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Se-ml asymmetric nucleophilfcsubotitutioru with C, N, Oand Sanlons have been perfomtod under 
PTC oooditionb using chirp1 qmtarmry ammonium 3olts os PT ca~lysts. 

The use of chiml phase-tmnsfer mtaiysts in the synth&s of optically octiw compowrds has been Q 

mathr of intenrt in nunt yonrs. Th eppliustkn of theso artaiysts h been mainly reported in tww areas: a] 

Asymmetric s~+hetslrl-5 and b) ICinetic resolutlon*~7 . However, in spite of their synthetic interest, anly three 

4,5,6 smmples of asymmetric nuclaophilic substitutions hove been reported by these FTC mrthods . 

In this paper ~1) wlrh to mmmuniate sum0 new mxamplos of both oymmetrtc &writ and kinetic res 

olution in nucleophiltcdlsplaa~nt nanctions of alkyl halides by C, 0, and S-onions (reactions a and b), In 

the presence of chlml quatern ammonium salts derived from ephedrine (1) or chlna alkrrloids (clnchonldine~, 

cinchonine 2b, quinine 26). - 

a) Br-CH 
. y 

‘CH3 
+ X’ =& X-CH<:, + 6 

3 

X’ = Ph-O’,Ph-COG’,Ph-S’ ;Y=-COCK2HS,-C2H5 

R1\ 
R@H+R-X 3 
R3 

OH- 

Ph-CHUH-CH-CH2 
I+ 

CH&H 
3 C,0H2S3 

In the first rrt of experimentt {Table l), we esmyai th reactian of (r)athyl P=&onmpropiornsta 

with phmoxlde [exp. 141, benzoote (exp. S-6) and thiophunaxide (exp. 7-9j anions. For compamtfve purposes, 

some of our previously reportetc? results of ttm N-aikybtlonof this substnte with pttdum phthalimide, an in- 

ciudd. If (t)-brorrubutane Is ured as wbrtmta the reactIon mdy takes place when the nucloophile Is thlophen- 



3710 

oxide (Table I, exp. 9). In these examples it must be em+sized that the nucleophilic substitution occurs at a 

chitul C-torn. 

TABLE 1 

Exp. No. X- Y Gtolyst Solvent Yieldafb a? O.P.(%) Remarks 

1 PIlo- 

2 PIlo- 

3 PIlo- 

4 PhO- 

COOEt & MC 10 1.055 2.4 (R) cI gr ir I 

WOEi 2a T 36 0,158 - 0.36(R) c, g 

CQQEt 2b MC 9 -1.026 2.3 (5) - =, g, k 

COOEt 1 MC 10 0.013 0.03 (R) c, g - 

5 

6 

PICOO- COOEt 20 D 8 -0.84 3=44(R) d, g, m 

PICOO- COiOEt a, MEK 30 -0.262 1.06(R) d, g - 

7 PM- COdEt 

8 PIls- COlOEt 

9 PM- Et 

2c - 

2c - 

2c - 

B 41 1.81 i.DQ(R) =# h, n 

B 50 0.54 0.30 (R) e, n 

B 7 1.77 - f, i 

10 PM- 

11 Phth- 

COO0 2a T 23 -1.80 9.5 (S) n, k - 

COOEt 2b T 28 3.62 19.1 (R). . . n, - i 

MC: methylene chloride; MM: methyl ethyl ketone; D: diowne; B: benzene; T: tstrahydrofumn ; Phth-: 

Phtho limido 

u) All praduotr show physioal ~~mhmts, IR and IH-NMR spectm identical to those reported in the literature. 
Reactions were performed pndar S-L conditions except Exp. 7 (L-L). 

b) Isolated by vacuum distill+tion or silimgel column chromatogmphy. 

c) 1% mol catalyst, 4 hr, reflux. 
d) 2% mol aatulyst, 4 hr, reflux. 

a) 5% mol aztutyst, 5 hr, roem tempemture. 

9 5% mol catalyst, 5 hr, reflux. 

g) neat. 

h) c = 10, MeOH. 

i) c = 15, Cl3CH. 
1) prevaIlIng enantiomer reorvered (RI. 

k) pmvailing enontiomer reavemd (s) . 
I) aD nux 44.0 (n&.9 

m) as4 nux 24.4 (nmt) . 
n) o.p. determined by the aqid hydrobsis 

9 
the acid 2-thiophenoempionic QI = 170.3 (neot)‘g. This 

value is according to tint lonlculated by H-NAM rpectm in the presence of Eu”(#c), aa shift reagent, 

As seen from Table 1, optimllyacti~ compounds hnve been obtuined in all of the aroes. The results 

show that these processes pre$ent the sume general patterns previously obserwd when phthrrlimide ankn was useb 

(exp. 10, 11). Thus, a) There is Q kinetic resolution of racemic aubtmte induced by the chimt ion pcrir formed 

by the chiml ammonium artion and the reactant onion. This is demonstmted by the recovery of unrcacted optic- 

ally active substmte (exp. 1, 2, 10, 11). Moreover, the reaction occun with partial inversion of configumtian, 

recovered substmte and olkyl&ted product both halving the same configumtion. b) The use of diastereomeric cat- 



5711 

olysts (2o and 2b) determines the previling enantiomar (cxp. 1, 3 and 10, 11). C) The autalysts derived from - - 

china alkaloids seem more stereorrlcctiv~ than ephedrinium salts in these type of reactions (exp. 1 and 4). d) SW 

reoselectivity is affected by the polarity of the solvent (exp. 1, 2, 5, 6). However, in contmst to the N-aikyl- 

ation (exp. 10, 11) the enantiorelectivity is of the mme order in O-ulkylation with phenoxide using both cinch- 

onidinium (exp. 1) and cinchoninium acrtalyst (exp. 3). 

TABLE 2 

Exp. No. Substmte 

Catulyrt 

R-X (% molar mtio) Yieidatb S0 O.P.(%) Retrurks 

12 

13 

14 

15 

I6 

& 
COOEt 

PhCH2CI %(5%) ’ 50 -0.926 b, e 

PhCH2Ci 1 (5%) 40 3.558 7Q b, c, e 

3 PhCH2CI 2c (5%) 35 -4.50 b, d, e - 
- 

EtBr 2c (1%) 75 0 f, 9 - 

PhCH2CN 1 (1056) 04 0 f, a 4 EtBr 
- 

17 

18 

19 

Ph-FH-CN PhCH2Cl 2c (5%) 87 0.240 b - 

C2H5 PhCH2CI 1 (5%) 8 0.453 b 

5 CH$ 1 (5%) 44 -0.051 0.7 (5) h, i 

a) All products show phyrimi constants, IR and ‘H-NM spectm identicrri to those repotted. 
b) Product isolated by silicagel column chromotagmphy. 

c) Enrrntiomeric excess meusured by ‘H-NAM with Eu (tfc}3. 

d) Benzyl chloride in 50% molar ratio to substrate. 

cl) c = S-10, Cl3CH. 

f) Isolated by vacuum distillation. 

g) Neat. 
h) Isolated by vacuum distillation klioti by silica-gel column chmmtogmphy. 

i) Determined by acid hydrulysis to phenylbutyric acid12. 

C-alkylation enables a different kind of PTC asymmetric nucleophilic dlrplacement. Table 2 shows 

the results we obtained in the C+zlkylation of three Cacidic compounds. Ethyl 2sxocyclohexaneaarboxilata 

and phrnyiocrtonitriles were alkylated according to the genaml method of M. Makosza9 using the ehiml orrta- 

lysts 1 or 2C. _ - From the results some considcmtionr should be pointed out: 

a) In contrast to the Former reactions, the chiml C-atom in this case is provided by the C-acidic compound and 

the olkyl hoiide is achlml. In order to know the mechanism of the asymmetric aikylotions, compound 3 WYS - 

used in 50% molar excess ID benzyl chloride (exp. 14). Recovery of unreacted 3 without optical activity 

shows that them is no kinetic resolution in this reodion, but on asymmetric synthhesis induced by the chiml 

raactunt ion pair (achiml wrbanion-chiml ammonium aotion). 

The differences between results of the alkylation of compounds 4 (sxp. 13, 14) orul 2 (exp. 15-17) are signif - 

imnt. C+lkybtion of 5 yields optlazily active products in contrast to C-clikyiation of 4. The latter result 
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can be explained by the mcemizortbn of the alkybted product (ethylphonylacetonitrile) vie the mmrining acid- 

ic C-H bond, In the shun& busic media. 

Though the optital purity reached is low, it must be emplarized that asymmetric C+lkyktions of 

campound 2, constitute, to th best of our kmwledge, the first instance of this kind of reaction, and it may be 

an Mwesting approach to the synthesis of a large number of chiml compounds. Further work in this area is In 

PWm=* 
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