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SYNTHESIS OF AROMATIC CHLOROBERBINES 
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m t  - The introduction of i-hlorhe atoms into aroma/ic rings o i  berbines was eilpded 

lion? an €tho~;viarbJn?id~~yr~?up which does not undergo dei-ompositim unJe.r /nz i<ndicions 

of the B/schler-&&veralsA i reactiun At the end of /he svnthesis of the berbine ring svsten? 

this group was lrans:>rmipd into a priiiiart dromatii J n i k  whim w ~ s  converted into 

chlorine by the Sdndn?@pr reaction Thus berbines 6?,b chlorinated in lhr ardmatir ring .A 

andberblnes IOqb chlorinated in /he aromahi ring0 were prepared The preparation ~ 1 i  thr 

s t a r t i ~ ~ - ~ ~ ~ ? ~ ~ ~ ~ / , ~ ~ I . ? n i i n e s  l a b  with an e/houvcarb~3n?ido grdup was also disru.csed 

Berblne or 56.13.13a-tetrahydro-8H-dibenzo[aag]qulnoI~zine and i t s  der ivat ive i  have natural o r  

hynthetlr orlglns and several thousand publlcatlons on the l r  chernlcal and pharn~acoloqlcal properties 

iiave been reported 1-5 

A l l  I nown berblnes contain generaly only oxygen function (OH, OMe, O-CH20.)  into aromatic rings A 

small number o f  Compounds contalnmg other functions has been describedb-g In fac t  the dlrect 

introduction of a withdrawing group on the aromatlc r ings prevents the R and C r ing closure under the 

Bischler-Nap~eralski reaction conditions. Previous studies In our laboratory have shown the importance 

of aroniatic subst l tut ion for the o-adrenerglc antaaonist act lv i ty  of berblnes 10-12 In a further. extension 

of our studies In th ls  area we describe here the synthesis of same chiormated derivatives o f  the berblne 

heterocycle. 



Chlorination of the r ina A -The introductlon of a chlorine atom i n  the aromatic r ing A was realized by 

using an ethoxycarbamido group as precursor l5cheme I).  

Scheme I. Chlorination of berbine in the ring A (a : R=H, b . R=CI) 

As has been described13 this group promotes the Bischler-Napieralski reaction and the cyclization occurs 

selectively at the para position. The start ing material 2 in this reaction was synthetized by 

condensation of p-phenethylamines I w i th  3,4-dimethoxyphenylacetyl chloride under the Schotten- 

Baurnann reaction conditions. Dehydrative cyclization of 2 under the Bischler-Napieralski conditions 

followed by reduction w i t h  sodium cyanoborohydride i n  rnethanolic solution afforded 

tetrahydroisoquinolines 3. 

The Mannich reaction 14. 15 of these bases w i t h  36 % formaldehyde solution in the presence of a strong 

acid yielded the berbines 4. Hydrolysis of the ethoxycarbamido group w i th  KOH in ethanolic solution 

gave 5 and the Sandmeyer reaction of these bases afforded the chloroberbines 6 

The start ing p-phenethylamines 1 were prepared, as described previously by lshiwata and ltakura,lfi from 

m-nitrobenzaldehydes (Scheme 2). 
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CHO 

CHO C H = C H N 0 2  

1 

Scheme 2. Synthesis of phenethylaminesl (R=H, CI) 

The most mportant  modification in this Scheme concerns the reduction of the 3-ethoxycaPbamido-p- 

nltrostyrenes. Usually l ithium alumlnum hydrlde 1s used for thls reduction.f6 But in this case the 

carbamate group would be easlly reduced to amine. Furthermore catalytic hydrogenation under basic 

conditions '8 (e.g pyridine) i s  not applicable because of the instabi l i ty of the carbamate group. Thus, 

this reduction was effected by catalytic hydrogenation over I 0  W PdK, (at 70 'C, 8 0  bar, 2 h), In highly 

acidic solution (AcOH + 5 W H2504),I9 in order to avoid the dimerization of these compounds occurring i n  

less acidic (AcOH) or neutral (EtOH) solutions.20.2' (Scheme 2). 

Chlorination of the r ina D -In a similar manner the bases I0 chlorinated in the r ing D were synthetized 

(Scheme 3) R 

9 ..b T O O  

Scheme 3. Chlorination of berbines i n  the r ing D (a : R-OMe, b : R=H) 

Reduction of I-(3-nitro-4-methoxybenzyl)-I.2.3,4-tetrahydroisoquinolines 7 wi th  stannous chloride 

dihydrate in acidic solution yielded the corresponding amino compounds B. The Mannich reaction of 

these bases w i t h  36 W formaldehyde solution in ethanol (without acid) afforded the I I-aminoberbines 

9.22 Their treatment according to the Sandmeyer reaction conditions gave the I I -chloroberbines 10. 



In conclusion, t h ~ s  rnethod uslng an ethoxycarbamldo group as precursor of chiorme atoms IS an ef f lc lent  

route to  Introduce electron-withorawmg atoms Into berblne r ing  systew 

Furthermore, th l s  method should al low the 1ntrodUctlon of a wlde variety of wbst l tuents  Into the 

aromatlc r lngs of berblnes F ,  I, N02, CF3, , ny uslng the Sanarneyer react lon at the end of the 

EXPERIMENTAL 

Meltlng pOlnts (uncorrected) were deterrnlnea on a KOFFLiR hot-stags apparatus 5peclral  data were 

obtained w l t h  a Beckman lR4230 spectrophotometer and a Rruker AC 200 nmr spectrometer Analyses 

were performed by Cent Serv Microan. Vernalson A l l  t i c  were pertorrned on Merck 511ica Gel F-254 

plates (CHC13-MeOH, 18 21 

4-Chloro-3-nitrobenzaldehvde Diethvl Acetal -A mix ture of 4-chloro-3-nitrobenzaldehyde (50 g, 0 2 6 9  

mol l ,  t r i e thy l  orthoformate (80.2 g, 0.53 mol l .  NH4CI ( 2 2 4  g l  and E:OH ( 9 0  rnl) was s i l r red  at room 

temperature for 30  h. A i te r  evaporation of the solvent the mixture was extracted w i t h  Et20 ( 3  x I 0 0  

m l l  The comblned orqanic solution: were washed w ~ t h  water, drled (Plg5011 and evaporated to qlve 68.3 

g ( 9 7 W o f  a pale yellow o i l ,  bp 1 3 0 1 3 3  'C (3 -4  mmHa) lr (CHCI-0: v NO? I 5 5 5  and 1345 cm 1 .  IH-  

Nmr K D C I j I  6 I 25 ( t ,  J= 6.6 HZ, 6H. 2 X CH~CHZI, 3 58(q . i?= 6 6 HZ.3H. 2 X CH2CHjj. 5 5 4  ( 5 ,  IH, CHI, 

758(m,2H,H5+H6) ,800(d ,J_= I 2 H Z . l H .  H2j Anai;CalCd for C l  IHIJ IJO~C: C. 5087 ,  t!. 5.39; N, 5.39 

Found C, 5 0  58. H, 525;  N, 5.33 

3-Amino-4-chlorobenzaldehvde Dlethvl Acetal I n  accordance w l t h  the method desir lbed prev1ously,23 -- 

200 g ( 0 8 3  m o l l  of Na25 9 H20 were dlssolved in  200 m l  of water 2nd 85 m i  of  concentrated HCI were 

added dropwlse dur i r~g 30  min. To t h ~ s  acid solution 68.3 g (0.263 m o l l  of the prevlous described 

compound dissolved I n  EtOH (330 m l l  were added and the whole mlxture was ref luked for 6 h Af ter  

evaporation or the solvent the mixture was extracted w ~ t h  Et20 (3 x 1 0 0  mi) .  Tne ethereal soiutlon was 

washed w i t h  water, dried iMgSO4) and evaporated t o  give 38.6 g 164 3 o i  a redd1;h oi l ,  bp I 1 8 -  I 2 0  'C 

(3-4 mrn Hg) ir (CHCIj) v NH2 3490 and 5400 cm - 1  I H - ~ m r  ICDCI~) 8 i ~ t ,  J= 6 9  HZ, 6 ~ ,  2 x 

C H 2 C ~ ) .  2 7 8  ( 5 .  2H. NH2). 3.68 (rfl, 4H, 2 X CH2CH3). 5.56 (5, IH, CH!, 7.5 \rn, 314, arorri l. C3kd for 

C l  lH16N02CI: C, 57.49, H, 6.97. N, 6 .10  Found C. 5728 ;  H, 6 8 9 ,  N, 6.05, 

4-Chlor0-3-ethox~carbamidobenIaidehyde_ -To a s t ~ r r e d  solutlon of the previous described amine (36 9, 

0.157 m o l l  i n  pyridine (85 mi),  cooled to  0-5 'C, was added dropwise ethy! chioroiormate (27 24 y. 0 2: 

m o l )  A f te r  the addition was completed the reactlon mixture was heated a t  60 'C for 3 0  min, tnen was 

Cooled to  room temperature, di luted w i t h  H20 (85 m l )  and acldl f ied w i t h  15 % aq. HCI (340 m l )  The 
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mixture was st lrred overnight and extracted w l th  C&CI:. The extract was dried iMg50ql and evaporated 

t o  afford 26.05 g (73 $1 of white needles recrystallized from petroleurn ether (8Q- I 0 0  'C), rnp 60-61 'C 

l r  (CHC13) : v NH 3430, v C=O (carbarnate) 1740, v C-0 (aldehyde!I 7 l O c m l .  l ~ - ~ r n r  i C D i l j i  6 I 36 i t ,  4 
= 72Hz,  3H, CH$tI3), 429(q ,  J =  7 2  Hz, 2H,C&CHjj, 723 (m, lH. NHl, 7.53 lm, iH, Hg Hq!, 8.73 id, J_ 

= 1.3 Hz, IH, Hgl, 9 9 8  (s, IH, CilO). Calco for C~DH][INO~CI C, 5275;  11, 139 :  N, bl:. Found C, 

52  58; H, 436 ;  N, 6.09 

4-Chloro-3-ethoxvcarbarnido-I-nitrostvrene -A mixture of tne previous described benzaldehvde (102 g. 

45 mol), AcONH4i5.31 g), Ac$O 37 mi), andMeN02 ( 1 5 5  rnl) in AcOH I40  ml1 was refluxed lor  2 h The 

mixture was cooled in ice-cold bath and the yellow precipitate was f l l tered Recrystal i i ra t ion from 

ethanol gave 8 24 g (68 %) of yellow needles, mp 106- 107 'C l r  ICHCl j l  v NH 3430, v C=O icarbarmate) 

1735, v C=C 1635, v NO2 1345 cm-I \ ~ - N m r  (CDC13) 6 7 I 9  (m, IH. NHI. 7.59 (d, J_ trans = 13.7 Hz. IH, 

CH=CHN02), 7.95 (d, J trans = 1: 7 Hz, IH, CH=CI NO:) Calca for C 1 l H l  iN20qCI C, 48  73; H, 406, 

N, 10.35. Found. C, 48 69, H, 4 03; N, 10.3 1 

3-Ethoxvcarbamido-I-~t~enethvlamine (la! -3-Ethoxycarbarnido-p-nitrostyrene 110 g, 42  mmoll, in 

glaciai acetlc acid (200 ml)  containing conc H2504 (10 6 ml)  was hydrogenated over 10% PdlC (3 g) at 

70eC/80 bar for 2 h i n  a stainless steel bomb The mixture was fi ltereo, the f i l t r a t e  was evaporated in 

vaccuurn, the residue was basiiied w i t h  I 0  % aq NHqOH solutiori and extracted w i th  EL$.  The extract 

was dried (MgS04) and treated w i th  gaseous HLI to glve 6 7 3  g ih5 % of laHC1 as a white powder, mp 

184-185 'C (MeOH-Et201 [ l i t  183-185 '11 ' 6  i r  (KBr! : v N H  3 2 7 0 , ~  NH3'3!7G--770G ibroad!, v i = C 1  1695 

cm-I. I H - N ~ ~  (DM50 - dg) . 6 2.90 (m, JH, SYti-iBkh!, 6 88 (d, j -72 Hi, I!! Hg!. 8 0 4  (bread, 3H. NH3*1, 

9.63 (s, IH. NHI. 

4-Chloro-3-ethoxvcarbamido-O-&nene~ylar1iine ( Ib!  -in accordance w i th  the method presented above 

this compound was prepared from 4 - ~ h l ~ r ~ - ~ - e t h S x ~ C ~ r b ~ n l l d O ~ n l t r O S t ~ r ~ n  ( I 0  9) to give 6.19 g (60  

% I  OflbHCI, mp 151-152 'C (MeOH-Et2O) l r  (KBr) V NH 3270. V Niij '  3170-1700 (broad), V C20 1700 

cm-1 I H - N ~ ~  (DM50 - d6) 6 2.92 ( m, JH, Cb-CB)), 7.05 id, J = 7.4 HZ, !H. H5. ). 8.02 (broad. ?H, 

NH3*), 8.91 ( 5 ,  IH, NH) Anji Calcd for C I  11116N:OiC1,: C. 17 51: I!, 5 7'1, 14, 10.0 Found. C, 47.22 11, 

5.68; N, 9 89 

N - ( 3 - E t h o x y c a r b a r n i d o ~ h e n e t h y l ~ - 2 - ( 3 ~ J - d 1 r n e t h ~ ~ v ~ h ~ ~ l 1 a c e t a m i d e ~ a  -To an ice cooled stlrred - 

mixture of IaHCl ( 1 0  9. .?c mmo11. CHC13 (100 n i l )  and 3 F; ac ~ a ~ i i  (5011 n?!) was added dropwise 3 

solution of 3.4-dlmetnoxypnenylacetyl Chloride !I I 29, sz mnio!l in ~ t i c l j  (70 m l i  After 1 h st irr ing at 

room temperature the organic layer was washed w i th  5 % aq. HCl and water, dried (Ng5041 and 

evaporated to yield 12.94 g i8: %! of white colorless needles, mp 109-1 10 'C iacetone~diisopropyl 



ether). ir (CHC13) : v NH 3430, v C=O (carbamate)l735, V C-0 (amide) 1660 cm-1. I H - N ~ ~  (CDC13) . 6 

1.31 (t, ,! = 7.2 Hz, 3H. CH2C&j), 2.71 (t, J = 6.7 Hz, 2H, CH$H2N), 345  (m. 2H, CH2CH2Nl. 3.47 (5. 2H. 

COCH2), 3.82 and 3.88 (2s. 6H. 2 x OCH3). 4.22 (q, J_ = 7 2 Hz, 2H, CH~CHT), 5.42 (m, l H, NH amide). 6.59 

(m, NH carbamate). Calcd for C21H26N205: C, 65.28; H, 6.73; N, 7.25. Found: C. 6518; H, 6.69; N, 

7.28. 

N-(4-Chlor0-3-eth0xvcarbamido~henethvl)-2-(3.4-dimethoxv~henvl)acetamlde (2bj - in accordance wl th 

the method presented above this compound was prepared from l b  (10 g )  to give I 1.6 g (77 x )  of pale 

yellow needles, mp 85-86 'C (MeOH/Et20). I r  (CHC13). v NH 3430, v C=O (carbamate) 1735, v C=O (amide) 

1660 cm-1- IH-Nmr (CDC13) : 6 1.34 (t, J_ = 6.7 Hz, 3H. CH~CHX), 2.72 (t, J = 7. I Hz, 2H, C&CH2N), 3.45 (m, 

2H, CH2CbN). 3.48 (s, 2H, COCH?), 3.82 and 3.87 (25, 6H. 2 x OCH3), 4.24 (q, j_ = 6.8 Hz. 2H, CH~CHJ), 

5.40 (m, IH, NH amlde), 7.05 (m, NH carbamate). Anal. Calcd for C21H25N205CI: C, 59.93; H, 5.94; N, 6.66. 

Found: C, 59.90; H, 5.82; N, 6.58. 

I-(3.4-DimethoxvbenzvI)-6-ethoxvcarbamido-I .2.3.4-tetrahvdroisoauinoline (3a) -The amlde 2a (25 g. 

64.7 mmol) was dissolved in CHC13 (125 ml)  and PCIS (30 g, 144 mmol) was cautiously added After 

st irr ing f o r 6  h at room temperature, Et20 (120 m l l  was slowly added and the precipitate was filtered 

Recrystallization of the crude product from MeOH/Et20 gave the 3.4-dihydroisoquinoline hydrochlorlde 

(20.43 g. 78 %)as pale yellow needles, mp 189- I92 'C (dec.). I r  (CHC131. v NH' 2700-2400, v C=N+ I645 

cm-I l ~ -Nrn r  (CDC13) : 63.00 (m, 2H, CH?CH2N), 3.90 (m+s, 8H, CH2N + 2 x OCH3), 4.48 (s, 2H, CH2C=N), 

1450 (m, IH, NH') The above hydrochlorlde (10 g, 2 4 7  mmol) was suspended in a mrxture of MeOH (50 

ml) and THF (200 ml) NaBH3CN ( 3  4 g, 54 mmoll was added in several portlons and stirring continued for 

45 min at room temperature The solvent was evaporated and the residue was made basic w i th  3 % aq. 

NaOH The reaction mixture was extracted wi th CHC13, the organic phase was washed wi th  water, dried 

(MgS04) and the solvent was removed. The slurry residue was triturated in drisopropyl ether and 

recrystallized from benzene/n-hexane to afford 7.5 q (82 %I of 3a as a white powder, mp 127-129 'C. i r  

(CHCIj) : v NH 3320, v NH (carbamate) 3425, v C=O I730 cm-I. l H - ~ m r  (CDC13) : 1 78 (s, IH, NH), 3.77 (s, 

6H, 2 x OCH3), 4.00 (m, 3H, CH2CH3 + CHN), 6.44 (m, IH, NH carbamate). Anal. Calcd for C21H26N204: C, 

68.1 1; H, 7.03; N, 7.57. Found: C, 68.08; H, 6.98; N, 7.49~ 

7-Chloro-l-(3,4-dimethoxvbenz~)-6-ethoxvcarbamido-l.2.3.4-tetrahvdrorsoauinoline (3b) A mixture 

of 2b (20 g, 47.5 mmoi) and P205 (40 g, 282 mmol) was refluxed in anhydrous toluene (100 mi) for 3 h. 

The solvent was decanted and rce was cautiously added The aqueous layer was washed twlce wi th 

CHC13, basifled wi th 10 % aq NaOH solutlon and extracted wi th CHC13 The organic layer was washed 

wl th  water, drled (Mg504) and evaporated to glve the 3,4-dlhydroisoquinolrne derrvatlve as a yellow 011, 
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which was characterized as i t s  hydrochloride (1 1.9 g, 57 %), rnp 205-208 'C (dec.) (MeOH/Et20) Ir 

(CHC13) : V NH 2700-2400, v C=N 1650 ern-I. IH-Nrnr (CDCI3) : S 3.04 (rn. 2H. C&CH2N), 3.91 (m+s, 8H. 

CH2N + 2 x OCH3). 4.55 (s. 2H, CH2C = N), 7 48 (s, lH. NH carbarnate), 15.53 (m, I H. NHt). 

The above hydrochloride (10 g l  was reduced by the same procedure as described for 1-(3.4- 

dimethoxybenzyl)-6-ethoxycarbarnido-3,4-dihydroisoquinoline to afford 7 1 8  g (78 %) of 3b as a white 

powder, rnp 100-I02 'C (n-hexane). Ir (CHCIj) : v NH 3320, vNH (carbarnate) 3420, v C-O 1725 crn-1. 

I ~ - ~ r n r  (CDC13): S 1.66 (s, IH, NH), 3.87 (s, 6H, 2 x OCHj), 4.24 (rn, 3H, CH2CH3 + CHN*), 703(m, IH, NH 

carbarnate), 7.91 (s, lH. H5). Anal. Calcd for C21H25N204CI: C, 62.30; H, 6.18; N. 6.92. Found: C, 62.20; H, 

6.08; N. 6.82. 

3-Ethoxvcarbarnido-5.6.13.13a-tetrahvdro- 10. I I -dirnethoxy-8H-dibenzoia,alauinolizine (4a) -The arnine 

3a (5 g, 13.5 rnrnol) was dissolved in a 3.5 % aq. HCI solution (82 rnl) and the solution was heated to 85- 

90 'C. 36 % Formol solution (10 rnl, l l I mmol) was added dropwlse and stirr ing was continued for 30 

rnin at 40-50 'C. After cooling, the precipitate was filtered and recrystallized from MeOH/Et20. 

Treatment wi th 10 % aq. NaOH solution, extraction wi th  CHC13 and recrystallization of the residue from 

ethanol afforded 4.64 g (90 %) of 4a  as a pale yellow powder, mp 140-142 'C. Ir (CHCIj) : v NH 3430 

(carbarnate), 2810-2760 (Bohlmann bands), v C=O 1730 crn-1 l ~ - ~ r n r  (CDCIjI . S 1.25 (t,  j = 6.8 Hz, 3H, 

CH2C&),3.63(d.J= 136Hz. IH.H~ax),3.85(s,6H.2xOCH~).3.98(d.,!= 136Hz, IH.Haeq). 4.21 (q.J= 

6.75 Hz, 2H, C&CH$, 6.60 (rn, 3H. NH + Hg +  HI^), 7.18 (rn, 3H. HI 4 Hz Hq). Anal. Calcd for 

C22H26N204: C, 69.1 I; H, 6.80; N, 7.33. Found: C, 69.05; H, 6.75; N, 7.28. 

. . x lizine (4U - 

In accordance wi th the method presented above this compound was prepared from 3b (5g) to give 437 g 

(85 %) of a pale yellow powder, rnp 178-180 'C (EtOH). I r  (CHC13) : vNH 3420 (carbarnate), 2810-2760 

(8ohlrnann bands), v C=O 1730 crn-1 I H - ~ m r  ICDCIj) : S 3.84 Is, 6H, 2 x OCH3). 4.25 (q, J_ = 6.8 Hz, 2H, 

CM2CH3),6.54and6.58(2~,2H, Hg*H12),712(rn,  lH,NH),726(s, lH,Hl) ,795(s,  lH,H4).AnalCalcd 

for C22H25N20qCI: C, 63.38; H, 6.00; N, 6.72. Found: C, 63.20; H, 6.08; N, 6.62. 

3-Amino-5.6.13.13a-tetrahvdro-10. l I-dimethoxv-8H-dibenzola.alauinolizine (5a) -A mixture of 4a (4 g. 

10.47 rnmol) and 10% KOH-EtOH solution (100 ml, 178 rnrnol) was refluxed for 2 h In the presence of N2 

The solvent was evaporated and the resultant residue was acidified wi th  conc HCI and the acldic 

Solution was basified wi th conc NH40H. The product was extracted wi th  CHC13 and the extract was 

dried (MgS04) and evaporated to give a slurry product which was recrystallized from ethanol to give 2.85 

g (88 %) of 5a  as a white powder. mp 162-163 'C. ir (CHC131 : v NH2 3480 and 3390. 2810-2760 

(Bohlmann bands) I H - N ~ ~  (CDC15) : 6 3.48 (m. 2H. NH2). 3.61 (d, J= 15.1 Hz. IH, 3.83 ts; 6H. 2 x 



OCHj), 3 9 5  (d, J = l 5 . l  Hz,lH, Heeq), 6 5 3  (m, 4H. H2 + H4 Hg H12). 7.03 (d ,J_= 8.3 Hz,lH. HI). Anal. 

Calcd for C 1 gH22N202: C, 73 55; H, 7 10; N, 9 03. Found: C, 73.15; H, 6 98; N, 9.00. 

3-Am1no-2-chloro-5.6,13.13a-tetrahvdro-l0,l I-dlmethoxy-8H-d1benzo~a,aiauinollzlne (5b.l -In accor- 

dance w i th  the method presented above thls compound was prepared from 4b (4 g) to glve 2 65 g (80%) of 

a pale yellow powder, mp 148-150 'C (EtOH) I r  (CHCl31 v NH2 3490 and 3390, 2810-2760 crn-1 

(Bohlmann bands1 I ~ - ~ r n r  (CDCI31 6 3 58, (d, ,! = 14 3 Hz, l H, H8axl, 3 82  ( 5 ,  6H, 2 x OCH3), 3 90 (m, 2H, 

NH2), 3 95 (d, J - I 4 3  Hz, IH. Heeq), 6 5 2  (2s, 2H, H4 + H121, 664 (s ,  lH, Hg), 7 13 (s. IH, HI)  Anai Calcd 

for C I 9H2 I N202CI C, 66 18, H, 6 09, N, 8 13 Found C, 65 90 H, 5 98, N, 7 98 

3-Chloro-5.6.l3.l3a-tetrahvdro- l 0 , l  I-dimethoxv-8H-dibenzo[a.a]quinoliz~ne (6al  -6erbine 5a (500 rng, 

1.6 mmol) was dissolved i n  10% sulfurlc acid (15 m i l  at 0-5 'C NaN02 (125 mg, I 8 1  rnmol) i n  water ( I  

ml)  was added dropwlse and st i r r lng was continued for 30 min at this temperature The orange-red 

solution was added to another solutlon of CuCl (350 mg) In conc HCI (9 mi)  and the whole was heated at 

70-75 'C for a few minutes and then at room temperature for 1 h The final SolutiOn was basified w l th  

10 % aq. NH40H and extracted w i th  CHC13. The organic layer was separated, washed w i th  water, dried (Mg 

5041 and evaporated. Chromatography on sl l ica gel using a mixture of MeOHKH2C12 afforded 276 rng (52 

%I of a pale yellow powder, mp 136138  'C (n-hexanel. Ir (CHC13) 2810-2750 crn-I (Eohlrnann bands). 

IH-Nmr (CDCI3). 6 3 6 8 ( d , J =  15 1 Hz, IH, Heax), 3.90 (s, 6H, 2 x OCH3), 4 0 3  (d, J =  15 1 Hz, lH, Heeq), 

6.58 and 6.65 (25, 2H. Hg +  HI^), 7.21 (rn, 3H, HI + H2 + Hql. m. Calcd for ClgH20N02CI C, 69.19; H, 

6 07, N, 4.25. Found. C, 69.03, H, 5.95; N, 4.15. 

2.3-Dichloro-5.6.13.13a-tetrahvdro-10.1 I-dlrnethoxy-8H-dibenzo[a,a]puinolizine (6bl  -In accordance 

with the method presented above this compound was prepared from 5b (500 mg) to afford 264 mg (50%) 

of a pale yellow powder. rnp 122-124 'C (n-hexane). I r  (CHC13) 2810-2750 (Eohlrnann bands). I H - N ~ ~  

(CDClj): 63.85(s, 6H. 2 xOCH3). 396 (d , JZ  158Hz, lH, HS,~), 6 . 6 6 6  IH, Hg), 724(5 ,  lH, H4). 7.35 (5. 

IH. H l l .  Anal Calcd fOrC~gH~gN02CI2C.  62.64; H, 5.22; N, 3.84. Found C, 62 18; H, 5.09; N, 375.  

1.2.3.4-Tetrah~dro--6.7-dimethoxv-i-(4-rnethoxv-3-n1trobenzvl)isoauinoline (7a) -This compound was 

prepared from 10 g (26.7 rnmoll of N-(3,4-dirnethoxyphenyl)-2-(4-rnethoxy-3-nitrophenyl1acetarnlde~~ as 

described for cornpound 3a to give 7.18 g (75 %) of white crystals. mp 137- 138 'C (benzene). I r  (CHC131 : 

V NH 3320 ern-1 (weak). I H - N ~  (CDC131. 8 1.60 (s, IH, NH), 2.85 (m, 4H, NCHCB2 + NCH2CB2). 3 08 (m. 2H, 

CH2N). 3 89 and 3.97 (2s. 9H, 3 x OCH3). 4 12 (dd, J trans= l 0 . i  Hz, ,!cis = 3.6 Hz, IH. CHNI Anal Calcd 

for ClgH22N205: C, 63.68; H, 614; N, 7.82. Foul10 C, 63.52, H. 6 08; N, 7.78. 
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I .2.3.4-Tetrahvdro- I-(4-methoxv-3-nitrobenzvllisoauinoiine (7bJ -This compound was prepared from I 0  

g of N-phenethyl-2-(4-methoxy-3-n~trophenyllacetamide as described for the compound 3b to give 

6.92 g (73 %) of white crystals, mp 1 3 2 - 1 3 3 ' ~  (benzene) ir (CHCI31 : v NH 3320 cm-1 (weak1 IH-NMR 

(CDC1-j) : 6 1 67 (s, 1H, NHI, 2 8 7  (m, 4H, NCHCH2 NCH2CH21. 3 13 (m, 2H. CHzN), 3.95 (s, 3H. OCH3), 4.22 

(dd, J trans = 10.4 Hz. J cis  = 3 6 Hr, IH, CHN, I &I. Calcd for C17HlgN203. C, 68.45, H, 6.04; N, 9.39. 

Found: C, 68.12, H, 5.95; N, 9.28. 

I-(3-Amino-4-methoxvbenzvlj- I .2.3.4-tetrahydro-6.7-dlmethoxvisoquinoline (8a) -Base 7a ( I 0  g) was 

dissolved in glacial acetic acid (40 m l l  and heated to refiux. A second solution was prepared by 

dissolving stannous chloride dihydrate (18 g) in conc HCI (24 m i )  and also heated This solutlon was 

added slowly t o  the f i r s t  soiution and st i r r ing was continued out of heat for l h  The precipitate was 

fi ltered, washed w i th  cold EtOH, basified w i th  10 % aq. NH40H and extracted w i th  CHCI3The organic 

layer was washed w l th  water, dried (MgS04) and evaporated to afford 6 6 g (72 %1 of a reddish 0 1 1 ,  which 

was used for the next Step wlthout further purification l r  (CHC1-j) . v NH2 3480 and 3390 cm-1 I H - ~ m r  

(CDClj) . 6 2 1 7  (s, IH, NH), 2 75 (m, 4H. NCHCli2 + NCH2CHti1, 3 1 2  im, 211, CH2N), 3.83 (s + rn, I IH, 3 x 

0CH3 + NH21, 4.02 (dd, J trans = 10.4 Hz, J CIS = 3 6 Hz, lH, CHNI. 

1-~3-Amino-4-methoxvbenzvl)-I~4-tetrahvdroiso9~inol ine (861 -In accordance w ~ t h  the method 

presented above this compound was prepared from 76 (10 g) to afford 6.74 g (75 %1 of reddish oily 

product, which was used for the next step without further purification lr (CHCl j). v NH2 3480 and 3390 

cm-I IH-Nmr (CDCI3) : 6 1.95 (5, IH, NH), 2.87 (m, 411, NCIiCB2 + NCH2C&), 3.16 On, 2H, CH2N), 3.84 ( s m ,  

5H, 0CH3 + NH2). 4.15 (dd,J_ trans = lO4Hz,Jc is  = 3.6 Hz, lH, CHN1 

I I-Amino-5.6,13.13a-tetrahvdro-2.3,l0-tr1methoxv-8H-dibenzo~a,alauinoliz1ne (9a) - A  mixture of 8a 

(2 g, 6.1 mmoil, 36 % formol solution ( 6  mi, 66 mmoll  and 50 ml  of EtOH was refluxed for I h. The solvent 

was evaporated and the mixture was extracted w i th  CH2Ci2 The organic phase was washed w i t h  water, 

dried (Mg504) and evaporated to glve a slurry product Crystallization irom methanol gave 1 55 g (75 %) 

of colorless plates, mp 232-234 'C ( l i t  225-228 'ClZ2 lr (CHC13) v NH2 3450 and 3370, 2810-2760 

cm-1 (Bohlmann bands). I H - ~ m r  (CDC131. 6 3.74 (m, 2H. NH21, 3.82 (s. 9H. 3 x 0 ~ ~ 3 ) .  6 51 and 6.54 (2s. 

2H. Hg* H121, 6.61 (5, IH, Hq). 6.74 (5, IH, HI I. BUl Calcd for C20H24N203 C, 7059. H, 706; N. 823. 

Found. C, 70.41; H, 7.06; N, 8.15. 

I l-Amino-5.6.13.13a-tetrahvdro-I0-methoxv-8H-dibenzola.alouinolizine (9b) -In accordance w i t h  the 

method presented above th is  compound was prepared from 8b ( 2  g l  to afford 1.46 g (70 %) of a white 

Powder, mp 200-201 'C (MeOH) ~r (CHC13j v NH2 3450 and 3370, 2810-2760 cm-1 (Bohlmann bands). 

I H - N ~ ~  (CDC13) : 6 3.69 (m, 4H, Heax + H13a + NH*), 3.82 (S, 3H, OCH3), 3.93 (d. ,! = 14.4 HZ, IH, Heeq), 



65U(s, IH, Hl2). 6.52 (s, IH, H g ) . m .  Calcd for CleH20N20. i, 77.14; H, 7.14; N, IOOO. Found: C, 76.80; 

H. 7.06; N. 9 95. 

I I-Chlor0-5.6.13.13a-tetrahvdro-2,3,i0-trlmethoxv-8H-dibenzola,al~u1noliz1ne (IOa) -Usmg the same 

procedure as described for the conversion of 5a to 6a. 500 mg of 9a gave 317 mg (60 R) of IOa as 

colorless needles, mp 177-178 'C (EtOHi. Ir (CHCIj) 2810-2760 cm-1 (Bohlmann bands) IH-Nmr 

(CDCI3) 6 3 24 (dd. J13eq, I 3a = 3.6 HZ. JI 3eq, I 3ax = 16.1 HZ, IH, HI xeq). 3.58 (dd, J1 3eq, 1 3a = 3.6 HZ, 

J13ax,13a ' I04HZ, IH, Hid, 3.69 (d, J= 15.3 HZ, IH, Haax), 3.87 (5, 9H, 3 xOCH~), 3.99 (d, JE 15.3 HZ, 

IH, H8eqi, 6.60 and 6.66 (2% 2H. Hq + Hg), 6.72 (s, IH, HI), 7 18 (s, IH, H l 2 )  &a!. Calcd for 

C~OH~?NO~CI :  C, 66.76, H, 612; N, 3.89. Found: C, 66.49; H, 6.08; N, 3.85. 

I l -Chlor0-5.6,I3.13a-tetrahvdro- 10-methoxy-8H-dibenzoia.olauinolizlne J lob] -Using the same 

procedure as described for the conversion of 5a to 6a, 500 mg of 9b gave 337 mg (63 %) of lob as 

colorless needles, mp 202-204 'C (MeOH). Ir (CHCI3) : 2810-2760 cm-1 (Bohlmann bands). I H - N ~ ~  

(CDC13): a 3 2 9  [dd,J13eq,13a = 3.6 Hz,Jl3ax113eq = 15.3 Hz, IH, H 1 3 ~ ~ 1 .  3 6 6  (m. 2H. Heax +  HI^^), 3.88 

(s, 3H, OCH3), 3.99 (d, .! 153 Hz, IH, H B ~ ~ ) ,  6.64 (s, IH, Hq). m. Calcd for C18lilgNOCl. C, 72.12, H, 

6.0l;N,4.67.Found~C,71.68;H,5.97;N,445. 
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