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Abstract - The synthesis of 2-cyano-5-oxasolopyrrolidine 2, 
a chirai pyrrolidine synthon, is described. Conditions were 
established that permitted sequential chemoselective reac- 
tions at the C-2 aminonitrile (electrophilic aubstitutfon) 
and at the C-5 aminoether (nucleophilic substitution) cen- 
tree of 3. A stereospecific decyanation of the alkylated 
aminonitrrle allowed the formation of the first asymmetric 
centre at C-2 of the pyrxolidine rinq, The first enantio- 
selective synthesis of (+)- (S)-trans-2-heptyl-S-ethyl-pyrro- 
lidine 2, a component of the venom of the ant Solenopsis 
punctaticeps served as an example of the met&~~T-c%ii% 
eiiZiiifIZ&Zs of cia-2-heptyl-S-ethyl pyrrolidine 13 were 
obtained from the minor diastereomere 7 and 8 whi% were 
formed on reaction of oxazolidines 5a aiid 5b Giih Griqnard 
reagents. The stereochemical outco= of ze substitution 
reactions is discussed. In addition, full data on the 
synthesis of ant venon alkaloid (+)-(S)-trans-2-heptyl-S- 
butyl-pyrrolidine and its cis stereomer are given. 

Introduction 

One of the most significant recent developments with regard to the total 

synthesis of optically active natural products has been the exploitation of 

synthons derived from the chiral pool'. 

In continuation of our program aimed at the asymmetric synthesis of 

alkaloids 3 we were interested in the preparation of pyrrolidine alkaloids 4 . 

In general, two main routes have been used to prepare this class of 

compounds in the racemic form : (a) synthesis from a preformed pyrrolidine 

ring5, 6 and (b) synthesis from appropriately functionalised acyclic precursors . 

Host of the previous synthetic attempts in the first category have involved 

functionalisation of the s-carbon atom via a carbanion z an iminium ion. - 
Following our studies in the piperidine alkaloid series* our strategy 

was based upon a pyrrolidine synthon 1 which combines masked (umpolunq.) and 

potential iminium reactivities in the same molecule (Scheme I). Rowever, 

Robinson-Schbpf condensation of succinaldebyde with phenylglycinol in the 

presence of RCN, according to our previous experiments7a I was unsuitable for the 

production of the desired synthon 7b . 

In a preliminary communication1 we reported a satisfactory synthesis of 

the pyrrolidine synthon 1 and its application in the preparation of (+1-(S)- 

trans-2-heptyl-S-butyl-pyrrolidine8 16 and its stereomer 21. Full experimental 

and spectral data on theses derivatives are given in this paper. 
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In view of the continued interest in dialkyl pyrrolidines as consti- 

tuents of fire ant venom of the genera Solenopsis and Monomorium', we have 

extended the usefulness of our methodology to the first synthesis of (+1-(S)- 

trans-2-heptyl-5-ethyl-pyrrolidine 2, a component of the venom of Solenopsis 
10,ll punctaticeps . 

3y means of modern NMR techniques and x-ray crystallographic analyses we 

gained some insight into the stereochemical outcome of the key reaction steps in 

our work, i.e. the substitution reactions adjacent to the heterocyclic nitrogen 

atom. 

Results and discussion 

The condensation of (-)-(R)-phenylglycinol (219 mmol) with sodium bisul- 

fite (219 mmol) and formaldehyde (219 mmol) in water (3OmL) followed by the 

addition of XCN (219 mmol) afforded aminonitrile 1 (Scheme 1) in high yield (> 

90%). Stirring of _l_ in refluxing CH2C12 (1 mmol/mL) with freshly prepared 3-bromo- 

propionali thyde 2 (1.2 equiv.) for 1 h led to an intermediate oxazolidine which 

could not be isolated free of solvent due to its tremendous tendency to polyme- 

rize but which could be characterized by its 400 MHz 'H NMR spectrum 12 . Finally 

the oxazolidine was cyclised in situ to 3 via the aminonitrile anion. Nearly -- 
equal amounts of diastereomeric compounds 2 were obtained (40 %t from (-)-phenyl- 

glycinol after purification by flash chromatography on silica gel. Our strategy 

consisted of metalatfon of the aminonitrile function followed by reaction with 

an electrophile, and finally reductive removal of the cyano group, which proved 

to be a valuable technique for achieving masked iminium reactivity. 

R-x R%%J X 

Sahaw 1 

NC 

Treatment of 2 (diastereomeric mixture) with LDA, TMEDA at -7OV and 

reaction of the resultant anion with ethyl bromide gave 4a (Scheme 21 in 74% - 
yield as a 1:l diastereomeric mixture. In the same way alkylation with heptyl 

bromide led to 4b (72% ; 1:l mixture). - Each of the two diastereomers 2 (separated 

by flash chromatography), when subjected to alkyfation afforded the same mixture 

4a or 4b, providing evidence for the stereorandom character of the reaction. - 
The next problem to be tackled was the reductive decyanation of compounds 

4 to 2. Indeed it was necessary to find reaction conditions which were selective 

for the removal of the cyano group without opening the oxasolidine ring. Zn(BH4b2 

reduction7a provided 5 in an unattractive 10% yield together with unidentified 

polar material. A satisfactory alternative involved reduction with lithium metal 

in liquid NH3. Clean formation of decyanated compounds 2 could be achieved 

through treatment with a modest excess of lithium'(2-3 equiv.) in liquid NH3/THF/- 

EtOH (1OO:lO:l) at -4OV for 5 min. This key step produced, after flash column 

chromatography, derivatives 2 in or 60% yield accompanied by 20% of recovered 

starting material (i.e. 75% conversion). 
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A remarkable stereospecificity was observed in this reaction, for the 

13C BEE spectra of z and B exhibited signals from only one single 

diastereomer, 

The natural dialkyl pyrrolidines have a trans relative configuration and 

many syntheses suffer from lack of stereoselectivity (e.g. 60:4O in the case of 

alkylation of formamidinea 5fI. It wa5 expected in our case that the possibility 

existed for the control of the stereochemistry at C-S via a nucleophilic substi- - 
tution. Tnaeea such a reaction implies a mechanism in which there is prior 

formation of an iminium ion by opening of the oxazolidine ring, and addition of 

the nucleophile selectively occur5 at the le5s hindered face of the molecule. 

According to the postulated mechanism a heptyl aide chain wa5 introduced 

at C-5 of 2 on reaction with C7Bs5MqBr giving a 72:28 mixture of trana:cie 

epiriters (> 95 %I. The trans compound h and its cis isomer 1 were easily separable 

by flash chromatography in quantitative yield (silica gel, EtOAc-hexane 1:4, 1% 

wB4OBI. 

The trana to cis ratio did not vary when different solvents and reaction 

temperatures were used (Et20 THF, PhCH3 from -78OC to reflux). 

Conversely nucleophilic addition of EtMqBr at C-5 of 2 produced 

compound 2 accompanied by the cis isomer 2 which, as expected, appeared to be 

diastereomeric with the previously prepared cis derivative z. 

Under hydroqenolytic conditions the ohiral auxiliary attached to the 

nitrogen of frl 2 and 8 was cleaved to afford the corresponding secondary amine5 

(+I+, (+I-13 and (-1-u quantitatively. - 
The trans 2,5 relative stereochemistry of 5 and 2 was verified by the 

method of Bill and Chan l3 on the basis of the appearance in the EBB spectrum of 

the benzylic protons of derivative E centered at 6 3.72ppm (AS quartet, J = 10 

HZ). This observation was in ayreemant with our recent results for the 2-heptyl- 

5-butyl pyrrolidine series and led us to conclude that 1 and 3 belong to the cis 

series. The enantiomeric purity of 2 was assessed by examination of the 'H, 
1 -4 
C 

and lg F DIE spectra of the Masher's amide 14 derivative 12 and ahowed that - 
hydroqenolytic cleavage of the chiral appendage of pure atereomer 5 gave 2 

without appreciable racemization. Due to the low optical rotation values in this 

series and non-reproducible measurements on secondary aminea, the benzenesulfo- 

nyl derivative ll_ was prepared as the standard. 

Structure5 of 2,5-dialkylpyrrolidfnes isolated from ants in minute 

amounts have been determined by gas chromatography-m5sa spectrometry technique5 

and have been confirmed by synthesis of the racemic material. For these rea8ons 

the optical rotation and absolute stereochemistry of the natural isomers i;ave 

not been reported in most cases. 1t was thus necessary to aasiqn the absolute 

configuration of our synthetic materials. Z-ray crystallographic analysis of 4a - 
showed a trans H-5, H-8 relationship 15 but compounds & and e did not provide 

crystals which were suitable for F-ray studies. Instead, the absolute stereo- 

chemistry of 2 and $& was ascertained by the extensive use of modern multipulse 

BEE techniques. 
16 A 2D shift correlation COSY experiment provided the assign- 

ments of the 
1 H resonances. 

mentary experiments, 

All ambiguities%;were removed by performing compl.+- 

euch as heteronuclear C-H correlation" or "long range' 

double quantum filtered COSYld which emphasizes very small couplings. 
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I NC 

z W 9 I=# 3! 

VI,VII 

\ 

t+Ml I I Gil,-Ph 
(+I fj II = soa- PL 

Vi,VII 

/ 

fl5 %, 

t-1 13 I = Y (+,Q I = Ii 

(-) 1A II = Cll,Ph (+I g I = cn,Ph 

a Reagent8 : (I, 11) LDA 1.15 equiv., RIEDA 1.8 equiv., THF, -78'C, 30 

min. ; RX 2-3 equiv., -78°C. 2h. (III) Li 3 equiv., NH3 liq , THF, 
EtOH. -4O*C, 5 min. (IV, V) MgBr, ether, r.t., 30 min (VI) 10% Pd/C, 

H2, AcOH, 45 psi, IZh. (VII) ECMgBr 1.15 equiv., Et20, r.t. 40 mfn, 

PhCOCl, r.t., Ih. ; LAH, Et.20. A, 4h. (VIII) Ref. 8. {IX) (-1 MTPACl. 
1.6 equiv., CH2C12, DMP cat., r.t. I2h. 

We made use of the "Phase Sensitive 2D NOESY" 
19 experiment in our fine 

study of the stereochemistry of product 2 (Figure 1). This technique demons- 

trates in one plot a general view of all spatial proximities. It also obviates 

those artefacts often encountered in the 1D "NOE difference" method 
20 

which are 

due to small bursts of the decoupler in the spectrum. On the 2D surface, small 

effects having correct sign, symmetric structure and regular peak shape may be 

interpreted confidently. This technique allowed us to make assignments of the 

vicinal proton resonances (such as 7 and 7') which would be rather speculative 

if based on a consideration of shielding effects or J-coupling values. 

The most important items concerning the stereochemistry of 5a are - 

illpstrated in Figure 2 which shows two distinct 2D experiments, with only one 

half of each drawn, these halves being joined by their diagonal n, = ti7. Each 

individual surface is symmetric around this diagonal, and this picture thur 
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Fig. 1 : NOE effects in & 
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Figure 2 : 2D NMR experiments for compound 2 



contains all the relevant information. The lower right half of the map is a 

long-range double quantum filtered COSY which reveals, among other correlations, 

a cross-peak connecting the phenyl "ortho" protons and the H-8 of the hetero- 

cycle. This confirms the 13C-lH correlation-based assignment for the H-8, H-7 

and H-7' resonances. The upper left half of the map shows the phase sensitive 

NQESY experiment. All peaks are negative with respect to the diagonal as is 

expected with a small molecule ("extreme narrowing conditions"). The off- 

diagonal peak at the intersection of the previously determined H-8 chemical 

shift column and of the H-2 row reveals that H-2 and H-8 mutually relax through 

their dipolar interaction ; H-S and H-2 are thus close to each other in space. 

Moreover, H-2 and H-5 also manifest a dipolar interaction with one specific 

proton of the H-7, H-7' pair. This gives the endo/exo assignment of H-7 and 

Ii-?', H-7 being "near" H-2 and H-7' "near" H-5 and confirms the exo position of 

H-5. A rapid confirmation of this assFgnment is possible by use of 1D NOE diffe- 

rence technique. In particular the spatial relationship of H-8 and H-6 is 

clearly demonstrated. The results 

Presaturation of the H-2 resonance 

the signals for H-S protons only. 

of this experiment are given in Figure 4. 

of either 5a or 2 resulted in enhancement of - 

Ph 

- +CN- 

In conclusion it is possible to assign the 2S, 5S, 8R absolute configu- 

ration for compound & (Figure 11 and consequently that of the series of cis and 

trana-dialkyl-2,5-pyrrolidines synthesized during this work (Scheme 2). 

The remarkable stereoselection observed in the key transformation of 2 

to 2 requires some explanation. It can be assumed that the crucial C-H bond 

formation occurs via the protonation of an intermediate carbanion c (Scheme 3) 

formed by a stepwise two-electron reduction 21 (4 _ + d + b + c). Carbanion c fs 

presumed to be tetrahedral and to exist in the thermodynamically preferred 

orientation where the alkyl suhstituent lies in the convex face of the molecule 

and the two electron pairs (the nitrogen lone pair and the carlanion) adopt a 

1,2-anti relationship. This would appear to be the preferred structure from both 

steric and electronic considerations thus providing an unequivocal 

rationalization to the observed stereospecificity. This result is apparently in 

contrast with the alkylation of the anion of 2 which led to a mixture of 

stereomers 2. This contradiction can be rationalized if one considers that the 

intermediate deprotonated a-aminonitrile adopts a planar delocalized structure 

which reacts with alkylating agents from both faces. 
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Conclusion 

Starting from synthon 2 this four step procedure constitutes the basis of 

a short, general method for the enantioselective synthesis of the natural trans- 

2,Sdialkyl pyrroliaines. Our initial work was confined to simple compounds in 

order to f3tuay the stereochemical outcome of the electrophilic or nucleophilic 
a-substitution of the pyrrolidine ring. Further studies are in progress to 

explore the application of this synthetic methodology to the preparation of more 

complex system8 such a8 anatoxin-a " 23 a$ a number of pyrrolizidine alkaloids 

such as 3-heptyl-S-methyl-pyrtolizidine 24 - (Figure 3). 

I 4 
fCHt13) 

- 
Ph-C!HXZOH C$$5 C2H5 + 60 c = 1.6 

w Cl%5 C29 
l 4* c - 2.0 

PhM2 C7% C2% 
+ 62. c . 0.?4 

R-302 Cl%5 Cz% + 62' c - 0.67 

Y3 
Ph-C-C %s CZHS 

- 39' c - 0.75 

m-en-cn,oll c& CT15 74126 -64. c-1.1 

Ph-CH-CH20H C7H15 C2% ?2/28 - 3' c = 0.4 

H C2"s Cl"15 
- 5.5. c . 0.14 

H C?"IS C2"s 
C - 0.66 

Ph-a(2 C#5 C7"IS 
- 22.5' c - 0.4 

Ph-% C7% C2% 
+ 23' cm 0.46 

,__._.*.........-..*.......-. ..I... ,...........*.*1.. 

Ph-M-CI1206 C7H15 C4!$ + 40. c - 1.0 

mw 

H C7% C4"9 + 10' c - 1.1 

Ph-M2 Cl"15 C4"9 
l al. c . 0.37 

Ph.St12 Cl"15 C4"9 
+ !w c - 1.1 

(~2c'2) 

Cf 
13 

Ph-c-c - 28. c - 2.5 

n3Cz 

Cal5 C4U9 

- 

Ph-cH-a120H C,Hlfj C4Hg 72J28 - 21. C - 0.62 

H YlJ C4"9 
0' c - 1.3 

WHf 

Ph-CU2 Crls C4"* 
0. c - 1.4 
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Figure 4 : 1D NOE difference HMB for compound 2 

Experimental section 

THF was distilled either from LAH or sodium bensophenone ; CH Cl was 
distilled from P 0 all amine reagents were refluxed with and distil$ed2from 
CaH . Heptyl anJ2s5hy:\ bromides were obtained from commercial suppliers and we52 
disgilled before use. 
was employed. 

The flash chromatography technique as described by Still 
Thin layer chromatography was performed on commercial silica gel 

glass plates that were developped by immersion in 5% phosphomolybdic acid in 
ethanol 35%. IR spectra were recorded neat on a Perkin Elmer model 297 instru- 
ment. Optical rotations were determined in CHCl MeOH or C&Cl (as indicated) 
using a Perkin Elmer 243 polarimeter. Mass spec ral data, 2' re%or ed on AEI MS-SO 

a 

(E-1. spectra) AEI MS-9 (C.I. spectra) or ERATOS MS-80 (High resolution mass 
spectra) instruments are reported in the fw : mls (intensity relative to base 
peak = 100). H NMR were recorded on a IEF or Bruker 400 MHz spectrometers in 
CDCl * 

6 
Chemical shifts are expressed in ppm downfield from TMS (the 'H NMR data 

are resented in the order : 6 value of signal, peak multiplicity (s, singlet ; 
d, doublet ; t, triplet : q, quart& : m, multiolet), couwlincr constant in Hz 
and integrated number ofprotons. "t;. NMR-werfr?% recorded on- a Bruker instrument 
(56 MHz) with TPA used as external standard. C spectra were obtained at 50.2 
MHz on a Bruker NP 200 and the chemical sh$f$s are reported relative to CDCl 
(77,14 ppml- Ff& ail compounds investigated C resonances were assigned by thd 
SEFT technique l 

Determinations of Nuclear Overhauser effects by the NOEDIF method were 
performed with the aid of Aspect 2000 microprograms which allowed direct accumu- 
lations of difference 9ID's. Samples were prepared as 10% (w/w) solutions in 
CDCl degassed by several freeze-pump-thaw cycles and sealed in NMR tubes. The 
NOHSg'spectrum of fig. 3 was recorded with the usual 90'~t -90°-tm-90° pulse 
sequence, with tm randomly varied around 
which yields a pure absorption spectrum. 

1s and by choos!ing a phase cycle 
The data matrix was 512 x 1024pts, zero 

filled to 1024 x 1024 before FT. 

The MQT-COSY spectrum of the same fig. is a modification of the usual 
90°-t,-90°-90° sequence. The double quantum filter was preferred to normal COSY. 
since&it yields in-phase diagonal and correlation peaks, which appear sharper. 
We also inserted a 500ms delay before and after the last pulse cluster ; during 
this echo-like part of the sequence, the system may evolve under very small 
Y-couplings (* 0.1 Hz). The matrix size was 512 x 1024pts zero filled to 1024 x 
1024 before FT. The surface is shown in magnitude IQut phase sensitive pattern 
could also have been obtained with usual TPPI method . 
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N-cysnomethylphenylglycinol (1). A mixture of sodium bisulfite (22.78, 219mmol), 
water (30 mL) and an aqueous solution of 37% of formaldehyde (17.8mh, 219mmol) 
was stirred for 45 rain at 70°C. 
methanol (3OmL) was added, 

(-)-R-phenylglycinol (3O.Og. 2lSmmol) in 
and the reaction mixture heated at 60°C for 45 min. 

cooled to room temperature and treated with potassium cyanide (14.2q, 219 mmol) 
in water (3OmL). Stirring continued for 3 h. Several extractions with methylene 
chloride followed by usual work up afforded > 91% of r as a white crystalline 
product after filtration on silica gel (6:4 EtOAc-liexane as eluent) 
36-37°C (eyler-hexane) ; IR (nujol) 3500-3200, 2920, 2860, 2230, 1450,' I?,;; 
1050 ; 
17.8, lH)', 

HNNR: 6 2.55 (8. brd. 2H) 3.33 fd, J = 17.8, IH), 3.G7 (d, J * 

la), 
7.43 ;;,625Hyr; Jl~cl~~~‘t6 3;4826 (dgd; : -6;0; ";l;H:, ;;;6,kW7J7= :$ :s 

128+6, 137.8 ; MS, E.I.: 14520(100),'1b6 (i&l), iOb (33j,' 77 isoi ; 6.;. : i7+ 
(MB 100) 150 (38) t [al, - 220a (c : 3.0, CHC1,). Anal. Calcd. for 

c86 f N, 15.97 ; 0, 3.08. F&und : C, 68.20 ; Ii, 

2-cyano-5-oxazolopyrrollljine (3). To a 2.75M solution of freshly prepared 
3-bromopropionaldehyde _' (102mmo1, 371nL) in methylene chloride was added slowly 
15.Og (85.2mmol) of 1 in 3OmL of methylene chloride and ca Sg of 5Ae molecular 
sieves. The resultins yellow colored mixture was stirred for 1 h at reflux and 
cooled to r.t. After -filtration through celite, solvent was evaporated to ca 
30mL and repeatedly diluted with dry THF (2 x 5OmL) and concentrated to 3OrnL. 
The solution was transferred with a canula to a 0.3M THF solution of LDA 
(153mmol) and the reaction mixture stirred at -78°C for Zh, Careful quenching 
with a saturated solution of NH4Cl aq. followed and the reaction temperature 
allowed to raise to OY!. Methylene chloride was added and the organic layer was 
washed with brine dried and condensed. SiO. column flash chromatography of the 
crude (1:4 EtOAc-Hexane as eluent) afforded 40% of 3 as a 1:l mixture of dia- 
stereoisomera easily separable for characterization (although unnecessary). 

3 (faster eluting isomer) pale yellow oil : IR (film) ,: 3059, 2970, 2940, 2920, 
2220, 1600, 1450, 1375, 1175, 1125, 1070, 1025, 885cm. i H = : 6 2.22 h, 
m , 2.38 (m, XI), 5.71 (dd, J = 8.0, 7.0, lH), 4.15 (dd, J = 6.0 3.0, 1H), 4.64 

4.71 (t, J = 8.0, lli), 5.14 (dd, J = 6.0, 3.0, 1X), 7.35-7.52 
: 6 29.4, 

12; 4 141.3 ; MS, EI 
31.2, 53.2, 64.6, 75.3, 98.0, 119.6, 126.3, 128.6, 

W.?* '99) 
: 214 M+.(4), 184 (33), 131 (35), 104 (100) ; C.I. : 215 

195 (100) : H.R.M.S. calcd for C13R14N20, m/z 214.1106, founff 
214.1124.'CalD -142* (c : 1.3, CHC13). 

1 (slower elutfng isomer) : Pale yellow oil : IR (film) : 3050, 2975,12"4P, 
2860, 2220, 1600, 1450, 1370, 1165, 1125, 1070, 1035, 1025, 1015, 89Ocm H 
NNR : 6 2.16 (m, 2H), 2.33 (m, 2X), 3.55 (dd, J = 8.5, 7.0, lH), 3.79 (d,'J = 
7.0, 5.4, lo), 4.18 It, J = 7.0, lH),14.3? (dd, J - 8.5, 7.0, la), 5.00 idd, J = 
4.6, 2.4, lH), 7.23-7.42 [m, 5H) ; 
97.6, 

C NNR : IS 2',.3, 29.9+ 55.9, 69.1, 73.1, 

(35), 
120.0, 126.1, 127.3, 128.3, 140.3. MS, E.I : 214 M '(4) 184 (331, 131 
104 (100) : C.I. : 

m/s 214.1106 ; 
215 (NH 2$0) 188 (100) : H.R.M.S. calcd for C13H14N20, 

found 214.1124. [al, - 64.S" (c : 2.7, CHCl,). 

Alkylation of 3 : To a solution of 11.5mmol of lithium diisopropylamide in 1OOmL 
THF containing 18mmol of TMRDA at -78*C was added 3 flOmmo1, mixture of diastereo- 
isomers) in 50mL of THF over 5 min. The reactionmixture was stirred at -78°C 
for 30 min. Ethyl bromide (25mmol) was then added and stirring continued for 2h. 
The reaction was quenched at this temperature with a saturated solution of 
aqueous NH Cl (2mL/mmol). After usual work-up a 74% yield of 1:l diastereomeric 
ratio was %btained. The alkylation was repeated with heptylbromide to yield $& 
(72%, 1:l diastereomeric ratio). 

n55, 1385, 1145, 1120, 1060, 1020, 91Ocm ; 
4a (faster eluting isomer) : oil : IR Cfiipl) 3970, 2975, 2950, 2875; :2:5; l!hy, 

H NNR : 6 0.97 (t, 
1.59, 1.74, 2.03, 2.19, 2.36, 2.49 (m, 12H), 3.62 (dd, J = 8.5, 7.4, lr;); 4.5; 
[tm, ;H; 7.413;H),W4.;96(tb,8J =288.95, lH), 5.09 ‘d;‘3 “9 =$(I/ 3;5&4 1";; ,'.2;;;.;6 

32.6,, 36.9, 
12;.1, li8.5, 142.0 ; MS,&, 1 '242 M '12) 213 &7;, 1;l' (69jr' 104'(;00),'9; 
(28), 77 (11) ; C.I. : 243 cm[ ]6&), 216 (100) ; H.R.M.:RC;a;cdzzlC H N 0 m/z 
242.1419 ; found 242.1405. (I D -164O ic : 0.69, 5CB.c;i for 
&fleN#O il",; :4;356i651i, 7.49 i N, 11.56 ; 0, 6.60 ) f&d : c,' 74.22 ; H, 
* 0 * f *. 

4a (slower eluting isomer) : White cristalline m.p. 55V (acetone-hexane) : IR 
7iiujoll : 3030, 
1080, 1058, 94Ocm 

zqSO,,H29~~ 28680i ~~2:; :""="; ~","",;N) 13:5;. l2~5~, 122051h 1:"~; 
; 

(m, 6H), 3.50 ,(t, J = 8.0, lh), 4.i9 (t,'J = 7.; 
5.08 (d, J I. 3.8, Ill), 7.24-7.42 (m, 5H) i 13C N& 

lH),' 4:55 '(t,' J'= ;.5: l;r), 
: 4 10.5, 27.4, 25+2, 35.2, 

61.3, 66.8, 74.3, 98.2, 126.3, 127.4, 128.8, 141.8 i MS, E*Iq : 242 M (2) 213 
(34), 131 (57), 104 (loo), !13 (44), 77 (19) i C.I. : 243 (NH , 24r0, ~16$1~;; f 
H.R.M.S. calcd for C H N 0 mfz 242.1419 ; found 242.1430. toID 
0 50 CHCl ) 6.60, Found .CAn~~3f~~&~ 7f70:~15$S~~O5j C, 74.35 i H, 7.49 i N, 11.56 7 Of 

l l :, * I l ir. 2 0, 6.55. 
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4b (faster eluting isomer) : 
n90. 1460. 1370. 1140. 1070. 
1.19; 1.53; 1.69, 2.03; 2.20; 
4.53 (t, J = 7.4, w, 4.68 
7.26-7.34 (m, SH) ; C NMR : 

(t, J = 8.4, IH), 
4 13.9, 22.5, 24.5, 28.9, 29.1, 29.4;31.5; 37.5; 

39.7, 64.1, 66.5, 75.4, 98.3, 121.2, 126.3, 127.2, 128.6, 142.2 i MS E.X. : 311 
(15), (lo), 213 (41, 
313 (MH 283 , 97) 286 (100) 

184 (23), 131 (921, 103 (loo), 93 (75)‘ 91 (45) ; C.I.: 
: H.R.M.S. for C,,H_,.N,O m/z 312.2202. found 312.2180 : 

Anal. calcd for C H N 0 
28,2%.?7 

: C, 76.88 ; 5 
(al, %:'4.# - 121' 

N, 8.97 0, 5.12 ; ; found : C; 
76.80 ; H, 9.03 : ; 0, 5.43. (C : 0.69, CHC13). 

e (slower eluting isomer) : oil : IR (Qlm)l : 3040, 2970, 2945, 2870, 2240, 
1605, 1460, 1380, 1240, 1150, 1030, 975cm ; H NMR : 6 0.86 (t, J = 7.4, 3H), 
1.25, 1.60, 1.84, 
7.6, lH), 

1.98, 2.05, 2.30 (m, 16H1, 3.50 (t, J = 8.2, 1H), 4.29 (t, &= 
4.57 (t, J = 7.0, iii), 5.05 (d, J = 4.2, lH), 7.16-7.41 (m, 5H) ; C 

NMR : 6 22.6, 26.3, 29.0, 29.3, 29.4, 29.7, 31.7, 34.4, 35.7, 61.3, 66.0, 74.3, 
98.1, 122.4, 126.3, 127.4, 128.7, 141.6 : MS E.I. : 312 M" (17) 283 (13), 282 
(181, 215 (69) 184 (11)‘ 131 (351, 121 (lo), 104 (loo), 93 (351, 91 (18) ; 
C-1. : 313 (MH% 3530 286 (loo) ; H.R.M.S. calcd for C20H28N20, m/z 312.2202, 
found 312.2180. [a], - 64O (C : 0.88, CIE13). 

Decyanation of 4a and 4b : To a solution of 4a (l.?lg, Smmol, diastereomeric 
mixture) in 150mL of liq. NH,. 1OmL of THF and s of absolute ethanol was added 
105mg (15mmol) of lithium m&al. The solution was stirred for 5 min at -40°C. 
Solid ammonium chloride was then carefully added and ammonia allowed to evapo- 
rate, while hexane was added periodically. Finally water was added and the 
aqueous layer was extracted with hexane and then dichloromethane. The organic 
layer was dried, concentrated and flash chromatographed on silica gel (1:8 
EtOAc-Hex) to give 5a in 60% yield together with 20% of unreacted starting 
material. 

- 

5a colorless oil : IR 2970, 2940, 2870, 1605, 1460, 1375, 1270, 
n50. 1100. 1080. 1030. (film)_i 885cm : 7030, H NMR : 6 0.84 (t, J = 7.4, 3H), 1.31, 1.64. 
1.91; 2.15. (m, 6H), 2182 (m, lH.1, 3.62 (dd, J = 8.5, 6.0, lh), 4.17 (dd, J A 
7.0, 6.0, lh), .%I36 (dd, J = 8.5, 7.0, lH), 5.01 (dd, J = 5.6, 2.6, lhl, 7.l9- 
7.37 (m, 5Hf ; 28.6, 211.9, 68.1, 72.9, 98.8, 126.6, f28.1, 
143.1 , 148 (261, 104 (951, 91 (231, 69 (96) ; 
C.I. (C : 0.88, CHC13). 

&ninonitrile $ was treated and purified as above to give : 

5b colorless oil : IR f_fiilm)l: 3040, 2940, 2900, 2840, 1599, 1450, 1365, 1149, 
iioo, 1054, 1030, 905cm H NMR 6 0.86 (t, J = 7.4, 3H), 1.22, 1.53, 1.91, 
2.09, 2.18 (m, 16H), 2.87 '(m, 1h) f 3.63 (dd, 3 = 8.0, 6.4, lb), 4.17 (t, J = 
6&q+ ;4$6: (;,14J2= ,";O; 1;;; 5.01 (dd, J = 6.0, 2.4, lR), 7.23-7.38 (m, 

29.4, 29.9, 30.2, 31.86, _.31.87, 36.2, GG.9. 
68.2, 73.0, 99.0, 126'.;, li6:9, i2i.5, 143.4 : MS E.I. 237 M" (221, 258 (1612c 
188 (loo), 148 (181, 104 (671, 77 (51) ; C.I. : 288 ; (MR 100) 168 (75) : [a3 
- 28.5O (c : 0.96, CHCl!) ; Anal. cafcd for C 
4.87 : 0, 5.57. Found : C, 79.05 ; H, 10.37 ; 

Hm9N0 : C, 79.39 ; H, lo-17 : $? 
k3 a.78 : 0, 5.74. 

1-(2-phenylethanolf-2,5-dialkyl pyrrolidines (6) in limL(;j and (8) To a solution of 
the decyanated product 5a (344mg, l,timmol) ’ f ether at room temperature 
was added droowise a 2M;olution of EtMaBr in Et-0 (3mmol. 1.5mL). The reaction 
mixture was s&red at room temperature- for 30 ifiin. 
then added. The aqueous layer was extracted twice with ether 
and concentrated to afford the crude product which was 
gel column chromatography using Hex-EtOAc J:l, + 1% Nh OH as eluant. The yield 
was quantitative and the diastereomeric ratio of the tw 8 products was calculated 
to be 72:28 favouring the trans (more polar) isomer 5 over the cis One 1 (less 
polar). 

C H MgBr addition to 5b afforded the same trans product 6 and the 
antipode &f'ihe formerly obtaina cis 2 in comparable yields and diasiereomeric 
excess. 

6 oil : 
ioso, 

IR f&ilm)1,: i$O, 3030, 2950, 2930, 2850, 1460, 1460, 1380, 1360, 1140, 
103ocm ; : 6 0.81 (t, J = 7.4, 3H), 0.88 (t, J = 7.0, :H), 1.25, 

1.54, 1.71 fm, 18H1, 3.05 (m, XI), 3.11 (m, lH), 3.67 (dd, J = 9.6, 6.0, lH), 
3379 (dd, J = 9.6, '1.0, lH), 3.7: (dd, J = 9.0, 6.0, lH), 7.25-7.34 (m, 5H) ; 
C NMR : 6 11.2, 14.1, 22.7, 27.1, 28.8, 29.3, 29.4, 29.9, 31.9, 60.7, 62.1, 

63.6, 
(111, 

127.4, 128.0, 128.9, 129.2, 140.4 ; MS E.I. : 288 (91, 286 (10f&, 218 
168 (81, 91 (12) ; C.I. : 318 (MH , loo), 300 (361, 198 (56) ; Cal + 6* 

(c : 1.6, CHCl,). Anal. calcd for C3~?apiolz: ;Cb,7;:;45.; K, 11.11 7 N, 4.91 ; 0, 
5.04 ; found :%, 79.20 ; H, 11.01 ; 

7 oil 
i@lR 

: IR (film) 3400, 2940, 2900, 2840, 1450, 1400, 1370, 1050, 1030 ; 'W 
: 6 0.82 (t, J = 7.4, 3H), 0.90 (t, J = 6.8, 3H), 1.31, 1.55, 1.70, 1.80 (m, 
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law i) 2.84 (m, lR), 3.02 (m, lH), 3.67 (dd, J - 9.8, 3.88 (t, J = 9.8, 
1Hl. 3.96 (dd, J = 9.8, 4.6, 1H). 7.19-7.31 (m, 5H1 4.6131H), : C NMR : 6 11.1, 14.2, 
22.8, 26.8, 29.1, 29.4; 29.3, 30;1, 30.8, 32.0, 36.4; 59.2, 61.8, 63.8, 64.7, 
127.8, 128.3, 
C.1. : 318 (MH+, 

129.1, 137.3. X.9 E-1. : 284 '10911, 219 (131, 98 (59), 91 (34) ; 
loo), 300 (39), 286 (21) ; Ca3, -e 64" (C : 1.1, CRC13). 

: 3440, 3055, 2930, 2860, 2850, 1450, 1375, 1200, 1100, 1060, 
6 0.88 (t, J = 7.4, 3H), 0.93 (t, J * 7.0, 3H), 1.30, 1.50, 
, 2.90 (m, la), 2.97 (m, In), 3.66 (dd, J - 9.6, 4.0, lH), 

1389 (dd, J = 11.2, 9.6, lH), 3.96 (dd, J = 11.2, 4.0, lH), 7.20-7.35 (m, 5H) ; 
C NMR : 6 10.8, 14.1, 22.8, 27.1, 28.8, 29.3, 29.5, 29.7, 29.9, 32.0, 58.7. 

62.3, 65.8, 128.0, 128.5, l29.2,; MS E.I. : 208 (131, 28 (loo), 218 (18),20168 
(101, 98 (13) : C.I. : 318 (MA 1001, 300 (801, 286 (33), 198 (52) ; Cal, - 
3O (c, 0.69, CHC13). 

(+)-(S)-trane-2-heptyl-5-ethyl-pyrrolidine (9). To a suspension of 140mg of 10% 
Pd/C in 1OmL AcOH, was added 5 (O.Smmol, 285mg). The reaction mixture was shaken 
under 45 psi hydrogen pressure overnight. After filtration and evaporation to 
dryness in vaeuo the residue was dissolved in ether and aqueous Hi!1 was added. 
The aqueous layer was washed with ether, basified with 6N NaOH and extracted 
with dichloromethane. Solvent removal on rotary evaporator afforded pure 2 in 
guantitative_yi.ela : IR (film) : "300, 2950, 2900, 2840, 1450, 1400, 1365, 1350, 
1300, 112oun H NMR : 
1.56, 1.94 fm, :SE) 

6 0.88 It, J = 6.0, 38),&W (t, J = 7.4, 3H), l-19- 
, 2.67 (m, lH), 3.10 (m, 2H) ; C NMR : 6 11.3, 13.9, 22.5, 

27.2, 29.2, 29.57, 29.64, 31.7, 31.8, 32.3, 36.9, 58.0, 59.5 ; MS E.I. : 197 M - 
(2) 168 (551, 98 (loo), 70 (id)? C.I. : 198 WR ) ; H.R.M.S. for C13X2,N m/Z 
197.2143, found 197.2131 ; Cal, + 40 fc : 2.0, CHC13). 

Cis(2S), (5R) (-) 13 and (ZRl, (5s) (+I 13 Pyrroli- 
ribed for the corres~nding trana isomer CT 2. oil : 

2950, 2900, 2840, 1600, 1455, 1400, 1370, 1300, li3526 :lzi, 
: 6 0.88(t, J = 5.4, 3H), 0.95,@, 3 = 7.4, 3S), 
3.02 (m, lH), 3.37 (m, 2H) ; 

27.5, 28.8, 29.3, i9.8, 30.5, 31.0, 31.9, 36.0, 
C NMR : 6 11.6, 1411.122.7: 

59.7, 61.1 joMs_ Eg.Ig; tcf970 y4' 
(5) 196 (81, 170 (551, IAfl (58), 156 (421, 98 (100) i Cal, l * I 
CHC13) for (-1 13 and Cal, + 7O (c, 0.56, CHC13) for (+) 2. 

(+)-(S)-trane-2-heptyl-S-ethyl-l-benzylpyrrolidine (10). To a solution of 2 
(30-t o,l%m~ol) in Rt20 (4mL) was added a 2M solution of EtMgBr in Et 0 
(O,O85mL, O.l7mmol) and the mixture was stirred for 40 min under argon r. . z 
c A cocl (o.o2m~, 0.17mmol) was then added and stirring continued for an addi- 
tfioial hour. The reaction mixture was taken with EtOAc (6mL and H 0 (3mL) and 
the organic Layer extracted with EtOAc (3 x 7mL). The crude 6 roduct thus 
obtained was directly treated with an excess of LAS in Et 0 (2SmU. After a 4 h- 
reflux water was added and the organic layer washed wit% brine,dried, concen- 
trated and flash chromatographed on silica gel (1:12 EtOAc-Hexane) to afford 10 
in 80% yield. The corresponding tie pyrrolidines (+) 2 and (-1 g ware prepat= 
as described above in comparative yields. 

10 oil : 
iG25cm-1 : 

19 (film) t 2960, 2930, 2850, 2800, 1490, 1455, 1380, 1210, 1140, 
R NKR t 6 0.78 (t, J = 7.4, 3H), 0.86 (t, J = 6.8, 3R1, 1.09-1.30, 

1.45-1.65, 1.86 (m, 18li),&.80 (m, 2H), 3.64 (d, J = 10, lRtF 3.80 (d, J * 10, 
1R), 7.17-7.36 (m, 5H1 I C NMR : 6 10.6, 14.2, 22.8, 2.35, 26.6, 27.9, 28.4, 
2$:4, 30.0, 30.6, 32.0, 51.6, 60.7, 62.0, 
M H R M(3$ 258 (621, 188 (100) i C.I. : 288 ME 

&ci3i.' 
for C20H33N m/z 287.2613, found 287.2627 i 

14 oil : IR (film), 2960, 2930, 2860, 2800, 1450, 1340, 1205, 1125cm 
-1 

: lH 
m : 6 0.80 (t, J - 7.4, 3H1, 
18H), 

0.86 (t, 3 = 6.8, 39%; k.1; la'3180' 61.5;; :97;,';, 
2.49 (m, 2H), 3.74 (8, PHI, 7.25 tm, 5H) ; 

26.5, 28.0, 28.7, 29.2, 2.9.4, 30.0, 32.0, 35.5, 56.6, 65.3, 66.6: i26.;,* 128:O: 
129.2 r+MS E.1. : 287 M (1) 258 (691, 224 (521, 188 (1001, 91 (75) i (2.X. : 

198 (18) ; H.R.M.S. 
(c : 

for Ct II ,N m,& 287.2613, found 287.2605 : 
0.40, caC13f for (-1 14 %d CalD + 2Z" (c : 0.46, CHC131 for 

(~)-(S)-tr~a-2-heptyl-5-ethyl-l-phenylsulfonylpyrro1idine (11). Compound 11 waB 
prepared according to r_eferefce (8) : oil : IR (fif ) 2950 2920, 2850,-i440, 
1335, 1155, 1095, 72Ocm HNMR? 
3~1, 1.03-1.35, 1.68, 1.94'(m, 18Hl 

6 0.81 (t, J mrn7.d, 3H)j 0.89 (t,d = 6.0, 
, 3.83 (m, 2R), 7.54-8.16 (m, 5H) ; C NMR : 

6 10.7, 14.2, 22.7, 26.5, 26.9, 27.6, 28.1, 29.3, 29.5, 31.9.:3;;;$.2, 62.4, 
126.9, 128.9, 132.0, 127.1, 129.8, 135.3, 143.2 I $S E.1. (2) 308 
(571, 238 (loo), 141 (18), 77 (28) ; C-1. : 338 (MB , 1001, 238 (91, 198 (221, 

A;: :::!,,:;f.~~I;df~~B.CW0816~~~,D=+ 3::'$:,8b.87, CHC13). 
found 308.1676 : for C12H16N02S, 
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Masher's amide 12. To a solution of 9 (96mg, 0.49mmol) in THF and triethylamine 
(few drons) was added f-) MTPA ac'ld chloride (197mc. 0.78mmol). methvlene 
chloride -(&IL) and a catalytic amount of D&tAP. After & overnight stirring at 
room temperature under inert atmosphere, a 5% solution of saturated NaHCO (2mt) 
and brine were added. Drying and evaporating left a residue which was rapid11 
filtrated on a short silica column (1:4 EtOAc-Hexane as eluent) to afford g 
(oil) in quantitative yield. 

IR (fillp ) : .!080, 3040, 2960, 2930, 2860, 1640, 1455, 1390, 1180, 1160, 1120, 
1100 ; H NMR : 6 0.89 (t, 3H), 0.91 ft, 3H), 1.01-1.55 (m, 16ff4, 1.83 (m, lH), 
2.26 (m, lH), 2.88 (m, iii), 3.63 (Xi), 3.97 (m, ltf), 7.4 (SH). C NMR : 6 13.4, 
22.1, 26.4, 27.1, 29.0, 29.1, 30.3, 31.3, 
85:l, 127.5, 128, 

31+ 33.7, 55.8, 58.6, 60.0, 61.3, 
128.6. 129.7, 135.4, 165.6. F NMR : 

M (O-6), 
9.48 (3. MS &II fl3 

313 (23)‘ 224 (84), 223 (loo), 188 (98) : CI 414 MH . Co?;, o 
(c : 0.75, CHCQ). 

l-(2-phenylethanol)-2,5-dialkylpyrrofidine (15) and (20). As described for the 
preparation of 2, 2 and 2, s was reacted with 
(s)/cis (20) = 72~28. 

C!4H9MgBr. Y : 96% : trans 

15 oil : 
iZ30cm-l 7 

y7 (film) : ..ctiO, 3070-2840, 1600, 1465, 1375, 1200, 1140, 1080, 
H NMR : 6 0.86 (t, J = 7.0, 3H), 0.88 (t, J = 7.0, 3H), 1.15-1.31, 

1.51, 1.68 (m, 22H), 3.11 (m, lH), 3.34 (m, 1H), 3.67 (dd, J = lO.0, 6.0, 1H), 
3380 (dd, J = 10.0, 6.0, 1H), 4.04 (dd, J = 8.0, 6.0, lH), 7.23-7.35 (m, 5H) : 
C NMR : 6 13.6, 22.5, 22.7, 26.8, 29.0, 2?.4, 2q.6, 31.7, 33.2, 33.5, 60.2, 

61.9, 63.3, 127.1, 127.9, 129.0, 140.5 i MS R.I. : 3+45(0.5), 3141lOO), 288(13), 
;;?;j@;,,;~"t',"', 126(18), 91(12) i C.L. : 346 &H l@o), 328f991, 314(5O) i 

D 
: 1.0, MeOH). 

20 oil : 
m30cm-1 ) 

F (film) : 3400, 3075-2850, 1600, 1465, 1375, 1200, 1130, 1080, 
H NMR : 6 0.88 (t, J = 7.0, 3H), 0.93 (t, J = 7.0, 3H), 1.17-1.39, 

l.71, 1.80 (m, 22H), 2.89 (m, lH), 3.00 (m, la), 3.66 (dd, J = 10.0, 4-0, la\, 
3.89 (t, J = 10.0, IH), 3.95 (dd, J = 10.0, 4.0, lH), 7.20-7.31 (m, 5H) ; c 
NMR : 6 14.1, 22.7, 23.1, 27.0, 28.9, 29.4, 29.6, 29.9, 29.9, 31.9, 36.3, 38.4, 
57.6, 61.8, 63.6, 64.8, 127.6, 128.2, 128.9, 137.6 ; PS H.I. : 345(l), 314(100), 
288(14), 246(22), 168(18), 126(25) i C.I. : 356 (MH loo), 328(12) ; H.R.M.S. 
for c23~3gN0 m/z 345.3032, found 345.3OO7 ; c516 - 21' (c : 0.62, CHC13). 

(+)-(s)-trans-2-he t l-S-but 1 rrolidine (16) : Following the same procedure 
described for 2 ;“_; = 1?6% y 'ii1 : IR (filmy : 3300, 2940, 2900, 2860, 1440, 
1365, 1200, 1020cm ii NMR : 
1.19-1.50 (m, 18H), lt93 (m, 

6 0.87 (t, J = 7.0133H), 0.89 (t, J = 6.0, 3H), 
4h), 3.17 (m, 2H) ; C NMR : E 13.9, 22.6, 27.1, 

cis-2-heptyl-5-butylpyrrolidine (21) : k'ollowing the procedure de_yribpd for 9 : 
Y : 95% ; oil : IR (film) : 22150-2850, 1580, 1475, 1240, 109Ocm 
0.87, 089 (m, 6H), 1.23-1.91 (m, 22H), 3.09 (m, 2H), 4.40 (m, 1H) i 

;13H NMR T 6 
CNMR:6 

13.9, 22.5, 22.7, 27.3, 29.1, 29.4, 29.6, 30.8, +3l.7, 35.5, 59.5 ; MS H-I. : 
225(4), 224(g), 168(100), 126(98) ;26.1. : 226 (NH ) ; H.R.+S. fef c 

; found 225.2461 : Cal, 0' (c : 1.3, CN30H), lit. 
:ISHJlN* 

: 0.5, CH30H). 

(+)-(S)-trans-2-heptyl-5-butyl-1-benzyl pyrrolidine (17) : r'ollowing the 
procedure outlined for the preparation of 2 ; Y :_?O% +H Fi ; 'R. i:il(;) J 
2950-2800, 1600, 1460, 1380, 1205, 1130, 1070, 102Ocm 
= 7.0, 3H), 0.84 (t, J = 8.0, 3H), 1.02-1.53, 1.82 (m, :2H), &.85 (m,'2H) 3).54 
(d, 3 = 14.0, lH), 3.74 (d, J = 14.0, lH), 7.50 (m, 5H) : C NMR : 6 14.2, 
22.8, 23.1, 26.6, 28.5, 28.8, 29.1, 29.4, 29.8, 30.0, 30.2, 30.4, 30.7, 32.0, 
51.6, 60.7, 126.5, 128,2, 128.96 140.8 ; MS E.I. : 315(12), 258(100), 216(98), 
91(81) ; C.I. : 316 (MX ) ; Cal, -t 81" fc : 0.37, CHC13). 

Cis-2-heptyl-5-butvl-1-benzyl pyrrolidine (22) : Qollowing the procedure 
described above for 10 * Y - 80% 
1200, 1120, 1070, 1025cm ; 'H NMR 

- '1 ; oil (f 1 ) 3030-2800 1600 1460, 1380, 
: 6 0.8:(:, : = 7.0, 3Hj, 0.88) (t, J = 7.p. 

i$,Nk12z-la'4;; i.5;; ",.7",,':, 76H); 2.52 (m, ;5").303:17p WofH:;_;;2;,!m: ",;',,I 

65.3, 126.7, l+, l+c(2, i40:6 ;'M: i";"* 
29 
: 315(8), 258(100), 216(99), 91(99) ; 

C.I. : 316 (MB ) ; Cal, O" (c : 1.4, Ct!Clg). 

(c)-(S)-trans-2-heptyl-5-butyl-1-phenyl sulfon 1 rrolidine (18) : Compound i;+ 
was obtained according to reference (8) : _y :'j3$py; oil. IR (film) : 2920-2840, 
1445, 1430, 1315, 1290, 1185, 1140, 1080cm d 0.84 (t, J = 7.0, 3H), 
0.87 .it, Y = 7.01,3 3H), 1.10-1.28, 1.67, 1.88~1.~5N~,'22H) , 3.83 (m, SH), 7.47, 
7.83 (m, 5H) ; C NMR : d 14.10, 14.13, 22.7, 26.5, 28.1, 28.7, 29.3, 29.5, 
31.9, 33.8, 34.0, 61.1, 
266(98), 141(17), 77(31) 

126.9,2b28.8, 131.9, 143.2 : MS H.I. : #j~(~);o~3$.j(100)~ 
i fol, + 58' (C : 1.1, CH2C12), lit. + 60“ D 

(c : 1.8, CN2C12). 
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Masher's amide 19 : Compound 19 was prepared according to the procedure 
described for 12 (Y : 100%) t1onl: 
1255, 1180, 1120, 1100, 1075cm 

IR (film) : 2950-2850, 1640, 1450, 1385, 

= 7.0, 3H), 1.19-1.33, 1.40, 1.5;, 1".8? 1.326 (m, 
: 6 0.87 ;;;)J = 6.0, 3H), 0.92 (t, J 

2.93 (m, lH), 3.63 (a, 
3H), 4.01 (m, lH), 7.35-7.49 (m, 10H) ; C NMR : 6 '14.1, 14.2, 22.7, 25.5, 
27.0, 27.4, 27.8, 29.2, 29.3, 29.5, 30.6, 31.0,,931.9, 34.0, 34.3, 53.4, 56.0, 
58.9, 60.1, 127.1, 128.1, 129.1, 135.0, 165.2 ; F NMR : 
441(l), 385(11), 343(14), 252(100), 189(45), 105(8), 97(5’) 

6 8.92 .@I. MS E-1. : 
: [a]; - 28=' (c : 

2.5, CHC13). 
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