This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:

0P http://www.informaworld.com/smpp/title~content=t902189982

LB
ORGANI . .]"'.l<ll.:I"'.l\I{ ATIONS O-CYANOME 0 OF OGLYO O E

L e T. Perumal Pillai*; Joseph H. Boyer®
NTERNATIONAL * Chemistry Department, Chicago Circle Campus, University of Illinois, Chicago, Illinois

To cite this Article Pillai, T. Perumal and Boyer, Joseph H.(1982) 'O-CYANOMETHYLOXIME OF
NITROGLYOXYLONITRILE', Organic Preparations and Procedures International, 14: 5, 365 — 369

To link to this Article: DOI: 10.1080/00304948209354934
URL: http://dx.doi.org/10.1080/00304948209354934

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948209354934
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11:54 27 January 2011

Downl oaded At:

OPPI BRIEFS

its ir and nmr spectra were identical with those of authentic
material.
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The formation of the O-cyanomethyl ether 3 (a nitrolate

ester) of nitroglyoxylonitrile oxime from iodoacetonitrile
and silver nitrite (Eg. 1) offers a new preparation of a ni-
trolate ester independent ¢f an o-nitronitronate ester or an-

hyd:ride.l-3
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1 2 3

Nitrosation of unisolated nitroacetonitrile l4 followed by
alkylation of the nitrolate 25 by iodoacetonitrile accounted
for the formation of the ether 3. Competitive alkylation at
the oxime nitrogen atom is apparently retarded by an electron

withdrawal into the cyano and nitro groups.6 The liquid ni-

2

trolate ester 3 (44%) was the only product isolated; its struc-

ture assignment was supported by spectroscopy, elemental anal-

ysis and chemical reaction (Egq. 2).

_-OCH,CN

~ (2)

NCCH20N=C’/ + HOCH.,CN —> NCCH,ON=C
\\CN 2 2

3 4

CN

Warm water transformed 3 into the O-cyanomethyl ether 4
(48%) of cyanomethyl cyanoformate oxime, mp. 73—74Ol (Eq. 2).
Its formation can be accounted for by the replacement of the
nitro group by glycolonitrile, a hydrolytic intermediate (Eq.
3). The nitrolic acid 5 was undetected and was presumably
converted into hydrogen cyanide, carbon dioxide and nitrous

7

oxide (Eg. 3). The structure assignment for compound 4 was

H20 /,NOZ
3 m’ HOCHZCN + HON=C\CN -~=» HCN + C02 + N20 (3)

3
supported by spectroscopy and elemental analysis

EXPERIMENTAL

Instruments included Perkin Elmer 237B and 521 grating ir,
Varian T-60 and Bruker WP-30 nmr and Varian MS-30 spectromet-
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ers. Elemental analyses were obtained from Micro-Tech Labora-
tories, Skokie, Illinois.

O-Cyanomethyl Ether of Nitroglyoxylonitrile Oxime (3).- Iodo-

acetonitrile (20.04 g, 0.12 mole) was dissolved in 200 ml of
dry ether in a 500 ml three-necked round-bottom flask equipped
with a mechanical stirrer and reflux condenser. Silver ni-
trite (22.95 g, 0.15 mole) was added in one portion. After
the mixture was heated at reflux temperature with vigorous
stirring for 20 hrs, it was cooled and filtered. The ethereal
solution was dried (Mgso4) and concentrated to give oxime 3 as
a yellow viscous oil (8.1 g, 44%). The oxime was eluted from
a column (4 x 90 cm) of silica gel (100 g) by chloroform to
give 6.8 g (37%).
Anal. Calcd for C4H2N4O3: c, 31.18; H, 1.31; N, 36.36.

Found: C, 31.22; H, 1.28; N, 36.08.
IR(CH2C12): 3005 (w, CH2), 2220(w, CN), 1605(s, C=N), 1570(s,
NO,) and 1340 — (m, NO,); pmr(CDClz): & 5.2 (s, not ex-

changeable with D20); 13

C nmr(CDCl,): § 125.49(-N=C), 113.01
(Ng-CHz), 103.24(=C-CN) and 63.89 ppm (OCHz), split into a
triplet in the coupled spectrum; MS: m/e(70 ev) (%) 154(100)M+,
153(40), 152(50), 138(90), 137(50), 127(80), 126(75) and 109
(75).

O-Cyanomethyl Ether of the Oxime of Cyanomethyl Cyanoformate

(4) .~ A mixture of the oxime ether 3 (2 g, 12 mmoles) and wa-

ter (10 ml) was refluxed (25 hrs), cooled and filtered to give

the ether 4 as a light yellow solid, 0.51 g (48%), mp. 73-74Ol

after recrystallization from a mixture of ethyl acetate and
hexane.

1

IR(CH,Cl,): 2250(#, CN) and 1615 cm - (m, C=N); pmr[(CD3),-
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cojl: & 5.13 (s, CH2) and 5.26 (s, CH2), neither exchangeable

with D,0); L3¢ nmr [cpcl, and (CD,),S0]: & 138.28 (N=C),

3
115.10 (CN), 113.35 (CN), 105.53 (=C-CN), 60.93 (OCHZ) and
54.42 (OCHZ); MS: m/e (70ev) (%) 164 (15) M+, 138(10), 134(20),
109(5), 107(10), 104(20), 94(90), 84(20), 80(80) and 79(100).
Anal. Calcd for C6H4N402: C, 43.91; H, 2.46, N, 34.14.

Found: C, 43.96; H, 2.38; N, 34.04.

Acknowledgement.- Financial support was received from the Of-
fice of Naval Research.

REFERENCES

1. R. Scholl [Ber., 29, 2415 (1896) ] reported the reaction
between iodoacetonitrile and silver nitrite but incor-
rectly identified compound 3, bp. 160-162° (12 mm), as di-
cyanomethazonic acid (02NCH(CN)C(CN)=NOH). He also ob-
tained compound 4, CcHyN,O,, but did not assign a struc-
ture. With very minor modifications his directions have
been repeated.

2. A. T. Nielsen, "Nitronic Acids and Esters", in "The Chem-
istry of the Nitro and Nitroso Groups", Ed. H. Feuer in
"The Chemistry of Functional Groups", pp. 423, 445, 458,
467 and 468, S. Patai, Ed., Interscience, New York, 1969.
Transformations of nitronates (RC(N02F:N02R) into nitro-
lates (RC(N02)=N0R) are discussed.

3. I. E. Chlenov, N. S. Morozova, V. A. Tartakovskii, and
S. S. Novikov, Izv. Akad. Nauk SSSR, Ser. Khim., 1969,
2113 have reported examples of 3-nitrosoxazolines.

4. Nitroglyoxylonitrile oxime (a nitrolic acid) 5 was ob-

tained from nitroacetonitrile and sodium nitrite [W. Stein-

368



11:54 27 January 2011

Downl oaded At:

OPPI BRIEFS

kopf, Ber., 42, 617 (1909)].

5. Tautomerization of a nitrolic acid into a nitronic acid is
apparently unknown.

6. P. A. S. Smith and J. E. Robertson, J. Am. Chem. Soc., 84,
1197 (1962).

7. P. A. S. Smith, "Open-chain Nitrogen Compounds", Vol. II,

p. 431, W. A. Benjamin, Inc., New York, 1966.

A SIMPLE, INEXPENSIVE SYSTEM FOR PERFORMING

HIGH PRESSURE REACTIONS

Submitted by Philip DeShong,*+ C. Michael Dicken,+ Joseph J.
(2/26/82) Perez,” and Robert M. Shofftt

+Department of Chemistry
The Pennsylvania State University
University Park, PA 16802

++Leco Corporation, Tem—-Pres Division

Bellefonte, PA 16823

A pressure system capable of maintaining reaction vol-
umes at pressures of 1-8 Kbar was required because previously
reported systems1 have a variety of flaws:

1. They required elaborate pumping apparatus for attain-
ing the required pressure and are therefore, expensive.

2. Large reaction volumes could not be employed.

3. The system utilized a gas-pressurized reaction ves-
sel, thus introducing safety considerations.
We now report a high pressure system which is mechanically

simple, inexpensive to build, safe, and which can be used with
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