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The review gives information on aporphine alkaloids and their oxo and dehydro 
derivatives and discusses the characteristic features of the chemical and spectral 
properties of these alkaloids. 

T h e  aporphine alkaloids make up a large group including at the present time about 250 
alkaloids isolated from plants of 20 families. Plants of the families Annonaceae and laura- 
ceae are the richest in these alkaloids. All aporphine alkaloids are based on the skeleton I 
[i] and consist of di-, tri-, tetra-, penta-, and hexasubstituted derivatives, the substitu- 

~5 
, ~.,~B.IN -R R=H; CH,, GQCH, 

~T c 16" 
.o~..-+,,,J T 

ents being hydroxy, methoxy, or methylenedioxy groups, sugar residues, etc. The aporphine 
alkaloids may also be component parts of biomolecular alkaloids [2] (these are not considered 
in the present review). The substitutents in the aporphine alkaloids may be located in all 
four rings, with the exception of the methylenedioxy group, which is found only in rings A 
and D. In the case of all the disubstituted aporphines isolated, the substituents are pres- 
ent in positions 1 and 2 in ring A. 

The most widespread in nature are the 1,2,9,10- and 1,2,10,11-tetrasubstituted bases, 
but pentasubstituted aporphines in which functional groups occupy positions at various carbon 
atoms are found fairly frequently. 

Leucoxylonine and ocoxylonine are representatives of hexasubstituted aporphine alkaloids 
with substituents in rings A and D [3]. The nitrogen atom in the aporphines may be second- 
ary (I, R = H), tertiary (I, R = CH~, COCHs), or quaternary. 

The first compounds with an aporphine skeleton were apomorphine and morphothebaine, ob- 
tained from morphine [4, 5]. Dehydroaporphines (46 , A ~a, &4~ and oxoaporphine (C=O at C~, 
Cs, C7), which can be regarded as products of the oxidation of aporphine alkaloids, have also 
been isolated from plants. Dehydrobases with the double bond between C6a and C7 are found 
most frequently and those with the double bond between C~ and C6a (dehydronorglaucine) and 
those with double bonds at C4-Cs,+and C6a-C7 (didehydroocoteine, didehydroremerine) more 
rarely [6]. 

The most widely distributed oxoaporphine alkaloids are those having a completely dehydro- 
genated system with a conjugated ketone group at C?. Representatives of this group are color- 
ed, high-melting, optically inactive bases poorly soluble in organic solvents. Nonphenolic 
oxaporphines of this type are yellow or red. Phenolic oxoaporphines with hydroxy groups at 
CI or Czz have a green color [7]. Their reduction with zinc or zinc amalgam in sulfuric acid 
leads to the corresponding noraporphine bases [8]. In their turn, the oxoaporphine alkaloids 
are formed from nonphenolic aporphines by oxidation with lead tetraacetate or chromium tri- 
oxide in pyridine [8, 9], and also by the oxidation of the noraporphines with iodine in alco- 
holic solution. The oxidation of aporphines with iodine in aqueous alcoholic solutions leads 
to the formation of the dimeric compounds II [ii]. Oxidation with potassium permanganate 
also forms oxoaporphines [13]. The oxidation of aporphines with iodine in dioxane in the 
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presence of sodium acetate, with potassium permanganate in acetone, or by dehydrogenation 
with 10% Pd/C in acetonitrile gives A6a-dehydroaporphine alkaloids [i0, 12]. 

I N..c~ H,C-.N 

The structures of the aporphine alkaloids have been established by the usual methods, such 
as Hofmann degradation, oxidation, reduction, synthesis. With two repetitions of the Hofmann 
degradation, aporphine derivatives give substituted derivatives of 8-vinylphenanthrene. Sub- 
sequent oxidation leads to the corresponding phenanthrenecarboxylic acid the decarboxylation 
of which forms a substituted phenanthrene [4]. The formation of the latter gives an idea of 
the positions of the substituting groups in the initial alkaloid. Aporphine alkaloids having 
substitutents in rings A and D, when oxidized with potassium permanganate, form benzenedi- 
carboxylic (III) and triearboxylic (IV] acids. 
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In 1948, S. Yu. Yunusov demonstrated a number of general features of the aporphine alka- 
loids [14]: 

i. Alkaloids containing substituting groups in positions i, 2, and 9 and positions i, 2, 
9, and i0 have specific rotations several times less (40-100 ° ) than bases with substituents 
in positions i, 2, and ii and positions I, 2, i0, and II (200-300°). 

2. The oxidation of optically inactive des-bases with strong nitric acid leads to mel!o- 
phanic (benzene-l,2,3,4-tetracarboxylic) acid. When there are no substituting groups in rings 
A and D, depending on the position of the substituents, in place of mellophanic acid, an un- 
substituted benzenedicarboxylic (from ring D) or benzenetricarboxylic (from ring A) acid is 
formed. 

3. In thecase of phenolic alkaloids, oxidation begins with that nucleus in which the 
hydroxy group is present. 

4. In the aporphine alkaloids, a methylenedioxy group is most frequently found in the 
1,2 positions. 

5. Aporphine alkaloids having a hydroxy group at C~ possess weak phenolic properties 
[15]o  

Aporphines containing a methoxy group in position Ci or C~ lose it on hydrogenolysis 
with sodium in liquid ammonia [16, 17]. [~der these conditions, a methylenedioxy group is 
converted into a monohydroxy function [18]. 
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In the last 20 years, spectroscopic methods have been widely used, giving a large amount 

of information on the structure of aporphine alkaloids. 

According to the nature of the substitution in the aporphine skeleton, the UV spectra 

are divided into three groups: 

i. The spectra of unsubstituted alkaloids or those monosubstituted in ring D have a 
single maximum at 270-280 nm (log ~ ~ 4.3) and a weak shoulder at 310-320 nm (log E ~ 3.3) 

[ Z 9 ] .  

2. In the spectra of 1,2,9,10-substituted alkaloids absorption maxima are observed at 
280-284 and 303-310 nm which are characterized by approximately equal intensities (log g 
4.20). 

3. The spectra of alkaloids substituted in positions i, 2, i0, and ii each have a maxi- 
mum at 268-272 nm (log s ~ 4.20) with a maximum of lower intensity at 303-310 nm (log e 

3.80) [19, 20]. 
In the UV spectra of the 9-hydroxyaporphines taken in alkaline solutions a bathochromic 

shift is observed which is accompanied by a strong hyperchromic effect between 315 and 330 nm. 
Where there is no hydroxy group at C9, this phenomenon is not observed [21]. In the UV spec- 
tra of the A6a-dehydroaporphine alkaloids having no substituent at CI~, absorption bands of 
a highly conjugated system are observed at 220-222, 262-264, 293-302, and 335-341 nm (log e 
4.37-4.56, 4.66-4.97, 3.85-3.87, and 4.02-4.50) [6]. 

In the spectra of 1,2,10,11-tetrasubstituted dehydroaporphines absorption maxima are 
observed at 220, 310, and 340 nm (log e 4.33, 4.27, 4.10) [22]. 

A feature of these alkaloids which is shown in their IR spectra is the presence in the 
aporphine nucleus of a biphenyl system, giving rise to three bands at about 1500, 1580, and 
1600 cm -I. A difference in the type of substitution of the aromatic rings is demonstrated by 
a scatter of the frequencies of the maximum of each band. It has been shown that alkaloids 
with a trisubstituted benzene ring (isothebaine, pukateine, and O-methylpukateine) absorb at 
somewhat lower frequencies [23]. Measurement of the total integral intensity permits alka- 
loids of the glaucine type to be distinguished from alkaloids of the corydine type. The 
total integral intensity of the alkaloids of the second type has low values and depends on 
the nature of thelintramolecular hydrogen bond between the substituents at C~ and C~. The 
total integral intensity of the first type depends on the nature of the substituents in ring 
D [24]. 

The dehydroaporphine alkaloids have absorption bands in their IR spectra in the 1570- 
1610 cm -I region. In the IR spectrum of the oxoaporphine alkaloids the absorption band of 
the carbonyl group is observed in the form of a sharp peak in the 1640-1675 cm -I region [6]. 

The mass spectra of the aporphine alkaloids show characteristic peaks of the ions M +, 
(M -- I) +, (M -- 29) + , or (M -- 43) + . The presence of methoxy and hydroxy groups in the mole- 
cule is responsible for the appearance in the spectrum of peaks of the ions M -- CH~, M -- OH, 
and M -- OCH3, and also for the subsequent ejection of these fragments from the M -- CH~--N=CH= 
ion [25, 26]. 

~ . i L ~  H CN-R ~ o ~  (M-4~) ~ 
_ N-R ~ ¢ ~ j . . -  (M --  ~8) 

M ~  (M-7¢) 

(M-I) + 

(M-15) +(M-17)+(M-31) "e (M-43} +or (M-2g) + 

The nature of the fragmentation of the aporphine alkaloids depends on the type of their 
substitution. The ion (M- I) + is the main peak in the spectra of the 1,2,9,10-tetrasubsti- 
tuted aporphines, while for the 1,2,10,11-tetrasubstituted bases the main peak is that of the 
molecular ion and, as a rule, the (M -- i) + ion does not exceed 50%. When there is a methoxy 
group at C~I, the peak of the (M- 31) + ion amounts to 70-90%, and when it is substituted 
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by a hydroxy group this ion amounts to 5-15% while the peak of the (M -- 17) + amounts to ~50%. 
The intensity of the peak of the (M -- 15) + ion in the spectra of the alkaloids of the first 
type may reach 40%, and then those of the second type 100% [26]. 

The mass spectra of the dehydroaporphine alkaloids lack the peaks of the (M -- i) + and 
(M -- 43) + ions that are characteristic for the aporphine bases. The strongest peak in each 
case is that of the molecular ion, and the peak of the (M -- 15) + ion is fairly strong [6]. 

In the spectra of the oxoaporphine alkaloids, the main peak in each case is that of the 
molecular ion, and in addition to this there are the peaks of the ions (M -- 15) + , (M -- 28) + , 
(M -- 30) + , and M q-+ [6, 27]. 

The nuclear magnetic resonance method gives a large amount of information on the mutual 
positions of the substituting groups in the aporphine alkaloids. Methoxy groups at CI and 
C11 give signals in a stronger field (3.40-3.75 ppm) than methoxyls at C2, C~, C9, and CIo 
(3.70-3.90 ppm) [28-32]. The signals of a N-CH~ group appear at 2.35-2.55 ppm. The protons 
of a methylenedioxy group in the C~,= position give a quartet, and in other positions they 
frequently appear in the form of a singlet [38, 39]. When there is an oxygen-containing 
substituent at C~ or CI~, the signals of the aromatic proton at C~ or c~, respectively, 
shift downfield in the NMR spectrum (7.80-8.21 ppm) [40, 41]. 

When there is no oxygen-containing substituent at CI and C~I, the signals of the aro- 
matic protons appear in the usual region [42]. If the CI and C2 positions are occupied by 
a methylenedioxy group, the Cz: proton has a chemical shift between 7.47 and 8.00 ppm, while 
in the case of a hydroxy or a methoxy group the signal of the C~ proton shifts downfield. 
The proton at Cs has chemical shifts in the 6.60-7.20 ppm region, and one at C~ gives a sig- 
nal in a stronger field (6.42-6.70 ppm) than the other aromatic protons of the aporphine sys- 
tem [6]. 

The signals of the other aromatic protons appear in the 6.36-7.21 ppm region. Methylene 
and methine protons appear in the form of a complex multiplet in the 3.0-4.0 ppm region. In 
the 4-hydroxyaporphines where the hydroxy group has the a-orientation, the geminal proton 
gives a signal in the form of a poorly resolved triplet at ~4.50 ppm with a peak half-width 
of 5 Hz. If the hydroxy group has the B-orientation, the signal is observed in the form of a 
quartet at 4.93-5.00 ppm with J~ = i0 Hz and J2 = 5.5 Hz [43-45]. In the 7-hydroxyaporphines, 
the geminal proton is shown in the form of a doublet at 4.50-4.90 ppm with J = 2.5 Hz in the 
case of a-OH and with J = 12 Hz in the case of B-OH. 

A large amount of information on the structures of the phenolic aporphine alkaloids is 
giVen by NMR spectra taken in alkaline solutions. The spectra of the phenoxide ions show 
considerable shifts in the signals of the aromatic protons relative to the spectrum of the 
undissociated phenols [46, 47]. The anionic shift is a function of the relative position of 
the phenolic hydroxy group and of an aromatic proton, which is clearly expressed in the ortho 
and para positions. The spectra of the anions of alkaloids with hydroxy groups at C~ or C11 
show considerable downfield shifts (~9.0 ppm) of the signals of the protons at CI~ or C~, 

respectively [48]. 

if an aporphine contains two hydroxy groups present in different aromatic rings, the 
hydroxyl in ring D is ionized first. This can be seen from the pronounced shift of the sig- 
nals of the protons of ring D on the continuous addition of alkali. In this process, the 
signals of the protons of ring A shift to a far smaller degree. After the chemical shifts 
of the protons of ring D have assumed constant values (after the addition of 1 mole of al- 
kali), the dissociation of the hydroxy group in ring A begins, which causes a further shift 
of the signals of the protons of the same ring. This phenomenon confirms the opinion express- 
ed previously [14] that in the isoquinoline part of the aporphine molecule the hydroxy groups 

possess weakened phenolic properties. 

The position of a hydroxy group in an aporphine molecule can also be determined by a 
comparative study of the NMR spectra of the base itself andof its acetyl derivative. The 
O-acetylation of 1,2,9,10-tetrasubstituted phenolic aporphines with the hydroxy group at CI 
causes a considerable diamagnetic shift of the signal of the proton at C~I (~0.45-0.57 ppm) 

[49, 50]. 

The NMR spectra of the A6a-dehydroaporphine alkaloids differ somewhat from the spectra 
of the aporphines. Thus, the signal of the N-methyl group is shifted downfield (2.98-3.10 
ppm), and the protons of a methylenedioxy group at CI, C= are shown in the form of a two- 
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proton singlet at 5.90-6.20 ppm [6, 51]. This is explained by the more coplanar structure 
of the molecule of a dehydroaporphine as compared with the amorphine molecule. The signals 
of the aromatic protons at Cs and C8 appear in approximately the same region as in the apor- 
phines. The signal of the C7 proton appears in the 6.43-7.10 ppm, and the proton at C11 
gives a signal in a weaker field, at 8.12-9.06 ppm [6]. 

The pattern of the NMR spectra of the oxoaporphines depends on the solvent in which the 
particular spectrum is recorded. For example, the signal of the C11 proton does not always 
appear in the weak-field region as compared with the signals of the other aromatic protons. 
In the spectrum of oxolaureline taken in CFsCOOH, the signals of the Cs and C8 protons are 
observed in a weaker field (8.77 and 8.64 ppm) than the signal of the C11 proton (8.41 ppm). 
When the spectrum is taken in CDCI3, the same pattern is observed (8.89, 8.58, and 8.14 ppm, 
respectively) [52, 53]. 

In the spectra of the quaternary oxoaporphines, the signals from the N-methyl group ap- 
pear in a weaker field (3.50-5.36 ppm) than in the spectra of the aporphines themselves [6]. 

More than 20 alkaloids have been studied by I~C NMR spectroscopy [54, 249]. It has been 
established that the replacement of a methoxyl by a hydroxyl at C~ causes a downfield shift 
of the signals of the carbon atoms at la (9-10 ppm), 2 (6 ppm), and 3a (4.5-5.0 ppm), and 
the same substitution at C~ causes a downfield shift of the carbon atoms at lla (3.5-4.5 ppm) 
and I0 (2.5-3.0) [54]. It has been shown that in alkaloids with a hydroxy group at C9, there 
is a downfield shift of the signals of the ortho carbon atoms by 3-4 ppm, while the signals 
of the para carbon atoms do not chang e . The replacement of two methoxy groups by a methylene- 
dioxy group in ring A at C~ and C2 causes an upfield shift of the signals of the carbon 
atoms C~ a (~ii ppm), and C2 (5.5-6.0 ppm), and C3a (2.0-3.0 ppm) while the same substitution 
in ring D at C9 and Cio causes upfield shifts of the carbon atoms CTa (3.0-3.5 ppm), C8 (2.0- 
2.5 ppm), and C~ (~4.0 ppm) [54]. 

In the quaternary alkaloids, as compared with the tertiary alkaloids, paramagnetic 
shifts of the C5 and C6a signals by 7.0-8.0 ppm are observed, while the C4 and C7 signals 
undergo diamagnetic shifts of 5.0-6.0 and ~4.0 ppm, respectively [54]. 

All the aporphine alkaloids have a twisted biphenyl structure and an asymmetric center 
adjacent to the nitrogen atom. It has been shown that the sign of the specific rotation de- 
pends on the absolute configuration [20, 55-57]. If the alkaloid is dextrorotatory, the ab- 
solute configuration of the asymmetric center is S, and if levorotatory it is R. 

~N 
-CH a 

.... H A 

S- configuration R- configuration 

It has been established that 1,2,9,10-tetrasubstituted aporphine alkaloids with the S- 
configuration have a negative Cotton effect in the ORD spectra at about 320 nm, while the 
1,2,10,11-tetrasubstituted aporphines with the configuration show a positive Cotton effect. 
It was later found [58] that the sign of the intense Cotton effect in the 235-245 nm region 
does not depend on the nature of the substitution and for the alkaloids of the S-series it 
is characterized by a positive Cotton effect and for the R-series by a negative one. 

So far as concerns the confirmation of the aporphine alkaloids, in the opinion of a num- 
ber of authors [20, 59] the biphenyl system can exist in two possible conformations: A and B. 
However, a study of aporphine alkaloids permitted Shamma to conclude that diastereoisomerism 
is impossible in the aporphine series [56] and the S-series always corresponds to conforma- 
tion A and the R-series to B. 

The effect of the anomalous scattering of x-rays by halogen or oxygen atoms has also 
been used to establish the absolute configurations of molecules. The absolute configura- 
tions of some aporphine alkaloids have been determined by this method [60-66]. 
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TABLE i 

Alkaloid Structure 

Source of isolation 

Family 

1. (Caavetine~ mp . 
208"C (decomp,)p , 
[a] D -- 89*(methanol, 
+95 (methanol) 

2. Lirinidine, nap 
214--215 ~ 

3. Asimilobine, mp o 
177-179 ° [~In--213 
(chlorofomaT 

4. N° Methylasimil" 
obine~ mp 195-- 

196 °, [a] o --220 ° 
(chloroform) 

5. Nomuciferine, 
rap 128_129 ° , 

[a]D --t45°(ethanoll 
.1.1.140 ° (ethanol) 

re" e, p 229-- 
230 ° , [a lD--406 ° 
(chloroform) 

7. Nueifefine, nap 
165% [a]D--164 ° 
(ethanoD 

8. Anonaine, mp 
122 °, [a] o --68 ° 
(eaaanol) 

9. Remetine, mp 
100--103% [~]D --97 
(ethanol) ;-t- 68 ° 
(ethanol) 

10. Isoremerine~ mp 
87--88 °, [a]o --71 ° 

( ethanoD; .1. 69,9 ° 
(ethanol) 

11. Remrefidine. mp 
223--224 ° 

12. N - A c e t y h ~ n i l -  
opine, mp 280-- 
282°, [=lo--405° 
(pyridine) 

R = H  
RI=OH 
R2= C CH3 

R = CHa 
RI=OH 
R2=OC~3 

R = H  
R~=JCH3 
R2=OH 

R=CH3 
RI=OCH3 
R~=OH 

R=H 
RI=R2=OCH3 

.R=C3CH3 
RI=R2= OCHa 

R=CHa 
RI=R~=()CHa 

R = H  
RI,2=CH~O.~ 

R=CH3 
Rl,e=CH202 

R =CHz 
R1,2=-CH~O~ 

R =(CH3)~ 
RI,2=CH202 

R = C " C H  3 
RI=OCH3 
R~=OH 

Annonaceae, 
Lauraceae, 
Magnoliaceae, 
Symplocaceae 
Lauraceae, 
Magnoliaceae, 
Papaveraceae 

Annonaceae, Ari- 
stolochiaceae, 
Lauraceae, Mag. 
noliaceae, Nym- 
pheaceae, Rham- 
naceae 

Annonaceae, Nym- 
pheaceae, Papa- 
veraceae, Rham- 
naceae 

Annonaceae, Mag- 
nol iaceae, Nym- 
pheaceae, Rham- 
naceae. 

Magnoliaceae 

Araceae, Berberi- 
daceae, Laura- 
ceae, Magnolia- 
ceae, Men isper- 
maceae, Nymp- 
heaceae, Papave- 
raceae, Rhamna- 
ceae 

Annonaceae, Lau- 
raceae, Magno- 
liaceae, Monimi- 
aceae, Nymphea- 
ceae, Papavera- 
ceae, Rhamna- 
ceae 

Annonaceae, Lau- 
raceae, Magnoli. 
aceae, Menisper- 
maceae, Moni- 
m iaceae, Nymp- 
heaceae, Papave- 
raceae, Rhamna- 
ceae 

Magnoliaceae, Pa- 
paveraceae 

Papaveraceae 

Magnol iaceae 

N u m '  
ber of Literature 
~eller~ 

6, 67. 68, 
175, 180 

6, 68, 180 

3, 68--70, 
110, 181 

  371.91. 

6. 67,71, 81, 
110, 180. 
181--184 

6 70, 77 

10 ~j1 ,  110, 

13 67. 71-- 
74, 181,183-- 
185 

13 6, 67, 71,74, 
175, 181,183, 
185 

78, 79 

6, 76 

6, 77 
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TABLE i (Continued) 

Alkaloid 

13. N.Acetylanonaine 
mp 229--230% 
[=[o --356° 
(chloroform) 

14. Stephalagine* nap 
128--130 °, [ a ] D -  
30 ° (chloroform) 

1.5. Norstephalagine 

16. Lifidinine. nap 
142-- 144 °, [=]D --$8< 
(chlorofoma) 

17. O-Methyl-N-nor-! 
ltrinine 

18. Bopiline, nap 
153°7[=]D - -55  ~ 
( m e t h a n o l )  = 

19. N- methylimpiline, 
nap 220--222 ° 

l=l-o _.5~o 
(me thano l )  

20. Li~inine. mp 
152~154 °, [~t]D- 
55 ° (chloroform) 

21. Lidnine N-oxide, 
nap 162--t64~ 

(decomp./~lo --49, 9 
(methanol) 

22. O-Methylirinine~ 
[ " ]D - 52,9 ° 

(chloroform) 
~23. Tuliferoline~ 

nap 145--146 °, 

f ain -- 330° 
ch3.oroform) 

:24. Stephanine~ mp 
155--f57°, [ = ] D -  
92.5 ° (chlorofoma) 

f 

~5. Anolobine, mp ] 
242--244 ° (decomp.)[ 
[=]o --!  9° (chloro_- 
form -- methanol) 

26. Remeroline. mp 
228--231 ~ 

27. Xylopine. mp 
124--125°. [ a ] D -  
23,4 ° (methanoD 

Structure 

P----COCH3 
RI 2=CHzO., 

8 5 

R = C H s  
R1,2=CHzO2 
R4=Rs=R6=R.=H 
R3=OCH3 ' 
R,.2=CH.~O 2 
R3=OCH 3 

R =CH3 
Rt=R3=OCH3 
R.=OH 
R~----Rs=R6=Rr=H 
R1----P~:R3=OCH3 
R = R~=I~5 =Ro = R z= H 
Rt=OH 
R~=R3=CCHa 
R=R4=Rs=R6=R~=H 
R = CH3 
Rt=OH 
R2~R3=OCHa 
R~Rs=R6~Rr=H 

R:CHa 
Rt=P.-=OCH3 
R3=OH 
R,=R~=Po=RT=H 

R =CH3 
Rt=R~=Rz=OCH3 
R~=Rs=R~=RT=I'I 
R=COCH3 
Rt=R2=R3=OCH3 
R~=Rs=R6=R~=H 

R=CH3 
R1,2=CH202 
R,=OGH3 
Rs~Rs=R, :R2~H 

RI,2=CH202 
Ps=OH 
R=R3=R4=R6=Rr=H 

R =ell3 
R 1,2= CH 20~ 
Rs=OH 
R3=P4=R~=RT:H 
PI,e=CH202 
Rs~---OCI-I 3 
P:Rs=R4=R6=RT=H 

Source of isolation 

Fami y ~er of 1 Literature 
Igenem 

Magnol iaceae 

Men ispermaceae 

Annonaceae 

Magnoi iaceae 

Magnol laceae 

Annonaceae 

Annonaceae 

Magnol laceae. 

Magnoliaceae 

Magnoliaceae 

Magnoliaceae 

Magnoliaceae, 
Menlspermaceae 

Annonaceae, Mag- 
nol iaceae 

Papaveraceae 

Annonaceae 

1 77, 202 

! 

1 24,5 

1 80 

1 37 

I L 80, 81,154 

1 6, 811,81, 154 

1 6, 81, 147 

1 71, 202 

2 6 

3 8, 181 

1 6 

1 6, 18-5, 186 
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TABLE i (Continued) 

Alkaloid Stt'ucture 

28. Isolauteline, 
nap 108--110 ° , 

[a]o --36-~ (ethanol) 

:29. Norlaureline,  
n a p  208--209 ° , 

laiD --336 ° 
(methanol) 

ao. Spa~tt~ane, 
mp 228 ° lal + D 

43 ° (H20+ HCI) 
31. Apoglasiovine, 

m_p 17~9 * (decomp.) 
[a]D - - 3 ~  c 

(chloroform) 
32. Apocrotonosine 

33. Base 2, 
n~D 198--200 °, 
[= -=160 ° 
(chloroform) 

34 Tuduranine, nap 
125~, [~lo--131° 

(m ethanol + H C1) 

35. Nuciferoline, 
nap . 212 ~214 °, 

[a] o --  154 (ethanol) 

36. Mecambroline, 
mp 252°, [=]D-- 

76,5 ° (chloroform) 

37. Michepressine, 
nap 235---236 ° 

(iodide) [~]D--131~ 
(ethanol) 

38. O-Methylmiche- 
p re~ine, nap_ 220-222" 
(decomp., iodide) 

[a] o q- 116.9" 
(methanol) 

39. Lavxeline, nap 
97 °, [=]D--98,5 ° 
(ethanol) 

40. Z enkerine 

41 N-Methylzenker - 
ine (pulchine) 

42. Isothebaine, nap 
164--166°, [=]D + 
281 ° (chlomform) 

43. Base, mp. 
260--262 ° (deeomp. 

hydrochloride),l[a] D - -  

164 ° (methanoD 
44. Pukateine, mp 

213--215 °, [a]O 
261" (ethanol) 

R=CHa 
R1,2=CH202 
Rs=OCHa 
Ra=R~=R6=RT=H 
RI,:~=CHaO 2 
R6=OCH a 
R=Ra=R4=R,~=Rr=H 

RI=R~=OH 
R==OCHa 
R=Ra=R~=Rs=R-=H 
R =CHa 
R,=R6=OH 
R==OCHa 
Ra=R~=Rs=RT----H 
Rt=OCHa 
R==R~=OH 
R=Ra=R~:Rs=RT= H 

e=Cffa 
R~=OH 
R1 =R6=OCH3 
Ra--R4=Rs=Rr=H 
RI=R==OCHa 
R~=OH 
R=Ra=R4=Rs=RT=H 

R =CHa 
R,=R==OCH a 
R G = O H  
Ra=R~=R~=Rr=H 
R = CHa 
R1,2=CH~O~ 
R~=Ot'-I " " 
R a = R 4 = R ~ = R T = H  

R = ( C [ - / a )  = 

RI,2=CH202 
Re=OH 
Pa=R4=Rs=R~=H 
R =(CHa)= 
RL2=CH202 
R~= O CHa 
Ra:R4=Rs=RT=H 

R=CHa 
Rl,o=CdaO a 
R6=OCH a 
Ra=R4=Rs=RT=H 
RI=OH 
R~=Rs=OCHa 
R=Ra=R~=R~=RT=H 
R=CHa 
RI=OH 
R2=R6=OCHa 
Ra=R~=Rs:RT=H 
R =CHa 
R,=OH 
Rz=R7=OCHa 
Ra=R4=Rs=R6=H 

R1,2=CHaO2 
RT=OH 
R=Ra=R4=Rs=R6=H 

R=CHa 
R1,2=CH~02 
RT=OH 
Rz=R4=Rs=R~=H 

Source of isolation 

Family [genera 

Annonaceae, Mag- 
noliaceae, Moni- 
m iaceae 

Annonaceae 

Annonaceae, Eu- 
phorbiaceae 

Euphorbiaceae, 
Lauraceae 

Euphorbiaceae 

Lauraceae 

Mentspermaceae 

Papaveraceae 

Lauraceae, Monl- 
miaceae, Papa- 
veraceae 

Magnol taceae 

Magnol iaceae 

Montmiaceae 

Annonaceae 

Lauraceae 

Papaveraceae 

Magnol taceae 

Monim laceae 

Literature 

82, 246 

6, 187 

6, 68 

1 

1 6 

1 6 

1 67 

1 245 

1 5, 83, 91,188 

1 5 

1 5 

204 



TABLE i (Continued) 

Alkaloid 

45. O-Methylpukateim 
mp 136--138 ° , 
[=]o --283° 
(chloroform) 

46. Puredne, nap 
179--182°, [~]o 
352 ° (methanol) 

47, lsothebaidine., 
mp 2 3 6 - - 2 3 7  ° 

(deeomp.)Ho +3217 
(methanol) 

48. Zanthoxyphylline 

49. Buxifoline 

50. E1me~lictne. 
~nl~u 201-203" 

acetyI  
derivatPee) 

bl. Crcbanine, mp 
115-118" [:~]O --  
61 ° (chloroform) 

52. Laurepuldue 

53. Variabiline, nap 
116--117 ° 

54. l~urellipllne~ 
mp 19,0o7.192 °, 
[=]o +47 (ethanol) 

55. Isoboldine. mp 
122--123% [=]O q- 
54 ° (ethanol) 

S1zucrare 

R =CI-G 
RI,2=CH202 
R~=OCta3 
R3=R4=Rs=R6=H 

R1,2=CH20 2 
R7=OCH3 
R=I~3=R4=Rb=R6=H 

Ri=R~=OH 
R.~=OC[-I 3 
R=R3=RI=R~=R6=H 

R--(CH3)2 
RI:R2=R,:OCH3 
R3=R~=R~=Re:I-I 

R1,2=CH202 
R3=Rs=OCH3 
R=R,:Ra=RT=H 
R1.2=CH20 2 
Rz=OCH z 
R r : O H  
R=R+:R~:R6:H 
I~=CH3 
RI.2:CH90 2 
R4:Rs=OCH3 
Ra=Re=Rr=H 

I ] ~  N "Cli 3 

H ~ O ~  Clla 

N / \Gli 
lisC 6 C~ris 

I'I a 

R :H  
RI---= R3: OH 
Rz=R~=OCH a 
R :  CH 3 
Rt=R3=Oh 
R~=R4=OCH3 

Source of isolation 
Num- 

Family bet of 
gener~ 

Mort lm iaceae 1 

Annonaceae 

Papaveraceae 

Rutaceae 

Annonaceae 1 

Magnoliaceae 1 

Menispermaceae 1 

Monimiaceae 1 

Lauraceae 

Lauraceae, Rham- 
naceae 

Annonaceae, Ber- 
beridaceae, Lau- 
raceae, Leguml- I 
nosae, Menisper-[ 
maceae, Mon im i-I 
aceae, Papavera- I 
ceae, Ranuncula-I 
ceae, Rhamna- I 
ceae, Symploca- I 
ceae I 

Literature 

82 

83 

52 

245 

178 

6 

5, 69, 84 

5, 22, 68, 69, 
~4--90, 129, 
181, 184. 
189--192 

205 



TABLE I (Continued) 

. .  Alkaloid 

56. Laurifolinc, nap 
253 ° (decomp., hy~- 

droehloride)[a] D +1~ 
57. l~acteolind, mp 

218"220°, [=] o + 
35 ° (chloroform) 

58. Wilsonixine~ mp 
211--213 ° (decomp.) 
[=lo +47°(methanol) 

59 Thalicmidine l 
"(thalioorphine), mp[ 
i70:-f72°, [ : lo +441 
(ethanol) [ 

60. Thalicmidine I 
N -oxide~ mp 
192-193" 

61. Base F,'mp 
218~' (pierate) 

[a] o +30 ° (water) 
62. Nordomesticine,. 

mp 252"254 °, 
[ct]D +31 ° 
(chloroform) 

63. Domes'dcine, nap 
114--1i5°, [g]O + 
44,4 ° (chloroform) 

64. Norboldine, nap 
113--110% [=]D + 
101 o (ethanol) 

65. Boldine~ nap 
161% [Ct]D +111 ° 
(ethanol) 

66. Nororedicentrine, 
mpi33 C (N-acety] 

derivative), [a]D 
+ 9T (chloroform) 

67. Predicentfine, nap 
nap 200-205* 

0xydrobromide), 
laid +970 (ethanol] 

68. Isodomesficine, 
nap 180--I 83 ° 

69. Norisodomesticil~ 

70. Laurotetanine, [ 
mp 125% [a]o +95°~ 
(ethanol) [ 

71. N-Methylla~ote.- I 
tardaae, mp 237- / 

238* (hydrobromide)l 
[a]D +38 ° 
(chloroform) 

72. Xanthoplanine, 
mp 218--220 ° 
(decomp.) Olydro- 
chloride) 

73 Coxamaine, mp 
~05_207 o (methi- 

odide), [alp -¢-27, 9° 
(ethanol) 

Structure [ 

R=(CH3)2 
Rt=R3:OH 
Re=R~:OCH3 
R-----CHa 
RI=R~=OH 
R2=R3=OCH3 
R=H 
RI=OH 
R2:R3=R4=OCH3 
R=CH3 
R1 = OH 
R2:R3=R4=OCH3 

R=(CH3)~ 
Rt----OH 
R2=R3=R4=OCHa 
R=H 
RI=OH 
R2= O CH3 
Ra,4=CH20 2 
R=CH 3 Ra=OH 
R2= 0 CHs 
R3,4 = CH20 2 
R=H 
RI=R~=OCH3 
R~=Ra=OH 

R =EH3 
Ri=R~----OCHa 
R2=R3----OH 
R=H R~=OH 

-RI=R3=R:=OCHz 

R=CH 3 R:=OH 
RI=Ra----R4=OCH 3 

R=CHz R~----OCH3 
R2=OH R3A----CH20 2 
R=H R1-----OCHa 
R2=OH RS,4=CH20 z': 
R=H R3=OH 
RI=R2=R~=OCH3 

R=CHs R3=OH 
RI=Rz=R4=OCH3 

R =(CHs)~ 
Rs=OH 
Rt=Rz=R4=OCH.~ 

R=(CHa)2 
Rx=R2=R3=OCHa 
R4=OH 

Source of isolation 

Family 

Menispermaceae, 
Rutaceae 

Papaveraceae 

Annonaceae, Eup- 
horbiaceae, Pa- 
paveracea e 

Berberidaceae, La- 
uraceae, Magno- 
liaceae, Papave- 
raceae, Fanuncu- 
laceae, Rutaceae 

Ranunculaceae 

Rutaceae 

Lauraceae~ 

Berberidaceae, 
Lauraceae, Papa. 
veraceae 

Annonaceae, Her- 
nandiaceae, Lau- 
raceae, Monimi- 
aceae 

Lauraceae. Magno- 
liaceae, Monimi- 
aceae 

Lauraceae 

Lauraceae, Magno- 
liaceae, Papave- 
raceae 

Berberidaceae 

Annonaceae 

Hernandiacefle, 
Lauraceae, Moni- 
m iaceae 

Annonaceae, Her- 
nandiaceae, Lau- 
raceae, Magno- 
liaceae, Moni- 
miaceae, Papa- 
veraceae, Ranun- 
culaceae, Rham- 
naceae 

Hernand iaceae, 
Rutaceae 

Men ispermaceae 

hera 

2 

16 

2 

Ut~amre 

6, 193, 194 

6, 83, 88, 91, 
190 

6 

6,83,  110. 
195, 196 

6, 197, 19.ff 

6 

5, 86, 89, 92, 
190 

;, 93, 94, 
89 

;,95 

6.96 

6, 89, 97, 
1 I0, 175 

6, 245 

245. 

S, 85, 88, 98~ 
ll0, 184, 199. 

206 



TABLE i (Continued) 

Source. 

Alkaloid L __Structure 

74, Nor~laucinc, nap I R=H 
248--~50 (hydro I RI=R2=Rs=R~=OCH3 

bromide) [~]L) + 1 0 2 ° |  

Family 

Annonaceae, Mag- 
nol taceae, Rham- 
naceae 

N u m -  
be~ of 
gener~ 

Literature 

(methanoD 
75. Glaucine~ mp 

120--i21 °, [alp + 
116 ° (methanol); 
--114,5 ° 
(chloroform) 

7.6. N-Methylglaucine, 
nap 216--219 ° 

(methiodide), 
[=]D --72;4° 

77. Nomantenine~ 
nap 163--164 ° 

[=]O + 850 
(chloroform) 

78. Nantenine. mp 
139--141°, [=]D + 
93 ° (chloroform) 

79. N-Methylnantenine 
mp 21ff -214°, 

[=]o + 390 (ethanol) 

80. N-Acetylnoman- 
tenine, mp 283-- 

284°, I"ID + 34o° 
(chloroform) 

81. Acrlnodaphnine, 
mP 203"205°' 

[a] D +39 ° 
(chloroform) 

82. N- Methylactino- 
daphine, nap 
210--212 °, [a] D + 
62 ° (chloroform) 

83, Phanostcnine, mp 
126--128 °, [ a ]D-  
39 ° (chloroform) 

84. Nordiccntrine~ 
nap 254--255 ° 

(decomp.)[a]o +31 ° 
(methanol) 

85. IXecntri'ne, mp 
162--163 °, [aid 
53 ° (chloroform); 
+57 ° (ethanol) 

86. Cryptodorine~ 
nap 219-221 ° 

(decomp., suttatc), 
[alD +61° 

(chloroform) 
87. Neolitsine, mp 

149--150% [a]D + 
56.5 ° (chloroform) 

88. Lirioferine~ 
mp 178-174 ° 

[=]D + 128.6° 
(chloroform) 

89. Liriotulipif~iae, 
. nap 184- 
186°, [=]o + 174.4° 
(CCl,) 

R =CHs • 
RI=R2=Ra=R4=OCHa 

R=H 
RI=R2=OCHa 
R3,4=CH20 2 

R=CH3 
RI=R~=OCHs 
Ra,4=CHsO2 
R=(CHah 
RI=R:=OCHa 
Ra,4=CH202 
R=COCH3 
R1-----R2=OCHs 
RO,4= C H 2 0 2  

R---H Ra=OH 
R Im=CH202 
R~=OCH 3 

R=CHa Ra=OH 
R1,2=CH20 2 
R4=OCH3 

R=CH3 R4=OH 
RI,2=CH20 2 
Rs=OCHa 
R=H 
1~1,2:C~'~202 
Ra=R~= OC/'fa 

R =CH.~ 
RI,2=CH202 
R3=R~=OCHa 

R=H 
R1,2=R&4=CH20 3 

R =CH a 
RI,2=R3,4:CH20 2 

R=CH3 R~=OH 
R t : R 2 : R 3 :  OCH 3 

R =CH3 
Rt=Ra=OCH a 
R=----R4--OH 

Annonaceae, Ber- 
becidaceae, Lau- 
raceae, Magno- 
ltaceae, Papave- 
raceae, Ranuncu- 
laceae, Rhamna. 
ceae 

Papaveraceae 

Berberidaceae, 
Lauraceae 

Berber ldaceae, 
Lauraceae 

Ranunculaceae 

Magnoliaceae 

Hernandiaceae, 
Lauraceae 

Annonaceae, Lau- 
raceae 

Menlspermaceae 

Lau~aceae 

i 

Annonaceae, Lau- 
rficeae, Menls- 
pCrmaceae. Pa- 
p~veraceae 

La?aceae 

Laulaceae 
I i 
i 

Mainol laceae 

Ma~nol iaceae 

7 5 ,99 ,  100, 
110, 183 

16 3, 70, 90, 97, 
99, 101--105, 
110, 175, 183, 
192, 195, 196, 
201 

6 

8, 106 

6.200 

247 

6, 201. 202 

5, 107, I I I ,  
133 

N6 

6, 161; I05, 
/08, 133. 
203--205 

6, 109 

6 

110 

IO 

207 



TABLE i (Continued) 

Alkaloid 

90. Leitanine, mp 
226--228 ° 

91, Litseferine~ nap 
258 ° 

92. Coty'mberine, 
nap 240% [alo + 
286 ° (ethanol) 

93. Isocor~tuber~nc, 
[a]D -[-181 ° 
(methanol) 

94. Magnofior!_ne, 
mp _24~* (decorop., 
iodide), [=]D +193" 
( ethanol, iodide) 

95. Nomorydine, 
[=1o + 156° 
(methanoD 

96. Corydine, mp 
148°, [a]D ~2(}4° 
(ethanol) 

97. Corydine N-oxid, 
[~]D + 154° 

(methanol) 
98. N-Methyleory- 

dine, nap 190-- 
200 ° (iodide), 
[:lo + 154~ 
(H~O; iodide) 

99. Hemovine, nap 
234--235°, [~}D + 
142 ° (pyridine) 

100. N-Methylhemo- 
vine,, mR. 24.47245' 

(hyoroemoriae); 
[~lo ÷ 209°(ethanol; 
hydroehlor~de) 

I01. 10-O-Methyl-" 
nemovine., nap 157- 
158°, [~ID +1-88° 
(ethanol) 

102. N, O-Dimethyl- 
h emovine, nap 
218--219 ° (H'C1), 
[aiD -k 139 ° 

(methanol) 
103. Lindca~in¢~ 

mp 195 ~ (decomp_.: 
t~lo + 166°(ethan°l){ 

Stnletttre 

Source of isolation ] 

Family IbN~Umo~ I IAteratuxe 
Ige.nerzl 

R=H 
Rt=Ra=OCHz 
R~=R,=OH 
R=H R,=OH 
R12:-CH202 
R3'~OCH 3 

R=CH3 
RI=R,=OH 
R~Ra=OCH3 
R=CHa 
R,-----Ra=OH 
R2~R~=OCH~ 

R=(CH3h 
RI-----R~=OH 
Ra=Ra=OCHa 

R=H R~=OH 
R~=R3=R,=OCH3 

R ==C['f~ RI=OH 
R2=R~=R~=OCH3 

R=(CH3)~ R,=OH 
R 2 = R 3 = R ~ . =  O C H  3 

R=H 
RI=R,=OCH~ 
R~=Rz=OH 

R =CH3 
Rj=R~=OCH3 
R~=P3=OH 

R=H R2=OH 
RI=R3=R~=OCH3 

R:CH3 Rz=OH 
Rt=Rz=R,=OCHa 

R=H 
RI=Ra=OCH3 
R2=R,=OH 

Lauraceae 

Lauraceae 

Papaveraceae 

Papaveraceae 

Annonaceae, Ari- 
stochiaceae, Ber 
beridaceae, Eup- 
horblaceae, Mag- 
nollaceae, Men- 
ispermaceae, Pa- 
paveraceae, Ra- 
nunculaceae, 
Rhamnaceae, 
Rutaceae 

Annonaceae, Men- 
ispermaceae, Pa- 
paveraceae 

Annonaceae, Lau- 
raceae, Liliaceae, 
Men ispermaceae, 
Papaveraceae, 
Ranunculaceae, 
Rutaceae 

Papaveraceae 

Annonaceae, Ruta- 
ceae 

Euphofbiaceae, 
Hernandiaceae 

Euphorbiaceae, 
I~ernand iaceae 

Euphorbtaceae 

Euphorbiaceae 

Lauraceae 

112 

I l l  

5, 86, 87, 
[13--I15 

S, 22 

5, I13, 116-- 
121, 183, 184, 
192, 193, 195, 
196, 207, 208, 
211, 213-- 
225, 209, 210 

6, 22, 185 

6, 22, 86, 98, 
105, 113,114, 
122, 123. t90, 
192, 226 

22 

5. 73, 224 

i6 

208 



TABLE i (Continued) 

Alkaloid 

104. N -Methyllind- 
earpine, mp 198-  

200* (decomp.) [ ' In  + 
160 ° (chlorofoma) 

105. N-Dimethyllind- 
carpine, nap 2 4 9 - .  
251 ° (dec0mp,,7 : . 
iodide) [=]o + 213° 

(ethanol; iodide) 
106. Suaveoline, mp 

~'2°, I=ln + 164° 
(chloroform) 

107. Norisoeorydine, 
my 203--205 ° 
(decomp., hydro- 

bromide) [a]D +158" 
(ethanol; hydrobro- 

mide) 
108. Isocorydine" 

nap 185L f~]m + 
21o ° (chloroform) 

Structure 

R=CH3 
Rt=Ra=OCH3 
R..=R4=OH 

R=(CH3).- 
Rt=R3=OCH3 

~R~.=R~=OH 

R=CH3 
Rt=R2=OCH3 
R3=R,=OH 

R = H  R~=OH 
R t=R:=R3=OCH3 

Source of isolation [ 
I 

Nnm- Family bet of' [ Literature 
general 

Lauraceae, Magno- 
liaceae, Papave- 
raceae 

Magnoliaceae, Me- 
n ispermaceae, 
R anunculaceae 

Annonaceae 

Annonaceae, Her- 
nandiaceae, Mo. 
nimtaceae, Papa- 
veraceae 

109. Isoeorydine N- 
.oxide, .nap 

228--229 ° (hydro- 
chloride) 

110. Mertisperirte (N- 

R=C~I 3 R4=OH 
RI=R2=R3=OC~I3 

Annonaceae, Ber- 
beridaceae, Her- 
nandiaceae, Lau. 
raceae, Men is- 
permaceae, Mo- 
nim iaceae, Papa- 
veraceae, Ranun- 
culaceae, Rham- 
naceae 

Berberidaceae, 
Mon imiaceae 

methylimeorydine), 
mp 219 ° C (decomp. 
[=]O +168, 60 ,0%0i 
chloride) 

I I 1. Cata~ifoline, 
mp 174-1o75°C, 
[a]o +220 (ethanol3 

112. O, O-Dimethyl- 
corytuberine, mp 
226-~27 ° (decomp. 
tetrate) [aiD +147 ° 
(H20) 

113. Glaufine, 
[~]D + 183~' 
(methanol) 

1 t4. Nandigerine, 
mp ] 76~7177¢, 

[=],9 +248 (ethanol 

115. N-Methylhernan, 
~gfine" mp !69-- 

o, [qD +3000 
(chloroform) 

116. Launobine" mp 
214--215°' [=]o + 
192 ° (chloroform) 

117. Bulboeapnine, 
mp 201--203°, 

[=]h +232°(chloro - 
form); N-methylbul- 
boc.aj?nine" 
io~de" mp 268-, 

269,  [CX]D +163 ° 
(m ethanol) 

R----(CH3)= 
R~=OH 
RI=R~=R3=OCHa 

R=H 
R,=R2=R3=R4= O CH 3 

R =CH3 
RI=R:=R3=R4=OCHs 

R=CH~ RI=OCH 3 • 
R.~=R3=R4=OH 

R=H R3=OH 
R 1 2=CH~O- 
R~'=OCHa ~ 

R----CH3 R3=OH 
R1,2= C~f20 2 
R~=OCH3 

Annonaceae, Ari- 
stochiaceae, Bet- 
beridaceae, Lau- 
raceae, Menis- 
permaceae, Pa- 
paveraceae, Ru- 
taceae 

Hernand iaceae 

Herrmndiaceae 

Papaveraceae 

Hernandiaceae 

Hernandiaceae, 
Lauraceae 

Hernandiaceae, 
Lauraceae 

R=H R3=OCHa 
R 1 2=CH~O,, 
R,=OH ", 
R=CH3 R4=OH 
R1.2=CH20 2 
Ra= O CH3 

Lauraceae, Papave- 
raceae 

1o5. 

3 6, 227 

1 6 

6 5,22 

24 22, 75, 86, 
105, 113, 122, 
125-- 128, 
184, 190-- 
192, 195, 212 

2 129, 149 

1 6 

1 5 

i 

I 124 

1 6 

2 

4 6, 130 

6 6, 89, 105, 
108, I15, 131, 
132, 204, 228, 
229, 250 

209 



TABLE i (Continued) 

210 

Alkaloid 

118. O-Methylbulbo- 
caprtine, mp 

129--130" |a]  D -~ 
248 (chloroform) 

119. Ovigerine, nap 
800 o (hydr.ochloride) 
[a]D +177 ° (H=O; 
hydrochlodde) 

120. N-Methyloviger- ] 
ineg mp 243-- ] 

245 (hydrobromide~, 
MD + 214° ! 
(chloroform) 

121. Litsedine, mp 
182--'I 83 ° 

122. Preoeoteine 

123. Preocoteine 
N-oxide, nap 199-- 
200 ° (decomp.) 

124. O-Demethyl- 
purpureine 

125. Norpu~ureine, 
mp 1i5--117 ~ 

126. Purpureine (thal- 
icsimidine), mp 
131--132°, [aID + 
66,9 ° (ethanol) 

127.3.Methoxy-N- 
acetylnomantenine 

128. Cassythine, mp 
217--219% [=]0 + 
24 ° (chlorofoma) 

129. N-Methylcas- 
s~tlline, mp 210-- 

11 ~, [aid +24,6 ° 
(chloroform) 

130. O-Methylcassy- 
filine, nap 
150--152°, [a]D + 
16, 4 ° (chloroform) 

131. Thaliemine~ mp, 
140--142 ~, [aiD -t- 
36,2 ° (ethanol) 

132. CassytbAdine~ 
mp 206--207 °, 

[~]D ~-15~ 
(chloroform) 

Stmcture 

R=CHa 
R 1,2 = CH a O 
Ra= R~= O CHa 

R=H 
R1,2=Ra,4=CH20 2 

R=CI-Ia 
RL2=Ra,4=CHaO2 

t R=H 
R],2=CHaO 9 
Ra=R~=OCH a 

R s 

R=CHa R,=OH 
Rz=Ra= 1~5=P6= OCHa 
R4=R~=H 

R=CHa H 
RI=Rs=R~=OC a 
R=+Ra=OH+OCHa 
Rx=R==Ra=R~= 
R6=OCHa 
R =R~=RT=H 
R=CHa R4=RT=H 
R1=R==Ra=R~= 
R6=OCHa 

R=COCHa 
RI=R==Ra=OCHa 
R8,6=CI12 O 2 ' 
R~=R~=H 

R12=CH202 
Ra~-~R6-~-- OCHa 
Rs=OH 
R=R4-=RT=H 
R=CHa Rs=OH 
R1,2=CHa O a 
Ra=R6=OCHa 

R1,2=CH'aO 2 
Ra= R-a=Re,= OCHa 
R=R,=PT=H 

R=CHa 
R 1,2= C["f,20 2 
Ra=Ps=Pc,=OCH3 
R,=Rv=H 
R 1 2=P5 6"= CH,~ O., 
Ra'- OCHa " " 

R = R,=Rr=H 

Source of isolation 
Ntlm- 

Family bet of 
~eIler~ 

Lauraceae 1 

Hernandiaceae 1 

Hernandiacea e, 2 
Lauraceae 

Lauraceae l 

Panunculaceae 

Ranunculaceae 

Annonaceae 

Annonaceae 

Annonaceae, R a- 
nunculaceae 

Magnoliaceae 

Lauraceae 

Lauraceae 

Lauraceae, Ranun- 
culaceae 

Lauraceae, Ranun- 
culaceae 

Lauraceae 1 

Litera~tre 

t33 

6, 217 

6, I96, 2i7 

6, 134, 201, 
202 

135 



TABLE l (Continued) 

Alkaloid Stmactute 

R----CH3 Rs=OH 
RI=R2=Rs=R~=OCHs 
R~=R;=H 
R=CH3 
RI=R2=Ro= OCHs 
R3=Rs=~H 
R~=R~=H 
R=R,=P~=H 
Rt=R~=Ra----R~=OCH3 
R~=OH 
R=CH~ R~=OH 
R~ = R. ,=Ps :  R~=OCH3 
R,=R:~=H 

R=CHa 
Rz=R~=Ra=R~= 
R~=OCH~ 

R=CHa Rv=OH 
R,-----Ro=OCHa 
R2,s= CH~ O2 
R~=R~=H 
R=CH~ Ra=Ra=H 
Rt=Ra=R¢=OCHa 
R2,a~'CH20 "2 

133. Thalisopynine, 

(methanol) 
134. Delporphine 

mp 116_117 o, 
[a]D + 6 8 ~  
(ethanol) 

135. Noroconovine 

136. Oconovine, 
[a] o +156 ° 
(chloroform) 

137. O-Methyl- 
oconovine 

138. Ocokryptine, 
m p .  160.161 o., 

[e]D + 164° 
(chlorofon, n) 

' 139~ O-Methylocokryp 
tzne, mp 
170--171L [~JD + 
156 ° (chloroform) 

I40. Hemandine, mp 
240--241 °, [alp + 
347 ° 

141, Polygospermine 

142. N-Methylpoly- 
gospermine 

143. Leucoxine~ 
mp 213--217 ° 

(decomp.),[~]D + 81 o 
(ethanol) 
144. Ocopodine, mp 

116°' [~]O + 870 
(ethanol) 

145. Leucoxyloninc, 
laiD +54 5 
(methanol) 

146. Ocoxylonine, 
mp 161_162 o, 

l~lo +45 °, 
(chloroform) 

147. Bisnorthalo 
phenine, mp 124-- 

125°' [~']D + 81° 
(methanol) 

148., N-Demethyltha- 
paenine, mp 
179.5-- 180.5, o 

[a] D +104° (methanol) 

R1,2=CH202 
Ra=RI=OCHa 
Ro=OH 
R=R~=Rs=H 
RI=R~= R3= OCH3 
R6, 7 -- CH 20 
R=R,=Rs=H 

R=CH3 
RI=R~=Ra=OCHa 
R6,7=CH9 0 2 
R~=Rs=H 
R=CH3 R~:OH 
RI,2=Cff202 
Rs=RG=OCHa 
R~=R~=H 

R : C H  s 
RI2=CH20 2 
R~=Rs=P6=OCHa 
Ra=RT---H 
P=CHs P~:H 
RI,2:CH20 z 
R3=R,=Rs=P6=O CH 3 
R-- CH3 PT=H 
R 12=CH,O.) 
R3'~ R5 = I~6 --~-= OC H:~ 
R4=OH 

Rz 

R=H R~=OCH 3 
R 2 a = CH 20 • 2 

R =CH~ 
RI=OCHa 
R2,s=CH~O~ 

Source of isolation 

family 

R anunculaceae 

Ranunculaceae 

Annonaceae 

Lauraceae, Ranun- 
culaceae 

Lauraceae 

Lauraceae 

Lauraceae 

Hernandlaceae 

Annonaceae 

Annonaceae 

iNo. of 
,gen- 
era 

1 

Lauraceae 

Lauraceae 

Lauraceae 

Lauraceae 

Ranunculaceae 

Ranunculaceae 

Litexature 

136 

85 

245 

$. 128 

.)45 

245 

138 

182 

211 



TABLE I (Continued) 

Alkaloid Structure 

149. Thalphenine~ mpi 
185--186 °, [a] o + 
69 ° (ethanol;, 
chloride) 

R =(CH3)., 
Rt = OCH3 
R2,3=CH.SO z 

Pta 

R ~ L ~ N _ R  

R=CHz Pl =- .')CH3 
R.~=R4=OH 
Ra=Rr,=R~=R~=Rs=H 

150. Pachyconflne, 
rnLp 198 ° (hydro- 

chloride), [a]D --150 
(chloroform) 

151 Normhinsunine, 
nap '206--207% 

[al D --103 ~" 
(chloroform) 

152. Ushiusunine, nap 
122--123~, f ~ ] D -  

122 ° (methanol) 

153. N-Methylushin- 
sunine, mp z35-- 

237 °, [aiD - - 1 1 8  ° 
(chloroform) 

154. Michelanugine. 
nap 275 ° (decomp 

hydrochloride), [a]D 
105 ° (ethanol) [ 

R 3 

R .a.~. R 

RsT~ I~R~HR4 
RT~ o 

R 

155. Pachypodanthinc, R1,2=C~f2 O2 
mp 128°, [a]D + R~-~OCH3 

38 ° (ethanol) R =R3=Rs=R,~=R:= 
t Rs=H 

156. N-methylpachy- R=CH3 R~=OC~3 
podanthine, nap 250* I R1,2=CH202 
(decomp., hydro- l Rz=Rs=R~=R:=Rs=H 
chloride), [ a ] D  +24* 
(e tha nod 

157, N-Methylpachy-  
podanthine N-oxide 

158. Oliveroline, 

Rt,2=CH20 z 
R~=OH 
R =t~:~= R;,=R~= RT= 
Rs=H 

R=:CH3 R4=OH 
R12=CHeO., 
Rz= R~= R,;=RT=R.~= H 

R=(CH3)~ R~=OH 
RI,2=CH202 
R3=Rs=RG=RT=Rs=H 

R1,2=CH20 2 
R~=OH R6=OCH3 
R =R3=R~=RT=Rs=H 

mp 152L [ala -- 
64 ° (chloroform) 

159. Oliveroline _ 
N-oxide, mp 138 °, 
laid -- 1545 (ethanol) 

• 160. Guatterine, rnp 
146q148 ,-[~]D -- 
57 ° (chloroform) 

R=CH3 R~=OH 
R12=EH2 2 H 
Rz=R~=R6~RT=Rs= 

R=CH3 R4 =,qH 
R 12=CH,,O2 
R3'" OCI~3 
Rs=Ro=RT=Rs = H  

Source of isolation 
NUlTI - 
ber of 

Family genera 

Ranunculaceae, 2 
Rutaceae, 

Annonaceae 

Annonaceae, Mag- 
noliaceae, Meni- 
spermaceae 

Annonaceae, Lau- 
raceae, Magno- 
liaceae, Meni- 
spermaceae 

Magnol taceae 

Magnoliaceae 

Annonaceae 2 

Annonaceae 1 

Aanonaceae 1 

Annonaceae 2 

Annonaceae 1 

Annonaceae 3 

Literature 

6, 137, 220, 
221, 230 

167 

6, 70, t10, 
178, 181 

6, 74 

178 

6, 142 

73, 164, 165 

.~45 

r3 

73, 164, 167 

73 

6, 145, 164, 
167 

212 



TABLE i (Continued) 

Alkaloid Structure 

161. Guatterine / 
N-oxide, nap 196", 
laiD --43: 
(chloroform) 

162. Oliv eridine~ 
nap 95-100", 

DID - 28" 
(chloroform) 

163. Olivetidine 
N-oxide, mp 
208-209", [ = ] o -  
51" (ethanol) 

164. Norolivetidine 

165. Olivetine, mp 
250" (hvdrochloride) ] 
D]o +73 (ethanol;' 
hydrochlotide) 

166. 01ivertne 
N-oxide, mp 134 :, 
[a]o + 111 °(ethanoD 

167. Noroliverine~ 
mp 202 °, [2"1D - -  

142 ~ (chloroform) 

168. Polysuavine 

169~n~° ly:It4,hi?$:comp ] 
[~]o +11 ° 
(methanoD 

170. Du~uetine, mp 
149---750:, [~ ]D-  
41 ° (ethanol) 

171. 7-Hydroxyn- 
antenine 

172. Stcporphine, nap 
177-- 179" [~X]D - -  

90,6 ° (methanoD 
173. Glaufidine, 

Dlo + 182° 
(methanol) 

t 
R=CHa R~=TH 
PL2=CH~O2 
R~=OGHz 
Pa=Rs=RT=R,=H 

RI,2=CH20 z 
R~=OH R6=OCH3 ' 

R=Ra=Ps=RT=Rs=H 
R=CH a 
Rl,~=CHaO 2 
R~=P~,=OCHz 
Ra=P~=Rr=I~s=ff 

R1,2=CH202 
R~=Rs---- )CHa 
R =Pa=Pz=Rr=Rs=it  
P=CHa 
R1,2=CH20 2 
R~=OCHa 

Rl,~,=Cf-12 0 .  _, 
Rz=R.~=OCHa 
R~=Rr=Rs~H 
R=CH3 R,=OH 
RI.2=CH20 e 
R,=Rv=OCH~ 
Rs=Rs:Rs=H 

H~CO 

O ~  OM • 

Rs 

R=CHa R3=O ~I 
RI,_o=CH20 ~ 
R~=Rs=R~=R¢= H 
R =CHa 
RI=Ra=OH 
~2:R,;=R7= OCH a 

Source of isolation_.__.[ 

Family [~Umof[ 
enera! 

Annonaceae 

Annonaceae 

Annonaceae 

Annonaceae 

Annonaceae 

Amlonaceae 

Annonaceae 

Annonaceae 

Annonaceae 

Atulouaceae 

Berberidaceae 

Menispermaceae, 
Mon imiaceae 

Papaveraceae 

Literature 

1 167 

2 

1 141 

[73 
2 6, 73, 141. 

164 

2 141 

I 164 

I 164 

1 [164 

6, 243 

45 

213 



TABLE I (Continued) 

Alkaloid 

174. Episte~o~hine, 
mp 198, [ ~ ) D -  
35 ° (chloroform) 

175. Cataline, mp 
183 ¢, [alo T166 ° 
(chloroform) 

176. 4-Hydroxy- 
nomanteniue 

177. Srilankine, 
[aid +122 ~ 
(methanol) 

178. 4-Hydroxylbul- 
bocapnine, mp 
231~233 ° [a] D + 
100 ° (chloroform) 

179. Norpachystaudin 
mp 214--216 :, 
[~]D + 5~ 
(chloroform) 

180. Pachystaudine, 
mp 157~, [~]D + 
34 ° 

Structure 

"',~ R3 

h 
R=CH3 Ra=OH 
R1,2=CH20,, 

R=CH a Ra=OH 
RI=R~=R.~= P~=OCHa 

R 1 = R ~  OCH a 
Ra = 0 I-t 
RaG=CH202 
R=R4=RT=H 

H.. OH 

Ha;O~ 
OOH a 

OH <o° f -0H3 
C] H. OH 

R = H  

R =CH3 

R 3 ~4 

R5 

Source of isolation 

jgener~ 

Rhamnaceae 

Papaveraceae 

Lauraceae 

Lauraceae 

Papaveraceae 

A~monaceae 

Annonaceae 

Literature 

6, 183 

6, 168--170 

171 

172 

173 

245 

245 

214 



TABLE i (Continued) 

A lka loid 

181. Lysicamine, mp 
210--211 ~" 
(decomp.) 

182. Liriodenine, 
mp 280--282 

(dec,mR.) 

183. IAriod emdronine, 
mp 265-270" 

(deeomp.) 
184. Moschatoline" 

mp 190--200 ~, 
(O-acetylderivative) 
185. O-Methylmos- 
chatoline" nap 188 ~ 
(decomp.) 
186. Athcro~e_rmidinc 

mp 283--285 ~ 
(decomp,) 

187. Splendidine~ 
mp 235" 

188. Oxostephanine~ 
nap 270 -- 272 

189. Lanuginosine. 
mp 319--321 ~ 

190. t0,-Mefiaoxylir- 
iodenine (oxolaurel- 
ine), mp 268* 

191. Oxopukateine, 
mp 255--257 ° 

192. Oxoputerine, 
nap 241 --242 ° 

(deeomp.) 
193. Subsessiline. 

nap 235 ~ 
(dec.mR.) 

194. 1,2.-Methylene- 
dioxy-8, 9-dimetho- 
xyoxoaporphine 

195. Atheroline, nap 
250 --260 ° 

I%. O-Methylathero- 
line, mp 225-- 
226 ° (d~comp.) 

197. Oxonantenine" 
nap 215--218 ° 
(dec.mR.) 

198. Die entrinone" 
nap 300 ° 
(dec.mR.) 

199 Cassameridine, 
mp 300 ° 

200. Glaunine 

Structure 

RI=R~= OCHa 
Ra=R,=R~=R,~=Rt= 
Rs=H 

R1,2=Cf f~20., 
Ra=RI=R~=R,~=R ~= 
Rs=N 

RI=R~=OH 
Ra=R~=Rg~=Ro=R7 = 
Rs=H 

R1=Ra=OCH a 
Re=OH 
R4=Ra=Ro=l~7=Rs=H 
Rl=Ra=Ra=OCHa 
R,=R.~,=R6=R ~=R~=H 

R1.2=CH202 
Ra= O 2tla 

Rt=Re=R4=OCH:I 
Ra= R:,=Ro=RT=P.s=H 
R 1.2 = CHa O 2 
Rs=OCH a 
Ra=R4=R,;=RT=Rs=H 

RLe=CH202 
R~= "'CHa 
Ra=R~:=Ra=PT=R~=H 

RL2=CH._,O., 
P:=OCHa 
Ra=R.,= Pa=R,:=R~= H 
R1,2=CHaO 2 
Rs=OH 
Ra=R(=Rs=R~=RT=H 
RL2=CH202 
Rs=OCHa 
Ra=Ri--=-Rs= R~=RT= H 
RI=R.,=R6= O CHa 
Ra=OH 
R,=Ra=RT--Rs=H 

RL2=CH202 
Ra=P~=OC~Ja 

PI=R.~=R;=OCHa 
R3=- H 

R,=R~_=Ra=R:=OCHa 
Ra=R,=Rs=Rs=H 

RI=P~=OC,Ha 
R6.7=CH202 
Pa=R4=Rb=Ra=H 
RI,~=CH~O 2 
P,~=R:=OCHa 

RI,~=R6.7= CH,202 
Ra=R~=Rs=Ra=H 

RI=R2=P:=OCHa' 
Rs=OH 
Ra=R~=R5=R6=H 

Source of isolation 
Nunl- 

Family ~er of 
[genera 

Annonaceae, Ara- 
ceae, Magnol i- 
aceae, Men isper- 
maceae, Rham- 
naceae 

Annonaceae. Ara- 
ceae, Eupomali- 
aceae, gauraceae 
Magnol iaceae 

Men ispermaceae, 
Mon im iaceae, 
Ny mpheaceae, 
Papaveraceae, 
Rhamnaceae 

Magnol laceae 

Mon im iaceae 

Annonaceae, Mag- 
nol iaceae, Men 
spermaceae 

Annonaceae, Mon i- 
ra i~ceae : 

Men ispermaceae 

Men ispermaceae 

Annonaceae, Mag- 
nol iaceae, Me- 
n ispermaceae 

Annonaceae, Mag- 
noliaceae, Moni- 
miaceae 

Annonaceae 

Annonaceae 

Annonaceae 

Hernandiaceae 

Moll im iaceae 

Annonaceae. Mag- t 
n01iaceae, Papa- [ 
veraceae I Lauraceae 

Hernandiaceae, 
Lauraceae, Papa- 
veraceae 

Lauraceae 

Papaveraceae 

32 

Literature 

6, 139, 140, 
164, 183, 184 

16, 70, 73, 74, 
80, 110, 
140--142.175 
178,180, 
183--185, 
216,231--239, 
248 

143 

6 

6, 139, 145, 
148, 184, 240 

6, 184 

144 

146, 164 

6, 53, 73, 80, 
141, 142,146, 
234, 239, 241 

9552, 53, 

148 

53, 148 

45 

5, 150, 151 

6. 70.76, 97 
110, 180 

6 

6, I01 

6 

22, 152 

215 



TABLE i (Continued) 

Alkaloid 

201. Hernandonine, 
mp 298--300 ° 

202. Oxopurpureine, 
mp 198--202 ° 

203. Thalieminine, 
mp 274--277 = 

204. Cassamedine, 
m p  248 ° 

205. Imenine, mp 
206--207° 

205. Dihydroimenine, 
mp 205* 

207. Conmnine (glau- 
vine), nap 255-- 
257 ° 

208. Nandazurine, 
mp 300 ° 

209. Alkaloid POa 

210. Glaunidine, mp 
230--232- 

211. Fuseine, mp 
280 ° (decomp,) 

212. Cepharadione A, 
mp 340-342", 

Structure 

PL2-RT, a=CH202 
Ra=R~=Rs~R6=H 

Rl=R~=Ra=R,j= 
P-=OCH a 

R~'--P~=Rs=H 
RI.2=CH2Oz 
Ps=R~=R~=OCHa 
R~=Ps=Rs=H 

I~I,2=R6,r=CHa O z 
Ra=OCHa 
R~=Ps=Ra=H 

Rt=R2=Ra=R~ =O CHa 
Rz,=R~=Rr=Rs=H 

~ a C O ~  ~'a 

84 
P,=OH 
R.,=Ra=R~--OCHa 

RI=OH R o.=OCHa 
R4,5= CH2 ' "~2 
Ra=Ro=H 
RI=OH 
R==R,;-- mCHa 
Ra=R,=Ra=H 
RI=OH 
R,~=R~= R,~=OCH a 

0 

Ra 
R = CHa 
R 12=CHa 09 
R3'-= Fq= H - 

Source of isolation 

Family 

Hernandiaceae, 
Lauraceae 

Atlnonaceae 

Lauraceae. Ranun- 
culaceae 

Lauraceae, Moni- 
m iaceae 

Mertispermaceae 

Men ispermaceae 

MagnoIlaceae, Pa. 
paveraceae 

Berberidaceae 

Papaveraceae 

Papaveraceae 

Annonaceae 

Menispermaceae, 
Piperaceae 

Utera re 

era 

2 5 

1 5 

2 5~ 217. 242 

2 153, 231 

l 145 

1 6 

2 ~, 9, 110, 
55--157 

1 156 

1 5 

1 92, 152 

1 231 

2 5, 158, 159 

216 



TABLE i (Continued) 

Alkaloid 

213. Cephamdione B, 
mp-263--264 ° 

214. Norcepharadione 
B, mp 304--307 ° 
(decomp.) 

215. Pontevedfine, 
nap 269--271: 

216: Dehydronucifer- 
me, mp 130-131" 

2t 7. Dehydroanonaine 

218. Dehydroisolaure- 
line, mp 
143-145"C 

219. Dehydroremerine 
mp 88-89"C 

220: Dehydroisobold- 
l n e  

221. Dehydmglauein~ 
mp 133-134"C 

222. Dehydronantenine 

223. Dehydrodieen- 
trine, mp 218"C 

224. Dehydrothalie- 
mine, mp 
203-204"C 

225. Dehydtoeorydine 

226. Dehydtoeopodine, 
nap, 113"C 

Structure 

R =CH 3 
Rz=Rr=OCH3 
Rz=R.,=ft 
PI=R:=OCH3 
R=Rz=R~=H 

R = CHa 
R,=I~:=Rz=R~=OCH3 

Rs 

as 

R=CHz 
RI=R.=OCH3 
R3=R~=R~=R,~=RT= H 

RLz=CH.zOz 
R=R.~=Ra=R~=R6= 
RT=H 

R=CH3 Ps=OCH3 
RI,2=CH20 
R3=R,=Ro=RT=H 

R=CH,~ 
R1,2=CH.zO. z 
R3=R~=R~=R~=R~=H 

r=Cff~ 
RI=R~=OH 
R2=R~=GCH3 
R3=R4=RT= H 

R=CH3 
~I=R2=R~=I~,;=OCH 3 
~3=R~=RT=H 

R=CH3 
RI=R~=OCH3 
Rs.6=CH.,O.., 
Rs=R4=R~=H 

R =CH~ 
R1,_~=CH202 
RS--Ro:OCH 3 
Ra=R~=PT=H 

R=CH3 
R1,2= CH._,O., 
R3=Rs=g'~,= OCH 3 
R4=R'7= H' 
R=CH3 Rt=OH 
R~=Ro=RT=OCH 3 
R3=P4=Ps=ki 

R = CH3 
R1,2=CH20., 
R~=R~= R~-OCH 3 
R3=Rr=H 

Source of isolation 
Num-  

Family Iber of 

Menispermaceae, 2 
Piperaceae 

Men ispermaceae I 

Papaveraceae 

Nympheaceae, 
Rhamnaceae 

Nympheaceae 

Magnoliaceae 

Magnoliaceae, 
Nympheaceae, 
Rhamnaceae 

Berberidaceae 

Magnol iaceae, Pa. 
pavefaceae 

Berberi daceae, 
Lauraceae 

Lauraceae, Meni- 
spermaceae, 
Papaveraceae 

Lauraceae, Ranun- 
culaceae 

Papaveraceae 

Hernandiaceae 
Lauraceae 

Literature 

6, 158--160 

140 

3, 161--163 

6, 174, 183 

175 

6, 175, 183 

62670, no, 

6, 176, 200 

6, 101, 203 

22 

217 



TABLE 1 (Continued) 

Alkaloid 

227; Didehydro- 
remerlne 

228. Didehydrooco- 
fiche 

229. Dehydronor- 
glaucine 

230. 1,2eMethylene- 
dioxy-6a, ~-~lehydro 
apoporphine-i 0, l l -  
quinone~ mp 
218-220°C 

231. Flo~ipavidine, 
mp 241-242 °, 
[aid -- 156 ° 
(methanol) 

232. Hemandalinc, 
mp lq0*, [alp + 
35,6 ° (chloroform) 

233. Thattadine, trip 
143--144 ° 

234. Thaliglueine, r~ 
122 ° 

Structure 

~3 

H4 

R=CH3 
Ri,~=CH202 
R3~R,=R6----fi 
R ~CH3 
R1,2=CHzOz 
R3~R4=Rs=OCH3 

H3CO~~ 

H3CO~ 
OCH 3 

HO .L-O 

0%c_.~% 

0CH 3 
RI=P~=R4=OCHa 
R3=K 

RI=p2=R3=Ra= OCHa 

Source of isolati0n [ 

Papaveraceae 

Lauraceae 

Papavefaceae 

Papaveraceae 

Papaveraceae 

Hernand iaceae 

Ranunculaceae 

Ranunculaceae 

Literature 

91, 177 

6, 179 

237 

218 



TABLE i (Continued) 

Alkaloid Structure 

NxCH a 

r~ 3 

Source of isolati, 

Family 

235. Thaltglucinone~ 
mp 126--128 ° 

236. Thalflavidine, 
mp 219--220 ° 

237. Argentinine, 
nap 176-- 177 ° 
(oxaLate) 

238. Atherosperminine 
mp 161-162" 
(picrate) 

239. Noratherosperm- 
irttne, mp 180: 

240. Methoxyathero- 
spemainine, mp 
161-162" (picrate) 

241, Methoxyathero- 
sperminine N-oxide, 
nap 189"C (picrate) 

242. Uvariopsine 

243. Noruvariopsa- 
,m~='ne, mp 224-- 

225 (picrate) 

244. Uvadopsarnine, 
nap 181-182" 

(picrate) 

245. Uvariopsamine 
N-oxide, nap 
184--185 ° 
(picrate) 

246: 8~-.Metboxyuva- 
nopmn~ nap 9 9 -  
100 ° 

247. Thalictuberine, 
mp 126-127" 

Rt:OCH3 R:=H 
Rs,4--CH202 

RI=R2=OCH3 
Ra,4=CH202 

R 3 . 

& 2 ~ N / g l i 3  

~s 
R=CH3 R2=OH 
RI=OCH3 
R3=R4=Rs=R6=H 

R=R3=P~=Rs=Ro=H' 

]~ = CH3 
RI=R~R3=OCH3 
R4=R~=I%=H 

R=CH3 Rs=OCH3 
RI,2=CH202 
P3=R4=k6=l-I 
RI=R== R4= R~= OCHa 
R=R3~R6=H 

R=CH 3 
RI=R:=R4=Rs=OCHa 
R3=R~=H 

R=CH3 
RI,2 = CH202 
R~:Rs=OCH~ 
R3=Pe=H 

R=CH3 
Rt=R~----OCH a 
R56=CH202 

Ranunculaceae 

Ranunculaceae 

L 

Annonaceae, Ari- 
stolochiaceae 

Annonaceae, Lau- 
raceae, Monim l- 
aceae 

Annonaceae 

Annonaceae, Mo- 
nimiaceae 

Annonaceae 

Annonaceaa 

Annonaceae 

Annonaceae 

Annonaceae 

Annonaceae 

Ranunculaceae 

~ e  

6, 

6 

245 

5, 245, 166 

245 

5, 217 

219 
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