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Abstract- A detailed investigation of the l nOliZatiOn of phenyl 
thiopropionate with ethylenechloroboronatc (ECB) and diisopro- 
pylethylaaine (OPEA) and the subsequent aldol condensations of 
these enolates was conducted. Alkenyloxy dialkoxyboranes derived 
from thioesters were found to be stereoconvergent: both 2 and E 
anolates give ryn aldol condensation products. The thloester 
l dd4tions to chiral aldehydes were studied. Internal selectivity 
(sun) was usually very high, while the relative stereoselectivi- 
ty ranged from poor to good, depending on the specific aldehyde 
used. The aldol products were transformed to known compounds for 
correlation. 

Alkenyloxy dlalkoxyboranes' have recently been shown to be useful reagents for 

regio- and stereoselective aldol condensations. 
2-5 

We report here the detailed 

steric course of the reaction of ethylenechloroboronate (BCB)-diisopropylethylami- 

ne (DPEA) complex with thioesters, and the synthetic applications of these enola- 

tes with achiral and chiral aldehydes. Enolization of phenyl thiopropionate with 

the ECB-DPM complex proceeds very slowly from -78OC to O’C, and is significant 

only from O’C to RT. Slowly warming up the reactIon mixture from -78’C to O°C, or 

stirring directly at O°C for 30 min, the enollzation is incomplete and the Z/E 
6 

ratio observed by 
1 
B NMR analysis depends on the relative rates of formation of 

the 2 enolate and of equilibration of the 

2 enolate to the more stable E one. 
7 

After stirring at BT for 30min with a 

slight excess of ECB-DPEA complex, no more 

starting material was observed and the 
. 

ratio determined in this way by ‘H NWR is 

probably the fully equilibrated ratio at 

that temperature (Z-E 18:82). The klnetlc 

enolization of thioestcrs is known to form 

predomlnantely Z enolates. 
8 

The reaeons for 

tbi; selectivity were discussed by Prof. 

Evans and coworkers in the cited papers’ .The 

only exception Is the E cnolate formation 

4os9 

ECN*DPEA 

(El (21 
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with phenyl thiopropionate and 9-BBNOTf, DPEA, O’C, 
9 

which could well have arisen 

via the cquilibratron of the kinetic 2 enolate. 
10 

Entry Enolization-conditions (2) (I)/ (E)(2) Reaction with Reaction with 
PhCHO a f+5H ,CHO g 
eyn/antl(yleldl syn)antl(yleldl 

1 -7B0/00C,DPEA,CD2C12 i 70:30 95:s (518) 92:B (418) 

2 O’C,DPEA, CD2C12 b so:50 95r5 (63tl 92:8 (558) 

3 RT, DPEA, CDC13 5 18zS2 95:s (63%) 92:8 (53aI 

a Slowly wormed up from -78* to O°C, stlrred at O’C for 5 min. Incomplete enOliZ5- 

tlon of the substrate was observed. 

b Stirred for 30 mln at O’C. Incomplete enoliratlon of the substrate vae observed. 

5 Stirred for 30 min at RT. 
2 Reaction performed in methylene chloride from -7B” to -20°C. 

Alkenyloxy dlalkoxyboranes are usually confiqurationally stable,’ but they can 

equilibrate quite eaelly in the presence of the protonated amine. 
5 

A similar equlli- 

bratlon and an interesting discussion of the results have recently been reported for 

sllyl ketene acetals. 
7 

During the deprotonatlon step the only inconvenience 15 

the formation of small amounts of the Claisen self- 

condensation product, but, as this reaction appears ,aic 

to be very slow even at RT, the wasted material is 

usually negligible ( ca 5% 1. 

The equilibrium mixture of the enolates was then frozen to -70°C. and aldehydes 

were added at that temperature. No aldehyde selfcondensatlon product was ever 

observed using various aldehydes ( vlde lnfra 1, and unreacted optically active 

aldehydes were relsolated after the reaction without loss of optical purity. 

From all the examples reported, it is evldent that these boron enolates are etereo- 

11 
convergent. Assuming a perlcyclic transition state, it seems that the 2 

enolate prefer5 the boatlikc process, while the E cnolate prefers the chairlike. 

Both the enolatee thus cooperate in produclnq syn 
12 

aldol condensation products. 
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This is in striking contrast to the case of alkenyloxy dialkylboranes, 
8,9,10 

which give a good correlation between the enolate geometry and the product aldol 

stereochemistry via a chairlike transition state. The different Lewis acidity of 

boron in these two classes of compounds could account for the difference in stcrco- 

selectivity. We are now undertaking computational studies in order to evaluate 

the different possibilities ( ocycl1c, chairlike, boatlikc processes 1 less 

superficially. 

Additions to Chiral Aldehydes. 

The issue of generating three storeocenters with a single reaction was then undertaken, 

taking advantage of the inherent syn selectivity of alkenyloxy dialkoxyboranee. 

Therefore the thioester additions to chiral aldehydes were studied. The results 

arc briefly summarized as follows: al acceptable yields, ranging from 50 to 60% 

were obtained. As the aldehyde is usually the more valuable material, the use of 

an excess ( 1.6 to 1 .O 1 of the thioester enolate 1s recommended to complete 

the reaction with respect to the aldehyde component. b) The syn selectivity, 

using o-branched aldehydcs, is increased. Anti compounds were barely detectable 
1 

(2 3%) with NMR ( H, 13c 1, VPC, HPLC analyses, and could not be isolated for 

inequivocal structural a55ignement. The only odd result reported is that in entry 8, 

where the major reaction product ( 55% of the mixture of diastereoisomers 1 is 

assigned as anti-A.C. This could bo the result of strong chelation-control using 

a S-alkoxy aldehyde and perhaps another mechanism, different from the usual pericyclic 

one may bc involved. 
13 

In this case we were not able to unambiguously correlate the 
. 

minor isomers to known compound5 as the 'H NPlR data of the remaining three 

diastereoieomers are very similar one to another and have been reported in an 

incomplete form. 
14 

cl The relative stereoselectivity ( Cram, cyclic Cram, Felkin models I 15 
ranged from 

poor to good, depending on the specific aldehyde used. 

Examples permitting a quick attribution of the relatlvc stereochemistry were chosen 

50 that a comparison with the known, isolated and characterized, four possible 

stercoisomers could be made. 
9,14,16-25 

The ratios were determined by 
1 
H, 

13 
C NMR, 

VPC, and HPLC and are indicated using the following symbols: C=Cram, A.C.=antiCram, 

F=Felkin, C.C.=cyclicCram, S=syn, A-anti. The adducts were then transformed, by simple 

reactions to the suitable compounds for correlation. 
9,14,16-25 

Details of the 

transformations are reported in the experimental section. 

We have therefore shown that alkenyloxy dialkoxyboranes are useful reagents for 

acyclic stereoselection and for the synthesis of natural products. We arc currently 

working with chiral, non-racemic 1,2- diols as boron ligands and we hope that these 

new reagents will enhance the relative-stereochemistry ratios. 

EXPERIMENTAL 

General Procedure for the Aldol Condensations. 
To a stirred solution of EC8 (see ref.21 (1.1 mmol) and OPEA (1.15 mmol) in methyle- 
ne chloride (2.5al). at 0°C. under nitrogen, the thioester was added dropwise (1.0 
mmol). The mixture was stirred at l 5OC for 30 min. then cooled to -7B°C and the 

aldehyde (0.625-1.0 mmol) was added at -78°C. The reaction was stirred at that 
temperature for 30 min. slowly warmed up to O"C, and then quenched by adding pH 7- 
phosphate buffer. The product was extracted into methylene chloride, tpe fjtracts 
were dried (Na2S04) and evaporated. The crude product was analyzed by H, C NMR 
spectroscopy and by HPLC for determining ratios. The compounds were then isolated 
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Entry Aldehyde Thioester Internal Relative Correlated to 
Stereochemistry ( major 1 

I1 R 

6 II R 

(‘Jb 
S/A 5 2O:l C/A-C.), 9:l 

S/A $ 30:l F/C.C. 2:1 

S/A ,, 3O:l F/C-C. 2.5~1 

m S/A ) 30:l F/C.C. ,, 7:l 

S/A ) 30:l C/A.C. 1:l 

42 O-f% 

(mti.AC 1 

E racemate; !zj optically active. 

by flash chromatography for determining yields. Alternatively the crude mixture 

was treated in order to synthesize the correlation compounds without altering the 
isomer ratios. 
1 H NHR Determination of the Enolate Geometry. - Alkenyloxy dialkoxyboranes from 
ohenvl thiooropionate were generated In the NHR tube at temperatures ranging from . _ 

; l.SS(He-C=C, d. J=6,91Hz). 
. 

Reaction wfth Benzaldehyde.- The ratios were determined by 'H NHR and by HPLC. 

6(CDC13): 5.14 (CHO, w, d, Jn4.40Hz); 4.84 (CHO. c,d, J=B.30Hr). 
HPLC, silica gel lOurn, 4.6x250 mm column, eluant n-hexane-AcOEt 93:7, 2 ml/min: 
x 13 min; anti 16 min. 

1 
Reactions with 2-C H,,CHO.- The ratios were determined by HPLC and by H NHR. 

6 (CDCI ): 
9:1, anii 5 

3.97 (CiiO. z. m); 3.75 (CHO, G. m). HPLC.eluant n-hexane-AcOEt 
min; w 6 mtn. Preparative HPLC of a mixture of aldol products 

generatef by lithium enolate condensation provided compounds for which assfgnments 
for the H NC(R spectra were made by a comparison of the carbinol protons: 6 (CDCl3) 
3.97 (w,m, J=3.3Hr); 3.75 (G, m, J=6.6Hr). The coupling constants were 

determined by an analysis of the signal of the proton on carbon 2. 
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Reactions with Chiral Aldehydes. 
Entry 1. 
The crude condensation product was analyzed by HPLC (n-hexane-AcOEt 97:3): anti 
5 min. w 8 min. w-anti > 2O:l. The anti compound was isylated by flash -- 
chromatography (n-hexane-AcOEt 85:15) and characterized by H NHR 6 (CDCl -D 0): 
1.34 (3~. d, J=7:45Hz); 1.37 (3H. d. J=7.18Hz). 2.49-3.07 (3H. m), 3.70 (jH,2dd, 
3=4.65, 7.67), 7.30 (5H.s). 7.42(5H.s). 
The anti compound was then reduced (LiAlH Et 0) to give the Cram, anti diol (see 
ref.19); 'H NHR 6(CDCl ): 0.98 (3H, d, J=6%0Hr$, 1.30 (3H,d, J=7.20Hz) 1.52-2.03 
(1H.m). 2.62 (ZH,bs). 9.84-3.16 (1H.m). 3.44-3.86 ( 3H,m), 7.13-7.38 (54.~). 
The w compound yas isplated bylflash chromatography (n-hexane-AcOEt 85:15) and 
characterized by H and C NMR. H NMR 5(CDC13-D20): 1.29 (3H. d. J=6.6Hr), 1.41 
{jH, d, J=6,6Hz), 2.49-3.03 (2H.m). 4.16 (1H. dd. J=9.3,3.2Hr). 7.23-7.48 (1OH.m). 

C NHR selected values, 6(CDC13): 10.9 (Me, major), 11.4 (Me, minor), 18.2 (He. 
major), 18.4 ( Me, minor), 43.0 (CH, major). 43.2 (CM, minor), 75.7 (CHO,minor), 
76.0 (CHO, major). In this way a Cram-syn/AntiCram-syn ratio 8.2:1 was determined. 
This mixture wasthen hydrolized (HgC12, CH3CN:H20 4:1, 2h, 8O'C) to give thf 
FgrresponQing acids (see ref.17). which were isolated and characterized by H and 

C NHR. H NMR 6(CDC13): 1.18 (3H,d, J=7.2Hr). 1.36 (JH, d. J=6.9Hz), 2.20-2.51 
(1H.n). 2.63-?399 (1H.m). 4.17 (1H. dd, J=2.9, 9.2Hr). 6.25-6.70 (ZH,bs). 7.10 - 
7.25 (5H.m). C NHR selected values 6(CD COC03): 10.1 (He. major), 11.5 (He, 
minor), 18.6 (Me, major). 19.3 (Me, minor , 76.3 (CHD, minor), 76.5 (CHO, major). j 
In this way the major isomer was identified as Cram-syn. and the Cran-syn/AntiCram- 
syn ratio was confirmed (8.2:l). The mixture was also reduced (LiA1H4-Et20) to 
give the corresponding dio)s (see ref.l7,19), and the major compound was confirmed 
as the Cram-syn isomer by H NHR a(CDC1 ): 0.94 (3H.d. J=6.6Hz), 1.36 (3H. d, 
J=6.6Hr). 1.4 (1H.m). 2.26 (ZH.bs), 2.63-3.02 (1H.m). 2.63 (2H,d, J=4.8Hz). 3.97 
(lH, dd, J=2.0,9.6Hr), 7.18-7.31 (5H,m). 
Entry 2. 
The crude condensation product was treated with HgC12 (CH3CN-H'D 4:1, 30 min. 8O'C) 
to give the lactones. The ratio (l.l:l) was determined by capi lary VPC (OVl; 60- ? 
100°C). The compoundslwere isolated by flash chromatography (n-hexane-AcOEt 15:85) 
and characterized by H NMR. Felkin 6(CDCl -C D ): 1.3 (3H, d. J-6.7Hr). 2.45 (lH, 
dd. J=17,0, 4.0). 2.85 (lH, dd. J=17.0, 6.j),6269 (lH,bs), 4.15 (1H.m). 4.40( lH, 
dq. 5=6.7.2.7Hz). CyclicCram a(CDC1 -C D ): 1.42 (3H. d, J=6.7Hz). 2.30 (lH.bs), 
2.50 (lH, dd, Jm17.0,l.OHz). 2.85 (?H.6dj, J=17.0,5.3Hr), 4.30-4.90 (2H.m). 
Entry 3. 
The crude condensation product was treated with HgC12 (see entry 2) to give 
the lactones. The ratio (2:l) was determined by capillary VPC (OV1;60-100°C). 
The compounds werelisolated by flash chromatography (n-hexane-AcOEt 1:l) and 
characterized by H NMR (see ref 16). Felkin-syn 6 (CDCl ): 1.30 (3H. d. J=7.0Hr), 
1.46 (3H, d, J=6.6Hz). 2.57 (1H. dq. J=7.0. 9.OHz). 3.67 ?lH, dd. 5~7.4. 9.OHz) , 
3.70 (1H. bs), 4.2 (lH, dq, J-7.4, 6.6Hz). CyclicCram-syn 6 (CDC13): 1.30 (3H, d, 
J=8.OHz), 1.38 (3H, d, J=6.7Hr), 2.05 (lH, bs), 4.15 (lH, t, J=S.OHz). 4.60 (1H. 
m). 
Entry 4. 
The crude condensation product was treated with HgC12 (see entry 2) to give the 
lactones. The ratio (2.5:1) was determined by capillary VPC (OVl; lOO-200°C). 
The compounds were isolated by flash chromatography ( n-hexane-AcOEt 60:40) and 
characterized by H NHR (see ref. 16.17.25). Felkin-syn 6 (CDC13): 0.95 (3H, m), 
1.00-2.00 (6H, m), 1.40 (3H, d. J=6.0Hz), 2.6261H, m), 3.8 (1H. dd, J=8.0,7.5Hz), 
3.70 (1H. bs), 4.20 (lH, dq, J=7.5.6.OHz);[o]p 1-17.5' (c 1.05. kleOH) (see ref. 
25). CyclicCram-syn 6 (CKl I: 0.95 (3H, m), .O 2.0 (6H, m), 1.36 (3H, d, J=6.7 
HZ), 2.50 (lH, m), 4.15 (111: bsI , 4.18 (lH, dd, J-3.4,5.OHz), 4.73 (lH, dq, J= 
6.7,5.0~). 
Entry 5. 
The crude condensation product was analyzed by 

1 
H and 13C NFlR. 

7.40 (SH, s). 
H-h'MR 6 CCDcl,~j 1.36 (3H, s), 1.43 (311, 81, 2.74-3.10 (3H, m), 3.90-4.12 (4H, ml, 

C-NHR selected values J (CDCl 1: 25.2 (He, major), 26.4 (Me, 
minor), 46.8 (CH major), 47.1 (CH minor), a 5.6 (CH 0, minor), 66.6 (CH 0, 
major). 68.5 (CHdt;, minor), 69.7 (C&H, major). In thig way a Felkin/Cycli$Cram 
ratio > 4:l was determined. This mixture was then reduced (LiAlH , Et20) to give 
the corresponding diols (see ref 16.17). H NHR 6 (CDCl ): 1.30 (31 s), 1.38 (3H, 

r3* 
1.50-1.82 (2H, n), 3.18 (1H. bs), 3.42 (1H. bs). 3.26-4.04 (6H.'m). 

C-NMR selected values d (CDCI3): 34.8 (CH , major), 35.2 (CH .minor) , 60.1 
CH20H. minor), 60.8 (CH20H, major), 65.7 (Ci20. major), 65.9 (sH20, minor), 78.5 



(CHO, major), 79.0 (CHO, minor), 109.1 (major), 109.5 (minor). In this way the iso- 
mers were identified as Felkin (major), and CyclicCram (minor) a:d the ratio was 
confirmed (> 4:l). 

Ent2 6. - 

p-crude condensation product was analyzed by 
1 
H and 13 

c NHR. 
H NMR 6(CDC13): 1.33(3H,d.J=6.9). 1.35(3l/,s). 1.45(3H.s). 2.50-2.63(1H,bs). 2.90- 

3.24(1H.m). 3.80-4.28f4H.m). 7.40(5H.s). C NMR selected values 6(CDCI ): 25.2 

(Me,major). 26.3(He,minor), 49.4(CH.major), 51,8(CH,minor), 66.1(CH20,m nor), ? 
66.9(CH20.major). 71.9(CHOH,minor), 72.4(CHOH,major), 109.2(major), 109.4(minor). 
In this way a Felkin-syn/CyclicCran-syn ratio 2 7~1 was determined. This mixture 

yas then reduced (LiAlH4, Et20) to give the corresponding dlols (see ref. 16.17). 

2.Dg(lH.m), 2.$S(lH.d.J=3.3), 3.59-4.20(6H.m). 

H NM E (CDCl ): 0.98( 3H,d,J=7.2), 1.34(3ti,s),j.38(3H,s), 1.54(lH,s), 1.65- 

C NHR selected values E(CDC1 ): 
10.5(He,major), 10.7(He.minor), 73.3(CHDH,nfnor). 74.4(CHOH,najor). 76.5(CHO,dajor), 
77.0(CHO,minor), 108.8(major), 109.5(ninor). In this way the isomers were identifl- 
ed as Felkin-syn (major) and CyclicCram-syn (minor) and the ratio ( 2 7:l) was 

confirmed. 

Entry 7. 
The crude condensation product was treated with a catalytic amount of CF3COOH in 

CH Cl One of the two lsoners instantaneously lactonized. The ratio uas determined 

by2HP& ( n-hexane-EtOAc 80:20). Cram-syn (methylester) 6.4 min; AntiCram-syn 

(lagtone) j9.3 min. Cram-syn/AntiCram-syn ca.l:l. The lactone was characterized 

by H and C NMR (see ref. 9,20,21,22,23,24). 6(CDCl ) 1.07(3H,d,J=5.3), 1.30 

(3H.d,J=6.7), 1.5~j2.10(3H,n), 2.44-2.66(2H,m). 2.82-j.l3(1H,m), 4.51(1H,dd,J=4.2. 

8.9). 7.4t5H.s). C NWR selected values $(CDC13): 10.7, 17.3. 27.2, 29.0. 30.2. 

50.3. 84.9, 129.0. 129.3, 134.5. 

Entry 8. 
The crude condensation product was analyzed by HPLC (n-hexane-EtOAc 9:l): the 

AntiCram-anti isomer ( 7.5 min ) was 55% of the mixture of the reactfon products. 

The isomers were separated by flash-chromatography (n-hexane-EtOAc 85:15) and 

separately reduced 
rized by 

(LiAlH4-Et 0). The major isomer ( AntiCram-anti) was characte- 

H NClR ( see ref. 147: " (CDCl ) 0.96 (3H,d,J=6.6). 1.08(3H,d,J=6.6), 
1.69-2.10(2H,m), 2.10-2.35(2H.bs), 3.44?ZH,d,J=5.2). 3.62(2H.d.J=5.06), 3.73 

(lH.t.J=5.3). 7.3(5H.s). 6(C D ) 1.0(3H.d,J=6.6). 1.09(3H,d,J=6.6), 1.60-2.12 

(4H.m). 3.28(2H,d.J=5.31). 3!49(2H,d,J=5.3), 3.73(1H,t,J=5.3), 7.3(5H,s). The other 

dials (33% and 12% of the mixture of the reactipn products) could not be unam- 

biguously assigned by correlation. because the H-NMR data are very similar one to 

another ( see ref. 14). 

All the remaining spectral and microanalytical data for the compounds synthesized 

were in agreement with the reported values ( see ref. 9.14.16-25). 
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a. 

Nonenclaturc: the USC of the terms borate ester, borinic ester. and boronic 
ester is outmoded and scientifically confusing. In this paper se USC: 
W3a= trialkylboranc, HOHK2- alkoxy dialkylboranc, 

(RO).B trialhoxyboranc. 
(ROIZBR- alkyl dialkoxybora- 

nc , For sake of simplicity WC USC the name cthylcnc 
chlorobo;onntc (F.CB) instead of the IUI'AC name Z-chloro-1 ,5,2-dioxaborolane. 
(1. Gennari, 1.. Colombo, G. Poll, Tctrahcdron Letters --..-* 1984, 2279. 
C. Gcnnarl, S. Car&in,, 1.. Colomho;-‘r zolastico, Tetrahedron Lcttcrs --.--.__-I 1984, 
ZZH.3. 
H.h’. Iloffnann, i;. Ultrich, Tetr;lhcdron Letters, 1984, 1781. -.-_- - -.__-. 
C. Gennari, I..Colomho, (1. ScolJstico, K. Todeschini, Tetrahedron, preceding --- 
paper in this ISSUC. 
Nomcncl;~turc: the E-' convention used In this paper is the regular C.I.P.- 
IUPX convent Ion. Thiocster cnolates have been nomenclated in this regular 

tray by Was:~mune ( rcf.a,91, and in the ppposltc way by Evans (ref.a.lO). 
C.S.~llCOX, R.E. Rnhston, .J.Org.Chcn., 1984, 49, 1451 and references therein. 
Tcrt-butyl thiopropionatc: LM, -78"C, 'TtIF, -.- Z/E ratio 9O:lO ( D.A. Evans, L.R. ._ - 
?IcGcr , ‘Tctr;lhcdron Letters, 19a0, 39751; -_..-_--..- - n-Hu,OTf, UPf:A, O”C, > 95:5 ( U.A. 
I:vclns, .J.V. Selson, Ii. i:Gcl, T.R. Taher -I , . . %wr.Chcm.Soc., 1~8l,lp,~.~O99, 

and rcfcrcnccs thcrcinl; n-Pent ,HOTf, DI’EA, 0°C;>95?(-Y. Iilrama, S. Masa- 
Tetrahedron Lcttcrs- 1979; .!?‘S). mune, _ _.-.--_-I 



9. 

IO. 

11. 

H. Hirama, D.S. G:ar\vey, L.Il.-I.. Lu, S. Yasamunc, Tctr;lhcdron Letters, 1979, -~._ ---_-._-. 
393?. 

12. 

1 i . 

14. 

IS. 

lb. 

17. 

18. 

19. 
10. 

21. 
22. 

23. 

See dlscussion of this ~‘3s~’ in I)...\. Evans, .J.V.tielson, T.K. T3bcr, To_p.Stcrco- - -- - 
c hem --__* * 1982, l-3, 1, and references therein. 
The same stereoconvergent behaviour ~3s observed for ;~lkenyloxy dialkoxyboranrs 
derived from ketones ( see ref. 4,5). Recently 3 dialkylboron azacnolatc dcri- 
vcd from 3 chiral oxaLoline has been reported by ?Icycrs to equillbr3te on 
hentlng in the presence of the proton3tcd amlne, 3nd to give prcdornln.lntl) 
( 05-983) syn aldol condcns3tlon products Independent of the 3:acnol~tc 
geometry ( A.I.Cleycrs, Y.Yamamoto, Tctr;lhe+pn, 1984, J_o_, 2309). 
tiomenc 13turc : the stcrcoconflguration of products IS cl;lsslflcd hy using 
syn 3nd nnt i ;rccording to the definition of M;Is;lcunc ( S. .Yas;wuw, S..A.AIi, 
I). 1. _ Snitnzln, 1l.S. CJrvcy, ~ngew.~:hcn.Int.l:d.Iin~!., 1980, 1.9, 557). _--_ - ---- 
See for cx3mplc S..J. Danishefsky, #.lI. I’c3rson, D.1:. I(arvcy, .J.Ancr.Chcn.Soc. , _. -._- -. -. - 
19X4, 106, :JSS; Ibid., 1984,106, 2456. -- _- 
11. Nagaoka, Y. Kishl, ‘I’ctr;lhedron, 1981, 37, .3HY3. 

-- - -7-- 
I)..J.Crne, 11.H. Yilson, .J.Amcr.Chcm.Soc., r<,Oj,t!, 1245; D..J.Cr:lm, K.R. Kopccky, ___.--- -_ 
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