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m t  -The rycludddition redcfion of ~~4-dihydroisoqu1nuIiniun7 sdlts 12c,d/ with 2'- 

amlnobenza/dehydes (1a.b) wJs a convenient wd, to obtain 56 13 i3a-tetrahydro-8 H - 
isoqu~no//.;~- bl qu~ndzol~nium salts (3a-dl The reducbn, transposition ~ n d  o~,iddt~on or 

these compounds gave 8 H -1soquino/!,2- bl quinamline drrivatlves ln good ,vie/& The 

rnechanisn7 of the ~yclodddition redctlun is  discussed The cis dnd trdns ison7ers of the 

tetrahydru derivative 15dl have been iso/dted 2nd identified by an Infrared spectroscopic 

StUdK 

Durmg the course of our synthetic work on the berbine ring systern,I our interest was focused in the 

preparation of isoquino[l,Z-b lquinazolines (5a-d). As a matter of fact, these compounds possess a 

second nltrogen atom instead of the C-13 carbon atom of the berbine skeleton We have considered thls 

structural feature i n  order t o  enhance the pharmacological act ivi ty of the berbine heterocycles.2.3 

? 

q 2 ~ N H 2  CHO + I H' + Rz 

4 a 4  Scheme 1 



A unique chemical pathway to the 1soquinoIl,2-b lquinazoline structure has been reported In the 

literature, the method consisted in a condensation of an isatoic anhydride w l t h  a 3.4- 

dihydroisoquinoline4 For our purpose, a new synthetic procedure was necessary for preparing further 

derivatives of this heterocycle. 

On the basis of the synthesis of the rutecarpine.5 we have shown that the salts (picrate or hydrochloride) 

of 3,4-dlhydroisoquinol~nes (2c,dl could react directly w i th  2-aminobenzaldehydes (1a.b) in boillng 

ethanol. Following this method we Isolated isoquino[l,2-b lquinazolinium salts (3a-d l  In good yields 

(Scheme I ) .  As expected, the imrnonium double bond was easily reduced wi th iithium aluminum hydrlde to 

obtain the deslred 5.6,l3.13a-tetrahydro-8~-isoquinol1.2- blqu~nazolines (5a-d). 

We observed that the migration of the imrnomum double bond of compounds (3a-d), in anhydrous basic 

medium using triethylamine in pyridine afforded the 5,6-dihydro-8H-isoquino~1.2-blquinazolines (4a- 

d l  We reduced the imino double bond w i th  lithium aluminum hydride in refluxing tetrahydrofuran to form 

(5a-d). In contrast, the isoquinoquinazol~niurn salts (3a-d), in aqueous basic solutlon d ~ d  not afford any 

transposition products (4a-d) But an addition of the hydroxide anion to the immonium double bond took 

place, followed by an oxidation of the Intermediate carbinolamine to glve 5,6-dihydro-8H-1soquino[1,2- 

blquinazoline-&ones (6a-d) (Scheme 2). When, however, the immonlum salts (3a-d) were reduced w i th  

a large excess of sodium borohydride In a polar solvent, such as methanol, an opening of the ring occurred 

and 2-(2-am1nobenzyl)-I,2.3,4-tetrahydroisoqu1nolines (7a-d) were isolated in good yields 

Scheme 2 

The start ing material 2-amlnobenraldehydes (1a.b) and 3.4-dihydroisoquinolines (2c,d) were prepared 

according to the literature.6-9 
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We investigated the mechanism of the cycloaddition reaction of 3.4-dihydroisoquinolinium salts (2c.d) 

wi th  2-ammobenzaldehydes (1a.b). The formyl group and the amino function were alternatively removed 

in compounds (1a.b). Thus, 3,4-dimethoxyaniline and 3,4-dimethoxybenzaldehyde were attempted to 

react directly w i th  the 3.4-dihydroisoquinoiine hydrochloride (26). In agreement w i th  our previsions, no 

reaction products were formed. These results suggested that the amino and aldehyde groups should be 

adjacent to give compounds (3a-dl. Actually, the resonance structure of the imino enol (1)  should 

represent the active diene, whereas the lmino double bond, activated as a salt, should be the dienophile. 

as described i n  the Dlels-Alder reactlon (Scheme 3). 

Scheme 3 

The conformation of the tetrahydroisoquinoquinolizine (5d) was studied by ir spectroscopy. This 

compound, isolated after l l thium aluminum hydride reductton of (4d), d ~ d  not show any Bohlrnann bands i n  

the 2800-2600 cm-1 region This suggested that the junction of the B/C rings was c i s l o .  1 1  The heating 

of the c is  Isomer a t  30-40'C for a few minutes in ethanolic solution, involved the conversion into the 

trans isomer, as proved by the appearance of Bohlmann bands (Scheme 41. We observed also a sh i f t  of the 

NH absorption from 3365 cm-1 (cis) to 3325 cm-I (trans) 

cis-5d isomer Trans-5d isomer 

Scheme 4 

Based on the data presented above, the cycloaddition reaction of 2-arninobenzaldehydes w i t h  3,4- 

dihydroisoquinoiinium salts, followed by l i thium aluminum hydride reduction may be concluded t o  serve 

as an adequate means for obtaining isoquinoI1.2- blquinazoline derivatives. 



EXPERIMENTAL 

Meltlng points (uncorrected) were determined on a KOFFLER hot-stage apparatus Spectral data were 

obtalned w i th  a Beckman IR 4230 spectrophotometer and a Brucker AC 200 NMR spectrometer Analyses 

were performed by Cent Scl Mlcroan. Vernalson Al l  t lcs were performed on Merck 5 l i lca Gel F-254 

plates (CHCk-AcOEt-Et3N, 25 25 1) 

General orocedure for oreoarina the 5.6.l3.13a-tetrahvdroisoauinol1.2-b1auinol1z1n1um salts (oicrate or 

chloride) (3a-d) - A mixture of 3.4-dihydroisoquinoline (2c) (picrate) or (2d) (hydrochloride) (2.78 

mmol) and 2-aminobenzaldehyde ( l a  ) or ( I b )  (2.78 mmol) i n  absolute ethanol(50 ml), was refluxed 

under st i r r ing for 1 h. After cooling and addition of ether, the compounds (3a-d) precipitated , were 

fi ltered, washed w i th  ether and dried The yellow crude product was recrystallized from ethanol. 

5.6.13.13a-Tetrahvdroisoauinol I .2- b lau~nazo l~n~um p i c ra te  (3a) -yield 62%; mp 198'C; ir (KBr) (cm- 1 ): 

3340 (NH), 1640 (C=N+), IH-nmr (DM50-dg) 6. 3.10 (m, ZH, Hs); 4.20 (m, 2H, H6); 6.18 (5, l H, Hl3a); 7.40 - 

7.88 (m, 8H, arom ); 9.62 (5, 1H, NH). Anal Calcd for C22H17Ns07: C, 57.02, H, 3.70; N, 151  I. Found: C, 

56.98; H, 3.72; N. 15.07. 

2.3-Dimethoxv-5.6.13.13a-tetrahvdroisoauino[1.2-b~auinazolinium chloride (3bj y e l d  79%, mp 260'C. 

ir (KBr) (Cm-1): 3380 (NH), I630  (C=Ni), IH-nmr (DMSO-d6) 6: 3.00 (m, 4H, 2xH5 and ZXH6); 3.85 (S, 3H, 

CH30atC3). 390 (s ,  3H,CH30at C Z ) ; ~  15(s, lH,Hlg) ;  7 l o b ,  IH, Hq); 725 (s ,  lH,Hl). 750(m,4H,Hg- 

 HI^), 8 8 0 (  s, IH, Ha), 9.80(s, lH, NH) a. Calcd for C18HlgN202CI C, 6554; H, 581. N, 849.  Found C, 

65.57; H, 5 77, N, 8.5 1 

10. I l-D1methoxv-5.6,13.13a-tetrahvdroisoauinol1.2-blauinazolinium oicrate (3c) y e l d  82%; mp 210°C; 

ir (KBr) (cm-I): 3400 (NH), 1640 cm-I; IH-nmr (DM50-d6) 6: 3.08 (m, 2H, Hg); 3 72 (s, 3H, CH30 at C ~ O ) ,  

3.85(s, 3H. CH30at C I  I), 414(m,  2H, H6); 6.03 (s, lH, HI~u) ,  6.52 (5, IH, H12); 7.06 (5, IH, Hg); 7 4 2  (m, 

4, HI-H4), 8 0 0  1s. IH, NH) 8.54 (5, 2H. arom. of picrate); 8.75 (s, IH, He). Calcd for C24H21N50g: C, 

55.07; H. 404; N. 13.38 Found: C, 55.09; H, 4.09; N, 13.42 

2.3.10.1 1 -Tetramethoxv-5.6.13.13a-tetrahvdroisoauino[ 1.2- b lauinazolinium chloride (3d) -yield 85%; 

mp 264'C; ir (KBr) (cm-1): 3360 (NH), 1640 (C = Nt); 'H-nmr (M1SO-d6) & 2.70 (m. 2H. Hs), 3.75 (3, 6H. 

2xCH30 at C2, C3); 3.90 (s, 3H, CH30 at Clo), 3.95 (s, 3H, CH30 at CI 1); 5.60 (s, IH, HIW); 6.40 (s. IH, 

H12); 6.70(s, IH, Hg); 7 10 (s, IH, H4); 7.25 (s, lH, HI); 8.75 (s, IH, Ha); 9.05 (5, IH, NH). Anal Calcd for 

CzoH23N204CI: C, 67.59 H, 6.52; N, 7.88. Found: C, 67.52. H. 6.47; N, 7.85. 
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General procedure for Dre~arina the 5.6-dihvdro-8H- isofluinol 1.2-6 lauinazoline (4a-d) - A mixture of 

isoquinoquinazolinium sal t  ( 3 )  (2  16 mmol), triethylamine (dried over KOH) (10 ml)  and dry pyridine (50 

rnl) was refluxed for 30 rnin, under s t i r r ing Then the solvent was removed and the residue was 

triturated in ether. The resulting solid was filtered, washed wi th ether, dried, and recrystall ized from 

isopropanal. 

5 . 6 - ~ i h v d r o - 8 ~ -  isoauino/i .2-6l~uinazol ine (4a) -yield 66%, mp 158'C; ir (CHCI3) (cm-1): 1605 ( C  = 

N);~H-nrnr (CDCI3) S 3.01 (t, J!j,be6.3HZ, 2H, Hg); 3 26 (t ,  J5,6=63HZ, 2H. Hb), 4.52 (S, 2H, Ha); 7.25-736 

(m, 7H, arom.); 8.28 (d, Jl,2=7.9 Hz, IH, HI). Anal Calcd for Cl6Hl4Nz: C, 82.02; H, 602; N, I 1 9 6  Found C, 

8 1.98; H, 5.96; N, 12.03. 

5.6-Dihvdro-2.3-dimethoxv-8H-lsoauinoll.2-b1quinazoline (4b) -yield 71%; mp 180'C; ir (CHC13)(crn-I): 

1605 LC =N);IH-nmr (CDC13) 8. 2.97 (t, J5,6=6.2HZI 2H, H5); 3.23 ( t ,  Jsab=6.2HZ, 2H, Hg); 3.87 (3, 3H, CH30 

at C3); 4.50 (s, 2H, Ha); 6.40 (s, IH, H4), 7.24-7.35 (m, 4H, Hg-12); 7 6 2  (5, lH, HI) Anal Calcd for 

C18HiaN202: C, 73.45; H, 616;  N, 9 5 2  Found: C, 73.49; H, 6 10; N, 9.58 

5.6-Dihvdro- 10.1 I-dirnethoxv-8H- isoauinoll.2-6 lauinazoline (4c) -yield 63%; rnp 161 'C; ir (CHC13) 

(ern-I) 1610 (C=N); 'H-nmr (CDCIJ) 6: 3.00 (t, J5,6=63H2, 2H, Hg); 3.25 (t. J5,6=6.3HZ1 2H, H6); 385  (5, 

6H,2xCH30); 4.50 (s. 2H, He), 6.35 (5, IH, Hg), 6.80 (5. 1H,  HI^); 7.25 (m, 3H. Hz-4); 8.30 (d, J1.2'79 Hz, 

IH, HI). m. Calcd for ClgH18Nz02: C, 73.45; H, 6.16; N, 9 52. Found C, 73 48; H, 619;  N, 9 53 

5.6-Dihvdro-2.3.10.1 I-tetrarnethoxv-8H- isoauino[l.2-b lauinazoiine ( 4 )  -yield 79%; rnp 187'C, ir 

(CHCI3) (cm-1) 1605 (C = N); 'H-nrnr (CDC13) 6 2 9 7  (t, Jg,6=62Hz, 2H, H5); 3.23 (t, J5,6=62Hz, 2H, Hg); 

3.86 (s, 3H, CH3O at C3); 3.90 (5, 6H, 2xCH30 at Clo,Cl 1); 4.00 (s, 3H, CH30 at C2); 4.45 (5, 2H, He); 743  

(s, IH, Hq); 7.56 (s. IH, Hq); 7.80 (s, IH, H12); 7.99 (s, IH, HI). Anal. Calcd for C18H18N202: C, 7345, H, 

616;  N, 9.52. Found: C, 73.49; H, 6.10, N, 9.58. 

General Procedures for reduction of comDounds (3 and 4)  to cis-5.6.13.13a-tetrahvdro-8H-isoauinoll.2- 

6lauinazolines (5a-d) 

Methad - In a three-necked flask was suspensed excess LiAIH4 ( I  g) i n  dry THF (20 ml). The mixture was 

cooled at -15°C in a salt  ice bath. A solution of compound (3 )  (2.0 rnrnol) i n  dry THF (25 ml)  was added 

dropwise for a period of 25 min under str irr ing. After addition was complete, the mixture was allowed to 

stand at room temperature for 1 h. Then water( l  ml). I S  W sodium hydroxide solution(1 m l )  and water 

(3 m l  ) were respectively added i n  order to hydrolyze the resulting complex The l i thium and aluminum 

hydroxides were fi ltered, washed thoroughly w i th  THF. The f i l t ra te  and washing were evaporated under 



reduced pressure at  room temperature. The result ing product was t r i turated in  ether, f i l tered, and dried. 

Puri f icat lon was realised by dissolution in  ethanol and precipi tat ion w l t h  ether. 

Method - The reduction of  the compounds (4) to  tetrahydro-derivatives (5) was achieved w i t h  LiAIH4 in  

THF under ref lux for  40 h. The i s o l a t ~ o n  and puri f icat ion procedures were the same as described above 

(method A). 

cis-5.6.13,i3a-Tetrahvdro-8H-isoauinoi 1.2-blauinazoline ( 5 a l  -yields 40%(A). 36W(B); mp 168'C, ir 

(KBr) ( ~ m - ' )  3365 (NH), 2905-2840 (CH alkanes); IH-Nmr (CDC13) 6. 2.96 (m, 2H, Hs); 3.48 (m, 2H, H6); 

3.90 (d, J8a.8tF15.3 Hz,lH, Ha); 3.99 (d, Jga,8b=15.3 Hz, IH, Ha), 7 2 8  (m, 8H, arom.) Anal. Calcd for  

C I ~ H I ~ N ~ .  C, 81.32; H. 6.82; N, 11.85. Found: C, 81.27; H, 6.88, N, 11.89. 

cis-2.3-Dimethox~-5.6.13.13a-tetrahvdro-8H-isoauino~1.2-blauinazoline ( 5 b l  -yields 35%(A), 32%(B); 

mp 173°C; ir (KBr) (cm-I). 3360 (NH), 2905-2840 (CH alkanes); IH-nmr (CDC13) 6: 2 9 4  (m, 2H, Hs), 3.45 

(m, 2H, H6); 3.65 (5, lH. NH); 3.85 (5. 6H, 2xCH30); 3.98 (d, Jga,8b'l 5.3 Hz, lH, He); 4 78 (5, l H, H13a), 6.61 

(5, 2H, Hlq); 7.25 (m, 4H, Hg- 12). Anal. Calcd for C18H20N202: C, 72.95, H, 6.80; N, 9.45 Found: C, 72.90; H, 

6.75; N. 9.48. 

cis-10.1 l-Dimeth0xv-S,6,l3~l3a-tetrahvdro-8H -1soaulnol l .2-b lauinazoline ( 5 ~ ) -  yields 35%(A), 

38%(B); mp 182'C; ir (KBr) (cm- I )  : 3360 (NH), 2910-2840 (CH alkanes); IH-nmr(CDC13) a: 2.95 (m, 2H, 

H5); 3.46 (m, 2H, H6); 3.55 (5, IH, NH); 3 8 9  (s, 3H, CH30 at  Clo); 3.91 (s, 3H, CH30 at  CI 1); 3.99 (d, 

Jaa,8b=15.1 Hz,lH, Ha); 4.81 (s, IH, HI~B); 6.60 (s, 2H. Hg, 12); 7.26 (m. 4H. HI-4). Anal. Calcd for  

C18H20N202. C. 72.95; H, 6 80; N, 9.45 Found C. 72.91, H, 6.78, N, 9.40. 

cis-5.6. I 3.13a-Tetrahydro-2.3,IO.l I -tetramethoxv-8H-isoauinol1.2-blaurnazoline ( 5 d l  -yields 33%(A), 

40%(B); mp 186'C; ir (KBr) (cm-I):  3365 (NH). 2905-2840 (CH alkanes); IH-nmr (CDC13) 6 2.92 (m, 2H, 

Hg), 3.44 (m, 2H, H6); 3.60 (s, l H, NH); 3.82 (s, 6H, 2XCH30 at  C2, C3); 3.89 (5, 3H, CH30 at  CIO); 3.91 (s, 

3H, C H ~ D  at  C11); 3.99 (d, J ~ a , ~ b = 1 5 . 1  Hz,lH, Ha), 4.80 (s. IH,  HI^^), 6.60 (m, 4H, arom.). Anal. Calcd for  

C2oH24N20q C, 67.59; H, 6.52; N, 7.68. Found. C, 67.64; H, 6.48; N, 7.90 

General ~ rocedure  for oxidatlon of COmDOUndS (3a-d) t o  5.6-dihvdro-8H-1soauino[1.2-b louinazolin-8- 

ones (6a-dl - To an ethanolic solution (50 ml )  of the corresponding rsoquinoquinazolinium sal t  (4.30 

mmol) was added potassium hydroxide (6.80 mmol) The mixture was heated under ref lux for  1 5 h  Af ter  

coollng, the solvent was evaporated and the residue was recrystal l ized f rom ethanol to  give 6a-d. 

5 . 6 - 0 1 h Y d T O - 8 H - 1 5 0 a U l n o [ - y i e l d  30%, mp 196'C; ir (CHC13) (cm-1): 1660 (C 

= 0); 1615 (C = N), IH-nmr (CDCI3) 8: 3.05 (t ,  J5,6=65 Hz, 2H, H5); 4.35 (t. J5.6-6 5 Hz, 2H, H6); 7.15 (d, 

JI 1,12=8.1 Hz.lH, H12); 7.65 (d. Jg,10=8.0 Hz,IH, H9); 8 4 5  (d, J1,2=79 Hz,lH, HI). Anal. Calcd for 

cl6H12N~O: C, 77.40; H, 4.87; N, 11.28. Found: C, 77.44; H, 4.90; N, 11.23. 
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5.6-Dihvdr0-2.3-dirnethoxv-8H-rsoqu1noil.2-6lauinazoiin-8-one (6b) -yield 382, rnp 208'C; ir (CHC13) 

(crn-1). 1665 (C = 0); 1605 (C = N); 'H-nrnr (CDCI3) 6. 3.01 (t, J5,6=6.5 Hz, 2H, H5); 3.95 (s, 6H, 2xCHsO a t  

C2,3);44O(t,J5,6=65Hz, 2H, Hg); 6 7 5  (5, IH, Hq); 7 6 5  (rn. 4H, Hg-12); 8.25 (s, lH,  HI)^ Calcd fo r  

C I 8H 16N2O3 C. 7 0 l O .  H, 5 23; N, 9.09. Found C, 70 05; H, 5.27, N, 9.12. 

5.6-Dihvdro- 10. I l -dirnethoxv-8H - lsaaulno~l  , 2 - b  u i n a z o l ~ n - o n e  ( b c l  y e i d  42 %; rnp 2 12'C; ~r 

(CHC13) (cm-1). 1650 IC = O), 1605 (C = N); IH-nrnr (CDClj) 6: 3.05 (t, J5,6=6.5 Hz, 2H, Hg); 4 0 0  (s, 6H, 

2xCH30 at  C 10, I 1); 4.40 (t ,  J5,6=6.5 HZ, 2H. Hg); 7.15 (s, IH, H12); 7 35 (rn, 3H. Hz-41, 7 69 (S, l H, H3); 

8.45 (d, J1,2=79 HZ, IH, HI) Calcd for  C18H16N~03: C, 7010; H, 5.23; N, 9.09. Found: C, 70.08; H, 

5.19; N, 9.06. 

5.6-Dihvdro-2.3.10.1 1-tetrarnethoxv-8H-isoauinol1.2-blauinazolin-8-one (6d) -yield 30%; rnp 243'C; rr 

(CHC13) (Cm-1) 1650 (C = O), I 6 0 5  (C = N); IH-nrnr (CDC13) 6: 3.00 (t, J5,6=6.3 HZ, 2H, Hg); 3.95 (2, 12H. 

4xCH30); 4 3 5  (t ,  J5,6=6.3 Hz, 2H, H6), 6.70 (5. IH, H4); 7 1 5  (s, IH, Hi2); 7.60 (s. IH, Hg); 7.90 (s, IH, HI). 

Anal. Calcd for C Z ~ H Z ~ N ~ O S  C, 65.21; H, 5.47, N. 7 60. Found: C, 6517 ;  H, 5.52; N. 7.63. 

General procedure for  openina r ina of cornpounds(3a-d) to  2-(2-arninoben2vl)-123.4-tetrahvdroisoalno- 

l ines (7a-d) - To a rnethanollc solution (50  rnl) of isoqulnoquinazol~niurn sa l t  (3) (3.78 rnrnol) was added 

sodium borohydride (7.96 rnrnol) i n  small portions under continuous st irr ing. A f te r  30 rnin, the solvent 

was removed in  vaccuo The result ing 011 was dissolved In ether and then compound (7) crystall ized 

slowly, which was recrystai l ised from ethanol/ether 

2-(2-Arninobenzvl)-I.2.3,4-tetrahvdroisoauinoline (7a) -oil, puri f ied by chromatography on s i l lca 

ge1,elutlon was performed w i t h  CHClj . CH30H(80 20), yield 67%; rnp 208°C; Ir (CHC13) (crn-1): 3440 and 

3300 (NHz), !H-nrnr (CDCI3) 6. 2.80 (rn, 4H, H3.4); 3 6 0  (s, 2H, benzyilc CH2 ); 3.61 (s, 2H. HI); 4.85 (s, 2H, 

NH2); 7. I 0  (m, 8H. arom.) Anal Calcd for  ClgHlgNz C, 80.63; H, 7.61; N, I 1.75. Found C, 80.70; H, 7 58; N, 

11.71. 

2-(2-Arninobenzvl)-i.2.3.4-tetrahvdro-6.7-dlrnethoxvisoauinoline (7b) -yield 65%; rnp 155 'C; ir (CHC13) 

(crn- 1): 3425 and 3230 (NHz), !H-nrnr (CDC13) S. 2.78 (rn. 4. H3.4; 3.65 (5, 2H. benzylrc CHZ ); 3.75 (5, 2H, 

HI), 3.80(s, 3H,CH30 at  Cg 0 ~ 7 ) ;  3.85(s, 3H.CH30 at C7 or6), 4.60 (5, 2H, NH2); 6.95 (rn, 6H, arorn.). Anal. 

Calcd fo r  C18H22N203: C, 68.99. H, 6.75; N, 8.94. Found C, 68.95; H, 6.78; N, 8.91 

2-(2-Arnino-4.5-dirnethoxvbenzvl)-I.2.3.4-tetrahvdrolsoauinoline (7c) -yreld 90%; rnp 106 'C; ir 

(CHCI3) (crn-1). 3340 and 3240 (NH2); IH-nrnr (CDCI3) 6: 2.80 (rn, 4H, H3,4), 3.25 (5, 2H, NH2); 3.65 (s, 2H, 

benzylic CH2 ); 3.75 (s, 2H, HI ); 3.80 (s, bH, 2xCH30); 6.25 (s, l H, H3'); 6.60 (s, IH, H6, ); 7.15 (rn, 4H, 

Hg-8). Anal. Calcd for  C18H22N203: C, 68.99; H, 6.75; N, 8 9 4 .  Found: C, 69.02; H, 6.71; N, 8.96. 



2-(2-Arnino-4.5-dimethoxvbenzvl)-1.2.3.4-tetrahvdro-6.7-dirneth@xvisoau1nol1ne (7d) -yield 88%; rnp 

154 'C; Ir (CHC13) (crn-' ): 3430 and 3300 (NHz); IH-nrnr (CDC13) 6: 2 75 (s, 4H, H3.4); 3.50 (s, 2H, benzylic 

CH2); 3.65 (s, 2H, HI ); 3.80 (5, 12H, 4xCH30); 4.55 (s, 2H, NH2); 6.30 (s, IH, H3.1, 6.50 (s, IH, Hg,); 6.65 (5, 

H, Hs or 8); 6.70 (5, H, Ha or 5 )  Anai Calcd for CzoH26N204: C, 67.02, H, 7.31; N, 7.82. Found: C, 66.98; H, 

7.28; N, 7.85. 

lsornerisation of corn~ound (cis-5dj to (trans-5d) - A mixture of (cis-5d)Og) and ethanol(20 rnl) was 

refluxed for 10 rnin. The solvent was evaporated and the crude compound was crystallized from ether: 

yield 98 % (0983g); rnp 189'C, ir (KBr) (crn-1): 3325 (NH1; 2905-2840 (CH alkanes); 2820-2700 

(Bohlmann bands). 
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