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Abstract - ~acemic 6'-merhylrericuline and the racemate and both enantimers 

of 6'-methyl-N-norreliculine and 6 ' - m e t h y l t e t r a h y d r o p a p ~ ~ ~ ~ ~ l i n e  were synthesized 

from the appropriate isomers of coreximine diacetate (1). Reduction OF crystalline 

chloromerhylcarbamare 2 wirh LAX gave (+)-6'-methylreficuline (5) directly. Hydro- 

genation (?)-? and the optical isomers followed by hydrazinolysis provided 

rhe correapondinp. 6'-methyl-N-norreficulines (6, &, &I) which were converted 

ro the racemate and enanriomers of 6'-merhyltetrahydropap~~eroline (8, &, &) by 

O-demefhylafion wirh 48% hydrobromic acid. 

The interaction of 1-benzyl-substituted ferrahydroisoquinolines (TIQ) and retrehydropapaverolines 

(THP) wifh dopaminergic and adrenergic receptors appears t o  require specific molecular conforma- 

~i0ns.l'~ 

Restricting the rotation of the benzyl subsrieuenr of TIQ and THP by incorporation into rigid 

polycyclic systems has, as far as explored, n o t  afforded compounds which would interact specifically 

with R-sdrenergic receptor sires.3 Hindering the rotation of the 1-benryl group around the C1-C9- 

axis, anorher possibility to rerain conformers in restricted form, can be achieved by introducing 

subsfiruenfs in either of the two aromatic moieties of 1-benryl-TIP. The improved selectivity far 

0-adrenergic receprors of 5-mefhyltrirnetoquino14 m y  well be the result of the famarion of a 

preferred conformation. ~vidence that increased specificity for adrenergic receptors also can be 

obtained by substituting the aromatic moiety of the benryl subscituenr was recently found with 

6'-bromo-~-norrelic~liiii~~~ which showed more R-adrenergic specificity than the parent compounds. 

To further explore the of =reric hinderance in 1-benzyl-substituted TIQ, we have prepared 

6'-methyl-substituted analogs, in which the bromine atom is replaced by a methyl group. 

TI4 alkaloids, substituted in the aromatic part of the 1-benzyl subsrituent with a hydrorymerhyl 
6 

or a fmmyl group7 are known, but their methyl conxeners have not been reported. 



We now describe a facile synthesis of (2)-6'-methylreticuline (I), the racemate and the enantiomers 

of the nor-analogs 6, @, &and the corresponding 6'-methyltetrahydropap~vervlines (8, &, c). 
As ilhstrared belaw, & w a s  obtained from S-(-)-N-norreticuline, y& S-(-)-coreximine, 

S-I-I-N-Norreticuline S-I -)-Coreximine S-I+)+-Methvl-N-norreticuline 

An opening of the berbine bridge in coreximine diacetare (I) d r h  a chloroformare, previously 

explored in principle by Hanaoka et al.', and by us in connection with another project,' afforded 

the crystalline chloride 3 further converted into the methyl-substirufed derivative 2 by catalytic 

hydrogenation over PdIC-catalyst. Conversion of the diacetate 2 into the required TIq was accom- 

plished as follows: Reduction of 2 with W1 in THF directly afforded (2)-6'-merhylrericuline (z), 
and treatment of 1 wirh refluxing 80% hydiazine9 for 5 days gave a mixture of (2)-6'-methyl-N- 

norreticuline (6) and its 4'-0-demethyl-congener 1 ,  readily separated by column ehromarography 

over silica gel. The structure of the slower moving trio11 was secured by electron impact mass 

spectroscopy, which showed the expected fragmentation. 0-Denethylstion af 6 or L wirh refluxing 

48% HBr afforded identical sample. of (&)-6'-methyl-TXP (8) as the hydrobromide salt. 

Repetition of these reaction sequences with R-(+)-carexiioine diacetate (u, from 

R-(+)-coreximinelo, and its S-(-1-enantiamer a, prepared from S-(-)-coreximinelo afforded 

and &, respectively. 0-Demethylarion of @ and &afforded &and s, respectively. 
It is interesring t o  note chat &, corresponding in absolute configuration to R-(+>-N-norreticuline 

showed a negative specific rotation of [a]: -10.4' (C  1.4, CHC13), which m y  indicate a subscan- 

tially different solution of R-(-)-& relarive to R-(+I-N-norrericuline. The results 

of the biological screening O•’ 8, &and & will be reported elsewhere. 

EXPERIMEPPPAr 

Melfing points were taken on a  ish her-Johns apparatus and are uncozrecfed. Elemental analyses were 

performed by the Seerion on Microanalytical Services and Instrumentation of this laborarary. Optical 

rotations were by wing a perkin-~lmer Model 241 polarimeter with solvenrs and concentra- 

tions specified. ~h~ IR spectra =ere determined by a neckman 4230 instrument. 'H NNR spectra 

were obtained on varian HR-220 and JEOL FX-100 spectrometers wirh Me4Si as the internal reference. 

Intermediate range ptl strips (pH 0-6 and 5-10) from Aldrich Chemical Company, Inc. Milwaukee, WI. 

were used for p~ deteminatiana. chemical ionization mss spectra (CI-EIS) were determined by using 

a Finnigan 1015~ epecrromerer d t h  a nodel 6000 data ~dlecrion system. ~lectron ionization mass 
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spectra (EI-MS) were obtained wirh a Hifachi-Perkin-Elmer m - 6 E  spectrometer (70 ev) .  Silica gel 

GP thin layer chromarogrsphy plates for analytical and preparative purposes were purchased from 

Analtech, Inc.. Newark, DE. 

(f)-3',7-~iacetoxy6'7oe~h~l-4'.6-dimerholly-l,2,3,4-terrahydr~2-erho~carbon~l-l-benz~l-ieo~uino- 

m: 
8 

A mixture of 2 (7.6 8, 14.6 moll and Pd-C(10%) catalyst (2.5 g) in glacial aeecic acid (110 ml) 

was hydrogenated at 50 psi at room temperature for 21 h. The catalyst was filrered, washed with 

placial acetic acid (3 x 10 ml) and the filrrsre was diluted with a large excess of water (800 ml) 

and extracted with a mixture of CHCl -isopropanol (3:1, 5 x 200 ml). The combined organic layer 3 

was concentrated to 50 nil and rhen washed with water (3 r 20 ml). The organic layer was dried 

(MgS04) and the solvent was removed to leave an oily residue, which was digested with 

ether (50 ml) to afford 2 as white crystals (6.1 g, 89%); mp 142'C: IR (CHC13): 1760 (Pacerare) ,  

1690 (carbarnare) and 1620 (aromatic) NM( (CDC13, for the mixture of roramers): 6 1.01 and 

1.06 (2r, 3H, CH2Cg3), 2.03 (s, 3H, Ax.-) 2.20 and 2.22 (2s. each 3H. 2 OAc), 2.51-3.49 (m. 6H, 

3 CX2), 3.66 and 3.70 (2s, each 3H, 2 One), 4.00 (m, 18, Ar.CH.N) and 6.44-6.76 (m, 4H, 4 Ar.H): 

El-MS m/e 485 (M'); CI-MS (NH3) m / e  486 (~++l); &&. Calcd. for C26H31N08: C. 64.31: H. 6.43; 

N, 2.88. Found: C, 64.23: H, 6.52: A. 2.85%. 

(i)-6'-Merhyl-N-~tho~yc~yrbbbyl-N-bbbbb~ili (41, (f)-6'-Methyl-N-nocreticiline ( 6 )  and (t)-6- 

Methyl-N-nor-4'-d~efhyl-N-~~r~~tiiilin (7): 

A solution of 3 (3.1 g, 6.39 mol) in 80% hydrazine (110 ml) was healed to solution and then 

heated for 5 days (oil bath temperature 120'~). under an argon-atmosphere. The reaction miarure 

was cooled and concentrated under vacuum to leave a residue, vhich was treated wirh 2% aqueous 

HC1 solution (60 rol) and washed with ether (3 n 20 ml) (neutral fraction, 300 ma). The aqueous 

acidic layer was baaified with concentrated aqueous m o n i a  (pH 9) and extracted wirh a mixcure of 

CHCl -isopropanol (3:1, 3 + 50 ml). The combined organic layer was dried (Mas0 ) and the solvent 3 4 

"8s evaporated to leave a residue (1.02 g, basic fraction). 

The nevrral fraction wad purified by cryarellizarion from a mixtvre of CH2C12-ether to afford 

4 (230 mg, 9%) as a white solid: mp 183'C; IR (CHC13): 3560 (OH), 1685 (carbamare) and 1600 (aro- 

matic) NNR (OC13, for the dxrure of rotamers): 6 1.02 and 1.22 (2t, 3H, CH2CE3), 2.16 

(8, 3H, ArMe), 2.48-3.56 (m, 6% 3 CH2), 5.24 (m, lH, Ar.CH.N), 6.40 (s, 1H, Ar.H), 6.48 ( s ,  lH, 

Ar.H) and 6.52 (S, ZH, 2 Ar.H): CIMS (NH3) m / e  402 (~++1); s. Calcd. for C22H27N06: C, 

65.81; H, 6.77; N, 3.48. Pound: C, 65.63; H, 6.90; N, 3.46%. 

n e  basic fraction was pvrified by coivm chromatography over silica gel eluting with a mixture of 

CHC13-UeoH (9:l) to afford e fraction vhich was crystallized from a mixture of M C1 -ether to 2 2 

afford pvre 6 (400 mg. 19%): mp 107'C; IR (CHC13): 3560 (OH) and 1600 (aromatic) mm'l; NMR 

(CDC13 + CD30D (3~1)): 6 2.30 ( 8 ,  3H, Ar.Me), 2.50-3.40 (m, 6H, 3 CH2), 3.86 (s, 6H, 2 OMe), 4.03 

(m, IH, Ar.CH.N), 6.57 (s ,  lH, Ar.H), 6.67 (s,  lH, Ar.H) and 6.74 (s, 2H, Ar.H); CIMS (NH ) 
3 

m/e 330 ("'tl); &&. Calcd. for ClgH23N04.1/2 H20: C, 67.43; H, 7.14; N, 4.13. Found: 
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C, 67.18; H, 7.40; N, 4.51% 

Further elution of the column virh a mixture of CHC13-MeO~ (8:2) =fforded a residue, vhich on 

crystalliraiion from acetone gave pure 1 (225 mg, 11%): mp 165'~; I R ( K B ~ ) :  344010~) and 1610 

(aromerlc) cm-l; 'H N?m (CD OD): 6 2.13 (s, 3H, Ar.Ne), 2.53-3.01 (m, 6H, 3 CH2), 3.76 (s, 3~ one), 
3 

3.96 (m, 18, Ar.CH.N), 6.52 (s,  lH, Ar.H), b.56 (s, ZH, 2 Ar.H) and 6.60 ( s ,  lH, Ar.H); CI-MS 

(MI3) mle 316 (n++l); &&. Calcd. for C18H21N 04.1/2 H20: C. 66.64; H, 6.83; N, 4.31. 

Found: C 66.87; H, 6.52; N, 4.45X. 

(i)-6~-Merhyl-N-ethoxy~~~hbbyl-N-bbr11Liuli (4): 

A mixture of _1 (760 mg, 1.5b -01) and MeOH (5 rnl) was heated to solurion, treated with 2% aqueous 

NaoH solution (10 ml), H20 (5 roll, CHC13 (10 ml), and stirred at room temperature far 1 h. The 

organic solvents were evaporated and the remaining basic aqueous layer was washed wirh 

CHC13 (3 x 10 ml), rendered acidic with dilute HC1 solution (pH 51 and then extracted with CHCl 
3 

(3 n lu ml). The combined organic layer was washed with water (2 x 10 d), drled (Ne2SOh) and 

concentrated inn to leave an oily residue, which was ~rysiallired with ether to afford 4 as a 

colorless solid (568 mg, 91%); identical in all respects wirh the material obtained as described 

above. 

(+)-6'-Methylrerlculine (5): 

A solution of 2 (300 ma, 0.61 mind) in dry m F  (10 ml) was added dropwise ro a refluxing mixture of 

MH (200 mg) in dry THF (20 ml) and the resulring suspension was refluxed for 6 h. The reaction 

mixture was cooled and concentrated aqueous NH3 solution (1.25 d) was added cautiously t o  yield 

a grey precipitate. me reaction mixture was stirred ar room temperature for JO nin, filtered, 

and the solid was washed wirh nlF 14 x 5 ml). The solid was dissolved in 10% aqueous NaOH solution, 

acidified with concentrated HCI ( p ~  1) and then rendered with concenrrsred aqueous NH 
3 

(pH 9). The reaction mixture was treated wifh CHC13 (20 ml), shaken well and the resulting emulsion 

was filtered through celite (2 g). The celite and solid were extracred with a warm mixt,=re of 

CHC13-isopropanol (3:l) 15 x 15 ml). The organic layer was separated, washed with warer:(2 x 10 ml), 

dried LNa2SOq), evaporated t o  afford a crude reaidue (250 mg), vhich war purified by preparative TLC 

aver silica gel in CH CI -MeOH (8.5:1.5) ca afford a solid residue which was crystallized from a 
2 2 

mixture of CH2C12-petroleum aher ro afford a pure i (150 mg, 72%) as e white solid: mp 163'C; 

IX (CHC13): 3550 (OH) and 1600 (aromatic) 'H m (c~C1~). 2.04 (s,  3H, Ar.Me), 2.44 

(s, 3H, N.Me), 2.60-3.44 (m, bH, J CH2), 3.64 (rn, lH, Ar.CH.N), 3.84 ( 8 ,  6H, 2 OMd, 6.16 is, IH, 

Ar.H), 6.52 (s ,  IH, Ar.H), 6.60 ( 5 ,  lH, Ar.H) and 6.72 (8, lH, A1.H); CI-MS (Mi3) m/e 344 1~++l); 

Anal. Calcd. for C20N25NOq.l/2H20: C, 68.15; H, 7.43; N, 3.97. Found: C, 68.53; H, 7.18; N, 

4.09%. 

( i ) - 6 ' - M e t h ~ l t e t r a h y d d d P ~ p ~ ~ ~ ~ ~ l i n e . h y d r o b w i d e  18.HBr) F r w  6: 

A solurion of g (100 mg, 30 in aqueous H B ~  (48%. reagent grade, 5 rm) was refluxed for 2.5 h 

vnder an argon atmosphere. me reaction mixture was cooled and concentrated under high vacvum to 

leave a residue, which on crystallication from a rnixturF of ErOH-ether afforded pure g.HBr 182 og, 

71%): mp 251'C (dl; IR (KBr): 3360 (OH) and 1610 (aromatic) '8 NNR (CD30D): 6 2.08 1s; 3H, 

Ar.Ne), 2.48-3.68 (rn, 6H, 3 CH2). 4.44 (m, lH, Ar.CH.N), 6.37 (a ,  lH, Ar.H), 6.57 (s ,  18, k.8) 



and 6.60 ( s ,  2H, 2 Ar.H); CI-MS (CH ) m/e 302 (M++l); w. Calcd. for C17H20N04Br: C. 53.42: 
4 

H, 5.27; N, 3.66; Br, 20.90. Found: C, 52.87; H, 4.93; N, 3.52; Br, 20.52%. 

~ r o m  7: 'rrearrnent of 1 (20 u.06 mml) ~ i r h  481 aqueous HBr as described above, gave a residue 

after concentrating the ~pacrion mixture under high vacuum, which was crystallized from Eta-ether 

t o  afford pure 8.HBr (16 mg, 84%); mp 251'C (d); identical in all respects virh the authentic 

sample, Prepared earlier. 

R-(+I-Careaiminediacetrte ma] : 

A solution of n-(+)-coreximinelo (2.6 g, 7.95 mol) in pyridine (76 ml) and acetic anhydride (22 ml) 

was stirred at room temperature for 21 h. m e  reaction mixture was concenrrared under reduced 

pressure to leave an oily residue, which was taken up in roiuene (5 ml) and concentrated vnder 

reduced pressure (this process was repeated 3 times t o  remove the tracer of pyridine and acetic 

anhydride) to afford a solid residue. mis residve was treated with water (50 mi) and the mixture 

was exrracred with CHC13 (3 x 20 ml). The combined organic extracia were dried (Na2S04) and the 

solvent was evaporated to leave a residue, which was crystallized from a mixrure of CH2C12-ether 

t o  afford 2 (2.9 g, 90%): mp 137'C; [=I: +211.3' (c 0.52, CHC~~): superimposable with i; 'H NMR 

(CDC13): 6 2.30 (s ,  3H, OAc), 2.32 (s, 3H, OAc), 2.51-3.70 (m, 8H, 4 CH2), 3.76 ( 5 ,  3H, One), 3.80 

(8, 3H, One), 3.95 (m, 1H. Ar.CH.N), 6.64 ( 5 ,  lH, Ar.H), 6.68 ( a ,  lH, Ar.H), 6.76 ( 4 ,  IH, Ar.H] and 

6.88 (5 ,  IN, Ar.Hl; El-MS m/e 411 (M'); w. Calcd. for C H NO . C, 67.13: H, 6.12; N, 3.40. 23 25 6' 

Found: C, 66.92; H, b.31; N, 3.41%. 

R-~+)-6'-Chloromelhyl-3',7-diacefoxy-4',6-dimetho~-l-benzyl-l,2,3,4-~efrahydro-2-ethoaycarbonyl- 

isaquino1ine (2.9): 

A mixture of 2 (2.4 g, 5.83 mmol) in CHCl (E~OH free, 25 ml) and ethyl chloroformare (95 ml) 
3 

was refluxed for 44 h (oil bath renperature llO0C) until TLC showed the absence of &. The 

reamion mixture was concentrated under reduced pressure to leave a residue, which was treated 

wrrh 2% aqueous HC1 solurlon (50 ml) and extracted with ether (3 x 20 ml). The combined ether 

extraccs were washed with water (2 x 10 a), dried (Na2S04) and concentrated Co afford 

an oily residue (3.0 8): CI-MS INH3) m/e 520 (M++l). 

R-(+)-6'-Merhyl-3',7-diacatoay-4',6-dimefhaxy-l-ben~y1-1,2,3,4,-~e~rahydro-2-erhoxy~~rbbbyl- 

isoquino1ine (34; 

A mixture of (3.0 g, 5.78 -1) in glacial acetic acid (65 ml) and PdlC (10%. 900 mg) was 

hydrogenated at  50 psi a< roam temperature until the starting material completely disappeared by 

nc. 67 h).   he reaccion mixture was worked up as described above for the preparation of 1 

to afford a crvde oily residue (2.9 g), which was purified by filrrarian rhrovgh silica gel an 

elution vith a minrvre af CH.C~ -M~OH (9.93:0.08) t o  afford a colorless oily residue & (2.5 g) 1 2  

(mixture of rotamers): CI-xs (mi,) m / e  486 (fi++l). 

K-(-)-b'-Methyl-N-norrrficuline (6a): 

A solvrion of & (2.5 g, 5.15 mmol) in 8U% hydraline (40 ml) was heated (oil bath temperature 

120•‹C) for 5 days under an argon atmosphere. The reaction was worked up as described 

earlier for rhe preparation of 6, ro  afford the basic fraction as solid residue (900 mgl, which was 

chromaroaraphed aver silica gel and eluted vith a mixrure of cncl -neOH (Y:11 co afford a nearly 
3 
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pure solid (500 mg). Crystalli~ation from a mixture of CH2~12-ether yielded pure (379 mg, 24%): 

mp 178-C; [GI: -10.4' (c 1.4, CHC13); IR (CHC13): superimposable with 6; $3 NNR (CDCl,,): 6 2.28 

( 8 ,  3H, Ar.Me), 2.64-3.34 (m, 6H, 3 CH2), 3.82 ( a ,  6% 2 Om), 4.00 (m, IH, A1.CH.N). 6.56 (8, 

IH, Ar.H) 6.64 ( 5 ,  IH, Ar.H), 6.72 ( s ,  IH, Ar.H) and 6.76 (s, 18, Ar.H); CIMS (NH3) m/e 330 (M'+I) : 

Anal. Calcd. for C19H23N04.H20: C. 65.68; H, 7.25; N, 4.03. Pound: C, 65.38: H, 7.34; N, 4.22%. 

R-(-)-6'-Merhylterrehydddp~n~ver~line hydrobromide (8a.HBr): 

A solution of (100 mg, 0.30 mol) in aqueous HBr (48%. reagent grade, 6 ml) was refluxed 

(oil bath remperarure llODc) under an argon atmosphere for 4 h. me reaction mixture was worked up 

as described above for the preparation of 8, to afford a solid residue (111 mg, 97%). which was 

crystallized from a mixture of EtOH-CH2C12 CO afford pure &.HBr (109 mg, 94%): mp 195.C; la]: 

-31.0' ( C  0.53, MeOH): IR (KBr): svperinposable with 8: NMX (CO OD): 6 2.08 (3, 3H. Ar.Ple), 3 

2.56-3.80 (m, bH, 3 CH2), 4.44 (m, IH, Ar.CH.N), 6.37 (s ,  1% Ar.H), 6.57 (s ,  IH, Ar.H) and 6.60 

( 5 ,  2H, 2 x Ar.H): CIMS (NU3): m/e 302 (M++I): g. Calcd. for C17H20N04Br.3H20: C, 46.90; 

H, 5.78; N, 3.21; Br, 18.35. Found: C, 46.17; H, 5.62; N, 3.05: Br, 18.20%. 

s-(-)-coreximine diacerare (lb): 

Treatment of S-(-)-coreximinelo (4.3 p, 13.1 m m o ~  wirh pyridine (120 r n ~ )  and acetic anhydride 

(35 rnl) and workup as described above for &, afforded a solid residue, which "as cryslalliled 

from a mixture of CH2cl2-~ther t o  afford pure yellowish g (4.3 8, 80%): mp 198'C; [,I: 

-211.2' (c 0.5, CHC13), I R  (CHC13): superimposahle with chat of &: 'H NMR (COCl3): 6 2.30 (s, 

6H, 2 OAc), 2.46-4.04 (m, 9H, 4 CH2 and Ar.CH.N), 3.78 (s ,  6H, 2 One), 6.40 ( s ,  IH, Ar.H), 6.68 

( 8 ,  1H. Ar.H), 6.78 ( s ,  IH, Ar_H) and 6.88 (s ,  IH, Ar.H); CI-MS (CH4) m/e 412 (Mt+l); w. 
Calcd. for C23H25N06: C. 67.13; H, 6.12: N, 3.40. Found: C, 66.93; H, 6.02; N, 3.25%. 

S-(-)-6'-Chloromerhyl-3'.7-diacetoxy-4',6-dinefhoxy-l-benzyl-l,2,3,4.-reriahydro-2-erhoxycarbbbyl- 

isoquinoline (2b): 

A solution of 2 (4.28, 10.21 mmol) in C H C ~ ~  (10 ml, ECOX free) and ethyl chloroformate (220 ml) 

was treated as for above to afford an oily residue of 2 (5.78 8 ) :  (mixture of two rotamers); 

CI-MS (CH4) m/e 520 (M++L). 

S-(-)-3',7-Diacerom-6'-merhyl-4',6-dimethoxy-1-benzyl-1,2.3.4-fetrahydro-2-erboxycarbbbyl- 

isoquinoline (3b): 

A mirtvre of 2 (5.7 g. 10.98 mol) in glacial aceric acid (175 ml) and Pd/C (10%. 2.5 g) was 

hydrogenated at 50 psi overnight and worked up as described earlier in case of 2, to afford an 
+ 

oily residue 2 (4.67 g) (mixture of rotamers): CI-MS (NH3) m/e 468 (M +I). 

S-(+)-6'-Merhyl-N-norreticiline (6b): 

Treatlnenr of 5 (4.0 g, 8.56 m l )  with 80% hydrarine (66 nl) for 5 days as in the preparation 

5, a crude residue which purified by C O I U ~  chronatagraphy over as 

described above for 8. m e  residve was crysrallired from a mixture of CH2C12-ether t o  afford 6b 

(600 mg, 21%): mp 179'C: +10.2' (c 1.45, CHC13): IR(CHC13): superimposable wirh that of 

5: NMX (CDCl31: 6 2.28 (s,  3H, *=.Me), 2.56-3.32 (m, 6X, 3 CH2), 3.84 (s,  6H, 2 OM=), 4.00 (m, 

1% Ar.CH.N), 6.56(s, IH, Ar.H), 6.66 ( 5 ,  IH, Ar.H) and 6.76 (s, 2H, 2 A1.H): CI-MS (NU3) mle 330 



t 
(Mil); m. Calcd. for  C19H23N04.H20: C, 65.68; H, 7.25; N, 4.03. Found: C, 66.01; H, 6.87; 

N, 4.08%. 

s-(+)-6'-Merhyltetrah~d~-op~~~~~~~1iie hydlbbromide (8b.HBr): 

A solution of fi (100 og, 0.30 mmoll in 48% aqueous HBr (5 ml) was t r ea ted  as described 

earlier For ?.HBr, to afford b.HBr (80 mg, 70%): mp 194'C; I,]? +30.4' ( c ,  0.53, HeOH); IR 

: superimposable with that of 8; 'H NMR (CD30D): 6 2.08 ( 8 ,  3H, Ar.Me), 2.52-3.60 (m, 

6H, 3 CH2), 4.48 (m, lH, Ar.CH.N), 6.38 ( a ,  lH, Ar.X), 6.58 (s, lH, Ar.H) and 6.62 (s,  2H, 2 

Ar.H); CI-M5 (NH 1. m/e 302 (~++1); Anal. Calcd. f a r  CI7H2,,NO4Br.2H20: C, 48.93; H, 5.55; 3 '  

N, 3.35; Br. 19.14. Pound: C, 48.57; H, 5.81; N, 3.20; Br, 19.04%. 
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