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give the relative positions of n% and w9 orbitals which change with
substitution, so that the n" orbital lies below the m0 orbital for the
most basic éximes.

A similar situation is found with cyclic diazines. The (lone~pair)
IP, of pyridazine which shows enhanced reactivity towards voth acylating

5,11 ig found to be ca. 0.5 eV lower than the values

and alkylating agents
normally found for other nitregen heterocycles (lying close to that of

12
benzene (9.25 eV)) for the removal of m° electrons.”.
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TRANSITION METAL CATALYSED REACTIONS OF DIAZOCOMPOUNDS - II

INSERTION IN THE HYDROXYLIC BOND

. . . . + .
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Laboratoire de Chimie Macromoléculaire et de Catalyse Organique
Université de Li&ge - Sart Tilman - L0O0O Lidge - Belgique

(Received in UK 2 April 1973; accepted for publication 19 April 1973)

Since the pioneer work of Meerwein and co-workers on the
reaction between methylene and 2-propanol (1) and of Yates on the copper-cataly-
sed decomposition of diazoketones in alcohols and phenols (2), insertion of
various carbenes and carbenoids in hydroxylic bonds has been largely investigated.

In the course of our study of the transition metal-catalysed (3) reactions of

__diazoalkanes, we have already succeeded in demonstrating the feasibility of a

selective and quantitative cyclopropanation of olefins in the presence of
palladium salts with some degree of stereocontrol (k).
We are now able to report an homogeneous rhodium-catalysed insertion of ethyl

diazoacetate (EDA) in the hydroxylic bond of alcohols, water and weak acids

R -0~ CH CO CH CH.L + W
Catalyst e 2273

These reactions are nearly quantitative at room temperature, even with very low
catalyst concentrations. In each case, the balance in mainly constituted of
ethyl maleate and fumarate resulting from the formal dimerization of the

corresponding carbene. Some of our results are summarized in the following table.

2233
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Catalyst EE?E%%EF R % Yield
Rh2(OAc)u 600 C Hg - 88
Rhe(OAc)h 600 (CH3)2CH - 83
Rh2(OAc)h 600 (CH3)3C - 82
Rh2<0Ac)h 600 H - 80
Rh,(0Ac)) 600 CH,CO - 93
Rh 013.3 H,0 125 02H5— 64
Rh 013.3 H20 125 (CH3)30 - 58
Rh Cl(PPh3)3 125 c2HS - Lo

Reactions were carried out using the corresponding alcohol as
solvent (50 cc) and adding at a constant rate 5.10-2 mol. of EDA in 4 h.
wvith a dropping funnel. All the products obtained were identified by their
physical properties.

As shown in the table, ethoxycarbonylcarbene is inserted with
equal efficiency in the hydroxylic bond of ethanol and t-butanol. However,
competitive reactions with equimolecular mixtures of alcohols gave the following
relative reactivities of OH bond toward attack by the carbethoxycarbene produced
by this catalytic way :
ethanol 2.12, propan-2-ol 1,20, and t-butanol 1.00. This is also the 6rder of
decreasing acidity of the alcohols as well as the order of increasing steric
hindrance,

Photolysis of diazomethane in the same alcohols give a similar
order of reactivity (5) however, by-products resulting from C - H insertion
are also formed which are not found in the present catalytic reactions.

The specificity and generality of our system is to be compared

elso with the cupric chloride-catalysed decomposition of EDA in various alcohols

which afforded OH insertion products only in low yields (6). Thermal and photo=

No, 24 2235

lytic activation as well as acid catalysis led again to the same lack of
specificity and generality (7, 8, 9).

‘ On the other hand, the determining influeﬁce of the
transition metal (probably through initial formation ofs an EDA-metal complex)
is élso reflected in the first-order dependance on the rhodium concentration
found by spectroscopic and volumetric measurements.

Further work is in progress to better define mechanistic and
preparative aspects of this method. For instance, methylation of alecohols by

gageous diazomethane seems to be particularly promising. However, the most

interesting development will be probably the formal extension of the

Sendmeyer reaction to aliphatic diazocompounds, since first studies with
aqueous solutions of NaCl, KBr and KI show an important competition between
the nucleophilic anions and the hydroxyl group to yield the corresponding

halogenoacetates.
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2 k3 and k4).

and k3’ were dissected into the syn- and anti-components (k

formation (kl, k Next, the overall rate constants for the trans-alkenes

l formation, k1

s~ t-11 ’
‘ ka—)t-ll and ks—)t—III , ka—»t—III s respectively). For some derivatives it could be per
I kl
| ————> trans - RCH,CH=CHBu (t-11)
k
| _ 4 2 .
. < cis - RCH_CH=CHBu (c-II)
lz RCH,CHCH,,Bu e Ky 2
| A : 0 | . trans - RCH=CHCH,Bu (t-111)
NMe,Cl k,
~————> cis - RCH=CHCH,Bu (c-111)
R = H, Me, Et, Pr, i-Pr, t-Bu

formed quantitatively, on basis of the reported6'a contributions of the two alternative

pathways to the particular isomer formation. For other derivatives, where the data were

hot available, values from closely related systemsﬁa’7 had to be used in the calculation.

,
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