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A Novel Ring Cleavage and Rec>cli/.ation of N-Cyanomethyl-1,2,3,4- 

tetrahydroisoquinolinium Methiodides: A Biomimetic Synthesis of Litebamine 

Sunznzar~ Treatment of A-cyanometh! I-h-hydroxk- I .2,~,3-tetr3hydroisoquinollnlum 
methiodide (1 ) with N.LIMr in MeOH ~au~~i (‘1-N fission and simultaneous recyclization 
to give 8-hydroxy-~-nlethos~llletliyl- 1.2.3.4.tetrahydroloquinolinr (2). By using of the 
rearrangement synthrhis of litrhaminr (-I) wan c,mied out. 

Numerous Cl-N fission react1onh of 1,2.3,3-terrah~drol~o~~tlinoline skeletons have been developed for 

structural determination of the related alkalolda’ or exploration of pharmacologically active compounds.2 

Recently,? we found a novel rearrangement of R;-cya~~o~~~t‘thq.i-hhydro~y-7-metho~y-I,2.3,4-tetrahydroisoqui- 

nolinium methiodides (1) into X-hydroxy-7-methoxy-5-m2rhoxymethyl-2-methy~-l ,2,3,4-tetrahydroisoquinoline 
(2) under refluxing with sodium methoxide (NaOMe) in MeOH, during effort to invent a new ring expansion 

reaction of 1 to 3-benzazepine (3). We wish to report here full details of the novel reaction including a bio- 

mimetic synthesis of litebamine (4 j and new reductive cleavage and recyclization on 1.2,3,4-tetrahydro- 

isoquinoline rings. 

1 

OH 

4 
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Results and Discussion 

A Novel Rearrangement of Phenolic Quaternary Ammonium Salts of Tetrahydroisoquinolines 

Shamma et a/ ’ have reported a unique t-in g expansion reaction from a tenahydroisoquinolinium methobromide 

(5) into the corrrspondlng 3-l~l-3-beliz;tzepilie (6 J under basic conditions. A key intermediate (7) is generated 

with Cl-N bond fission promoted by elcctr(~n-d(~~i;ltlOn of phenolate anion, in which p-nitrobenzyl substituent is 

indispensable to form carbanion at an adequate site for recyclization to seven membered ring (Scheme 1). 

Therefore, the rmg expansion is useful for preparation of=-3-benzazepines. 

Scheme 1 

In order to Invent more general method for the 1-1ng rup.m\lon. WC: employrd cyanomethyl group instead of the 

benzyl substituent. Cyano group h:is ;ibil~r) to grner.itr the c:irb:inlon at the (x position and can be readily 

removeds after ring expansion The tetr;~h!ciroi\tx]~lI~~olinlum merhlodide (1 ) was easily prepared by the reaction 

of isocorypalline (8) and iodoacetonitrilc (ICHzCN, 1n acetonitrlle at room temperature. Attempts to create the 

new rearrangement under variou\ basic condltlons (r-BuOK. NaH, LDA, DBU, Dabco, etc) missed our aim. 

However, when I was retluxed with NaOhlc in MrOH for 2 h. rhe reaction prtreeded to unexpected direction to 

furnish the X-hydrox~tetrahydroi\txlln(~line I 2 1. il”,:“titatively. hydrowyl and methoxyl groups In which were 

substituted in the plttcrn different from rho\c 111 the \r;lrting isqulnohne (8 I. ‘H-h%lR spectrum of the product 

showed N-methyl proton< (S 1 -1X). t\\o \tnsJr~\ of mcthox>I protons (6 3.36 and 3.X5), two singlets of 

methylcne protons (li 3.57 and d..?-lt. and onr .~~(vII.~(Ic‘ proton cci 6.73, singlet). suggesrlng the Structure of 2. 

To determine unambiguously the substitution panem cln 2. an authenric sample was prepared from 8-hydroxy-7- 

methoxy-2-methyltetrahy~tr(~~s(h~ti~~ioli~~c (9) Kctl~is~ng of 9 ulth 35% fonnalin and 50% aqueous KOHh in 

MeOH gave the 5-~nethox~~iirrhyi drrivati\r. i tI-UhlK and IR \pecn-a of which were coincident with those of the 

rearranged product (2 I. 

Scheme 2 deplcty a piaurihlr mechani\m t(: gcnrrarc 2. Electron-donstion from phenolate (1 ‘) cleaves CI -N 

bond to form p-quinone methlde (I 01, on which con~uptrd ;td&tlon by methoxide anion generates the methoxy- 

merhylphenolate amon t 11 ‘). i%allq. rcz!c!~~~on \tlrh release of cyamde takes place to give the X-hydroxy-S- 

methoxymethyl congener (2 ). Thix a~~unipt~ori \4,i’ <onfirmcd h> I\olrction of an intermediary (1 I ). Namely, 
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‘Me 
R’ 

X 

8 : R = OMe, R’ = X = H 
51 : R = OMe, R’ = Me, X = H 
52 : R = OMe, R’ = CH2Ph. X = H 
53 : R = OMe, R’ = veratryl, X = H 
54 : R = OMe, R’ = H. X = Ph 
55: R = R’= X = H 

13:R= R’=X=H 
20:R=OMe,R’=Me,X=H 
21 : R = OMe, R’ = H, X = Ph 
23 : R = OMe, R’ = CH2Ph, X = H 
24 : R = OMe, R’ = veratryl, X = H 

Me0 ‘Me 

9:X=H 
26 : X = Ph 

Me0 

15:X=H 
22 : X = Ph 

56 

‘Me 

HO CN 
Ii 

R -Me 
OH 

12:R=OMe,R’=OEt 
14 : R = H, R’ = OMe 
44 : R = R’ = H 

OH 

18 : R = H, X = Ph 
25 : R = Me, X = H 

‘Me 
Me0 ‘Me 

OH 
17:R=OMe,X=H 
27 : R = OMe. X = Ph 

28:R= H 
29 : R = OMe 

45:R=X=H 
48 : R = H, X = Ph 
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- 2 

11' 

Scheme 2 

treatment of 1 with NaOMe (10 eq.) at room temperature for 2.5 h afforded 11 (62%) together with 2 (12%). 

Structure of the fragmented compound (11) was determined by ‘H-NMR [6 2.41 (NMe), 3.38 (Aliph. OMe), 

3.56 (CH2CN). 3.85 (Ar. OMe), 4.36 (ArCHzO), 6.74, 6.80 (each ArH)], mass spectrum [m/z 264 @I+)] and 

elemental analysis. Then, 11 was heated with NaOMe (3 eq.) in MeOH to give the final product (2) in the yield 

of 87%. 

Next we examined scope and limitation of this novel rearrangement. Analogously, the reaction of 1 with 

NaOEt in EtOH furnished the S-ethoxymethyl-X-hydroxytetrahydroisoquinolme (1 2) in 91% yield. Substrate 

(13) bearing no methoxyl group on the 7 posnion was also rearranged to yield the 8-hydroxy-5-methoxymethyl 

derivative (14) in 59% yield. Structures of both products (12 and 14) were spectroscopically decided. On the 

other hand, 8-hydroxy-7-methoxy-2-methyltetrahydrois(~uinolinium salt (15) seems to be a precursor of the o- 

quinone methide (16). Actually, treatment of 15, derived from Y, with NaOMe gave 6-hydroxy-7-methoxy-5- 

methoxymethyltetrahydroisoquinoline (I 7) in the yield of 49%. The substitution pattern of the product was 

confirmed by identification with an authentic sample prepared from isocorypalline (8) in a manner similar to that 

noted for 2 

However, the reaction of corypallinium cyanomethiodide (1 Y), a regio isomer of 1, under the same basic 

conditions did not occur. Thus, exsistence of the hydroxyl group on the 6- or 8-position is indispensable to the 

rearrangement. 

Then, this novel rearrangement was applied to variously substituted h- or 8-hydroxytetrahydroisoquinolinium 

salts (2 0 - 2 4). The reaction of the former three congeners (2 0 - 2 2) with NaOMe in MeOH gave the corres- 

ponding products (2 5, 18, and 2 7) in good yields. In the case of the latter two (2 3 and 2 4). elimination of 

MeOH occurred simultaneously with the rearrangement to furnish rranr-patylvinyltetahydroisoquinolines (28 

and 2 9) in 67 and 52% yields. respectively. ’ HNMR spectra of 2 8 and 2 Y showed a peak as each one doublet 

(6 6.85, .I = 16.2 Hz and 6.73. .I = I6 Hz) assigning protons ofrrans olefin, respectively. 

A Biomimetic Synthesis of Litebamine 

Construction of the stilbene moiety in the novel rearrangement took our attention to synthesis of litebamine (4). 

which has been isolated from Lirscu Cuhchu Persoon (Lauraceae)’ and firstly synthesized from boldine (30)8 by 

Wu and Lee’s group. The alkaloid (4) could be biogenetically formed from (S)-boldine (30) because of 

coexisting (S)-3 0 in the same plant.’ 
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30:R=H 
31 : R = AC 

32 HO 

To prepare the cyanomethiodide of (S)-boldine (3 0) as a starting material, direct quartemarization of 30 with 

ICH2CN occurred by no means. It might be owing to lower basicity of the diphenolic amine. Actually, 

quatemarization was successfully camed out after protection of the hydroxyl groups. Thus, the reaction of (.S)- 

O,O-diacetylboldine (3 I) wtth ICHrCN in CH:Cl2 afforded the cyanomethiodide (3 2) in 41% yield, which was 

refluxed with NaOMe in MeOH to give litebamme (4) In the yield of 69%. Physical data of the product were 

completely consistent with those reported in the literature.‘~” Acid treatment (c.HCI, MeOH, reflux) also severed 

the piperidine ring of 3 1 to form a methme base (33). whrch should be an intermediate closing to litebamine (4). 

The highly strained tetracyclic system might cause the ring cleavage, y because no reaction occurred with the 

bicyclic one (1) under the same conditions. Heating of the methine base (3 3) with NaOMe in MeOH furnished 

the recyclized product (4) m Xi% yield Thus. a htomtmetic synthesis of litebamine (4) starting from (S)- 

boldine (3 0) was accomplished. 

Reductive Cleavage of The Quaternarj Ammonium Salts of Tetrahydroisoquinolines and 

Recyclization to Tetrahydroisoquinolines 

As mentioned above. the p-ytnnone methtde (IO). generuted from I, was attacked by methoxide anion to form 

a key intermediate (11 ) (Scheme 2). Thts finding> suggest that reductive cleavage’ seemed to occur when hydr- 

ide reagent was employrd. LJsr of NsBH3 a> hydride donor, in fact. reahzed the speculated cleavage. A mixture 

of 1 and NaBH4 in is+PrOH was sttrretl at room temperanne to gave the expected cyanomethylamine (3 4) in the 

yield of 9 1%. ‘H-NMK spectrum of the product showed a singlet (6 2.24) assigned to aromatic methyl protons, 

and mass spectrum (MS) [NI/Z 233 &I+)] and elemental analysis also supported the structure of 34. 

Sitnilarly, cyanomethiodide (13 or 15) of h- or X-hydroxytetrahydroisoquinoline was reduced to give the 

corresponding amine (35 or 3 6). Howevter. no reaction was observed with 7-hydroxy congener (19) or 
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X Me 

34:R=OMe,R’=X=H 
35 : R = R’ = X = H 
38 : R = OMe, R’ = Me, X = H 
39 : R = OMe, R’ = H. X = Ph 
41 : R = OMe. R’ = CH,Ph. X = H 
42 : R = OMe. R’ = veratryl, X = H 

X Me 

Me0 

36:X=H 
40 : X = Ph 

‘Me 
OH 

43:R=X=H 
46 : R = Me, X = H 
47 : R = H, X = Ph 
49 : R = CH,Ph, X = H 
50 : R = veratryl, X = H 

isocorypallinium methltxiide (3 7 I even under- reflux conditions. Therefore, existence of both aubstituents (6- or 

X-hydroxyl and A’-cyanomethyl groups) are rrqulsite 111 the present reaction. To examine the generality on the 

reaction, a various type5 of cyanorn~thioillcie\ (2 0 - 2 J) were treated with KaBH4 in isn-PrOH. All of 

substrates were reduced accompanying hy rlr ~-opening to give the cyanomethylarnines (3 8 - 4 2) in 55-96% 

yields, resptlvely. These structures \+ere supported by theu physical data (‘H-NMR, MS, elemental analyses), 

respectively. It i< notlced that the pre\ent rt‘.lctIon \hould be available to determination of the position of 

hydroxyl group III iquinolinr alkaloldr. 

WCyanomethylamines thus obtained mlghr he ~rcychrcd to afford the corresponding hydroxytetrahydroiso- 

quinolines. because cyano group berves a:, a p\c‘udo halogen. Thus, recyclizing reaction of the cleaved amines 

was performed. The cyanomethylamme (3 4) ~,a7 treated under the basic conditions (NaOMe, MeOH, reflux) to 

afford 8-hydroxy-7-methoxv-j-methyltetr~~h~dr~)~s(~~tlinoli~~e (33) in 86% yield, structure of which was chemi- 

cally decided. That is, demethoxylation of 2 hy reduction (NaBH4, NaOMe. MeOH, reflux) gave 5-methyl 

derivative (43). which was idenncal ulth the rrcycllred product. Similarly. other cyanomethylamines (3 5, 3 6, 

38-J 2) were subjected to the recyclizanon to !tml\h swx~af~~~lly the 5-alkylteuahydroisoquinolinols (44-SO), 

respecnvely. Furthermore, the reactIon\ (rtxiuctl\c‘ cleavage ;md recyclization) of 1 proceeded in one pot to 

afford the final product (33) 111 XXCi yield SlmIlarl~, OIW pot conversion of the quaternary ammonium salts (1 3, 

2 0, 2 3, and 2 4) into the correhpondin g trtr;lh\iircll\oiltrlnollnes (4 4. 4 6, 4 Y, and 5 0) was accomplished in 68- 

89% yields. 
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Conclusion 

Proper arrangement of electron push and pull funcr~onr on quaternary ammonium salt of tetrahydroisoquinoline 
caused a novel C-N fragmentatton and suh\equ~nt rccycllzarion under basic conditions. These contributions are 

concerned with practical synthesis of a various types of tztr3hydroisoquinolines having carbon substituent on the 

5 position and with rrcognition of the oxygenated pattern in isoquinoline alkaloids. 
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Experimental 

Melting point5 were determmed on Huchl 5 10 ;rpparatu\ and are uncorrected. ‘H-NMR spectra were recorded 

on JEOL model FX- 100 and F.X-770 \pcirrornrrera tn C’IICI A ~oitrtton, unless otherwise noted and chemical 

shifts are expressed In ppm (6~ relatlvr to rerrameth~l~llane as internal standard. Abbreviations used are s 

(singlet), d (doublet). t (triplet,. q (qu<trtt‘t I. m (rnulripl~t, ,~nd br ~hroad). IR spectra were taken with Hitachi 

model 260-10 spectrometer in CHCli aolutton, unlt’\s othrruiae noted. Mass spectra were recorded on JfZOL 

model D-300 and Hitachi model M-X0 spectrometers. Preparative TLC was performed on 20 x 20 cm plates 

coated with 0.S mm thickness of Llerck K~e~lgel hOEr5~ (Art 5734, 

General Procedure for Quaternarilation of ~l‘etrah!droisjoquinolines with Cyanoacetonitrile 

Phenolic tetrah!droisoquinollne\ (8.” 9.” 26,” _C I.‘-’ 52,” 53.” j 4 t 3 5 5, th and 5 6l’) were dissolved . 

into CH3CN at room tempernture or by hrat~ng. and ICWCN (excessj was added. Then, the whole was stirred 

at room temperature or refluxed unttl st:tning amine diminished on TLC. Evaporation of the solvent gave the 

corresponding products (1, 13. 15, 1 9 2 1) a\ crystals or oil. which were recrystallized directly or after 

purification by silica gel column ~hromarogr,rph!. 

2-Cyanomethyl-6-hydroxy-7-methoxy- _ 2-melhvl-1,2.3.4-letrahydroisoquinolinium Iodide (1): 

Colorless crystals (XI %j. mp 191.192 C !CHlCN) IR (KBr) 3370 cm ’ (OH). ‘H-NMR (CD?OD): 6 2.93. 

3.46 (2H, m, 4-H), 3.37 (3H, s. NCHj), 3.-W-l 03 (1H. m. 3-t{), 3.84 (3H. s, OCH3), 4.45-4.91 (2H, m, l- 
H), 4.68 (2H, s. CHZCNJ. 6.71. 6.73 teach 1H. s. Ar-H). 7.X6 t IH. s, OH). A&. Calcd for CI~H~~IN~OZ: 

C, 43.35; H, 4.76; N, 7.7X. Found: C. 3 16: H. 4.75: N. 7.X6. 
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2-Cyanomethyl-6-hydroxy-2-methyl-l,2,3,4-~e~rahydroisoquinolinium Iodide (13): Yellow 

needles (80%), mp 179.5-181.5 “c (CH3CN). ‘H-NMR (DMSO-D6) 6 3.14 (2H, t, J = 7 Hz, 4-H), 3.24 (3H, 

s, NCH3), 3.82 (2H, t, J = 7Hz, 3-H), 4.63 (2H, s, l-H), 4.9s (2H, s, CHZCN), 6.60-6.76 (2H, m, 5- and 7- 

H), 7.02 (lH, d, J = 8 Hz, 8-H). 7.58 (IH, s, OH). Anal. CalcdforCtzH~sIN20: C, 43.65; H, 4.58; N, 8.49. 

Found: C, 43.77; H, 4.53; N, 8.65. 

2-Cyanomethyl-8-hydroxy-7-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinolinium Iodide (15): 

Yellow needles (98%). mp 178-180 @ (EtOH-hexane). Anal. Calcd for Ct~H17IN202: C, 43.35; H, 4.76; N, 

7.78. Found: C, 43.18; H, 4.72; N, 7.62. 

2-Cyanomethyl-7-hydroxy-6-methoxy-2-methyl-l,2,3,4-tetrahydroisoquinolinium Iodide (19): 

Colorless crystals (65 %), mp 193-194 @ (CH3CN). And. Calcd for Ci3H17INz02: C, 43.35; H, 4.76; N, 

7.78. Found: C, 43.18; H, 4.78; N, 7.70. 

2-Cyanomethyl-6-hydroxy-7-methoxy-1,2-dimethyl-l,2,3,4-tetrahydroisoquinolinium Iodide 

(20): Colorless needles (62%), mp 167 “c (EtOH). Low MS: miz 246 @4+-l). HRMS: Calcd for C14Hi8N202: 

mlz 246.1367 @4+-l). Found: 246.1372. 

2-CyanomethyI-6-hydroxy-7-methoxy-2-methyl-4-phenyI-1,2,3,4-tetrahydroisoquinolinium 

Iodide (21): Yellow amorphous mass (86%)). mp 118-124 “c. Low MS: m/z 308 @I+-1). HRMS: Calcd for 

C~~HZONZOZ: m/z 308.1523 (XV-l). Found: 30X.151 3. 

2-Cyanomethyl-8-hydroxy-7-methoxy-2-methyl-4-phenyI-l,2,3,4-tetrahydroisoquinolinium 

Iodide (2 2): This compound was subjected to reactions without purification, because of its unstability. 

l-BenzyI-2-cyanomethyI-6-hydroxy-7-methoxy-2-methyl-1,2,3,4-tetrahydroisoquinolinium 

Iodide (23): Yellow prisms (93%). mp I I l-1 13 C (CHZ?C~Z). Low MS: m/z 322 (M+-1). HRMS: Calcd for 

CZOH~ZNZ~~: m/z 322.1679 (M+-1). Found: 322.1667. Picrate, mp 164-165 “c (MeOH). Anal. Calcd for 

C26HzsN5Cb: C, 56.62; H,-4.57; N, 12.70. Found: C, 56.56; H, 4.42; N, 12.66. 

2-Cyanomethyl-6-hydroxy-7-methoxy-2-methyl-l-veratryl-1,2,3,4-tetrahydroisoquinolinium 

Iodide (24): Yellow prisms (90%), mp 144-145 @ (CH2C12). Low MS: m/z 382 (M+-1). HRMS: Calcd for 

C22H26N204: m/z 382.1891 (M+-1). Found: 3X2.1898. 

General Procedure for Formation of 6- (17, 27) or X-Hydroxy- (2, 14, 18, 25) S-methoxy- 

methyl-2-methyl-1,2,3,4-tetrahydroisoquinolines and 8-Hydroxy-7-methoxy-2-methyl-S+ 

styryl-1,2,3,4-tetrahydroisoquinolines (28, 29) by the Reaction of 2-Cyanomethyl-6- (1, 13, 

20, 21, 23, 24) or 8-hydroxy-1,2,3,4-tetrahydroisoquinolinium Iodides (15, 22) with Sodium 

Methoxide 

A mixture of cyanomethiodide (0.2 mmol) and NaOMe (2 mmol) in MeOH (10 ml) was refluxed for 2 h. The 

solvent was removed in wcuo and saturated aqurous NH&l solution was added to the residue. The product was 

extracted with CH2Clz and the organic layer was washed with brine and dried over Na2S04. Evaporation of the 

solvent under reduced pressure gave a crude product, which was purified by preparative TLC with CHCIs-M&H 

(8 : 1 - 20 : 1). 
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8-Hydroxy-7-methoxy-5-methoxymeth~l-2-meth~l-l,2,3,4-tetrahydroisoquinoline (2): From 1; 

pale brown oil (97 %). ‘HNMR: F 2.4X (3H, s. NCHI) . 2.52-2.92 (4H, m, 3- and 4-H), 3.36 (3H, s, 

CH2mff3), 3.57 (2H, s, I-H), 3.85 (3H, s, AtOCHjj, 4.34 (2H, s, ArCH20). 6.74 (lH, s, 6-H). IR: 3560 

cm’ (OH). Low MS: miz 237 (M+). HRMS: Calcd for CI~HIYNO~: m/z 237.1364 @I+). Found: 237.1367. 

S-Hydroxy-5-methoxymethyl-2-methyl-1,2,3,4-tetrahydroisoquinoline (14): From 13; pale brown 

oil (59 %). ‘H-NMR: 6 2.46 (3H, s, NCHs), 2.60-3.02 (4H, m. 3- and 4-H). 3.28 (3H, s, CHzCKW), 3.54 

(2H, s, 1-H). 4.28 (2H, s, ArCHzO), 6.32, 6.85 (each lH, d, J = 8 Hz, 6- and 7-H). Low MS: m/z 207 (M+). 

8-Hydroxy-7-methoxy-5-methoxymethyI-2-methyl-4-phenyl-1,2,3,4-tetrahydroisoquinoline 

(18): From 2 1; pale brown oil (66 %). ‘H-NMR: 6 2.34 (3H, s, NCHs), 2.76 (2H, d, J = 4 Hz, 3-H), 3.16 

(3H, s, CH2EH3), 3.31, 3.97 (each lH, d, J = 15 Hz, I-H). 3.74, 4.12 (each lH, d, J = 12 Hz, ArCHzO), 

3.84 (3H, s, ArOCH3), 4.23 (lH, t, J = 4 Hz, 4-H). 6.76 (1H. s, 6-H). 6.96-7.20 (5H, m, PhH). IR: 3570 

cm’ (OH). Low MS: m/z 313 (M+). HRMS: Calcd for C19H23N03: m/z 313.1676 (M+). Found: 313.1674. 

8-Hydroxy-7-methoxy-5-a-methoxyethyl-2-methyl-l,2,3,4-tetrahydroisoquinoline (25): From 

20; pale brown oil (80 %). ‘H-KMR: 6 1.34 t3H. d, J = 6 Hz, OCHCH3), 2.52 (3H, s, NCHs), 2.54-2.84 

(4H, m, 3-and 4-H). 3.17 (3H. s. CHOCHIJ, 3.63 (2H. s, 1-H). 3.85 (3H, s, ArOCH3), 4.44 (1H. q, J = 6 

Hz, OCHCHs), 6.80 (lH, s, 6-H). Low MS: m!z 251 (M+t). HRMS: Calcd for 04H21NOs: m/z 251.1520 

@I+). Found: 251.1514. 

6-Hydroxy-7-methoxy-S-methoxymeth~l-2-meth~l-l,2,3,4-tetrahydroisoquinoline (17): From 

15; pale brown oil (49 LTC). ‘H-NMR: 6 2.48 (3H, s. NCH1). 2.64-3.00 (4H, m, 3- and 4-H), 3.35 (3H, s, 

CH2mH3), 3.57 (2H, s. l-H), 3.81 (3H, s. AtOCHj), 4.54 (2H, s, ArCH20),6.44 (lH, s, 8-H). Low MS: 

m/z 237 @I+). HRMS: Calcd for CIXHIYKOI: m/z 237.1363 (M+). Found: 237.1359. 

6-Hydroxy-7-methoxy-5-methoxymethyI-2-meth~l-4-phenyl-1,2,3,4-tetrahydroisoquinoline 

(2 7): From 2 2; pale brown oil (61 %). ‘H-NMR: 6 2.29 (3H, s, NCH3), 2.78 (2H, d, J = 4 Hz, 3-H), 3.12 

(3H, S, CH2wH3), 3.32, 3.82 (each 1H. d. J = 15 Hz, l-H), 3.85 (3H, s, ArOCH3), 4.10, 4.30 (each lH, d, 

J = 12 Hz, ArCHTO). 4.24 (lH, t. J = 3 Hz, 4-H). 6.54 (IH, s, S-H), 6.96-7.20 (5H. m, PhH). Low MS: m/z 

3 13 @I+). 

8-Hydroxy-7-methoxy-2-methyl-S-~r~n~-~-phenylvinyl-l,2,3,4-tetrahydroisoquinotine (2 8): 

From 23; red amorphous mass (67 B). ‘H-NMR: 6 2.50 (3H, s, NCH?.), 2.72, 2.95 (each 2H, t, J = 5.9 Hz, 

3- and4-H), 3.61 (2H, s, I-H). 3.92 (3H. s, AtQCH?), 6.85 (1H. d. J = 16.2 Hz, oletinic H). Low MS: m/z 

295 (M+). HRMS: Calcd for CI vH? INO:: m iz 295.1570 &I+). Found: 295.1568. 

8-Hydroxy-7-methoxy-2-methyl-5-trans-~-(3,4-dimethoxyphenyI)vinyl-l,2,3,4-tetrahydro- 

isoquinoline (29): From 24; brown oil (52 o/c). ‘H-NMR: 6 2.52 (3H, s, NCH3), 2.64-3.04 (4H, m, 3- and 

4-H), 3.63 (2H, S, 1-H). 3.86, 3.8X, 3.91 (each ?H, s, AtQCHj), 6.73 (lH, d, J = 16 Hz, olefinic H), 6.84 

(lH, S, 6-H), 6.88-7.16 (4H, m. oletinic and ArH). Low MS: m/z 355 (M+). HRMS: Calcd for C~rH25N04: 

m/z 355.1782 (M+). Found: 355.1787. 
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Formation of 5-Ethoxymethyl-8-hydroxy-7-methox~-2-methyl-l,2,3,~-tetrahydroisoquinoline 

(12) by the Reaction of 2-Cyanometh~l-6-hydroxy-l,2,3,4-tetrahydroisoquinolinium Iodide 

(1) with Sodium Ethoxide 

A NaOEt solution INa (12 mg. 0.5 mgatomi / L:tOH (S mljj was added to a solution of cyanomethiodide (1) (36 

mg, 0.1 mmolj in EtOH (5 ml). and the whole wah reflured for 2.5 h. The solvent was removed in wcuo and 

saturated aqueous NH&l solution was added to the residue. The product was extracted with CH2C12 and the 
organic layer was washed with brine and dried over NazSOd. Evaporation of the solvent in vacua gave a brown 

oil (35 mg), which was purified by preparative TLC with CHCkMeOH (8 : 1) to give a pale brown oil (23 mg, 

91 ‘%i;). ‘H-NRIR: 6 I.22 !3H. t. J = 7 Hz. O(‘lI:(‘H~) . 2.47 (3H. 5. NCH3). 2.52-2.92 (4H, m, 3-and 4-H), 

3.SO (2H. q, J = 7 llz, OC/I:CH:I. 3 56 (?Il. \. I-Hr. 3 X-l (3H, s, ArOCHj), 4.38 (2H, s, ArCHzO), 6.74 

(IH, s, 6-H). 1R: 3550 cm ’ (OH). Lou ZIS- III : 251 (hl’). HRMS: Calcdfor CIIHZINO~: m/z 251.1519 

(M+). Found: 251 1513. 

Reaction of 2-Cjanomethyl-6-hJdro\y-7-methoxj-2- methyl-1,2,3,4-tetrahydroisoquinolinium 

Iodide (1) with Sodium hlethoxide at Room Temperature 

NaOMe (108 mg, 2 mmol) ~a\ added to ;I W!~IIO~ of c>anomethlodide (I 1 (72 mg, 0.2 mmol) in MeOH (10 

ml). The whole was stIrred for 7.5 h at 24 Y. The \oIvent V, ;I, removed in vucw and saturated aqueous NH4CI 

solution was added to the residue. The product ~\as extracted with CHKII, and the organic layer was washed 

with brine and dried over NazS0~. E\aporiition of the \olvem irk I?UCIUI gave a brown oil (54 mg), which was 

separated by prepllr-ative TLC LI Ith CHCIJ-MeOtt ( 15 : I i to afford 11 and 2. 

~Y-Cyanomethyl-N-~-~~-hydrox~-~-methox~-2-methoxymethyl)ethylmethylamine (11): Colorless 

needles (33 mg, 62 Q 1. mp 7X-7X.5 YY tkOEr-hexanr,. ‘H-NMR: 6 2.41 (3H, s, NCH3), 2.68 (4H, s, 

ArCH2CH2N). i.‘lX tiH. s, CH?(X‘!/~I, 3.56 (7tt. \. NCHrCN), 3.8.5 (3H, s, AtOCH3j, 4.36 (2H, s, 

ArCH:O). 6.74, 6.X0 reach IH. 5. ArH) 1.~ \lS: VI:: 164 (M’). HRMS: Calcd for C14HznN203: m/z 

263.1472 01’). Found: 26-l 1-W. .Aw!. Ca!cci for CIIHION~O?: C. 63.62: H, 7.63; N, 10.60. Found: C, 

63.50: H, 7.6X: N, 10.33. 

8-Hydroxy-7-methoxy-5-methox~meth~l-2-meth~l-t,2,3,~-tetrahydroisoquinoline (2): Pale 
brown oil (5.6 mg, I2 “r), spectral data of whl<h were colncldent with those of a sample obtained by heating of 

1 with NaOMe m klcOH. 

Recyclization of ~l’-C~anometh~I-.Y-j-(j-h~drou~-~-methoxy-2-methoxymethyl)ethylmethyl- 

amine (11) to X-Hydrox~-7-mctho~~-~-n~etho~~methyl-2-methyl-l,2,3,~-tetrahydroisoquino- 

line (2) 

A solution of 11 (36 mg, 0.14 mmol) and fiaOMe (23 mg, 0.4 mmol) in MeOH (5 ml) was refluxed for 3 h. 
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Usual work-up as above gave 2 (24, mg. X7 %) as ‘t pale brown oil. spectml data of which were coincident with 

those of a sample obtained from I 

Preparation of Authentic Specimens (2 and 17) 

For 2; a mixture of 9 (LY4 mg, I mmol), 35 % formalin (1.5 ml), 50 % aqueous KOH solution (2 ml) and 

MeOH (3 ml) was refluxed for 4 h. Usual work-up as above gave 2 (pale brown oil, 29 mg, 12 %), spectral 

data of which were coincident with those of a sample obtained from 1. 

For 17; a mixture of isocorypalline (8) (194 mg, 1 mmol), 35 B formalin (1.5 ml), 50 % aqueous KOH 

solution (2 ml) and MeOH (3 ml) was retluxed for 4 h. Usual work-up as above gave 17 (pale brown oil, 20 

mg, 9 %), spectral data of which were coinctdent with those of a sample obtained from 1 5. 

Synthesis of Litebamine (4 ) 

(S) -O,O-Diacetylboldine (3 I ) 

(+)-Boldine (3 0) hydrochloride”’ (364 mg. 1 mmolj was neutraltzed wtth aqueous ammonia solution, and the 

free base was extracted wtth CHZCI~. Organic layer ua\ abashed wtth brine and dried over MgSOd. Evaporation 

of the solvent in L’UWO gave colorless plate< (33 1 rng)~ to CH?Cl? (6 ml) solution of which was added ACZO (306 

mg, 3 mmol) and pyridine t 3 I X mg. 4 mmol j. The u hole was starred overnight at room temperature. After water 

was added to the mixture, the product ~.a\ extracted wtth CHrCl?. Organic layer was washed with brine and 

dried over K?CO3. Evaporatton of the solvent gave lemon-yellow amorphous mass (43’1, mg), which was 

purified by column chromatography Isilica gel (I 2 g). rluent: CHClq] to afford lemon-yeliow amorphous mass 

(31) (373 mg, 91 0). ‘H-NMR: a 2.34. 2.36 (each 3H. s, COCH3). 2.55 (3H, s. NCH3), 2.97 3.25 (4H, 

m, 4- and%H), 3.5Y. 3.X-4 (each 3H. 5, OCH;). 6.81. 6.Y6 (each ILL, s, 3-and 8-H). 8.06 (IH, s, It-H). IR 

(KBr): 1775 cm-’ (A~OCOCH?I. Low hlS: m,r 31 I (hl’j HRMS: Calcd for C23H?sNOh: m/z 411.1680 @I+). 

Found: 411.1686. Methiodide. mp 275-E 5 ‘C (EtOHj. A&. Calcd for Q4H2xINOh: C, 52.09; H, 5.10; ._ 

N, 2.53. Found: C, 51.84: H. 4.9X: N. 7.17 

(S)-O,O-Diacetylboldine Cjanomethiodide (32) 

A solution of 3 1 (1.63 g, 3 mmol) and ICH?CN (6.6 g. 30 mmol) tn CH;?CIz (8 ml) was stirred at room 

temperature for 18 h to hbetate whtte crystals, which were collected by filtration. A small amount of ether was 

added to the filtrate to give whtte prectpttatr. Both depo\tts were combined and recrystalhzed from MeOH to 

afford colorless needles (32) (Y-45 mg, 11 %). mp 17X C (dec.). ‘H-NMR (DMSO-de): 6 2.29, 2.36 (each 3H, 

s, COCHs), 3.20 (31~. s. NCHij. 3.63. 3.X0 teach 3H, s. OCHij, 4.86 (lH, dd, J = 11, 3 Hz, 6aH), 5.06, 

5.40 (each lH, d, J = 16 Hz, NCH:CN), 7.09, 7.17 (each IH, s. 3- and X-H), 7.90 (lH, s, 11-H). IR (KBr): 

1765 cm-l (ArOCOCH3). Low MS: ml: 3.51 (M’j. AmI. Calcd for CzsH271N206: C, 51.92; H, 4.71; N, 4.84. 

Found: C. 51.73; H. 4.85: N. 4.xX. 
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l-(~N-C~anomethyl-N-methylamino)eth~l-~,7-dih~drox~-~,6-dimethox~phenanthrene (33) 

Concentrated HCl solution (67 tug, 0.6 mmol) was added to a suspension of the cyanomethiodide (3 2) (118 mg, 

0.2 mmol) in MeOH (3 ml) and the whole was refluxed for 1 h. Water (5 ml) and NaHC03 (84 mg, 1 mmol) 

was added to the cooled reaction mixture and the product was exnacted with CHzC12. Organic layer was washed 

with brine and dried over MgS04. Evaporation of the solvent in vucuo gave pale orange-yellow amorphous mass 

(73 mg), which was purified by column chromatography [silica gel (7g), eluent: CHCb] to yield pale yellow 

crystals (33) (72 mg, 96 %), mp 167-168 “c (EtOH). ‘H-NMR (DMSO-d6): 6 2.40 (3H, s, NCHa), 2.52 - 

2.84, 3.00 - 3.28 (each 2H, m, ArCHzCH2N). 3.78 (2H. s, NCH2CN) 3.82, 3.99 (each 3H, s, OCH3), 7.12, 
7.24 (each IH, s, 2- and 8-H) 7.45, 7.69 (each IH, d, J = 9 Hz, 9- and 10-H). 9.04 (IH, s, 5-H). IR (KBr): 

1620 cm’. Low MS: m/z 366 (M’). Ad. Calcd for CZIH~?NZQI: C, 68.84; H, 6.05; N, 7.65. Found: C, 

68.76; H, 5.88: N, 7.49. 

Litebamine (4): 

From 3 2; a mixture of the cyanomethiodide (3 2) (57.8 mg. 0.1 mmol), NaOMe (30 mg, 0.55 mmol) and MeOH 

(10 ml) was refluxed for 6 h. To an ice-cooled reaction mixture was added dry ice (ca. lg) and then the solvent 

was evaporated in VLICUO. The residue was directly subjected to column chromatography [silica gel (2Og), eluent; 

CHC13-MeOH (15 : l)] to give brown crystals (4) (23.5 mg. 69 %), mp 218-219 “c (MeOH) (lit.6 mp 218-220 

“c). ‘H-NMR (DMSOd6): 6 2.43 (3H, s, NCHs), 2.67. 3.09 (each 2H, bt, J = 5.7 Hz, ll- and 12-H), 3.53 

(2H, s, 14-H) 3.72, 3.94 (each 3H, s, OCH?), 7.16 (lH, s, 8-H), 7.40, 7.59 (each lH, d, J = 9 Hz, 9- and lo- 

H), 8.90 (lH, s, 5-H). IR (KBr): 16oOcm~‘. Low MS: m/z 341 (M++2, 2). 34fJ (M++l, 16), 339 (M+, 70). 

338 (26), 296 (100). 281 (40), 253 (16). Anal. Calcdfor C20HZlh’04: C, 70.78; H, 6.24; N, 4.13. Found: C, 

70.59; H, 6.31; N, 3.99. 

From 3 3; a mixture of the methine base (3 3) (74. I mg, 0.2 mmol), NaOMe (337 mg, 6 mmol) and MeOH (10 

ml) was refluxed for 6 h. Treatment simtlar to that noted for 32 gave brown crystals (4) (57 mg, 83 %), mp 

218-219 C (MeOH). spectral data of which were coincident with those of litebamine (4) obtained from 32. 

General Procedure for Formation of ~li-Cyanomethyl-N-~(5-hydroxy-2-methylphenyl)ethyl- 

amines (34, 35, 38, 39, 41, 42) and N-Cyanomethyl-N-~-(3-hydroxy-2-methylphenyl)ethyl- 

methylamines (36, 40): Reductive Cleavage of 2-Cyanomethyl-6- (1, 13, 20, 21, 23, 24) and 

8-hydroxy-1,2,3,4-tetrahydroisoquinolinium Iodides (15, 22) with Sodium Borohydride 

NaBH4 (2 mmol) was added to a suspension of cyanomethiodide (I mmol) in i-P&H (20 ml). The whole was 

stirred for 0.5 h at room temperature. The solvent was removed in vacua and water was added to the residue. 

The product was extracted with CHC13 and the organic layer was washed with brine and dried over NazS04. 

Evaporation of the solvent in VUCLW followed by purification on preparative TLC with CHCkMeOH (20 : 1) 

afforded the title compounds. 

N-Cyanomethyl-N-~(5-hydroxy-4-methoxy-2-methylphenyl)ethylmethylamine (34): From 1; 

colorless needles (91 %), mp 87 % (i-PrOH). ‘H-NMR: 6 2.24 (3H, s, ArCHs), 2.41 (3H, s, NCH3), 2.62 
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(4H, s, ArCHKHzN), 3.55 (2H, s, NCH;?CN), 3.82 (3H, s. OCH3), 6.60, 6.68 (each lH, s, ArH). IR: 3570 

cm’ (OH). Low MS: m/z 234 @I+). And. Calcd for Cl 3Ht KN?OZ: C, 66.64; H, 7.74; N, 11.96. Found: C, 

66.56; H, 7.64; N, 11.80. 

N-Cyanomethyl-N-p-(5-hydroxy-2-methylphenyl)ethylmethylamine (35): From 13; colorless 

needles (91 %), mp 80-82 @ (EtOH-hexane). ‘H-NMR: S 2.22 (3H, s, ArCH3), 2.42 (3H, s, NCHs), 2.66 

(4H, s, ArCHzCH2N), 3.56 (2H, s, NCH?,CN), 6.56 (lH, dd, J = 8, 3 Hz, 4-H). 6.59 (lH, d, J = 3 Hz, 6-H), 

7.00 (lH, d, J = 8 Hz, 3-H). IR: 3380 cm’ (OH). Low MS: m/z 204 (M+). HRMS: Calcd for C12Ht6N20: 

m/z 204.1261 @I+). Found: 204.1265. 

N-Cyanomethyl-N-~(3-hydroxy-4-methoxy-2-methylphenyl)ethylmethylamine (36): From 15; 

pale yellow oil (66 %). ‘H-NMR: 6 2.20 (3H, s, ArCHx), 2.40 (3H, s, NCH3), 2.44-2.84 (4H, m, 

AKHzCHZN), 3.54 (2H, s, NCHzCN), 3.82 (3H. s, OCH3), 6.60 (2H, s, ArH). Low MS: m/z 234 @I+). 

HRMS: Calcd for CI 3H1 sNz0Z: m/z 234.136X (M’). Found: 234.1370. 

N-Cyanomethyl-N-~(2-ethyl-5-hydr~xy-4-meth~xyphenyl)ethylmethylamine (38): From 20; 

colorless needles (84 %), mp 80-80.5 C (i-PrOH). ‘H-NMR: 6 1.20 (3H, t, J = 7.5 HZ, AICHZCH~), 2.42 

(3K s, NCW), 2.57 (2H, q, J = 7.5 Hz, .4rCWCH?). 2.64 (4H. s, ArCHzCH2N), 3.56 (2H, S. NCHzCN), 

3.84 (3H, S, OCH?), 6.62, 6.6X (each IH, s, ArH). IR: 3570 cm-* (OH). Low MS: m/z 248 (M+). A&. 

Calcd for Ct4HzaN202: C, 67.72; H, X.12; ii, 11.28. Found: C, 67.75; H, 8.32; N, 11.15. 

N-CyanomethyI-N-[B(5-hydroxy-4-methoxy-2-methyIphenyI)-~phenyl]ethyImethylamine 

(39): From 2 I; pale yellow oil (96 %). ‘H-NMR: 6 2.21 (3H. s, AtCH3). 2.37 (3H, s, NCHs), 2.96 [2H, 

d, J = 8 Hz, NCH2CH(Ph)Ar]. 3.44 (2H, s, NCH2CN), 3.80 (3H, s, CXH3), 4.20 [lH, t, J = 8 Hz, 

NCfKHPh)Arl, 6.59, 6.79 (each IH. s, ArH), 7.00-7.32 (SH, m, PhH). Low MS: m/z 310 (M+). HRMS: 

Calcd for Ct9H22N20L: m/z 310.1679 (M’). Found: 310.1676. 

~-Cyanomethyl-N-[~(3-hydroxy-4-methoxy-2-methylphenyI)-~phenyI]ethyImethylamine 

(40): From 22; pale yellow oil (55 %), ‘H-NMR: 6 2.16 (3H, s, ArCW), 2.38 (3H, s, NCH3), 2.99 [2H, 

observed as dd, J = 8, 2 Hz. NCH2CH(Ph)Ar], 3.48 (2H, s, NCHlCN), 3.83 (3H, s, OCH3), 4.25 [ lH, t, J = 

8 Hz, NCH2CWPh)Arl. 6.69 (2H, s, ArH), 7.00-7.32 (5H. m, PhH). Low MS: m/z 310 @I+). HRMS: 

Calcdfor C~~HZZNZOL: m/z 31Ol680 (M’). Found: 310.3685. 

~-Cyanomethyl-~-~~2-P(phenyl)ethyl-5-hydroxy-4-methoxyphenyl]ethylmethylamine (41): 

From 23; COlOrleSS oil (74 %). ‘H-NMR: 6 2.39 (3H. S, NCH3), 2.59 (4H, S, ArCH2CHzN), 2.84 (4H, s, 

ArCH2CH2Ph). 3.51 (2H, s, NCHzCN), 3.78 (3H, s, OCH3), 6.52, 6.68 (each lH, s, ArH), 7.00-7.36 (5H, 

m, PhH). Low MS: m/z 324 (M+). HRMS: Calcd for C~~IHUNKB: m/z 324.1837 (M+). Found: 324.1838. 

~-Cyanomethyl-~-~I2-~(3,4-dimethoxyphenyI)ethyl-S-hydroxy-4-methoxyphenyl]ethyl- 

methylamine (42): From 24; pale yellow oil (76 %). ‘H-NMR: 6 2.39 (3H, s, NCHs), 2.57 (4H, s, 

ArCH2CH2N). 2.80 (4H, s. AtCFQCHzAr), 3.51 (2H, s, NCHZN), 3.79, 3.80, 3.83 (each 3H, s, OCH3), 
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6.54, 6.60 (each IH, s, ArH), 6.64-6.84 (3H. m, ArH). IR: 3570 cm-l (OH). Low MS: m/z 384 @I+). 

HRMS: Calcd for Cz?HzsNza: miz 384.2041( @I’). Found: 384.2055 

General Procedure for Formation of 6- (45, 48) and 8-Hydroxy-S-alkyl-1,2,3,4-tetrahydro- 

isoquinolines (43, 44, 46, 47, 49, SO): Recyclization of N-Cyanomethyl-N-!3-(3-hydroxy-2- 

methylphenyl)ethylamines (36, 40) and N-Cyanomethyl-N-P-(5-hydroxy-2-methylphenylb 

ethylmethylamines with Sodium Methoxide (34, 35, 38, 39, 41, 42) (Method A) 

A solution of N-cyanomethyl-N-P-aryrylethylmethylamine (0.2 mmol) and NaOMe (0.6 mmol) in MeOH (10 ml) 

was refluxed for 2 h. The solvent was remobsed in vucw and saturated aqueous NH4Cl solution was added to the 

residue. The product was extracted with CHC13 and the organic layer was washed with brine and dried over 

NazS04. Evaporation of the solvent in vucw followed by purification on preparative TLC with CHCb-MeOH 

(15 : 1) afforded the title compounds. 

8-Hydroxy-7-methoxy-2,5-dimethyl-1,2,3,4-tetrahydroisoquinoline (43): From 34; colorless 

needles (86 %), mp 120-121 “c (AcOEt-hexane). ‘H-NMR: 6 2.14 (3H, s, ArCHj), 2.47 (3H, s, NCHs), 2.68 

(4H, s, 3- and4-H), 3.56 (2H, s, I-H), 3.81 (3H. s, ArOCH3), 6.55 (IH, s, 6-H). IR: 3590crr.’ (OH). Low 

MS: miz 207 (M’). HRMS: Cdkd for CI 1H I ?KOz: N~:Z 207.1258 (M’). Found: 207.1264. 

8-Hydroxy-2,5-dimeth~l-l,2,3,4-tetrah~droisoquinoline (44): From 35; colorless oil (86 %). ‘H- 

NMR: 6 2.09 (3H, s, ArCH?), 2.56 (3H. s. YCH3,. 2.63-2.98 (4H, m, 3- and 4-H), 3.64 (2H, s, I-H), 6.46, 

6.78 (each 1H. d, J = 8 Hz, h- and 7-H). Low MS: m/z 177 @I+). 

6-Hydroxy-7-methoxy-2,S-dimeth~l-1,2,3,4-tetrahydroisoquinoline (45): From 36; colorless oil 

(71 %). ‘H-NMR: 6 2.11 (3H, s. ArCHl), 2.43 (3H, s. NCH3), 2.69 (4H, s, 3- and4-H), 3.48 (2H, s, 1-H). 

3.81 (3H, s, AIOCH~), 6.36 (1H. s, X-H). Low MS: m/z 207 CM+). 

5-Ethyl-8-hydroxy-7-methoxy-2-meth~l-l,2,3,4-~e~rahydroisoquinoline (46): From 38; colorless 

needles (90 %j, mp 109I10 T (AcOEt-hexanri ‘H-NMR: 6 1.15 (3H, t, J = 7 Hz, ArCHzCH3), 2.48 (3H, s, 

NCHj), 2.50 (2H. q, J = 7 Hz, ArCH?CHJ). 2.60-2.88 (4H, m, 3- and4-H), 3.57 (2H, s, l-H), 3.81 (3H, s, 

OCH3), 6.53 (IH, s, 6-H). IR: 3540 cm’ (OH). Low MS: miz 221 (M+). 

8-Hydroxy-7-methoxy-2,S-dimethyl-4-phen~l-l,2,3,4-tetrahydroisoquinoline (47): From 39; 

pale brownoil (79 %). ‘H-NMR: fi 1.82 (3H. i;, ArCH?). 2.33 (3H, s, NCH3), 2.76 (2H, d, J = 4Hz, 3-H), 

3.28, 3.97 (each 1H. d, J = IS Hz. ~-HI. 3.X1 t3H. s, OCH3). 6.50 (lH, s, 6-H), 6.88-7.32 (jH, m, PhH). 

IR: 3550 cm~’ (OH). Low MS: VI!: 2x3 (41‘). 

6-Hydroxy-7-methoxy-2,5-dimeth~l-4-phen~l-~,2,3,4-tetrahydroisoquinoline (48): From 40; 

pale brown oil (71 %). lH-NMR: 6 1.78 (3H. s. ArCH\). 2 35 (W, s, NCHj), 2.85 (2H, d, J = 4 Hz, 3-H), 

3.39, 3.87 (each IH, d, J = IS Hz, 1-H). 3.X5 r3H. s. OCH3), 4.12 (IH, J = 4 Hz, 4-H). 6.45 (IH, S, 8.H), 
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6.84-7.28 (5H, m, PhH). Low MS: niiz 283 (M-). 

8-Hydroxy-7-methoxy-2-methyl-S-~-phenylethyl-l,2,3,4-tetrahydroisoquinoline (49): From 41; 

pale brown oil (73 %). ‘H-NMR: 6 2.46 (3H, s, NCHj), 2.60 - 2.88 (8H, m, 3- and 4-H and ArCHzCHzPh), 

3.57 (2H, s, I-H), 3.75 (3H, s, OCH?), 6.44 (lH, s, 6-H). 7.00-7.40 (5H, m, PhH). Low MS:m/z297 @l’). 

HRMS: Calcdfor C19H23h’oZ: m/z 297.1728 @I+). Found: 297.1728. 

5-~-(3,4-Dimethoxyphenyl)ethyl-8-hydroxy-7-methoxy-2-methyI-1,2,3,4-tetrahydroiso- 

quinoline (SO): From 42; pale brown oil (88 %). ‘H-NMR: 6 2.48 (3H, s, NCH3), 2.52 - 2.84 (8H, m, 3- 

and 4-H and ArCHzCHzAr’), 3.58 (2H, s, 1-H). 3.76. 3.81, 3.83 (each 3H, s, OCI13), 6.44 (lH, s, 6-H), 

6.56-6.84 (3H, m, ArH). Low MS: m/z 357 (M’). HRMS: Calcd for C21H27N04: m/z 357.1938 (M+). 

Found: 357.1923. 

One-pot reaction (Method B) 

NaBH4 (6 mmol) was added to a suspension of cyanomethiodide (0.2 mmol) in MeOH (10 ml). After stirring 

for 1 h at room temperature, NaOMe (6 mmol) was added to the mixture. The whole was refluxed for 2 h and the 

solvent was evaporated in L’UUO. Treatment similar to that noted in Method A afforded 4 3 (83 %), 4 4 (68 %), 

46 (71 %), 49 (89 5%). and 50 (86 %“r), respectively. They were identical in all respects with compounds 

prepared by Method A. 
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