0 (263), -4.47 (282), 0 (292), +3.19 (295), 0 (297), -2.87 (300),
0 (310), (c =0.000190, McOH)

UV Amax nm  : 222.1, 285.1

ELMS m/z (%) @ 526 (M, 15), 316 (2), 269 (13), 212 (13), 180 (100),
152 (13), 122 (15)
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HR-FABMS : Found 527.3021, requires 527.3022 corresponding to the
chemical formula C372H39N403 (M+H)™
IH-NMR § : 10.64 (1H, s, NH), 7.61 (1H, s, NH), 7.53 (1H, d, J = 8.0 Hz,
- H9), 747 (1H, d, ] = 7.6 Hz, H-4), 7.13 (1H, d, ] = 6.8 Hz, H-12), 706-7.00

. (44, m, H-10, H-11, H-2', H-7, 7.00 (1H, d, J = 7.6 Hz, H-5"), 540 (1H, q, I =
: 64 Hz, H-19), 5.01 (1H, d, J = 10.7 Hz, H-3), 3.86 (1H, t, ] = 8.8 Hz, H-5), 3.80
; (1H,d, J = 11.0 Hz, H-17), 3.67 (1H, d, J = 11.3 Hz, H-17), 3.61 (1H, d, J = 14.6
- Hz, H-21a), 3.60 (1H, m, H-15), 3.54 (IH, td, J = 14.7, 10.0 Hz, H-6B), 3.36 (1H,
m, H-§%, 3.29 (1H, dd, J = 14.9, 8.3 Hz, H-60), 3.22 (1H, m, H-B", 2.97 (1H, d.

b 12137 Hz, H-21P), 2.79 (1H, ddd, J = 13.2, 132, 13.2 Hz,

| H14), 2.5 (3H, 5, NMe), 2.35 (3H s, OMe), 2.04 (1H, m, H-14), 1.66 (3H, d, J =
" 58 Hz, H-18).

. BeNMR : See Table 7, page 73.
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hunteriatryptamine (68)
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33. Deformylcorymine (65)
This base was obtained as a colorless solid.

Melting Point : 168°C

UV Amax nm 1 206.7, 256.2, 309.8

ELMS m/z (%) : 354 (M™, 100), 310 (22), 171 (97), 144 (21)

IH-NMR § : 7.19 (1H, dd, J =74, 1.3 Hz, H-9), 702 (1H, «d, J = 7.7, 1.2

Hz, H-11), 6.53 (1H, t, J = 7.7 Hz, H-10), 6.27 (1H, d, ] = 7.5 Hz, H-12), 5.39
" '(IH, g, J = 6.8 Hz, H-19), 445 (1H .4, I = 9.1 Hz, H-3), 3.80 (3H, s, OMe), 3.72
: (1H, d, J = 5.2 Hz, H-15), 3.62 (1H, d. J = 15.4 Hz, H-21), 3.23 (1H, s, H-16),
? 311 (1H, 44, § = 11.6, 8.2 Hz, H-5), 2.98 (1H, d, J =15.4 Hz, H-21), 2.30 (3H, s,
NMe), 2.73 (1H, dd, J = 12.1, 8.4 Hz, H-5), 2.61 (1H, ddd, J = 13.5, 11.3, 8.7 Hz,
‘H-6), 2.22 (1, 4d, T = 14.5, 9.3 Hz, H-14), 1.99 (1H, dd, J = 14.6, 5.3 Hz, H-14),
191 (1H, 44, J = 13.6, 7.8 Hz, H-6), 1.58 (3H, dd, ] = 6.8, 1.7 Hz, H-18),
- BCNMR : See Table 4, page 68.

deformylcorymine (65)
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34. Fluorocarpamine (69)
This base was obtained as a colorless solid.

(DAe23 (nm) @ +4.31 (200), +4.92 (205), 0 (211), -3.69 (222), 0 (233), -2.46

(260), -1.85 (275), -7.79 (320), 0 (345), +6.56 (395), 0 (450),

(c = 0.000296, MeOH)
UV Amax nm 1 2347, 2574
EIMS m/z (%) : 338 (M, 27), 279 (10), 231 (4), 121 (100)
_iH-NMRB 1 7.63 (1H, dd, 1 = 7.6, 0.7 Hz, H-9), 7.51 (1H, ddd, ] = 8.3, 7.1,
1.2 Hz, H-11), 6.91 (1H, t, J = 7.5 Hz, H-10), 6.70 (1H, d, Y = 8.3 Hz, H-12), 5.51
(1H, qd, ] = 6.8, 2.0 Hz, H-19), 4.56 (1, d, J= 9.3 Hz, H-163, 3.73 (3H, s, OMe),
367 (1H, dt, J = 6.6, 3.0 Hz, H-15), 3.54 (1H, t, J = 3.2 Hz, H-3), 3.39 (1H, dt, ]
=13.9, 2.2 Hz, H-21B), 3.33 (1H, d, J= 139 Hz, H-21q), 3.11-2.99 (2H, m, H-5),
294 (1H, td, J = 13.0, 7.6 Hz, H-6P), 2.23 (1H, dd, J = 13.1, 6.3 Hz, H-61), 1.96
(1H, dt, J = 13.9, 3.4 Hz, H-14f), 1.63 (3H, dd, J = 6.9, 2.2 Hz, H-18), 1.43 (1H,
dt, ] = 13.7, 3.2 Hz, H-14a)

BCcNMR : See Table 3, page 67.

fluorocarpamine (69)
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35. Np-Methyl-30-amino-seco -voacarpine (70)
This base was obtained as a colorless solid.
Melting Point : 154-155°C
(D A2 (nm)  : +1.17 (200), +14.68 (210), 0 (222), -2.33 (229), 0 (237), +3.03
(243), +0.23 (266), +3.50 (290), +4.19 (294), +0.47 (312),
0 (332), (c =0.000260, MeOH)
UV Amax nm @ 229.5, 284.6
EIMS m/z (%) @ 383(MT, 12), 366 (12), 335 (37), 307 (6), 180 (100), 152 (26),

130 (26)

HR-MS . Found 383.2208, requires 383.2207 corresponding to the chemical
formula C22H29N303 (M)

IH-NMR 8 : 8.60 (1H, s, NH), 7.50(1H, d, J = 7.6 Hz, H-9), 7.20 (1H, d, ]

=78 Hz, H-12), 7.13 (14, td, J = 7.1, 1.2 Hz, H-11), 7.06 (1H, td, J = 8.0, 1.2
Hz, H-10), 5.44 (14, q, J = 6.9 Hz, H-19), 4.40 (1H, dd, J = 12.3, 3.3 Hz, H-3),
379 (1H, t, I = 8.8 Hz, H-5), 3.66 (2H, s, H-17), 3.58 (1H, d, J = 13.7 Hz, H-21),

341 (1H, dd, J = 12.2, 7.6, Hz, H-15), 3.36 (1H, dd, J = 15.1, 10.0 Hz, H-6), 3.15
(IH, dd, ] = 14.9, 8.3 Hz, H-6), 2.95 (1H, d, J = 13.7 Hz, H-21), 2.56 (1H, dd, J =
146, 12.2 Hz, H-14), 2.51 3H, s, NMe), 2.38 (3H, s, OMe), 1.95 (1H, ddd, I =

148,71, 3.3 Hz, H-14), 1.69 (3H, dd, J = 6.9, 2.0 Hz, H-18)

L 13C-NMR : See Table 5, page 69.

Np-methyl-3c-amino-seco-voacarpine (70) 8
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TABLE 1

13C.NMR chemical shifts and assignments for 11-methoxystrictamine (6),

perakine (15), peraksine (16), 10-hydroxystrictamine (7) and lanceomigine (10)

Carbon 62 152 16 b 72 102

2 192.66 182.7 136.1 188.49 110.51

3 55.15 56.9 51.0 54.79 57.11

5 51.94 51.6 43.9 51.78 48.41

6 34.03 37.4 28.3 33.45 23.27
7 55.65 64.9 102.7 56.08 ¢

8 138.53 136.2 127.1 147.84 125.77

9 123.64 123.9 117.4 111.37 127.01

10 111.20 125.5 118.1 148.70 118.34%

1 160.14 128.8 120.1 114.61 128.93

12 106.78 121.1 110.9 121.29 112.64

13 156.97 156.6 139.5 154.46 144.92

14 36.13 22.6 332 35.92 27.63

15 32.41 26.2 29.6 32.48 36.74

16 55.80 48.8 41.3 55.13 50.20

17 2 78.0 96.8 - 92.38

18 12.94 18.9 14.1 12.93 12.63

19 119.71 56.4 54.7 119.92 118.38"

20 138.30 50.0 32.7 137.96 140.93

21 53.68 201.6 64.5 53.58 54.21

COOMe 51.56 - 5 51.60 51.62

COOMe 171.70 . - 171.67 170.60

NMe - - - - 38.03
ArOMe 55.58 5 - - -
-OCMe - 21.1 - e -
|-0CMe . 170.1 - - 5

Chemical shifts in ppm downfield from TMS

* signals may be interchangeable, a)in CDCI3, b)in DMSO-dg, ¢) the corresponding
signal showed very low intensity from the spectrum at 0 about 68.5 ppm.
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TABLE 2

I3C.NMR chemical shifts and assignments for flexicorine (11), cabufiline (12),
rausutrine (13) and rausutranine (14)

Carbon 112 12b 13 ¢ 14 ¢
) 79.77 78.51 79.24 78.67
3 51.11d 46.42 47.08 46.00
5 54.36 49.36 50.11 50.44
6 35.63 33.51 33.33 33.94
7 59.11 41.86 42.53 40.28
8 122.08 13146 | 13179 133.59
9 125.49 123.86 12392 | 12244
10 116.80 118.02 115.03 115.79
11 159.88 156.22 157.59 157.30
12 95.78 94.92 94.18 94.82
13 157.82 153.88 155.72 155.31
14 32.23 32.61 33.69 | 30.17
15 29.55 39.08 39.27 35,92
16 51.32 53.03 53.88 48 .44
17 214.52 173.13 173.20 177.04
18 12.99 15.55 15.73 17.25
19 117.52 64.31 65.69 68.83
20 137.80 65.61 65.91 90.64
21 56.05 55.15 55.78 53.82
COOMe . 51.20 51.55 -
ArOMe 56.39 55.49 55.89 56.10
NMe 33.20 34.13 33.58 34.21




TABLE 2 (continued)

Carbon 114 12b 13¢ 14¢
3 105.00 97.26 103.95 104.01
3 28.67 19.88 27.79 27.73
5 54.40 54.52 53.80 53.79
6 42.06 40.90 40.96 40.93
7 58.10 56.82 56.75 56.79
8 159.88 136.10 157.97 158.08
9 124.86 110.03 123.29 123.25
10 188.74 148.89 187.35 187.14
11" 146.74 127.19 144.91 145.01
12 166.34 108.20 130.66 131.21
13 157.82 142.93 164.51 164.44
14" 27.31 25.46 26.73 26.72
15 36.92 34.13 35.73 35.72
16' 51.10d 50.31 50.30 50.31
17 174.19 173.36 172.73 172.74
18 14.15 13.33 13.75 13.75
19" 124.63 121.09 122.97 122.94
20" 140.16 139.66 139.30 139.33
21 59.58 57.58 59.15 59.14
COOMe' 52.40 51.51 51.89 51.87
ArOMe' - 56.57 - -
NMe' . 27.57 . .

{Chemical shifts in ppm downfield from TMS

3)inCD30D, b)in DMS50-dg, c)in CDCI3,

d) These signals may be interchangeable
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TABLE 3

13C.NMR chemical shifts and assignments for (+)-eburnamonine (48),

(+)-eburnamenine (49), (+)-isoeburnamine (45), (-)-eburnamine (42),

yohimbol (29) and fluorocarpamine (69)

Carbon 48 49 45 42 29 69

2 132.03 | 13022 | 13127] 132.60 134.92 76.23
3 4435 45.42 44.90 44.27 6020  62.03
5 50.65 52.11 51.31 50.74 53.19 5525
6 16.54 16.49 16.77 16.77 2174 39.20
7 112.59 | 107.07 105.62 | 105.61 108.04  205.30
8 130.11 | 128.22 12898 | 128.62 127.41  120.67
9 118.07 | 118382 11848 | 118.03 118.11  124.29
10 123.80 | 119.852| 120.14| 120.11 11931  119.60
11 12429 | 121.53 121211 121.24 12124 137.26
12 116.23 | 108.48 10977 112.07 110.73  111.18
13 134.19 | 133.56 13470 | 136.60 13597 163.72
14 20.64 20.80 21.03 20.43 3661  25.15
15 26.96 27.55b 26.67 25.06 34.99 30.73
16 167.64 | 119.742 74.73 76.56 39.197 6321
17 4432 77.19 39.93 43.45 66.44 5

18 7.64 8.96 7.63 7.54 32.45 12.45
19 28.34 31.08b 29.01 28.35 2399  121.08
20 38.43 37.32 34.63 36.79 4163 134.06
21 57.69 55.81 59.27 58.67 61.60  53.66

L |[000Me . . - - - 51.98
 1C00Me ; : - : - 172.64

Chemical shifts in ppm downfield from TMS (in CDCI3)

a& b) Signals may be interchangeable
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TABLE 4

I3C-NMR chemical shifts and assignments for pleiocarpamine (33), tubotaiwine (39),
corymine (23), Na-demethylcorymine (22), Na-demethyldeformylcorymine (21) and

deformylcorymine (65)

Carbon 334 39a 23b 22b 212 653
2 133.23¢| 170.35 96.31 93.52 94.62 97.04
3 50.61 45.19 68.52 73.74 67.95 66.76
5 4991 53.75 56.75 56.43 54.49 55.13
6 20.75 43.71 39.00 38.82 42.62 43.08
7 107.95 54.90 61.87 62.21 57.26 56.59
8 12859 | 136.84 134.00] 134.13 13827 | 137.83
9 11830 | 119.59 124.01 124.72 12333 | 12253
10 119.88 | 121.08 114.63 | 11564 119.49 | 116.93
11 120.58 | 127.27 127241 12691 127.79 | 127.75
12 112.30 | 109.70 102.85| 106.57 108.91 | 103.42
13 137541 14359 152009 152.48 147.84 | 14945
14 28.54 28.26 29.21 29.46 37.19 37.22
15 3374 30.71 32.75 32.80 35.11 34.99
16 61.23 95.66 51.03 50.95 48.08 48.21

17 : - 94.32 94.25 - 5
18 12.51 11.52 13.76 13.68 13.54 13.44
19 122.74 23.80 12025 | 119.98 12445 | 122.80
20 136.95 41.00 141.18 |  141.24 137.00 | 138.70
21 56.50 65.42 57.41 57.33 57.36 57.88
COOMe | 51.61 51.11 51.73 51.61 51.74 51.62
COOMe | 169.14 168.81 172.63 | 172.67 173.40 | 173.66
NMe = . 27.10 - . 26.40

Chemical shifts in ppm downfield from TMS

a) in CDCI3, b) in DMSO-dg, ¢) Signals may be interchangeable within the same

colurnn
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TABLE 5

I3C.NMR chemical shifts and assignments for pleiomutinine (53),
deformylcoryzeylamine (38), coryzeylamine (37) and Np-methyl-3¢-amino-seco -

voacarpine (70)

Carbon 53a 38b 37b 37¢ 70 3
2 67.58 98.63 97.47 96.39 137.00
3 54.09 65.90 70.12 68.53 49.00
5 48.33 55.61 57.64 56.69 59.55
6 27.46 43.85 30.89 39.09 17.00
7 46.25 57.03 63.15 61.94 109.23
8 135.82 139.34 d 134.29 129.45
9 120.47 122.69 124.74 123.19 117.96
10 117.73 135.08 134.62 133.34 119.02
11 126.62 127.00 127.41 126.41 122.22
12 108.82 103.57 103.23 102.25 110.25
13 147.16 150.35 151.59 150.49 13605
14 28.19 39.81 30.35 29.16 40.25
15 31.04 35.45 34,22 33.01 34.26
16 58.05 49 13 52.41 51.04 51.86
17 - - 95.89 94.08 70.28
18 12.30 13.76 14.31 13.71 12.22
19 117.31 121.93 121.20 120.24 120.21
20 137.00 139.93 141.80 141.12 136.30
21 53.86 58.25 58.69 57.40 51.86
COOMe 51.81 51.24 51.46 51.26 50.27
COOMe 170.64 173.90 173.34 172.35 174.16
NMe . 27.01 27.61 2735 41.96




TABLE 5 (continued)

70

Carbon 534 380 37b 37¢ 70 a
2" 80.03 140.50 140.20 138.76 .
3 54.51 45.76 45.59 44.16 :
5 47.74 61.53 61.47 60.42 -
6 36.88 17.97 17.97 16.67 .
P 58.05 109.52 109.64 107.77 .
g 135.93 131.10 131.09 129.65 -
g 121.02 118.03 118.02 117.15 .
10’ 116.40 118.43 118.56 117.50 .
1" 128.93 121.19 121.33 120.34 :
par 120.50 110.44 110.47 109.78 -
13" 149.08 137.67 137.65 136.22 ’
14' '20.15 40.36 40.35 d .
15' 32.44 35.74 35.71 34.45 -
16" 27.07 5371 { 5370 59099 -
17 22.10 70.02 69.98 68.53 .
18" 11.09 12.12 12.20 11.88 .
19" 52.13 118.92 119.05 118.14 -
20" 45.13 138.58 138.50 137.68 -
21" 74.50 52.37 52.41 51.38 .
COOMe' a 49.55 49.55 48.81 .
COOMe' . 173.39 173.42 171.76 -
NMe' . 42.37 42.40 41.99 .
NCH7 41.39 . . - -

Chemical shifts in ppm downfield from TMS
a) in CDCI3, b) in pyridine-d5 ¢) in DMSO-dg, d) The corresponding signals are
concealed by the solvent peaks
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TABLE 6

: 13C.NMR chemical shifts and assignments for strictosidinic acid (50),

3

hunterioside (51) and hunterioside B (52).
Carbon 50 51 52
2 130.51 130.32 a
3 5223 52.26 52.36
5 42.94 43.01 43.17
6 19.54 19.40 19.99
7 107.26 107.35 107.50
8 127.50 2132 127.74
9 118.93 11899 | 118.97
10 120.52 120.53 12042
11 123,32 123.36 123.14
12 112.27 112.64 | 112.19
13 138.14 137.97 138.22
14 35.06 3469 o 3548
15 33.95 33.45 34.02
16 113.61 11320 b
17 153.29 153.01 152.61
18 119.00 119.60 118.84
19 136.22 135.81 136.35
20 45.63 45.68 45.95
21 96.58 97.01 96.74
COOH 176.00 176.19 175.91
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TABLE 6 (continued)

Carbon 50 51 52
' 100.33 100.28 100.32
a 74.73 74.41 73.44
¥ 77.97 T2 86.84
4 71.78 71.15 71.66
5' 78.67 76.49 78.25
6' 63.08 67.20 62.96
1" - 99.55 100.50
2" - 73.36 74.11
3" - 74.82 75.24
4" - 71.27 71.77
5" - 73.40 73.93
6" - 62.17 62.63

Chemical shifts in ppm downfield from TMS (in CD30D)
a&b) the corresponding signals showed very low intensity from the spectrum at &

about 130.0 and 114.2 ppm, respectively.
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TABLE 7
13c.NMR chemical shifts and assignments for 17§ 17, 4, 5', 6'-
tetrahydrousambarenine (66), 17R 17, 4, 5, 6'-tetrahydrousambarenine (67) and
hunteriatryptamine (68).
Carbon 66 67 68
2 134.13 135.23* 135.31
3 53.05 52.50 35.76
5 51.43 51.31 60.43
6 y 17.94 17.40 17.39
7 107.12 108.33 109.35
8 127.27 128.21 129.48
9 117.89 118.63 117.45
10 119.46 120.18 118.72
11 1 12164 122.02 121.92
12 111.15 111.06 110.55
13 135.73 135.26" 1 136.45
14 33.20 29.40 3547
15 29.67 29.35 35.19
16 37.92 37.66 5227
17 51.43 50.22 70.41
18 13.09 12.58 12.55
19 121.33 118.63 120.65
20 136.39 138.29 135.94
21 52.88 52.14 51.85
COOMe - - 50.40
COOMe - - 174.00




74

TABLE 7 (continued)

Carbon 66 Y 68
g 135.44 135.70 121.64
3 - ’ 106.70
4 . 5 118.12
5 42.54 42.10 119.33
6 2231 22.87 139.55
7 108.29 108.75 110.84
g 127.19 127.24 127.97
9 117.74 117.68 135.52
10 119.13 119.11 -
1 121.33 121.30 :
12 110.81 110.87 :
13" 135.44 135.31 -
o ; ; 24.80
i3 - . 40.95

Chemical shifts in ppm downfield from TMS (in CDCI3)

* signals may be interchangeable
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8. Chemical Transformation of Alkaloids

6.1 11-Hydroxyslrictamine an 11-Methoxystrictamine
gsa=zanwey ethanethiol (FISH) 123.1 ml (1.e62 mmcle, 97.7 eq.) uns
AICl; 11.1 mg (0.083 mmole, 4.9 eq.) 4 dry CHCly 1.5 ml Al ufnumnd
“16 9 -20 °C s wnhw@n 11-methoxysirictamine s.85 mg (o.017 mmole) u

CHaClo asld pussesiasn flwosy 5.5 #alug sz reaction solution ks

divilusnefin 25% NHLOH afmdae CHCls 3 afe 9 sz 8 mi warlwuSgnidan Si0;
preparative TLC 14 7% MeOH/CHCly 1w developing solvent wonld 11-
hydroxystrictamine 1.0 mg (17.6% yield) lujdsosuds L& UV Amax MeOH ppy, -
229.1, 278.4; +2N NaOH : 207.5, 241.6. EI-MS m/z (%) : 338 (MT, 100), 279 (64),
196 (17). IH-NMR (500 MHz, CDCl3) & : 7.26 (1H, d, J = 7.9 Hz, H-9), 7.11 (1H,

d,J =24 Hz, H-12), 6.63 (1H, dd, J = 8.2, 2.4 Hz, H-10), 5.42 (1H, q, ] = 7.0 Hz.
H-19), 4.66 (1H, d, J = 4.9 Hz, H-3), 4.05 (1H, br-d, J = 16.8 Hz, H-21a), 3.72
(3H, s, OMe), 3.67 (1H, td, J = 14.4, 5.8 Hz, H-6B), 3.50 (1H, br-s, H-15), 3.10
(IH, d, ] = 16.8 Hz, H-21f), 2.71 (1H, dd, J = 144, 5.1 Hz, H-5B), 2.68 (1H, ddd,
J=14.3,5.5, 2.8 Hz, H-14¢), 2.58 (1H, td, J = 14.4, 5.2 Hz, H-501), 2.07 (1H, d. }
=37 Hz, H-16), 1.97 (1H, dd, J = 14.3, 4.6 Hz, H-60), 1.73 (1H ,dd, J = 14.3, 3.0
Hz, H-14B), 1.54 (3H, dd, J = 7.0, 2.5 Hz, H-13).

6.2 10-Methoxyslrictamine awn 10-Hydroxystrictamine
§iTazaev89  10-hydroxystrictamine 1.0 mg tw methanol o.s ml
¥ugAserfiu  diazomethane (CHzNp) o.8 mi Anovniveaduss 4 Falns
reflfrnd§Asingnuon iusanidan Si0, short column chromatography 14 7x
MeOH/CHCl; il eluting solvent wanls 10-methoxystrictamine c.6 mg (66.7%
yield) ugtlvesudslaufis UV Amax MeOH nm : 278.1, (+ 2N NaOH : 204.6, 277.1

nm), E-MS m/z (%) : 3s2 (M+, 100), 293 (51), 264 (8), 149 (46)
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8.3 Strictosidine s n Strictosidinic acid

sIazauees strictosidinic acid s2.1 mg Iu MeOH 2.5 ml vimlfAgunfiu
CHsNy 2.0 ml fpmngudsatluiom 5.6 $4lua reaction solution #ruIziveLs
wniduigniAan Si0, preparative TLC 'If 20% MeOH/CHCIg 154 developing
solvent 19 strictosidine 23.2 mg (43.6% yield) waz Ap-methylstrictosidine 9.4
mg (16.8% yield) Strictosidine (3); C27H34N209 (MW 530); UV Amax MeOH pm
(log £) : 222.4(4.61), 282.6(4.10), 289.3(4.09); CDAe2 ( ¢ = 0.000664, MeOH)
(am) : 0 (213), +10.50 (222), 0 (226), -25.56 (236), 0 (275), +4.56 (285), +4.56
- (288), +7.76 (294), 0 (325); FAB-MS m/z : 531 (M+D)t, 351, 242, 171, 144; 1H-
NMR (500 MHz, CD30D) & : 7.70 (1H, s, H-17), 7.38 (1H, d, J = 7.8 Hz, H-9),
725 (1H, dd, I = 8.0, 0.9 Hz, H-12), 7.04 (1H, td, J = 8.0, 1.2 Hz, H-11), 6.96
(14, dd, J = 7.9, 1.0 Hz, H-10), 5.84 (1H, ddd, J = 17.5, 10.5, 7.6 Hz, H-19), 5.83
(14, 4, = 88 Hz, H-21), 532 (I1H, ddd, J = 174, 1.5, 1.2 Hz, H-18), 5.22 (1H,
ddd, J = 10.8, 1.5, 1.2 Hz, H-18), 4.11 (1H, d, J = 10.0 Hz, H-3), 3.76 (3H, s,
OMe), 3.40-3.04 (3H, m, H-5, H-5, H-15), 2.87-2.78 (2H. m, H-6, H-6), 2.68 (1H,
m, H-20), 2.11 (1H, ddd, J = 14.1, 11.5, 2.9 Hz, H-14a), 2.02 (1H, ddd, J = 14.6,
112, 3.9 Hz, H-14B), 478 (1H, d, J = 8.0 Hz, H-1", 3.95 (1H, dd, J = 11.9, 2.2
Hz, H-6"), 3.64 (1H, dd, J = 11.9, 6.8 Hz, H-6"), 3.39 (1H, dd, J = 9.3, 9.0 Hz, H-
3), 3.37 (1H, ddd, J = 9.0, 6.8, 2.2 Hz, H-5", 3.24 (1H, t, J = 9.0 Hz, H-4), 3.21
(1H, dd, J = 9.3, 7.8 Hz, H-2'). Np-Methylstrictosidine (63) C2gH36N209 (MW
544): UV Amax nm : 225.0, 279.5, FAB-MS m/z : 545 (M+1)™, 383, 277, 242, 156;
IH-NMR (500 MHz, CD30D) & : 7.52 (1H, s, H-17), 7.37 (1H, dd, ¥ = 7.8, 1.0 Hz,
H-9), 7.26 (1H, dd, J = 8.1, 1.0 Hz, H-12), 7.02 (1H, td, J = 8.0, 1.2 Hz, H-11),
6.94 (1H, td, J = 8.0, 0.9 Hz, H-10), 5.81 (1K, ddd, J = 18.6, 10.5, 8.1 Hz, H-19),
557 (1H, d, J = 6.6 Hz, H-21), 5.31 (1H, dt, J = 18.6, 1.5 Hz, H-18), 5.25 (1H,
ddd, J = 10.5, 1.7, 0.8 Hz, H-18), 3.82 (1H, d, J = 6.6 Hz, H-3), 3.69 (3H, s,
OMe), 3.22 (1H, m, H-15), 3.19-2.87 (2H, m, H-5), 2.84 (1H, ddd, T = 14.9, 5.8,
32 Hz, H-6), 2.70 (1H, m, H-20), 2.11 (1H, ddd, J = 14.9, 6.4, 3.6 Hz, H-6), 1.98
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(H, m, H-14), 470 (1H, d, T = 8.1 Hz, H-1"), 3.86 (1H, dd, J = 11.7, 2.0 Hz, H-
6, 3.61 (1H, dd, j = 11.7, 6.1 Hz, H-6), 3.36 (1H, dd, T = 9.3, 8.6 Hz, H-3),
329 (1H, ddd, J = 9.8, 6.1, 2.0 Hz, H-5"), 3.25 (1H, dd, ] = 9.8, 8.6 Hz, H-4),
320 (1H, dd, T = 9.3, 8.0 Hz, H-2"). The 13C-NMR assignments of strictosidine (3)

and Np-methyistrictosidine (63) are shown in Table 8

6.4 Strictosamide a7 Strictosidine

strictosamide 22.7 mg szatle MeOH 0.2 ml sindwAnsihasliflusses
aldld fesaRauszvdas HpO 2 MeOH - 3 : 1 (o6 mD svsazanniituuin 5%
Na;,C0a ag. solution o.s mi ﬂumammﬁaquﬂﬁwﬂumm 3 ¥2lus reaction
mixture vhansfiadan n-BuOH d7wam 3 ate 9 ay 10 mi smvedaunie n-BuOH
Wuvs udnihauendan MPLC column chromatography 19 20% MEOH/CHCI; il
gluting solvent wonle strictosamide 12.4 mg (s8.1% yield) C26H3oN20g8, MW :
498. UV Amax MCOH nm (log €) : 225.6 (4.50), CDAe?4 (¢ = 0.00054, MeOH) (nm)
10 (193), -21.53 (201), -10.34 (213), -13.14 (220), 0 (251), +15.93 (270), +4.47
(290), +4.75 (292), 0 (307). FAB-MS m/z (%) : 499 (M+1)T, 332, 242, 142, 115.
IH-NMR (500 MHz, CD30D) & : 7.37 (1H, dd J = 7.1, 1.0 Hz, H-9), 7.37 (1H, s,
H-17), 7.32 (1H, dd, J = 8.3, 1.0 Hz, H-12), 7.07 (1H, ddd, J = 8.3, 7.1, 1.2 Hz,
H-11), 6.97 (1H, ddd, J = 8.1, 7.1, 1.0 Hz, H-10), 5.65 (1H, ddd, J = 17.1, 10.0,
10.0 Hz, H-19), 5.40 (1H, d, J = 1.8 Hz, H-21), 5.36 (1H, dd, J = 17.1, 1.2 Hz, H-
18), 5.31 (1H, dd, J = 10.2, 1.9 Hz, H-18), 5.06 (1H, d, J = 4.8 Hz, H-3), 4.94
(1H, dd, J = 13.0, 5.7 Hz, H-5B), 3.10 (1H, td, J = 12.5, 4.9 Hz, H-5ar), 2.95 (1H,
dddd, J = 15.6, 12.5, 5.9, 2.7 Hz, H-6P), 2.79 (1H, m, H-15), 2.67 (iH, dd, T =
15.6, 4.2 Hz, H-600), 2.67 (1H, m, H-20), 2.46 (1H, ddd, J = 14.2, 4.4, 2.0 Hz, H-
14p), 2.04 (1H, td, J = 13.7, 5.9 Hz, H-14a), 4.57 (1H, d, J = 7.8 Hz, H-1%), 3.85
(IH, dd, J = 11.9, 2.2 Hz, H-6"), 3.62 (1H, dd, J = 11.7, 5.8 Hz, H-6"), 3.25 (1H,
ddd, J = 9.1, 5.8, 2.2 Hz, H-5", 3.25 (1H, t, ] = 9.0 Hz, H-3"), 3.18 (1H, dd, J =
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95, 8.8 Hz, H-4), 2.95 (1H, dd, J = 9.0, 8.0 Hz, H-2). 13C-NMR assignment is

shown in Table 8

6.5 Strictcsamide tetraacetate an Strictosamide

siszanwees  strictosamide 4.1 mg lw dry pyridine o.5s mi
shnvindisenfu acetic anhydride o.4 ml Agamafivissngldussannievesunseines
dhwasy 3 $alus reaction solution whsrszuwelsiuds udsfdndae chloroform §wwm
3 a¥e 9 sx 10 mi &vw@zazatn CHClz dlsmiszans 5% NasCOs WRU
andanfnielusanzens CHCl e anhydrous magnesium sulfate szuveldudels
strictosamide tetraacetate 4.7 mg (se.2% yield) C34H38N2016, MW : 666. 1H-
NMR (500 MHz, CD30D) 6 : 7.36 (1H, d, ] = 7.1 Hz, H-9), 7.35 (1H, s, H-17),
734 (1H, d, J = 8.0 Hz, H-12), 7.09 (1H, td, J = 8.0, 1.2 Hz, H-11), 6.98 (1H, td, ]
=71, 0.8 Hz, H-10), 5.63 (1H, dt, ] = 17.4, 9.8 Hz, H-19), 5.38 (1H, dd, ] = 17 4,
20 Hz, H-18), 5.32 (1H, dd, J = 10.0, 1.7 Hz, H-18), 5.27 (1H, d, J = 1.5 Hz, H-
21), 5.06 (1H, br-d, J = 3.9 Hz, H-3), 4.91 (IH, dd, J = 12.2, 6.1 Hz, H-5B), 3.12
(IH,td, ] = 12.2, 4.9 Hz, H-5a0), 2.93 (1H, dddd. J = 14.9, 12.0, 6.1, 2.4 Hz, H-
6p), 2.67 (1H, dd, J = 15.4, 4.9 Hz, H-61), 2.64-2.62 (2H, m, H-20, H-15), 2.46
(1H, ddd, T = 14.2, 3.9, 2.2 Hz, H-14f), 1.99 (1H, td, J = 14.2, 5.9 Hz, H-140),

515(1H, t, J = 9.5 Hz, H-3"), 493 (1H, dd, J = 10.0, 9.5 Hz, H-4"), 4.90 (1H, d, ]
=38.1 Hz, H-1", 4.64 (1H, dd, ] = 9.8, 8.1 Hz, H-2), 425 (1H, dd, ] = 124, 44
Hz, H-6", 4.10 (1H, dd, J = 12.5, 0.2 Hz, H-6"), 3.86 (1H, ddd, J = 10.0, 44, 2.4

Hz, H-5Y), 2.02 (3H, s, OAc-6"), 1.95 (3H, s, OAc-4"), 1.83 (3H, s, OAc-3'), 1.14

(3H, s, OAc-2"). 13C-NMR assignment is shown in Table 8.

6.6 Alditol hexaacetate 370 Hunterioside
gisazane hunterioside 14.2 mg Iw 2N HCl-dioxane (1 : 1) 2 ml
WigRsen funmeldussoimmessenineusi 100 °C iwaan 1 Falus i reaction

mixture ¥ u3es 9ty uazIzivael dioxane sen nsuafingis ELOAC 4uu 3 e
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N0 5 mlosuvedanaie EtOAC Tudds ganfussassiminiwns s Amberlite IRA-
g3 (OH™ form, 5 @) I/ sugar fraction senyn reduced anzaniinaias NaBH,
55 mg (excess) Agmmaivias w2 42 Tus nstusiltdudslanimasu
Amberlite IR-1208 (H*-form, 10 @) wdrrzmeldusis s shwvinl§asedy
AcO,-pyridine (1 : 1) 2 ml (excess) unz p-dimethylaminopyridine (DMAP) 20
mg Aomvafiivandwaan 1 Falws enmsdushwssvnudastedao CHCly 16 X 3 mi
fumsazae CHClz 1N HCH ag. (s X 2 ml) 5% NesCOj ag. solution (5 X 2 mi)
e Ha0 (5 X 2 mb) vnduseniluensazsnn CHCl; &2 anhydrous magnesium
silfate Tzimelviudslyy mass &hwias s mass dlduondan Si0, flash colurn
chromatography 11 1s% ELOAc/CHCly I efuting solvent uonld alditol
hexaacetate 6.8 mg (ss.1% vield) [alp2© - +g.4 °{(c - o.325, acetone) HR-
FABMS m/z found 435.1504, calculated for C1gH27012 {(M+H)*, required
435.1503). 18C-NMR (125 MHz, CDCl3) § : 20.46, 20.61, 20.65, 20.66, 20.70,
20.72 (6 X COCH3); 61.42, 61.79, 68.36, 68.58, 68.70, 69.30 (C-1-C-6); 169.72,
169.74, 169.80, 169.98, 170.35, 170.45 (6 X COCH3).

6.7 D-sorbitol hexaacetate 1w B-D-(+)-glucose

srazsnaes [B-D-(+)-glucose 23.4 mg (o.130 mmole) seanolwin «+ mi
mindu wniidfRsendu NaBH, 101.4 mg (2,880 mmole) ﬁammﬁ foaduoa 2.5 49
i reaction mixture shwwinliidunsedan Amberlite iIR-120B unz szivpus
acetylated nnfiuiedan AcOo-pyridine (1 : 1) 2 ml {excess) way DMAP 22.4
mg Faemaiveaduaen 1 fin ity shanszimosds wiademsadindas CHCIz fae N
HCi ag. solution, s% NapCCa, ag. solulion waz H0 ﬂﬂfﬁﬁﬁ'ﬂ@ﬂtjﬂﬁﬂﬁ?ﬂ
anhydrous MgS0. sziwgldiudy shwwendae Si0z flash column chromatography
1% 15% EtOAC/CHCl; il eluting solvent 14 D-sorbitol haxaacetate 22.1 mg

(30.2% yield) [op20 +a.3 ® (¢ = o.88, acetone) FABMS m/fz : 435 (M+1)*, 375,
273,231, 153, 111. 13C-NMR (125 MHz, CDCI3) § : 20.44, 20.58, 20.62, 20.63,
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20,67, 20.70, (6 X COCH3); 61.40, 61.77, 68.33, 68.55, 68.67, 69.27 (C-1-C-6);
169.69, 169.73, 169.77, 169.90, 170.32, 170.43 (6 X COCH3).

6.8 Deformylcoryzeylamine sin Coryzeylamine
Coryzeylamine 10.0 mg szavtlu dioxane o.5 ml uaz 2% aqg. solution
mulduTsrinimnsetineu dnandound reaction mixture Asudganafivosauds
50 °C 1fhwaa 15 Wil (Saanadaodh sinfusiinda CHClg dwsnsozats CHCly saesi-
wsaeinfan anhydrous MgSO4 awnduszimliuds wenlduignisan Si0, colume
chromatography  lawld EtOAc «dw  eluling solvent wanle

deformylcoryzeylamine 4.0 mg (42% vyield)

6.9 Na-Demethyldeformylcorymine sn Ng-Demetnylcorymine
Na-Demethylcorymine 5.2 mg szswiu methylene chloride o.s m

see 10% NaCH ag. solution o.2s ml sndwén  tefra-n-butylammonium

hydrogensulfate 1.0 mg sslu reaction mixture auaspaIRfiguupfiveadwian 2

f2lwe Feaedasusaariadss CHoClo snamsazane CHoClo dae brine gasndt

anhydrous magnesium sulfate wsz szvpuvs eneiindae acetone I 2.0 mg (s1%

yield) ¥a3 Na-demethyideformylcorymine (m.p. 1gs-180 °C)
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TABLE 8

I3C-NMR chemical shifts and assignments for strictosidine (3),

Np-methylstrictosidine (63), strictosamide (60) and strictosamide tetraacetate (64)

Carbon 3 63 60 64
2 135.92 135.66 134.78 134.71
2 52.07 58.96 55.13 55.24
5 43.10 47.79 4478 45.11
6 21.76 18.23 2213 22.05
7 108.13 107.02 109.26 110.14
8 128.28 128.35 128.72 128.72
9 118.67 118.54 118.68 118.49
10 119.89 119.60 120.51 120.09
11 122.32 121.94 122.49 122.51
12 111.89 111.83 112.26 112.52
13 137.86 137.86 137.80 138.00
14 36.56 35.70 27.35 26.93
15 32.63 31.31 2495 25.24
16 110.45 112.49 110.33 110.21
17 155.67 154.02 149.16 148.23
18 119.28 119.60 120.16 121.03
19 135.92 136.08 134.37 133.55
20 45.83 45.82 4478 43.99
21 97.57 98.10 98.09 96.47
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TABLE 8 (continued)
Carbon 3 63 60 64
OMe 52.23 51.83 4 -
Cco 17042 | 169.67 167.11 166.80
NpMe . 41.43 - -
I 10037 | 100.27 100.53 95.89
k 74.70 74.70 74.34 .7
3’ 78.01 78.01 77.98 73.58
4 71.75 71.65 71.38 69.70
5 78.71 78 .47 78.24 73.23
6' 62.97 62.76 62.62 62.86
COMe-2' - - - 19.40
COMe-2' £ - . 170.42
COMe-3' - - = 20.37
COMe-3' - - . 171.42
1COMe-4' 2 - . 20.49
COMe-4' - . - 171.20
COMe-6' . . . 20.56
COMe-6' - - 5 172.27

Chemical shifts in ppm downfield from TMS (in CD30D)
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unisol
(Discussion)

1. fvrolaly

sulnouasninandiumsiunguueanicoodifignslnsesitoszneudan indole nucleus
winomazagingUfign oxidized wis reduced wiegnunufl 13w oxindole,
pseudoindoxyl, dihydroindole, N-acylindole fudiu

Suwresdulasuenaaonifinswgeslasse e susiuerlutlsyiufiuonidrns T
fiwmamunndn 1400 e (feddsfgaslassniovnsulnousaransd  msaTout
tulnsueaniaandeanidu 2 nawlwg o As  simple indole alkaliod
fuilunguifigasTrssestaiiudunilsfufonin (Ruwdit nucleus Aludulrsniooyius
spefulasiviatin ngufi 2 o monoterpencid indole alkaloid ¥adungudif
grilatansotsynaudaemts 2 dau dawesnuliu tryptamine wie tryptophan
fuludauiilvoseidsznouly indole nucleus diufimeadu Ce wie  Cio-
monoterpene  Fsfufianin  secologanin  iesnngrslananitysesbulanuaamaons
lungufl 2 4 fysiaptonfhdunsdlizneufidendraiaan Sadufadlsussinngnuiad use
dutszlumidonisiwunis

fafamsnzvives monoterpenoid indole alkaloids Tudegiuildoudrofaiaudi
Strictosidine 1w intermediate dfypsdafunszvissaoansovdlunguil Fadle
Kutchan uaz  Zenk 8) mwnsewaniBulay strictosidine synthase PINLIRRTHLNAE
donileferesiuunanann¥s (Catharanthus roseus) wazifluniriguifiafeduiing i
strictosidine 1fimannissandafures tryptamine fu secologanin lanfiduled

striclosidine synthase 1fluda catalyst aaguldnesnss
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Fig. 1-1
N
H 11
tryptamine (1)
strictosidine synthase
+

strictosidine (3)

secologanin (2)

monoterpencid indole alkaloids fAfFadanTizvintan tryplamine use
secologanin  wistfuuundrs 5 awgaslnseaiseenidn 8 wuudandy 9) £=
corynanthean- wia C-type, vincosan wis P-type, vallesiachotaman- w¥a V-
type, strychnan w%n S-type, aspidospermatan w38 A-itype, eburnan wis

E-type, plumeran- wie P-type uaz lbogan- wis J-type Faguldamnedt
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Fig. 1-2

10 5

Eburnan or E-type

Plumeran or P-type Ibogan or J-type

b ﬂ‘; A’ ' < 1 r=] L3 .
gralaaondnene & wuufl esnsoudseemidu 2 Sawanlvy o Aewanusnldun  C-,

£ D-, V-, S- usz A- types uIwwandilafinisiaasdalndludaures secologanin
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moiety wonfisedldur  E-, P- uay J-type luwandiiinirdmidosialnadludaunes
secologanin moiety

Kisakurek wazemz lfsusnnuduiusniadidunizalsnagarinsondrofs 8 wuy
fiagil Fig. 1-3

a1nR9Y 00.8 % 189 monoterpenoid indole alkaloids  Auanldande ez
Ifandrluaed  Loganiaceae Apocynaceae Lrr Rubiaceae ¥ mauzal
monoterpenoid indole alkaloids  fwerldsindedis 3 29l wismmwuuang

” o e -
gaslnasadalamndesefl

Skeletal Types
With Nonrearranged With Rearranged
Secologanin Part Secologanin Part
Plant Families € D V. S A E P J
Apocynaceae 1078 19 15 51 58 83 616 311
*Ab.config. o o o o o a+B a+p o+
Loganiaceae 104 2 49 356 1 - - -

* Ab. config. « o o o o - - w
Rubiaceae 608 36 23 - - . - 3

* Ab. config. « a o - - " - -

* The configuration at C-15 of monoterpenoid indole alkaloids
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TuinoneuUIeIgATlaTIaT e 5 wuvteswandi il msaiTaeddlvives

& o

secologanin moiety wuinawiz G-, D- unz V-type iviniu Adwulufirhs 3 2ef
qus—wﬂmmi’nuuuﬁu S- wnr A-type fiwwawizluasd Apocynaceae umz
Loganiaceae ffednilsflagailassasrslunanfifinisdn Fosflmives secologanin
moiety ﬁaﬁm’[mm%’wuuu E-, P- uny J-types wuiwawizi9d Apocynaceae
witudrusofigaslaTand s 3 wpy dawosd Loganiaceae  uaz  Rubiaceae
Lifigralasoniismuituyufianain

Monoterpenoid indole alkaloids — wuiawsz Subfamily Wesiriniuluaod
Apocynaceae #a subfamily Plumerioideae wdliwuindn 2 subfamily fia
Cerberoideae usy Echitoideae Tudrwau 7 tribes wes subfamity Plumeriocideae
fifing 4 tribes vl indole alkaloids fie tribes Carisseae, Plumerieas,
Rauvolfieae sz Tabernaemontaneae annmaWwdts & lused  Apocynaceae

e 1 pa - M & Y
frapus i ulanuasmsondlasuTanliFaselds 10/

Subfamily Plumerioideae

Tribe Carisseae

Subtribe Carissinae : Melodinus

Leuconotis
Subtribe Landolphiinae . Landolphia (Carpodinus)
Subtribe Pleiocarpinae : Picralima

Hunteria (Polyadoa)
Pleiocarpa
Tribe Plumerieae (Alstonieae)
Subtribe Craspidosperminae : Craspidospermum
Subtribe Plectaneiinae : Gonioma
Subtribe Alstoniinae . Alstonia

Tonduzia
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Subtribe Aspidospermatinae : Diplorhynchus

Aspidosperma
Geissosperum
Subtribe Catharanthinae : Rhazya
Amsonia
Catharanthus
Vinca
Haplophyton
Tribe Rauvolfieae
Subtribe Rauvolfiinae : Cabucala
Rauvolfia
Subtribe Ochrosiinae : Ochrosia (Excavatia)
Subtribe Valle : Vallesia
Kopsia
Subtribe Condylocarpinae : Condylocarpoﬁ
Tribe Tabernaemontaneae . Crioceras

Callichilia (Hedranthera)
Stemmadenia
Capuronetta
:Tabemaemonrana (Pigiantha,
Rejoua, Ervatamia, Hazunta, Peschiera, Conopharyngia, Pandaca,
Gabunia)
: Tabernanthe
Voacanga

Schizozygia
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manesriens wszuuvesgaslnsasiisesBulrauennnossivesitlusne Rauvolfia

wne  Hunteria WuseslSeeeislusi 1)

Skeletal Types
With Nonrearranged With Rearranged
No. of Secologanin Part Secologanin Part
Investigated species cC D Vv § A E2 P J
Rauvolfia 47 407 9 - - - - - -
Hunteria 4 33 - 5 2 - 7 16 -

2. Chemistry and Structure Elucidation of the Alkaloids from Rauvolfia

sumatrana Jack
2.1 Chenistry of the alkaloids

FouazgrilaTanieres indole alkaloids windufsuilaindisfionspoms) ez

s Siludildssurnl Eadslud

TR haman, 1:-methoxystrictamine, P-carboline, perakine,

letraphyllicine, flexicorine, lanceomigine, cabufiline, peraksine, rausuirine, io-
hydroxystrictamine, rausufranine wez compactinervine (ann1353n)

Wiendn : norseredamine 8

new alkaloids
known alkaloids fuenidainnisvsialavianas identified Tana fodayanisdm
spectroscopic inunfsuiudeyanfiasrinauld known alkaloids e
harman,11.112) B-carboline, '3} peraking, 14.16) tetraphyllicing,16.17)
flexicorine,18) lanceomigine,19.20) cabyfiline,21) peraksine,22.23) qo-

hydroxystrictamine 247 uag compactinerving 25,262

gaslasaninsvasmindnz aiinlduansl Sdasslyd
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Fig. 2-1
5 4
4u@
S A
H

4 R=Me harman
5 R=H B-carboline

H, Ry = OMe 11-methoxystrictamine
CH, Ry =H 10-hydroxystrictamine

8 R=3-0OH, R; = H norseredamine
9 R =a-OH, R; = Me tetraphyllicine
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13 rausutrine
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Fig. 2-3

o

H
: “GHO it
15 perakine 21 16 peraksine

H

10

11

H
O,Me

17 compactinervine

2.2 Structure elucidation of the new alkaloids
2.2.1  11-Methoxystrictamine (8) 57)

sdailgnuenesnaluUfdiiuesnds ofmgns dnwaisisiuly TH-NMR
spectrum fAefl three aromatic protons, two methoxyl groups uwaz one
sthylidene side chain. UV Amax MeCH (log €) #i 228.8 (4.08) waz 278.7 (3.40)
vwenfoniniliu aromatic indolenine nucleus  lu EI-MS spectrum fsirwin
buenawinfy asz (M*, 100%), 322 (11), 203 (45), 284 (13), 210 (10), usy 121 (@)
wmafamniiuowiutees strictamine (s7) 27.28) HR-FABMS 1a9s3daild molecular

ion peak #i m/z 353.1864 (100%) (required asa.1ses) WWgesnianife CpyHasN0s

v
o

o o A A P ¢ = ~
wiumadaAdlgainaelidu CoiHagNoCs Faumestisnisll OMe group 1 group

»
-

wnndy strictamine  Fatuiudofigailasosdradu aromatic-methoxy substituted
strictamine n17 assigned protons usz carbons wenzda AR wAunlenandy
specira 989 HH COSY, CH COSY, HMBC, COLOC #aduudlvidnyssenndaaiy
mudu aromatic substituted strictamine protons uu aromatic ring 4w 3
#1861 8 7 7.30 (4H, d, J - 8.3 Hz), 7.19 (H, d, J ~ 2.4 Hz), uez 6.71 (1H, d,

J - 8.3, 2.4 Hz) usmafie methoxy group unufi éwnds C-10 wies c-11
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gowdSoudinusn chemical shift s 13C-NMR vesmzdaiifu 1o-hydroxystrictamine
(7) uaz strictamine (57) 28)
Table 2-1 : 13C-NMR Data (in CDCI3) for 11-Methoxystrictamine (6), Strictamine

(87) and
10-Hydroxystrictamine (7).

Carbon 6 57 7
2 192.66 190.98 188.49
3 55.15 55.15 54.79
5 51.94 51.9% 51.78
6 34.03 36.13 3345
7 55.65 58.40 56.08
8 138.53 138.15 147.84
9 123.64 123.47 111.37
10 111.20 125.61 148.70
11 160.14 i28.1¢ 114.61
12 106.78 119.92 121.29
13 156.97 156.10 154.46
14 36.13 33.62 35.92
15 3241 32.50 32.48
16 55.80 55.46 55.13
18 12.94 12.97 12.93
19 119.71 121.02 11992
20 138.30 146.35 137.96
21 53.68 53.68 53.58
COOMe 51.56 S51.55 51.60
COOMe 171.70 171.68 171.67
ArOMe 55.58 - -

Chemical shifts in ppm downfield from TMS (in CDCl3)

wuil C-10 une C-12 183m3dafin O dsngls higher field 14.4 sz 13.2 ppm
musdy wmrddinule strictamine waz C-11 Langls lower field 31.9 ppm daifuy
sazrgillddn methoxy group substituted vud~uvsis 6 c-11 winnd C-10 Fafiuiu
Tne HMBC waz COLOC spectra lapwuienivoufid O 13853 (C-8) Fanwduwusiu
oroton #flen J = 2.4 Hz (8 7.15, H-12) sz arfuewiifl & ss.65 (C-7) fmauda
fusfu proton #ifie J - 8.3 Hz (8 7.30, H-9) configuration wps ethylidene
side chain fiduwis C-1g wilan differential NOE technique Fawunudaiuiess
H-ta ¢ H-21, H-15 ¢ H-18, H-140t, H-16 ¢> H-15 H-14f #&adu

configuration ¥es ethylidene side chain Sailu £ (51 2-4)
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Differential NOE data of 6

6 R =H R;=0Me 11-methoxystrictamine
57 Ri=R;=H strictamine
7 Ry=0H, Ry = H 10-hydroxystrictamine

11-methoxystrictamine légaulaswliiilu 11-hydroxystrictamine Tegvini§Asanfu
ethanethiol waz aluminium chloride 1w dry dichloromethane uwsy 10-
hydroxystrictamine ldgridanluidu  10-methoxystrictamine Taavindffzentu
diazomethane wudwafiinnnU§sewsnlsmiloudn 1o-hycroxystrictamine uaz
sififiaandfifemds llwfeudu  11-melhoxyslrictaming  #sdufangulen

) yo N . o &
mfoniddilidn 11-methoxystrictamine CD spectrum sssesdafiusss Cotton

effect tmlouniu monoterpenoid indole alkaloids ¥ 9 1
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Fig. 2-5 : CD Spectra of 11-Methoxystrictamine (6) and 10-Hydroxystrictamine (7)

Ae
] — 11-methoxystrictamine
--- 10-hydroxystrictamine

10.0 1

350

Wavelength (nm)

-10.0 4

200 -

2.5.2 Rausutranine (13) %)
roarnseusatidutoniBunedt aanfuas UV f Amax nm (Log
£) 277.0 (4.23), 478.4 (3.44) TH-NMR spectrum umasflanisfisiuaulisaeuuu
aromatic ring $7WIU 4 673 fuonanfu methoxyt group 3 groups, NMe 1 group,

elhylidene side chain 1 group, C-Me 1 group aeld NaBH4 reduction lu

e 13

methanol 13 widsuliifuesilads efistiazgn oxidised ndunilugsfiFinionds

i - P 5 _— 5 . Ao 1 g
SidnemeAtesuuuiidudneasees iminoguinone-type alkatoid #finguil CgHs-N-C-

N eg 18,19) Fgmfueuflogsznindlulasion 2 fasell chemical shift 1w 13C-NMR -
t04.0 ppm  EI-MS spectrum w3 13 usmg peak fuflu M+2)* f m/z - 722
(6%) M+2 ion (Rmsan in situ hydrogenalion wpsngu iminoquinone lulwians
fwulu spectrum wee flexicorine (11) 18) yaz vincarubine 297 ($weafin HR-

o

FABMS %84 13 umes ion (Me2H+H)* # m/z 723.3751 (100%) Feflgasluinns

' ar ¥ 3 & ' ar
CasHs1N4O7 usmaImIT# Aflgasluansidn CaoHagN4O7 1INToyMuUaTHLEAIINEIAD

. - . - o a 2 s =] P . .
fitw dimeric indole alkaloid fifgatlasesdrsdouniiadu iminoguinone moiety
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adnefany flexicorine (11) Iudaufivilu non-iminoquinone unit wems aromatic
methoxyl 1 nau carbomethoxyl 1 ngy indoline NMe + group, CH-Me 1 group
® 3.04, 1H, q J - 5.0 Hz, 8 1.2, 3H, d, J - 5.9 Hz) daysuvafuansfiadmddu
non-iminoquinone unit «u akuamilane-type shadnarufinulu carbufiline (12)
21,30) Fauenldvinlusesdwdainrnnrditoilisuioams Tsmouwazaivonusdsssaldign
assigned lame~fe spectrum ee HH-COSY, PHSQC uaz HMBC nndeudefiusz
wile C-10 389 akuamilane unit Ay C-11 183 iminoquinone unit gnasiy
munlandoynens HMBC dewuarwdaiusies C-10 ¢ H-12', C-11' <> H-g
Famveadnafiutaysfildain PROLSY fAwuaiiuduinsues H-12 fisguu aromatic ring
fu NMe usx Ar-OMe stereochemisiry 183 C-16, C-18' way C-1g wiimg
PROESY spectrum #swumaufuiuteas H-18 ¢> H-15, COOMe, H-19 ¢ H-21f3
sazann Drieding model analysis configuration 183 epoxide moiety Ragn

v o & v - a v oA
assumed Widu 16R, 20R fedugaslesasioveamsdaiiadudsglinosol
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NH
e

11 flexicorine

selected NOE data of rausutrine (13)

slereochemistry 83 epoxide moiety 183 carbufiline Eahildanamld 217 Tanend
PROESY experiment pemvidafilunisidowudn confiquration f C-19 usy C-z20

DwswRnafiu rausutrine fn 10R wnz 20R
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Table 2-2 : 13C-NMR Data for flexicorine (11), cabufiline (12), rausutrine (13) and
rausutranine (14)

Carbon 112 12b 13¢ 14 ¢

2 79.77 78.51 79.24 78.67

3 51.11d 46.42 47.08 46.00

5 54.36 49.36 50.11 50.40

6 35.63 33.51 33.29 33.94

7 59.11 41.86 42.53 40.28

8 122.08 131.46 131.79 133.59

9 125.49 123.86 123.92 122.44

10 116.80 118.02 115.03 115.79

11 159.88 156.22 157.59 157.30

12 '95.78 94.92 94.18 94.82

13 157.82 153.88 155.72 155.31

14 32.23 32.61 33.65 30.17

15 29.55 39.08 39.27 32.22

16 51.32 53.03 53.88 48.44

i7 214.52 173.13 173.20 177.04

18 12.99 15.55 15.70 17.25

19 117.52 64.31 65.69 68.83

20 137.80 65.6 65.91 90.64

21 56.05 55.15 55.78 53.82
COOMe " 51.20 51.55 -

ArOMe 56.39 55.59 55.89 56.10

NMe 33.58 34.13 33.58 34.19

3 105.00 97.26 103.95 104.01

3 28.67 19.88 27.75 27.73

5" 54.40 54.52 53.80 53.79

6' 42.06 40.90 40.93 40.93

7' 58.10 56.82 56.75 56.79

8  159.88 136.10 157.97 158.08

9’ 124.86 110.03 123.29 123.25

10" 188.74 148.89 187.35 187.14

i 146.74 127.19 144.91 145.01

12' 166.34 108.20 130.61 131.21

I3 157.82 142.93 164.51 164.44

14' 27.31 25.46 26.73 26.72

15' 36.92 34.13 35.73 35.72

16' 51.10d 50.31 50.30 50.31

17' 174.19 173.36 172.73 172.74

18’ 14.15 13.33 13.72 13.75

19 124.63 121.09 122.94 122.94

20° 140.16 139.66 139.30 139.33

a1 59.88 57.58 59.15 59.11

COOMe' 52.40 51.51 51.89 51.87
ArOMe’ = 56.57 - y
NMe' “ 27.57 - -

Chemical shifts in ppm downfield from TMS
a) in CD30D, b) in DMSO-dg, ¢} in CDCl3, d)These signals may be interchangeable
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2.2.3 Rausulranine (14) 57)

sannseff i luasiuas § TH-NMR spectrum mdendedy rausuirine
wn WRosudiings methoxyl sleendt 1+ ngn Fegniudulay EI-MS flugnys (M+2)* 7
peak m/z 708 (16%) unz HR-FABMS 1% molecular peak (M+2H+H)* i m/z
700.3170 (100%) Fauems molecular formula Ao CaiHagN4O7 unz CaiHagN4s07K
AaRy FetumnTdnfiaet molecular formula flu CaqH4eN407 *3C-NMR spectrum
saanfiu '8C-NMR spectrum was rausutrine wn denu ester carbonyl 2 ngu#t &
177.04 WRY 172.74 ppm. ﬁaWﬂ"ﬂ’aumwmﬁﬁﬂﬁﬁﬂﬁm}wﬁuﬁtﬂu akuamilane unit s
Jugasiassasrsaes carbercline (58)21,30) dangufiiiln carbomethoxyl fidwmia C-
17 3andafu C-20 filflu epoxide LﬁmﬁmaumuﬁnmﬁUmﬁum‘lmi vflu s-membered
lactone ring L EendainIzniAuwns C-10 w89 akuamilane unit iy C-11' w99
iminoquinone unit Aswsamlasefedayantediun HMBC wez PROESY tdwifnariuy

. ¢ o & w & . a  ar
rausutrine  wazlapfafantizy  gredafdrenidueyWutyes rausutrine  A3dwu

configuration fidwwis C-16 usy C-20 Fsnamdlu R uny S ewsrfiy

14 rausutranine HO

CD spectra 8919 rausuirine was rausutranine adonRefiuuin TanenanlAdass

2 fiail absolute configuration funilowuriu
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Fig. 2- &: CD Spectra of Rausutrine (13) and Rausutranine (14)

Ae

10.0 - — rausutrine
--- rausutranine

i Wavelength (nm)

-20.0 4

2.2.3 Full assignment of 13C-NMR of flexicorine (11) and cabufiline (12)

flexicorine waz cabufiline gnuensansaindu Rauvolfia reflexa 187 waz
Cebucala caudata 2') mwdwu ns assigned Tu 13C-NMR vssmsionpadaf
limnysol 133m3 assigned Chemical shifts assfuvis C-3, C-5, C-17, C-14 lu
fexicoring 1wy awnn13%%nil Lilssnnmnsowensaioassrfinsnluaasiwdain ans
agsigned w84 carbon wenzd9e i doyamadiu HH-COSY, PROESY, PHSQC uaz
HMBC wuit chemical shifts vos carbons fd~dlianafivanswewlife C-1s, C-17,
C-8, C-6, C-8 wmz C-11' lu flexicorine waz C-3, C-5, C-15, C-1g, C-21, C-

3, w62 C-8', lu cabufiline

- Table 2-3: 13C-NMR Data for flexicorine (11) and cabufiline (12)

i

- Carbon 1112 112a 1210 122¢
2 79.2 79.77 80.2 78.51
3 50.8d 51.11d 54.2 46.42
5 54.0d 54.36 55.4 49.36
6 35.2 35.63 34.9 33.51
7 58.6 59.11 43.0 41.86
8 121.5 122.08 132.6 131.46
9 125.0 125.49 121.9 123.86

10 116.3 116.80 120.0 118.02
1 159.3 159.88 157.6 156.22
12 95.3 95.78 95.4 94.92
13 157.2 157.82 154.7 153.88
14 31.8 3223 34.3 32.61
15 29.2 29.55 39.9 39.08
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8!

9'

10

1y

[

13’

14

15

16

17

18’

19’

20"
g
COOMe'
ArOMe'
NMe’

213.7

50.8d
127

117.0

137.1

55.6
55.7
33.8
104.5
41.6
54.0
26.9d
5.7

146.1
124.3
188.0

159.3
130.8

T 165.7

28.3d
36.5
50.7

173.5
13.8

124.1
139.6
59.2
52.0

103

51.32

214.52
12.99
117.52
137.80

56.05

56.39
34.20
105.00

28.67
54.40

42.06
58.10

159.88
124 .86
188.74

146.74
131.35
166.34

27.31
36.92
51.10d

174.19
14.15

124.63
140.16
59.88
52.20

47.6

173.6
16.1
65.4
66.1
55.5
51.4
55.8
34.2
97.9
417
56.3

20.6
57.8

137.1
109.2
150.4

128.8
1113
144.0

26.6
34.2
5.2
174.0
13.7

125.0
140.3

58.6
51.0
57.3
27.7

53.03

173.13
15.55
64.31
65.61

55.15
51.20
55.49
34.13
97.26

19.88
54.52

40.90
56.82

136.10
110.03
148.89

127.19
108.20
142.93

25.46
34.13
50.31
173.36
13.33

121.09

139.66
57.58
51,51
56.57
27.57

Chemical shifts in ppm downfield from TMS ' o .
1) previously reported, 2) our assignments a) in CD30D, b) in pyridine-ds5, ¢) in

DMSO-dg, d)These signal may be interchangeable within the same column
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3. Chemistry and Structure Elucidation of the Alkaloids from Hunteria

Zeylanica (Retz} Gardn. ex Thw.

3.1 Chemistry of the Alkaloids
FounzgailareaiisrnsBulasuasmanndiifisinen 5:6.7) wazainniainide
fuanlénn ynaalsrausalised
v« 3-epi-dihydrocorymine (20), 3-epi-dihydrocorymine-3-acetate
(18), 3-epi-dihydrocorymine 17-acetate (19), norisocorymine (385),
corymine (23), picralinal (27), picrinine (28), lanceomigine (10),
geisoschizol (25) 25)

. isocorymine (34), vobasine {31), eburnamenine (49) 6)

: corymine (23), deformylcoryzeylamine (38)," coryzeylamine
(37),* Na-demethylcorymine (22).* Na-demethyldeformylcorymine
(21),* pleiocarpamine (33), tubotaiwine (39), 178 17,4'.5,6"
tetrahydrousambarenine (66), 17R 17,4',5',6'-tetrahydrousambarenine
(67), hunteriatryptamine (68)," deformylcorymine (65),
flaorocarpamine (69) and Np-methyl-3a-amino-seco -voacarpine 70"

(our research)

*  new alkaloids

Wiendu  : gentianine (36), kopsinine (40), pleiocarpamine (33),

tubotaiwine (39), eburnamine (42), norpleiomutine (55), pleiomutinine

(53), 19'-epi-pleiomutinine (54), 10-hydroxy-16-epi-affinine (32),
yohimbol (29) 7)

isoeburnamine (45), O-ethyleburnamine (44),

~ pleiocarpamine (33), eburnamine (42), O-methyleburnamine (43), O-

E methylisoeburnamine (46), dihydrocorynantheol (26), hydroxy-17-
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decarbomethoxy-16-dihydroepiajmalicine (56), yohimbol (29),
epiyohimbol (30), tuboxenine (41) ©)

(+)-eburnamonine (48), (+)-eburnamenine (49), (+)-
isoeburnamine (45), (-)-eburnamine (42), pleiocarpamine (33),
tubotaiwine (39), pleiomutinine (53), yohimbol (29), strictosidinic acid
(50), hunterioside (51)," hunterioside B (52) * {our research]

*  new alkaloids

known alkaloids dusnidainnisddndvigesleseadialaenms wfoufioy
spectroscopic data #imssisanuld known alkaloids Fwwleun
. :corymine (23),31,32,33) pleiocarpamine, (33) 37) tubotaiwine
(39),38,39,40) (178)-17.,4',5',6'-tetrahydrousambarenine (66),56)
(7R)-17,4',5",6'-tetrahydrousambarenine (67),96) deformylcorymine
65), 31) fluorocarpamine (69),30,55) lanceomigine (10),19.20)
ulfendn  : (+)-eburnamonine (48),34,35,36) (+)-eburnamenine
(49),34,36) (+)-isoeburnamine (45),34.36) (-)-eburnamine (42),34)
pleiocarpamine (33),37) tubotaiwine (39),38,39,40) pleiomutinine
(53),41,42,43) yohimbol (29), 44.45) strictosidinic acid (50). 46-52)

w L k) o ‘!’
gaslnsarsI9rBauERARDEAATY 5 LATIUTINLIR
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10

A

22 R =H N,-demethylcorymine 18
23 R = Me corymine

18 R = a-OAc, Ry =Me, R, = CH,0H 3-epi-dihvdrocorymine 3-acetate
19 R=o-OH, Ry =Me, R; = CH;0Ac 3-epi-dihydrcorymine 17-acetate
20 R=¢-OH, R| = M¢, R; = CH;OH 3-epi-dihydrocorymine

21 R=(-0H,R; = R; = H N,-demethyldeformylcorymine

65 R =f-0H,R; = Me, R, = H deformylcorymine

27 R =CHO picralinal
28 R=H picrinine

24 R = CO,Me, Ry = =CH-Me isositsirikine

25 R=H, R, = =CH-Me geissoschizol

26 R=H, R; = ¢-CH,-Me dihydrocorynantheol

29 17 = o ychimbol
30 17=p epiyohimbol AH
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33 pleiocarpamine

31 R =CO,Me, R; =R, = H vobasine
32 R=H,R, =CH,0H, R, = OH 10-hydroxy-16-¢pi-affininc

//lo

N
36 gentianine

34 R = Me isocorymine 8
35 R = H norisgcoryming

38 deformylcoryzeylamine
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Fig. 3-3

68 hunteriatryptamine

66 R=o-H 17§ 1745 6" -tetrahydrousambarenine
67 R=0-H 17R 1745 6" -tetrahydrousambarenine

69 fluorocarpamine
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CO.Me H *

41 tuboxenine

42 R=H,R; = OH (-)-cburnamine
'43 R =H,R; = OMe O-methyleburnamine
44 R=H,R; = OEt O-ethylebumamine
45 R =0H, R; = H (+)-isocburnamine
R =0Me, R = H O-methylisoebumamine

46

47 R =0EL Ry = H O-ethylisoeburnamine
48 R & Ry = 0O (+)-eburnamonine

49 R & Ry =H (+)-cbumamenine
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Fig. 3-5

H
Oy 7 OH

z )
51 hunterioside, R = m
v 5 6 o)

H

z__s OH,

50 strictosidinic acid, R = %H
R 7 OH

H

52 hunterioside B,R= KO/ 3 H

18
53 R =a-Me pleiomutinine
54 R =p-Me 19-epi-pleiomutinie
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3.2 Structure elucidation of new alkaloids from the leaves
3.2.1 Coryzeylamine (a7) 58)

woaeannddiignuonluytanseds efmgm (alp23 -24.0 ° (¢ -
0.25, MeOH) figasluianaidu CyaHsoN407 Fsldannisiadan HR-FABMS (cald.
740.3914, found 74g.3827 (M+H)* fwdnafiu UV spectrum flvidinizaanfuumed
Amax nm (Log €) 207 (4.69), 263 (£.27), 287 (4.05), 295 (3.98) LAY 320 (3.55)
vnTaanrfussitedans UV usesflaniatin dimeric indole alkaloid #idsznoudas
indole unz indoline chromophores 1H-NMR 1w CDCly flu complicated charge
wiilavinandelu DMSO-dg uaz pyridine-ds 19 spectrum Alidudouniniy Fedinmone
wufledoefstusnemzens corymine (2a) 32.33) fafumiivdén Auentdainly
fidwduilidosn corymine § hemiacetal function feeflusisnznin CDClg &nva
equilibrate 183 hemiacetal forms 2 forms fe 23a usy 23c lABdRINEIUIZNIN

23a; 23b : 23C - a:1:8

Fig. 3-7

u DMSO-dg w3e pyridine-ds corymine szadlugilaes 23c Fafiuiu lay NOE
i H-g wer H-17 (duffasudsaduends corymine idudamdsznaugounilsesms
v XA 13 & A'EL v . a v a  a .

2 Wafifladsanly 13C-NMR asédaftly signals fisuszdaufiufy signals 189
corymine {Table 3~1)

e 13 fdoudszneusiunfiadu corymine gaufiilln non-corymine unit az
feafl indole nucleus Tugmslasoniosesin uaviigeslananmis CooHo7N2Oz  3n 1H-

MR spectrum nwuingauivu non-corymine part § 4 aromatic protons, NMe

group, COOMe group usaz ethylidene side chain uenanitin HH COSY wuind
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isolated methylene group 2 groups fim 2H-17' waz 2H-21", CH-CH2 waz CH-
CH2-CH functions eg 1w 13C-NMR dizneudan quaternary carbon 1 &3 (C-18"),
methine carbon 3 @1 (C-3', 5" usr 15) methylene carbon 4 ¢ (C-16", 14, 47
sy 21 waz methyl carbon 3 @) (C-18', NMe' usr OMe) ludaufiiiu aromatic
cerbon w83 indole nucleus, ethylidene wsy carbonyl group {favun 11 @
Fynnfegatanuaiwoszns1alddn  daudiuiu non-corymine  unit  unss
fgmrlnsssdadluuuy sarpagine-type ITnefl stereochemistry w89 C-18" 1flw S
figan chemical shift wes methyl group = 2.48 ppm usesdiudusani3n
anisotropic effect o3 indole ring nisifewdesznine corymine unit sy
sarpagine-type unit fuwvn C-10 — C-3' vioganlu TH-NMR specirum a3
coupling 182 aromatic protons lu corymine unit fdnzmzdia siglel 1+ @3 ung
ortho coupling proton 2 &1 wazlu 13C-NMR C-1o0 ifeulufis lower field vUszuna
20 opm flofunfiy fr 8 A C-10 wee corymine wenanili HMBC spectrum fa

WUANFNAUT 193 C-3 — H-11
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Table 3-1 : 13C-NMR Data for Corymine (23), Coryzeylamine (37) and
Deformylcoryzeylamine (38) (Fig. 3-2,).

Carbon 234 23b 374 370 agb

96.31 97.31 96.39 97.47 98.63
68.52 70.10 68.53 70.12 65.90
56.75 57711 56.69 57.64 55.61
39.00 39.88 39.09 39.89 43.85
61.87 63.05 61.94 63.15 57.03
134.00 135.08 134.29 o 139.34
124.01 125.10 123.19 124.74 122.6%

10 114.63 115.69 133.34 134.62 135.08
11 127.24 128.07 126.41 127.41 127.00
12 102.85 103.66 102.25 103.23 103.57
13 152.09 153.07 150.49 151.59 150.35
14 29.21 30.41 29.16 30.35 39.81
15 32.75 34.07 33.01 3422 35.45
16 51.03 52.32 51.04 52.41 49.13
17 94,32 96.02 94.08 95.89 -
18 13.76 14.24 13.71 14.31 13.76
19 120.25 121.15 120.24 121.20 121.93
20 141.18 141.95 141.12 141.80 139.93
21 57.41 58.73 57.40 58.69 58.25
CO 172.63 173.81 172.35 173.34 173.90
OMe 51.73 51.72 51.26 51.46 51.24
NMe 27.10 2741 2175 27.61 2701

OO0 =3O LN Ll

2 - 138.76 140.20 140.50

3! - - 44.16 45.59 45.76

5 - - 60.42 61.47 61.53

&' - - 16.67 17.97 17.97

7 - - 107.77 109.64 109.52

g - - 129.65 131.09 131.10

9 - = 117.15 118.02 118.03

10' - - 117.50 118.56 118.43

11 - = 120.34 LX1.33 121.19

12 - - 109.78 110.47 110.44

13" - - 136.22 137.65 137.67

14 - - c 40.35 40.36

| 15 - - 34.45 35.71 35.74
| 16' - - 52.27 53.70 ST
' ir - - 68.53 69.98 70.02
18 - - 11.88 12.20 12.12

19 - - 118.14 119.05 118.92

20' - = 137.68 138.50 138.58

21 - - 51.38 52.41 52.37

610) = = 171.76 173.42 173.39

OMe' - - 48.81 49.55 49.55

NMe' - 5 41.99 42.40 42.37

j 3) In DMSO-dg, b) In pyridine-ds, c) The corresponding signals are concealed by the
£ solvent peak.
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lu PROESY spectrum wuswiinwuiszring H-3' fiu H-11 wazan Drieding
model analysis wuin stereochemistry %89 C-3' eoaluw R (Ca'-BH)
fiediumavBniBios steric interference #igean corymine unit Tunséidl 1w S (Ca'-
oH) TesguiuilasuniTBuiunnd J sm9 H-3' Fawaes dnwoisidlu broad doublet J -
1.0 Hz. stereochemistry # C-17 w8s hemiacetal function i R Fefiufulas
NOE experiment finuaaduiusszwing H-g fu H-17 isAnafufiwuly corymine
configuration w89 ethylidene side chain # C-1o uay C-19" swfidu £ Faf G

o 5 W . o = v oooge A
tulnsdoyates NOE spectrum dasiu coryzeylamine Fefigaslazeadnofaii

Fig. 3- &

a.2.2 Deformylcoryzeylamine (38) 58)
wesmaanfdafignuaneenylugeassasude efgudl UV spectrum afndy
coryzeylamine wmmsfisnisidlu dimeric indole alkaloid gesbuiona CazHspNaOg
flénn HR-FABMS fihwiinTuanafanndt coryzeylamine las CO fragment 'H usz
HC-NMR veesnidail adonds AU coryzeylamine wan waztisusnfisnisiidause
muilu corymine uaz sarpagine units ($wdmafu  coryzeylamine (Resuelad

. YR v e
signal wes H-17 (8 5.87) uer C-17 (& 95.89) Aawuesfafiiauezidu
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deformylderivalive w89 coryzeylamine rfifTeevstennlion corymine tiiu
deformylcorymine lumisazaiosine 312 coryzeylamine Segasihwnvinuffendu 1o%
ag. KOH lu dioxane iguunafivisssufis so © C uduwasy 15wl o
deformylcoryzeylamine 42 % vield #esnfildvianisdaesizviidussdufosy
geformylcoryzeylamine Auenldansssned Tidwadu (odp, UV, MS uaz 'H-NMR
stereochemistry dwwisfl C-16 vl B Famlnsods NOE experiment fiwunnuds
ufisving H-18 fu OMe group gaslasseirssesssdaifousndliseg Fig a-8

coryzeylamine uwayr deformylcoryzeylamine dufiqee1susnyes dimeric

indole alkaloids fivlsznaudsn sarpagine-type waz echitamine-type

3.2.3 Ng-Demethylcorymine (22) 5¢

° (¢

wonanosRAaRgnuonDonsTiugiesuenis edmgiu (alp2s +12
- 1.25, CHCt) unzfinnamanfiuuss UV (MeOH) Amax # 205.0, 241.6 uay 297.8 nm
fondrnfuntT menfuuss UV 983 corymine wn weewfionisdl indoline chromophore
grsluans Co1HasN2O4 e HR-MS (found 3es.1743, required 386.1736) Foflvin
wintmanslosndt corymine CHy fragment 'H-NMR wpesnséiailly DMSO-dg f
fnwoieadnefu corymine wnnanafie dsznaudse sromatic adjacent protons 4 ¢7
prolon #fldnwmez doublet 2y J value én 3 &2 fefl & e.6a (B, J - 4.8 H2),
o4 B, J = 4.6 Hz2) uaz 4.17 (B, J = 4.2 Hz) ppm. carbonyl group + group
8 3.75 usz ethylidene side chain 1 group smdumiavzldess NMe signal
Tsnewfifien J value 1 $7an 3 & # 8 6.64. 4.04 unz 4.17 ppm flu proton
fifignumeinflon OH-17, H-17, waz H-3 189 corymine ldsmenuazendueunndagn
assigned lepmanfiedoysan HH-COSY, PHSQC usx HMBC spectra 'SC-NMR
winIdafl fignumsifiovssindeusinuluy  corymine tAnsudlaisisnng  signal
waiuenAidwunts 17 uss chemical shifts wosvamfuewfid1esenluidnsdes
chemnical shifts 189 C-3 waz C-12 danglu lower field A - 5.22 uar 3.72 ppm

o o o s‘ a . =i , & oA v . . . :
muiduidiifirudy corymine fidwgndifissannialifl y-steric interaction sasngw

- ' L ar J ¥
N-Me wwnma:gmmmﬁmmmmqﬂimw s3eadLdu Ng-demethylcorymine
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configuration fiduvus C-19 1Iu £ Faskuayulnodeyssn NOE experiment

furnsn I INENAHEIZM319 H-19 Ay H-21, H-18 1 OMe

Fig. 3-9

} 18
| 23 R = Me corymine
22 R =H N;-demethylcorymine

65 R = Me deformylcorymine
21 R = H N,-demethyldeformylcorymine

selected NOE data of 21
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Table 3-2 : 13C-NMR Data for Corymine (23), Na-Demethylcorymine (22),
Deformylcorymine (65) and Na-Demethyldeformylcorymine (21).

No 234 224 65D 21b

2 96.31 93.52 97.04 94.62
3 68.52 73.74 66.76 67.95
5 56.75 56.43 55.13 54.49
6 39.00 38.82 43.08 42.62
7 61.87 62.21 56.59 57.26
8 134.00 134.13 137.83 138.27
9 124.01 124.72 122.53 123.33

10 114.63 115.64 116.93 119.19
11 127.24 126.91 127.75 127.79
12 102.85 106.57 103.42 108.91
i3 152.09 152.48 149.45 147.84
14 29.01 29.46 37.22 37:19
15 3275 32.80 34.99 35.11
16 51.73 50.95 4821 48.08
17 84.32 94.25 - -
18 13.76 13.68 13.44 13.54
19 120.25 119.98 122.80 124.45
20 141.18 141.24 138.70 137.00
21 57.41 57.33 57.88 57.36
- COOMe 51.73 51.61 51.62 51.74
~ COOMe 172.63 172.67 173.66 173.40
’ NMe 27.10 . 26.40 :

Chemical shifts in ppm downfield from TMS, a) in DMSO-dg, b) in CDCl3.

3.2.4 Ng-Demethyideformylcorymine (21) 59)

V- v o .
et UV spectrum edhwfiu Ng-demethylcorymine

waefionis? indole chromophore gasiaans CooHasN203 @l#an HR-MS (found
340.1796, required 340.1785) tsfanmisidtvinluwenaddsunds Na-demethylcorymine
law CO fragment 'H- wsz 13C-NMR v89 21 sannnfefy 22 wnemianisiall H-17
8 4.04 ppm) usz C-17 (O 94.25 ppm) signals Fanupdnrvamioldies
hemiacetal function smdn 21 easesidlu deformyl derivative 1as 22 e 22
mihdfAseadiu to% ag. NaOH 1w methylene chloride lawld tetra-n-
butylammonium hydrogensulfate (uéia catalyst 'ﬁ'qmw}ﬁ foonflwann 2 Falag
wilwens 21 et1x yield Fawsfildninnisduasicveasannssnnfmdsudunnisy
mmflsbandSoudiouun TLC, UV, MS uwar 'H-NMR specira stereochemistry

L fdwwids C-18 usr C-1o (ethylidene side chain) wilasefin NOE experiment
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fumponminiuiizuing H-1s Au H-16, H-10 AU H-21 Taigrslaseadradlu Ng-
demethyldeformylcorymine mn;ﬂ‘?‘i Fig 3-g

aaiuliiaf demethylcorymine unz Na-demethyldeformylcorymine 1flu
artefact 7lUApunin corymine uaz Na-demethylcorymine ldmassznesdin

&£ a & a ) 2 .
dipsnnduseunisain woanmoudiinigld strong ammonia water

3.2.5 Np-methyi-30i-amino-seco-voacarpine (70)

mrdafignuonesnunlugtisasressds AR fyevaomnaati 1s4-155 ©
C aenfuuas UV Amax A 220.5 unz 284.6 nm umesflanisdl indolic chromophore
graluans CosHaogNaOg 130 HR-MS  TH-NMR spectrum ummsfisnsi aromatic
adjacent protons, singlet methyl group 2 ngw 7 & 251 unz 2.3, singlet
methylene 1 ndu # & 3.66 uax ethylidene side chain 1 ngu Fwazsuvrilndonds
fugand v sarpagine-type congener t83 coryzeylamine uaz
deformylcoryzeylamine wnn cgﬂﬂumnmmmﬁﬁaﬁﬂﬁ:nauﬁm‘tu’[mmunzmumnn'j1

. . . o o o A
monoterpenoid indole alkaloids w2 ¢ liwisezann wezlulasisuozmoudaiingsee

alugtl ~NHz function +aflifieasinlu HR-MS specirum uams molecular peak i
183.2208 (required 383.2207) %ameﬁuqm‘[mmna CooHogNgOg waz ion peak &aun
16,1042 (required 366.1642) Fansafiugaslaans CosHogNo0a Fsuamstionsgyiis NH,
fragment w8z -NH, function masinizdiduvds  C-3  sesluiena
fildnmsdfomfioudy chemical shift wes C-3 (& 40.00 ppm) fiu 16-epi-
voacarpine (8 so.s ppm) 89) shift Tun1s lower field 1szaies 31.5 ppm
Whneusasarduounnéiagn assigned lasefadeyasin HH COSY waz HMBC specira
defferential NOE experiment ugmsfisniudunusees H-10 — H-21P (4.1%), H-10
= H-18 (7.4%), H-3 — NH (1.3 %) uoz H-3 = H-15 (1.0%) Aoiuasdilisiiges

. ) . o A ¢
Irmehadls My-methyl-30-amino-seco-voacarpine (70) #dagidanisil




Differential NOE of 70
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Table 3-3 : 13C-NMR chemical shifts and assignments for ceridimine (71),54)
hunteriatryptamine (68), Np-methyl-30i-amino-seco -voacarpine (70) and sarpagine-
type congener of 37 (837) and 38 (S38).

Carbon 714 68 @ 70 2 S370b S38 0
) 136.5 135.31 137.00 140.20  140.50
3 46.9 3576  49.00 45.59 45.76
5 60.3 60.43 59.55 61.47 61.53
6 20.2 17.39 17.00 17.97 17.97
7 109.2 109.35 109.23 109.64  109.52
8 129.7 129.48 129.45 131.09  131.10
9 117.6 117.45 11796 11802  118.03
10 119.5 118.72  119.02  118.56  118.43
11 121.9 121.92 12222 121.33 121.19
12 110.6 110.55 11025 11047 11044
13 137.3 136.45  136.05 137.65  137.67
14 36.0 35.47 40.25 40.35 40.36
15 33.6 35.19 34.26 35.71 35.74
16 46.9 55 07 51.86 53.70 53.71
17 - 70.41 70.28 69.98 70.02
18 12.5 12.55 1237 12.20 12.12
19 118.9 120.65 120.21 119.05 118.92
20 136.0 135.94 13630  138.50  138.58
21 52.6 51.85 51.86 52.41 52.37
COOMe 50.2 50.40 50.27 49.55 49.55
COOMe 171.8 174.0 174.16 17342  173.39
NMe 425 42.04 41.96 42.40 42.37
2 121.9 121.64 " . o
3 110.9 106.70 % . .
4" 118.4 118.12 . 2 .
5 120.7 119.33 . ; 4
6' 139.7 139.55 . - -
Ve 111.1 110.84 - . ~
8 128.3 127.97 . . .
9 135.7 135.92 . . .
o' 26.1 24.80 = . -
B 41.4 40.95 - - -

Chemical shifts in ppm downfield from TMS, a) in CDCl3, b) in pyridine-d5

3.2.6 Hunteriatryptamine (&8)
msditgnuoneenyilugdossuds eiimgiw § UV spectrum (MeOH)
Mmax i 222.1 uay 28s.1 nm #Hawamefionsd indolic chromophore gasluans
CapHagN4O3 léaan HR-FABMS (found 527.3021, required 527.3022) 1w EI-MS

spectrum wu ion peaks # m/z 180, 152, uny 122 wARItiINTIN Ap-methyl-30i-
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amino-seco-voacarpinyl unit Iulmennunsfiu H-NMR spectrum (Jalu CDCly -
CD40D 2 wan) warsinwomsiwwzess sNp-methyl-a0l-amino-seco-voacarpinyl unit
Tngnawnzetnefansfl singlet methyl group 2 ngs i O 2.55 un 2.35 uay isolated
methylene protons 7 & a.e0 (d. J - 1.3 Hz) unz & 3.67 (d, J - 11.3 Hz)
Whudnemzvesngy NMe, COOMe usz CHo0H Tueunsudl usnaniifedl signals Sudn o
Tureou wdaudw ldsmewln aromatic region s protons usz@n 4 protons
Wurpangn CHoCHo (Giasizvisnn HH COSY unr PHSQC spectra) ndeyafinee:
nsateilulaenayes 68 Uszneudan tryptamine unit Bndounils awndoyadaa -
Faunil U9Tlddn es fgaslasendeadroefafy ceridimine 54) Hawffoudion B3C-NMR
spectrum wes e8 ffu ceridimine vswngitndieefsiunin Wnsud 68 i signals v8¢
H-17 usz C-17 luvnidl ceridimine 14§l ummsdn 68 §§ CHOH functional group
lwanedl ceridimine Wi Teysasefignuiulen MS spectrum 1es ss fiflinmidn
lwanswinndn ceridimine lan CH,0O fragment chemical shifts wpeldsmeuus:
afueunnda assigned lepends HH COSY, PHSQC usz HMBC spectra GRRTE
fuszndne tryptamine unit Ay Np-methyl-so-amino-seco-voacarpinyl unit
Wusuy C-8 —> C-3 rfwuslnoodedeyasn HMBC (C-e' —> H-3) ua:
Tanrnsi3eudisudn chemical shifts 189 C-2 — C-9¢' fufisnamlises ceridimine
Flvdayelulunaidoads Iu PROESY spectrum wuadnwduiuiszvdng H-1s fiu H-
15, H-15 Ay H-21f, H-21f Au NMe usz NMe fu H-1s5 uwmesiis
siercochemistry # C-10 du £ Fotu es  Faflgasleseondnodu  1e-

hydroxymethytceridimine dagudsansdl




1 22

ceridimine (71) hunteriatryptamine (68) selected NOE of 68
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3.3 Structure Elucidation of New Alkaloids from the Stem Barks
3.3.1 Hunterioside (51) 61)

grdaRdgailaens CasHaoN201g Faldvmaisialan HR-FABMS
weasfianed ﬁwwﬁnfumr}mmﬂn’h strictosidinic acid lay CgMgOs fragment
fomnnfanafiiaa hexose TulwanssesfwAndudn 1 a7 dawdiddu aglycone
foudr o Jusdienfeafumy strictosidinic acid sssnlu 13C-NMR Rauszdewiufiu
anszvine aglycone part wesais 2 #adl nasfidufshena (hexose) 2 #umzdu
Whiane swansafuiuldain TH-NMR signals 7 & 4.01 (d, J - 3.7 Hz) uny & 4.87
(d, J - 8.1 Hz) uszarfueufisseulu 13C-NMR # & 9o.6 wsz 100.3 ppm
mamtiesasiens 2 @i Tdibes 51w hydrolyzed @annssnfelinegg i
reduced wes #an NaBHy lvimanodw aldito! wda acetylated alditol se acetic
anhydride alditol acetate dldidudfoafy  sorbitol haxaacetate

fiuuensgeBefinionunain D-glucose lapflen [odp +0.4° (e3840 +0.3 © ) Asdlu

Tl st 2 @fudludandsznoululaanseas 51 viu D-glucose

Fig. 3-12
CH,DAC
H—1—0AC
dil HCI / dioxane i) NaBH4 AcO ——H
51 composing sugar(s) ——» H—p—OAc
A ii) AcO, py H—t OAc
CH,OAC

D-sorbitol hexaacetate

mafendorzri1viaedeseafnzinuuy o-D-glucopyranosyl-(1-6)--D-
gucopyranoside (isomaltoside) uazrnaadafazrefuguiidu aglycone # C-21
hemiketal oxygen ffaﬁmﬂmwm 7 PRI DS TRILIL Rt

1) HMBC spectrum umasanufaWusizning C-21 ¢ H-1, C-1 <> H-21,
C-8 ¢ H-1", C-1" €2 H-§6

2) H-1' §ifin J = 8.1 Hz usesfiantadlu P-orientation w89 glycosidic bond

3) 18C-NMR umedfin chemical shift 189 C-6' (8 67.2) unz C-5' (O 76.5)

sopndaaiu nasfl substitution HAuwils C-6'
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4) H-1 f6h J - 3.7 Hz) wamsfiennaulu a-axial glucosidic linkage # C-1'

5) chemical shift wes C-1" fla C-g" mopsdosfiuninidu O -substituted
glucopyranose Fuaiu 51 Fsflgeslaseairailu 6'--D-glucostrictosidinic acid s
Wunswueds  winees  monoterpencid indole alkaloid glycosides

nsysnAAdshealuluens 2 #9

Fig. 313

2 H, T v 6 OH

51 hunterioside, R= HO 3,0
0 OH 5
7 &
H

5

2 . OH,
50 strictosidinic acid, R = H\oZ_SﬁH“\
o OH
~NO-R 1'H 5 & OH

HMBC correlation of 51

Table 3-4 : 13C-NMR chemical shifts and assignments for strictosidinic acid (30),
hunterioside (51) and hunterioside B (52).

Carbon 50 51 52

2 130.51 130.32 X
3 52.23 52.26 52.36
5 4294 43,01 43,17
6 19.54 19.40 19.99
7 107.26 107.35 107.50
8 127.50 127.32 127.74
9 118.93 118.99 118.97
10 120.52 120.53 120.42
11 123.32 123.36 123.14
12 112.27 112.64 112.19
13 138.14 137.97 138.22
14 35.06 34.69 35.48
15 33.95 3345 34.02




16 113.61 113.90 X
17 153.29 153.01 152.61
18 119.00 119.60 118.84
19 136.22 135.81 136.35
20 45.63 45.68 45.95
21 06.58 97.01 96.74
COOH 176.00 176.19 175.91
I’ 100.33 100.28 100.32
2’ 74.73 74.41 73.44
3 77.97 77.72 86.84
4' 71.78 71.15 71.66
B 78.67 76.49 78.25
&' 63.08 67.20 62.96
1" - 99.55 100.50
2" . 73.36 74.11
3" e 74.82 75.24
o " 71.27 71.77
5" - 73.40 73.93
6" . 62.17 62.63

Chemical shifts in ppm downfield from TMS (in CD30D)
x the corresponding signals showed very low intensity in the spectrum

3.3.2 Hunterioside B (s2)

Cwsfatngeslaanailu CapHaoNpO1e #oldninmatelng HR-FABMS
Wwfas fu hunterioside Fawaasfsnsfiwmidnluensuinndt strictosidinic acid Tne
CeH1o0s unit wavessfiunis hexose Andu 1 @1 mafiviiens 2 @ lulasns
masnuidsn TH-NMR signals fi0 518 J-30H2) usz & 2.85(d | - 7.8
Hz) unz signals Tu 13C-NMR finvstufofl 8 100.50 waz & 100.32 ppm 13C-NMR
wi 52 way hunterioside Indifipsunan Tamawizetafdlugauves aglycone uay
fhesdiafi 2 chemical shifts w89 C-5' wnz C-6' i 78.25 usz 62.96 ppm Infifinsfy
chemical shifts @8y C-5' uwaz C-6 w4 sirictosidinic acid waesfisnialiliingula o
ywnwiduvss G-s' e chemical shift wos C-3' dsngf se.s4 ppm Fer1ann
 piusudufnatuses hunterioside senlunns lower field s.12 ppm vilvaianziu
Wi nndaudesaniienedai 1 wexdad 2 shamduain C-a'-C-1" Femunfigiugnadiy

- mlnadoys Forelad

1) HMBC spectrum wxpsmnniniufaey C-21 > H-1", C-1" €3> H-21,

C-3 €>H-1", C-1" ¢ H-3'
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2) H-1" fifn J = 7.8 Hz usasfamadu P-orientation ves glycosidic bond
3) 13C-NMR ummerin chemical shift wee C-5' (8 78.25) unz C-6' (O 62.96)

P 1o oo oo A : )
sansfionTlafinsunufidongubu fidnumis C-6' hydroxyl group

4) H-1" &A1 J = 3.9 Hz) usesfionniilu Ot-axial glucosidic linkage # C-1"

(M Taudefiuganimadaf 1 wae 8 2 ou O-linkage)
5) chemical shift 89 C-1" fie C-¢" maasdzifuninidu O-substituted

glucopyrancse

]
e =1

Foin 52 Sefgerlassadadiu 2'-0-D-glucosltriciosidinic acid Fadussdaf

¥

Awudi e ufw monoterpenoid indole  alkaloid  glycosides

v

ynsssusdfimsluluens 2 6

Fig. 3-14

structure and HMBC correlation of hunterioside B (52)
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Fig. 345 : CD Spectra of Strictosidinic acid (50), Hunterioside (51)
and Hunterioside B (52)

Age
; 10.0 - . — strictosidinic acid
E --- hunterioside
: EE" X-X- hunterioside B
A 1
4 300
-10.0 4
Wavelength (nm)
z . OH
-20.0 4 ll_'ilo 0 OH
H ¥ y & ~OH
. O L
52 hunterioside B, R = 3 4
: HO
-30.0 - ) OH
‘W e e oA
e
50 strictosidinic acid, R= HQO o %, O}: OH
H
L WOR ! T OH
HO z » OH
2 L OH, SO L OHH
HO 5 €
51 hunterioside, R = o O SIOH
H ¥ O

3.4 Circular dichroism specira and NMR assignment of strictosidine
related compounds

Ifinifne i deiauuded e tryptamine war  secologanin

wihilfsodu vaefazldms 2 @ife strictosidine uar vincoside 487 use

nsseuaes Kutchan wes
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tryptamine (1) 11 N
+ phosphate buffer 20 ..‘\l‘."‘\o.[_’,-D-gIc.
i 21
2
H MeQ,C 7
WO-B-D-gle. R =oH strictosidine (3)

R = BH vincoside (59)
1 15% aq. Na;CO4

secologanin (2)

R =¢H strictosamide (60) H 21 0
R = fH vincoside lactam (61} 19

Zenk 8 strictosidine il intermediate Adfgludafonsizsives monoterpenoic
indole alkaloids stereochemistry #dwwus C-3 989 strictosidine lafnsAgunings
ou ufintdu S8 lusmed vinceside u R 590 pandendesuszadasngs
carbomethoxyl fu Np 1w strictosidine waz vincoside vinlwifin strictosamide

uny vincoside lactam CD speclrum woe strictosamide uasmy positive Cottor

4 & o e 2 g a i i
effect AivSiafifinonendndugign (ongest wavelenth region) lusnezd vincoside

lactam usms negative Cotton effect strictosidinic acid § C-3 ffu S ifwden
fu strictosamide dedszdl CD spectrum du positive Cotlon effect

1 -3 dl ] aon L] o ; o 3
fuiimaueieBugags AN ITEnudn saIinduLaas negative Cotton effect



129

Fig. 3-17: CD Spectra of Strictosidinic acid (30), Strictosidine (3)
and Strictosamide (60)

—  strictosidinic acid
-—  strictosidine
-X-X- strictosamide

vincoside lactam (61)

Strictesamide (60) shows two conformations,47) 60a and 60b. The conformations 3 and 50
are possibilities of the conformations of strictosidine and strictosidinic acid, respectively.

il fufinedinin strictosidinic acid Awonléfl Dufathues we vincosidinic acid
s methylation strictosidinic acid Auenlddae diazomethane sansu
cyclization Tusiszarwsglviiin strictosamide U1 g strictosamide #ldsannag
faervild CD spectrum iflu positive Coiton effect Faudududsnin
strictosidinic  acid  fluwonleidy stereochemistry  fidwumnus C-3 1w §
14mumomi’fm: CD spectrum w83 strictosidinic acid & lawmefisiosuninen
mifimsdaild CD spectrum 1w negative Cotton effect awmitnsazifiasnan

- o N . L 73 o ' J
_wovn twilter fonic veediu aawgildracnadl
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Fig. 3- 18: Twitter ionic characters of strictosidinic acid (50)
H .

O

O 4

+1 O\
N—H C

o ! = . : a P
s1n3deeae slrictosamide  tetraacetate mwindaatizviunes

striclosidinic acid ww strictosidine  was strictosamide

Fig. 3-19

i3l

3 NH i

T < | solH B-D-glc

Of-D-gle. cH N, NS '
———————- i

-“‘

MeQOH
T

= MeO,C ¥

strictosidine (3)

15% NachS

AC,0 11

el

B dry pyridine

3, QAc
0 4 0OAc

1 i)
H 5 OAc strictosamide (60)
strictosamide tetraacetate (64)

il 1971 De Silva, Smith and Warren 507 lgsaeul Sudefisvineulafis Tuimanngs
acetate group i 4 naw 183 strictosamide tetraacetate wuidsiingu acetate
nin fifley chemical shift Tu "H-NMR 1singlu high field snniangus 9 (8 1.14

4
o

ppm)  Tuamz

v P ' a Y
vincoside lactam tetraacetate lvuwasmssnwmsd
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fadufaflfuonnainuendreszninems 2 wiefl  idufdiaulads ngn acetate
wiwnislafilien chemical shift dsainglu high field fige ussifuwsizinela
4 d Ao ot o | o o om o o v

fagpedifislifisne niamFduvsaes acetate Mdllddwiiunslagends Joyantadiu
HVBC waz PHSQC 1w HMBC H-2' (8 4.52) umpomwduwuifiu carbonyl signal #

w o 9 oo oros : o

0 170.42 ppm wsr carbonyl Fflummenuduwuify acetale signal 9 & +.14 pom
faiuTs mgdlddy ndu acetate #ifay chemical shift fisinglu high field #iga &
acetate fidwwids 2° uwszvn differential NOE spectrum wuidn acetate
- o a  fa ) o & e v A a4 . v
ngnARANENNUsAY H-17 wey H-15 siudanidlddn nmafidufien chemical shifl

Ann acetale ngufw o 1fessnuases  anisotropic effect wss f3-

hydroxyacrylamide sp? plane #syuinensil

Fig. 320 : Structure and HMBC correlation of strictosamide tetraacetate (64)

4, Classification of Alkaloids from Rauvoflfia sumatrana and Hunteria
Zeylaniaca

pawmssunngaslessndssas monoterpenoid indole alkaloids esrufls 8 wov
101 Kisakurek ef af (1g83) 1) 1 indole alkaloids #fwenléan R. sumatrana s

o v aa & o . \ ; ve &
funliainn3ife werfinsdatnawly wiaduwuuene o 1aded -

Alkaloid Types
norseredamine (8) g

tetraphyllicine (9) C
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lanceomigine (10) &
11-methoxystrictamine (6) C
10-hydroxystrictamine (7) 8
flexicorine (11) C&C
cabufiline (12) C&C
rausutrine (13) C&C
rausutranine (14) C&C
perakine (15) D
peraksine (16) D
compactinervine (17) S

yinfisnemlfres Kisakurek el al 17 Weonn Rauvolfia Wignilniani awiy
C- uny D-types Wi wdvinmaaies ‘ﬁqﬂﬁﬂsmﬁﬂrﬁlﬁuﬁﬂ 1 wuy uantwdiasn C-
we D-types fia S-type Fesnififigasuuniifie compactinervine

Monolerpenoid indole alkaloids swn H. zeylanica ot ausiesul Suns

o s ! , w &
3 d¥y 1A wiswgaslasemacuudn g fafl

Alkaloid Types
3-epi-dihydrocorymine 3-acetate (18) C
 3-epi-dihydrocoryminel7-acetate (19)
J-epi-dihydrocorymine (20)

: isocorymine (34)

- norisocorymine (35)

’ corymine (23)
deformylcorymine (65)
‘ picralinal (27)
 jicrinine (28)

' isositsirikine (24)

O 0 00 0 000 a0 0

i lanceomigine (10)



133

geissoschizol (25)
pleiocarpamine (33)

yohimbol (29)

gpiyohimbol (30)
10-hydroxy-16-epiaffinine (32)
dihydrocorynantheol (26)
17-hydroxy-16-decarbomethoxydihydroepiajmalicine (56)
vobasine (31)
deformylcoryzeylamine (38)
coryzeylamine (37)
N3-demethylcorymine (22)

Na-demethyldeformylcorymine (21)

17§ 17,4',5',6'-tetrahydrousambarenine (66)
17R 174',5',6'-tetrahydrousambarenine (67)
hunteriatryptamine (68)

fluorocarpamine (69)

Np-methyl-30-amino-seco -voacarpine (70)
| strictosidinic acid (50)

b hunterioside (51}
hunterioside B (52)

_ tubotaiwine (39)

L (+)-eburnamonine (48)

;- (+)-eburnamenine (49)
(+)-isoeburnamine (45)

' O-methylisoeburnamine (46)
(-}-eburnamine (42)

__ 0-methyleburnamine (43)
0-ethyleburnamine (44)

IS
OEN®!

m m oM &s oMo O 9 0600000000 naqanoanoqaan
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kopsinine (40) _ P
tuboxenine (41) P
norpleiomutine (55) P& E
pleiomutinine (§3) C&P
19'-epi-pleiomutinine (54) C&P

Kisakurek waz ame 1 1ésnoulid lusns Hunteria fdulasueanisond wfios s
types  #awfiw &8 C-, V-, S- E- usr P-types uwazvinniivy
woirfigailessedadudwnde D- unz A-type #Fodwlusmed ana Hunferia
Wgaslnsensrandeine 7 skeletal types omdm J-type ivinsiuddolsiny

« =] J
mT'J'EUJ'iH’ﬂNﬂT:WUIHNT]N‘H
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uneplussdaiananue
(Conclusion and Recommendation)

sulnauoamoandiovun 13 fin gnusneenyinlufiwdedn (uesdy 10 ofie fs
harman, B-carboline, perakine, tetraphyllicine, flexicorine, lanceomigine,
cabufiline, peraksine, 10-hydroxystrictamine wsy compactinervine flumslua 2
tfinfla 11-methoxystrictamine, rausutrine usz rausutranine usseaanofssszfinviah
Wunswuafsusnsesdulasuennsens Afluenatszneudss iminoquinone-type sadon
fiu akuamilane-type  13C-NMR assignment te<¢ flexicorine wnz cabufiline
Wi assigned 1dednemuysol Teeordudeyasin HH-COSY, PROESY waz HMBC
spectra L¥ulfinamiy stereochemistry f#umsls C-10 wez C-20 mm3 cabufiline
Iinsfnenlidu C-10 (A) uay C-20 (R)

woaenanAlvEiIuIn 6 e wonlfenluwesynine fe coryzeylamine,

E deformylcoryzeylamine, Na-demethylcorymine, Ng-demethyldeformylcorymine,

My-methyl-a0-amino-seco-voacarpamine usz hunteriatryptamine wisusaiAngr
8 vin fie corymine, pleiocarpamine, tubotaiwine, (17S)- unz (17R)-17,4',5'6"-
letrahydrousambarenine, deformylcorymine, fluorocarpamine wua:
lanceomigine coryzeylamine wax deformylcoryzeylamine unswueiowsnye:

dmeric indole alkaloids ffigaslasasdralsznousdan  sarpagine-type ua:

echitamine-type na3 assigned '3C-NMR aes fluorocarpamine Tavintunss
unlapeafedoyasnn HH-COSY, PHSQC wsz HMBC spectra uar gl fany
gycosidic indole alkaloids lwmifin 2 ¥fla smdfenduynina Ae hunterioside uwas
hunterioside B wiawsyaifindn g 1dim fie (+)-eburnamonine, (+)-eburnamenine,
(+)-isoeburnamine, (-)-eburnamine, pleiocarpamine, tubotaiwine, pleiomutinine,
yohimbol waz strictosidinic acid glycosidic alkaloids 1w 2 whindl (funswunds

wniswRAufluans Usznoufioiene 2 sieuniziv
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CD absorption pattern o3 strictosidinic acid #fnmldiduntousn Ffl
fnwoiziily negative Cotton effect Aiufiameawsiandugs Uongest wavelength
region) lusmedl strictosidine unz strictosamide wamsdnmmziiiu positive Cotton
effect fiusiroufisa™ naw acetate 1 Agy 189 strictosamide tetraacetate #fien
chemical shift luuswng# higher field wanndwnandy 5 lu 'H-NMR spectrum
fongn acetate fidwwis 2 Ahwsuilislossn wowae enisotropic effect wes PB-
hydroxyacrylamide sp? plane

Tusesfwilednld crude alkaloids 0.4 % lusmeluusziURenduynanaly crude
akaloids 0.8% whz 1.7% @wEIHU 11-methoxystrictamine (dussvdnlulufuidadn
lusazd corymine fluarsvanluluynens war (-)-eburnamine usiavdnins
wienduyneiy corymine uae (-)-eburnamine #{iSwm 17.2 % LBT 3.3% VB4
crude elkaloids

daBeuAruianmens crude bases Aldnnygnaafiwumufidre 9 fe e3donn
wmgn wez ng wudslululdiSane crude bases 1.4%, 2.0% uer 0.8% luame
fuforldlSinm 1.0%, 1.3% uar 1.7% AWEIAL wERITTUIBSYRIITIRLRRET S N
crude bases wnfign wdilBendusaninglifuam crude base gegm 3-cpi-
dihydrocorymine Dumavan Tludifuvineuen (37.0% of crude bases) lusas
flusnlngler corymine ifluminin (17.2% of crude bases) 1o-hydroxy-16-epi-
affinine 1iumsndniwafendudifiusiniauen (7.4% of crude bases) us (-)-
eburnamine iiluIrdniuddondudiiiveining (s.3% of crude bases) sz
Wl efieresmsndnfuenldresdaetraviniaunuazinasrofu  sfiawozdiunoeims
funldnlugneafifiusneoiwidratudssfivandzmalnomiiondu  Ausndratu
nafie  lufluiusiadienlauaidanonld  corymine, deformylcorymine,
deformylcoryzeylamine, coryzeylamine, fluorocarpamine, lanceomigine uge
My-methyl-30-amino-seco-voacarpine welufiiusawizuriauenld corymine,
deformylcoryzeylamine, coryzeylamine, Ng-demethylcorymine, Ng-
demethyldeformylcorymine, pleiocarpamine, tubotaiwine, 17(S)-, 17(R)-

17,4',5',6'-tetrahydrousambarenine unY hunteriatryptamine
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sulpsuoaniaandfiusnldnnriatannfuidafin wezynirgriniangueingas
Tosssrsvaasmenainisntsgasinssaireunusise o flausleg Kisakurek unzamizlud
1e83 ) iilungudte o &3l An weammedvndwdadinly C-, D- uaz S-types
Lamefiynaalw C-, D-, A- uay P-iypes

Aefinrrazddumiifedelufie Anemgninsadrinesescsiuenld Tamawz
mifde giIvdn 9w corymine fudu issvinmonisnuonlfludiumddeudioge
FeawsrorsAnsgninsd i ndring tRadvelviAntsslonivdnsadedell {350
waldipenaapssin  corymine measeudy  brine shrimb  test wudaldua

U o - el n.‘-!v ¢ =4 ﬂ.d la‘
soudefdonTnaaeuil  (LDgg < 25 Wo/mD)  Feuansiionsfifllanimeangniidy

anticancer waz/ antimalarial faniiage udfsldldvinisneaes fnen Auadiaoieeieds
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4
—F
0

e 3.0367

b
S
©
=
?
J

——,0.86893

ey

=

{0 -

[

P19 —0C T — 1993 10 =28 =22 .98

: ALPHA
P YKSANANTRS 14

: TRAS-14

T SINGL
T NON

32768
8000.00 Hz
654
1
4. 0960 sec
3.,0000 sec
20

.50 usec

1N

500.00 MHz

- 162829.00 Hz
:AH

S00.00 MHz

i —
1162160.00 Hz EB

844
50.0 usec

25

6

0

186

0.24 Hz
0.01 Hz
0.00 %
0.00 %
§0.00 %
100.0C %
0.00 ppm
4117 .19 Hz
B67.19 Hz



OFILE
i SFILE

COMNT
EXMOD
IRMOD

- FREGQU

PD

RGAIN :

P PW1

QBNUC
OBSET
IRNUC
. IRSET

ADBIT
PCTEMP
CSPED
SLVNT

RESOL :

BF
1
T2
T3
" T4

REFVL
: 30030.03 Hz

AE
xS

T e —
i 21—0GCT—1993 09: 14; 51.59

P ALPHA
P YKSANANTRS 14BCM

1 TRS14 BCM
: SINGL
; BCM
POINT

65536

: 30030.03 Hz
SCANS
OUMMY
ACQATM :

8000
4

2.1823 sec
1.5000 sec

23

4.85 usec

% 136
CBFRG :
1127782 .85 Hz

125.65 MHz

: 4H
IRFRA

1 162160.00 Hz
IRATN :
IRAPW
IRBP1 :
IRBPRZ :
IRRNS :

300.00 MHz

0
50.0 usec

30

&

0]

16

0.486 Hz
1.00 Hz
0.00 %

30.00 %
100.00 %
77.00 ppm

0.00 Hz

operaton

1SL



S-0CT—1993 0D 35: 39 . a2

> DFILE : ALPHA
& SFILE - YKSANANTRS15
]
o COMNT : TRS15
i EXMCD : SINGL
/ IRMOC : NON
/ POINT : 32768
//// FREQU : 8000.00 Hz
y SCANS 56
/ DUMMY 1
" ACQTM : 4.0960 sec
PD : 3.0000 sec
RGAIN : 20
P PWa 3 5.80 usec
i
7

f OBMUC : 1H
/ OBFRGE . 500.00 MHz
O3SET : 162829.00 Hz

IANUC : 1H
! VIRFRG ¢ 500.00 MHz
H ! | IRSET : 162160.0C Hz
= i IRATN 511
Iy / IAARPW 50.0 usec
& ./ IRBP1 : 25
~ - i IREP2 : &
v //; = / " IRANS : 0
o ,
i {
@ i, " / ADBIT 16
= 5 < @ = s 7 CTEMP : 2.2 ¢
: g g g 5 2 [ / CSPED ia Hiz
_ pa ! - ! / SLVNT : CDCL3
-3 r-—J 2 © a (? f /
_jf [ I ) / / RESOL : 0.24 Hz
| _ _J o <l . BF : 0.01 Hz
T1 ; 0.00 %
= : 0.00 %
T3 : 90.00 %
T4 : 100.00 %
| REFVL 0.00 ppm
1,,ﬂ ki// XE  © 4127.93 Hz
A mﬂ XS i 883.06 Hz
_ ﬂ LA i operator
| [RIRTIf e ire
| r e e R L DR e T e r i : i d ! d P 1 i ! ] R ’ R TR T TR N I -
B 7 & 2 ’ > 3 & ruj]r”) ’;L f
/

s L

el



1

7-0CT~1893 09: S3: 02.17

a3 — = ]

c91

B ¥~ FEe R e il wuls T s EHTH b A 4
, ? = F ;; o R k%;; fTAETW‘ ékm%3 3 ; I DFILE : ALPHA
| [ ; L i L) K N I‘: an : SFILE : YKTRS151USR_E153
! i Co 1 . i :
f i COMNT : TRS-15 BCM
; P EXMOD : SINGL
; | IRMOD : BCM
" POINT 65536
5 FREQU : 30030.03 Hz
i SCANS 7200
. DUMMY 8
FACQTM 2.14823 sec
“PD ; 1.5000 sec
i RGATIN 23
Pwi : 4.85 usec
0ENUC : 13C
i 0BFRQ : 125.65 MHz
| OBSET : 127782 .65 Hz
i IANUC : 1H
TRFRQ : S500.00 MHz
* IRSET : 162160.00 Hz
TRATN : o
IRBPW : 50.0 usec
C IREBPY 30
- IRBP2 : 8
IRANS : 0
| ADBIT : 16
; CTEMP 23.9 ¢
| i 1 CSPED 11 Hz
P | ' SLVYNT : CDCL3
1 , RESOL 0.46 Hz
- BF : 1.00 Hz
Ta i 0.00 %
TE : 0.00 %
1 T3 : 20.00 %
Ta ; 100.00 ¥
L AEFVL 77.0C ppm
i XE 1 24759 .56 Hz

' XS : 159.92 Hz
coeratar
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Ny
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3oy
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[aYnYaRe)
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4

o

e}
U= ey

el eVt

. 7805

T

45599

i

L0719

T 3

s
Sy

:;—___

e L G

L1881

19—DCT—1593 10: S0 10 .27

"DFILE : ALPHA

SFILE : YKSANANTASI1E
COMNT : TAS-18

EXMOD : SINGL

 IRMCD ; NON

 BPOINT 32768

PFREQU @ 8000.00 Mz

" SCANS 64
DUMMY 1
ACGTM™M : 4.0960 sec

- PO : 3.000C sec

1RGAIN : 21

PwW1 5.50 usec
OBNUC :© iH

. OBFRQ 500.00 MHz
OBSET : 162829.00 Hz
. IANUC : 1H

" IRFRG : 500 .00 MHz
IRSET : 182160.00 Hz
TRATN 511
‘IRRPW : 50.0 usec
‘IRBpi ¢ 25

| IRBP2 ! 3

{ TRRNS 0

|

"ADBIT i6
CTEMP : 28.0 ¢

' CSPED 13 Hz

| SLVNT © cDCL3

"RESOL : 0.24 Hz

i BF 1 C.01 Hz

| T4 0.00 %

i T2 0.00 %
T3 80.00 %
T4 : 100.00 %
REFVL : 0.00 ppm
. XE 4074 .71 Hz

| x5 BBB.43 Hz

k*wJA“_“__n__#J“ gnerator

koL



22— 0CcT—1993 09 19: 20.39

DFILE : ALPHA
CSFILE @ YKSANANTRS 16BCM
COMNT : TR5156 BCM
EXMOD : SINGL
IRMOD : BCM
POINT : 65536
CFREQU :30030.03 Hz
SCANS 8000
DUMMY 4
ACATM 2.1823 sec
PO ; 1.5000 sec
RGAIN 23
PWi 4.B5 usec
C08NUC : 13C
" 0OBFRG 12%.65 MHz
0BSET @ 127782.65 Hz
SIRNUG - iH
IRFRQ : 500.00 MMz
IRSET : 162160.00 Hz
IRATN : ¢
IRRPW : . B0.0 usec
IRBP1 : : 30
IRBPR2 : 6
IRRNS 0
ADBIT : 16
CTEMP : 28.1 ¢
CSPED 13 Hz
SLYNT : CDCL3
CRESOL 0.46 Hz
. BF ; 2.00 Hz
T1 0.00 %
T2 0.00 %
T3 90.00 %
T4 e 100.00 %
REFVL 77 .00 ppm
xE 1 24359.988 Hz
X5 359.70 Hz
operator

i

<ol



]!

e E T a { SR e T S ey TeahelR NS
> | DFILE : ALLPHA
2 [ UETLE D YKSANAMTRSE LA
W {
o | COMNT ; TRS-18
/ | EXMO0 : SINGL
| | TRMCO @ NON
f FRCINT 32788
j P FREGL @ BDOOC.QC Hz
SCANE & 128
' 0 CTRAMMY 1
compactingrving 2 PACOTM 4.09680 sec
m F P2 3.0000 s=c
5, RGAIN : 23
[§ ¥
7 P 5.50 usec
1
!l
1
A ;
CENMUC ¢ 14
<T ?CBFHG SCC.CC MHz
o GASET : iA2R22.0C Hz
0
& P TRNMUC © 1H
= b IRFREG Z00.0C MHz
i [RSET @ 182450 .00 Hz
jf b . IRATN a1
T - TEAPW 50.0 usec
] - IABP1 25
/j b RBp2 5
e <k IHANS )
Fa: $
d R ADBIT : 16
R < SR @ CTEMP : 22.5 ¢
2 o y [ﬁ i CHPEQ : 13 Hz
3 g & S SLYMT ; CDCL3
| b P i RESOL :  0.24 Hz
g = : Br : 0.01 Hz
i T1 : 0.00 %
T2 ; 0.00 %
T3 3 90.00 %
| ) T4 . 100.00 %
1 REFYIL Q.00 ppm
AE 1 4595.95 Hz
xS i 702 .27 Hz
I e\ & [ . X | 20eratorn
oo
l T 1 1 T i T T T R [ T T T L T T T i 1 i T T p S P T i T T T ‘ H A ity T T T T T i (\ Fl
3 7 i 3 A 3 2 1 g P f*§/<: m
Lo g AN




i o 20—-0CT—1992 09: 41! 31 .00
DFILE : ALPHA
SFILE : YKSANANHZ11
COMNT : HZ11
EXMOD : SINGL
IRMOD : NON
0 POINT : 32768
7 FREQU : 8000.00 Hz
= © SCANS : 24
o e} DUMMY 1
b ACATM : 4.0960 sec
9} ;g ; 4 3.0000 sec
0 AIN : 18
{(+)-ebumamonine X
o PPWL 5.50 usec
kT
. ( | OBNUC : 1H
© ’ . 0OBFRA : 500.00 MHz
o o (J | DBSET : 162829.00 Hz
m o £
g W IRNUC : 1H
b o o o m IRFAG : 500.00 MHz
& < =5 ] © IASET : 162160.00 Hz
9 2 S P & IRATN : 514
o - o . IRRPH : 50.0 usec
= ' IRBP1 : 25
IRBP2 : 6
IRRNS : 0
J ADBIT : 16
CTEMP : 23.1 ¢
CSPED : 13 Hz
SLVNT : CDCL3
RESOL : 0.24 Hz
BF 0.01 Hz
T4 x 0.00 %
T2 . 0.00 %
T3 : 90.00 %
T4 © 100.00 %
‘ REFVL : 0.00 ppm
1 ) £ il
: 562. b4
4 LS - ‘ v *‘——J« operator
: T T e B | S e ST .
e ¥ 'y 5 ? o ‘. i

91



T

T34
1320
361
1242
1234
7T 118.47
— —116.23
il2

(+)-eburnamonine

— 77.%3
7.0

7674
R STapn
——50 .65
44,32
A S
- 28,34
T 2896
T 20.64
—16.%4
7. B4

TN

| -
20-00CT—-19892 14: 21: 13 .64

DFILE : ALPHA

SFILE : YKSANANHZ 11BCM
COMNT :HZ11 BCM
i EXMOD : STINGL

IRMOD : BCM

POINT 65536
FREQU : 30030.03 Hz
SCANS : 1200
DUMMY : 4
ACQTM : 2.1823 sec
PD : 1.5000 sec
i RGAIN : 23

w1 4 .85 usec
| OBNUC : 13C

OBFRG : 125.85 MHz
OBSET : 1277B2.85 Hz
IRNUC : 1H

IRFRQ : 500.00 MHz
IRSET : 162160.00 Hz
IRATN : 0
IRRPW : 50.0 usec
IRBPY 19

" IRBP2 : B

- IRRNS : 0
ADBIT : 16
CTEMP : 23.9 ¢
CSPED : 14 Hz
SLVYNT : CDCL3

RESOL : 0.46 Hz
BF 1.00 Hz
T4 0.00 %

T2 0.00 %

T3 90.00 X

T4 . 100.00 %
REFVL : 77.00 ppm
XE 1 22643.03 Hz
XS © 1487.70 Hz
operator

4
i
44,35

g9l




5.8275

T 10000

(+)-cburnamenine

)
@
T
a
b
-

— 0.9673

2.0274

0.9705

Can
RS I 2 b [w]

=

3.7912

2.9829
—

| DFILE
i SFILE

COMNT
EXMOD
IAMOD

PD

PW1

- 0BNUC
DBSET

TIRNUC

IRSET

BF
11
T2
T3
T4

XE
XS

RGAIN :

ADBIT :
CTEMP :
CSPED :
SLVNT :

RESOL :

REFVL

32768
8000.00 Hz
20
1
4,0960 sec
3.0000 sec
18

5.50 usec

:AH
OBFRQ :

500 .00 MHz

1 162829.00 Hz

Y
IRFRQ :

500.00 MH:

: 162180.00 Hz
IRATN :
IRAPW :
IRBF1 :
IRBP2 :
IARANS :

541
50.0 usec
25

0.24 Hz

0.00 %
90.00 %
100.00 &%
0.00 ppm
4551 .03 Hz
683.23 Hz

| gperatar

- 8-0CT—1992 11: 21: 46, 12

: ALPHA
¢ YKSANANHZ 10

HZ10
r SINGL
: NON

POINT :
FREQU :
SCANS
DUMMY
ACQTM

o9l



HZ10 BCM

133.96
50.32
128.42
121 4

—
=3
O

(+)-eburnamenine

7.07 7R
.43

a b
3

——108.49 K
i

TR W

o A ——..

1 12-0CT-1892 10: 33; 48. 47

DFILE : ALPHA

SFILE : YKSANANHZ 10BCM
COMNT :HZ10 BCM

EXMOD : SINGL

IRMOD : BCM

POINT : 65536

FREQU : 30030.03 Hz
SCANS : 1200

DUMMY : 4

ACQTM : 2.1823 sec
PD 3 1.5000 sec
RGAIN : 23

PW1 4.85 usec
OBNUC : 13C

OBFRQ : 125.65 MHz
OBSET : 127782.65 Hz
IANUC : 1H =
IRFRA : 500.00 MHz o
IRSET : 162160.00 Hz
IRATN : 0

TRAPH 50.0 usec
IRBP1 19

IRBP2 6

IRRNS 0

ADBIT 16

CTEMP 24.3 ¢
CSPED : 14 Hz
SLVNT : COCL3

RESOL 0.46 Hz

BF 2.00 Hz

Ti 0.00 X

T2 0.00 %

T3 20.00 X

T4 100.00 X
REFVL, 77 .00 pom

XE 1B864.08 Hz

%18 3037.55 Hz
operator



- T - . - — . . (LJ AR El F AN :
otk O, S 2 S S 19-SEP~1992 09: 50: 05. 16

DFILE : ALPHA
SFILE : YKSANAN HZ1

COMNT : SANAN HZ1
EXMOD : SINGL

IRMOD : NON

POINT : 32768
FREQU : B000.00 Mz

: SCANS : 32
i . , < DUMMY ¢ 1
! (+)-isoeburnamine I~ ACQTM : 4.0960 sec
5 < PD : 3.0000 sec
| " AGAIN : 20
PW1 : 5.50 usec

-

B OBNUC : 1H

S CBFRA : 500.00 MMz

OBSET : 162B29.00 Hz

IRNUC : 1H

IRFRG : 500.00 MHz
IRSET : 162160.00 Hz
IRATN : 511
TRRPW 50.0 usec
IRBPY : 25
IRBPZ2 : &
IARNS 0

ADBIT : 16
CTEMP . 23.7 ¢
JW CSPED : 13 Hz

3.0393
3.0312

4
RS

A

1.9285

Y 1.0000
. 0.9896

SLVNT : CDCL3

RESOL. : 0.24 Hz
BF : 0.01 Hz
T4 : 0.00 %
T2 : 0.00 %
T3 Z 80.00 %
T4 : 10G.00 %

o
55
@
@
{
| | ’ |
| it REFVL : 0.00 ppm
; AJ ! ’ ‘ J XE 1 400810 Ha
: : x5 : 911.50 Hz
; JJJJ e I . Lo—J - Vil e s g e erom et operator

ian

0.
£ --



SAHAN-KHZ1 BCM-< o r~ o
[T T =T T i
< =@ — W a o
L4 I o B eV Y O - L R 3

=4 w4 = wd ©d e ~

A

{+)-ispeburnamine

77,27

SO,

22-5EP-~1992 06: 58: 34.33

DFILE
SFILE

; COMNT

EXMOD
IAMOD
POINT
FREQU

SCANS
DUMMY :
ACQTM :

PD

RGAIN :

Pw1

O0BNUC

OBFRG :

0BSET
IRNUC

IRFAQ :

IRSET

IRATN :
IRAPH
IRBP1 :
IRBP2 :
IARNS :

ADBIY :
CTEMP :
CSPED :
SLVYNT

¢ ALPHA
1 YKHZ12USR_E151

: SANAN HZi BCM
: SINGL
:BCM
: 65536
$30030.03 Hz
8000

4

2.1823 sec
1.5000 sec
23

4,85 usec

1 43C
125,65 MHz
: 127782 .65 Hz

: iH

Ll

500.00 MHz
1162150.30 Hz

50.0 usec

3993.63 Hz

operator .,

l:l

oA poe Ay

L



n T e,
- B ' 2-0CT—-19382 10: 31: 26.79

© | DFILE : ALPHA
o i SFILE : YKSANANHZS
r~ | COMNT : HZ5
| EXMOD : SINGL
| IAMOD : NON
| POINT : 32788
| FREQU : B8000.00 Hz
| SCANS - 16
' DUMMY : 1
. . ACQTM 4.0860 sec
(-}-eburnamine PD : 3.0000 sec
| RGAIN : 16
i
o I I PW1 : 5.50 usec
o o |
o o 1\
331 | i
1 ¥ " OBNUC : 1H
f | j . OBFRQ :  500.00 MHz
j - OBSET : 162828.00 Hz
: | IANUC : 1H
: IAFRG : 500.00 MHz -
1o 2o IASET : 162160.00 Hz S
© < @ | IRATN : 514 g
© U - IRRPW 50.0 usec
o . : Iﬂepé : 25
P - IRBP2 : B
o 9 5 Y IRRNS : 0
0 o) e :
i ° T T ! ADBIT : 16
i S b i) q r

T
-

CTEMP 23.2 ¢
CSPED 13 Hz
SLVYNT : CDCL.3
RESOL 0.24 Hz
4 BF ; 0.01 Hz
Ti ; 0.00 %
T2 ] .00 %
T3 : 90.00 %
' i T4 i 100.00 %
'J HEFVL : 0.00 ppm
i ‘ XE . 4105.96 Hz
[ i X8 . 861.08 Hz
¥ cperator




T i
5—-0CT-~1992 09; 40: 27.11

174

iz 2 35 R R ;- | DFILE : ALPHA
! \\ | ‘ . I SFILE : YKHZS1BCM_E2S2
? 0 [ ‘ i I
: COMNT : HZ5 BCM
| EXMOD : SINGL
| TAMOD : BEM
; POINT 32768
- FREQU : 33898_31 Hz
" SCANS 4000
C DUMMY 4
ACQTM : 0.9667 sec
- PD 1 1.0333 sec
CRGAIN 23
{-)-eburnaming i PW1 : 4.85 usec
S 0BNUC ¢ L350
JIBFARG ¢ 125.65 MHz
1 OBSET : 127958.00 Hz
FIRNUC ;M
t IRFRG 300.00 MHZ
; . IRSET : 462410.00 Bz
| | TRATN ¢ 511
i | TREBPW 50.0 usec
: " IRBP1 : 30
' ! [ IRBPZ2 5
: _ | : |l : . IRBNS 0
, | ADBIT : 16
| CCTEMP 24.4 ¢
i CSPED : 13 Hz
| SLVNT : cOCL3
'RESQL 1.03 Hz
BF 2.00 Hz
L ! T4 0.00 %
' fT2 : 0.00 %
‘T3 - 80.00 %
i T4 ; 100.00 %
REFYL 77.00 ppm
XxE :48122.27 Hz
- XS . 3651.76 Hz
By PP e Shtnryiigs u iyt byt ¢ e ol ¥ epae e st i) st i et et b M operater



MeO; LB
pleiocarpamine

.97/28

2

. 0.9658
LS

1.8598

6.0735

T, 5394

Y 1.0000
L

= 0.9460

———c=®_ 0799

[rm
1

DFILE
SFILE

COMNT

EXMQD
TAMOD

PD

RGAIN :

PW1

0BNUC
0BFRG

0OBSET
IRNUC
IRSET

SLVNT

RESOL :

BF
T1
T2
T3
T4

REFVL :

XE
XS

St M — R — i ——
26—-5EP—18992 10: 18: 43 .71

I ALPHA
: YKSANAN-HZ 4

: SANAN-HZ 4
: SINGL

1 NON
POINT :
FREQU ;
SCANS :
DUMMY -
ACATM

32768
BOQO .00 Hz
24
1
4.08960 sec
3.0000 sec
17

5.50 usec

iH
500.00 MHz

1 162829.00 Hz

iH
IAFAG :

: 162160 .00 Hz
IRATN :
IRAPW :
IRBPY
IRBP2 ;
IRRNS :

ADBIT :
CTEMP :
CSPED :
:ChbCL3

500.00 MHz

<74}

511

50.0 usec
25
B
0

18
23.3 ¢
13 Hz

0.24 Hz
0.01 Hz
0.00 %
0.00 %
90.00 X%
100.00 ¥
0.00 ppm
4006. 10 Hz
911.50 Hz

gperator



R Th Lo = P S e e § - S OF S VRN e I - N o . N - SovE

SANAN:HZ4 BCM

SRR D L ool el wm o e O~ L e - : i
Sk o ek A = e i s B LB 28-SEP-1992 09: 06: 47,23
[Te) STl oo Wy e~ toy) e b S e ] Ty ey (1) i {0 < e +
= et O M Ordn o W\ 10 0D M L arnd od 1 (9 [ W3
a IRV e R R N \*f'ﬂ R b o DFILE : ALPHA
HH L}HK() L L, fJ } ‘ SFILE : YKHZA1BCM_E2S2
L '

]
P COMNT : SANAN HZ4 BCM
EXMOD : SINGL

IRMOD : BCM

POINT : 32768
FREQU : 33898.31 Hz
SCANS 2000

DUMMY 4
ACGTM : 0.9667 sec
PO 2 1.0333 sec
RGAIN : 23

PH1 : 4,85 usec

GBNUC : 435C
OBFRG : 125.65 MHz
OBSET : 127958.00 Hz

IRNUC @ 1H

| IRFRG :  500.00 MHz
| . | I P IASET : 162410.00 Hz
| IRATN : 5ii
N TRAPW : 50.0 usec
IRBP1 ! 30
1RBP2 : 6
TRANS : 0
| ADBIT : 16
CTEMP :  24.8 ¢
CSPED : 12 Hz

SLVYNT : CDCL3

| RESOL : 4,03 Hz

! BF : 3.00 Hz
| i T4 4 0.00 %
| T2 : 0.00 %
T3 0 90.00 %
T4 T 100.00 X

uﬂ‘ REFVL : g.gg ﬂpm
XE 1 22485, Z
IENEY :L:;?,¢;amwmnuwwd4Lumquﬂ#uﬁhﬁ ﬁmmhﬂﬂvﬂ%'g;-ﬁ%fw%hdwhvﬂﬁuumaJu X8 : 4600.88 Hz
operator
e e pin
T T T T T ¥ : T T 1 1 1 1 ] T 1 1 I ] I 1 "__I TS R m—— e E ] 1 [ ] 2 | S S | -I

| 1
160 140 120 100 80 60 40 20 0

9/t



tubotaiwing

s S cn s e e re T T s

3.8486

fy

10. 1861

e

“——1.0000
kh“"i_m____

— 4.0549

.,
e T AN Yoo I

TN =S
12-0CT—-1992 09

3

1 28: 01.08

DFILE : ALPHA

SFILE : YKHZO1INON_E252
COMNT : HZS

EXMOD : SINGL

IRMOL : NON

POINT : 32768

FREGU : 10000.00 Hz
SCANS 8

DUMMY - 4

ACQTM 3.2768 sec
PD ? 2.7232 sec
RGAIN : 17

PW1 5.50 usec
0OBNUC : 1H

CBFRQ : 500.00 MHz
OBSET : 162410.00 Hz
IRNUC : 1H

IAFAQ : 500.00 MHz —
IRSET : 162410.00 Hz  JJ
IRATN : 511

IRAPW 50.0 usec
IRBP1 30

IRBPZ 3]

IRRANS 0

ADBIT 16

CTEMP 23.2 ¢
CSPED 13 Hz
SLVNT : CDOCL3

RESOL 0.31 Hz

BF 0.01 Hz

T1 0.00 %

T2 0.00 %

T3 90.00 %

T4 100.00 ¥
REFVL 0.00 ppm

XE 5006.44 Hz

xS : -2.90 Hz
cperator

a
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8/l

Hzg "'Ercfjﬂ‘ca'“"__— S i T tgg - (\1;3 TEYID e o B B o
e i w v) B CIRERS e 12-0CT-1992 09: 53: 03.76
~ {0 ol =~ 1y} ~ g~ {0 (T s 1
=t = = wd (03] I~ g~ ™~ Y WD Uy s w DFILE : ALPHA
V w L w H SFILE : YKSANANHZOBCM
COMNT : HZ9 BCM
EXMOD : SINGL
IAMOD : BCM
POINT : 32768
FREQL ; 33898.3%1 Hz
SCANS : 6000
DUMMY 4
ACQTM : 0.9667 sec
PD 3 1,0333 sec
RGAIN : 23
tubotaiwine PR 4.85 usec
0BNUC : 13C
OBFRA : 125.65 MHz
OBSET : 127958.00 Hz
IANUC : 1H
IRFAG ¢ S00.00 MHz
IASET : 162410.00 Hz
IRATN : 511
IRARPYW 50.0 usec
| IRBP1 30
' | 1ABP2 6
| IRRNS 0
ADBIT 16
CTEMP 24.3 ¢
CSPED : 13 Hz -
SLVNT : CDCL3
AESOL. 1.03 Hz
BF 2.00 Hz
T4 0.00 %
N T2 0.00 X
T3 90.00 %
T4 ¢ 400.00 X%
HEFVL. 77.00 ppnm
| XE 1 22636 .80 Hz
e . " e hamrig e - XS 1327.26 Hz
e . . pgpOperator
¥ T ] T r T I 1 T T [ I 1 1 | 1 T I T T T T T—“ T I ¥ T L4 f 3 1 1l T g e
160 140 120 1o A0 byt At D
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5-0CT-1992 10: 09: 25. 44
| DFILE : ALPHA
SFILE : YKSAMNANHZ?7
COMNT * HZ7 1H
EXMQOD : SINGL
IRMOD : NON
POINT : 32768
FREQU : 10000.00 Hz
SCANS : 16
puMmy 4
- ACQTM™ : 3.2768 sec
PR : 2.7232 sec
“RGAIN : i8
P PWA 5.50 usec
OBRNUC : 1H
- DBFRQ : 500.00 MHz
| OBSET : 162410.00 Hz
| TANUC : 1H
IRFRG : 500.00 MHz
IASET : 162440.00 Hz
IRATN : 511
IRARPW : 50.0 usec
IRABP1 : 30
IRBPZ : 5]
IRRNS : 0O
ADBIT : 16
CTEMP : 23.9 ¢
CSPED 13 Hz
SLVNT : CDCL3
: RESOL 0.31 Hz
- 8BF 0.01 Hz
Ti 0.00 %
T2 0.00 %
T3 90.00 %
T4 : 100.00 %
. REFVL 0.00 ppm
XE 4050.90 Hz
517.27 Hz

O N )

gperator

6/1



EN AT N —

5~-0CT—-1992 10: 35: 24.86

AT 3 BRemonTREY N YABRL A8 Al DFILE : ALPHA
| f NNV T I S O ¥ SFILE : YKSANANHZ78CM
- ' T J | B :
] ! i I i * : '
| COMNT : HZ7 BCM
' EXMOD : SINBL
¢ IRAMOD : BCM
i POINT 32768
| FREQU : 33898.31 Hz
i SCANS : 4000
DUMMY 4
' ACGTM 0.9667 sec
LPD . 1.0333 sec
| RGAIN : 23
S PW1 4,85 usec
OBNUC : 43C
: CBFRQ 125.65 MHz
| pleiomutinine | CBSET : 127958.00 Hz
; " IANUC : 1H
: IRFRG : 500.00 MHz
| IRSET : 162410.00 Hz
i TRATN : 511
IRAPH 50.0 usec
' IRBPY 30
iIRBPE ! 6
| IAANS : 0
I
ADBIT : i6
CTEMP : 24,6 ¢
! | CSPED 13 Hz
i SLVNT : CDCL3
| BESOL : 1.03 Hz
| BF : 1.00 Hz
i T4 0.00 %
| T2 0.00 %
’Ta S90.00 %
1 T4 ;0 100.00 %
CREFVL : 77.00 ppm
. XE : 49428.84 Hz
| X8 2637.44 Hz
operator
e g e _ - _ _ e _ ppr!
s T T T T T | R I i ] T T 1 T T T T T R o ———
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08l



7 U.9758
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Ty TR

~13.6812

A
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s
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12.8962

o
H

14

H

yohimbol

—_—

L Py
S N AL VAV AW A )
~—— 1.0392
L_h_h\h-_ﬁ“‘“"w3.0764
2.0092
0.8621

v
!
=
I

e

' 21-0CT-1992 13: 39: 24.08

DFILE : ALPHA

SFILE : YKSANANHZ 12
COMNT : HZiZ2

EXMOD : SINGL
 IAMOD : NON

POINT : 32768

FREQU : B8000.00 Hz
SCANS : 24

OUMMY : 1

ACQTM 4.0980 sec
. PO ; 3.0000 sec
" HGAIN : 17

PW1 5.50 usec
OBNUC : AH

OBFRGQ @ 500.00 MHz
OBSET : 162829.00 Hz
IRNUC : 1H

IRFRG : 500.00 MHz 63
IRSET : 162160.00 Hz 3
IRATN : 511

IRARPW 50.0 usec
IRBP1 25

iRBP2 6

IRANS 0

ADBIT 16

CTEMP 23.3 ¢
CSPED 13 Hz
SLVNT : CDCL3

RESOL 0.24 Hz

BF 0.01 Hz

T3 : 0.00 %

T2 : 0.00 %

T3 : 90.00 %
. T4 100.00 %
CHEFVL 0.00 ppm
L XE 4551 .03 Hz

xS BB3.72 Hz

{_ operator
T



HEAR BOM. _poi = \-1 b NN T e ey *_‘_‘_1_‘“ s “\TU‘J.' e
£ R = Rl T e b~ ISRy Pl @~ s SE o - 21-0CT-1992 18: 11: 50.35
o I~ ~ J1 M o @M R 1 e i TN UG
{3 m el O =% =i = (D r~ @~ (J 119) A ) <1 Ch {0 0 i AN R
el el ki L L et @~ 0~ w W ig} ST AT O () RYREY} DFILE + ALPHA
\H \ \H 1 N E l \H l | \} | | | SFILE : YKSANANHZ12BCH
i \ P

COMNT : HZ42 BCM
EXMOD : STNGL
IRMOD : BCM
POINT : 65536
FREQU : 30030.03 Hz
SCANS : 2234

4

OUMMY :

ACATM : 2.1823 gec
PD 2 1.5000 sec
AGAIN : 23

PH1 4.85 usec

0BNUC : 13C
O0BFRG : 125.65 MHz
OBSET : 127782.65 Hz

IANUC : iH
IRFRG : $500.00 MHz
IRSET :162150.30 Hz

8l

IARPY ; 50.0 usec
IABP1 : 19
IRBP2 6
! IARNS 0
| | ! | ‘ ADBIT : 16
b | | , | CTEMP ; 24.2 ¢
o] CSPED : 3 Hz
SLVYNT ; CDCL3
[ RESOL : 0.46 Hz
| BF : 1.00 Hz
T4 0.00 X
12 0.00 X
13 :  90.00 %
T4 : 100.00 %
REFVL :  77.00 ppm
XE :17091.68 Hz
PSS | SRpmrpe S T ETVSVRPPPOPIIR PIOLD IPPSTRINEE PORU ot drurariirdpapripirne XS 1 2276.45 Hz
- operator
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Tz 1 17-NOV~1892 13: 17: 01.82

& 8 5 OE D R %é 2 & Argafesray g 7 DFILE : ALPHA
- E {‘ J ! }. | ; }j J ! Lit?gréégi/ Ef | SFILE : YKSANANBHZ 1BCM
! ! P . : i
' : " | coMNT :BHZ1 BCM
| EXMOD : SINGL
. IAMOD : BCM
| POINT : 65536
i FREQU : 30030.03 Hz
SCANS : 760
; | DUMMY 4
H ACQTM : 2.1823 sec
' 3 & OH PD : 1.5000 sec
RGAIN : 23
PW1 4.85 usec
I
"OBNUC : 13C
:OBFRQ : 125.65 MHz
| OBSET : 127782.65 Hz
| IANUC : 1H
IRFRG : 500.00 MHz
: IRSET : 162160.00 Hz
; IRATN : 0
; IRAPW : 50.0 usec
; IRBP1 : 19
i | IRBP2 : 6
| Ly ' IRANS : 0
4 ! ADBIT : 16
! | CTEMP . 23.5 ¢
i ¢ | CSPED 12 Hz
! L ! SLYNT : CD30D
RESQOL Q.46 Hz
' BF 2.00 Hz
; T1 0.00 %
! T2 0.00 %
! T3 80.00 %
: T4 1 100,00 %
: i REFVL : 49,00 opm
] XE : 20646.10 Hz
| J WJ XS ¢ 299.91 Hz
MWMM W«wa UMHMWWWUMHMW HWJWM operator
; com
: e 142 .5, 100 49 &0 40 20



BHZZ2 BCM
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BHZ2 1H

ki

20~0CT-1984 18: 45: 17 .62

Spectrum 1

CDFILE : ALPHA
OBNUC : 1H
Spectrum 2
DFILE : YKSANANBHZZBCM
OBNUC : 13C

S8l
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_ _ - 15-FEB-1994 12: 46: 32.08
= DFILE : ALPHA
& , SFILE : YKSANANBHZ3
2
> COMNT : BHZ-3
j EXMOD : SINGL
IRMOD : NON
POINT 32768
FAEGU : B80C(0.00 Hz
SCANS 128
DUMMY 4
ACATM 4,0960 sec
£h : 3.0000 sec
i AGAIN 20
% PwW1l 5.60 usec
|
i
1 OBNUC : {H
| OBFRQ : 500.00 MHz
j | DBSET : 162410.00 Hz
. IANUC : iH
" IRFRQ : 500.00 MHz
IRSET : 162180.00 Hz
IRATN : 511
IRRPH : 50.0 usec
IRBP1 : 25
IRBP2 6
™ o IRANS : 0
o 5 =
z g = T it 5 m ADBIT : 16
e = B 4 2 - o ol - CTEMP : 28.0 ¢
; e - : o nom L4 - CSPED : 14 Hz
; v o g ;& = /( = N @ f SLVNT : CD30D
; fj_r‘/f - o o w
; F / RESOL 0.24 Hz
: 4 / /rﬁf -1 4 BF 0.01 Hz
i T1 0.00 %
E T2 0.00 %
i T3 90.00 %
: T4 : 0 100.00 %
' REFVL : 3.30 ppm
XE : 4425.78 Hz
\yﬂj JJ~NJ/ XS . 308.5% Hz
. DHJ operator
F,l'?l‘ﬂj

. ; S— . ; . ‘
& 7 & 5 4 3 2 1 £




8BHZ-3 BC4=2

2 5 OH.
HC) 's) H
¥ & 6 OH

4 AR .
R AN A,
: F v 6 OH

H
hunterioside B

&

ppm
o ]

=)
14-MAR-3394 08 21: 22. 21

OFILE : ALPHA

SFILE : YKSANANBHZ3BCMZ2
COMNT : BHZ-3 BCM2
EXMCE ; SINGL

IRMCC : BCM

POINT : 85536
FREGU : 30030.03 Hz
SCANS 40000
DUMMY 4
ACGTM 2.1823 sec
PD : 1.6000 sec
RGAIN . 23

P 4.8% usec
CaNUC 130

CBFRG 125.65 MHz
QHSET ; 127782 .65 Hz
IANUC © IH

IRFRG 500.00 MHz
IRSET : 162160.00 Hz
IRATN 0
IRAPW : 50.0 usec
IRBP1 : 30
IRBPZ2 : 6
IRRNS ]
ADBIT 16
CTEMP 40.0 ¢
CSPED 13 Hz
SILVNT ; CD30D

RESOL 0.46 Hz
BF ; 1.00 Hz
T 0.00 %

T2 0.00 %

T3 ac.oCc %

T4 ; 100.0C %
REFVL : 49.0C ppm
XE 1 21324.73 Hz
xS 579.08 Hz
operator

/8l



c DOy S v el e —
IS 26-JUN-1993 15; 43 39 42
ﬁ DFILE : ALPHA
| SFILE  YKMIZUKIC1A
i COMNT ; C-1a  €DC&3
EXMOD : SINGL
LRMOD : NON
POINT : 32768
FREQU : 8000.00 Hz
SCANS : 32
POLMMY 1
| ACATM 4.0980 sec
FD ; 3.0000 sec
% AGAIN : 19
g%
% ! Pea : 5.50 usec
L‘.'T. <
d -
! o 2BMUC ¢ 4H
= CBFRZ @ S00.00 MHz
i i DOBSET : 1628239.00 Hz
i
f ? IBNUC ;14
i IRFRQG :©  500.00 MHz b
| J IASET ' 162160.00 Hz 53
/ - IRATN 511
& ¢ in IRRPW : 50.0 usec
% { < IRBP1 : 25
5 / 5 IRBPZ : 5
- Mmoo e 0 - IRRNS 4
To2s 0 5 :
o [ < P o ¥ 5 . { ADBIT 16
7S] 4L el | : i D o) ! CTEMP 24.7 ¢
3 o 3 t F;ﬂ 2 / ¢ = ' CSPED 12 Hz
o . [ / = )
< o o | / o o A SLVNT : CDCL3
5 ] : J r o !
= / 4 S .
— ff A/ , k 7 oS 7 YA B SESDL : 8’5? :;
! T1 : 0.00 %
\ T2 ; 0.00 %
' | , 13 © 0 90.00 %
| ' T4 100.00 %
i [ ‘ REFYVL 0.0C pom
1 ! I XE . B255.35 Mz
UJ 7 * J‘j 1 17 X5 ¢ P87 35 Hz
e it M S, M F L cperator
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e AT R -- NS

7-MAY-1994 10: 23: 0B.B3

CFILE : ALPHA
SFILE : YKSANANHZL4

COMNT : HZL-4 Pyridine VI28
EXMOD : SINGL

IRMGD : NON

POINT : 32768

FREQU : 8000.00 Hz

SCANS 64

DUMMY 1

ACATM 4.0960 sec

PD i 3.0000 sec

RGAIN : 18

PW1 : 5.50 usec
deformylcoryzeylaminef

0BNUC : 1H

CBFRA : 500.00 MHz
CBSET : 162410.00 Hz

IRANUC : 1H
IRFRG : 500.00 MH2

——

IRSET : 162160.00 Hz Eg

IRATN : 511

IRBPW 50.0 usec

IRBRP1 : 29

IRBFZ2 5]

IRANS ; 0

ADBIT 16

CTEMP 8.0 ¢

CSPED 13 Hz

SLVYNT : CHO5N

RESQL : 0.24 Hz

BF ; Q.01 Hz

T1 : Q.00 %

T2 ; 0.00 %

T3 ; 90.00 %

| T4 : 100.00 %
! REFVL 7.19 ppm

XE : B0O0O.24 Hz
*J H K : X5 . ~B0B., 32 Hz

gperator




T R = '7'“} S MAY 1954 D8 36: 52 .68
| DFILE : ALPHA

| SFILE : YKHZL42BCM_E 153

COMNT : 13C SINGL BCM YKHZL4 Ep
EXMOD : SINGL
IRMOD : BCM
POINT : 32768
FREQU : 33B898.31 Hz
SCANS ; 2000¢C
DUMMY 4
ACQTM™ 0.9687 sec
PD t 1.0333 sec
. RGAIN : 23
Pw1 g 4.85 usec
deformylcoryzeylaminefg
! ¢ OBNUC : 13C
0OBFRQ ; 125.65 MHz
OBSET : 127958.00 Hz

| IRNUC : 1H
"IRFRE : 300.00 MHz

i,
IRSET : 182410.00 Hz w
IRATN : 511 -
IRRPW : 50.0 usec
IR8PL 30
IRBR2 &
IRRNS (0]
ADBIT 186
CTEMP : 2B.0 ¢
CSPED : 13 Hz
i SLVNT : C5D5N
RESOL : 1.03 Hz
. BF : 1.00 Hz
71 0.00 %
-T2 : 0.00 %
T3 : 90,00 %
T4 : 100.00 %
| REFVL 123.50 ppm
5 XE . 22269.56 Hz
XS : 947.08 Hz
vperator
L T £ it
T T T T i T - T
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o 23-APR-1004 11: 00: 51 .09
1 - DFTILE : ALPHA
‘ SFILE : YKSANANHZLS1PY
COMNT : MZL5~1 Pyridine VT28
EXMOD : SINGL
IRMOD : NCON
POINT : 3z768
FREGQU : 8000.00 Hz
SCANS 32
DUMMY 1
ACQATHM : 4.,0960 sec
PD : 3.0000 sec
RGAIN : 20
I'Ph1 ; 5.50 usec
coryzeylamine 8
OBNUC : tH
0BFRQG : 500.00 MHz
OBSET : 182410.00 Hz
i IBNUC : 4H
: IRFRG . 500.00 MHz .
IRSET : 162160.00 Hz r
IRATN . 511 ﬁg
IRRPW : 50.0 usec
IRBP1 25
IRBRZ : B
IRENS o}
; ADBIT : 16
: CTEMP 28.1 ¢
caPcn 13 Hz
! SLYNT : C5D5N
! RESOL 0.24 Hz
| BF : 0.01 Hz
T1 : 0.00 %
T2 : 0.00 &
T3 ; 90.0C X%
T4 - 100.00 %
REFVL : 7.19 ppm
l) LJU J XE : B500.24 Hz
X5 . —-632.893 Mz
l LdJ operator
omge g g pom
s e r""T""T'  fa=d ] = | T e A r t I t I I I 1 i ‘ r 1 T I r : i P I r ‘I ] 1 1 ] ¥ T T ,‘
11 10 g 8 z B 5 il 3 z 1




T ——————— e A e R TR SR e W R e ——— s DT e e e J
25-APH—1984 (08: 41;: 52.93

DFILE : ALPHA
SFILE : YKSANANHZLS1PYBCM

COMNT : MZL5-t Pyridine BCM
EXMOD : SINGL

IRMOD : BCM

POINT : 85536

FREGU : 30030.03 Hz
SCANS 16200

DUMMY - 4

ACQTM 2.1823 sec
PD . 1.5000 sec
RGAIN : 23

PW1 ; 4.85 usec
TOBNUC ;130

0BFRQ 125.685 MHz
OBSET : 127782 .65 Hz

IRNUC @ 1H

IRFRG @ S00.00 MHz —
- IRSET : 162160.00 Hz o
S IRATN . 0
. IRAPY : 50.0 usec
. IRBPY ¢ 30
L IRBpP2 B
 IRANS 0
 ADBIT : 16
' CTEMP 28.0 ¢
| CSPED : 12 Hz
.  SLVNT : C5D5N
| . RESOL : 0.48 Hz
: | BF : 1.00 Hz
i | T4 : 0.00 %
t | T2 : 0.00 %
T3 : 90.00 %
T4 : 100.00 %
! k REFVL 123.5C ppm
XE :22123.41 Hz
XS © B559.26 Hz
W uﬂﬁwun*wﬂmwmnumnmeﬁéd W e . Wi Dperator

jrm




HEmE= R = A= B
8-APR—-41994 13: 35: 23.82
DFILE : ALPHA
SFILE : YKSANANHZLG
COMNT : HZL-8
EXMOC : SINGL
IAMCD : NON
POINT : 32768
FREQU : 8000.00 Hz
SCANS : 32
DUMMY 1
ACQTM ¢ 4.0960 sec
| PO : 3.0000 sec
| RGAIN : 15
- o P PW1 5.50 usec
m i !
oy o
(g} Ip
ok i ' OBNUC : 1H
3 . ‘ OBFRG :  500.00 MHz
= TOBSET : 162440.00 Hz
¥
& IRNUC : 1H
e PIRFRG : 500.00 MHz .
{ IRSET : 152180.00 Hz @
[ IRATN : G
ar | IRRPKW : 50.0 usec
£ i IRBPY : 25
2 ¢ TRANS | ;
i jls] - I i :
SEE: s r g |
5 S 2 ¥ -5 J SH g » ADBIT - 46
o I B —E p - | o 5 CTEMP : 21.9 c
@ ™ e 7 [P P . ! : CSPED : 13 Hz
S e [;}F | f N i 1 L J S SLVNT : COCL3
: o | / i J /
2 ey ' J / 4 J AESOL 0.24 Hz
BF : 0.01 Hz
T1 : 0.00 %
T2 : 0.00 %
T3 : 890,00 %
T4 ©100.00 %
i REFVL 0.00 ppm
U\ Q%JAM XE  : 5032.23 Hz
xS : -5.13 Hz
: —'L S SN o operator
Him
"r—l___!’_l"'"."—T'"" I"'T"T”'w""l' T T’ r (] i ‘f I 1 T I j' & i I |7 t 1 1 i 1 y -y 1 Ill £
g g 7 £ B 4 3 > |
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HZL-6 BCM

N,-demethylcorymine '8

A i

200

I ol T T £

AN SO,

12-APR~-1994 08: 11:59.76

Lgn

DFILE : ALPHA

SFILE : YKSANANHZLGBCM
COMNT : HZL-6 8CM
EXMOD : SINGL

IRMOD : BCM

POINT : 65536
FREQU : 30030.03 -Hz
SCANS : 12000
DUMMY 4
ACQGTM : 2.1823 sec
PD 3 1.9000 sec
RGAIN : 23

PH1 4,85 usec
0BNUC : 13C

QBFRQ : 125.65 MHz
OBSET : 127782.65 Hz
IANUC : 1H

IAFAQ : 500.00 MHz
IRSET : 162160.00 Hz
IRATN : 0
THRPH 50.0 usec
IRBP1 : 30
1ABP2 : 6
IARNS : 0
ADBIT : 16
CTEMP ; 2.0 c
CSPED - 13 Hz
SLVYNT : 0OMSD

RESOL : 0.46 Hz
BF 3.00 Hz
T4 0.00 %

T2 0.00 %

T3 80.00 %

T4 100,00 X%
REFVL 39.50 ppm
XE $ 25238.40 Hz
X5 -898.24 Hz
operator

bl
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e e 8-APH-1994 13: 45: 16.72
DFILE : ALPHA
SFILE : YKSANANHZL7Y
COMNT : HZL-7
EXMOD : SINGL
| TAMOD : NON
CPOINT 32768
FREQU : BO0O.00 Hz
SCANS - 18
‘ DUMMY - 1
N,-demethyldeformylcorymine'® = SSGTM : 3'8888 e
g RGAIN : 18
= Ts)
[ = & P 5.50 usec
J (O} (o)
| . (e}
i {5 g -
: ‘ ™
| [ m i OBNUC : 1H
: ; ‘ : :; :DBFRQ 2 530.00 MHz
0 ! - : = OBSET : 162410.00 Mz
= B % i o | P IRNUC ¢ iH
= r e ! o / : IRGSET : 162160.00 Hz o
< 3 o> - / s | | i IRATN : 511
' - f - f— / & / IRRPW ; 50.0 usec
| — J/ (— i' P IRBP1 : 25
- | P IREP2 &
o f T / [ j ; IARNS : 0
- . o _— Y d J = _
ADBIT ; 16
CTEMP 22.5 ©
CSPED : 14 Hz
SLVNT : CDCL3
RESOL G.24 Hz
BF : 0.04 Hz
T1 3 0.00 %
Te : 0.00 2
T3 2 80.00 %
A T4 : 100.00 %
| REFVYL : 0.00 ppm
7 u J XE : 3904.54 Hz
Agf__ﬁ__J A@/ ) XS 5 890 .45 Hz
“d operator
! pom
| A | -1 ] | L “r“‘f' r ] T 1 1 ‘ T ] 1] !" 1 1 [ [] T r -'I # 1 1 1 *‘*T_‘
7 5 5 4 3 2 H 0
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8-APR-1994 15: 34; 43,27

DFILE : ALPHA

SFILE : YKSANANHZL7BCM
COMNT : HZL-7 BCM
EXMOD : SINGL

IRMOD : BCM

POINT 65536
FREQU : 30030.03 Hz
SCANS 1664
DUMMY 4
ACQTM 2.1B23 sec
PD 1.5000 sec
AGAIN : 23

PR1 4,85 usec
0OBNUC : 13C

OBFRQ : 125.65 MHz
OBSET : 127782.65 Hz
IANUC : 1H

IAFAG © 500.00 MHz
IASET : 162160.00 Hz
TRATN : 0
IRRPW ; 50.0 usec
IRBP1 : 30
IRBP2 : 3]
TRANS : 0
ADBIT : 16
CTEMP : 23.0 ¢
CSPED : 13 Hz
SLVNT : COCL3

RESOL : 0.46 Hz
BF 1.00 Hz
T1 0.00 %

T2 0.00 %

T3 90.00 X

T4 £ 100.00 %
REFVL : 77.00 ppm
XE :21205.13 Hz
X5 738.88 Hz
operator

/bl



39 .35

- - ) T | 21-JUN-1984 3 28!
s | DFILE : ALPHA
& PSFILE
e} :
¥ ; COMNT : 1H
/ P EXMOD : SINGL
] . TRMOD : NON
/ (POINT : 32768
/ "FREQU : 8000.00 Hz
,  SCANS 8
/ ; DUMMY 1
! | ACQTM : 4.0960 sec
i . PD : 3.0000 sec
{  RGAIN : 18
[ i
17§ 17.4'5'6"-letrahydrousambarenine | CPW1 5.50 usec
|
= % \
= ; ' OBNUC : 1H
= j OBFRG 500,00 MHz
7 [ OBSET : 162410.00 Hz
!
i | F IANUC : 1H
| | CIRFRG ¢ $00.00 MHz
. | : . IRSET : 162160.00 Hz
! , ’ : IRATN : 511
! I > | IRRPW : 50.0 usec
: | | 7 L 18BP1 25
O i i IRBP2 : 6
. - (’J =] o8 - ©» | IRANS - 0
; 2 e g% 't }J
i 3 s o el (R e ADBIT 16
| . 5 & ” v ile ER o | CrEve 27.9 ¢
i < o of = : 12 Hz
| F’ﬂ 5 f l /‘ i ~" | SCUnT : omso
i / e j ' 1 ! C,? O}, r
: | ! / RESOL .24 Hz
e — - A IEEEEN I BF 0.0t Hz
| T1 ' 0.00 %
i T2 : 0.00 %
i I T3 T 90.00 %
| ﬂ. T4 :  100.00 %
. ‘ REFVL : 2.49 ppm
. Lk ﬂ XE . 5447.02 Hz
XS © -457.40 Hz
Jd | _JU by \.«UJ({__ nperator
B ] . nGm

J-
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22-JUN-1994 09: 24: 16, 48

13C_SINGL BCM YKHZL1G EN1 SPL3

DFILE : ALPHA
SFILE : YKHZL102BCM_E1S3

COMNT : 13C SINGL BCM YKHZL10 EN:
EXMOD : SINGL

IRMOD : BCM
POINT ; 32768
FREQU :33898.31 Hz
SCANS : 8400
DUMMY 4
ACATM 0.9667 sec
PO : 1.0333 sec
RGAIN : 23

' PW1 :  4.85 usec
178 17,4‘,S',6‘-tctrahydrousambarenine

OBNUC : 13C

OBFRO : 125,65 MHz
OBSET : 127958.00 Hz

IANUC : 1H <C8
IRFARQ : 500.00 MHz
IRSET ; 162440.00 Hz
IRATN 5141
IRRPHW : 50.0 usec
IRBPAL : 30
TRBPZ : 6
IRARNS 0
ADBIT 16
CTEMP . 28.0 ¢
CSPED 13 Hz
SLVNT : DMSO
RESOL : 1.03 Hz
BF : 1.00 Hz
T4 : 0.00 %
T2 ¢ 0.00 %
T3 ; 90.00 %
T4 : 100.00 %
HEFVL 39.50 ppm
XE ;23036.12 Hz
FRRUO—— bmeratar
operator
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1-AUG-

. ALPHA
D YKSANANHZL 120M50

DFILE
SFILE

COMNT
EXMCD
IRMCD

PG

P 1

P DBNLIC
- DBFRQ
I DESET

IRANUC
IRSET

BF
T1
T2
T3
T4

XE
%S

Wy —

RGATN :

IRATN -
IRRPKW :
IRBP1
IRBPZ :
IRRNS

ADBIT ¢
CTEMP
CSPED :
SLYNT

RESOL :

REFVL

1994 13: 26: 48.77

s HZL-12 DMSD
: SINGL

. NON

POINT
FREQU :
SCANS
DUMMY :
ACQTM™ :

32768
82000 .00 Hz
3z
1
4.0860 sec
3.0000 sec
18

5.90 usec

D AH

300.00 MHz

:1532410.00 Hz

;AH
IRFRA :
; 162460.00 Hz

500.00 MHz

511
50.0 usec

25

5]

G

16
28.0 ¢
13 Hz
DMS0

Q.24 Hz
0.01 Hz
0.00 %
0.00 %
20.00 %
100.00 %
2.49 ppm
5191.65 Hz
-457 .40 Hz

TSI R



HZL-12 BCM

17R 174,56 -tetrahydrousambarenine

L}

160 140

120

A S0)L,

3-AUG-1994 08 50: 45,87

DFILE : ALPHA
SFILE : YKSANANHZL {2BCM

COMNT : HZL-12 fCM
EXMOD : SINGL

IRMDD : BCM

POINT 65536

FREGQU : 30030.03 Hz
SCANS 14480

DUMMY . 3z

ACQOTM 2.,1823 sec
PO : 1.5000 sec
RGAIN 23

PW1 : 4.8% usec
OBNUC : 13C

OBFRG @ 125,85 MHz
DBSET : 127782.65 Hz

IBNUC : 1H
IRFAQ ©  S00.00 MHz
IASET : 162460.00 Hz

IAATN : ¢
IRRPK : 50.0 usec
IRBP1 30
IABP2 : (5}
IRANS : 0
ADBIT 16
CTEMP ; 28.0 ¢
CSPED 13 Hz
SLVNT ; OMS0

RESOL 0.46 Hz
BF : 1.00 Hz
T1 ¢.00 %
T2 : 0.00 %
13 ; 90.00 ¥
T4 T 100,00 ¥
HETVL 34.050 ppm
XE . 20566.37 Hz
XS © 938.87 Hz
operator

1877
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1994 10: 47: 37 .22

27-MAY-
DFILE : ALPHA
SFILE : YKSANANHZL2m
COMNT : HZL-2m
EXMOC : SINGL
IRMOD : NON
POINT 32768
FREQU : 8000.00 Hz
SCANS 32
[ DUMMY 1
o ACQTM 4,0860 sec
ot C D : 3.0000 sec
2 AGAIN 18
o
hunteriatryptamine - P S e
) OBNUC © 1H
i OBFRA Z00.00 MHz
P OBSET : 182410.00 Hz
| X IRNUC : 1H
; o i IRFAQ @ 500.00 MHz
i s iy, IRSET : 162160.00 Hz
i : L IRATN 514
g “ T IRAPW : 50.0 usec
i | IABPY 25
© ! = IABP2 : 6
g o i IARANS 0
o3 — n
- W . 5 PO ADBIT 16
i 3 S o J Rl R - CTEMP : P2, 4 ¢
™ Hus ; g = { * L CSPED : 14 Hz
; EiHE I, ! o ) SLYNT ; COCL3
; - ik - - r ' -
e i Pl o / y RESOL : 0.24 Hz
{ - 717 - - ] = * BF 0.01 Hz
T1 0.00 %
: T2 0.00 %
. : g 890.00 %
’ ; T4 T 100.00 %
! J REFVL 0.00 ppm
, ! w Lﬂ ' % 1 A XE : 5551.51 Hz
. | ! | I 5 ¥ .
.S BN T T N . o kJ\J\JkJ\mLJLJMﬂLJ_\AN_A_h__ | é;erator 235.986 Hz
nom:
1 T ? 7 I L S e e S S s = ]

0



HZL-2m BCM

hunteriatryptamine

120

S,

31-MAY-1994 09; 29: 23.05

DFILE : ALPHA

SFILE : YKSANANHZL.2MBCM
COMNT : HZL-2m 8CM
EXMODO : SINGL

THMDD @ BCM

POINT : 65536
FREQU : 30030.03 Hz
SCANS 7200
DUMMY 4
L ACQTM 2.1823 sec
PD ; 1.85000 sec
RGATIN : 23

PW1 4.8% usec
0OBNUC : 13C

OBFRQ 125.65 MHz
OBSET : 127782.65 Hz
IANUC : 4H

TAFRG ;  S500.00 MHz
IASET : 162160.00 Hz
IAATN 0
IRRPH : 50.0 usec
IRBPY : 30
IRBP2 : 6
IRANS 0
ADBIT . 16
CTEMP : 23.2 ¢
CSPED $13 Hz
SLVNT ; CDCL3

RESOL : 0.46 Hz
8F 1.00 Hz
T1 0.00 ¥

T2 0.00 %

13 90.00 %

T4 100.00 %
REFVL 77 .C0 ppm
XL 20682 .90 tiz
XS 1277 .98 Hz
operatonr

<0¢



Deformylcoryming Natural
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OFILE : ALPHA
SFILE : YKMIYABEA4B
ICOMNT :Oecormylcorymine Natur
S EXMOD : SINGL
TEMOD : NOCN
ACINT 32768
-REQU : BC0C.0C Hz
- ZCANS ¢ 12
DLMMY - 1
CACQTM 4.0960 sec
=iy : 3.0000 sec
RFEAIN 15
DBt 2.90 usec
| CBNUC ¢ 1H
CBFRQ 530.00 MHz
CRSET 162410 .00 Hz
P IBNUC ;1M
[AFRQ 500.00 MHz
TASET : 162160.00 Kz
IRATN 511
IARPW 50.0 usec
LBBP1 29
IRBPZ2 &
IRRNS 0
| ADBIT 186
FCTEMP 24.1 ¢
CSPED ¢ 14 Hz
SLVNT @ CDCL3
BESOL 0.24 Hz
1= : 2.01 Hz
T 0.00 %
Tz 0.00 %
= 90.00 %
T4 3 100.00 %
SEFVL 2.00 ppm
rE 4127 .93 Hz
¥ 447 .02 Hz
Ancrator
(r nhnl e
N X
s “hle.,

i S M e

12-0UL-1894 13: 17: 42.06
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15-JUL~-1824 13: 49 22.98

DFTLE : ALPHA
SFI_T . YKMIYAREA4DBCM
COMNT : Ceformylcorymine BChH
EXMOD : SINGL
IRMO0 : BCM
POINT 65536
FREGU  30030.03 Hz
SCANS 400
DUMMY - 4
ACATM 2.1823 sec
PD : 1.5000 sec
GAIN 23
Py 4.35 usec
JO3NUC ; 13C o8
J3FRG 125 .85 MHz i
OBSET : 127782.65 Hz
IaNec @ 1H
P IRFAG 5300.00 MHz ES
. IBSET : 1621680.00 Hz oA
ISATN 0
I3RPW : 50.0 usec
IRBP: 30
. IRBR2 ]
. IARNS ¢ 0]
ADBIT 16
CTIMP 28.2 ¢
CCSPED 13 Kz
- SLYNT : CDCL3
PRESOL 0.48 Hz
i BF : 1.00 Kz
T1 0.00 %
T2 0.00 %
T3 a0 .00 %
T4 100.00 2
REFVL 77.00 ppm
*E L 22402.93 Hz
x5 599.02 Hz
 gperator
I -__|..(Laa.h‘ 2
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(LA Bl

TN2.0430

TAL

‘“ —}11~007w1994 17: 11: 52.81
I BEILE : ALPHA
sl . SFILE :
CCOMNT @ A=~10-2
, EXMCD 1 SINGL
: S IRMCO  NON
i POINT 32768
' | EREGL © 8000.00 Hz
. SCans 38
L QUMMY - 1
flucrocarpamine L acaTy 4.0GB0 sec
L pPD : 3.0000 sec
o P RGATN - 23
- i
S =3 S =.50 usec
0 4
[ |
J P oENUD CiH
= _ CAFRA 1 500.00 MRz
o o { SB3ET : 182410.00 Hz
u)] (
- !
f 3 P IRNUC ¢ 1M
: &5 5 | I9FRA :  300.00 MKz %%
J o & | IRSET : 162160.00 Hz
o L ; . IRATN : 511
= S o IFRPW 50.0 ussc
o = ' IREP1 : 25
. o : IREP2 6
- - ro e . AANS 0
’ § lr:c: r( { & N - | ' )
) = & ‘ j g.q © o CAZBIT 16
o - | . CCTEMP 23.0 ¢
r*J = - o = = CSPED : 14 Hz
f ’ ' l [ | [ " GLYNT : CDCL3
! ( f
f I | B j ! | - RESCL 0.24 Hz
~ - S - : : L BF : 0.01 Hz
; | T : 0.00 %
‘ RE : 0.00 %
| 13 © 90.00 %
. P Te ©100.00 %
g : L | REFYL 0.00 ppm
k g,J \ “ )kt  40d2.72 Hz
] | | | | xs . 532.10 Hz
" el s et J ; ﬂ \ J\——WH Aperalt oe
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o : B <3 EEEEE ?ES?%?E I8 48F & e B E 2 EZ’EETﬁ1?Sf 08: 32: 39.86
2 E B S B T seeds o8 €87 0 8 & ® % S Thweo lacw
! : ! e 1. S , P ; POOBNUD :13C
i } | b < s iy v i ;
A o I R TR I L L7100, 40 MMz
- ' ' © 135500.00 Mz
: 4,55 usec
55538
85336
20000
20000
E 4
G 27100.27 Hz
: 13580 Hz
2.4183 sec
10.00 usec
. 14.76 usec
fluorocarpamine 1.3000 sec
‘ 16
: 23
iH
399 .63 MHZ
124500.00 Hz
3 45.0 usec
. ! 511
K 0
25 S
3]
1.00 Hz
0.00 %
0.00 %
90.00 %
100 .00 %
21370.99 Hz
- -378.16 Hz
q 12 i 77.00 ppm
j o ﬁ A ) Lﬂii- one & FILE : ALPHA
7 Lo- L{ wdn i ! 1 r_':h—*d‘ i o IE MENUFE : YK-BCM
9 R & : L < T et SEMEL @ THS
; : - L ' LK3ET : B1679.1 Hz
LHLEV 2 200
| 1 LGAIN : 20
§ | LKPHS ¢ 237.66 deg
| - LK3IG : 1279
EOTEMP 23.8 ¢
| csreD - 11 Hz
EELERDL & ~13425
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Ny-methyl-30-amino-seco-voacarpine
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20-0CT-1994 13: 49 24,19

CDFILE @ ALPHA

CSFILE @ YKMIYABE1324

c COMNT ; 13-24

PEXMOD : SINGL

P I2M0D  NON

EPOINT 32758

FRsQl 0 7933.31 Bz
STANS ¢ 16
TUMMY 1
ACQTM™ 4.,0883 ssc
=0 ; 3.0000 sec
FGAIN 18
= 4.50 usec

p OBNUC @ W

OBFRGA

399 .65 MHz

0 OBSE™ : 135352.38 Hz
LI 1
o | IANUC © IH
- | IATRG ;  399.85 MHz
g | IASET : 134300.00 Hz
| TRATN : 511
P IARPW ¢ 50.0 usec
IRBP1 30
IRBRZ . &
IRRMS 0
ARBILT 16
CLTEMP 22.9 ¢
CSPED g Hz
 SLYNT : COCL3
|
| BESOL 0.24 Hz
- | BF - 0.01 Hz
T4 0.00 %
P72 0.00 %
T3 90.00 %
L T4 100 .00 %
] { REFVL 0.00 ppm
‘ { XE 3699 .43 Hz
P 1020.55 Hz

w=doeparator

80C



13-24 BCHM
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Ny-methyl-30-amino-seco-voacarpine
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OFILE : alL.PHA

SEILE : YKMIYARBCM_E2S2
ComMnT ; L3-24 BCM
ExMoD ; SINGL

TRMOD C BCM

POINT 32708
FAEGU : 33898.31 Hz
SCANS 800
TLMMY 4
ACGT™ 0 .9667 sec
PO ] 1.0333 sec
AGAIN ¢ 23

D Pyl 4.85 usec

P OBNUC @ 13C

© IBFRG 125.8% MHz
J35ET : 1279568.00 Hz

PIANLC @ 1H

;. ZRERA 500.00 MHz
IRSET : 182410.00 Hz
IRATN 511
IRRPW 50.0 usec
I8BP1 : aon
1RBPZ &
IARNS &
ADBIT : 16
CiEMP 23.2 ¢
CSPED 14 Hz
SLYNT  CDCL3

' BESCL 1.03 Hz
8F 1.00 Hz
T1 0.00 %

T2 c.00 %

T3 90.00 %

Td : 100.00 %
CRESVL 77 .00 pom
*E :24638.51 Hz
X5 ] G47.08 Hz

€=

54-0CT-1394 09: 07: 14.73
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