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

PAPAVERINE~ 

Department of Inorganic and Physical Chemistry. Palack? University, 
Olomouc. Czechoslovakia 

Institute of Organic Chemistry and Biochemistry, Czechoslovak 

Bcademy of Sciences;, Prague, Czechoslovakia 

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

papaverinium (10) and 4-0x0-2'-hydroxymethyl-2-methyl- 

3.4-dihydropapaverinium salts (11) with hydroxide ions 

gives cyclic psendobases 12 and 3, analogs of the 
alkaloids hypecorine (1) and hypecorinine ( 2 ) .  Deriva- 

tives of 2-methylpapaverinium salts form pseudobases by 

addition of hydroxide ions ta immonium bond. Biogenetic 

conclusions are given. 

A new type of isoquinoline alkaloids hypecorine (1) and hypeco- 



rinine (2). the latter also known as corydalispirone,.have been 

recently isaIated from Hypecoum erectum L. 2*3 and Corydalis inoisa 

(Papaveraceae). It seems likely that they are derived from 

the corresponding quaternary salts 3 and 4. They arise by addition 
of hydroaxid& i a s  to the imm~nium bond in alkaline medium and 

5 
following rapid cyclization with 2'-hydraxymethyl group . 

Within the scope of systematic studies af pseudobase formation 

from isaquinolinium cations, we now report the formation of 

2,3,12,13-tetramethoxy analogs of alkaIaids 1 and 2 (Sobeme 1). 
The initial 1-(2-hydrogymethyl-4,5-dimethoxybenzyl)-6.7-dimethoxy- 

3,4-dihydroisoquinoline (5) was prepared from 3.4-dihydro- 

papaverine (6) as previously described for 2'-hydroxymethyl- 

papaverine.6 Compound 5 ,  viscous oil, UV (EtOH) Amax 235, 283 and 
318 nm (log & 4.40, 4.13 and 3.92). 'H-NNR (CDC13) 6 2.60t (Ar-CH2- 

-CH N), 3.63t (Ar-CH -CH -N), 3.80s (ONe), 3.86s (OMe), 3.93s 2- 2 -2 

(2xONe). 4.10s (A~-CH~-), 4.60s (Ar-CH2-OH), 4.76bs (Ar-CH2-OH). 

6.66s (Ar-HI, 6.70s (Ar-H), 6.93s (Ar-H), 7.28s (Ar-H) in 58% yield; 

5.HC1, mp 126-129' (water).' The minor product was identified as - 
pseudopalmatinium chlaride (7) (UV. IR spectra). Crystallization 

of the compound 5 from ethanol gave the imino ketone 8, mp 160-162' 
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( e thano l ) ,  MS (m/e) M+ 385 (0.15. C21H23N06), 194 (73. C10H1004), 

191 (69, CllH13N02). 176 (50, C10H10N02), 165 (100, CgHg03); 

UV (EtOH)Amax 234, 283 and 316 nm ( Iog& 4.10. 3.97 and 3.78); 

'H-NMR (CDC13) 6 2.20-3.65111 (Ar-CH2-CH2-~) ,  3.739, 3.83s. 3.909, 

3.93s (4xOMe), 4.65 and 5.32 ABq, 5 ~ 1 5 . 0  Hz (A~-CF&-OH), 6.56s 

(2  A r - H ) ,  6.60s ( A r - H ) ,  7.46s ( A r - H ) ,  I R  (CHC13) 1655 cm" 

( V C = O ) .  A i r  oxidat ion is t y p i c a l  f o r  1-benzyl-3.4-dihydroiso- 

quinoline.' Prepara t ive  TLC of 2'-hydroxymethyl-3,4-dihydro- 

papaverine ( 5 )  (system cyclohexane-diethyl amine 8:2) gave t h e  

imino ketone 8 and pseudopalmatine ( 7 ) .  

Sodium borahydcide reduct ion of t h e  compound 3 i n  50% aqueous 

methanol y ie lded  the corresponding amino a l caho l  - 9,  mp 183-185' 

(acetone) .  US (m/e) no hp, 192 (C11H14N02); UV (EtOH) Amax 235 

and 285 nm ( log& 4.21 and 3.80) ; '11-NMR (CDC13) & 2.40-3.20~1 

(Ar-CH2-CH2-N), 3.76s (OMe), 3.83s (3xOMe), 4.23 and 4.62 ABq, 

6.72s ( ~ r - H ) .  7.03s (Ar-Hi. 7.22s ( A r - H J .  

Tne compounds 5 and 8 were quaternized with methyl iodide  i n  

a c e t o n i t r i l e  t o  s a l t s  .O and 11. Compound 2, mp 192-195' (acetone] ,  

UV ( E ~ o H ) A ~ ~ ~  245, 290, 314 and 368 nm ( l o g 6  4.23, 3.77, 3.83 

and 3.87) ; l ~ - N % f ~  (DhISO-d6) b 3.18t (A~-CH~-CH~-N') .  3.63s ( N + - M ~ ) ,  
+ 

3.66s (OMe), 3.76s (2xOMe), 3.92s O l e  4.1% (Ar-CH2-Cg2-N ), 

4.56s (Ar -CH ) ,  4.66s (hr-CH2-OH), 6.40s (Ar-H) .  7.00s ( A ~ - H ) ,  
2- 

7.13s (Ar-13). 7.36s (Ar-HI; pKROH = 9.66 2 0 . 0 8 . ~  Compound 11, 
mp 169-171" (ace tone) ,  UV (EtOH))rmax 241, 292 and 333 ( l o g &  4.34, 

4.12 and 3.95); IR (KBr) 1670 ( 9  C=O); 'H-NMR (D%O-d6) d- 



3.53s (N+-M~), 3.80s (OMe), 3.83s (BxOMe), 3.93s (Ol.ie), 5.20 

and 5.60 ABq. J=15.0 Hz (Ar-CfiI3-OH). 6.50s ( A r - H )  , 6.96s ( A r - H )  , 
7.12s ( A r - H ) ,  7.38s ( ~ r - H ) :  pKROH = 11.9 + 0.1. A decrease  i n  t h e  - 
a c i d i t y  of 11 a s  compared with 2 is caused by c ross  conjugat ion 

of t h e  immonium bond with 0x0 group. A lka l i za t ion  of t h e  s a l t  10 
by aqueous sodium hydroxide afforded an analog of hypecorine 12, 

Scheme 1 
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mp 140-142' ( e t h e r ) ,  UV (EtOH:) Amax 286 nm ( l o g &  3.92); NS (m/e) 

-CH N,  Ar-CH2-1, 3.70s (OMe), 3.85s (3xOhie), 4.66 and 4.90 ABq, 
2- 

Under the  same condit ions t h e  s a l t  11 gave t h e  compound l3, 

mp 184-186' (ace tone) ,  UV ( E t O H )  Amax 238, 285 and 312 ( log& 4.35, 

4.14 and 3.85) ; hIS (m/e) N+ 399.1693 (3.9, C22H25~06), 206 (38, 

C12H16N02), 178 (100, C10H1003), 150 (6.4, CgHl0O2 ) ; 'H-NMR 

(CDCl, )  5 2.36s (N-Me). 2.40-3.60m ( A ~ - C H ~ - C H ~ - N ) ,  3.66s (Oble), 

3.83s (OMe), 3.93s (2xOhle), 4.71 and 5.15 ABq, J=15.0 Hz 

The r e a c t i o n  of the  compound 12 with methyl iodide  i n  aceto-  

n i t r i l e  o r  benzene l ed  t o  t h e  quaternary s a l t  l.4, mp 192-194' 

(acetone) .  UV (EtOH.))rmaX 218 and 325 nm (lag& 4.68 and 4.26); 

'H-NMR (CDC13) d 2.81s (ax  Nf-~e) , 3.31s (eq N+-~e) , 3.85s (3xOMe). 

3.88s ( O M % ) ,  5.11s (Ar-CH2-OH), 5.95s (Ar-CH=).  6.58bs (2 Ar-H) .  

6.85s (dr-H). 6.88s (Ar -H) .  

It is assumed t h a t  2-methyl-l-benzylisoquinolinium salts e x i s t  

i n  t h e  enamine form i n  a l k a l i n e  so1ution.l0 Reaction of 2-methyl- 

papaverinium iodide  (15) with aqueous sodium hydroxide gave t h e  
1 

so-cal led 2-methylisopapaveoine, which on t h e  b a s i s  of H-NNR 



J=6.5 Hz ( - 4 ,  6.50s ( A r - H I ,  6.80s ( 3  A r - H I ,  7.03s ( A r - H I  can be 

ascr ibed  s t r u c t u r e  16. The 'H-NAIR spectrum of 15 (DNSO-dB), a f t e r  

its h I k a l i z a t i o n  i n  s i t u  with sodium methoxide, showed only the  

1-methoxide adduct d- 3.10s (N-Me), 3.16s (ONe). 3.61s (OMe), 3.68s 

(OMe), 3.70s (ZxONo), 5.58d, 5 ~ 6 . 5  Hz (H-4). 6.30-7.10~1 (H-3, 

5  Ar-H).  I n  2'-hydroxymethyl-2-methylpapapavei-inium (17) and 2-methyl- 

3.4-dihydropapaverinium iod ides  (2.MeI) i t  a l s o  comes t o  add i t ion  

of hydroxide o r  methoxide ions  t o  t h e  C - 1  atom. 'H-NMR (DNSO-d6, 

0.1N CD30Na) of - 17 6 3.03s (N-Me), 3.08s (Ohre), 3.53s (ONe), 3.65s 

(ONe), 3.66s (OMe), 5.50d, J=6.5 Hz (H-41, 6.50s ( A r - M ) ,  6.53d, 

5=6.5 Hz I -  6.56s (2 Ar-HI .  6.98s (41'-A), g.MeI, pKROH = 

8.53 - * 0.1, 'H-NMR (DhlSO-d6. 0.1M CD30Na) 6 2.25s (N-He), 2.60-3.30~1 

(Ar-CH2-CH2-N) , 7.4Gs (OMe) , 3.58s O N  3.68s (2xOMe), 6.35s 

(H-5), 6.73s (H-8), 6.76d, J=8.4 Hz (H-3'), 7.306, 5-2.0 Hz (H-6'), 

7.51dd, J=8.4, 2.0 Hz ((H-2'). Formation o f  enamine could not  be 

proved. 

The presence of co ryda l i so l  (18)  and hypecorinine (s. corydal i -  

sp i rone )  ( 2 )  i n  C. i nc i sa4  i n d i c a t e s  t h e i r  c l o s e  gene t i c  r e l a t i o n -  

ship. Corydal isol  (18) appears  t o  be a  precursor  of quaternary 
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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.12 Ve assume that in plants the existence of 

isoquinoline alkaloids in form of quaternary salts is a common 

phenomenon. 
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