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~bs~ract - The synthesis of N,O,O-trimethylretrahydddmdlosmine (1,2,3,9- - 
terraaerhaxy-7,7-dhethylaporphine) (2) is described. The arnide 

derivative (9). prepared from the appropriate acid (8-1 and mine (9 
\n 

by condensation, was cyclized by a Bi~chler-Napieralski reaction to 

afford the 3,4-dihydroisoquinoline derivative (s). The N-methyltetra- 
hyd~~benzylisoquinoliii (12) from the reduction of 2 and subsequent 

0 

N-mechylatian, was cyclized wirh rhalium trifluaroarerate/trifluoroacetii 

acid and boron trifluoride etherate to the target compound (3). - 
Two novel 7.7-dimethyltefradehydroaporphine alkaloids, rnelosmine (1) and melosmidine (2). have - 

1 
been recently isolated from Guarteria melosma . 1n that investigation, redvction and subsequent 

N-rnerhylarion of these alkaloids afforded novel 7,7-dimerhylaporphine alkaloids. This paper 

presents the total synthesis of one of these products, N,O,O-trimethylte~rahydrome1osmiii 

(1,2,3,9-zecramethoxy-7.7-dimethylap~rphi (3). 
& 

c~30$H3 Rl 0 / , 2 Rl:Rr=H Rl:CH3; R2:H ::@$ H3 3 
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\ 

CH3 
\ 

0% CH3 
2,3,4 ~rimerhoxy-0-phenerhylaaiie ( ,  was prepared from Z,3,4-trimethonybenzaldehydd (4) (Aldrlch) ' 

2 
"ia 5 in 2 steps [i. CH NO /NaOH/5-1O0/EtOH; li. LAH/Ef O/reflunl as previously described m ./. 3 2 2 
65% yield. a-Methyl-a-(3-merhaxyphenyl)propianic acid (8) was prepared from sodium .,-. 
3-methoxyphenylacerate (Aldrich) (7) by treatment wirh 2 successive equivalents af lithium - 3 
diisopropylamide (LDA) (~re~ared &n: diisopropylamine/n-BuLi) and Me1 in 61% yield . 

4 
The mine (6) and the acid (8) were condensed using a Schotten-Baumann reaction and the .., .,. 
resulting product (2) cycli~ed using the conditions of the ~ischler-~apieralski reaction (POC1 ) 3 

5 
in 57% yield . The imine (10) was reduced (NaBH ) to afford the amine (2) in 82% - 4 
yield. This product was N-methylared (CH OINaBH ) in 73% yield to give 12 which was 

2 4 
subsequently cyclized using thalium trifluoroacetatelTPAIBF -Et 01-40'C to afford 2 in 

3 2 
9% yield.6 The product was identical (UV, IR, MS) to N,O,O-rrimethylterrahydro~elosmiii (3). 
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EXPERIMENTAL 

~Merhyl-a-(3-metho~ypheeyl)p~~~riinic Acid (8). 3-Mefhoxyphenylacefic acid (Aldrich) (10 g) 
was added to a slurry consisting of N ~ H  (3 g) in mineral ail and diisopropylamine (9 ml) in 

anhydrous TBF (200 ml). After briefly heating to reflux, the suspension was coaled to O'C and 

N-butyllithium (4 g; 1 equivalent) was injected. The mixture was warmed to 30•‹c to complete 

the metallation, cooled to O•‹C and Me1 (9 g; 1 equivalent) was added. The mixture was stirred 

(2 hr) at 30•‹C, cooled to O'C and a second equivalent of N-butyllithium (4 g) was in~ected. 

Following warming to 30DC to complete the  mecallation and subsequent cooling to ODC, a second 

equivalent of Me1 (9 g) was added dropwise with stirring. After srirring (3 hr) ar 30'C, 

H20 (250 ml) was added. The aqueous layer was collected, acidified wirh conc. HC1 and extracted 

with Et 0. The ether layer was dried over anhydrous Na SO and evaporated to afford&(7.1 g) 
2 2 4 

(61%) as colorless plates; rnp 48-50•‹C (aqueous MeOH); ir v man 3300-2500 (br), 1710 cm-l; uu 
1 A rnax (MeOH) 222 nm (log c 3.051, 273 (2.39), 281 (2.31); H-nmr (CDC13) 6 10.45 (lH,brs) (COOHI, 

7.35-6.7 (4H,m) (aromatic), 3.75 (3H.s) (C-3 methany), 1.52 (6H,s) (E-dimefhyl); ms mlr 194 

(~+,49%), 193(15), 166(8), 150(29), 149(100), 135(26), 133(10), 121(61), 115(10), 109(43), 108(14), 

105(12), 91(41), 77(45), 65(21). 

m-Mrthony-a-merhyl-N-(2,3,4-trimethoxyphenethyl)hvdratropamide7 [N-2,3,4-Trimerhox~pheneth~l) 

-a-meth~l-a-(3~-methoxy~hhh~l)p~~~iiiimidel (2. Thionyl chloride (5 ml) was added r o  &(3 g) 

in dry benzene (30 ml) and the mixture was heated (50~C) for 3 hours under anhydrous conditions. 

The acid chloride remaining after removal of volatile substances by evaporation of the reaction 

mixture, was dissolved in CHCl? (50 ml) and added dropwise to a well-stirred solution of 6 (3.3 g) 

and triethylamine (6 g) in chloroform (50 ml)  at ODC. The mixture was stirred for 2 hours a t  

room temperature, washed successively with 100 ml portions of water, 2% HC1 and 2% NaHCo3, dried 

over anhydrous Na SO and evaporated to afford 3 (5.1 g) (85%) as a colorless oil; ir v max 
2 4 

1 
(film) 3400, 1655 uv i rnax (MeOH) 238 nm (lag c 5.25), 280 (5.30); H-nmr (CDCl?) 6 7.16 

(~H,~,J=~Hz) (c-6). 6.85 (lH,d,~=aHz) (C-5), 6.82 (3H.m) (C-4',5',6'), 6.50 (lH,d,J=ZHz) (C-2'). 

5.7 (1H.brs) (NH), 3.83 (6H,s), 3.79 (3H.s). 3.76 (3H.s) (4 x methoxy), 3.33 (2H,q,J=6Hz) (CH2NH-1, 
+ 

2.63 (~H,~,J=~HZ) (ArCH -), 1.51 (6H,s) (=-dimethyl); ms m/r 238(2%), 237(M ,6), 195(16), 
2 

194(100), 179(23), 166(10), 149(20), 135(10), 121(16), 109(10), 91(18), 79(9), 65(5). 
7 

3,4-Dihydro-5,6,7-trimethoxy-l-(3'-methoxy-a,a-dimethylbenzJl)iso~uiiiline (2). POCl (5 ml) 
3 

was added to& in dry benzene (50 ml) and refluxed for 1.5 hours. The brown residue left after 

evaporation of rhe mixture was triturated twice wirh petroleum ether, dissolved in Me CO (50 ml) 
2 

and diluted with 2% aqueous HC1 (200 d). The aqueous acidic solution was washed c w ~ e  wirh 

ether, cooled, basified wirh dilute NH OH and immediately extracted wirh Et20. The erher layer 4 
was dried over Na2S04 and evaporated to a f f o r d s  (2.2 g) (57%) as colorless plates; mp 121-2-C 

(ether); ir u max (KBr )  2920, 2820, 1600, 1580, 1570, 1560 uv A max (MeOH) 225 nm (log i 

4.031, 272 (3.611, 310 (2.60); 'H-nmr (CDC13) 6 7.30-6.65 (4H,rn) (C-2',4',5',6'), 6.28 (lH,s) 

(C-81, 3.83 (3H,s), 3.80 (3H,s), 3.75 (3H.s) (C-5,6,3' methoxyn), 3.30 (3H,s) (C-7 methoxy), 2.59 

(2H,t,J=7Hz) (ArCH2-1, 1.58 (6H,s) (E-dimefhyl); ms mlz 369(~+,53%), 368(100), 354(27) 338(10), 

206(10), 195(10) 194(60), 185(10), 169(13), 162(20), 156(10), 149(30), 136(32), 121(40), 109(26), 

91(41), 77(29), 65(13). 



7 
1 , 2 , 3 , 4 - T e t r a h y d r o - 5 , 6 , 7 - r r i m e t h h h y - l - ( 3 - e t h o x - a , - d t h l b n z l i s i o i n e  (11). - 
N ~ B X ~  (bg) and (2g) in EtOH (50 ml) were stirred at r a m  temperature for 2 hours. Afrer 

the residue was dissolved in H 0 and extracted with CHC13. The CHCI3 layer was dried 
2 

Na SO and evaporated to afford 2 (1.7 g) (82%) as an oil; mp of N-acetate 135-6'C 
2 4 

-1 
(CHCI ) ;  ir V max (film) 3420, 1600, 1585, 1500 cm ; uv h max (MeOH) 228 nm (log E 4.20), 

3 
275 (3.16). 283 (3.54); '~-nmr (CDC1 ) 6 7.20-6.70 (4H,m) (C-2',4',5',bS), 5.88 (1H,s) (C-a), 

3 
4.42 (l~,brs) (NH), 3.86 (3H.s). 3.83 (3H,s), 3.80 (3H,e) (C-5,6,3' methoxys), 3.44 (3H,s) (C-7 

rnerhaxy), 1.35 (3H,s) (C-CH ), 1.24 (3H.s) (C-CHI); ms mlz 222(100), 206(12), 192(7), 161(8), 
3 

149(6), 121(8), 91(8), 77(6), 65(4). 
7 

1 ,2 ,3 ,4 -Te t rahydro-5 .6 ,7 - t r imethoxy- l - (3~-meth0xy-~ ,~-d~e thy lbenzy1) -2-~e thy1 is0~uin01 ine  (12). 
A 

Formalin (37%) (10 ml) was added to 2 (1 g) in EtOH and stirred at room temperature for 0.5 
hours. After cooling in ice, NaBH (3 g) was gradually added and the mixture stirred for 2 hours. 

4 
The reaction mixture was evaporated, H 0 added and subsequently extracted with Er 0. The Et20 

2 2 
layer was dried aver anhydrous ~a SO and evaporated co yield 2 (0.76 g) (73%) as plates; 

2 4 
mp 170-1'C (ether); ir v max (KBr) 2960, 1635, 1600, 1510 uv A max (WOH) 228 nm (log c 

1 
4.30), 262 (4.23). 320 (2.80); H-nmr (CDC1 ) 6 7.20-6.60 (4H,m) (C-2',4',5',6') 5.65 (1H.s) 

3 
(C-8). 3.80 OH,.), 3.75 (3H,s), 3.69 (3H,s) (C-5,6,3' methoxys), 3.42 (3H,s) (C-7 methoxy), 

2.49 (3H,s) (N-CH ), 1.41 OH,$) (C-CH 1, 1.20 (3H,s) (C-CHI); ms mlz 236(100), 220(10), 206(9), 
3 3 

194(8), 175(5), 149(6), 121(5), 91(5). 

N,0,0-Trimethyltetrahydddmd10smine (1,2,3,9-Tetramethoxy-7,7-dimethylaporphine (3). Thalium .,. 
trifluoroacetate (TTFA) (150 mg) in TFA (120 ml) was cooled t o  -40'C and a solution of 12 (60 mg) 

in CHZCIZ (5ml) and BF -Et 0 (1 ml) added in one batch. The reaction mixture was stirred (3 hr) 
3 2 

a t  -40'C. After evaporation, H 0 was added and the pH adjusted to 9 wirh 5% NH40H. The solution 
2 

was extracted wirh chloroform, dried over anhydrous Na SO and evaporated to afford 3 (5 mg) (9%). 
2 4  1 

s 

The product was identical (W, IR, MS) ra the target compound . 
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