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THEORY

The acid-induced decomposition of o-methoxy, w-diazo,
acetophenone might proceed by either of two pathways. Huisgen(1)
postulated that the mechanism was either "catalytic"” (equation 1)
or "stoichiometric,”(equation 2) and the d#ifferences in the
- mechanisms were directly related %o acid concentration, nucleo-
~ philie power of the anion of the acid, and the ionic strength
{qu the medium.

-N, ‘ +H,0
1) npoaocn-na + B® wemie> R-0#OCH,+ ---4>-R-cuccazon + 8t

‘ - -N,
,“RﬂOOOH»NZ + BA e R-OuOCHzﬂzA -——--;} R-CzooﬁzA

ggg;g = @ or "““3

It tho roaetion medium containsg only weakly nucleophilic

135 such as the bisulfate ion, upon loss of nitrogen‘

yﬁ“aunod by protonation of the nitrogen-bearing oarbon, thg
;nncloOphilic character of the ortho ring substituent beoomes
?gimportant gince it can effectively compete with the othor

' pucleophiles at the carbonium ion. If a "eatalytic” type bohe
aniem predominates, the reaction may yield some cyclic product.
Tikewise, if the medium is sufficiently polar to effectively

solvate the carbonium ion, the carbonium ion will be less



diseriminatory toward nucleophilic strength and a cyclic pro-
duct will be formed.

In the slightly polar medium of concentrated sulfukric or
glacial acetic acid in absolute ether, the closely associated
ion pair strongly favors attack only by the acidic anion to
form, even with an ortho ring substituent, a straight chain
product.

Sheffer(2) showed that by varying nucleophilicity both a
straight chain and a six-membered ring were formed. He observed,
however, that under the same conditions, o-methoxy, w-diazo
acetophenone reacts only to form the cyclic ether coumaranone
(benzoburanone) with no straight chain products observed.

Sheffer's(2) reactions with o-methoxy, w-diazo acetophenone
were carried out in ether, a non-polar medium. The aim of this
researcher's study was to determine the reaction course for the
decomposition of o-methoxy, w-diazo acetophenone, in a highly
polar, slightly nucleophilic medium containing nucleophilic
acetate ion, to form either coumaranone or a straight chain

product.



EXPERIMENTAL

Bose and Yates(3) demonstrated that, in an aqueous, acidic
medium, o-methoxy, w-diazo acetophenone(II) decomposes to form
only cyclic coumaranone(IX). Since an agueocus reaction would
not permit the formation of a straight chain product, dimethyl
sulfoxide, a highly polar compound with no ionizable protons,
was chosen as the sdlvent for all the readtions studied.

Two distinet, but related, reactions were carried out in
DMSO (as dimethyl sulfoxide will be henceforth abbreviated).
First a Lewis acid, boron trifluoride was reacted in DMSO with
II. The acid for the second reaction was acetic acid. The
acetic acid reaction was also carried out in DM30. One of the
sidelights of the boron trifluoride reaction was to determine
if the DMSO would, itself, cause a reaction with II, thereby
destroying its use as a solvent. Since boron trifluoride
has no nuecleophilic group,. the only possible nucleophilic
species are the methbxy oxygen and the sulfoxide oxygen. If
products appeared which contained evidence of DMSO interaction,
e.g. the formation of a stable -0H2-0~§(CH3)2 grouping or the
formation of coumamanone before the water was added, DMSO would
have been an ineffective solvent.

Of a1l the reactants in the two major reaétions, only the
diazoketone(II) had to be synthesized; the others were readily
available. That compound was synthesized in two steps foom

o-methoxy benzoic acid according to the following sequence:



=HO1, =80, - i
R-COOH + S0CL, ~3zp1az——go-gIa> R-00C1 ---zgao) R-COBH-I
I

I I
where R = "JNE%

About 0,30 moles of acid chloride (33 ml.) were already
available, having been prepared by this researcher for a
previous experiment. This brownish liquid was redistilled in
vacuo at 142°C at 1Tum-Hg. The boiling point of the pale~
yellow, pungent-smelling distillete was in accordance with the
literature vnlun.?ﬁ Of the 0.25 moles of I remaining after
distillation, 0.15 moles (20 ml.) were set aside for reaction
with diazomethane which was then prepared, in situ, from

" 4he method suggested by Sheffer.(D) '

An efficient condenser (at least 60 cm. long) is
fitted with an adapter to which is sealed a length of
9 mm tubing extend nearly to the bottom of a five-
liter, round~bottomed flask which serves a a distil-

1tidation receiver. The receiver should be closed with
a2 two~holed cork, with drying tube attached if anhy-
drous diazomethane is desired, The receiver is placed
in a2 well mixed ice--salt bath and sufficient dry

 ether (about 100 ml.) is added to cover the tip of

the adapter tube.
: In a five~liter,round-bottom flask are placed three
l4ters of U. S. P. grade ether, 232 ml.of @iethylene
glyeols monoethyl ether, and 336 ml. of 30% sodium
hydroxide solution. This mixture is cooled to 0°C
before starting. When this temperature is reached,
72 gms. of bis(N-methyl, N-nitroso) terephthalimide
are added in one portion.

The flask is immediately transferred to a heating
mantle and connected by a gooseneck to the condenser.
The reaction mixture is heated just sufficiently to
distill about two liters of ether in two hours. An
80% yield is average.

After the reasction mixture had turned white, the heating
mantle was turned off, ice was added to keep the distillate




at 6'0 and for five minutes, the 0.15 moles of acid chloride
was poured into the ethereal diazomethane. Nitrogen gas mas
rapidly evolved. The reaction nixture was allowed to stand
overnight and to return to room temperature. :
REACTANTS moles gms, ml, mol. wt. _ b.p.

wgﬁgxzﬁl oride 0+15  25.5 20,0 170.6 = 145
m 0.45___gas 42,0 _____-23
expected yIs1d, gms. —_ "actual yisld
29.8 | did not
. ‘ ‘ 1solate

etophenone

[Attor thn evolution of nitrogen had stopped, the ether golution

7';una first filtered,to remove polyethylemes formed trom' excess

5;i4£a£¢n~than¢. andvthen evaporéted, in vacuo, heating with =
“annnﬁlo the flask containing the diazoketone only sufficiently
tblqanpehsntc for the heat loss due to éther evaporation. To
 the viscous, &aikuornase diazoketone, 0.2 moles (14 ml.) of
DMSO were added. Iikewise 0.2 moles of DMSO were sdded %o
0.075 moles (8.88 ml.) of freshly distilied boron trifiunride
ﬁth‘rat&. The purpose of this addition of excess DMSO was the
ruﬁuﬂtian of the concentration of available ether, whose non=
phlar effects might alter or affect the reaction course. Upen
addition of the DMSO to the boron trifluoride, a violent reaction
ensued, considerably heating the reaction vessel. The reaction

was probably a substitution of the ether adduct by the DMSO

(equation 3), since the ng%foxid. oxygen is noroe;fgutivu
e 3
5 F . ¢.H




(Lewis basic) than the ether oxygen. Whether or not the newly
formed coordination complex would be so stable as to be une
reactive was not known at the time. However, the reaction was
continued. That boron trifluoride was reacted in less than the
theoretical molar proportions was a consequence of both the
instability of the diazoketone and the reactivity of the
fluorines, If some of the diazoketone had indeed decomposed,
then the excess of boron trifluoride would favor a fluorine
for hydrogen substitution in the ensuing reaction to form
unwanted b' produets.(equation 4)

~BF
---2-) R-C=0CH,F  (4)

With the DMSO solutions prepared and chilled to 0°C, the
diazoketone was added to the boron trifluoride from = dropping
funnel over the course of one hour. Nitrogen was evolved as
each drop of digzoketone reacted. A reaction mechanism, as
postulated by Sheffer, was modified %o accoun¥ for the DMSO

solvation effects. (equation 5)




If DMSO plays no role in the reaction intermediates except as

a solvent, the reaction will proceed from IV to X with the
formation of the acyl alcohol. If DMSO reacts to substitute
for the nitrogen by either an Snl-type mechanism or a concerted
Sn2-type mechanism, the the reaction will proceed to intermediate
V. Whether the glyoxal or oxonium intermediate is then

formed on addition of water depends wupon the pucleophilic
strength of the methoxy oxygen and upon the exact role of DMSO.
If DMSO actually forms the carbon-oxygen hond, then phenyl
glyoxal is the probable produet. If, however, intermediate V
is sinply a DMSO solvated carbonium, it will immediately upon
formation react to form the oxonium intermediate VIII which
will yield coumaranone upon hydrolysis. A third course of
reaofion might be dependent upon the formation of VI as an
intermediate as the nitrogen leaves. By hydrolysis with

water of the boron trifluoridé complex at the oxygen atom and
of the methyl group at the oxonium ion, coumaranone would be
formed, via intermediate VIII.

When water, in excess, was added to the reaction flask .
after a day had elapsed to allow the reaction to go to come
pletion, a redish oil separated. BEther was added to affect a
clean separation and extracion. The red iayer 8isolved in the
ether. The ether layer was first washed twice with water and
then washed three times with sodium bicarbonate(5%) to neu-
tralize any remaining acid. The water layers were returned to

the original water solution; the bicarbonate layers were



discarded. The ether was again washed with water and the wash
discarded. Evaporation of the ether left orange and red
crystals of indéterminate melting point. When recrystalized
from benzene, a sharp melting point of 98°-99°C was obtained,
and the product was identified as coumaranone by comparison
to a2 known infrared spectrum. The original water layer was
washed with ether, which , when evaporated, showed crystals
similar to those in the original ether layer. The water layer
was then evaporated in vacuo. Neither the distillate nor the
residue produced 2 precipitate when treated with 2,4~dinitro-
phenylhydrazine.

At this time it was realized that one of the reasons for
the lack of the appearance of compounds other than coumaranone
might be the interference of any excess DMSO. DMSO is soluble
in water, ethanol, ether, acetone, and ethyl acetate. Phenyl
glyoxal is soluble in water, alcohol, ether and chloroform.
There were no literature references on solubilities or derivatives
of the o-methoxy eubstituted phenylglyoxal.

Since not all of the diazoketomehad been used in the initial
reaction, the reaction was repeated under the same conditions.
The purpose of this was to employ 2 different spparation
scheme. While the reaction products were extracted with ether
and washed with sodium bicarbonate, it was observed that, in
this experiment, the bicarbonate layer became redish. When acid
was added to a small aliquot, & yellow color reappeared, but it

appeared paler than the yellow of the original reaction mixture.



In the determination of the water layer, a continuous ex-
traction system was constructed and run for about thirty
hours. At the end of that time, the ether layer of the
collected extract was dark orange. Zfter being dried with
anhydrous sodium sulfate, the ether was evaporated. A yellow
liguid and yellow specks of solid remained.

On the vapor pressure chromatograph, a known solution of
coumaranone 1% in ether was tested to determine retention
times. The ether peak appeared after 1.2 boxes, the coumaranone
peak after 9.0 boxes. All VPC samples, including the known,
were run in 504 portions, with amplification at 1x, helium
pressure at 10 psi, and columm temperature at 220°C. The ether
concentrate(not the extract, but the original ether layer)
yielded two peaks corresponding to ether and coumaranone at
1.1 and 9.0 boxes, respectively. The ether extract from the
water layer showed only the ether peak at 1.1 boxes., An NMR
of the ether wxtract showed no phenyl-group hydrogens, but
yielded two peaks slightly downfield from TMS. The peaks were
assumed to be ether. A standard coumapanone sample in 03013
(chloroform) was tested on the Perkin-Elmer infrared spectré—
photometer. The IR confirmed the previous results obtained
with the VPC and NMR.

The water layer remaining after the continuous extraction
was tested with 2,4 DNP. No precipitate resulted, and glyoxal
formation seemed to be absent in the reaction. The analysis of
gpectral data will be found in the spectra section of this paper.




The second major reaction, the decomposition of o-methoxy, w-
diazo acetophenone with acetic acid in DMSO was pgdyeformed
twice. In the first reaction, the 0.1 mole of acid chloride
remaining from the boron trifluoride~initiated decomposition
was reacted with about 0,32 moles of diazomethane prepared
as before with the follewing changes in reactant quantities
and reaction conditions.

2000 ml, flask 240 ml. 30% NaOH
1200 ml. ether 72 gms., bis(N-methyl,
180 ml. diethylene glycol. N-nitroso) terephthalimide

monoethyl ether

The theoretical yield of diazomethane 15‘0.4 moles and an
expected yield of 0.32 moles (80%) was assumed for the re-
action molar ratio. The theoretical yield of diazoketone was
&s then 0.1 mole of 16.8 gms. It was not isolated, but rather
reacted immediately with glacial acetic ackd., As in the decom-
position with boron trifluoride, the diaszoketone and glacial
acetic acid were both disolved in 0.2 moles of DMSO., Heat was
‘evolved upon addition of DMSO to the acetic acid which was

: proaont in a molar ratio of 4:1 with the diazoketone. The
yﬁrpoae of the large molar rationwas to provide the optimum
conditions for nucleophilic attack of the acetate iom, 1i.e.

itl presence in high concentrations. The reaction mechanism

is hypothesized as follows: (equation 6.) 608
-N CH.
onil + i s nececiifl s nepuoiiye o3 s Hom,olln,

Equation 6. Olof™®  aHoE "°
where R = [jIOGH3 ‘Hﬁ ~OH,0f ”

10



A8 the acetic acid was added to the diazoketone, nitrogen
wag evolved as previously observed. The nitrogen was collected,
and its volume measured. The collection apparatus consisted of
tw0,1000 ml. graduated cylinders filled with water and inver-
ted in a large beaker with water covering only the bottome of
the cylinders. A rubber hose from the reaction flask was
placed half-way up a cylinder. As one cylinder filled, the
hose was quickly transferred to the other cylinder. At the

end of a day, the following measurements had been taken:
Cylinder 1 Cylinder 2

volume of cylinder, initial 10 ml. 40 ml.
volume of cylinder, final 970 ml. 480 ml.
volume of gas collected 960 ml. 440 ml,

The reaction flask volume was about 500 ml, of which 100 ml
was reaction liquid, leaving 400 ml: for gas. The vapor

| pressure of water at room temperature, the solnbility of
nitrogen in water at room temperature, and the solubility of
nitrogen in the reaction mixture were all neg;iéfcd in the
tinal.d;tarninationa The total volume of gas collected was
about 1800 ml, The volume of one mole of any gas (ideal) at
 BTP is 22,4 liters; the volume for 0.l mole is 2.24‘11ter§.
The yield is therefore (%%%g) 160 = 80%.

L After the completion of the reaction, 70 ml: of liquid
| pemained in the flask. This was divided into a 50 ml, snd
a 20 ml, portion: To the 50 ml: aliquot,; 100 ml of water was

added, To the 20 ml. aliguot, 20 ml, of ethanol was added, the

mixture stoppered and put aside.



In the aliquot to which water was added, a yellow solid
immediately predipitated, leaving a yellow filtrate. This
gystem was then filtered, weighed, and %ested on the melting
point apparatus. The melting range was 69°~78°C. The wet
weight was 11.7 gms. A wet weight of 1.5 gme of the preeip-
itate was reerystalized from ethanol-water with a subsequent
melting point of 83°-85°C, This was recrystalized agein from
hot, absolute ethanol when it was realized that the precipi-
tate was only slightly soluble in cold ethanol or methanol,
but very soluble in their hot solutions. Three orops of
crystals were obtained, The firet had a melting range of
94-96°C, the second 95°-97°¢, and the third 96.5—98‘6.

The remeinder of the precipitate was dried and ruaryatalised
from methanol. Table 1. shows the recrystalization data.

Crop # melting range weight
1 94-95°C 0.8 gn.
2 92494°C 0,7 gm.
3 94.5-96°C 0.31 gam.
. TABLE 1. .

The second erop of the 1.5 gh. aliquot (m.p. 95-97°C) was
recrystalized from methanol and en NMR spectra taken. The
singlet at 276 cps at sweep width 1000 cps ( 2.3 ppm) fmmis-
taksbly represents the -0-CH,-Us=0 hydrogens, the only hydrogens
in the compound coumarsnone aside from the ring hydrogens, A%
%,5-4,0 eps the aromatic hydrogen splitting lines appeared.

From their reaction to dilute sodium hydroxide (5%) by
turning a deep red, all three crops were determined to be
coumeranone, in various stages of purity. This hydroxide

az



reactiony which is hypothesized as follows{equation 10.),
is related to the coupling of coumaranone at the furanone
ring hydrogens with organic bases to form dyes.

(10.)

This reaédtion proved to be most usernl for rapid determination
of the presence of coumaranone, since the red hue of the
organic anion is very intense.

The yellow mother liquor was extracted three times with
ether., The ether layer was then extracted three times with
bicarbonate solution (5%). The bicarbonate extract was
acidified, reextracted three times with ether, dried, and
evaporated. A brown tar remained, smelling atrongly‘or
acetic acid. The ether layer was then extracted with sodium
hydroxide, Subsequent evaporation of the remaining ether layer
led to ﬁrown—oransn erystals of melting range 41°-65°C. To
the crystals, two drops of methanol were added and the solution
decanted from the remaining oryatals which were c¢lear. The
erystals were rinsed with ether and melted at 65. 5'-66'0.

An IR spectrum was daken and it proved to be idemtical with
coumaranonel The discrepancy of the melting pbintl is in-

explicable.
The hydroxide extract was acidified and &tracted again

with ether. The ether was then dried and evaporated. A dark
brown liquid and solid remained. This product was placed

on an alumina-packed chromatogram column. Benzene was the

13.



initial elutant. The solvent was varied in ionic strength
from the original benzene Vo water while twenty-five samples
were taken. The following table (table 2.) desecribes the

results. spectra were run on the contents of the

50% benzene "

50% ethyl acetate PaLS yasiew
9«15 ethyl acetate yellow
16-18 ethyl acetate + yellow

acetone
19-24 absolute ethanol dark yellow

29 water red
(fable 20)

first anﬁ last bottles. Although the colors were different, the
spectra were identical. Both spectra corresponded exactly to
the standard spectra of coumaranone. '

Since thoveffootu of the excess acetate ion on the oxonium
intermediate héd not been studied in the first reaction,
another sample of o-methoxy, w~diazo acetophenone was prepared
and decomposed with acetic acid in a 4:1 molar ratio. Two-
tenths moles of acid chloride, prepared as previously described,
were added to about 0.6 moles of diazomethane, prepared in sity.
Acetiec acid, 0.8 moles (48 ml), in 30 ml of DMSO were then
added to the resulting diazoketone in DMSO. The reaction was
allowed to stand for 24 hours before the excess acetic acid
was evaporated in vacuo at 32-35°C. About 30 ml. of DMSO was
then evaporated from the reaction mixture at 798-81°C (16mm-Fg).
The remaining liquid was divided into two equal aliquots. To the
first aliquot, water was added immediately. Both yellow and red
precipitates were formed. The second aliquot was allowed to

14.



stand, stoppered, for three days. At the end of that time,
red crystals wéro observed in the flask.

The erystals from the anhydrous mixtnxo were filtered and
recrystalized from methanol., They melted sharply at 97°C, and
their iR.speetru- was identical to that of coumaranone. Since
water had not been added, there was strong evidence that
the oxonium ion was indeed an intermediate and that solvation
was the only DMSO reaction at the carbonium-type ion. That is,

a DMSO reaction intermediate 2 0 8(333)2 does not

form, The unstable oxonium ion is probably immediately
"elcuxhﬁvby the acetate ions in solution to form coumaranone
and methyl acetate.

To the mother liquor remaining after filtration of the
 anydrous layer, water was added slowly. Pine,red crystale
appeared immediately and,gs more water was added, the iolution
ltirtod to turn yellow. By use of a buret, waker was added

just to the point of color change. The solution was again
filtered, and the red erystals recrystalized from methanol;
their spectre showed them to be coumaranone. Water was then
added,in excess, to form a yellow solution. By the same process
of filtration and recrystalization, the éharacter of the yellow
erystals was also determined as coumaranone«

By extraction prodedures end use of the ER spectrophotometer,
the two different types of erystals in the first aliquot were
also analyzed. Both tgpes of erystals were coumaranone.

The use of ortho-phenylenediamine for use 14nnking derivatives

15,




was considered, since it is generally specific to «-diketones,

& possible reaction product. However, it was not used for

two reasons. First, no o-methoxy phenylglyoxal was available

with which to make a standard derivative. Since coumaranone

also has a keto group, two moles of it might react with the

amine to form ‘j‘..tZN*ﬁé o iy

: 5 Y »

'?fiﬁhi.fbnﬁibility of separation of the two posaibloderiiﬁ$ivvn
'1f:g£$§nr»hy extraction with base of the oounaranpnp~cqﬁ§i§¢
ffﬁgéqiunt or by column chromatographic methods was not itﬁdxnd. but

 : has distinet possibilities of success.

16.



SPECTRAL ANALYSIS
The infrared spectra of coumaranone proved invaluable in
the qualitative determination of reactidn products., Determin~
| ation was made by comparison of the spectrum of the unknown %o
the spectrum of the known. The major coumaranone peaks were

 assigned as follows (Table 3,) ( Graphs la, 1b).

Freguency(em™)  Assignment
' 3000 =C-H stretch
1720 C=0 upward shift in frequency caused
by loss of coplanarity because of
ortho substitution

1612 C=C satretch

14601480 0=C stietch

1320 Ar~03C

1295 =0 streteh, C~H out of plane deformation
1180 C=0 stretech C~H out of plane deformation
1140 0=0 streteh C-H out of plane deformation
1100 C-H out of plane deformation

10k5 not pssigred

995 not assigned

A ', 837 ,lnot assigned 3
¥ibrations at 770-735 em ~ which are expected for vibrations on
- an ortho-substituted ring were observed in only some of the

spectra studied, Their sbn:nlo*haa not been accounted for.
e

 Using a sweep width of 1000 cps, the NMR spectrum showed
 the expected aromatic hydrogen aplitting in the region af
3.4-3,9 ppm. A singlet was observed at .3 ppm (276 cpsX. Graph 2).
Coumaranone has only two equivalent hydrogens besides the
aromatic ring hydrogens. The assignment for the representitdvec:
. pinglet was taken from Sheztor%ilnn reported a tau value of

i , :
5,68 for the peak of =COCH,0- in chromanone=-3, 0. 20, This
* Mz

j 'Qerr0apondl with the value of 276 cps at sweep width 1000 eps.

17
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CONCLUSION

Since coumaranone is the only product obtained when
o-methoxy, w-diazo acetophenone is decomposed with glacial
acetiec acid, a concerted mechanism for the departure of nitrogen
followed by the nucleophilic attack of the methoxy oxygen is
indicated. The acetate ion in DMSO solution has been shown
to be sufficimntiy active to cleave the methyl group from
the oxonium ion. Since the oxonium ion had been cleaved before
the addition of water, the acetate ion, which might have been
tied up as an acetate~dimethyl sulfoxide complex resulting
in the observed intense heat of solution, was available as a
nueleophile, With no nucleophile competing with the methoxy
group, no mechanism could be postulated.

If 2 non-concerted mechanism (pure Snl) mechanism pre-
vailed, then an acetate ester 4buld form due to the nucleophiliiecity
and availability of the acetate ion. No ester was discovered
in the reaction produets. Further, if the reaction was
catalytic, then, as water was added, oc~hydroxy acetophenone
whoudd appear as a product by attack of the OH on the car-
bonium ion. No aleohol was detected. Thus it appears that the
proximity of the nucleophilic methoxy oxygen to the nitrogen-
bearing carbon provides a route for a concerted mechanism.

The methoxy oxygen attacks the active carbon as the nitrogen,
a good leaving group, depPrts, leading only to the oxonium

intermediate. When water is added, it can only hydrolize
the methyl group from the oxygen, if any methyl groups had
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been left uncleaved by the laek of sufficient acetate ion, and
precipitate the coumaranone which is more soluble in DMSO than
in water,

The DM30O reacts similarly to the aqueous medium as
aglcribod by Bose and !atoa(?i Apparently, the nueleophilicity
of acetic acid plays no role except to effeet the methyl group
ecleavage and supply the hydrogen to protonate the carbanion
portion of the inner diazonium salt,

To determine whether the decomposition always follows a
conserted mechanism, the reaction might be carried out in
a medium of very low polarity, e.g. benzene or cyelohexane,
whgr. ion-palr formation would be more favorable than sclvated
ions, The use of a very strong nucleophilic anion of an seid,
such as I” in HI, might also provide a key to the mechanism.

The decomposition of the diazoketone, garried out at an
asymetric center such as in o-methoxy, w~diazo, w-methyl
acetophenone might aid in reaction course determination
because of its stereospecific geometry. However, by thti
researcher's method of diazoketone preparation, the asymetric
diazoketone would involve preparation of cn,JEH§; which, even
if easily prepared, could tautermerize te‘ﬁkz-cnz- osresulting

in unwanted (non-asymetric) diazoketones.
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