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Abstract - A new synthetic route to indolo(Z,S-glmorphans and 
7,8-benzomorphans is reported. The key step in these syntheses 
is the mercuric acetate oxidation of appropriate 2-(4-piperidyl- 
nethyl)indoles or 4-bcnzylpiperidincs, respectively. An alterna- 
tive synthetic entry to 2-(4-piperidylmethyl)indolcs, consisting 
in Wadsworth-Emmons condensation of a suitable 4-piperidone with 
diethyl 2-0~0 ropylphosphonatc followed by catalytic hydrogena- 

K tion and Fist er lndolization of the resulting 4_acetonylpiperi- 
dine. is descrihcd. 

The framwork of 2-arabicyclo:S.S.l]nonanc (morphan) 2 IS a common feature of many 

natural (morphine and SXaychnos indole alkaloids) and synthetic products (6.7-ben- 

zomorphans’ and related groups of analgesics4), in which this nucleus is fused to 

an aromatIc ring. The synthesis of compounds having an aromatic ring condensed with 

the g side (C7-CB) of the norphan system has hecn accomplished through five differ- 

cnt approaches, that differ in the bond formed in the last step: a) Closure of the 

piperidinc ring hy lactamization of 4-amino-l ,2,3,4-tetrahydronaphrhalcnc L-acetic 

acid derivatives, as in the first synthesis 5 of 7 ,A-hcnzomorphans. b) Elaboration 

of the piperidinc ring implying formation of C -N bond in the last step, such as 
6’ occurs in the synthesis of indolo[S,Z-g]-. and thiazolo[Q,j-g!morphans.’ 

NH:, 

I 1 

cHycooEc 0 



17% J. Boecn et al 

c) Formation of the C6-C6a bond either by PPA cyclitation of 2-(3-indolyl)-d-piperi- 

dinecarboxylic acids’ or by treatment of 4-ucetyl-Z-(3-indolyl)piperidincs with bo- 

ron trifluoride-etherate or p-toluencsulfonic acid. 9 These processes have been fre- 

quently used in the synthesis of the indole alkaloids ulcine and dasycarpidonc, and 

in that of related compounds having the indolo[Z.S-gjmorphan skeleton. The first 

procedure has also been applied to the synthesis of 7,8-bentomorphans, lo pyrrolo 

[2,3-9j-.” and pyrrolo[3,2-g]morphans.‘t d) Cycliration of 4-(arylmethylf- or O- 

aroyl-2,3,4,5-tetrahydropyridinium salts generated either by isomcrization of 4- 

benzoyl-‘* or 4-(indolylcarbonyl)-l,ZJb-tetrahydropyridincs 13 to the corresponding 

1,2,3,4-tetrahydropyridines followed by acid treatment or,by mercuric acetate oxida- 

tion of 4-(2-pyrrolylmcthyl)- or 4-(3-indolylmethyl)pipcridincs. 
14 

The latter have 

also been generated hy acid treatment of 2-cyano-4-(3-indolylmethyl)piperidincs. 15.16 

e) Elaboration of the aromatic ring in the last step from an appropriate functiona- 

lired 2-azabicyclojS.3.1]nonane. This methodology has received application to the 

synthesis of hetcromorphans 

(5*4-9]- ,‘* 

” such as indolo(3,2-g]-,’ pyrazolo[4.3-g]-.‘* fyrimido 

pyrido[3,2-g]-,‘* pyrido[2,3-g)-” and thiarolo[S,4-g]morphans.’ 

In this paper UC report the mercuric acetate cyclization of appropriate 4-(aryl- 

ncthyl)piperidincs as a new synthetic entry to indolo[2,3-g]morphans,20 cetracycttc 

ring system present in the SXtychno4 indolc alkaloids. and to 7,8-bcnzomorphans, 

structural analogucs of 6,7-benromorphans. 

Several synthetic routes towards 4-(Z-indolylnethyl)piperidincs have been rc- 

ported. 22.23 However, in order to prepare piperidines 1 required for the synthesis 

of indolo;2,3-g]morphans 1 we have developed an alternative procedure consisting in 

the Fischer indole synthesis 
24 from 1-(4.piperidyl)-2-propanones. The latter are 

easily acccssiblc from 4-piperidones through Wadsworth-Emmons condensation with di- 

cthvl Z-oxopropylphosplronatc and ftrrthcr catolyt ic hydrogenation according to our 

orcviously reporccd procedure. 2s 

2 Hr/P4-C 
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When the Fischer indoliration of 4-piperidylpropanone @ phenylhydrazone was ef- 

fected with ethanolic hydrogen chloride, 
26 

the 2,3-disubstituted indole k was isolat- 

cd in 40\ yield as the only product. In an attempt to modify the regioselectivity 

of the above ring closure, we tried the use of PPA as cyclizing agent since it is 

well known that this reagent favors indoliration onto the methyl group of methyl al- 

kyl ketone arylhydrazones. 27 Under these conditions, an approximately equiuolccular 

mixture of a and the desired t-substituted indole B was obtained. Similarly, treat- 

ment of & phenylhydrazone with PPA afforded a 1: 1 mixture of indole derivatives & 

and $k. Piperidylaethylindoles @ and e were isolated in 301 yield by column chro- 

matography and were easily characterized by the signal at 66.2 due to the S-indole 
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proton in the ‘H-KMMR spectrum. In turn, ‘H-NMR spectra of 2,3-disubstituted indoles 

& and @ showed, as the most significant signal , a singlet at 62.1-2.3 due to 

the ncthyl group attached to the indole Z-position. 

On the other hand, benzylpipcridines a required for the synthesis of 7,8-benzo- 

morphans were conveniently prepared from 4-benrylpyridines Q, by quaternization 

with methyl iodide and further catalytic hydrogenation of the resulting pyridinium 

salts 1. In turn, methoxy substituted benrylpyridines a and & were synthesized 

by reaction of m-methoxyphcnylmagnesium bromide with 4-cyanopyridine, as described 

for the preparation of 4-benzoylpyridinc, *’ and by condensation of 4-pyridyllithi- 

urn*’ with 3,4,5-trimethoxybenzonitrile, respectively. followed by Wolff-Kishncr re- 

duction of the resulting 4-benzoyl derivatives lk and &. 

11. RlmR~.M. R,.OCHs 

12. R,xRymR,aOC)cl a. Ar . Phony I 
b. Arr m-Uathoxyphonyl 
C. Ar, 3.4.5-l,lm.thoavp~nvl 

Oxidative cycliration of Q and a was effected with mercuric acetate, 3o in the 

presence of EDTA disodium salt to avoid the nercuriation of the indole nucleus, at 

pH 3-4 (hydrolysis of Hg(Ac0)2-EDTA.Sa2) in water as the solvent. 31 ,32 Subsequent 

addition of an excess of NaBlid in order to reduce the possibleover oxidation pro- 

ducts and to destroy the excess of Hg(AcO)2 led to the cyclized compounds a35 (36%) 
and ,#, (30%). respectively. 

In the benzene series. mercuric acetate cyclizations wcrc effected in aqueous 

acetic acid solution, without adding EDTA.Na2. Since it was expected that clcctro- 

philic attack of the iminiun salt generated by oxidation of piperidine & upon the 

benzene nucleus would bc slower than in the indole series. the reaction nixturc was 

additionally rcfluxcd in SO\ aqueous acetic acid. However, cyclization did not occur, 

and the dineric product a was isolated in 44\ yield. 34 

The presence of a uolccular peak at a/e 374 in the mass spectrum of 24 supported 

the proposed structure. The NMR spectrur exhibited, as the most significant SIR- 

nals, two singlets (62.15 and 2.6 ) due to piperidine and enamine N-methyl groups, 

respectively, and a broad signal (65.9 ) corresponding to the enanine proton. For- 

mation of @_ can be interpreted by considering that electrophilic attack of the 

iminium salt generated in the oxidation process occurs intermolecularly upon the 

corresponding enamine, 35,36 
in equilibrium with the ininium salt, instead of intra- 

molecularly upon the bentcnc ring. 

When oxidation was effected from the most activated compound @, besides the di- 

mcric product xk, 7.8-benzomorphans ,J_Q and JJ_ were isolated in 13\ yield. This rc- 

sult makes evident that the failure in the above cyclization must bc attributed to 

the lower nucleophilic character of benzene ring as compared with indole. In 



agreement with this interpretation, mercuric acetate cyclitation of 4-(trinethoxy- 

bcnryl)piperidine E furnished exclusively the 7,R-benzororphan ,l2_ in 91% yield, 

thus clearly indicating that electronic factors influcncc the relative ratios of di- 

merization vefi6u6 ring closure. 

The molecular peak at m/e 217 for J& and u and at ale 277 for u in the mass 

spectra, the base peak at m/e 59 (CH,NHCH2CH3) in all cases, as well as the major 

fragments at m/e 96 (N-acthyldihydropyridiniun ion), m/e 44 (CH,!W-CH2), and a/e 

158 for J$ and ll_ and m/e 218 for l2_ (naphthalenc type), confirm the benzoaorphan 

nucIcus and arc in agreement with those reported for the basic skeleton. 37 

‘!I-.MlR Oata of Indoloaorphans i and 7.8-Rcnzomorphans :Q-2. 

IO. RlBOCHJ. Ra1Ra.H 
ll.RlaR~.H. RJrocn, 
12.Rt.Ra.R3~OCHJ 

The spectral data of bridged systems 1 (&.k), $0, J,J+, and ,JJ possess some com- 

aon trends. Thus, in the ‘H-WR spectra the methine proton at C-l is the most dc- 

shielded of aliphatic protons and resonates at 6’4.4 in the indolodcrivatives 1 

and at 6 3.6 in the 7.8-btnzomorphan 11, _ as usual in this structural type. 5 However, 

in 7,8-bentonorphans LT and _t_t this signal appears at e-4.3 due to the anisotropy 

effect of the C-10 oxygen substitucnt. On the other hand, in all cyclited compounds 

the methylene protons at C-6 appear as diastereotopic, one of them as a doublet of 

doublets at 623.0 and the other as an isolated doublet at 6”“2.65. The vicinal cou- 

pling constants between protons on the C S-C6 unit (J-6.6 and 0 Hz) correspond by 

the Karplus relation to dihedral angles which are consistent with those observed 

from Dreiding models. 

The most noteworthy difference for the saturated carbons in the 13 C-NMR spectra 

of the above cyclired compounds is the high field position of C-6 in the indolo- 

morphan systems as compared to 7,8-benronorphans due to the high clcctrodensity of 

the indolc nucleus. 38 This feature should as well be observed for C-l, also adja- 

cent to the aromatic ring. Ncverthcless, it is only obscrvcd in the benzene deriva- 

tivc &l, in which the signal for C-l appears at a field (5.6 ppm) lower than in the 

indolodcrivativc ;I. The upfielding of C-l in compounds _!.Q and .Q is caused by a 

y-effect induced hy the mcthoxy group attached to C-10. On the other hand, we have 

observed that aromatic methoxy groups flanked by two ot.tho substitucnts exhihit,as 

expected, 39 chemical shift values (--60.5 ppm) higher than those uith one or no o&- 

tho substituents (~55 ppm). 
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13 
C-NMR Chemical Shifts “b of Indolomorphans ,J and 7,8_Benzomorphans ,11-2. 

Carbon So 

I. 

c- 1 

C-S 

C-4 

C-5 

C-6 

C-6a 

C-7a or C-7 

C-8 

C _ 9 

c-10 

C-11 or C-1Oa 

C-lla 

C- 1 lb 

CL12 br idgr 

SCHJ 

CH2Ar 

OCH3 

51 .78 

46.47 

33.1zc 

24.80 

29.27 

135.98 

137.06 

110.56 

120.57 

11!1.27 

118.20 

128.58 

105.79 

32.tIgC 

44.7h 

s2.10 

as.74 

32.sgc 

24.96 

29.07 

135.8A 

136.46 

110.77 

121.72 

119.89 

118.13 

128.06 

105.49 

32.10' 

-_ 

60.48d 

__ 

50.11 57.s7 SO.59 

46.54 46.25 46.17 

30.75 32.1sc sl.ooc 

23.95 24.71 24.07 

34.55 34.95 s4.44 

140.83 140.24 134.64 

120.75 110.42 106.37 

128.42 158.71 151.4s' 

107.ss 112.82 139.30 

157.59 131 .?6 152.71' 

118.06 125.77 llh.58 

_ _ 

32.52 

42.94 

_ - 

55.18 

_ _ 

31713' 

43.30 

__ 

55.13 

-_ 

32.4TC 

43.00 

55.61: 
60.4Zf 
60.75 

a In ppm relative to T?(S. Measured in CDC13 solution at 50.3 MHz. b The assignments 

are in agrcemcnt with off-rcsonancc spectra. 

d Phenyl ring carbons wcrc found at 137.79, 

’ The assignments may he interchanged. 

129.54, 128.36. and 127.51 ppn. ’ Mcthc 

xy group attached to C-8. f Mcthoxy group attached to C-9 or C-10. 

EXPERIMENTAL 

Genetat. Melting points were determined in a capillary tube on a Buchi apparatus 
and arc uncorrected. 
dard (00 MHz: 

IH-NMR spectra were recorded in CDCl, with THS as internalstan- 
Perkin-Elmer R-24B; 200 MHz: Varian XL-ZOO). 13C-NMR spectra were re- 

corded vith a Varlan XL-200 spectrometer (SO.3 MHz). 
in ppm dounficld (6) from THS. 

Chemical shifts are reported 
IR spectra were taken on a Perkin-Elmer 1430 spectro- 

photomctcr. Mass spectra were recorded on a Hewlett-Packard 593OA mass spcctrometcr. 
Prior to concentration, under reduced prcssurc, all organic extracts were dried over 
anhydrous MgSO4 powder. TLC and column chromatography uerc carried out on SiO2 (si- 
lica gel 60. Merck, 63-200 un) or A120 
spots were located with UV light or d 

(aluminoxid 90. Merck, activity I), and the 
io oplatinate reagent. Preparative TLC was pcr- 

formed on silica gel plates 6OF254 (Merck), layer thickness 2 mm. All distillations 
were effected using a Biichi CKR-SO Kugelrohr apparatus. 
the temperature of the oven during the distillation. 

The temperature cited are 

Instituto dc Qufmica Bio-OrgAnica, Barcelona. 
Microanalyscs were pcrfornedby 
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4-l3-Yethoxybentoy~lpy~~d~ne ( P f. A solution of I-cyanopyridine (6 g. 57 mmol) 
in tetrahydrofuran (SO al) was ad cd dropwise under nitrogen to the Grignard rea- 
gent prepared from n-bromomethoxybenzene (10.1 ml, 80 uol) and magnesium (1.92 g, 
0.08 maol) in anhydrous ether (SO ml). The resulting uixture uas refluxed for S h, 
the solvent was evaporated, and the residue was treated with 1:l aqueous sulfuric 
acid (25 ml). The solution was basified with 201 aqueous sodiur hydroxrde and ex- 
tracted with ether. 
(7.42 g. 87%). 

The organic extracts uerc dried and evaporated to give 
IR (KBr) 1660 (C-0); N?4R 3.8 (s, Xi, OCti3). 7.0-7.4 (m, 4H, 

7.5 (d, J-6 tfz, ZH, Pyr-Ii), 8.7 (d. J-6 Hz, ZH, Pyr-ti). The ptcrate derivative {ad 
m.p. 144-146 ‘6 (ethanol). (Found: C. 51.31; H, 3.05; Y, 12.57. Calcd. for Clgtil4 
NqOg: C, S1.59; H. 3.19; N. 12.66). 

I- 13,4,5-T~ineCho~ybeq~~y~lpyaidine 
aopyridine hydrochloride (6.7 8. 

(&). To a cooled (-?O*C) solution of d-bro- 
J4.6 nmol) in anhydrous ether (10 ml) was added 

dropwist under nitrogen a solution of n-huryl-lithium (43.3 ml, 69.3 mmol) in anhy- 
drous ether (SO ml) also cooled at 
h and at -30 OC for 30 min. 

-70 “C. The mixture was stirred at -10 “C for 1 
Then, a cooled (0 “C) solution of 3,4,S-trimethoxvhen- 

tonitrile (6.7 g, 34.6 mmol) in anhydrous benzene (40 ml) was slowly added. The re- 
action mixture was stirred at -30 OC for JO min, poured into ice-water (100 ml) 
cidified with ZS hydrochloric acid, and extracted with benzene. The aqueous lavfr 

a- 

was refluxcd for 2 h, cooled, hasified with 20\ aqueous sodium carbonate, 
tracted with chloroform. Evaporation of the solvent left 

and ex- 

rccrystallizcd from ethanol mcltcd at 103-105 “C; IR p 
(2.5 g, 271). A sample 

(5, 6H. OCH31, 
(CM: 3) 1655 (C-O); NHR 3.8 

3.9 (s, 311, OCIl3), 6.95 (s. 2H, Arli), 7.45 (d, J-6 Hz, 211. Pyr-it), 
8.7 (d, J-6 Hz, 211, Pyr-H); MS e/Q (relative abundance) 273 (M*, 67). 2Sg (21). 202 
(221, 195 (IOO), 116 (IS), 109 (16). 106 (62), 78 (6?), 66 (23), 51 (26). (Found: 
C, 65.96; fi, 5.57; h’, 4.96. Calcd. for ClSHlSNO4: C, 65.93; H, 5.53; N, S.12). 

4-(3-MP~ho~ybenzytlpy~~d~ne (@). To a solution of potassium hydroxide (22.7 g, 
0.4 mol) in ethylene glycol (400 ml), ketone ,@ (20 g, 93.8 mmol) and 80\ hydrazi- 
nc hydrate (28 ml. 0.455 mol) were added. The resultin! mixture was rcfluxed for 
2 h 30 min. distilled to raise the temperature to 190 C, and refluxed again for 
3 h. The reaction mixture was ooured into ice-water and extracted with chlorofora. 
The organic extracts were washed with water, dried, and evaporated to give bcnzyl- 
nioeridinc fi (15.1 it. 81%) 8s 8 clear oil, h.D. 135-136 oC/O.Ob mm HR (Lit.” b.p. 
i4b “c/o.4 i&Hi). .’ 

I-l3,4,5-T~iaethoxybenzy~lpy~~d~n~ a). Following the above procedure, from kc- 
tone 

++ 
(2.42 g, 8.35 mmol), 80\ hydrazinc hydrate (2.49 ml. 38.7 mmol). and potas- 

sium ydroxidc (2.02 g, 35.6 mmol) in ethylene glycol (36 ml), bcnzylpyridinc 6~ 
(1.1 g. 49%) was obtained; N?(R 3.65 (s. ?H, ArCIt2), 3.7 (s, 9H, OCIi3). 6.2 (s,%LzH, 
ArHl . 6.9 Id. I=6 HZ. 21t. Fvr-Ii). 8.3 fd. Jo6 Hr. 2H. Pvr-ti) ; MS m/e (relative a- 
bundince) 260 (18), iS9 (M’, 10&j, 244‘(8?), 216.(32). i82 (a?), 181 (48). I67 (3S), 
156 (68), 155 (35), 129 (41). 93 (32). The picrate melted at 165-167 *C (ethanol); 
SMR 3.85 (s, 911, 0CIi3), 4.15 (s, Zti, ArCH2). 6.35 (s, 2H. ArtI), 7.&S (d, J-6 Hz, 2H. 
Pyr-fi), 8.75 (d, J-6 Hz, 2H, Pyr-H). (Found: C, 51.81; Ii. 4.04; N, 11.26. Caicd. 
for C2,Ii2nS4Olo: C, 51.64; Ii, 4.12; N, 11.47). 

I-YeChu~-4-~3.4.5-t~imPihoxube~zu~~~u~~d~n~u~ Iodide C’Lc). Freshly distilled me- 
thyl iodide (S mi . 44.5 mmol) in anhydrous acetone (5 ml)‘;as added hropwisc to a 
solution of nvridrnc 6c (0.97 P . J.74 mmol) in anhydrous acetone (SO ml). The rc- 
sulting mixture was sil’rrcd at’-room tcmpcraturc fo; 15 h. The solid was filtered 
and crystallized from ethanol to give 7c (0.98 g, 6SI); m.p. 259-260 ‘C; NMR (IBW- 
d6) 3.55 (5, W, OCHg), 3.7 (s, 6H. OCv3). 4.1 (5, ZH, Art{), 4.25 (s, SH, NC113), 
6.6 (s. Zii, Arti) , 7.9 (d, Jo6 Hz. ZIt, Pyr-ii), 8.7 (d. J=6 tit, 2H. Pyr-H); MS m/Q 
(relative abundance) 274 (!4*, 1). 259 (20). 245 (34). 142 (IOO), 127 (41). (Found: 
C, 47.82; Ii, S.01; N, 3.94; I, 31.41. Calcd. for CI6H2OISO3: C, 47.89; tI, 5.02; s, 
3.49; 1. Sl.hS). 

4-genzy~-I-methy~pipe~~d~ne (En). 
de4’ (7a; 5.5 g, 

A mixture of 4-benzyl-l-methylpyridinium iodi- 
17.6 mmol) in absolute methanol (ZOO ml) and platinum dioxide (ZOO 

mg) was shaken at room temperature under hydrogen at atmospheric pressure for 48 h. 
The catalyst was filtered off and the solution was evaporated. The residue was dis- 
solved in water, basified with 201 aqueous potassium carbonate, and extracted with 
chloroform. Evaporation of the dried organic extracts yielded 

V 
(3 g. 90%); NMR 

(200 Ml(t) 1.37 (dq, J -12. 12, 12, 3.7 Hz. ZH, 3-M and S-Ha), .4-1.5 (m. 1H. 4-Ho), 
1.63 (br d. J -12.5 Hz, ZH, S-tic and S-He). 1.85 (td, J -12, 12, 2.5 Hz, 2H, 2-tIa and h-IC). 
2.23 (s, 
6-tie) , 

311, NCti3), 2.53 (d, J =6.S lit, 2H. Ar-CH2), 2.81 (dt, J =12 Hz, 211, Z-tie and 
7.06-7.34 (m, SH, ArH); MS m/e (relative abundance) 190 (5). 189 fM*, 24). 

lR8 (29). 111 (2.3). 98 (36), 96 (26). 91 (57). 85 (63). 70 (74), 65 (39). 55 (SE), 
44 (loo), 43 (57). 42 (98). The picrate melted at 173-175 OC (ethanol). (Found: C, 
54.56; H, 5.38; S, 13.28. Calcd. for Ct9H22N40?: C, 54.54; ti, 5.30; N, 13.39). 
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I-IJ-YetharybenzyO-I-me~hy(pipe~idine (8b).40 A mixture of pyridinium salt Q,“’ 
(5 g, 14.6 amol) in absolute methanol (100 #‘) and platinum dioxide (167 ag) was 
hvdronenated as above. After the usual workup. oioeridine 8b (3.05 R. 9511 was ob- 
teincz; NMR (ZOO MHz) 1.34 (qd, J-12, 12, 12, .3:7’Ht, ?Ii, S%a.and STlia). i.3-1.5 
(m, lH, 4-Ha), 1.64 (br d, J-12 Hz. 2H. 3-He and S-He). 1.86 (td, J-12, 12 and 2.5 
Hr. ZH, 2-Ha and 6-l(a), 2.23 (s, 3H. NCH3), 2.51 (d, J-6.5 Hr. 211, ArCH ), 282 (br d, 
J-12 Hz, ZH, 2-He and 6-He). 3.79 (s, 3H. OCH3). 6.6-7.3 (m. 4H. ArH); ib S m/e (rc- 
lative abundance) 220 (9). 219 (M., 46). 218 (51). 111 (la), 98 (22). 97 (12). 96 
(47). 91 (17). 83 (39). 70 (26). 55 (23). 44 (39). 43 (100). 42 (31). "C-SMR 32.29 
(t, 3- and S-C), 37.23 (d, 4-C)) 43.22 (t. ArCIi2). 46.43 (q. SCIi3). 55.09 (q. OCH3). 
55.92 (t. 2-C and 6-C), 110.91 (d, Ar 4-C). 114.34 (s. Ar 2-C). 121.57 (d. Ar 6-C). 
129.05 (d, Ar S-C), 142.34 (s. Ar 1-C). lS9.50 (s, Ar 3-C). A sample of hydroio- 
dide resulting from hydrogenation melted at 142-145 ‘C (ether-acetone). ound: C, 
48.23; Ii. 6.3i; 
I, 36.54). 

N, 3.93; i, 36.85. Calcd. for Cl4H22ISO: C, 48.42; H, 6.38; N. 4.03; 

I-MeZhy(-1-(3,4,5-ta~me~~o:ybenry2)pipe~~d~~e (&,). Operating as above, from py- 
ridinium iodide Q (1.21 g, 3.01 mmol), platinum dioxide (61 mg), and absolute me- 
thanol (50 ml). piperidine (0.71 g. 840 was obtained. A sample recrystallized 
from acetone melted at 105- OC; NMR (200 Wiz) 1.34 (qd, J-12. 12. 12 and 3.7 Hz. 
2H. 3-Ha and S-Hal. 1 .3-1.5 Im. 111. 4-Ha). 1 .59 fbr d. J-12 Hz. 2H. 3-Hc and S-He). 
1.84 (td, J-12, 15.and 2.5 W;.~ZH,~Z-Ha and 6-Haj, 2.il (s. 3H; NCH3). 2.41 (d J ;- 
6 Hz, 211, ArCH2). 3.76 (s, 3H, OCH ) 
SMR 32.05 (t, 3-C and 5-C). 37.23 td: 

3.80 (s. 6H, OCIi3) 6.29 (s. 211, ArH) ; ljC 
4-C), 43.53 (t. Artli2) 46.24 (q, NCH3), 55.85 

(q, OCH ), 55.99 (t. 2-C and 6-C)) 60.84 (q. OCIi ). 105.98 
136.34 7 s. 

(i, Ar 2-C and 4-C). 
Ar 1-C). 152.95 (s. Ar 3-C and 5-C): 4 S m/e (relative abundance) 280 IS). 

279 (H'; il), 278'jlO). 264‘(j3). 248 (34). lei (14). lil (30). 98 (24). 96 (1OOj:. 
83 (67). 70 (32). 44 (30). (Found: C, 68.41; Ii, 9.03; S, 5.00; Calcd. for Cl61125S03: 
C, 68.79; H, 9.02; N, 5.01). 

Yedcuaic Acetate Oridaiion 04 4-BenzyC-I-me.thyCpipe&idine ( 
peridine 

9 
(1.5 g. 7.9 mmol), % 

) . A mixture of pi- 
mercuric acetate (23.3 g, 79 mmo ), and 5% acetic a- 

cid (100 m ) was rcfluxed for 7 h. The prccipitatc formed during the reaction was 
filtered and washed with SI acetic acid. The combined filtrates wcrc saturated with 
hydrogen sulfide for 30 min. Mercuric sulfide was removed by filtration through “Hy- 
flo Super -Ccl” and washed with 5% acetic acid. To the combined filtrate and washings 
was added an equal volume of glacial acetic acid. The resulting solution was rcflu- 
xed under nitrogen for 72 h, cooled, basificd with 201 aqueous sodium hydroxide.and 
extracted with ether. Evaporation of the dried organic extracts gave an 011 which 
was ourificd bv column chromatonranhv usinn chloroform as cluent to nivc I-benrut- 
J-ll-be~zy(-J-meZhyL-Z-pip~~~dy~l-~-~e~~y~~~,Z,3,4-~e~~ahyd~opy~idin~ (a) (O.hi g, 
44%); IR (Sac11 1650 cm-1 (C-C); NHR 2.1s (s. 3H. SCHTI. 2.6 (s. 31i. cnaminc SCHxI. 
5.9 (m, lti, -C-H), 7.15 (br s,.lOH. ArH); MS m/e (relaii;e abundanccj 374 (M*, l),-. 
283 (1). 226 (1). 187 (S), 97 (12), 96 (100). 94 (16), 91 (li), 44 (11). 42 (33). 39 
(13). 

Ue&cuRic Acetate OtidaLion 06 J-l3-UethoxybenzyO-1-me~hy~p4peaid+ne (CQ). A solu- 
tion of piperidine @, hydroiodide (5 g, 14.4 mmol). mercuric oxide (38.8 g, 0.18 mol), 
and 40\ acetic acid 200 ml) was refluxed for 7 h. The usual workup gave 1.1 g of 
an oil which was chromatographcd. On elution with chloroform, I-(3-meZhoxybenzyt)- 
3-[4-(3-me~horybenzyt~-I-nethyC-2-py~.cdy~~-I~~~~thy~-I,?,3,4-Z~Z~ahyd~opy~idin~ 
was obtained: 0.21 g (7\); IR (SaCl) ,l635 cm- (C-C); NMR 2.25 (s, 311. NCH3). 
(s, SH, enaminc SCHJ), 3.7-3.8 (br s, 61i, OCH3). 6.0 (br, 1H. 2-H). 6.6-7.2 (m, 8ti, 
ArH); MS m/e (relative abundance) 434 (M’, 1) 325 (1) 218 (1) 121 (5) 115 (2). 
96 (100). 81 (10). 78 (12)) 42 (38). On clution with 67:3 chlo;oform-mcihanol. a 
(1:1) mixture of 1-me~ho~y-?-melhy~-l,S-me~hano-1,2,3,4,S,6-he:ahyd~o-Z-benzazoci~e 
(11) and IO-meZho~y-2-methy~-I,5-me~ha~o-~,Z,3,4,5,6-h~~a~yd~o-Z-benza~oc~ne (IQ) 
was obtained: 0.42 g (1st). Pure u (lower R4 value) *‘as scparatcd by prcparatlvc 
TLC using 3:l ether-acetone as developing solvent. SMR (200 MHz) 2.15 (s, 3H. NCH3). 
2.43 (dd, J-12.6, 3 Hz. lIi, 3-Hc), 2.65 (d. J-18 Hz, 1H. 6-H). 3.05 (dd, J-18, 6.6 
Hz, 1H. 6-H). 3.63 (t. J-3 Hz. lH, I-Hc), 3.79 (s. 3H. OCH3) 6.6-6.9 (m. Zli, Arti), 
7.10 (t. J-R Hz. 1H. ArH); EM m/e (relative abundance) 217 (M’, 10) * 174 (4). 160 
(9). 159 (17). 158 (10); 115 (16), 96 (20). 91 (lo), 78 (6); 77 (111, 63 (10). 59 
(100) 44 (60) 42 (56). The picrate melted a1 192-195 "C (ethanol). (Found: C. 
53.42 : Ii 4 97' N 12.S8. Calcd. 

ine’JD’(highir RS value) was obtaine 
for C2OHi2?408: c, 53.80; H, 4.96; N, 12.55). Ben- 

zazoc Lontamlncd with JJ and showed the follo- 
wing spccfioscopic dais: K%tR~ (200 MHz) 2. IS (s, .TIi, SCH 

d 
1, r:67 Cd, J-18 HZ, 1H. 

6-H) * 1 H , 
l-He). 

3.02 (dd, J-18. 6.6 Hz, lH, 6-H). 3.77 (s, SH. OC 3). 4.32 (1, J-3 Hz. 
0.70 (d. J-8 Hr. lH, Arli). b.75 (d, J-8 Hz, lH, Arti), 7.16 (d, J-8 Hz . 1H. 

, 158 Arli) ; MS m/e (rclativc abundance) 217 (H*. 36). 203 (30). 160 (181, 159 (38) 
(17). 145 (40). 144 (38), 115 (34), 96 (37), 74 (31). 59 (1001, 44 (45). 
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