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SYNTHESIS OF HYPECORINE AND HYPECORININE ANALOGS FROM 3,4-DIHYDRQ-

PAPAVERINE

1

Institute of Medical Chemistry

FrantiSek Grambal

Department of Inorganic and Physical Chemistry, Palacky University,

Olomouc, Czecheslovakia

Institute of Organic Chemistry

and Biochemistry, Czechoslovak

Academy of Sciences, Frague, Czecheoslovakia

Reaction of 2’-hydroxymethyl-2-methyl-3,4-dihydro-

papaverinium (10) and

of ~0x0~2? ~hydroxymethyl~2-methyl-

3,4-dihydrepapaverinium salts (11) with hydfoxide ionsg

gives eyclic pseundabases 12 and 13, analogs of the

alkaleids hypecorine (1) and hypecorinine (2). Deriva-~

tives of 2-methylpapaverinium salts form pseudebases by

addition of hydroxide

conelusions are given.

ions to immenium bond. Biegenetic

A new type of isoquinoline alkaloids hypecerine (1) and hypeco~
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rinine (2), the latter alsec known as corydalispirone,. have been

3

recently isolated from Hypecoum erectum L.2’ and Corydalis incisa

Pers.? (Papaveraceae)., It seems likely that they are derived from
the corresponding quaternary salts 3 and 4. They arise by addition
of hydroxide iens to the immonium bond in alkaline medium and

following rapid cyclization with 2?-hydroxzymethyl groups.

Within the scope of systematic studies of pseudobase formatipn
from isoquinelinium cations, we now report the formation of
2,3,12,13-tetramethoxy analogs of alkélaids 1 and 2 (Scheme 1).
The imitial 1-(2-hydroxymethyl-4,5-dimethoxybenzyl)-6,7-dimethoxy~
3,4-dihydroisoquineline (5) wag prepared from 3,4-dihydro~
bapaverine (6) as previously deseribed for 2'-hydroxymethyl-

papaverine.6 Compound 5, viscous oil, UV (EtOH) P 235, 283 and

max
318 nm (log& 4.40, 4.13 and 3,92), “H-NMR (CDC1,) § 2.60t (Ar~CH,-
-CHy-N), 3.63t (Ar-CH,-CH,-N), 3.80s (OMe), 3.86s (OMe), 3.93s
(2x0Me),_4.103 (Ar-CHz—), 4.60s (Ar~C§2~0H), 4,76bs (Ar-CHz-OE),-
6.66s (Ar-H), 6.70s {Ar-H), 6.93s {(Ar-H), 7.28s {Ar-H) in 58% yield;
5.HC1, mp 126-129° (water).7 The mipor product was identified as
pseudopalmatinium chleride (7) (UV, IR spectra). erstallization

of the compound 5 from ethanol gave the imino ketone 8, mp.160-162°
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-+
{ethanol), MS (m/e) M 385 (0.15, Coy 23NO ), 194 (73, C10 10 4),

11H13N02)’ 176 (50, CIOHlO 2), 165 (100, Cg 9 3)

234, 283 and 316 nm (Iogf& 4.10, 3.97 and 3.78);

191 (69, C
UV (ELOH) A oo
1H-MMR (CDC1y) §” 2.20-3.65m (Ar-CH,-CH,~N), 3.73s, 3.83s, 3,90s,
3.93s (4x0Me), 4.65 and 5.32 ABg, J=15,0 Hz (Ar-C_Iig-OH), 6,.56s
(2 Ar-H), 6.60s (Ar-H), 7.46s (Ar-H), IR (CHCL,) 1655 cm -
(v C=0), Air oxidation is typical for 1-benzyl-3,4-dihydroiso-
quinoline.® Preparative TLC of 2’-hydroxymethyl~3,4-dihydro-
papaverine (5) (system cyclohexane~diethyl amine 8:2) gave the
imino ketone 8 and pseudopalmatine (7).

Sodium borehydride reduction of the compound 8 in 50% aqueous
methanol yielded the corresponding amino alcahol 9, mp 183-185°

(acetone), MS (m/e) no M", 192 (C i UV (EtOH)}\max 235

11 14¥03) _
and 285 nm (logé& 4.21 and 3.80); Ly mum (CDC1,) & 2.40-3.20m
{Ar-CH,~CH,~K), 3.76s (OMe), 3.83s (3xOMe), 4.23 and 4.62 ABq,
J=12.0 Hz (Ar-CH,~OH), 4.95d, J=6.0 Hz (Ar-CH-0), 6.50s (Ar-H),
6.72s (Ar-H), 7.03s (Ar-4), 7.22s (Ar-H).

Tne compounds 5 and 8 were quaternized with methyl iodide in
acetonitrile to salts 10 and 1l. Compound 10, mp 192-195° (acetone),
UV (EtOH) A . 245, 200, 314 and 368 nm {log& 4,23, 3.77, 3.83
and 3.87); 'H-NMR (DMSO-dg) & 3.18t (Ar-CHy-CH,~N'), 3.63s (N'-Me),
3.66s {OMe), 3.76s (2x0Me), 3.92s (OMe), 4.13t (Ar~CH2-cg2-N*),
4,565 (Ar~CHy-), 4.66s (Ar-CH,-0H), 6.40s (Ar-H), 7.00s (Ar-H),

7.13s (Ar-H), 7.36s (Ar-H); pKo,y = 9.66 + 0.08.% Compound 11,

ROH
p 169-171° (acetone), UV (EtOH))\max

4.12 and 3,95); IR (KBr) 1670 om™ (v C=0); 'H-MMR (DMSO-dg) d~

241, 292 and 333 (leg<& 4,34,
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3.53s (N'-Me), 3,80s (OMe), 3.83s (2xOMe), 3.93s (OMe), 5.20

and 5.60 ABq, J=15.0 Hz (Ar-Cﬂg-OH), 6.50s (Ar-H), 6.96s (Ar-H),

7.125.(Ar-H), 7.38s (Ar-H); PKpoy = 11.9 + 0.1, A decrease in the
acidity of 1] as compared with 10 is caused by cross conjugation

of the immonium bond with oxo group. Alkalization of the éalt 10

by aqueous sodium hydroxide afforded an analog of hypecorine 12,

Scheme 1
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mp 140-142° {ether), UV (EtOH) ) 286 nm (loge 3.92); MS (m/e)

max
M’ 385.1879 (1.4, CyH,,NOL), 370 (1.9, C, H, NO.), 206 (100,
CpoH1gN05), 181 (5.2, € H,,NO0,), 190 (9.3, C,,H ,NO,), 164 (24,
C1oH1205) s lH-MMR (CDCl,) & 2.40s (N-Me), 2.60-3,60m (Ar~CH,~
-CH,~N, Ar-CH,-), 3.70s (OMe), 3.85s (3x0Me), 4.66 and 4.90 ABq,
J=15.0 Hz (Ar-CH,-0), 6.56s (Ar-H), 6.60s (2 Ar-H), 6.76s (Ar-H).
Under the same conditions: the salt 11 gave the compound 13,
mp 184-186° (acetone), UV {EtOH),Xmax 238, 285 and 312 (log& 4.35,
4.14 and 3.85); MS (m/e) M" 399.1693 (3.9, C,,H,uNO,), 206 (38,

.1
C,,H,.NO,), 178 (100, C 03), 15¢ (6.4, Cngoog), H~-NMR

12H16%0% 1010
(CDC15) § 2.36s (N-Me), 2.40-3.60m (Ar~-CH,~CH,~N), 3,665 (OMe),
3.83s (0Me), 3.93s (2x0Me), 4.71 and 5,15 ABq, J=15.0 Hz
(Ar-CHz—O), 6.48s {Ar-H), 6.58s (2 Ar-H), 7.53s (Ar-H); IR (CHCIS)
1685 em™! ( v c=0).

The reaction of the compound 12 with methyl iodide in aceto-
nitrile or benzene led to the quaternary salt 14, mp 192-194°
(acetone), UV (EtOHJ;Xmax 218 and 325 nm (logé& 4.68 and 4.26);

Ly NMR (CDC13),5.2.813 (ax N+-Me), 3.31s (eg N"-Me), 3.85s {3xCMe),
3.88s (O0Me), 5.1ll1s (Ar-Cﬂa-OH), 5.95s (Ar-CH=), 6.58bs (2 Ar-H),
6.8%s: (Ar-H), 6.88s (Ar-H),

It is assumed that 2-methyl-l-Benzyl130quinolinium salts exist
in the enamine fqrm in alkaline solution.lo Reaction of 2-methyl-
papaverinium iodide (15) with aqueous sodium hydroxide gave the
so~galled 2-methyliseopapaverine, which on the basis of lH-NMR
(cnc13)3“ 3.16s (N-Me), 3.33s (OMe), 3.76s {(OMe), 3.86s (2x0Me),

3.963:(Ar~CH2), 5.35bs (-0H), 5.60d, J=6.5 Hz (H-3), 6,43d,
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J=6,5 Hz (H-4), 6.50s {Ar-H), 6.80s (3 Ar-H}, 7.03s (Ar-H) can be
ascribed structure 16. The 1H—NMR spectrum of 15 (DMSO~d6), after
its alkalization in situ with sodium methexide, showed only the
l-methoxide adduct d 3.10s (N-Me), 3.16s (OMe), 3.6ls (OMe), 3.68s
{0Me), 3.70s {2x0Me), 5.58d, J=6.5 Hz {H-4)}, 6.30-7,10m (H-3,

5 Ar-H). In 2?-hydroxymethyl~3-methylpapaverinium (17) and 2~-methyl-
3,4-dihydropapaverinium iocdides (8.MeI)} it also comes to addition

of h&droxide or methoxide iong to the C-1 atom, 1H—NMR (DMSO-d6,
0.1M CD,0Na) of 17 d 3,03s (N-Me), 3.08s (OMe), 3.53s (OMe), 3.65s
{OMe), 3.66s {(OMe), 5.50d, J=6.5 Hz (H-4), 6.50s (Ar-H), 6.53d,
J=6,5 Hz (H-3), 6,568 (2 Ar-H), 6.98s (Ar-H), 6.MeI, pKpoy =
lH—NHR (DMSO-ds, 0.1M CD30Na)J’ 2,25 (N-Me), 2,.60-3,30m
(Ar-CHy~CH,-N), 3.46s (OMe), 3.58s (OMe), 3.68s (2xOMe), 6.35s

(H~5), 6.73s (H-8), 6.76d, J=8.4 Yz (H-3'), 7.304, J=2.0 Hz (H-6*),

8.53 + 0.1,

7.51dd, J=8.4, 2.0 Hz (H-2*}. Formation of enamine could not be

proved,

The presence of corydalisol (18) and hypecorinine (s. corydali-’

4

‘spirone) (2} in C, incisa™ indicates their close genetic relation-

ship,., Corydalisol (18) appears to be a precursor of guaternary
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1-{2-hydroxymethylbenzyl}-3,4-dihydroisoquinoline alkaloids,
Corydalisol (18) is not a precursor of rhoeadine alkaloids.11

The values of the equilibrium constants of pseudobase formation
(pKROH) of the two analogs 12, 13 indicate that hypecorine (1)
and hypecorinine (2) are secondary artifacts, In plants they
exist in form of quaternary salts 3 and 4. They arise during iso-
lation from the corresponding quaternary salts., The formation of
artifacts from quaternary salts was discussed in connection with
narceine alkaloids.la We assume that in plants the existence of

isoquinoline alkaloids in form of quaternary salts is a common

phenomenon,
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