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Methyl 4-Nitrobutanoate'
0N /\/\[(X

o

(1; X = OMe)

[13013-02-0] C,H,NO, (MW 147.15)
(2; X =OH)

[16488-43-0] C,H,NO, (MW 133.12)
(3 X = OEt)

[2832-16-8] C4H,,NO, (MW 161.18)
(4; X =Cl)

[75938-95-3] C,H,CINO, (MW 151.56)

(bifunctional C, synthetic building blocks with d* react1v1ty,
preparation of functlonahzed carbo->* and heterocyclic* com-
pounds; undergoes nitroaldol,’ Michael addition, and ketone ac-
ylation reactions®; the a-NO, position has also been acylated;’
the mononitrile oxide can be trapped by alkene and alkyne
groups to give isoxazoline and isoxazole derivatives®®)

Physical Data: (1) bp 106-110 °C/9 mmHg. (2) bp 120 °C/0.04
mmHg. (3) bp 97-98 °C/1 mmHg. (4) bp 70 °C/0.03 mmHg.

Solubility: sol most common organic solvents.

Form Supplied in: the methyl ester (1) is commercially avail-
able.

Preparative Methods: the esters (1) and (3) are prepared by
Michael addition of Nitromethane to the corresponding
acrylates'® (higher primary and secondary nitroalkanes can be
added likewise); (2) is obtained by acid-catalyzed hydrolysis
of the ester; the acid chloride (4) is prepared from the acid (2)
and Thionyl Chloride.®

Handling, Storage, and Precautions: as for the 3-nitropropan-
oic acid derivatives (see Methyl 3-Nitropropanoate).

Ring Forming Reactions of 4-Nitrobutanoic Acid Derivat-
ives. The nucleophilic reactivity of the @-NO, position in the
esters (1) and (3) or the electrophilicity of the acid chloride car-
bonyl group in (4) may be used to form the first bond of a new
ring. In the second step, an intramolecular acylation or Henry
reaction leads to ring formation.

Thus a Mannich-type variation of the nitroaldol addition of
(3) to aromatic aldehydes produces a frans-substituted aryl-
nitro-valerolactam, the nitro group of which can be reduced to
give the lactam (5), a 4,5-diamino acid derivative (eq DA

NH,

1. (3), NH4OAc, A Ara,,

ArCHO 1)

2. Raney Ni, Ha HN
(¢]
(5)

Michael addition of the ethyl ester (3) to enones to afford (6)
and Dieckmann condensation produces nitro diketones (7) with

a bicyclo[4.3.0lnonane, -[4.4.0]decane, or -[5.4.0Jundecane

skeleton in ca. 20% overall yield (eq 2).}
(¢] (0]
CO,Et
| En e} —
Ketone lithium enolate acylation with the acid chloride (4)

NO,
®

under conditions as specified in the article Methyl 3-Nitropro-
panoate furnishes 6-nitro 1,3-diketones (8), as demonstrated
with numerous examples (yields 40-85%).%" Those products of
type (8) containing no ring or a six- or a twelve-membered ring,
but not the cyclopentanone, -heptanone, and -octanone derivat-
ives, undergo cyclization (NaHCO,)/THF/H,0) to give
hydroxy-nitro ketones such as (9) and (10).2 The 8-methyl-sub-
stituted decalin (9), isolated as a single diastereoisomer in 50%
yield, reacts with Methyltitanium Triisopropoxide to give the
nitrodiol (11) containing five stereogenic centers also as a single
diastereoisomer.”*® Acetalization and Raney Nickel catalyzed
hydrogenation of the nitro group of (9) (R=H) lead to the
amino alcohol (12) (77% overall), the oxalate salt of which un-
dergoes Tieffeneau—Demjanov rearrangement upon treatment
with NaNO,/H,0; after acetal cleavage, the trans-fused bicyclic
diketone (13) is isolated in 80% yield.

NO,
HO NO, HO
s
0 0
® (10)
NH,

Hg
an (12) 13)

The 1,2-, 1,4-, and 1,6-distances between functional groups in
the products (5)-(13) show that 4-nitrobutanoic acid is a reagent
with reactivity umpolung (d"), 4 which is itself prepared by a re-
action involving reactivity umpolung (d' reactivity when nitro-
methane is added to acrylate).
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1-Methyl-3-nitro-1-nitrosoguanidine

[70-25-7]

C,H;NsO,

MW 147.12)
(precursor to diazomethane')

Alternate Names: MNNG; N-methyl-N’-nitro-N-nitrosoguanid-
ine.

Physical Data: mp 118 °C (dec).

Solubility: sol alcohol, chloroform, acetone.

Form Supplied in: orange-yellow powder; commercially avail-
able.

Handling, Storage, and Precautions: shelf life of several years
(somewhat longer than that of N-Methyl-N-nitroso-p-
toluenesulfonamide); store in brown bottle, refrigerated; se-
vere irritant, carcinogen, potent mutagen;2 contact may lead
to sensitization, so contact by all routes must be avoided,;
handle in a fume hood.
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General Discussion. This reagent reacts to generate Diazo-
methane upon treatment with aqueous sodium hydroxide at rt.
For the generation of small quantities of diazomethane (e.g. less
than 1 mmol), this compound is probably the reagent of choice.
A convenient apparatus (Figure 1) has been reported by Fales et
al;** the following procedure is representative.
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Figure 1 Apparatus for preparing diazomethane (reproduced by per-
mission of the American Chemical Society from Anal. Chem. 1973, 45,
2302).

1 mmol (133 mg) of the reagent is placed in the inside tube
through its screw-cap opening along with 0.5 mL of water to
dissipate any heat generated. 3 mL of ether is placed in the out-
side tube and the two parts are assembled with a butyl O-ring
and held with a pinch-type clamp. The lower part is immersed
in an ice bath and about 0.6 mL of 5 N sodium hydroxide is in-
jected through the silicone rubber septum via a syringe with a
narrow-gauge (No. 22) needle to prevent leakage around the
shank.'® Diazomethane is collected in ether.

The alkali injection must be dropwise and very slow to con-
trol the volume of gas produced. At least 45 min are required for
acceptable yields (over 50%). Solvents other than ether can be
used for the collection of diazomethane. It is generally desirable
to dissolve the substrate for reaction with diazomethane in the
solvent in the outer tube prior to the generation, so that the re-
agent is consumed as it is produced.
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