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Table I. CAB-Catalyzed Asymmetric Aldol Reactions of Ketone
Silyl Ethers with Aldehydes?

% )ik
entry  silyl ethers  RCHO* ’(i;,' )d e/';{,?,? (::l(m:l)
1 oSiMe, A 81 - e

2 \/\/k 8 70 - 8o(t)

3 OSiMe, 98 - 85(A)
4 Ph& 88 - 8
5 oSiMe, ° A 86 o5/ 5 9501
¢ Ph ) 62 812’ so(y
7 OSiMe, °© A 96 4/ 6 96(A)
8 A ! 99 94/ & 96(S)
9 Al 95 88/12 90(R)
10 Ah 55 82118  71(R)
11 £ 79 4/ 6" 93(A)
12 b 81 80/20  88(S)
d
13 0SiMe, A 97 w7 94(m)
14 OSiMe, A 57 >95/ 5"  »95()

aConditions as in ref 9. ®Mixture of two isomers (E/Z = 2/98).
¢Mixture of two isomers (E/Z = 4/1). ¢Mixture of two isomers (E/Z
= |/6). ¢A: benzaldehyde. B: pentanal. C: cinnamaldehyde. D:
butanal. E: crotonaldehyde. /1b was used as a ligand. £Nitroethane
was used as a solvent. *Dichloromethane was used as a solvent. ‘The
diastereomer ratio was determined by analysis of 500-MHz 'H NMR
spectra. /The values correspond to the major isomers. ¥ Reference 10.
'Not determined.

and diastereoselectivities was observed in the reactions with
saturated aldehydes. It is noteworthy that, regardiess of the
stereochemistry (£ or Z) of starting enol silyl ethers generated
from ethyl ketones, erythro aidols were highly selectively obtained
in the present reactions.® The observed unprecedentedly high
erythro selectivities together with their independence of the
stereochemistry of silyl ethers in the CAB-catalyzed reactions are
fully consistent with Noyori’'s TMSOTf-catalyzed aldol reactions
of acetals and, thus, may reflect the acyclic extended transition
state mechanism postulated in the latter reactions (Figure 1).’
It was of considerable interest to us that the diastereoselectivities
of these reactions showed significant soivent dependency; thus,
in CH,Cl, (standard solvent for this type of reaction) the ratio
dropped to 82/18 (entry 10). The polar solvent should be helpful
for the polarized extended transition state model.? Judging from
the product configurations, CAB catalyst (from natural tartaric
acid) should effectively cover the si face of carbonyl on its co-

(6) The reaction of a silyl ether of tert-butyl ethyl ketone (Z form) ex-
ceptionally gave the threo adduct predominantly (74/26 ratio). See ref 7.

(7) (a) Murata, S.; Suzuki, M.; Noyori, R. J. Am. Chem. Soc. 1980, 102,
3248. (b) Noyori, R.; Murata, S.; Suzuki, M. Tetrahedron 1981, 37, 3899.
In the case of the reaction of fert-butyl ethyl ketone (R' = t-Bu, RZ = Me,
Z form, in Figure 1), it could be considered that the steric repulsion between
R and R (=¢-Bu) in the erythro transition state becomes more significant than
that between R and R? in the threo transition state.

(8) The superiority of propionitrile as a solvent for catalytic asymmetric
aldol-type reactions has been reported: see ref 1d.

ordination and the selective approach of nucleophiles from the
re face should result. That behavior is totally systematic and in
good agreement with the results of previously reported CAB-
catalyzed Diels-Alder reactions.? Thus it follows that the sense
of asymmetric induction of CAB-catalyzed reactions is the same
for all aldehydes examined. Although the enol ethers derived from
methyl ketones exhibited modest asymmetric induction (entries
1-4), this reaction would be generally applicable to various ketone
silyl ethers and aldehydes.” Further studies of the reaction
mechanism and the scope of these transformations are in progress.
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(9) The following experiment is typical: To a solution of monoacylated
tartaric acid 1 (74 mg, 0.2 mmol) in propionitrile (1 mL) was added BH; THF
(0.12 mL of 1.68 M solution in THF, 0.2 mmol) at 0 °C under Ar. The
reaction mixture was stirred for | h at that temperature, during which period
the evolution of hydrogen gas ceased, and then the solution was cooled to ~78
°C. To this were introduced 3-(trimethylsiloxy)-2-pentene (190 mg, 1.2 mmol,
E/Z = 4/1) and benzaldehyde (102 pL, 1.0 mmol) successively. After stirring
for 2 h, the solution was poured into diluted hydrochloric acid and the product
was extracted with ether. The solvent was evaporated, and the residue was
treated with | N HCI-THF solution (2 mL, 1/1 in vol). Usual workup
follov)ved by chromatographic separation gave aldol adducts (185 mg, 96%
yield).

(10) (a) Iwasawa, N.; Mukaiyama, T. Chem. Lett. 1982, 1441, (b)
Mashraqui, S. H.; Kellogg, R. M. J. Org. Chem. 1984, 49, 2513. (c) Mu-
raoka, M.; Kawasaki, H.; Koga, K. Tetrahedron Lett. 1988, 29, 337. (d)
Enders, D.; Lohray, B. B. Angew. Chem., Int. Ed. Engl. 1988, 27, 581. (e)
Reference |b.
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The primary amide functionality present at the carboxyl ter-
minus in the majority of polypeptide hormones and in many
bioactive neuropeptides! is known? to be derived from a glycine
(Gly) residue at the C-terminus of their Gly extended precursors.?

We present here a practical, in vitro model for the terminal
amidation reaction using either a serine (Ser) or threonine (Thr)*

(1) Mains, R. E.; Eipper, B. A.; Glembotski, C. G.; Dores, R. M. Trends
NeuroSci. (Personal edt.) 1983, 6, 229.

(2) Bradbury, A. F; Finnie, M. D. A; Smyth, D. G. Nature 1982, 298,
686. Eipper, B. A.; Mains, R. E.; Glembotski, C. G. Proc. Natl. Acad. Sci.
U.S.A. 1983, 80, 5144,

(3) This reaction is catalyzed by the peptidylglycine a-amidating enzyme
(PAM). Although not conclusive, it is believed that the process involves
a-hydroxylation to carbinolamides, which can be nonenzymatically trans-
formed to terminal amides. The a-hydroxylation can be effected either di-
rectly or through an N-acylimine. A subsequent “retroaminal” process would
result in amide. (For leading references, see: Bradbury, A. F.; Smyth, D. G.
Biosci. Rep. 1987, 7, 907. Eipper, B. A.; Mains, R. E. Annu. Rev. Physiol.
1988, 50, 333. Bateman, R. C., Jr.; Youngblood, W. W_; Busbuy, W. H., Jr;
Kizer, J. S. J. Biol. Chem. 1985, 260, 9088. Bradbury, A. F.; Smyth, D. G.
Eur. J. Biochem. 1987, 169, 579. Ramer, S. E.; Cheng, H.; Palcic, M. M.;
Vederas, J. C. J. Am. Chem. Soc. 1988, 110, 8582. Katopodis, A. G.; May,
S. W. Biochemistry 1990, 29, 4541. Reddy, K. V.; Jin, S.-J.; Arora, P. K,;
Sfeir, D. S.; Maloney, S. C.; Maloney, F.; Urbach, F. L.; Sayre, L. M. J. Am.
Chem. Soc. 1990, 12, 2332. Young, S. D.; Tamburini, P. P. J. Am. Chem.
Soc. 1989, /!1, 1933. Tajima, M.; lida, T.; Yoshida, S.; Komatsu, K.;
Namba, R.; Yanagi, M.; Noguchi, M.; Okamoto, H. J. Biol. Chem. 1990, 265,
9602.) We are grateful to a referee for bringing to our notice very pertinent
recent references.
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Table I. Cleavage of C-Terminal Serine Peptides to C-Terminal Amides with in Situ Generated RuO, at pH 3

X-Pep-Ser-OMe? — X-Pep-NH,

entry X-Pep-Ser-OMe [mp, °C; [a]®%p, deg (c, solvent)?] X-Pep-NH, [yield, %; mp, °C; [«]*°p, deg (c, solvent)]
1 Bz-Gly-Ser-OMe [82-4; -2.3 (3.3, MeOH)] Bz-Gly-NH, (54; 170-1)
2 Bz-Ala-Ser-OMe [134-5; +10.8 (0.4, MeOH)] Bz-Ala-NH, [49; 232-4; +21.1 (1.7, MeOH)]
3 Bz-Leu-Ser-OMe [95-7; +24.1 (3.3, MeOH)] Bz-Leu-NH, [68; 169-70; +2.1 (1.6, CHCl;)]
4 Bz-Phe-Ser-OMe [105-6; +2.1 (3.3, MeOH)] Bz-Phe-NH, [79; 183-4; ~27.8 (2.8, MeOH)]
5 Bz-Pro-Phe-Ser-OMe [182-4; ~112.3 (3.4, CHCl,)] Bz-Pro-Phe-NH, [70; 188-90; -75.2 (2, MeOH)]
6 Boc-Ala-Ala-Ser-OMe [156-8; —24 (0.5, CHCly)] Boc-Ala-Ala-NH, [78; 145-8; -38.9 (1.7, MeOH)]
7 Bz-Val-Phe-Ser-OMe [165-7; ~13.9 (3.3, MeOH)] Bz-Val-Phe-NH, [65, 238-9; —26.8 (0.9, MeOH)]
8 Bz-Glu-(v-OMe)-Ser-OMe (134-6) Bz-Glu-(v-OMe)-NH, (90; 136-7)

aX = Bz/Boc; Pep = peptide unit; i:
b 40.05°.

NalO,/RuCl;3H,0/(CH;CN/CCl,/pH 3 phosphate buffer, 1:1:2, v/v/v)/room temperature/1.5 h.

Table II. Cleavage of C-Terminal Threonine Peptides to C-Terminal Amides with RuO, at pH 3
X-Pep-Thr-OMe® — X-Pep-NH,

entry X-Pep-Thr-OMe [mp, °C; [«]*%, deg (c, solvent)?] X-Pep-NH, (yield, %)°
9 Bz-Gly-Thr-OMe [138-40; -6.2 (3.3, MeOH)] Bz-Gly-NH,; (72)
10 Bz-Ala-Thr-OMe [68-70; +6.1 (3.3, CHCl;)] Bz-Ala-NH, (65)
¥ , Bz-Leu-Thr-OMe [113-4; -5.4 (3.3, MeOH)] Bz-Leu-NH, (72)
12 Bz-Phe-Thr-OMe (145-6) Bz-Phe-NH, (68)

13 Bz-Gly-Phe-Thr-OMe (157-9) Bz-Gly-Phe-NH, (51)
14 Bz-Val-Phe-Thr-OMe [205-7; -20.9 (2.3, MeOH)] Bz-Val-Phe-NH, (57)
15 Boc-Ala-Ala-Thr-OMe [155-6; ~53.9 (3.3, MeOH)] Boc-Ala-Ala-NH, (86)

@b See footnotes for Table I; i: NalO,/RuCl;3H,0/(CH;CN/CCl,/pH 3 phosphate buffer, 1:1:2, v/v/v)/room temperature/1.5 h. ©Excepting
in the case of entry 13 giving rise to Bz-Gly-Phe-NH, (mp 177-8 °C; [a]®*p = +2.6° (2.6, MeOH)], the melting points and rotations of all other
products are reported in Table L.

Table III. Oxidation of N-Terminal and Nonterminal Ser/Thr Peptides with RuO, at pH 3: Isolation of Oxalamide Derivatives
X-NH-L-CO-Pep-OMe? 4 X-NH-C*0O-CO-Pep-OMe

entry X-NH-L-CO-Pep-OMe [mp, °C; [a]?p, deg (¢, solvent)]  X-NH-C*O-CO-Pep-OMe? [mp, °C; yield, %; [«]®p, deg (c, solvent)]

16 Z-Ser-Gly-OMe [79-80; 8.1 (3.3, CHCI,)] Z-NH-CO-CO-Gly-OMe (132-3; 91)

17 Z-Ser-Ala-OMe [104-6; ~7.8 (3.7, CHCl,)] Z-NH-CO-CO-Ala-OMe (70-1; 66)

18 Z-Ser-Phe-OMe [102-4; 2.7 (3.3, MeOH)] Z-NH-CO-CO-Phe-OMe [82-3; 82; +32 (3.2, CHCl;)]

19 Z-Ser-Leu-OMe (syrup) Z-NH-CO-CO-Leu-OMe [syrup; 85; -7.5 (13.5, CHCl;)]

20 Z-Ser-Ser-OMe [136-9; —4.2 (3.3, MeOH)] Z-NH-CO-CO-NH-CO-CO,Me (94-6; 16) +
Z-NH-CO-CO-NH, (199-200; 32)

21 Z-Thr-Gly-OMe [94-7; -12.3 (2.2, MeOH)] Z-NH-CO-CO-Gly-OMe (132-3; 83)

22 Z-Thr-Ala-OMe [112-4; -28.3 (3.3, MeOH)] Z-NH-CO-CO-Ala-OMe (70-1; 93)

23 Z-Thr-Phe-OMe [85-7; -2.8 (3.3, MeOH)] Z-NH-CO-CO-Phe-OMe (83-4; 85)

24 Z-Thr-Leu-OMe (syrup) Z-NH-CO-CO-Leu-OMe (syrup; 86)

25 Z-Thr-Thr-OMe [98-9; -10.7 (3.6, MeOH)] Z-NH-CO-CO-NH-CO-CO,Me (93-5: 18) +
Z-NH-CO-CO-NH, (198-200; 40)

26 Boc-Thr-Ala-Ala-OMe (127-8) Boc-NH-CO-CO-Ala-Ala-OMe (170-3; 92)

27 Bz-Leu-Ser-Leu-OMe [87-8; -25.9 (3.3, CHCl,)] Bz-Leu-NH-CO-CO-Leu-OMe (75-7; 55)

28 Bz-Ala-Thr-Ala-OMe [206~7; -30.9 (3.3, MeOH)] Bz-Ala-NH-CO-CO-Ala-OMe [140-1; 80; +1.2 (1.6, CHCl;)]

2X = Bz/Boc/Z; L = Ser/Thr; it NalO,/RuCi;»3H,0/(CH,;CN/CCl,/pH 3 phosphate buffer, 1:1:2, v/v/v)/room temperature/1.5 h. #C* was
originally C= of Ser/Thr.

Scheme I

residue in place of Gly. Thus, peptides 1~8 (Table I) and 9-15
(Table 11),’ terminating, respectively, in Ser and Thr, on treat-

Pep-CO-HN  COzMe

CO-Pep

1

0] N

N /.
O=/Ru>/£[
07 Yo r

COz2Me

0,
RuD% H Pep - CO ~N=CH-COzMe
HO~ T~ H H
R Pep~CO-N____COzMe leo
Pep - Thr-OMe : R = Me u 7 /\ f‘o Pep — CO~ NH-CH(OH)-COzMe Pep~CONH;
Pep -Ser -OMe : R=H R -\:
OHC-CO2Me
, , MeOH /HCl e
Pep CONH-CH[CH(OH)R]-CONH Pep F“—Pep CONHCOCONH Pep — Pep CONHg + H3N"Pep’Cl
U

mentS with in situ generated Ru(V111) at pH 3, at room tem-
perature for 1.5 h, afforded the expected C-terminal amides in
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good yields and with chiral retention.’

This facile C-N bond rupture of a Ser/Thr residue is ration-
alized on the basis of fragmentation of a carbinolamide arising
from addition of water to the initially formed acylimine,® which,
in turn, is produced by the oxidative scission of a Ser/Thr C*-side
chain bond, involving either a cyclic or an open ruthenium in-
termediate (Scheme I). The overall process generates a C-ter-
minal amide retaining the Ser/Thr N and releasing the C, unit
of carbinolamide possibly as glyoxylate.?

Peptides 16~28 (Table I11)* containing a Ser/Thr residue either
at the N-terminal or at nonterminal locations under identical®
conditions afforded, in excelient yields, novel and stable oxal-
amides.'® These, resulting from further oxidation of carbinol-
amides,!! exhibited a typical, exchangeable singlet at § ~9.5 (‘"H
NMR) and with | N MeOH/HCI at room temperature afforded
des Ser/Thr amino terminal products as hydrochlorides and
C-terminal amides.

The chemical model presented here affords a mild and practical
methodology for the preparation of C-terminal amides from
C-terminal Ser/Thr extended precursors. Further, the oxalamides
derived from N-terminal and nonterminal Ser/Thr peptides
constitute an entirely novel class of peptide analogues possessing
extended planar bis-peptide regions, the study of whose confor-
mational and reactivity profile would prove interesting.
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(4) Selective cleavage of Ser/Thr peptides has been reported either with
strong acids or through N-acyloxazolidones or involving N — O acyl shift or
via dehydroalanines (Shin, K. H.; Sakakibara, S.; Schneider, W.; Hess, G.
P. Biochem. Biophys. Res. Commun. 1962, 8, 288. Kaneko, T.; Takeuchi,
L; Inui, T. Bull. Chem. Soc. Jpn. 1968, 41, 974. Kaneko, T.; Kusumoto, S.;
Inui, T.; Shiba, T. Bull. Chem. Soc. Jpn. 1968, 4/, 2155. Lavy, D.; Carpenter,
F. H. Biochemistry 1970, 9, 3215. Fontana, A.; Gross, E. In Practical Protein
Chemistry, A Handbook; Darbre, A., Ed.; Wiley-Interscience: New York,
1986). However, there is no report for the formation of C-terminal amides
from Ser/Thr residues via scission of a Co~side chain bond.

(5) All amino acids used were of the L configuration. The peptide sub-
strates were prepared by usual coupling procedures (DCC/HOBT/DMF/
CH,Cl,). Satisfactory spectral data and elemental analyses were obtained
for all peptides reported.

(6) In a typical cleavage procedure, a mixture of the C-terminal Ser/Thr
peptide (I mmol). NalO, (18 mmol). RuCl;:3H,0 (2.2 mol %), and
MeCN/CCl,/pH 3 phosphate buffer (4 mL/4 mL/8 mL) was mechanically
shaken in a sealed flask at room temperature for 1.5 h, cooled, cautiously
opened, and filtered; the residue was washed with hot EtOAc (2 X 10 mL);
the combined filtrates were evaporated in vacuo, stirred with saturated
NaHCO; (15 mL), extracted with EtOAc (3 X 20 mL), and dried (MgSO,);
and the solvents were removed to yield the crude product amide, which was
crystallized from either hot EtOAc or MeOH.

(7) All product C-terminal amides were found to be identical with au-
thentic samples.

(8) Acylimines are known to be highly reactive and spontaneously add
water to give carbinolamines (Malassa, |.; Matthies, D. Liebigs Ann. Chem.
1986, 7, 1133).

(9) All efforts to isolate any glyoxylate-derived fragment failed.

(10) Fully characterized by 'H and !3C NMR, IR, and mass spectra (see
supplementary material).

(11) Ser-Ser/Thr-Thr dipeptides, as expected, fragmented by both modes
(20 and 25, Table III).
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The biological importance of macrolides has led to numerous
efforts to develop diverse synthetic entries.!* None of these
strategies has invoked the bond disconnection pictured in 1 which
naturally leads to the suggestion that an a,w-disubstituted chain
can be linked at the termini if a suitable 1,1-zwitterionic carbonyl
synthon exists (i.., 2).> The efficacy of metal-catalyzed C-C

i
e'e,

"

1 2

bond formation led us to choose a synthon that would be a good
partner for such catalysts. Our candidate, chloro(phenylthio)-
acetonitrile (3), utilizes sulfur because of its desirable electronic
properties even though sulfur is frequently thought of as a catalyst
poison. In this communication, we record our preliminary suc-
cesses with this new strategy.

Reagent 3 is available in 75% yield from (phenyithio)aceto-
nitrile by reaction with sulfuryl chloride in carbon tetrachloride’
at 0 °C. Silver ion assisted chloride substitution may be performed
in the alcohol as solvent (Scheme I, example A) or in acetonitrile

(1) For selected studies, see: Villemin, D. Synthesis 1987, 154. Quinkert,
G.; Heim, N.; Glenneberg, J.; Billhardt, U.; Autze, V.; Bats, J. W_; Dirner,
G. Angew. Chem., Int. Ed. Engl. 1987, 26, 362. Cameron, A. G.; Knight, D.
W. J, Chem. Soc., Perkin Trans. | 1986, 161. Taniguchi, N.; Kinoshita, H.;
Inomata, K.; Kotake, H. Chem. Lett. 1984, 1347. Gais, H. J. Tetrahedron
Lett. 1984, 25, 273. Steliou, K.; Pompart, M. A. J. Am. Chem. Soc. 1983,
105, 7130. Kimura, Y.; Regen, S. L. J. Org. Chem. 1983, 48, 1533. Kruzinga,
W. H.; Kellogg, R. M. J. Am. Chem. Soc. 1981, 103, 5183. Gerlach, H.;
Kunzler, P. Helv. Chim. Acta 1980, 63, 2312. Inanaga, J.; Hirata, K.;
Katsuki, T.; Yamaguchi, M. Bull. Chem. Soc. Jpn. 1979, 52, 1989. Narasaka,
K.; Muruyama, K.; Mukaiyama, T. Chem. Lett. 1978, 885. Mukaiyama, T.;
Narasaka, K.; Kikuchi, T. Chem. Lett. 1977, 441. Masamune, S.; Hayase,
Y.; Schilling, W.; Chan, W. K.; Bates, S. G. J. Am. Chem. Soc. 1977, 99,
6756. Corey, E. J.; Brunelle, D. J. Tetrahedron Lett. 1976, 3409.

(2) Hitchcock, S. A.; Pattenden, G. Tetrahedron Lett. 1990, 3/, 3641.
Bestmann, H. J.; Schobert, R. Synthesis 1989, 419. Schreiber, S. L.; Meyers,
H. V. J. Am. Chem. Soc. 1988, /0, 5198. Nicolaou, K. C.; Daines, R. A,;
Ogawa, Y.. Chakraborty, T. K. J. Am. Chem. Soc. 1988, 110, 4696. Porter,
N. A,; Chang, V. H. T. J. Am. Chem. Soc. 1987, 109, 4976. Still, W. C,;
Novack, V. J. J. Am. Chem. Soc. 1984, 106, 1148. Maruoka, K.; Hashimoto,
S.; Kitagawa, Y.; Yamamoto, H.; Nozaki, H. Bull. Chem. Soc. Jpn. 1980,
53, 7705. Ireland, R. E.; Brown, F. R., Jr. J. Org. Chem. 1980, 45, 1868.
Takahashi, T.; Kasuga, K.; Takahashi, M.; Tsuji, J. J. Am. Chem. Soc. 1979,
101, 5072.

(3) For selected approaches using transition metals toward macrocycles,
see: Trost, B. M.; Matsubara, S.. Caringi, J. J. Am. Chem. Soc. 1989, /!,
8745. Tomioka, K.; Fujita, H.: Koga, K. Tetrahedron Lett. 1989, 30, 851.
Wender, P. A,; Harmata, M.; Jeffrey, D.; Mukai, C.; Suffert, J. Tetrahedron
Lett. 1988, 29, 909. Huynh, C.; Linstrumelle, G. Tetrahedron 1988, 44, 6337.
Magnus, P.; Lewis, R. T.; Huffman, J. C. J. Am. Chem. Soc. 1988, 110, 6921.
Stille, J. K.: Tanaka, M. J. Am. Chem. Soc. 1987, 109. 3785. Schreiber, S.
L.; Sammakis. T.; Crowe, W. E. J. Am. Chem. Soc. 1986. 108. 3128. Iyoda,
M.: Sukaitani, M.; Otsuka, H.; Oda, M. Tetrahedron Lett. 1985, 26, 4777.
Miyaura, N.; Suginome, H.; Suzuki, A. Tetrahedron Let:. 1984, 25, 761.
Semmelhack, M. F; Ryono, L. S. J. Am. Chem. Soc. 1975. 97, 3873. Tamao,
K.: Kodama, S.: Nakatsuka, T.: Kiso. Y.. Kumada, M. J. Am. Chem. Soc.
1975, 97, 4405. Baker, R.. Cookson, R. C.; Vinson, J. R. J. Chem. Soc.,
Chem. Commun. 1974, 515. Corey, E. J,; Kirst, H. A. J. Am. Chem. Soc.
1972, 94. 667.

(4) Trost, B. M. Angew. Chem., Int. Ed. Engl. 1989, 28, 1173.

(5) For syntheses of macrocycloalkanones via metalated cyanohydrins, see:
Takahashi, T.; Nomoto, H.: Tsuji, J.; Muira. |. Tetrahedron Lett. 1983. 24,
3485. Via Friedel-Crafts acylation: Utimoto, K.; Kato, S.; Tanaka, M.;
Hoshino, Y.: Fujikura. S.: Nozaki. M. Heterocycles 1982, 18, 149.

(6) Rawal, V. H.; Akiva, M.; Cava, M. P. Synth. Commun. 1984, 4,
1129.

(7) Tuleen, D. L.; Stephens, T. B. J. Org. Chem. 1969, 34. 31.
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