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SUMIURY 

(8-14C)Stepholidine WM synthesieed by lbnnich condensation of 

7-bemyl0~y-l-( 4 - ~ s y l 0 ~ - 3 ~ l y d n n y b e ~ ~ l ) ~ ~ e t h o ~ - l ,  2.9.4- 

tetrahydroisoquinolie (1) with (14C)fowld&hyde a t  pH 6.4 

followed by 8OthyhtiOn and debemylation in 3 6  radiochenieal 

yield. 

Key words: Stepholidine, Tetrahydmprotoberberhe, 14C-labeled compound, 

Hannich condensation 

INTR0w)CTIOW 

LTetrshJdroprotoberberine (THW) alkaloids a m  the dopsline-receptor 

antagonista(1). Stepholidine ( ~ ( 2 )  h s ~  been &om t o  panean the strompst 

m c o l o g i c a l  effects(3e4) among the THW SlkrlOidB studied. ~n order t o  

studt it. mehboiism and the mode of action of the w, a radiolabeled 

stepholidine WM required. We report here the synthenis of 14C-hbeled 

stepholidlne by knnich condomtion  of ~-~neylo~-l-(4-bewyloxr3-hydroxy- 

bSmy1)d- M t h O x ~ - l , 2 , 3 , ~ ~ t r a h y d r o k ~ U i n O l ~ ~  (z) W i t h  ( 14C)forurldehyde 

followed by n t h y h t i o n  aad debeneylation i n  3 8  r a d i o o h ~ l i e a l  yield(Sche.e 1). 

RESUETS AHD DISCUSSION 

In a r ad iochd ic r l  rynth-18 it is d w i r r b l e  t o  incorporrte the irotops in to  
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Scheme 1 

t he  molecule a t  the  flnal stage of the synthesis i n  order t o  

e f f i c i en t  overall  yield. SteMolidine has been syntheslmd by Rsjes~ari(~) 

and Hauch-ching Chfang(6). The synthesis O f  1 4 C - ~ b & d  ( g  L baaed on 

that of Fbjeswari'a aethod with some mdf l ica t ions .  The advanta&es of t h i s  

method are that 1 4 C - h b d  is introduced a t  a Late s t e p  by h l c h  condensation 

and that 14C-label l a  i n  posit ion C8 of stepholidine r 5 q  which Is expected 

t o  be metabolically stable. 

obtain M 

The key in temedia te  (2) w a n  premed through some modifioationa of the  

general route(5). knn ich  condenmtlon of 2 with 14C-forrrsldehyde so lu t ion  

at pkl 6.4 gave a nixture of 1 and a. Methylation of 1 and & yielded a 
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nixtUre O f  4 and 
the  required 9 WM sopmated fro8 k by r e c r y s h l l k a t i o n  fro. methanol and 

t he i r  rtructuree were confirmed by M and H-NMR. Rebemylation of 9 with HC1 

Bave 1 4 C - h b d e d  mtepholidiae (h) formd t o  be identical  with authentic 

m p l o .  The Overall radiocheliaal field of 

h s t d  Of C h r o M t O g m ~ i C  Beparrtion of 2 and 

WM 3 6  and the rsdiooherical 

P l r i t Y  wm 9 9 .  

EXPERINCIITAL 

pOhb unoarrsoted. H-Nm speotra detemined 6 

~ O G ~ - l O O  S~CtrtmOtOr (solvsntrDCC~, ahelfcal s h i f t 8  h p p ~  downfield 

f r o m  TIs ) ,  Is spectra on HAT- and IR on W - m .  Radioactivity wan detemined 

using 6 liquid acint i l la t ion counter w-78 ,  radioche8iaal p u i t y  WM 

performed on 6 radiochromatogran acaaner FJ-2109. For TIC silica gel 

Herck 60F254 WM rued. 14C+-ld&@e 8olution m~ prepmod by reduotion (7) 

of co2 gemrated f r o m  Ba co3. 14 14 

2, lO-Diben~ylo*y-~,9-dimethoxy-( 8-14C)-berbine (9 
TO 6 S O l U t i O n  O f  the hydroohloride M l t  of 2 (3%) M t h S n O l  (m) 

pH WM adjusted t o  6.4 W i t h  d i h t e d  NdfCo3, W M  added b 8 O h l t i O I l  Of 

14~-m-ldshyde (640 pci, 
wao adjusted again t o  6.4 with diluted HsHC03. M t e r  rtirring f o r  2 hr at  

room temperature unlabeled formaldehyde ( 0.0581, 36%) WM added. The 

m i x t u r e  was stirred overnight at room temperature and then WM emPorated 

& t o  dryness. Ethyl  aoetrte and diluted N"HC03 were added. The 

o m i c  layer wan waahed w i t h  water and dried (Ne04) .  M t e r  removal of 

eolvent the remidue w a n  dissolved in methanol and an ethereal eolution of 

dhoae thane  ua6 added. The mixture ma allowed t o  stand overnight. 

Evaporation of the molvent and recrjrshlli&stion from methanol gave mre 3 
(95 q, 28$, cold run b s ) ,  M.P. 5'7-56'C. fS (cold -)I 507 (M'), 416, 149 

( b e  peak), 121. H-"R (cold m ) t  

2 9 ) ,  4.26 (lH, d, J-l6He, Cg-H),5.10, 5.12 (4H, 25, 20CH2€h ), 6.60-6.67 

(&I, aromtic) ,  7.3 (lOH, aromatic ). The residue of methanolic mother 

i n  m-mter (112). me rir of the solution 

3 .3  (lH, d, J=16h, C8-H), 3.88 (6H, S 

liquid gave white c-hl !&, (36 w, LO.$), H.P. 128-129'C. (cold m) 

(H*), 416, 266, 241, 1%. H-WMR (cold m ) t  3.6 (U, b, Cg-H), 3.74 
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(6H, 3, 2 9 ) ,  4.04 (U, b, cg-H), 4.90, 4.94 (4Ht 2S,20cH2W), 6,466.60 

(4Ht araastic), 7.2-7.4 (IOH, W M t i C ) .  

(8-14C) stepholidine hydrochloride (1) 
Compound 4 (95 m) w a s  refluxed under nitrogen i n  a solution of ethanol 

(hl) and ooncentrated hydrochlorio aoid (4.1) for  10 hr. After evaporation 

of the eolvent, the residue wan r e o r y n h l l l e d  from ethanol t o  give (8-I4C)- 

etepholidine hydrochloride (1), (52 .B, 71%). speowic a o t i r i t y  4 pCv/ps 

(fjg.6mq/mmole), H.P. 210'C The free b e  WM identiual with that from 

natural source (H.P.,TIC, IB,H-IIMR and IR). The radiwhemioal purity WM 

956 M determined by TIC (silioa gel, chlomfoniaethanol~:1)  and radio- 

chromtograa scanning. 
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