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Abstract The synthesw of 8-aryl-2-azalncyclo[3 3 llnonan-7-ones (7) by acid cychzanon of 4-(3- 
aryl-2-oxopropyl)-2-pqendntecarbon~mles (5) IS reported Btcychc a-at-d-p-anuno ketones 7 easily 
undergo a retm-Wchael nng opening to gwe the corresponduq 2-arylcyclohexenones 8 

In the context of our studies on the synthesis of pentacyclic Strychnos mdole alkalolds,2 In a 

previous paper we reported3 that Fischer mdolizatlon of the tncyclic ketone Ila takes place upon 

the methylene u-carbon to give an unnatural pentacyclic structure The regloisomenc pentacyclic 

Strychnos-type system I was not obtained At this point, an appropriately arylated tncyclic ketone 
Ilb, In which the crucial aryl-C7 bond4 would have been previously formed, emerged as a key 

intermediate for our purpose This ketone would be synthesized from a suitable 8-aryl-2- 

azabicyclo[3 3 llnonan-T-one lllb In a way similar to that previously employed for the synthesis of 

llas (Scheme 1) 

I4 
f 

(Blogenetlc numbentq4) 

u 

Scheme 1 

a ,,R=H 
b .R = Ar 

With this goal In mind we have recently reported5 the preparation of a-(o-nltrophenyl)ketone 

78 vra the sequence la=b2a+3a+Sa+7a outlined in Scheme 2, in which the key step was the 

acid-promoted cyclization of a 4-acetonyl-2-pipendinecarbonltnle denvative 6 
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1418 
J BONKICH et al 

Ftmults and Dlscussion 

The synthesis of azablcyclo 7b, in which the substltuent at the pipendme nitrogen has the 

two-carbon chain required for further elaboration of the pyrrolldme ring, was planned as an 

extension of that previously described for 7a 5 Thus, j3-keto ester 1 b3 was arylated with o-fluoro- 

nitrobenzene In the presence of sodlum hydnde and HMPA,7 and the resultmg P-keto ester 2b, 

which appeared to be mamly enollc, was decarbalkoxylated to acetonylprpendme 3b with wet 

DMSO and lithium chlonde * The modlfled Polonovskr-Potter reaction condltlonsg converted 3b to 

2-cyanoplpendme 5b However, surpnsmgly, treatment of 5b under a vanety of acldlc conditions 

(p-toluenesulfonlc acid, acetlc acid, or silver tetrafluoroborate) afforded cyclohexenone 8b In 

aproximately 50% yield The expected 2-azablcyclo[3 3 l]nonane (morphan) 7b was not obtained 

Formation of 8b can be accounted for by consldenng a retro-Michael nng opening from the mltlally 

formed 8-arylmorphan 7b (an a-aryl-p-ammo ketone) lo Attempts to trap 7b as the corresponding 

ethylene acetal by treatment of cyclohexenone 8b with ethylene glycol and ptoluenesulfonlc acid 

In refluxmg benzene were unsuccessful Acid cyclizatlon (TsOH or HCI, benzene)” of acetal 8b, 

prepared through the sequence 3b*4b*6b, also failed l2 

These results prompted us to reinvestigate the cycllzatlon of 5a ’ An accurate punflcatlon 

and analysis of the reaction mixture showed that, when the product IS isolated as a solid, It IS the 

reported bicycllc ketone 7a However, when the product IS obtained as an oil, its structure 

corresponds to that of the open compound 8a The process IS reversible Thus, on standlng at 

-2O”C, the 011 (8a) solldlfles to give 7a, whereas a solution of 7a in chloroform IS quantltatlvely 

converted In a few hours to the retro-Michael product 8a l3 

Attempts to obtarn the cycllzed product 7b In a similar way were unsuccessful, probably due to 

the greater lipophillclty of the N-substltuent, which prevents crystallization 

In order to investigate if the electron-wrthdrawmg substltuent at the aromatrc nng was 

responsible, at least In part, for the observed fragmentation, we decided to develop a slmllar 

synthetic sequence to 8-arylmorphans in which the X substltuent were a protected amino group 

such as acetamido, which would also be useful for our synthetic purpose Nltnle 5c, required for 

the cycllzatlon step, was prepared from plpendme 4b, by catalytic hydrogenation using acetlc 

anhydride as the solvent, followed by deprotectlon of the acetal function and, finally, cyanatlon of 

the resulting pipendine 3c l4 However, when nitrrle 5c was subjected to the usual cycllzatlon 

conditions, tetracycle 10, Instead of the expected bicycle 7c, was obtained In 40% yield Under 

milder conditions, 4-(indolylmethyl)-2-cyanoplpendme 9 was also isolated The above results 

make evident that mdollzatlon by interaction of acetamldo and ketone groups IS faster than the 

expected cyclizatlon to 7c and that the resultmg Intermediate 9 undergoes further cyclization, by 

way of an iminium cation, to 10 I5 

To avoid the undesired rndollzatlon, cyclizatlon was then effected from the dlsubstltuted 

aniline mtnle 5e, which was prepared vra the reaction sequence 4a*4d* 3e*5e (see 

Experimental Sectlon) However, treatment of cyanoplpendme 56 with ptoluenesulfonlc acid gave 

again a cyclohexenone denvatlve, 8e, coming from a retro-Mchael ring opening from the inltlally 

formed Sarylmorphan 7e As In the senes a, a sample of 8e sol&fled on standing at -20°C to give 
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1 a R&H&H5 
b R=CH2CH20CH&H5 

N’G,. N 
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6 Y=OCH$H20 

2 

7 

3 Y=O 
4 Y=OCH2CH20 

I senes c 

53 = 1 x HNIR 
/ 

0 

6 

Scheme 2 

the expected blcyclo 7r When cycllzatlon of 56 was attempted with formic acid, a mixture of 

cyclohexenone 8e and plpendme 3e, formed by reduction of the m&ally formed imlnlum salt, was 

obtained 

A rather srmrlar result was obtained In the unsubstttuted aryl senes (senes f, X = H) The 

required cyanopipendme Sf was prepared in the usual way from the correspondmg plpendme 3f 

which, rn turn, was satisfactonly obtained by two alternative ways, either by reductive deamtnation 

of 4d or by direct phenylatlon’6 of la followed by decarbalkoxylation of the resulting P-keto ester 

2f Acid cyclization of 5f gave a mixture of arylmorphan 7f and cyclohexenone 8f (4 1 ratio), from 

which 71 could be separated in a pure form by column chromatography However, 7f undergone 

again ring opening in methylene chlonde solutron to give 8t, although In this case the converslon 
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Table 1. Significant 1% Chemical Shiftsa of Piperidine Derivatives (Z-6) 
__-______________.__---~~.-----~~~------~.-----~~----~--~.-----~~-----~~_-------_------~~----------------- 

2bb 2fC 3b 

2-c 539 533 540 

3-c 315 312 320 

4-c 332 316 314 

5-c 319 312 320 

6-C 541 533 540 

NCH2 580 632 581 

CH20 67 6 - 877 

OCH2Ar 73 1 - 73 1 

CN - - - 

cad 395 469 493 

cP 1717 2028 2047 

CY 101 6 650 484 

k-X 1495 1302 1490 

Other 174 5e 171 0e 

519 525 

3c 38 3f 

541 528 540 

319 310 324 

315 307 320 

319 310 32 4 

541 526 540 

583 624 639 

678- - 

734- - 

- - - 

478 486 469 

2111 2060 2086 

498 440 51 3 

1388 140 7 130 1 

1894f 170 qf 

246 51 5 

215 

4e 4b &I 5b 

537 542 537 528 

332 331 332 342 

31 4 31 2 314 279 

332 327 332 312 

537 542 537 462 

834 581 633 554 

- 676 - 67 6 

- 729 - 730 

- - - 1165 

398 398 409 486 

111 2 III 2 1131 2038 

446 445 446 494 

1520 151 5 1462 1490 

6499 6499 6509 

5c se 5f 

526 514 514 

339 339 338 

278 27 9 278 

308 31 0 308 

491 469 468 

552 601 59 9 

674- - 

730- - 

1166 1164 1162 

472 484 473 

2095 205 5 206 6 

483 444 50 2 

1392 141 3 129 1 

169 sf 171 2’ 

242 52 2 

22 2 

6b 

52 9 

35 3 

27 5 

323 

49 6 

55 3 

674 

73 0 

117 2 

40 2 

Ill 0 

44 0 

151 8 

65 19 

65 2 

a The 6 values are m ppm downfield from Me4Sl The spectra ale from CDC13 solutions b En01 form Mmor signals due to the 

carbonyl tautomer were also observed c Mmor stgnals due to the enol form were also observed d Ca, Cp, Cy refer to carbon atoms 
of the C-4 cham e SIgnak due to COZMe fQnals due to X g .%gnak due to OCH$H20 

was not complete Interestmgly, attempts to charactenze arylmorphan 7f as hydrochlonde resulted 

In the formatton of cyclohexenone 8f hydrochlonde 

B~cyck ketones 7 can be easily distmgulshed from their open a&unsaturated isomers 8 by 

their NMR data, in particular by the 13C signals corresponding to the three allphatlc methane 

carbons as compared with only one aliphatlc methme carbon at S -33 for 8 Furthermore, the 

chemical shift of the carbonyl carbon clearly differentiates both isomers The most slgnlflcant 1% 

chemical shifts of arylmorphans 7 and cyclohexenones 8 are listed in Table 2 The absence of a 

shielding effect upon C-6 in 8-arylmorphans 7, as compared with the corresponding 8- 

unsubstltuted denvatlve 1117, clearly establishes that the atyl substrtuent IS equatonal Moreover, 

the upfield chemical shift for C-3 (-2 ppm), C-4 and C-9 (both -4 ppm) for 7a and 7e as compared 

with 11 IS indicative of a conformational change on the nitrogen, the N-benzyl group bemg axially 

onented to relieve the stenc crowding with the equatorial aryl group at C-8 1s The data of morphan 

7f suggest an equilibrium between the two conformational arrangements of the plpendlne 

nitrogen 

In conclusion, 8-aryl-2-azabicyclo[3 3 llnonan-7-ones easily undergo a retro-Michael 

reaction, which limits their usefulness in synthesis This behavior contrasts with that of B-a/ky/-2- 



8-Aryl-2-azablcyclo[3 3 llnonan-7-ones 
442 

azablcyclo[3 3 llnonan-7-ones,ls which have shown to be stable, and could be accounted for by 

consldenng the greater acldlty of the methme proton at C-8 In the 8-a@ substituted senes and/ or 

the stenc crowdmg between the bulky equatonal C-8 aryl group and the plpendme nitrogen 

substituent 19 

Table 2. Significant 1% Chemical Shift@ of 
8-Aryl-2-azabicyclo[3.3.l]nonan-7-ones (7) and Cyclohexenones (8) 

____________I_______I___________________------- ________I______________I________________------------------- 

I-C 

3-c 

4-c 

5-C 

6-C 

7-c 

8-C 

9-c 

NCH2 

Other 

7a 78 

605 59 1 

426 428 

272 266 

302 300 

466 462 

208 0 209 7 

560 555 

288 275 

585 579 

71 

60 2 

446 

28 2 

284 

470 

213 2 

523 

31 0 

594 

172 2d 

530 

222 

1lC 8a 

539 145 7 

447 445 

31 1 358 

287 331 

47 1 484 

211 5 196 4 

401 131 5 

330 32 7 

595 540 

3 

8’ 
4 

8b 

1456 

443 

348 

329 

466 

196 1 

131 7 

325 

488 

73 2e 

685 

8e 
1487 

444 

35 1 

33 6 

459 

198 1 

130 3 

32 5 

53 5 

1713d 

51 6 

225 

81 

147 2 

449 

346 

329 

455 

198 1 

130 6 

32 6 

539 

a The 6 values are m ppm downfield from Me48 The spectra are from CDQ solutions b For clarity, the numbenng 

system of the morphan nucleus IS mamtained c 11 2-BenzyC2-azabayclo[3 3 llnonan-7-one (data from reference 
17) d Signals due to N(Ac)CHp e Signals due to CH2OCH2 

Experimental Sectlon 

General. ‘H- and 13C-NMR spectra were recorded m CDCl3 on a Vanan XL-200 or Gemml200 spectromelen Chemul shlfis dre 

expressed m parts per mdhon (6) relauve to mtemal TMS IR spectra were recorded on a Perkm-Elmer 1430 spectrophotometer dnd 

only noteworthy absorpuons (rcc~procal cenumeters) are hsted Flash chromatography was camed out on S102 (sdxa gel 60,230- 

400 mesh, SDS) TLC was performed on S102 (slhca gel G/UV254, Macherey-Nagel). usmg 95 5 melhylene chloride-methanol as 
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developmg solvent, and the spots were located wuh UV hght or mdoplatmate reagent Meltmg pomts were determmed m d caprllary 

tube on a CTP-MP 300 hotplate apparatus Pnor to concentration under reduced pressure. all orgamc extracts were drred over 

auhydmus sodnun sulfate powder Mazmanalyses were. performed on a Carlo E&a 1106 analyzer by C 1 D (CSIC), Barcelona 

Methyl 1-(2-Benayloxyethyl)-a-(o-nitrophenyl)-4-~~pe~~d~neacetoacetate (2b) To a suspension of sodrum hydrrde 

(55%. 3 88 g, 88 8 mmol), pr~lously washed S&I petroleum ether, m HMPA (120 ml) mamtamed under nruogen atmosphere was 

slowly added P-keto ester lb3 (14 8 g, 44 4 mmol) The reacnon rmxture was warmed at 60-70°C. o-fluoronrtrobenzene (5 6 ml, 

53 3 mmol) was dropwm added, and the stunrig was mamtamed for 3 h After coolmg, the reaction tmxture was poured mto brme 

and extracted with methylene chlonde The orgamc extracts were washed with brme, dried, and evaporated The residue was &solved 

m ether and exhausuvely washed with brme The orgamc phase was dned and evaporated Flash chromatography (mcrease from 0% to 

10% methanol-Inethylene chl~de) gave pure arylated p-keto ester 2b (113 g, 56%) IR (NaCl) 1650 (enol ester), 1610 (C=C). 1520 

and 1345 (Noz), ‘H-NMR l O-l 3 (m, 2H, 3- and 5-Hax), 155-2 05 (m, 7H), 2 56 ( t, J = 6 Hz, 2H, NCH2). 2 85 (m. 2H, 2- and 

6-H@, 3 54 (t. J = 6 Hz, 2H. oCH2), 3 64 (s, 3H, OCH3), 4 50 (s. 2H, OCH2Ar), 7 26-7 59 (m. 8H, ArH), 8 03 (dd, J = 8 and 

15 Hz, 1H. 3,-H), 13 0 (br, 1H, OH), (Pound C, 65 05, H, 6 90. N, 5 96 Calcd for C25H3@206 1/2H20 C. 64 77, H, 6 74 

N 604) 

Methyl l-Benzyl-a-(o-nitrophenyl)-4-plper~dlneacetoacetate (2a) Opemtmg as above, fmm P-keto ester la3 on a 52 

mmol scale, the previously described arylated denvahve 2a5 was obtamed m 55% yield 

1-(2-Bensyloxyethyl)-4-[3-(o-nltrophenyl)-2-oxopropyllp~pe~~~~ne (3b) A nuxture of P-keto ester 2b (7 73 g, 17 

mmol), bdmun chloride (0 79 g, 19 mmol), water (0 61 ml, 34 mmol), and DMSO (55 ml) was heated at 155-160°C for 3 h The 

suspension waS CoOkd, d~bf~J with ether, and exhausttvely washed with brme The orgamc phase was evaporated to give 5 78 g 

(85%) of ketone 3b, winch was used wItbout further punficauon m the next step An analytuxl sample was &tamed by flash 

chromatography bcrease from 1% to 5% methanol m methylene chloride) as an od IR (CHC13) 1710 (CO), 1520 and 1345 (~0~). 

‘H-NMR 137 (qd, J = 12 and 3 HZ, 2H, 3-and 5-Hax), 174 (dm, J = 12 Hz, 2H, 3- and 5-Heq), 193 (m, lH, 4-Hax), 2 08 (t, J ~12 

Hz. 2H. 2- and 6-Hax), 2 55 (d, J = 6 5 HZ, 2H, CH2CO). 2 64 (t, J =6 Hz, 2H, NCH2), 2 95 (dm, J ~12 Hz, 2H, 2- and 6-~q), 

3 62 (t. J = 6 Hz, CH20), 4 11 (s. 2H, ArCH2CO). 4 56 (s, 2H, OCH2Ar). 7 29-7 38 (m, 6H, ArH), 7 46 ( t, J = 8 Hz, lH, 4,-H), 

7 61 (t. J = 8 Hz, lH, S-H), 8 12 (d, J = 8 Hz, lH, 3’-H), (Found C, 67 86, H, 7 09, N, 6 57 Calcd, for C23H28N204 1/2H20 

C, 68 12, H, 7 20, N, 6 90) 

~~ans-~-(2-Bensyloxyethyl)-4-[3-(o-n~trophenyl)-2-oxopropyll-2-~~per~d~necarbo~~tr~le (5b) A solution of m- 

chlomperbenzmc acid (85%. l 76 g, 8 7 mmol) m anhydrous methylene chlonde (40 ml) was added over 15 mm to a stirred solution 

of ketone 3b (3,l2 g, 7 9 mmol) m anhydrous methylene chlonde (40 ml) mamtamed at 0°C under argon atmosphere Surnng ~11s 

coutmued at 0°C for one hour After the resultmg solubon had been cooled at -15°C. trdluomacetlc anhydnde (4 40 ml, 31 6 mmol) 

was added dro~w:~e and the nuxture was stlned at -15’C for 1 hand at rmm temperature for 15 mm Potassmm cyamde (2 05 g, 316 

mmo1) m water (20 ml) was then added and the pH adJuSted to 5 by the ad&non of sohd sodmm acetate The two phase uuxture was 

vigorously stmed for 30 mm, baslfied v&h 10% aqueous sodmm carbonate, and extracted WUI methylene chloride The organ,‘ 

extracts were washed with water, dried, and evaporated Flash chromatography (Increase from 0 to 2% methanol-methylene chloride) 

gave mm1e 5b (2 65 g, 80%) An analyhcal sample was obtamed by crystalhzatlon (ether-acetone) mp 81-82°C. IR (NaCI) 1710 

(CO), 1520 and 1350 (Nq), ‘H-NMR 1 32 (qd, J = 12 and 4 5Hz, lH, 5-Hax), 158 (td, J = 12 and 4 5 Hz, lH, 3-Hax), I 76 (dm, J 

= 12 Hz, 1H. 5-Heq), 196 (dm. J = 12 Hz, 3-Heq), 2 25 (m, lH, 4-Hax). 2 45 (td, J = 12 and 2 5 Hz, lH, 6-Hax), 2 55 (d, J =6 5 

Hz. 2H. CH2CO), 2 72 (AA’XY, 2H, NCH2). 2 81 (dm, J = 12 Hz, lH, 6-H@, 3 57 (AA’XY, 2H. OCH2). 4 04 (& J = 3Hz, lH, 
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2-H@, 4 08 (s. W. ArCH$JO), 4 53 (s, 2H, OCH2Ar). 7 24-7 34 (m, 6H, ArH). 7 46 (td, J = 8 and 15 Hz, lH, 4’-H), 7 58 (td, J 

= 8 and 1 5 Hz, lH, S-H), 8 12 (dd, J = 8 and 15 Hz, lH, 3’-H), (Found C, 67 64, H, 6 56, N, 9 46 Calcd for 

C24H27N304 1/3C3H60 C, 67 98. H, 6 71, N, 9 32) 

Cychzatlon of Cyanoplpemlme Sb A sturcd solution of cyanoplpendme 5b (230 mg, 0 5 mmol) m 50% aceuc acid (12 ml) 

was heated under mtrogen at 90-100°C ovemtght The resultmg soluaon was cooled, baslfti with 10% aqueous sodmm carbonate 

solution. and extracted ~11th methylene chlonde Drymg and evaporauon of the orgamc extracts gave an od whsh was punfled by 

flash chromatography (mcrease from 0% to 10% methanol-methylene chloride) to afford 110 mg (50%) of S-[2-(2- 

benzyloxyethylam~no)ethyl]-2-(o-a~trophenyl)-2-cyclohexenone (8b) as an cul IR (CHC13) 1675 (CO), 1520 and 

1350 (NO2). 'H-NMR 2 77 (t, J = 8 Hz, 2H. NCH2). 2 90 (t. J = 5 Hz, 2H, NCH2). 3 65 (t. J = 5 Hz, 2H, OCH2). 4 53 (s, ZH, 

OCH2Ar). 6 95 (m. 1H. =CH), 7 26-7 70 (m, SH, ArH). 8 05 (dd. J = 8 and 15 Hz, 3’-H), (Found C, 68 39, H, 6 40, N, 6 71 

Calcd for C23H26N204 H20 C, 68 29, H, 6 97, N, 6 92) 

l-Benzyl-4-[2,2-(etbylened~oxy)-3-(o-n~trophenyl)propyl]p~per~~~ne (4a) A suned soluuon of ketone 3a5 (5 53 g. 

15 7 mmol), p-toluenesulfomc acid monohydrate (5 g. 23 9 mmol), and ethylene glycol (47 ml) m anhydrous benzene (300 ml) WIS 

refluxed for 24 h ~th removal of water with a Dean-Stark trap The reacnon muture was poured mto saturated aqueous sodmm 

carbonate sohmon The orgamc phase was separated and the aqueous layer was extracted wuh ether ‘Ihe combmed orgamc extracts 

were washed wuh saturated aqueous sodmm carbonate soluuon, dried, and evaporated Flash chromatography of the residue (Increase 

from 0% to 5% methanol m methylene chloride) afforded 4 83 g (78%) of ketal4a IH-NMR 1 26 (qd. J = 12 and 2 5 Hz, 3- and 5- 

Hax), 15 (m. 1H. 4-Ha), 153 (d, J = 4 Hz, 2H, 4-CH2), 173 (dm, J = 12 HZ, 2H, 3- and 5-Heq), 194 (td, J = 12 and 2 5 Hz, 2H, 

2- and 6-H&, 2 82 (dm, J = 12 Hz, ZH, 2- and 6-Heq), 3 26-3 42 and 3 62-3 78 (2m, AA’BB’, 2H each, 0CH2CH20). 3 38 (s, 2H, 

CH2Ar), 3 46 (s, 2H, NCH2Ar), 7 25-7 45 (m. SH, ArH), 7 75 (dd, J = 8 and 1 5 Hz, 1H. 3,-H), (Found C, 69 81, H, 7 26. N, 

7 23 Calcd for C23H28N204 C, 69 98, H, 7 12 N, 7 07) 

l-(2-Beozyloxyethyl)-4-[2,2-(ethylened~oxy)-3-(o-n~trophenyl)propyl]~~pe~~~~ne (4b) Operatmg as above, from 

ketone 3b (4 3 g, 10 8 mmol),p-toluenesulfomc acid monohydrate (3 4 g. 16 4 mmol), and ethylene glycol(32 ml) m benzene (300 

ml), ketal4b ( 3 25 g, 69%) was obtamed after flash chromatography @crease from 0% to 15% methanol-methylene chloride) An 

analYtIcA sample melted at 95-97°C (ether-acetone) 1~.NMR 1 30 (qd, J = 12 and 2 5 Hz, 2H, 3- and 5-Hax), 1 45 (m, lH, 4-Hax), 

155 (d. J = 4 Hz, 2H. 4-CH2). 175 (dm, J = 12 Hz, 2H, 3- and 5-Heq), 2 00 (td, J = 12 and 2 5 HZ, 2H, 2- and 6-Hax), 2 60 (I, J = 

7 Hz, 2H, NCH2). 2 90 (dm, J = 12 Hz. 2H, 2- and 6-He@, 3 30-3 40 and 3 70-3 80 (2m, AA’BB’, 2H each, OCH2CH20), 3 40 (s, 

2H, CH2Ar), 3 60 (t. J = 7 dz. 2H. 0CH2), 4 53 (s, 2H, 0CH2Ar), 7 2-7 4 (m, SH, ArH), 7 78 (dd, J = 8 and 15 HZ, 3,-H), 

(Found C, 68 01, H, 7 29, N. 6 42 Calcd for C25H32N205 C. 68 18. H, 7 27. N, 6 36) 

rruns-l-Benzyl-4-[2,2-(ethylened~oxy)-3-(o-o~trophenyl)propyl]-2-p~per~d~necarbon~tr~le (6a) was prepared trom 

4a (19 g, 4 8 mmol) as descnted for 5b. m 61% yield IH-NMR 126 (m, lH, 5-Hax), 142 (td, J = 12 and 4 5 HL, IH, 3-H&, 

158 (m. 2H, 4-CH2), 175 (dm, lH, 5-Heq), 184 (m. lH, 4-Hax). 2 07 (dm, lH, 3-Heq), 2 43 (td. J = 12 and 2 5 Hz, 1H. ~-HZ& 

2 82 (dm, J = 12 Hz, lH, 6-Heq), 3 39 (s, 2H, CH2Ar). 3 52 and 3 68 ( 2d, J = 13 Hz, 1H each, NCH2Ar), 3 38 and 3 76 (2m. 

AA’BB’ system, 2H each, OCH2CH20). 3 73 (br, lH, ZHeq), 7 25-7 50 (m. SH, ArH), 7 8 (dd, J = 8 and 1 5 Hz, IH. 3,-H). 

(Found C, 68 03, H, 6 72, N, 9 53 Calcd for C24H27N304 C, 68 39. H, 6 46, N, 9 97) 

ffons-l-(2-Benzyloxyethyl)-4-[2,2-(ethylenedioxy)-3-(o-n~tropbenyl)propyl~-2-~~pe~~d~necarbonitr~le (6b) was 

prepared from 4b (750 mg. 1 7 mmol) as described for 5b. m 7O% yield ‘H-NMR 1 2O (qd, J = 12 and 3 Hz, IH, 5-Hax). 1 45 (td, 
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J = 12 and 3 HZ, lH, 3-HEX), 150 (d, J = 5Hz,2H. 4-CH2), 165 (dm, J = 12 Hz, lH, S-He&, 175 (m. lH, 4-Hax), 2 02 (dq, J = 12 

and 2 5 I-h 1H, 3-H@, 2 32 (td, J = 12 and 3 HZ, lH, 6-Hax). 2 6 (m. 2H, NCHd, 2 75 (dm, J = 12 Hz, 1H. 6-Heq), 3 31 (s, 2H, 

CH2Ar), 3 49 (m, 4H, OCH2CH20), 3 71 (m. 2H, OCH2), 3 92 (t. J = 3 Hz, lH, 2-Heq), 4 45 (s, 2H, OCH2Ar). 7 26-7 50 (m, 

8H. ArH), 7 75 (d, J = 8 Hz, lH, 3,-H), (Found C, 67 12, H, 6 71. N, 8 61 Calcd for C26H31N305 C, 67 07, H, 6 72 N, 9 03) 

4-[3-(o-Acetam~dophenyl)-2-oxopropyl]-1-(2-benzyloxyethyl)p~perrd~ne (3~) A solution of ketal 4b (3 07 g. 7 0 

mmol) m acetic anhydnde (100 ml) was hydrogenated at room temperature and atmosphenc pressure over 10% palladmm on charcoal 

(125 g) untd the reqmred volume of hydrogen was absorbed The mixture was poured mto se-water (190 ml) and the two phase 

mixture was stmed unt11 It became homogeneous At this pomt, 12N hydmchlonc acid (8 5 ml) was dropwlse added, and the sumng 

was mamtamed for 45 mm The catalyst was removed by filtration and washed with water The resultmg soluuon was cooled, 

baslfied with cold 2N aqueous sodmm hydmxlde, and extracted with methylene chlonde The orgamc phase was dned and evaporated 

Flash chromatography of the residue (mcrease from 0 to 15% methanol-methylene chloride) afforded 1 86 g (65%) of acetamlde 3c 

An analytical sample was obtamed by recrystalhxauon from ether mp 65-67°C. IR (CHC13) 1670-1705 (CO), IH-NMR 125 (qd, J 

= 12 and 2 5 Hz, 2H, 3- and 5-Hax), 157 (dm, J = 12 Hz, 2H, 3- and 5-He@, 18 (m, lH, 4-Hax), 2 00 (td, J = 12 and 2 5 Hz, 2H, 

2- and 6-Hax), 2 21 (s, 3H, CH3). 2 51 (d, J = 7 Hz. 2H, 4-CH2), 2 59 (t, J = 6 Hz, 2H. NCH2). 2 90 (dm, 1 = 12 Hz, 2H. 2- and 6- 

He& 3 57 (t. J = 6 Hz, 2H, OCH2). 3 68 (s, 2H, CH2Ar), 7 10 (td, J = 8 and 15 Hz, lH, 4’-H), 7 15 (dt, J = 8 and 1 5 Hz, lH, 6 - 

H), 7 25-7 45 (m. 6H, ArH), 7 9 (d, J = 8 Hz, lH, 3’-H), 8 6 (br s, lH, NH), (Found C. 73 59, H, 7 98. N, 6 94 Calcd tor 

C25H32N203 C, 73 59, H, 7 91, N, 6 87) 

tnrns-4-~3-(o-Acetam~dophenyl)-2-oxopropyl]-l-(2-benzyloxyethyl)-2-p~per~d~necarbon~tr~le (5~) By use 01 d 

procedure ulentuzal to the one described for the preparation of Sb, plpendme 3c (720 mg, 19 mmol) was converted mto the title 

mtnle The crude product was puntled by flash chromatography (mcrease from 0 to 10% methanol-methylene chloride) to give SC 

(500 mg, 62%) as an OIL IR (CHCl3) 1665-1705 (CO), lH-NMR 122 (dq, J = 12 and 4 5 Hz, lH, 5-Hax), 1 50 (td, J = 12 and 4 5 

Hz, lH, 3-Hax), 165 (dm, J = 12 Hz, lH, 5-Heq). 1 85 (dm. J =12 Hz, lH, 3-Heq), 2 12 (m. lH, 4-Hax), 2 24 (s, 3H, CH3), 2 40 

(td, J = 12 and 2 5 Hz, lH, 6-Hax), 2 50 (d, J = 6 5 Hz, 2H, 4-CH2), 2 71 (AA’XY system, 2H, NCH2). 2 8 (dm, J = 12 Hz, lH, 6- 

Heq), 3 56 (td, AA’XY, 2H, OCH2), 3 67 (s, 2H, CHzAr), 4 01 (1. J = 3 Hz, lH, 2-Heq), 4 55 (s, 2H, OCH2Ar). 7 13 (td, I = 8 dnd 

15 HZ, lH, 4’-H), 7 18 (td, J = 8 and 15 Hz, lH, 6’-H), 7 24-7 40 (m, 6H, ArH and 5’-H), 7 87 (d, J = 8 Hz, lH, 3,-H), 8 57 (br s. 

lH, NH), Found C, 71 86, H, 7 25, N, 9 59 Calcd for C26H3lN303 C, 72 06, H, 7 16. N, 9 70) 

Cyclrzatlon of Cyanoplperldme SC 

a) A solution of ammo mmle SC (110 mg, 0 25 mmol) and anhydrous p-toluenesulfons acid (86 mg, 0 5 mmol) III benzene (25 ml) 

was refluxed under argon ovemlght. usmg a Dean-Stark apparatus The mixture was cooled and baslfied with 10% aqueous sodium 

carbonate solution The orgamc layer was separated and the aqueous one was extracted with methylene chlonde The combmed orgmnl‘ 

extracts were washed wltb brme, dried, and evaporated Flash chromatography @crease from 0% to 5% methanol-methylenc chloride) 

afforded 7-acetyl-2-(2-benzyloxyethyl)-1,2,3,4,5,6-hexahydro-l,5-methanoazoc~no[4,3-6]~ndole (10, 39 mg, 

40%) IR (CHCl3) 1690 (CO), lH-NMR 2 65 (s, 3H, COCH3). 2 94 (m, 2H, NCH2), 3 15 (dd, J =17 and 6 Hz, lH, 6-H). 3 57 (m. 

2H. OCH2h 4 19 (t, J = 2 Hz, lH, 1-H). 4 46 (s, 2H, OCHzAr), 7 13-7 50 (m, 8H, ArH), 7 90 (d. J = 8 Hz, lH, 8-H),13C-NMR 

24 6 (5-C). 26 6 (CH3). 30 8, 318, and 32 2 (4-, 6-, and 12-C). 44 0 (3-C). 50 2 (I-C), 55 5 (NCH2). 67 5 (CH20). 72 4 

(OCH2Ar). 114 4-138 1 (Ar), 169 5 (CO) 

b) Operatmg as above, but shortenmg the reacuon time to 4 h, from 160 mg (0 37 mmol) of SC, trons-I-acetyl-2-ll-(2- 

benzytoxyethyt)-2-q’eoo-4-plpendylmethyllmdole (9. 54 mg, 35%) was obtamed after flash chromatography (methylenc 

cblorlde) Further eluuon with 3-5% methanol m methylene chlonde afforded azccmomdole 10 (34 mg, 23%) Compound Y IH- 
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NMR (@’ MHz) 2 6 (s, 3H. CCCH3). 2 85 (d, J = 7 Hz. 2H, 4-CH2), 3 6 (br. 1H. 2-He@, 4 3 (s. 2H, OCHzAr), 6 1 (s, lH, 3-H 

mdoleh 7 0 (s, 5H, AM). 13C-NMR 27 7 (CH3), 27 7 (4-C). 315 (4-CH2). 32 5 (S-C), 36 6 (3-c). 49 7 (6-C). 53 0 (2-c). 55 4 

(NCH2), 67 5 (CH20). 73 0 (OCH2k). 109 8 (3-W. 110 4 (7-In), 114 3 (CN), 120 4 (4-In), 123 0 (S-In), 123 6 (6-In), 127 6, 

127 7. 128 4 (o-. m-. p-C6H5). 129 8 Oa-In), 136 0 (2-In). 139 0 (~pso-CgHg), 140 0 (‘la-In), 170 0 (CO) 

4-[3-(e-Amlnophenyl)-2,2-(ethylenedioxy)propyl]-l-benzylp~perid~ne (4d) A solut~oon of mtro acetal 4a (2 6 g, 6 5 

mmol) m absolute ethanol (100 ml) was hydrogemued at atmosphenc pressure m tbe presence of 10% palladmm on charcoal (565 

mg) unUl the re+u’ed volume of hydrogen was absorbed After filnat~oo through Cebte. and removal of the solven:. a yellow foam 

was obtaured F’unficatmn by flash chromatography (98 2 methylene chloride-methanol) afforded andme 4d (1 55 g, 65%) IH-NMR 

132 (qd, J = 12 and 3 HZ, 2H, 3- and WIax). 155 (m. 1H. 4-a). 164 (d, J = 5 Hz. 4-CH2), 178 (dm. J = 12 Hz, 3- and 5-Heq). 

197 (td, J = 12 and 18 Ha. 2H. 2- and 6-Ha@, 2 85 (dm, J = 12 Hz, 2H. 2- and &He@, 2 92 (s, 2H, CH2Ar), 3 48 (s, 2H, 

NCH2Ar). 3 56-3 77 (2m, AA’BB’. 2H each, OCH2CH20). 4 15 (br s, 2H, NH2). 6 64 (d, J = 7 Hz, lH, 3’-ArH), 6 70 (t, J = 7 Hz, 

lH, S-ArH), 7 03 (t, J = 7 Hz. lH, 4’-ArH). 7 26 (d, J = 7 Hz, lH, 6’-ArH), 7 30 (s. 5H. ArH). (Found C, 74 45, H, 8 28. N, 7 55 

Calcd for C23H3ON29 l/4H20 C. 74 46. H, 8 28. N, 7 55) 

1-Benzyl-4- { 3-to-(N-benaylacetamsdo)phenyl]-2-oxopropyl} psperidtne (30) A soluuon of amhne 4d (1 46 g, 4 

mmol) and benzyl chlonde (0 5 ml, 4 mmol) m absolute ethanol (75 ml) was refluxed for 5 h The solvent was evaporated and the 

residue was red&ved m methylene chlonde and washed w~tb 2N s&nun hydmxlde soluuon The orgamc phase was dned and 

evaporated to yield an 011 which was submltted twice to the same reaction comhuons (0 5 ml of benzyl chloride, 75 ml of ethanol, 

reflux for 5 h) and the same work-up Fmatly. the resulting crude 011 WBS punfied by flash chromatography @crease from 0 to 3% 

methanol-methylene chloride) to yield the benzylated amlrne (105 g, 58%) 

A solution of this benzykunme (1 15 g, mmol) m aceuc anhydnde (35 ml) was shrred at room temperature for 5 h Ice-water (70 

ml) was then added and the resultmg mixture was sturcd untd It became homogeneous To dus cooled mixture, 12N hydrahlonc acid 

(1 lml) was added dropwlse and the solution was surred for 45 mm Tbe msxture was baslficd with 2N sodmm hydroxide soluuon and 

extracted with methylene chloride The orgamc extracts were dned and evaporated to give a residue which was punfied by flash 

chromatography Eluhon with O-596 methanol m methylene chlonde afforded 104 g (90%) of am&~ ketone 3e 1H-NMR 125 (qd, 1 

= 12 and 2 5 Hz, 2H. 3- and 5-Hax), 165 (dm, J = 12 Hz, 2H, 3- and 5-He@, 175 (s, 3H, CH3), 18 (m. lH, 4-H). 2 00 (td. J= 12 

and 2 5 Hz, 2H, J = 12 and 2 5 Hz. 2H, 2- and 6-Hax). 2 27 (d. J = 6 5 Hz. 2H. 4-CH2). 2 90 (dm, J = 12 Hz, 2H, 2- and 6-H@, 

3 48 (s, 2H, NCH2Ar). 3 50 (s, 2H, COCH2Ar). 4 35 and 5 15 (2d. J = 15 Hz. IH each, CONCH2Ar). 6 5-7 7 (m, 14H, ArH), 

(Found C, 74 62, H, 7 46, N, 5 62 Calcd for C3OH34N202 U5CH2Cl2 C, 74 73, H, 7 18 N, 5 73) 

Pans-1-Benxyl-4- { 3-[o-(N-benzylacetamtdo)phenyl]-2-oxopropyl} -2-ptpersdsnecarbonttrtle (Se) was prepared 

from plpendme 3e as described above for 5b The crude product was punfied by flash chromatography (increase from 0 to 2% 

methanol-methykne chloride) to give 766 mg (80%) of the We compound lH-NMR 126 (m, IH, 5-Hax), 146 (td, J = 12 and 4 

Hz, lH. 3-Hax), 170 (masked, S-Heq), 175 (s, 3H, CH3). 185 (din, J = 12 Hz, lH, 3-He@, 2 15 (m, IH, 4-Hax), 2 27 (d. J = 6 

Hz, 2H, 4-CH2), 248 (td, J = 12 and 2 Hz. lH, 6-Hax), 2 83 (dm, J = 12 Hz. lH, 6-Heq). 3 48 (s, 2H, COCH2Ar), 3 55 and 3 71 

(2d. J = 13 Hz, 1H each, NCH2Ar). 3 76 (br s. IH. 2-Heq). 4 41 and 5 09 (2d, J = 14 Hz, 1H each. N(Ac)CH2Ar). 6 82 (d, J = 7 5 

Hz, 1I-L ArH), 7 21-7 33 (m, 13H. ArH), (Found C. 7104. H, 6 68. N, 7 47 Calcd for C3lH33N302 3/5CH2C12 C. 70 99, H, 

6 45. N. 7 85) 

Cyclrratlon of Cyanopiperidine Je Ammo nrtrde Se (500 mg, I 04 mmol) was added under argon atmosphere to a soluuon 

of ptoluenesulfomc acid monohydrate (397 mg, 2 08 mmol) m anhydrous benzene (75 ml), pre~ously refluxed for 3 h using a Dcan- 
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Stark apparatus The nuxture was refluxed overmght The resultmg sohmon was cooled and parutloned between methylene chloride 

and 10% aqueous sodmm carbonate solutton The orgamc phase was washed wtth brme, drzd, and evaporated to give an 011 

Punfication by flash chromatography (mcrease from 4 to 8% methanol-methylene chloride) gave 198 mg (42%) of 2-[o-(N- 

benzylacetam~do)phenyl]-5-(2-benzylam~noethyl)-2-cyclobexenone (8e) IH-NMR 1 87 (s, 3H, CH3). 2 72 (t, J = 7 

HZ, NCH2). 3 83 (s, 2H, NCH2Ar), 3 89 and 5 38 (2d, J = 14 HZ, 1H each, N(Ac)CH2Ar), 6 70-7 50 (m, 15H, =CH and ArH), 

(Found C 74 36, H, 6 77, N, 5 56 Calcd for C3OH32N202 1/2CH2C12 C, 73 99, H, 6 71, N. 5 65) 

A pure sample of 8e partmlly soluhfied on staudmg at -20°C Crystalhxahon from ether afforded the cychzcd derlvatlve 

(1RS,5SR,8RS)-2-benzyl-8-[o-(N-benzytacetam~do)pbenyll-2-azab~cyclo[3.3.l]nonan-7-one (7e) mp 134. 

135X IH-NMR 3 05 (ddd, J = 13 5, 13. and 3 Hz, lH, 3.Hax), 3 56 (d, J = 4Hz. lH, I-Hax). 3 58 and 3 71 (2d, J = 14 Hz. 1H 

each, NCH2Ar). 4 03 (br s, lH, 1-H). 4 48 and 4 73 (2d, J = 14 Hz, 1H each, N(Ac)CH@), 6 70-7 60 (m. 14H, ArH), (Found C, 

79 68, H, 7 15. N, 6 08 Calcd for C30H32N2O2 C, 79 61. H, 7 08, N, 6 19) 

I-Benzyl-4-(3.phenyl-2-oxopropyl)plperldme (3f) 

Method A. From Amlme 4d A cold solutton of sodmm mtnte (106 mg, 154 mmol) m water (0 55 ml) was slowly added to a 

stmed mixture of amhne 4d (435 mg, 1 2 mmol) and 6N hydrochlonc actd (3 5 ml), cooled at -l(PC After 5 mm, the rcsultmg cold 

solution was added dropw~se to a shrred aqueous soluoon of hypophosphorous acid (50%. 8 2 ml) cooled at -lO°C The somng was 

mamtamsd for 2 h. while the temperature of the reactton mixture was held between -1OoC and 0°C The mixture was baslfied with 

10% aqueous sodmm carbonate solutmn and extracted with methylene chlonde The extracts were washed with brme, dried, and 

evaporated The crude product was submmed to acid hydrolysis (3 5 N HCI, room temperature, 2 h) The resulung soluuon WIS 

baslfied WIUI 2N sodmm hydroxtde soluhon, extracted wtth methylene chloride, dried, and evaporated Flash chromatography of the 

rcaultmg 01l(98 2 methylene chloride-methanol) gave ketone 3f(280 mg, 77%) IR (CHCl3) 1707 (CO), IH-NMR 1 18 (qd, I = 12 

and 3 Hz, 2H, 3. and 5.Hax), 158 (dm, J = 12 5 Hz, 2H, 3. and 5.He& 182 (m. lH, 4.Hax). 195 (td, J = 12 and 2 5 Hz, 2H. 2. 

and 6-Hax), 2 35 (d. J = 6 8 Hz. 2H. 4.CH2). 2 81 (dm, J = 12 Hz, 2H, 2. and 6-He@, 3 46 (s, 2H, NCH2Ar), 3 63 (s, 2H. CH2Ar). 

7 15-7 35 (m, lOH, ArH). (Found C, 79 99, H, 8 04. N, 4 36 Calcd for C2lH25NO 1/2H20 C, 79 81, H, 7 97, N, 4 43) 

Method B. From j3-Keto Ester 2f A solutlon of p-keto ester la (3g, 10 4 mmol) m anhydrous dlmethoxyetbane (10 ml) 

was slowly added under mtrogen to a suspension of sodmm hydnde (55%. 450 mg, 10 4 mmol), prevmusly washed wnh hexane. m 

dlmethoxyethane (15 ml) Then, dtphenyhodomum chlonde (3 39 g, 10 4 mmol) was added dropw~se and the resultmg mixture was 

heated at 7OoC for 24 h The solvent was evaporated and the restdue was partmoned between 1 2 N hydrochlonc acid and ether The 

aqueous phase was baslfied with ammonmm hydmmde untd pH 8 and extracted with methylene chlonde After evaporauon of the 

solvent, a dark 011 was obmmd Punficauon by flash chromatography (mcrease from 1 to 2 5% methanol-methylene chloride) gave 

1 18 g (31%) of methyl 1-benzyl-a-phenyl-4-plperldlneacetoacetate (2f) lH-NMR 0 92 (m. 2H, 3. and SHax), 1 33 

(dm, J = 12 Hz, 2H, 3- and 5-Heq), 165 (m, lH, 4-Hax), 178 (t, J = 115 Hz, 2. and 6-Hax), 2 32 (d, J = 6 5 Hz, 2H, 4.CH2), 2 63 

(dm, J = 11 5 Hz, 2. and 6-Heq), 3 33 (s, 2H, NCHzAr), 3 35 (s, lH, CH), 3 63 (s, 3H, OCH3), 7 17 and 7 23 (2s, 5H each, ArH) 

A solution of p-keto ester 2f(O 65 g, 1 78 mmol) m 3N hydrochlonc acid (10 ml) was refluxed for 3 h After coohng the 

reaction mzxture was basdied with 2N sodmm hydroxule soluuon and extracted with methylene chlonde ‘The extracts were dned and 

evaporated Flash chromatography (98 2 methylene chloride-methanol) of the residue gave 385 mg (65%) of ketone 3f 

~rans-l-Benzyl-4-(3-phenyl-2-oxopropyl)-2-p~per~d:necarbon~tr~ie (ST) was prepared as reported above for 5b. 640 mg 

(2 08 mmol) of plpendme 3f was treated sequenmdly with m-cblorope.rbenzo~c acid (70%. 565 mg, 2 3 mmol), tnfluoroacetlc 

anhydrIde (1 17 ml, 8 3 mmol), and potassmm cyamde (405 mg, 6 25 mmol) After workup and flash chromatography (methylene 

chloride),, cyanop~pendme Sf (563 mg, 81%) was obtamed IR(CHC13) 1713 (CO), 1~.NMR 1 18 (qd, J = 12 and 4 HZ, lH, 5.Hax), 

139 @d, J = 12 and4 Hz. lH, 3-Hax), 170 (dq, J = 13 and 2 5 Hz, 1H. 5.He@, 1 83 (dq, J = 13 and 3 Hz, lH, 3.Heq), 2 18 (m. lH, 
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4-Hax). 2 37 (d. J = 7 5 Hz, 2H, 4-CH2), 2 45 (lm, J = 12 Hz, lH, bHax), 2 80 (dm. J = 12 Hz, lH, 6-Heq), 3 52 and 3 68 (2d, J = 

13 Hz, 1H each, NCH2Ar). 3 66 (s, 2H, CH2Ar). 3 71 (br s, lH, 2-Heq), 7 15-7 40 (m, lOH, ArH). (Found C, 75 78, H, 7 13. N, 

7 95 Calcd for C22H24N20 H20 C, 75 40. H, 7 47. N, 7 99) 

(2RS,5SR,8RS)-2-Benzyl-8-pbenyl-2-arab~cycio[3.3.l]nonan-7-one (7f) A soluuon of 2-cyanoplpendme 51 (560 

mg. 168 mmol) m methanol (72 ml) contammg 12 N hydrochlonc acid (8 ml) was refluxed for 24 h under mtrogen atmosphere 

Methanol was evaporated and the residue was basdied unth aqueous sodmm carbonate soluaon and exwcted wuh methylene chlonde 

The evaporation of the extracts left an ml w&h was purified by flash chromatography @crease 1 to 2% methanol m methylene 

chloride) to yield azabtcyclo 7f (185 mg, 36%) as an ml IR (CHCl3) 1690 (CO), lH-NMR 1 59 (dm, J = 13 Hz, lH, 4-Heq), 1 83 

(dm, J = 13 Hz, lH, g-Han@, 19 (masked, lH, 9-Hsyn), 198 (em. J = 13 Hz, lH, 4-Hax), 2 3-2 8 (m, 5H, 3- and 6-CH2,5-H), 

3 41 (br s, lH, l-H), 3 75 and 3 83 (2d, J = 13 Hz, 1H each, NCH2Ar). 4 09 (br s, lH, 8-H). 7 02 (d, J = 8 Hz. lH, ArH), 7 20- 

7 37 (m. 9H, ArH) A slmdar result was obtamed when cycllzauon was effected with ptoluenesulfomc acid, as described for 5e On 

stanmng In methylene chlonde solu~on, 7f was part~atly converted to cyclohexenone 81 A sample of 71 was dissolved m methanol 

and then treated with hydrogen chlonde m methanol Evaporauon of solvent and crystalhzauon of the realdue from methanol afforded 

5-(2-benzy1anunoethyl)-2-phenyl-2-cyclohexenone (8f) hydrochloride mp 236-237T, lH-NMR (DMSO-d6) 1 76 (br 

s, 2H, 5-CHz). 2 27-2 58 (m. 5H). 2 97 (br s. 2H. NCH2). 4 12 (br s, 2H. ArCHzN+). 7 10 (d, J = 1 Hz, 3-H). 7 27-7 58 (m. IOH, 

ArH), 9 60 @r, NHz), 13C-NMR (DMSO-da) 310 (5-CH2), 32 1 (4-C). 32 2 (5-C). masked (CHzN+), 44 4 (6-C). 50 2 

(ArCHzN+), 132 5 (2-C). 148 4 (3-C). 197 4 (CO), (Found C, 73 72. H, 7 13. N, 4 09 Calcd for C21H23NO HCl C. 73 76, H, 

707.N.411) 
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