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Abstract- The present study 1s concerned with a comparison of
veriants of the phase transfer catalytic (PTC) Wittig reaction
performed over azabicyclo-ketone systems, in attemt to extend
the scope of the reaction and to learn whether an additicnal

catalyst is required.

The Wittig reaction is commonly carried out in aprobic solvents in the presence
ol strong bases such as n-butyllithium, sodium hydride or sodamida. 1 Tha major
advantage of the phase transfer method in Wittig reactions is increasing conve-
nience of the reaction, Concentrated aqueous alkali is obviously easier to han-
dle than n-butyllithium or sodium hydride and solvents such as benzens and di-
chloromethane are more readily removable aftor the reaction than DMS0O. We have
studied the reaction of the phosphonium salts: triphenylmethylphosphonium iodi-~
de; triphenylethylphosphenium iodide; triphenylbutylphosphonium bromide and oy-
clopropyltriphenylphosphonium bromide with azabicyclo-ketonss: 2,%=diphenyl-3-
azabicyclo[5.3.l]nonan-g-one &j 2,4—bis(E~methoxyphenil)—B—azabicyclo[3.5.1}no“
nanp-9~one 3; 7,9-diphenyl-8-azabicyclo[4.3.1]decan—10-ona.2; 7,9-bis(p-methoxy-
phenyl)-B—azabicyclo[4.5.1]dacan—10—one }l} 6,8~diphenyl-3-thia-7-azabicycleo -
E-B.l]nonan-Q—ona 17; 6,B-bis(g-methoxypheuyl)—B—thia—?—azabicyclo[3.5.1]nonan~
vent systems: sclid potassium carbonate/benzene, solid potassium t-butoxide/ben-
zene and GO% sodium hydroxide/dichoromethanse.

Hegative results were obbtained in all cases when the phosplionium selt was triphe-
nylethylphosphonium iedide, triphenylbutylphosphonium bromide or cyclopropyltri-
phenylpheosphenium bromide, being attributable to steric impediment factors, in
transition state (betaine and oxaphosphetane) which is implicated in the mecha-

nism of the Wittig reaction, Meanwhile with triphenylmethylphosphonium icdide
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the ylelds are generally accepbtable, and the corresponding 9-methylene or 10-
nethylene derivatives: _5_,_6_,2,{3_,}2,}_{&,1_.?,%&,%];,_23,32 and 24 were oblfained”
(Scheme 1). In all cases, the yields were almos¥% not dependent of the presence
and the abgence of an additional PTC catalyst {18-crown~5}., We conelude that an
additional catalyst for these reactions is not required. This conclusion ia in
line with the most recent idess on catalyst operation in many PIC reactions in
basic systems: substrate molecules are deprotonated at the interphase and the
catalyst acts by carrying substrate anions from the interphase into the depth
of the organic phase. 2-3 The deprotonation of phosphornium salta at tho inter-
phase yields neutral species that do not need the help of a PIC catalyst to di-
ffuse into the organic layer, Appareantly, the phosphonium salts which are reac-
tants in this system are also effective as phase transfer agents. In tha most
strict sense then, these processes do not involve phasc transfer catalysis.

The Tables I and II show our results for preparaticn of the methylene derivati-
ves under various conditions., The Table I demonstrates that agueous sodium hy-
droxide gave lower yields than solid potassium carbonate thnroughout. Best re-
sults, however, are achieved with solid potassium t-butoxide in benzene, inde-
rendernt of the carbonyl compound implicated. The 3-thia derivatives 21,22,23,
24 are obtained with lightly better performance, of course, as an influence of
the sulfur atom in solubilidy of these compounds. On the other hand, Table II
shows & 1ittle influence of the temperature in yields, in relation with the
preparation of the seme compounds at room temperature.

The 1H~NMR analysis of the methylens dsrivatives showed merked constancy for
the methylene group signal (09=CH2 or ClO=CH2), which is located at 4.80 ppm,
the signal not being affected by the aromatic groups at C-2,0-4; C~7,0-9 or
$-6,0-8; consequence of the cis-cis (and thus presumably dieguatorial) crienta-—
tlon of the aryl groups follows from the eguivelence of their signals and is in
sccordance with 15C-NMR spectroscopic evidence determined by Eliell 4, for their
initial keteones. The aromatic protons resound as a single multiplet in methylene
derivatives with phenylic substituting, meanwhile when the aromatic group has p-
methoxyphenyl nature, same protons appear as an AB system, The degradation suffe-
red by one of the doublets when the nitrogen atom is subsbtituted by = methyl
group, becoming to a multiplet in 8,16,24, of course as & consequence of the no
equivalence for rotation limitation of the aromatic rings, by interaction pre-—

sented between the ortho-hydrogens of aromatic rings and the N-—-CH3 substitution,
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The substitution on the amine nitrogen in 3, 8 or 7 position in 3-azabicyclo-
b.B.lJnonane; 8-azabicyclo[4.5.1]decane and 5—thia-7-azabicyclo[3.3.1]nonane
asystems, respectively, does not affect chemical shift of the methylene signal,
and this is related with the molecular conformation of these ketones: chair-
chair for B—azabicyclo[i.ﬁ.lJnonana systems‘g,glz,gj chajir-boat {chair for the
piperidine ring) for B-azabicyclo(4.3,1]decane systems 13,14,15,16 and boat-
chair (boat for the piperidine m»ing) for 5—thia-?-azabicyc10[3;3.1]nonana By5-
tems §£,§£,§§,§f.5"7 . Ao suggested by Zefirov 7 ’ bicyclo{5.3-l]n0nane systens
principally exist in one of the three following structures: c¢halr-chair, chair-
boat and beat-boat; structures free of tension of link angles. In the major part
of cases the chair-chair conformation with light. flattering in the rings, is fa-
voured 8. The flattering happers to minimize the transannular interactions among
the endo-axial hydrogens and the C~3, C-7 positions. Meanwhile 1f the hydrogens
are replaced by voluminous group, one of the rings will probably assume a boat
conformetion. The presence of the sulfur atom in 3 position affects in great
extent to this arrangement, adopting boat conformation the piperidine ring for
5-thia—?-azabicyclo[5.5.1]nonane syatems.

The infrared spectra reveal streching bands (C=C) at 1660 en™l and (H-C=C) at
3060 en~t . Presence of the Bohlmann band 7 in N-methyl derivatives 6,8,14,16,
gg,gi attributed to substituticn of the hydrogen by methyl group adopting equa-
torial dispoaition.

The simple preparative procedure and work-up may make this method worthwhile in

certain cases although the yields are not generally excellent.
EYPERTAERTAL
\ S . . 10
The ketones 1,5,2,11 wero preparcd according to the literature =, likewise their
G
Hemethyl derivatives 2,4,10,12 “and the 3-thia-ketones 17,19 and thelr N-methyl
derivatives 18,20 11,

Treposration of C9 and ClO methylene derivatives:

Proceduro A: To a suspension of potassium carbonate (2.76 g, 20 mmol) and tri-
phenylmethylphosphoniun iodide (2,02 g, 10 mmol) in benzene (35 ml), an appro-
priato ketone 5 mmol was added. The mixture wes stirred for 48 h at room tempe-
rature; 50 ml of ethyl ether was added to the mixture, The organic extracts are
washed with water (50 ml) and dried on anhydrous magnesium sulfate, The solvent

ig ovaeporated under reduced pressure and the residue is purified by recrystalli-

zation.
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Trocedure B: An appropriate ketone{5 mmol} is added o a suspension of pota-
ssium t-butoxide (1.2 g, 10 mmol) and triphenylmethylphosphonium iodide (2,02 g,
10 mmol) in benzene (35 ml). The mixbure was stirred for 48 h at room tempera-
ture. The mixture was treated as described above.

Procedurs C: To a suspension of 60% sodium hydroxide (5 ml, 95 mmol) and tri-
phenylmethylphosphonium iedide (2,02 g, 10 mmol) in dichloromethape {40 ml), an
appropriate ketone {5 mmol)was added. The mixture was stirred for 48 h at room
temperature. The reaction mixture was treated as described above,

2,uaDiphenyl—O-methyleno-i-azabicyclo[3.5.1]nonane 3

zp 141°C (mothanol): 021H25H cale: ¢, 87,12; H, 8,03%; Ik, 4,83,

(289.4) found: C, 87.08; H, 8,07; N, 4.80, IR (KBr):
V= 3290, 3000, 2960, 2820, 1660 ca™ly 'H.MMR (0DCL;) §: 7.3 (m, 10H); 4.8 (s,
2H); 4,2 (4, 2il, J 2Hz); 2.4 (s, 28); 1.5 ppm (m, 7H).

2,uwDiphenyl-B—methyl—9-methylenc—3—azabicyclo[3.5.1]nonane 6

ap 128-129°C (methanol); Copliagh  eale: €, 87.07; W, 8,305 N, 4,61,

(20%.4) found: €, 87.05; H, 8.32; N, #,63,
IR (KBr):9 = 3080, 3010, 2960, 2790, 1660 cm™t;, H-NMR (CbC13) & = 7.4 (m, 10H);
4.8 (g, 2H); 3.6 (4, 28, § 3Hz); 2.4 (s, 2H); 1.9 (s, 34); 1.4 ppm (m, 8H).

2,H—Eis(E—methoxyphenyl)-9-methyl0ne-3-azabicyclo[5.3.1]nonane 7

zp J46-148°¢ (methanol); 023H27N02 calc: C, 79.04; H, 7.78; N, 4,00,
(349,3)  found: C, 79.01; H, 7.80; N, &.C2,

IR (¥Br):? = 3300, 3060, 2040, 2840, 1560 om™Y; ‘H-IMR (CDC1;) 51 7.6 (4, 4H,

J Giz); 6.8 (@, #4H, J 9Hz); #.8 (s, 24); 4,1 (4, 2H, J 2Hs); 3.7 (s, 6H); 2.4

(n, 2ii); 1.6 (m, 6HY; 1.0 ppm (s, 1H).

2,uaBis(g-methoxyphenyl)—B—mathyl-q—methyleno—i—azabicyclo[5.3.1]nonane 8

mp 126~127°C (benzene): CoyllpghCy eale:  C, 79,305 M, 8,04; N, 3.85.

(26%.3) found: C, 79,26; H, 8,09; N, 3,85,
IR (¥Br): o = 30060, 2980, 2900, 2790, 1660 cm™; THeHMR (CDC13) & : 7.3 (m, 4H);
6.9 (a, 4, T ouz); 4.8 (e, 2H); 3,7 (s,8l); 3,0 (m, 24); 2,2 (m, 2H); 1.9 (s,
ZH): 1.4 ppm (m, 6H),

7,9-Diphenyl-lO—methylcne-a—azabicyclo(4.3.lldec&ne 13

mp 123-124 C (venzens); Coplagh  cale:  C, 86.99; H, 8,39; N, 4,61,

(303.4)  found: G, 86.95; H, 8,41; N, 4,60 .
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IR (KBr):v =3310, 3100, 2960, 2880, 1660 cm"l; lpomm (CDGl5) &+ 2.5 (m, 10H);
4,8 (g, 2H); 4,2 (4, 24, J 2Hz); 2.8 (m, 211); 2.1 (s, 1H}; 1,2 ppm {m, 8H).
7,9-Diphenyl—B—methyl-lO—methylene—8-azabicyclo[4.5.1]decane 14

mp 14#4-146°C (benzene): 025H27! cale; €, 87.01; H, 8.57; M, 4,41,

{(317.4) found: C, 86,98; H, B,60; N, 4,42,
IR (XBr): )« 3060, 2980, 2860, 2790, 1660 cm™ ; IH-NMR (epC2y) 6+ 7.5 (m, 108);
4.8 (s, 2H); 4,0 (4, 2H, J 3Hz); 2.8 (m, 2H); 2.0 (s, 3H); 1.4 ppm (m, BHJ.

7,9-Bis(E-methoxyphenyl)-10-methylene—8-azabicyclo[4.5.1}decane 15

mp 156-157°C (benzens): CoyHag0y cale:  C, 79.30; H, 8,04; N, 3.85.
(363.3) found: C, 79.27; H, 8.06; N, 3.83,

IR (XBr): 0= 3290, 3100, 2960, 2840, 1660 om™ ;3 'H-MUR (CDC1;) §: 7.5 (4, 4H

7 9Hz); 6.8 (&, 4H, J 9Hz); 4,8 (s, 2H); 4,0 (@, 2H, J 2Hz); 3.7 (8, 6H); 2.9

(m, 2H); 1.4 ppm (=, 9H).

?,9—Bis(Qfmethoxyphenyl)—B—methyl—lo-methylene—B—azabicyclo[4.3.1]decane 16

mp 145-14%°C (banzensa); 025H51NO2 calc: C, 79.53; H, 8.27; 1, 3,70,
{(379.%)  found: €, 79,50; H, 8.30:; M, 3,80,

IR (KBr): ) = 3060, 2940, 2820, 2790, 1660 em ™ ; ‘H-WM (CDC1;) &5 7.6 (m, 4H);

6.9 (4, 4H, J 9Hz); 4.8 (s, 2H); 3.7 (s, 8H); 3.4 (m, 2H); 2.9 (m, 2H); 2.0

(a, 2H); 1.5 ppm (m, 8H).

6,8—Diphenyl—9-methylene—}-thia-?-azabicyclo[5.5.1]nonane 21

mp 131-133°C (methanol); CooHy N8 cale: G, 78.13; H, €.68; X, 4,55,
(307.3) found: C, 78.10; H, €,70; N, 4,52, _

IR (KBr):? = 3290, 3060, 2040, 2660, 1660 om™ 1y ‘H-MMR (CDOL;) €1 7.5 (m, 101);

4.8 (s, 24); 4,6 (4, 21, J 2Rz); 3.0 (m, 6H); 1.5 ppm {a, 1H),

6,BuDiphenyl—?-mathyl-9-methylene-3-thia—7-nzabicyclo[3.5.1]nonane gg

mp 107-108°C (methanol}; C21H25NS calc: O, 78.45; H, 7.21; N, 4,35,
{321,3) found: C, 78.41; H, 7.23; N, 4.35,

IR (EBr):) = 3060, 2980, 2860, 2790, 1660 em™ty li-mim (0D01,) & + 7.4 (m, 100);

4.8 (s, 2i); 3.8 (4, 24, J 4Hz); 2.9 (m, 6); 1.8 ppm (s, 3H).

6,B-Bis(n—methoxyphenyl)-9-methy1ena—S—thia—?—azabicyclo[5.3.1]nonane 23

mp 136-137°C (methanol); CppHpgli0p8  ecale: €,.71.90; M, 6.85; N, 3.81: 5, 8,72,
(367.3) found: C, 71.88; H, G.88; N, 3,82; 3, 8,71.
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Scheme

Starting ketone

Reaction products

Ar Ar

-~ -~

."r r’

X =0 N-R X =CH, N-R

LY \\

\\ \\

Ar Ar
Comp. FNo. X R Ar Comp. No. X R Ar

1 CH, H CgHg 5 CH, H CeHg
2 cH, Cly  Cglig 6 CE, Cliy CgHg
3 CH, H p-CH;0C H, ? CH, H p-CHy
4 CH, CH;  p-CH;0CGH, 8 CH, CHy  p-CH,
kA (CHx); B Cgfly 13 (CHy)p B Ggllg
10 (cH,), CHy  Cghg 1 (CHy), CHy Cglg
1 (CH,), H p-CHZ00 11, 15 (Cciy), H p_c:H3 cHy
12 (0Hy), CHy P—CH;0C 1, 16 (CHy), CHy p-CHy
17 ] if Cells 21 8 H C.Hg
18 8 CHy  Cglig 22 S CHy;  CgHs
19 s E p-CH,0CH, 23 8 H p-CH,0C
20 s CHy  p-CH,O00.H, 2n 8 CH;  p-CH
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Table I:
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Reaction of triphenylmethylphosphonium iodides with

carbonyl compounds, under stirring for 48 h at room

temperature in the absence of en additioral PTC cata-

1:Yst +

Carbonyl compound

Buse/solvent

Yield (%)

1

if

KECOB/benzene
60% NaOH/CHeClg
KOtBu/benzene
KECO5/benzene
KOtBu/benzene
Kgcos/benzene
605 NaOH/CHECla
KOtBu/benzena
KECOE/benzene
KO4Bu/venzens
KECOB/benzene
60% NaOH/CH2012
EOtBu/benzene
Kgcogfbenzene
60% NaOH/CH2012
KOtBy/benzene
0% NaOI[/CH2Cl
KOtBu/benzene
KQCoa/benzene
60% HrOl/CH,C1
KOtBu/benzene
B0% NaOli/CH,C1
KOtBu/benzene
Kacos/benzene
KOtBu/benzene
Kgcoa/benzcne
60% HaOH/CH,01,
KOtBu/benzene
KQCOB/b:nzcne
KOtBu/benzene

2

2

2

45
34
49
50
56
43
29
itg
48
53
52
40
59
51

46
65
52
68
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Table 11: Reaction of triphenylmethylphosphonium iodide with

Tiation of temperature.

carbonyl compounds, under stirring for 48 h with va-

Cartony) compound Base/solvent Pemperature(©C) Yield{:)
_i_ [Py HELOH/CJ’.E(JIB 40 40
21 KOtBu/benzene 60 46
1 KOLHuw/benzene GO 48
5 Iigcoi/henzene &0 45
3 KOt Du/Lenzene 80 %3}
o 0.5 HaOH/Cit,C1, 40 35
o Kt Hu/bonzenn o0 57
o KOtBuw/ benzaene &0 55

]_L &0 '1:.’1()51/()}17{'\) 1?? 4.0 an
il ROGEu /Tanzane 30 G5
o }-IH(,‘O,ﬁ/"::c no.ene aw 49
1y €0 a0l Uil,01 40 49
AN ACHSu/bennens a0 &5
3 KOtBu/henzene 80 20
A FO7 HaOt/CHAC1 5O 47
an, KCE3u/bonzene &0 53]
_T_; ROLBu/benzena 218} &7
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IR (K3r):) = 3290, 3080, 2960, 2840, 1660 cm™1; ‘H-NMR (ODCL,) § + 7.4 (a, 4,
J 9Hz); 6.9 (&, 4H, J 9Hz); 4.8 (s, 2H}; 3.7 (8, 6H); 3.3 (m, 2H); 2,8 (m, 6H);
1.6 ppm (s, 1iH).

6,B—Bis(R—methoxyphenyl)—?—methyl-g-methylene—B-thia—?-azabicyclo[5.3.1]nonane 24

mp 122-123°C (ethanol);

625H27N023 cale: C, 72,40; H, 7.13; N, 3.67; 3, 8.40.

(381.3) found:C, 72,37; H, 7.15; N, 3,68; 5, 8.41,

Il (KBr): )y = 3060, 2940, 2860, 2780, 1660 cm‘l-, LR (CDCIB)‘& : 7.5 (m, 4i);
6.8 (d, 41, J Slz); 4.8 (s, 21); 3.7 (s, €i); 3.3 (m, 2i); 2.7 {(m, 61); 1.9 ppm

(s, 3H).
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