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Pyrrol idinyl and piperidinyl-acetic acids are important synthons 

commonly needed in organic synthesis 
2-4 

. If a carboxyalkyl residue could 

be conveniently grafted onto a pyrrolidinyl or piperidinyl substrate 

by a short path synthesis, these intermediates could become readily avai- 

lable. Pyrrolidone and piperidone acetals 5 ( or their immonium intermed- 

iates) can react as electrophile at C-2 and as nucleophile at C-3. While 

a-haloesters similarly act as C-a-electrophiles when used as such or 

as C-U-nucleophile under Reformatsky 6 conditions . The condensation of 

pyrrolidone and piperidone acetals (or immonium intermediates thereof) 

seemed to offer the possibility of direct obtention of the corresponding 

2- or 3-carboxyalkyl derivatives depending upon the reaction conditions 

used. Similarly reaction of 4-bromomethylquinolin-2-one with lactam 

acetals under conditions where side chain methyl would be electrophilic 

(as under Reformatsky conditions) seemed to offer a convenient route 

to the synthesis of 4-[2-(l-azacycloalkyl)methyl]quinolinones, which 

are useful intermediates for synthesis of quinolinemethanol antimalari- 

als 
7 

related to quinine and mefloquine. The successful execution of 

these reactions is reported in this communication. 

Condensation of ethyl bromoacetate [35 mmol] with lactam acetals 

3a and b (20 mmol] in a sealed tube at 120" gave 3-carbethoxymethyl-l- 

2951 



2952 

methyl-2_pyrrolidone/piperidone (5a and b)8 in excellent yields (Scheme 

1, Table 1). On the other hand, when lactam acetals 3a and b [12 mmol] 

were reacted with ethyl 2-bromoacetate/propionate/butyrate [lo mm011 

in presence of freshly activated zinc dust [12 mm011 in Reformatsky 

reaction condition, the corresponding 2-(c+alkyl-a-ethoxycarbonyl)methy- 

lene-1-methylpyrrolidines/piperidines (6a-e)' were obtained in 27-38% 

yield (Scheme 1, Table 1). With a view to further reduce the number of 

steps, the Reformatsky reaction was carried out on methoxyimmonium metho- 

sulfates 2a and b, which are intermediates in the preparation of lactam 

acetals, when 2-( a-alkyl- a-ethoxycarbonyl)methylene-l-methylpyrrolidin- 

es/piperidines (6a-d) were obtained even more conveniently and in better 

yield (46-58%) (Scheme 1, Table 1). 6a and d have been synthesized earl- 

ier by reacting (methylthio)alkylideniminium salt with ethyl acetate2 

or with Meldrum's acid 
3 

whereas 6b were prepared by alkylation 
4 

of 6a. 

6a - e 5a , b 

Reagents: I. MspBO,, 800; il. Ma0M.l MsOH. 50°; 111. BrCHpCOpEt, 120”; 

iv. Zn, BrCH(R)CqEtpH+ 

SCHEME - 1 

The reaction of 4-bromomethyl-1,2-dihydroquinolin-2-one lo [4, 30 

mmoll with 2a and b and/or 3a and b [36 mmol] and activated zinc dust 

139 mmol] in anhydrous THF (50 ml) was next carried out when 4a-(l-meth- 

yl-2-pyrro~idinylidene/piperidinylidene)methyl-l,2-dihydroquinolin-2-one 

(7a and b)ll were obtained (Scheme 2, Table 1). Compound 7a on catalytic 

hydrogenation (Pd-C catalyst at 3.5 kg/cm3 H2 pressure in a Parr hydro- 

genator) afforded the 4 a-(1-methyl-2-pyrrolidinyl)methyl-1,2_dihydro- 

quinolin-2-one (8)12 in excellent yield. 8 on POC13 treatment followed 

by Pd-C hydrogenation in presence of triethylamine at RTP gave 4U-(l- 
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methyl-2-pyrrolidinyl)methylquinoline (9)13 in 77% yield. This easy avail- 

ability of 4~-(l-methyl-2-pyrrolidinyl)methylquinoline (9) which has earl- 

ier been oxygenated to quinolinemethanols lO',provides a short and conven- 

ient approach to the synthesis of 4a-heterocycloalkyl quinoline-l-methan- 

01s. 

The Reformatsky reaction of a-haloesters with lactim ethers and lactim 

thioethers was also studied but proved unsuccessful. 

?a, n=l 
?b, n=2 

Reagenta: i. for ;1, Zn, 8O*,ti*; Ii. H2, P&C, 4Spal; 111. POCIs, 80°; 
iv. HP, W-C, EtSN, RTP 

SCHEME - 2 

Table I : Physical constants of comport& 5-7 # 
____________~__----_-~---“~~~~~-------~~~~~~~~-----~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~___~~~~~~~~~~~____ 
hay n R 
No." From 2 

% yield 
Fran3 

~__________~~__~___-~-~~~~~~~~~--~~-~--~~~~~~~~~~~~~~~~~~_~~_~~~~~~~~~~~____~~~~~-~~~~_____~~~~~~~“~~-___ 

ii: :. 
89.5 

58*3 
82.1 

:a, 
1 

ze 
35.5 

1 51.7 33.9 

f z 1 Et 46.2 27.9 

; Ge 
49.5 36.1 

4,” 
46.1 37.3 
63.0 56.5 

7b ; 42.8 25.6 
~_________-__~~___I_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~~~~~~~~___~~~~~~~~~________~_____________ 
#Products were purified by chromatography using Silica gel (230400 mesh), and 
chructerised by their iR, NMR, MS alma wtd gave sati@~tory elementi analysis. 
A Ali ~0~0~ are oil in nature except 7a (mp. 2540) 
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Spectral data of 5a:: IR[Neat,cm -11: 1740 (ester), 1690 (carbonyl). 

'H NMR[CDC13, 6 ppm]: 1.25 (t, 3H, J=6 Hz, -CCH3), 2.00-2.50 (m, 4H, 

4-Cti2 & -CHcX2), 2.80-3.10 (m, 4H, -NCH3& 3-CH), 3.30-3.60 (m, 2H, 

5-CH2), 4.15 (q, 2H, 516 Hz, -OCH2). MS: m/z 185 (M'). Analysis 

calcd for CgH15N03: C, 58.35: H, 8.16: N, 7.56. Found: C, 58.79: 

H, 8.03: N, 7.71%. 

Spectral data of 6a:: IR[Neat,cm -lJ: 1620 (carbonyl). 'H NMR[CDC13, 

6wml: 1.20 (t, 3H, J=6 HZ, -CCH3), 1.70-2.20 (m, 2H, 4-CH2), 2.70 

(8, 3H, -NCH3), 2.90-3.65 (m, 4H, 3,5-CH2), 4.05 (q, 2H, J=6 Hz, 

-OCH2), 4.45 (s, lH, olefinic-H). MS: m/z 169 (N+). Analysis calcd 

for c~H~~No~: c, 63.87: H, 8.93; N, 8.27. Found: C, 63.90: H, ‘8.87: 

N, 8.53%. 

Cook,D.J.: Bowen,R.E.; Sorter,P.; Daniels,E.: J- Org. Chea. (1961) 
26, 4949. 

. 

11. Spectral data of 7a:: IR[KBr,cm 
-1 

1: 1625 (carbonyl). 'H NMR[CDC13, 

6 ppml: 1.70-2.20 (m, 4H, 3' 6 4'-CH2), 2.90 (s, 3H, -NCH3), 3.26- 

3.50 (m, 2H, 5'-CH2), 5.22 (6, lH, =CH)r 6.32 (9, lH, 3-ArH), 7.00- 

7.90 (m, 4H, ArH). MS: m/z 240 (M+). Analysis calcd for C15H16N20: 

C, 75.00: H, 6.66: N, 11.66. Found: C, 74.77: H, 6.33; N, 11.51%. 

12. Spectral data of 8:: yield 72-O%, IR[KBr,cm-'1: 1620 (carbonyl). 
1 H NNR[CDC~~, 6 ppm]: 1.51-2.00 (m, 4H, 3' & 4'-CH2), 2.19-2.91 (m, 

5H, -NCH3 h I'-CH2), 3.02-3.61 (m, 3H, 5'-CH2 & 2'-CH), 6.68 (8, 

lH, 3-ArH), 7.00-7.92 (m, 4H, ArH). MS: m/z 242 (M+). Analysis calcd 

for C15HlgN20: C, 74.38; H, 7.43: N, 11.57. Found: C, 74.11; 

H, 7.07: N, 11.17%. 

13. 
-1 

Spectral data of 9:: yield 77.0%, IR[Neat, cm 1: 1600 (aromatic). 

'H NMR[CDC~~, 6 ppm]: 1.60-2.10 (m, 4H, 3' b Q'-CH2), 2.60 (s, 3H, 

-NCH3), 2.80-3.10 (m, 5H, 1' & 5'-CH2 & 2'-CH), 7.28-7.35 (m, lHI 

3-ArH), 7.58-8.20 (m, 4H, ArH), 8.80-8.90 (m, lH, 2-ArH). MS: m/z 

226 (M+). Analysis calcd for C15H18N2: C, 79.64: H, 7.96: N, 12.38. 

Found: C, 79.42: H, 7.56: N, 12.00%. 
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