- DIAZALD KIT

¥

- DIAIOMETHANE ~
~ GENERATOR

4".

P

‘A glassware kit for the safer preparation of
diazomethane. de Boer and Backer! rec-
" ommend glassware without sharp edges
or ground glass joints. Qur Diazald®
- Kit features Clear-Seal®* joints
. manufactured by the Wheaton Scien-
~. tific Co. These Clear-Seal joints
_’do not require grease, thus
avoiding contamination.

DIAZALD® KIT with '§ 19/22 Joints
Cat. No. Z10, 025-0 — $69.50

®Trademark Aldrich Chemical Company, Inc.
* *License Ronor S.A., Berne, Switzerland

(1) T.J. de Boer and H. J. Backer,. Org. Syn.
Coll. Vol. 4, John Wiley and Sons,
New York, N..Y. 963 p. 250. ~

DIAZALD®

_ The precursor of choice
= s for diazomethane

L
)

Cat. No. D2800-0
100 g.-$6.00; 1 Kg.- $45.00;
10 Kg.-$35/Kg; 100 Ibs.-$14/Ib.

ALDRICH CHEMICAL COMPANY, INC.

Main Office and Laboratories; 940 W. St. Paul Ave.,
Milwaukee, Wis. 53233, Dial 414 — 273-3850.
- 8an Leandro, California; 415 - 352-1186.

A LD R l c H Cédar Knolls, N. J.; 201 - 539-9494.




Preparation and Reactions of Diazomethane

Harvey B. Hopps, Rescarch Division, Aldrich Chemical Company, Inc.

Diazomethane is one of the most versatile reagents avail-
able to the organic chemist. Not only does it serve as a
methylene precursor but it also will produce some interest-
ing heterocyclic systems. The aim of this review is to pro-
vide examples of some of its many applications from the
synthetic point of view. Both well known examples and
reactions described in the recent literature are presented.
As diazomethane is both toxic and explosive, all work with
it should be carried out behind a safety shield in an effi-
cient hood. Further details of safety in the preparation and
handling of diazomethane are included in the discussions
of de Boer and Backer! and Moore and Reed.2 Aldrich has
always been interested in reagents used to prepare diazo-
methane. Our first precursor offered for sale in 1951 was
N-methyl-N"-nitro-N-nitrosoguanidine (MNNG), one of
the reagents listed below.

PREPARATION OF DIAZOMETHANE

The reaction of Diazald® (N-methyl-N-nitroso-p-toluenesul-
fonamide) with base, first discovered by de Boer and
Backer,!-3 is also described on page 732 of the Aldrich
Catalog 15* (this catalog has the brewer on the cover).

NO
W EtOH
a.  CHz S0,—N~—CHy + KOH —frp—> [CHN;

1%

(D 2800-0%)

A second useful reagent is N,N'-dimethyl-N,N’-dinitroso-
terephthalamide [bis-(N-methyl-N-nitroso)terephthalimide]
described by Moore and Reed.?

This reagent was first developed by the E. I. du Pont de
Nemours and Company under the trade name EXR-101.

Ko 0 9 o
10 oH
b. CH3N—C @c —N—CH3 + NzOH ———)2‘20 CHoN>

16%

(D 15,558-6*)

McKay?5 has described the generation of diazomethane from
N-methyl-N'-nitro-N-nitrosoguanidine (MNNG). MNNG
produces diazomethane with aqueous base and is thus
easier to use than Diazald®, which requires alcoholic base.

° Aldrich Catalog numbers

A drawback is that many people become allergic to MNING
and it has been shown to be a potent mutagenic agent®
so it should be handled with great care. '

Nk NO

[ t20

c.  O,NNHC—N—cCHs + KoH E20. T[CHN;
(12,994-1 %) 73%

Finally, the use of methylnitrosourea is shown.” This re-
agent was for many years the ragent of choice,? but it must
be stored in the refrigerator as it decomposes at room
temperature.

NO

no t
d. HoN—C—N—CHy + __>E2° CH2N,

66%

REACTIONS OF DIAZOMETHANE

(1) Methyl Esters from Carboxylic Acids?

Etz0
@cozu + CHoNp —=> @—cozcus

100%

(2) Methyl Sulfonates from Sulfonic Acids®

Etz0
CH3(CH2)115020H  + CHaNp 7’2—> CH3(CH2)115020CH;

“high yield""

® Aldrich Catalog numbers



DIAZALD KIT

DIAZOMETHANE PREPARATION

DIAZOMETHANE GENERATION

TIAZALD® KITS are now available with Clear-Seal joints

in place of ground, opaque joints. Clear-Seal joints are -

produced on precision equipment to the most exacting toler-
ances. Because of their smooth surfaces, they do not require
lubrication even for vacuum applications, thus eliminating this
source of contamination. The smooth surfaces of Clear-Seal
joints are the fundamental reason for their many advantages
over ground joints.

The use of this kit exclusively for the preparation of diazo-
methane insures that necessary components will be kept
together. A typical laboratory set-up is shown above. ALL
REACTIONS INVOLVING THE PREPARATION AND
USE OF DIAZOMETHANE SHOULD BE CARRIED IN
THE HOOD BEHIND A SAFETY SHIELD. The glassware
in the kit should be washed with care. Wire brushes should
not be used as they can scratch the inner surface of the
glassware.

Details .of the laboratory preparation of diazomethane are
included on the label of every bottle of Diazald®. They are
repeated here for your convenience.

1. Preparation of ethereal alcoholic solutions of diazomethane.

Ethanol (95%, 25 ml) is added to a solution of potassium
hydroxide (5 g) in water (8 ml) in a 100 ml distilling flask
fitted with dropping funnel and an efficient condenser set
downward for distillation. The condenser is connected in two
receiving flasks in series, the second of which contains 20-30
ml ether. The inlet tube of the second receiver dips below the
surface of the ether, and both receivers are cooled to 0°.

The flask containing the alkali solution is heated in a water
bath to 65°, and a solution of 21.5g (0.1 mole) of Diazald®

. in about 200 ml of ether is added through the dropping funnel

in about 25 minutes. The rate of distillation should approxi-
mately equal the rate of addition. When the dropping funnel
is empty, another 40 ml of ether is added slowly and the
distillation is continued until the distilling ether is colorless.
The combined ethereal distillate contains about 3 g of diazo-
methane.

2. Preparation of alcohol-free ethereal solutions of

diazomethane.

2-(2-Ethoxyethoxy)-ethanol, our No. E455-0, (85 ml) and
ether (20 ml) are added to a solution of potassium hydroxide
(6 g) in water (10 ml). This solution is placed in a 125 ml
flask fitted with a Claisen adapter dropping funnel, efficient
condenser, and water bath at 70°. As the distillation of the
ether starts, a solution of 21.5g of Diazald® in about 200 ml of
ether is added through the dropping funnel over 20 minutes.
During the distillation, the flask is occasionally shaken vigor-
ously. The ethereal diazomethane is collected in the same
manner as in 1. The yield is identical.

For the generation of about 6 g (0.15 mole) of diazo-
methane a 125 ml distilling flask and a 500 ml receiver are
suggested. A review of the preparation and reactions of diazo-
methane published in Aldrichimica acta, 3,(4)9-12(1970) is
available upon request.

Diazald® is probably the most useful reagent yet developed
for the preparation of diazomethane. It is stable at room tem-
perature for at least a year. (See, however, the precaution
published in Org. Syn. Coll. Vol. 1V, p. 945: “Although this
material has been kept at room temperature for years without
significant change, there has been reported one instance in
which a sample stored for several months detonated spon-
taneously. For long periods of storage, it is recommended that
the material be recrystallized and placed in a dark bottle.”)
Diazald® is not a skin irritant to most people, though we
recommend that all nitroso compounds be handled with care,
and that contact with the skin be avoided.

Diazomethane is not only exceedingly toxic, but its solu-
tions have been known to explode quite unaccountably.
Hence, ALL. WORK WITH DIAZOMETHANE, regardless
of how generated, SHOULD BE CARRIED OUT BEHIND
SAFETY SHIELDS IN EFFICIENT HOODS.

In most reactions of diazomethane, the presence of ethanol
is not harmful; in some, a promoting influence is reported.! If
the acid chloride is not too reactive, even the Arndt-Eistert
reaction can be carried out in a medium containing alcohol.2
In the reactions of diazomethane with reactive acid chlorides,
with aldehydes, and in a few other reactions,? ethanol must
be absent. Procedure II is then used.
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(3) Enol Ethers from Carbonyl Compounds®

Et20
+  CHaNp

0 OCH;

70%

(4) Methyl Ethers from Alcohols!

OH CH3

CHaClp

+ CH2N2 —oo—%
HBF4

92%

(5) Methyl Aryl Ethers from Phenols'?

OH oH

--OR

CH30H

+ CHaNy ——>
CHClz

Ho CH30

49%

(8) Cyclopropanes from Olefins'3

CHaNp + Znlp E205 (1CHp)sZn

i
O + (ICH2)2Zn~>
) 88%

(7) Cyclopropane Formation from Enamines't

s CupCly
N + CH2Nz —_— N
Et0

15%

(8) Cycloheptatrienes from Substituted Benzenes!®

Hs

B
+ CHZNZ %
CH3

3 isomers
5%

(9) Ketones from Aldehydes'®

0
i
@cuo ¢ TRy —2 5 @-c— CHa

Epoxide formation is a side reaction which in certain cases
will represent the major product. The presence or absence
of alcohol and nature of substituent groups are thought to

influence the reaction as is seen below:17

NO2

NO>
Et20 -0y
CHO + CH3N3 —RT_e CH—CHz

65%

(10) Ring Expansion of Ketones'®

Et,0
+ CHaNp ———> +

35%, 65% 15%

Cyclopropanone Formation'?

CHo=C=0 + CHNp ———> A:
2 %2 e, °
780 90%

Heterocyclic Ketone Ring Expansion®

o] 0
Etzo
+ CHoNpg ———>
CH30H
X wT t
CHzé CH2¢
95% (crude)




(11) Diazoketone Formation from Carbouxylic Acid 11alidc?!

o
1
C—CHN2

92%

cocl

Et20
+ CHoN2 —F—}

Diazoketones can be converted into acids?! (Arndt-Eistert
Reaction) or a-chloroketones.??

(12) Pyrazoline Formation

a. Simple Olefins®®

_—~0—CHp Et>0 0-— CHz
CHp,= CH—CH ] + CHzNp —=—> | CHz—CH—CH ]
~~0—CHp | | ~0—CH;
CHy N
Y
Ny?

80%

b. Activated Olefins?*

CH3
] Et20
CH,=C—CN + CH2N2 ———90

o

These pyrazolines produce cyclopropanes upon pyro-
lysis. The following olefin produced no pyrazoline.?>

C.
—~CN Et;0 CHa— ~CN
CHz— CH=C + CHpNp ———> =
™ COEt 0° CH3™~ > CO,Et
98%

Another divergence is the pyrazoline decomposing to
produce a methyl olefin rather than a cyclopropane.26

cHy cHs cha
c=0 c=0 . c=0’
-N=N
. ; cH
CHaClz ) --CHz .
+CHNp = 2/ =
§ I
63%

AcO

Finally, an example of pyrazoline formation accom-
panied by rearrangement has been reported.?”

50,
Et;0
[| + cHaNe —=>

&

(13) Pyrazoles from Acetylenes™

RT
HC=CH + CHoNp ——> CH=CH
Et20 ] |
CHz N
/
L3 /
95%

(14) Triazolines from Schiff's Bases®

Dioxane

CH=N—-¢ + CH2N
Lo 2N2 H20

(15) Thiirane Ring Formation?

(16) Olefin Formation®!

CH,S02Cl
0.

EtsN  CHaNz
=, T,

90% (crude)



Et;0
CH3 SOaNCO + CHzNp ——>
Hexane

(17) Reaction with Sulfonylisocyanates®

c=0
25° \ /

19%

- (18) Methylhydrazine Formation?s

1.
2.

3.

4.

5.

6.

10.
11.
12.
13.
14.

15.

17.

H
N—N—CHj

o

49%

Et,0
0 + CHaNp ——
s/ RT
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CATALOG
NUMBER

Z10,026-9
Z10,027-7
Z10,028-5

Z10,029-3
Z10,030-7
Z10,031-5
Z10,032-3
Z10,033-1
Z10,035-8
Z10,036-6
Z10,037-4
Z10,038-2

Z10,039-0
Z10,040-4

DIAZALD® KIT WITH 19/22 JOINTS
CATALOG NUMBER Z10,025-0 $69.50

DESCRIPTION - PRICE
Claisen Adapter (A)......ccccceiiininnmminiineinieineeesseessseenns 7.54
Connecting Adapter (B) ..o 6.39
Thermometer Adapter with neoprene..........cceiviveinnenn. 1.83
connector (C)

Vacuum Distilling Adapter (D)......cccvemevinininiiiiniiiiniinecinene. 5.60
West Condenser, 200mm. (E)....cccooveemnimnniininiiiiiniiiinnnns 8.10 .
Distilling Column, 200mm. (F)..coooiemnnininiinieiniene 9.24
Round Bottom' Flask, 25ml. (G).... 2.76
Round Bottom Flask, 50ml. (H).... 2.76
Round Bottom Flask, 100ml. (1)..ccccvimmnniiniiiines 2.65
Round Bottom Flask, 250ml. (J)..cccvmmeemmiimniniinininiiens 2.81
Round Bottom Flask, 500ml. (K) ..cccocemvimminniiniiiiniiinienes 3.1
Separatory Funnel with teflon stopcocK..........ccocvueninenns 15.11
125ml. (L) '

Solid Glass Stoper (M).....cccoccvninniineinnnesncesceeae e 1.73

Gas Inlet Tube (N)i.osmssmismssmimmisammsisomaisssis 41



DEUTERO-DIAZALD® PREP SET

for the preparation of
; DEUTERIODIAZOMETHANE!

Deuterated compounds ' have been widely used in nuclear 'magnetic resonance (nmr) ~-

spectroscopy - and as stereochemical and “mechanistic tools in isotope effect studies.
They are also potentially very useful as cold labelled materials for biological

investigations. As such, they are easy to handle and require no special equip-
-ment for their preparation and have low toxicity.

Diazomethane-d,is a very useful reagent which enables a simple preparation of a wide

variety of deuterated compounds (e.g. deuterated _esters, chloroketones, diazoketones,
heterocycles, etc.) that are otherwise difficult to obtain.

Methyl Esters from Carboxylic Acids?

@-co,n + CD,N, £29, <i>—co';¢;;_>3

100%

o o D,
@ + CD;N, —> C

35%

Ring Expansion of Ketones3

Diazoketone Formation from Carboxylic Acid Halides4

q
CocClI

C-CDN,

92%
Pyrazolin Formation$
SO, so

2
rp\ e 2

N—N
83%

Aldrich now offers a prep set for the preparation of deuterated diazomethane. The
synthetic chemist will find the DEUTERO-DIAZALD® PREP SET an inexpensive, con-
venient means to prepare a versatile deuterated reagent of high isotopic purity.
Each set contains enough material to prepare 50 millimoles of deuterated diazo-

methane. We suggest the use of our DIAZALD® KIT (catalog no. Z10,025-0) with
the. DEUTERO-DIAZALD® PREP SET. - ' :

1. J. R. Campbell, Chem. and Ind., 540 (1972).

2. F. Arndt, Org. Syn., Coll. Vol. 2 John Wiley and Sons, New York,' N. Y,
1943, p. 165. ‘ - 4 . :

3. T. J. deBoer and H. J. Backer, __:O_frg,, Syn., Coll. Vol. 4, John Wiley and Sons, New
York, N. Y., 1963, p. 225; H. O. House,-E. J. Grubbs and W. F. Cannon, J. Amer.

Chem. Soc., 82, 4099 (1960); D. J. Cram and R. C. Helgesen, J. Amer. Chem. Soc.,
88, 3515 (1966). » '

4. W. E. Bachmann and W. S. Struve, Org. Reactions, Vol. 1, John Wiley "and Sbns, New

York, N. Y., 1942, p. 50.

5. 8. Bradamante, S. Maiorana, A. Mangia and G. Pagani, Tetrahedron Lett., 2971'(1969).

Product No. 16,484-4 Deutero-Diazald® Prep Set........cccocoveeeevererveerernnnn, $50.00





