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1. PHYSICAL ORGANIC CHEMISTRY

The structure of alkali derivatives of pentadiene continued to be actively
studied in 1980 [1]. Thus, potassium reagent 1 in THF was found by - and '3c-nMr
spectroscopy to be U-shaped where the proton-proton coupling constant, J23, of the
1,1,5,5-tetradeutero compound was 8.7Hz at temperatures below -30°. The results were
supported by silylation of 1 to afford 2. Interestingly,1 appears to exist in the W
form.in the solid state since silylation under these conditions gives 3.

(H,C-CH-GH-CH-aH,) <"

;*Eféﬁ%oﬁéfsurveyTSee.J. Organometal; Chem., 203 (1980) 149 - 181.
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13C-NMR spectroscopy have been employed to demonstrate that

Both 'H- and
chromiumdiphenylmethyl system 4 is stabilized by delocalization of the negative
charae onto the carbonyl groups [2]. Direct interaction between the a-carbon atom

and the chromium seems to be absent.

K
Cr(CO)3 Cr(Co) 3
4

The TH-NMR chemical shifts of the remaining methynyl proton of p-substituted
sodioethyl phenylacetates have been correlated using o and ¢ substituent constants
[3]. Similar correlations were realized by plotting the carbonyl stretching vibra-
tions against these same constants. Another paper described the use of 'H-NMR
spectraoscopy to determine that a variety of sodiodiethyl malonates exist in the
7,Z-canformation 5 (R=H,Me,Et,n-Pr,n-Bu,i-Bu,s-Bu) in DMSO [4]. IR data for these
compounds were also reported. )

Et LN Et

H 1
6] b Na

Potassium salts 6 (G=0) [5], (G=NMe and S) [6] have been generated by treatment
of the parent compounds with potassium amide in 1iquid ammonia and their TH and
]3C—NMR spectra obtained to reveal the existence of stable 4nm-systems. In contrast,
a similar study on oxocinide ion 7 suggested that this species is a non-aromatic
(4n+2)T system where the negative charge is primarily localized in the allylic moiety

f71.
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Papers in 1980 discussing ESR spectroscopy were concerned with contact ion
pairs of mesitylene, m-xylene, and toluene with potassium in the neat hydrocarbons
with a small amount of crown ether [8], ion pair formation of the alkali triphenylene
radical anion [9], the radical anions of 5,5° —and 6,6'-biazulenyl [10], radical
anions of syn- and anti- anthracenophanes[l]], N and 1H-ENDOR and triple resonance
on azaaromatic radicals such as pyridine [12], radical anions of thiadiazines such
as 8 [13], alkali metal cryptates of the 9-fluorenone radical anion [14], the sodium
hyperfine splitting constant of disodiofuril radical triple ion (9) [15], crown
complexed semiquinone jon pairs in THF [16], ion pairing in cyclic 1,2-semidiones
{171, the radical anion of 1,4-diborabenzenesinand 11 [18], substituent effects of
benzene and naphthalene radical anions substituted with Me3M (M=C,Si,Ge,Sn,Pb) [19],
and radical species 12 [20].

QIO

O—-Na-
8 9 10
DME
Me @ Me
Me Me
?. EtSAlK
11 12

Alkali meta1s have been found to dissolve in 12-crown-4 to afford blue solutions
%whose optical absorptions were measured to reveal the presence of Na~ and K~ anions

l[21] Potass1um solutions also gave a band ascribed to solvated electrons. The
’blue color was too short lived to be measured in the cases of rubidium and cesium
'in this ether though spectra due to Rb™,Rb-, and solvated electrons were observed in
;THFg dicyclohexyl-18-crown-6 [22]. _

: ‘The intermediates in the reaction of p-nitrotoluene with a variit- of
pdtassium bases in different solvents have been studied using UV spectroscopy [23].
The authors suggest that 13 is formed which then decays. via reaction with parent
p~n1troto1uene to- produce 14. Rad1ca] anion 15 is also a major spec1es in such
reactions. o ,

Referenqeé p-158 o
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NO, NO,
13 14 15

QOther papers concerned with spectroscopy discussed the IR spectra of cs* OCFE
[247 and Cs[ (CF3)2 BF, 71 [25], and the Raman spectra of potassium cyclocctatetra-
enide in THF [26]. :

Acidity scales continued to be studied. Thus, a new scale has been developed in
the dipolar aprotic solvent N-methylpyrrolidin-2-one where absolute acidities are
about one pKa unit lower than in DMSO [27]. The paper reports acidity constants for
48 weak acids in the pKa range 2 to 31 in this new solvent. Also discussed were the
equilibrium acidities in DMSO of indene and several of its mono-, di-, and triphenyl
derivatives [28], and of certain sulfoximines and related oxosulfoniumcations [29].
For example, 16 is more acidic than 17 by 19 pKa units. The authors continued the
discussion about carbanions GCHE being planar or nearly planar when G=RSOZ, RSONR,
RSO, Ph,P0, and (R0)2P0.> They also conclude that "the preferential generation of
chiral, rather than achiral, planar a-sulfonyl carbanions is a consequence of a
preferred kinetic pathway rather than an inherent greater thermodynamic stability".

Linear Brénsted-type plots have been obtained for five families of 9-substi-
tuted fluorenyl anions 18 (G=CN,C02Me,SOZPh,SPh,Ph,OPh,CHZPh,Me,t—Bu) and benzyl
chloride where the basicity of the anions was changed by remote substitution [301.

PhS(0) (\Me,)Me" BE, PhS (0) (NMe)Me

16 17

Based on the series of parallel lines obtained with slopes (BNu) near 0.3, it is
concluded that the extent of carbon-carbon bond making in the transition states. is
essentially constant. Hammett and Brgnsted p]dts for 18 and ring-substituted benzyl
chlorides were also reported [31]. A
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The rates of exchange of protium of methyl and the rings of 6,6-dimethylfulvene
effected by NaOMe-MeOD and KO-t-Bu-t-BuOH have been found to be of the same order of
magnitude [32]. An unexpected rate ratio for kOTs/kCR of 0.0011 was observed in
1,3-eliminations of 19 (G=0502C6H4Me and C1, respectively) in KO-t-Bu-t-BuOH [33].
The use of NaOMe-MeOH in such reactions failed to effect 1,3-elimination and, in the
case of the tosylate, reacted at the sulfonate sulfur to aftford 20 and benzylsulfinic
acid.

Additional studies on the determination of partial rate coefficients were

described for the reaction of ammonium ions 21 with sodium methoxide [34]. Three

G /\SOZ/\Ph Me —@ 50,0Me

19 20

second-order parallel reactions are observed leading to demethylation, ring-opening
substitution, and ring-opening olefin-forming elimination. Another paper concerned
with base cleavage of arylsilanes by sodium methoxide discussed the results obtained
'with silyl derivatives of certain thiophenes and furans [35]. The authors state

that such heterocycles stabilize a carbanion more effectively than a phenyl moiety.

Homoenolization of 22 by potassium t-butoxide to afford 23 apparently occurs
;via 24 and other atkoxycyclopropanes [36]. A similar intermediate is proposed in
?the unusually rapid H-D exchange of the bridgehead methyl protons of 23 [37]. Such
@intermediates are supported by the homoketonization of silyl derivatives of
‘cyclopropanols such as 25 with this same base to give 26 [38]. Another paper
‘discussed the d1rect1ve effect of a B-carbonyl versus the corresponding ketal on the-
reg1ochem1stry of homoketon1zat1on of 1,3- bishomocubane acetates [39].

_Cyclopropyl der1vat1ve 27 (R—Me Ph)- has been opened by potassium t-butoxide in

References p. 158
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DMSO to 28 and acrylic ‘acids 29 presumably via 30 [40]. Similar treatment of alcohol
31 with this base yielded 32 via disrotatory opening of a cyclopropyl intermediate.

25 26

~
w3

27 28 29
OH OH
R _COK Me
(S
Ph Ph Ph Ph
Ph
Ph Ph
Ph Me Ph Ph h
- - 7 Me
30 31 ' 32

Favorskii-type ntermediate33 has now been obtained -in the reactionof 2-chloro-
cyclohexanone with sodiodiethyl malonate [41].. Other examples- are cited. "‘,‘Ear‘] fer -
condensations of such reagents to afford $N2-pr0ducts had” been run: at h1gher o
temperatures. . Cyc]opropy] derwatwes .34 (G—H OMe): have been reahzed upon treatment
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of epoxyketones 35 with sodium isopropoxide [42]. An unrelated full paper disclosed

that the conversion of alkanones 36 to 37 by sodium methoxide occur via intermediates

such as 38 [43].

< COZEt

COZEt

33 34 35

Rearrangements of 1,5-diene alkoxides have been shown to proceed in a concerted

fashion mostly via chair transition states [44]. The study was performed on

substrates such as 39 to afford diastereoisomeric ketones such as 40 and 41.
authors indicate that the use of alkoxide rather than hydroxyl increases the rates

0 MeO, ,OMe
R R M
Ar

0

The

36 37 38
HO  OMe o o (l:HO
S o
. l OMe <i::JQ°49
Z oMe g
39 20 21 42

of such reactions without changing the reaction mechanism. Similar rearrangements of

the potassium salts of cis-2,4,7-cyclononatrienol have been found to give quantita-
tive amouhtS'of 42 thus-allowing a stereocontrolled synthetic entry to the'primary
prostaglandins from butadiene [45]. Heating of the parent cis-2,4,7-cyclononatrienol
yiefdéd only small amounts of_42.(20%)_éccompained by ci§e3,7—Cyc1qn6nadiénpné'(80%).

ﬁfem&»p. 158 . o
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Oxy-Cope rearrangements have also been effected on 43 to afford transannular
product 44 [46], and on 45 to give 46 as part of a model study on pleuromutilin [47].
Related studies have been reported for the conversion of 47 (R=H, COMe) by
potassium hydroxide to 48 [48] and the transformations of 49.by potassium hydride to
non-twistane derivatives [49].

0
KO
0K
0 =
43 44 45 46
0
R
0
R 1
ol R R
0
47 48 49

A full paper discussed the details of the conversion of 1,2-adducts such as 50
to 1,4-derivatives illustrated by 51 effected by potassium hydride in HMPA/THF [50].
The methodology has been applied to the synthesis of df-muscone.

1,2-Alkyl shifts have been realized in a blocked aromatic anion [51]. For
example, 52 affords 53 upon treatment with potassium t-butoxide in HMPA. Another
paper disclosed the formation of 54 from 55 and one equivalent of potassium
t-butoxide in DMF [52]. The cyclization apparently proceeds via enolate 56.

Sulfonium ylide 57, prepared from the parent compound and sodium methoxide,
rearranges to 58 (78%) [53]3. A [2,3] sigmatropic rearrangement of selenium system

Ph OH

Ph
S )</\n/
0
50 V 51 -

59 to 60 was also reported [54]. .
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Other papers concerned with rearrangements disclosed additional studies on
nitrogenous ylides [55-60], the Smiles rearrangement [61-63], and participation of
oligochlorobenzenes in the base-catalyzed halogen dance [64].

Me © Me OH
lll!!iII'IIIl:::II\Me IIIIIIHIIIIIIIIIII\qWe Me
0 0 )
52 53 54

The controversy surrounding the reaction of sodium naphthalenide with water
continued in 1980. It has now been disclosed that this radical anion reacts with
water and ethanol in 1iquid ammonia by two pathways to afford naphthalene, hydrogen,
and sodium hydroxide in one and dihydronaphthalene, naphthalene, and sodium hydroxide
in the other [65]. The first route was the dominant one.

Dicyclohexylphosphine has been found useful as a free radical trap to estimate
the electron-transfer contributions in reactions of alkyl bromide with (trimethyltij-

Me °‘~“/’ mé 0‘~14’

(o] OK

55 S6

sodium [66]. For example, these reagents with cyclohexyl bromide give increasing
amounts of cyclohexane and decreasing amounts of cyclohexyltrimethyltin, cyclohexene,
and dicyclohexyl as the phosphine concentration is increased.

57 58 © 59 ‘ 60

i References p. 158
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That only one of two possible products are realized in condensations of
ambident nucleophiles via electron—transfer chain-substitution reactions has been
ascribed to the instability of the products not formed in such systems [67]. For.
example, 61 and 62 give 63 but not 64. Interestingly, treatment of 64 with
62 yields 63 apparently via 65. The reaction is intermolecular as evidenced by
cross-over experiments. Another paper reported C-benzylation of certain 1-benzyl-
pyridinium salts by hindered malonate systems [68]. Radical chains are not
involved.

C1
SO,Ph

+ -
Na CGHSSOZ

61 62 63

OSPh °

64 65

The reaction of resonance stabilized carbanions such as triphenylmethyl anion
with methyl radicals,produced upon irradiation in DMSO,has been found to be governed
more by the pKa of the conjugate acid of the carbanion than by the stability of.the
resulting radical anion [69]. The products in the above non-chain process are the
radical anions of 1,1,1-triphenylethane and dipheny]methy]ene-6—ﬁethy]-1,4~cyc10hex—
adiene [70]. 7

Other papers of interest discussed the effects of leaving groups after they have
left in S Nl reactions of halobenzenes, enolates, and solvated electrons [71 72]
SRN] reactions of amide enolates with halobenzenes {731, two-fo]d SRN ]
condensations of p-dihalobenzenes [74], "the SNANRORC mechanism in the am1nat1on of
2-substituted purines with potassium amide in- 11qu1d ammon1a f751,- tele- am1nat1on in
reactions of 6- and 8-substituted purines with. potass1um amide . [76] ring transj“
formations and amination in reactions of 3- ha]o 5-phenyl-1, 2 4- triazines ' [77], and
tele-substitution reactions in naphtha]ene der1vat1ves [78]
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2. SYNTHETIC ASPECTS

Books and reviews of interest in this area were concerned with phase transfer
catalysis [79], the preparation and reactions of cyclic a-nitroketones [80], and the
synthesis and reactions of glutaconaldehyde [81].

Metalation of a-terpinene (66) by n-butyllithium/potassium t-butoxide has been
found to be non-selective since three products, 67-69, were obtained [82]. Treatment
of 67 with fluorodimethoxyborane and hydrogen peroxide afforded the monoterpene
alcohol 70. Potassiophenalene (71) has been photocyclized to 72 [83]. Tri- and
diphenylmethanes have been metalated by sodium and potassium hydride in the presence
of certain cryptands [84].

JRIEI

K K
E EOH
70 71 72

While phenylcyclopropane is metalated on the aryl ring by pentylsodium to
afford 73 and 74, the use of butyllithium/potassium t-butoxide and trimethyl-
silyl potassium gives 75 [85]. The latter organometallic has been added to
ethylene at -40° to yield the l-ethyl derivative.

~Na .

T 75 i B £

Referenc&p.l:')s :



146

Isomerization of alkyn-1-ols to terminal acetylenes has now been effected by
sodium 1,3-diaminopropane, prepared from the amine and sodium hydride [86,87].
Intermediate isomers were observed in such isomerizations of decyn-1-ols.

Enolates of o,B-unsaturated ketones combine with arynes leading to a variety of
products [88]. For example, cyclochexenone enolates with benzyne afford 76
(6 = R, Ar, RO, Ar0O, RS, ArS) which are converted to 77 and 78 with base. In
contrast, acylic enolates such as 79 give naphthalene derivatives such as 80.
Additional examples of the synthesis of indoles from o-haloanilines and ketone
enolates in ammonia under irradiation also were described in 1980 [89].

Terminal condensations of B-diketones with aromatic aldehydes and ketgnes have
now been effected by potassium hydride [90]1. For example, benzoylacetone and
benzophenone with this base afford 81. Interestingly, the use of p-anisaldehyde and
p-tolualdehyde instead of benzophenone give 82 (R = OMe, Me) apparently via novel
hydride expulsion and a Michael reaction in which a dicarbanion adds to a
monoanion. Another paper described an improved preparation of chalcones and related
enones from ketones and aldehydes using sodium hydroxide in absolute ethanol f911.

While triketone 83 was aromatized to 84 in methanol by sodium methoxide, a
similar conversion of 85 required the use of sodium hydride in benzene and DMF [92].

Potassioethyl acetoacetate and sodium B-naphthoxide undergo mostly C-ethylation
and O-ethylation on alumina and in THF in the presence of polymer supported HMPA,

HO

76 ‘ 77 78

Na

79 - .80

respectively [93]. «,B-Unsaturated ketoesters such as 86 have been obtained
from the disodium salt 87 and aldehydes and ketones [94]. -
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i TRy s st

. Cyclic ketals of a,8-unsaturated ketones illustrated by 88 give dienol
Zethers such as 89 and 90 upon treatment with sodium hydride in DMSO [95].
BThe alcohols were converted to benzyl ethers in certain cases.

o 9 0 0
M thﬁM
) CEt OEt
R R

86 87

RS

e o e M K18 e N

Sodiodiethyl malonate and related carbanions have been added in a 1,4-
fashion to quinone monoacetals such as 91 to afford 92 [961. The adducts
have been aromatized to derivatives illustrated by 93.

Carbanions alpha to esters were also involved in unidirectional
Dieckmann cyclizations of resin supported alkyl pimelates [97] and the
preparation and reactions of 94 and related nitriles [98].

“

2

!

88 , 89 ', , 90 -

]References p. 158 A
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Potassium diisopropylamide has been found to be a more reliable base-
than butyllithium or LDA for metalation of oxime ethers and dimethyl-
hydrazones [99]. The resulting organometallics were converted to cuprates,
then added in a 1;4-fashion to cyclohexenones. The process is il]uStrated
by the conversion of 95 to 96. )

Sodium salt 97 (R=Me, i-Pr) has been generated by addition of alkoxides
to 98, by metalation of the parent -cyclopropane by alkoxide in the presence
of crown ether, and by carrying out the latter deprotonations in the
absence of crown ether [100]. The sterochemistry of the protonation revealed
the presence of a free carbanion, a hydrogen-bonded carbanion which exhibits
some retention of configuration, and a hydrogen-bonded carbanion which affords
equal amounts of retention and inversion, respectively.

M MeO OMe 0Me
MeO OMe COzEt COzEt
£t
2 ©’_<C02Et
OH
91 92 o 93
Na CO,Et OMe
OGS
g /u\/ K
|
Me
94 95 96

Nitriles with a-hydrogen atoms have been converted to carboxylic acids with
one less carbon atom using potassium t-butoxide and oxygen [101]. For example,
99 gives 100 {93%) probably via 101. An unrelated paper reported the convenient
synthesis of aminomalononitrile from sodiomalononitrile and O-mesitylenesulfonyl-
hydroxylamine [102].

Na
CN
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. 0]
g9 100 101

Vicarious -substitution of hydrogen in aromatic nitro compounds has now been
effected by acetonitrile derivatives 102 (R = H, Ph; X = C2, OPh, SPh, others)
in the presence of sodium hydroxide in DMSO [103]. The process is illustrated by
the preparation of 103 from phenoxyphenylacetonitrile and 1-nitronaphthalene.

No,
f QIO
R/'\CN
P N
102 103

o-Potassiofurfuryl isocyanide 104, prepared from the parent compound and
;potassium t-butoxide, has been combined with aldehydes and ketones to afford
‘oxazolines 105 [104]. The preparation of formamides 106 from 104 with
benzaldehyde,; cinnamaidehyde, and benzophenone is also reported.

R\ e
| é{;}h\\*<yc 0 “§j o
R

108 S 105 - 106

ondensafions'of 107 with non-aryl ketones in alcohols or amines as solvent
'1n the presence ‘of potass1um t-butoxide give enol ethers 108 and enamines 109

reSpect1ve1y [105] The use . of a]]y] a]coho]s in the reaction affords allyl vinyl

ethers [106]. The process 1nvolves d1azoethene 1ntermed1ates.
P v : O ' :

3gquémxsp,1ss:f v
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R

1+ RP ORu PNRHZ
(Me0) ,P (0) CHN,, . .

R R
107 ‘ 108 109

Unusual ring-opened products have been realized with certain bis-tosylhydrazones
and potassium hydroxide at high temperatures [107]. For example, 110 yields 111
(51%). Sulfonyl hydrazide 112 has been successfully employed in the McFadyen-
Stevens synthesis of aromatic aldehydes effected by potassium carbonate in beiling
methanol in the presence of hydrazine [108].

Benzylic alcohols have been transformed to 2-nitropropyl derivatives in an
interesting example of the SRNl-reaction [109]. The synthesis is illustrated by
the conversion of 113 to 114 by sodio-2-nitropropane.

CN
20 ﬁ

110 m 112

C-Alkslations of 115 to afford 116 have been realized using benzyl halides and
primary alkyl iodides [110]. <vy-Alkylations of o,B-unsaturated ketones have been
effected by using y-arylsulfonyl groups as regioselective control elements [111].
For example, methylation of 117 gives 118 and 119 in a ratio of about 10:1; .
subsequent treatment of 118 with zinc/acetic acid yields 120. A part of the
synthesis of steroids and other cyclic systems involved alkylation of a-potassio-
sulfones [1i12].

OH

HO OH
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Cyclization via intramolecular epoxidation has been realized on ketosulfonium
ylides [113,114]. One of the many examples cited involves the conversion of 121 to

+

a 0 Na
,/’E\\ SOZPh
02N SOZPh 02 OZPh
115 116 117
0 0 0
SOZPh
118 119 120

122 by potassium t-butoxide. The first stable ylide in the thiaazulene system, 123,
has been prepared from the parent compound and sodium hydride [115]. Rearranged

products from 123 as well as the S-ethyl and -n-propyl analogs are reported.
1 The anomalous behavior of tosylates in elimination reactions effected by alkali

iamides has been ascribed to metalation of the p-methyl group as evidenced by the
fconversion of 124 to 125 (70%) by potassium amide and methyl iodide [116].
%Elimination reactions have been employed in the conversion of 126 to 127 [117], the
transformation of 128 to 129 [1]8], the preparation of benzyne adduct 130 from 131,
potassium amide, and furan [119], the synthesis of alkadienylidenecarbenes 132 [120]
and 133 [121] from triflates, and the conversion of 134 to 135 by sodium
bis(trimethylsilyl)amide [122].

Vinyl monomers such as 2-vinyipyridine, methyl methacrylate, and methacrylon-
itrile have now been polymerized by complex bases comprised of sodium amide/sodium

alkoxides [123]. Such bases appear to be general anionic initiators in THF as well

e |

121 S 122 S 123

'R.eferem:es p. 158
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as in toluene. Two other papers discussed the use of solutions of alkali metals
in dicyclohexyl-18-crown-6 to polymerize methyl methacrylate [124], butadiene
{1257, and isoprene [125].

Symmetrical conjugated dienes such as 136 have been obtained at 0° from
alkenylboranes 137 and the related cyclohexyl derivatives, sodium methoxide, and
copper(I) bromide complexed with dimethylsulfide [126]. The intermediate
alkenylcopper reagents have been trapped at -15° with alkyl halides to afford
1,4-dienes [127]. The latter procedure is illustrated by the conversion of 137
with allyl bromide to give 138 (92%).

Turning to the area of reductions, non-solvated intercalates KCB’ RbCB,
and CsC8 have been prepared from the metals, flake graphite, and catalysts such as
monoolefintris(trialkylphosphane)cobalt(0) complexes in pentane [128].

3 and 5p2—5p3 bonds in aralkanes has been effected by

Cleavage of both sp3—sp
sodium potassium alloy in glyme-triglyme as evidenced by alkvlation with methyl
iodide [129]. For example, 1,1-diphenylethane affords ethylbenzene and 2,2~
diphenylpropane. The intense blue solutions obtained from eutectic mixtures of
sodium potassium alloy in THF at 0° in the presence of 18-crown-6 and t-butyl alcohol
have been used to reduce acetylenes to mixtures of cis- and trans-olefins, and
benzoic acid to cyclohexanecarboxylic acid (86%) [130]. Another paper demonstrated
that reduction of six alkyl-substituted butadienes by sodium in 1iquid ammonia
prefers to occur by the 1,4-route through cisoid conformations [131].

Ph”/~‘\¢’/\\\OS02—<E§§j>—Me th”‘\\/”‘\\osoéf<:::j>-—st Br\\
126

124 125
C1
127 128 . 129
Br
90U
R2C=C=C=C:
Br . -

130 131 , 132



153
=C==C==-~- / O e ===
RyC=C=C=C=C=C: Ph3P/\g/ PhgP=(=C=0

133 134 ' 135

___\_————- @B\__ n-Bu
n-Bu —}-Bu \:‘\&

136 137 138

Aryl benzoates have been found to undergo clean reduction by sodium in
ammonia in the presence of water [132]. For example, 139 gives 140. In contrast,
the parent acid of 139 affords 141 and 142 [133]. In related work, polystyrene-
bound anthracene has been converted to the corresponding radical anion by sodium
napthalenide [134]. 1Its chemistry is similar to that of soluble alkali aromatic
radical anions.

OS O O AW

139 140
O Rt (O
141 142

Other papers concerned with reductions discussed alkali metal induced
transformations of cis-1,2-dibenzoylalkenes [135], reductive decyanation of
alkylnitriles by potassium on alumina [136], and the preparation of [3.1.1]
propellane.(143) by treatment of 144 with sodium [137].

, ] o -
) . ) , Br

w0 144

References p. 158
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3. INORGANIC AND ORGANOMETALLIC COMPQUNDS

Combination of sodium cyclopentadienide with gadolinium (I1I) chloride in
THF has given Cp3Gd-THF [138]. The results of an X-ray study on this material are
described.

Neopentylidene compliexes 145 and 146 have been prepared by sodium amalgam
reduction of 147 and 148, respectively [139]. The only "dz“ alkylidene complex
which does not contain an olefin ligand, 149, was similarly obtained by reduction of
150. Each reaction was performed in the. presence of trimethylphosphine.

Ta(CHQMe ;) (H) (C1) Z(PMeS) 3 Ta(CMe,) (QiQMe) () (PMes] C1L
145 146
Ta(CH,(Me;)C1, Ta(CMe;) (CH,(Me)C14
147 148
Ta(CHCMe3)c1(PMe3)4 Ta(CHCMeg)C13(PMe3)2
149 150

Wnile chromium derivative 151, prepared from the parent compound and potassium
t-butoxide, could be akylated at 730° to afford 152, it rearranged at temperatures
above -20° to give 153 [140]. Several condensations of related indenyl complexes
are discussed.

151 152 _ 153

Functionally substituted ns-cyc1opentadieny1_meta] compounds may now be obtained
by in situ acylation of sodium cyclopentadienide followed: by appropriate transition
metal halides or carbonyls to yield derivatives‘Sﬁch as 154 (M = Cd and Ni, R =
‘Me and OMe), 155 (M = Rh or Co, R =H, Me, or 0Me), 156 (M = Cr, Mo, U) and others
{141]. Other VI A compounds prepared by simple condensat1ons were 157 (M.= Cr,

Mo, W) from 158 and MeZAsCz [142], 159 from 160 and KAsPh2 [143] and 161 from the.
d1chlorod1pallad1um der1vaf1ve and NaHo(CO) Cp [144] : A
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o
0 0
OMe
R M
oc” Nco oc” c,O\NO
154 155 156

The completely unexpected 162 has been obtained from isocyanide reagent
Mn(C0)4(CNMe)Na and methy! iodide [145]. Reaction of carbyne complex 163 with
NaRe(CO}g has been shown to afford 164, a new type of complex containing the

phenylketenyl moiety as the bridging Tigand [146]. The X-ray structure of both
162 and 164 are discussed.

Cp (CO)3MAs Ne,, Cp(C0) ;MNa

(0C)5CrC(AsPh, NEL,
157 158 159
@ Mo(C0),Cp
N
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MeA N ; 7
\\ /\Me , [(Cp)(CO)stcph]Bc14 (Cp)(co)zr-i\n\-—?e(co)4
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The long-sought anion 165 has been obtained from 166 and potassium metal, then
combined with iron(II)chloride and cobalt(II)chloride to afford tetradecker sand-
wich complexes 167 (M = Fe, 53% and M = Co, 42%, respectively) [147]. The crystal
structure of 167 (M = Fe) 1is described. ’

Fe
5
_ Z::> — _ _ \BM
Fe K Z:;;:> L 7n "éiéézg\
Fe
208 - &
I
- _ » d2
165 166 167

Cyclocarbonylations of monosubstituted olefinic tosylates by NazFe(CO)4
have been found applicable to the synthesis of five-,six-, and seven-membered rings
as well as spiro compounds [148]. For example, 168 leads to 169 (70%). Cyclizations
are also realized on iron complexes illustrated by 170 [149]. Thus, its treatment
with sodiomalononitrile in THF affords 171 which ultimately yields 172. «,B8-un-
saturated ketones have been obtained from allenes, NazFe(C0)4, and alkyl halides
[1501.

Ts

%8 6 -
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OMe 0
Fe(CO)3
N CN
CN_ CN
171 172

Metallacycle 173 containing two cobalt atoms in the ring has been obtained from
174 and 1,3-diiodopropane [151]. Several reactions of 173 are disclosed. New
élusters HCoRu3(C0)]3, HCORUZOS(C0)13, HCoRuOsZ(CO)13, and HC0053(CO)]3 have been
orepared from KCo(CO)4 and Ru3(CO)]2, RUZOS(CO)]Z, RuOsz(CO)]z, and 053(C0)]2,
respectively, followed by protonation [152].

N

\cp

CP

0
173 174

The first 1,2-azaboroline, 175, has been synthesized from 176 and potassium
[153]. Attempts to convert 175 to its alkali metal salt have been unsuccessful

to date.
| c c1

Ph

175 176

Finally, alkali metal hydrides have been found capable of metalating Si-H [154],
Ge-H [155], and -Sn-H [TSS]‘bqnds to afford the alkali silicon, germanium, and tin
derivatives, respectiVe]y. For‘examp]e,'triethy]silane'and potassium hydride give
potass1otr1ethy]s1]ane. Such der1vat1ves can also be obtained by cleavage of
silicon-silicon and t1n tin bonds using a mixture of potassium hydr1de/sod1um
. hydride. ‘Condensatlonsvof,the,a]ka11 der1vat1ves with e]ectroph11es are discussed.

Refegeﬁ;& p. 158 N



158

REFERENCES

9.
10.

11.

12.
13.

14.
15.
16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.

27.

28.

H. Yasuda, M. Yamauchi, and A. Nakamura, J. Organomet. Chem., 202 (1980) C1.
G. Jaouen, S. Top, and M.J. McGlinchey, J. Organomet. Chem., 195 (1980) cs5.
S. Kiyooka, Y. Ueda, and K. Suzuki, Bull. Chem. Soc., Japan, 53 (1980) 1656.
S. Kiyooka, T. Kodani, and K. Suzuki, Bull. Chem. Soc., Japan, 53 (1980}
2318.

A.G. Anastassiou and H.S. Kasmai, Angew. Chem., 92 (1980) 53; Angew. Chem.
Int. Ed. Engl., 19 (1980) 43.

A.G. Anastassiou, H.S. Kasmai, and M.R. Saadein, Tetrahedron Lett., (1980)
3743.

A.G. Anastassiou and H.S. Kasmai, Angew. Chem., 92 (1980) 402; Angew. Chem.
Int. Ed. Engl., 19 (1980) 393.

P. Belser, G. DesbiolTes, U. Ochsenbein, and A. von Zelewsky, Helv. Chim.
Acta, 63 (1980) 523.

M.T. Jones and R.H. Ahmed, J. Phys. Chem., 84 (1980) 2913.

F. Gerson, J. Lopez, A. Metzger, and C. Jutz, Helv. Chim. Acta, 63

(1930) 2135.

F. Nemoto, K. Ishizu, T. Toyoda, Y. Sakata, and S. Misumi, J. Am. Chem.
Soc., 102 (1980) 654.

W. Lubitz and T. Nyrtnen, J. Magn. Res., 41 (1980) 17.

F. Gerson, G. Plattner, R. Bartetzko, and R. Gleiter, Helv. Chim. Acta,

63 (1980) 2144.

K. Nakamura, J. Am. Chem. Soc., 102 (1980) 7846.

D.A. Hutchinson and J. Russell, Chem. Phys. Lett., 75 (1980) 395.

S. Konishi, S. Niuzuma, and H. Kokubun, Chem. Phys. Lett., 71 (1980) 164.
G.A. Russell and C.E. Osuch, J. Org. Chem., 45 (1980) 1242.

W. Kaim, H. Bock, P. Hawker, and P. L. Timms, J. Chem. Séc., Chem.

Comm., (1980) 577. _

W. Kaim, H. Tesmann, and H. Bock, Chem. Ber., 113 (1980) 3221.

H. Hoberg, S. Krause, and E. Ziegler, J. Organomet. Chem., 184 (1980) 1.
R.R. Dewald, S.R. Jones, and B.S. Schwartz, J. Chem. Soc., Chem. Comm.,
(1980) 272.

U. Eliav and H. Levanon, J. Phys. Chem., 84 (1980) 842.

E. Buncel and B.C. Menon, J. Am. Chem. Soc., 102 (1980) 3499.

B.S. Ault, J. Phys. Chem., 84 (1980) 3448.

D.J. Brauer, H. Biirger, and G. Pawelke, J. Organomet. Chem., 192 (1980)305.
V.T. Aleksanyan, I.A. Garbuzova, T.M. Chernyshova, and Z.V. Todres,

.Jd. Organomet. Chem., 201 (1980) 1.

F.G. Bordwell, J.C. Branca, D.L. Hughes, and W.N. Olmstead, J. Org.
Chem., 45 (1980) 3305. e
F.G. Bordwell and G.E. Drucker, J. Org. Chem., 45 (1980) 3325. -



29.

30.
31.
32.
33.
34.
35.

36.
37.
38.
39.

40.
41,
42.
43.

a4.

45,

46.

47.
48.

49.
50.
51.
52.
53.

54.

55;

56.

57.

58.

159

F.G. Bordwell, J. C. Branca, C.R. Johnson, and N.R. Vanier, J. Org. Chem.,
45 (1980) 3884.

F.G. Bordwell and D.L. Hughes, J. Org. Chem., 45 (1980) 3314.

F.G. Bordwell and D.L. Hughes, J. Org. Chem., 45 (1980) 3320.

J. Hine and D.B. Knight, J. Org. Chem., 45 (1980) 991.

C.Y. Meyers, D.H. Hua, and N.J. Peacock, J. Org. Chem., 45 (1980} 1719.

G. Cerichelli, G. Illuminati, and C. Lillocci, J. Org. Chem., 45 (1980)3952.
C. Eaborn, G. Pirazzini, G. Seconi, and A. Ricci, J. Organomet. Chem.,

192 (1980) 339.
N.H. Werstiuk and S. Yeroushalmi, Can. J. Chem., 58 (1980) 1601.

N.H. Werstiuk and S. Yeroushalmi, Can. J. Chem., 58 (1980) 1603.

V. Patel and J.B. Stothers, Can J. Chem., 58 (1980) 2728.

W.C.G.M. de Valk, A.J.H. Klunder, and B. Zwanenburg, Tetrahedron Lett.,
(1980) 971.

R.A. Brand and J.E. Mulvaney, J. Org. Chem., 45 (1980) 633.

T. Sakai, E. Amano, A. Kawabata, and A. Takeda, J. Org. Chem., 45 (1981)43.
7. Kotkowska-Machnik and J. Zakrzewski, Tetrahedron Lett., {1980) 2091.
N. De Kimpé, R. Verhes L. De Buyck, and N. Schamp, J. Org. Chem., 45
(1980) 2803.

D.A. Evans and J.V. Nelson, J. Am. Chem. Soc., 102 (1980) 774.

L.A. Paquette, G.D. Crouse, and A.K. Sharma, J. Am. Chem. Soc., 102
(1980) 3972.

N. Raju, K. Rajagopalan, S. Swaminathan, and J.N. Shoolery, Tetrahedron
Lett., (1980) 1577.

M. Kahn, Tetrahedron Lett., (1980) 4547.

M. Kalyanasundaram, K. Rajagopalan, and S. Swaminathan, Tetrahedron
Lett., (1980) 4391.

J.R. Scheffer and Y.-F. Wong, J. Am. Chem. Soc., 102 (1980) 6604.

S.R. Wilson, R.N. Misra, and G.M. Georgiadis, J. Org. Chem., 45 (1980)2460.
B. Miller and A.K. Bhattacharya, J. Am. Chem. Soc., 102 (1980) 2450.
D.W. Chasar, J; Org. Chem., 45 (1980) 3363.

M. Miller, S. Braun, and K. Hafner, Angew. Chem., 92 (1980) 635; Angew.
Chem. Int. Ed. Engl., 19 (1980) 558.

P.G. Gassman, T. Miura, and A. Mossman, J. Chem. Soc., Chem. Comm.,
(1980) 558.

R.W. Jemison, T. Laird. W.D. 011is, and I.0. Sutherland, J. Chem. Soc.,
Perkin I, (1980) 1436.

R.W. Jemison, T. Laird, W.D. O1lis, and 1.0. Sutherland, J. Chem. Soc.,

Perkin I, (1980),1450.
R.W. Jemison, W.D. 011is, I.0. Sutherland, and J. Tannock, J. Chem. Soc.,.

Perkin I; (1980) 1462.

T.'Laifd, W.D. 011is, and I.0. Sutherland, J. Chem. Soc., (1980) 1473.



160

59.

60.

61.

62.
63.
64.
65.
66.
67.
68.

69.
70.
71.

72.
73.
74.
75.
76.
77.
78.

79.

80.

81.

82.

<3.
84.

85.

86.
87.
88.

89.
90.

91.

T. Laird, W. D. O11is, and 1I.0. Sutherland, J. Chem. Soc., Perkin I,
(1980) 1477.
T. Laird, W.D. 011is, and 1.0. Sutherliand, J. Chem. Soc., Perkin I,

(1980) 2033.

J. Sunamoto, H. Kondo, F. Yanase, and H. Qkamoto, Bull. Chem. Soc.,
Japan, 53 (1980) 1361.

Y. Maki, T. Hiramitsu, and M. Suzuki, Tetrahedron, 36 (1980) 2097.

T. Irie and H. Tanida, J. Org. Chem., 45 (1980) 4961.

M.H. Mach and J.F. Bunnett, J. Org. Chem., 45 (1980) 4660.

R.R. Dewald, H. Boll, and C.G. Willett, Tetrahedron Lett., (1980) 1593.
H.G. Kuivila and G.F. Smith, J. Org. Chem., 45 (1980) 2918.

N. Kornblum, P. Ackermann, and R.T. Swiger, J. Org. Chem., 45 (1980) 5294.
A.R. Katritzky, G.Z. de Ville, and R.C. Patel, Tetrahedron Lett., (1980)
1723.

L.M. Tolbert, J. Am. Chem. Soc., 102 (1980) 3531.

L.M. Tolbert, J. Am. Chem. Soc., 102 {1980) 6808.

R.R. Bard, J.F. Bunnett, X. Creary, and M.Jd. Tremelling, J. Am. Chem.
Soc., 102 (1980) 2852.

M.J. Tremelling and J.F. Bunnett, J. Am. Chem. Soc., 102 (1980) 7375.
R.A. Rossi and R.A. Alonso, J. Org. Chem., 45 (1980) 1239.

R.A. Alonso and R.A. Rossi, J. Org. Chem., 45 (1980) 4760.

N.J. Kos and H.C.van der Plas, J. Org. Chem., 45 (1980) 2942.

N.J. Kos, H.C.van der Plas, and A. van Veldhuizen, Recueil, 99 (1980) 267.
A. Rykowski, and H.C.van der Plas, J. Org. Chem., 45 (1980) 881.

M. Novi, G. Guanti, C. Dell'Erba, D. Calabro, and G. Petrillo,
Tetrahedron, 36 (1980) 1879.

E.V. Dehmlow and S.S. Dehmlow, "Phase Transfer Catalysis," Verlag

Chemie, Weinheim, 1980.

H. Fischer and H. M. Wejtz, Synthesis, (1980) 261.

J. Becher, Synthesis, (1980) 589.

M. Schlosser, H. Bosshardt, A. Walde, and M. Stdhle, Angew. Chem., 92
(1980) 302; Angew. Chem. Int. Ed. Engl., 19 (1980) 303.

D. H. Hunter and R.A. Perry, J. Chem. Soc., Chem. Comm., (1980) 877.

R. Le Goaller, M.A. Pasquini, and J.L. Pierre, Tetrahedron, 36 (1980) 237.
M. Schlosser and P. Schneider, Helv. Chim. Acta, 63 (1980) 2404.

S.R. Macaulay, J. Org. Chem., 45 (1980) 734.

S.R. Macaulay, Can. J. Chem., 58 (1980) 2567.

M. Essiz, G. Guillaumet, J.-J. Brunet, and P. Caubere, J. Org Chem., 45
(1980) 240.

R.R. Bard and J.F. Bunnett, J. Org. Chem., 45 (1980) 1546. :
T.L. Bathman, T.D. Greenwood, J.F. Wolfe, and G.F. Morris, J. Org. Chem. ,.
45 (1980) 1086.

S. Wattanasin and W.S. Murphy, Synthesis, (1980) 647.‘



92.
93.

94.
95.
96.
97.
'98.
99.
100.
101.

102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

112.
113.

114.
115.

116.
117.

118.

19.

120.
121.
122.

161

H. Hart and K. Takagi, J. Org. Chem., 45 (1980) 34.

G. Bram, N. Geraghty, G. Nee, and J. Seyden-Penne, J. Chem. Soc., Chem.
Comm., (1980) 325.

J.A_M. van den Goorbergh and A. van der Gen, Tetrahedron Lett., (1980) 3621.
K. Steinbeck and B. Osterwinter, Tetrahedron Lett., (1980) 1515.

K.A. Parker and S.-K. Kang, J. Org. Chem., 45 (1980) 1218.

J.I. Crowley and H. Rapoport, J. Org. Chem., 45 (1980) 3215.

M. Hori, T. Kataoka, H. Shimizu, and S. Ohno, J. Org. Chem., 45 (1980) 2468.
R.E. Gawley, E.Jd. Termine, and J. Aube, Tetrahedron Lett., (1980) 3115.

S. Hoz and D. Aurbach, J. Am. Chem. Soc., 102 (1980) 2340.

S.A. DiBase, R.P. Wolak, Jr., D.M. Dishong, and G.W. Gokel, J. Org. Chem.,
45 {(1980) 3630.

E.C. Taylor and J.-H. Sun, Synthesis, (1980) 801.

M. Makosza and J. Winiarski, J. Org. Chem., 45 (1980) 1534.

U. Sch6llkopf and W. Frieben, Liebigs Ann. Chem., (1980) 1722.

J.C. Gilbert and U. Weerasooriya, Tetrahedron Lett., (1980) 2041.

Jd.C. Gilbert, U. Weerasooriya, B. Wiechman, and L. Ho, Tetrahedron Lett.,
(1980) 5003.

J. Nakayama, T. Segiri, R. Ohya, and M. Hoshino, J. Chem. Soc., Chem. Comm.,
(1980) 791. _

C.C. Dudman, P. Grice, and C.B. Reese, Tetrahedron Lett., (1980) 4645.

H. Diery and B. Renger, Liebigs Ann. Chem., (1980) 1239.

P_A. Wade, S.D. Morrow, S.A. Hardinger, M.S. Saft, and H.R. Hinney, J. Chem.
Soc., Chem. Comm., (1980) 287.

P.T. Lansbury, R.W. Erwin, and D.A. Jeffrey, J. Am. Chem. Soc., 102 (1980)
1602.

K.C. Nicolaou, W.E. Barnette, and P. Ma, J. Org. Chem., 45 (1980) 1463.

J.K. Crandall, H.S. Magaha, R.K. Widener, and G.A. Tharp, Tefrahedron Lett.,
(1980) 4807.

M.E. Garst and A.T. Johnson, Tetrahedron Lett., (1980) 4811.

M. Hori, T. Katacka, H. Shimizu, and M. Okitsu, Tetrahedron Lett.,

(1980) 4287.

C.L. Bumgardner, J.R. Lever, and S. T. Purrington, J. Org. Chem., 45

(1980) 748.

R. Bloch and J.-M. Denis, Angew. Chem., 92 (1980) 969; Angew. Chem. Int.

Ed. Engl., 19 (1980) 928.

L.A.M. Turkenburg, J.W. van Straten, W. H. de Wolf, and F. Bickelhaupt,

J. Am. Chem. Soc., 102 (1980) 3256.

M.B. Stringer and D. Wege, Tetrahedron Lett., (1980) 3831.

P.J. Stang and T.E. Fisk, J. Am. Chem. Soc., 102 (1980) 6813.

P.J. Stang and M. Ladika, J. Am. Chem. Soc., 102 (1980) 5406.

H.J. Bestmann and D. Sandmeier, Chem. Ber., 113 (1980) 274.



162

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.
135.

136.

137.
138.

139.

140.

141.

142.

143.

144.

145.
146.

147.

S. Raynal, S. Lecolier, G. Ndebeka, and P. Caubere, J. Polym. Sci.,

Polym. Lett. Ed., 18 (1980) 13.

S. Alev, A. Collet, M. Viguier, and F. Schue, J. Polym. Sci., Polym. Chem.
Ed.. 18 (1980) 1155.

S. Alev, A. Collet, M. Viguier, and F. Schue, J. Polym. Sci., Polym. Chem.
Ed., 18 (1980) 1163. '

J.B. Campbell, Jr. and H.C. Brown, J. Org. Chem., 45 (1980) 549.

H.C. Brown and J.B. Campbell, Jr., J. Org. Chem., 45 (1980) 550.

H.-F. Klein, J. Gross, and J.0. Besenhard, Angew. Chem., 92 (1980) 476;
Angew. Chem., 19 (1980) 491.

C.d. Collins, H.P. Hombach, B. Maxwell, M.C. Woody, and B.M. Benjamin,

J. Am Chem. Soc., 102 (1980) 851.

D.J. Mathre and W.C. Guida, Tetrahedron Lett., (1980) 4773.

W. Reeve and D.R. Kuroda, J. Org. Chem., 45 (1980) 2305.

P.W. Rabideau, D.L. Huser, and S.J. Nyikos, Tetrahedron Lett., (1980) 1401.
P.W. Rabideau, S.J. Nyikos, D.L. Huser, and E.G. Burkholder, J. Chem.
Soc., Chem. Comm., (1980) 2i0.

D.E. Bergbreiter and J.M. Killough, J. Chem. Soc., Chem. Comm., (1980) 319.
B. Pandey, M.P. Mahajan, and M.V. George, Angew. Chem., 92 (1980) 939;
Angew. Chem. Int. Ed. Engl., 19 (1980) 907.

D. Savoia, E. Tagliavini, C. Trombini, and A. Umani-Ronchi, J. Org. Chem.,
45 (1980) 3227.

P.G. Gassman and G.S. Proehl, J.Am. Chem. Soc., 102 (1980) 6862.

R.D. Rogers, R. Vann Bynum, and J.L. Atwood, J. Organomet. Chem., 192
(1980) 65.

J.D. Fellmann, H. W. Turner, and R.R. Schrock, J. Am. Chem. Soc., 102
(1980) 6608.

A.N. Nesmeyanov. N.A. Ustynyuk, L.N. Novikova, T.N. Rybina, Y.A. Ustynyuk,
Y.F. Oprunenko, and 0.I. Trifonova, J. Organomet. Chem., 184 (1980) 63.
W.P. Hart, D.W. Macomber, and M.D. Rausch, J. Am. Chem. Soc., 102 (1980)
1196.

W. Malisch, M. Kuhn, W. Albert, and H. Rdssner, Chem. Ber., 113 (1980)
3318.

U. Schubert, E.O. Fischer, and D. N1ttmann, Angew Chem., 92 (1980)

662; Angew. Chem. Int. Ed. Engl., 19 (1980) 643.

-M. Pfeffer, J. Fischer, A. Mitschler, and L. Ricard, J. Am. Chem. Soc.,

162 (1980) 6338.

R.D. Adams, J. Am. Chem. Soc., 102 (1980) 7476. ]

0. Orama, u. Schubert, F .R. Kreissl, and E 0 F1scher, Z Naturforsch
35b (1980) 82. :

W. Siebert, C. Bdhle, and C. Kruger, Angew- Chem., 92 (1980) 758'

- Angew. Chem. Int. Ed. Engl., 19 (]980) 746.



148.
149.
150.
151.
152.

153.

154.
155.

163

J.E. McMurry and A. Andrus, Tetrahedron Lett., {1980) 4687.

A.J. Pearson, P. Ham, and D.C. Rees, Tetrahedron Lett., (1980) 4637.

J.L. Roustan, A. Guinot, and P. Cadiot, J. Organomet. Chem., 194 (1980)367.
K.H. Theopold and R.G. Bergman, J. Am. Chem. Soc., 102 (1980) 5694.

P.C. Steinhardt. W.L. Gladfelter, A.D. Harley, J.R. Fox, and G.L. Geoffroy,
Inorg. Chem., 19 (1980) 332.

J. Schulze and G. Schmid, Angew. Chem., 92 (1980) 61; Angew. Chem. Int.

Ed. Engl., 19 (1980) 54. '

R.J.P. Corriu and C. Guerin, J. Chem. Soc., Chem. Comm., {1980) 168.

R.J.P. Corriu and C. Guerin, J. Organomet. Chem., 197 (1980) C19.



