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AbQrrc( Addltwn Of dl~lIrO3cClOnltrllC 10 GIrhWIyl COnJUgJkd UrlUtur3lCd s!\tCm$ u3\ 3 gCnCf3lly 

wz~~~sful rc3cllon for the prcp3r3wn of Mvzh3cl3dJucrs The cxpccrcd products wrc obt3mcd wth 
nwh~l3cryl3tc. 3c~l3mklc.3crolem. bulcnonc. mclhylcnc-hw.wylJmlde. 3nd S.N’.N’-trl3crylylper- 

hydrcbr.lrlarmC. Acryhc acld gave IhrCe prtductr. the norm31 3ddw. the corrcspondmg arbomyl 

Jcr1r3i1ve and 11s cyclic imldc. 

I)~n~~rocy3nocth3rwl *as c3r1ly prcprcd by rculon of Jm~troxccon~tr~lc ulth formaldchydc 3nd 

the 3~~131~. rrdluoro3<cccrJk. 3cryl3tc 3nd mcrh3cryk c\~r% of lhls 3lc.Bhol UCrC ch3r3ctcrvcd 

I stcrlfic3tlon ulth ~.~-d~n~tro~nr~ylchlor~Jc. fum3ryl chlorldc 3ntl wcunyl chlor& g.~\c l~qulcl 

cwzr\ u hlch could not bc purlficd 
N-(2.2-D~n~tro-?c)3n~thyl~m~dc~could bc prcprcd In rcla~lwly gcncrrl lashnon 3\ Ihc prcxluc~s 

4 rc3cllon of Jlnllro3cctonllrlle ulth N-mc~hylol3mldcs The corrcrpndmg rcclyl. twvoyl. 

.~cnlyl. rnc~hxryl~l and be-urc3 Jcrwdlwc5 arc Jcwdxd 

hyirulyals 
Thcu compounds were unwwz tou3rd 

hlhyl3lmn of dinitro3cclon~tr~lc .mJ 11s s.116 10 gi\c &znt4fuhlc yroduccs ~3s not gcncr3lly 
wwx\ful. As spcc13l CAWI 0~ C .~ll!l. O-mcihvl. C c.butvl .tntl h’.t-hulrl tlcrl\.,rl\cs could hc prc- 
y3rctl and wrc ch3nckrvcd 

DtKlVAtlLtS of Jinlrr~)3cctc,nitrllc in \shich the drmtrocyanomcthyl group uas 
covalcntly linked via a carbon carbon bond were found to bc ohtalncd from three 

dlffcrcnt ~ypcs of reaction. Of thctc. addition of Jinirroacetonirrile tctrahydratc IO 

carbonyl-conjugated douhlc-bond systems was the most gcncrally succcstful product 
producing ~ypc of reaction studied. The resulting Michael adducts \scrc obtamcd in 

good yields, wcrc rclarively easily purified and ucre no more suscepliblc toward 

hydrolysis and ad$entitlouc decomposition of the dinltrocyanomcrhyl group than were 

the carbon-substituted alkyl dcrivatlvcs. The prcscncc of fi-carhonyl groups compll- 

cated the Infrared spectra of thcsc molecules and also their bchabtor In alkaline 

&composition reactions hut on h)th counts these comphcatlons were less troublcsomc 
than thou encountered In dcalmg Nslrh other ~ypc\ of dcri\atl\cs. The Michael adducts 

prsparcd habe been listed in Table I together \sith data pertinent to the reactions and 

products. 
A curious feature of dinitroacctorutrlle chemistry which was encountered was the 

varlcty of products obtained from the Michael addition reaction of dinitroacctonitrile 
with acrylic acid. These were identified as the expected normal adduct. 4,Qdinitro- 
4-cyanobutyric acid, which was a minor rather than a principal product and 4,4dinitro- 
I-carbamylbutyric acid, which was the principal product of the reaction in aqucouc 
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media and cvcn when the addition was pcrformcd in t-butyl alcohol solution.’ For- 

NCC(NO,),CW,CH,COOH 
. 

HCfNO,f,CN 4H,O CH, CHCOOH 

‘H,NCOC(NO,),CH,CH,COOH 

mation of the carbamyl adduc: cannot bc attributed to secondary hydrolysis of the 
normal adduct through the agency of the water present in dtnitroacctonitrile tetra- 

hydrate because Michael addends other than acrylic acid shotied no sort of corre- 

sponding behavior (ccc ‘I able I). 
When acrylic acid was treated with anhydrous dinitroacetonitrilc in ethyl acetate 

solution a product was obtained which was isomcrrc with the normal adduct and 

which was destgnatcd as z.z-dinitroglutarimidc on the basis of its infrared absorption 

characteristics, clcmcntary analysis and altcrnatt\e preparation hy trcatmcnt of the 

above carhamyl derivatist with P,O,. 
This dibcrsity of related products obtained from the acryhc acid-dinitroacetonit~le 

reaction may be accounted for most readily by postulating cyclization of the normal 

adduct (4.4-dinitro-Q-cyanobutyric acid) resulting from intramolecular nucleophilic 

attack of the carboxyl group on the electron dcficicnt cyano-group. i.e. the site which 
was obxrvcd to be attacked by hydroxide ion in degradatton expcrrments (see below): 

WC(NO,),CN + CH, -04 -CooH, 

6 
t 

’ \ 
HO WW, 

o- c CH, - 
'Cl-i/ I 

“N’ 
*_ 

C(NO,), - 

OC 2% \ ’ 

W 

i ’ 

IA, 
2 : 

0 WJO,), m I 
HO.. c tu, 

0 CH, 

The relationship bctwcen the postulated cyclrc intcrmcdiatc fhrackctcd structure) and 
the a,zdinitro~utarlmide structure remains unresolved. If It were not for the 

experimental observations that, firstly, the carbamyl-adduct uas obtained copiously 
through the evident agency of relatively I~ttle water in the reaction mixture, and 

1 Use of t.butyl rlcohol avoIded ctterlfiutlon of the urbotyl group 
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Hlchacl addend Dmltroacctonltrk Sol\cnr ’ Product I mp Product 
- -I 0 

I I hr rcmp bP e ylcld 

.---_ _.- - _ . -~ ___ __ .-- -.-- --- -_ ---. - 
CH ,=CHCOOMc I tctrahydrutc , mclhrn~~l 5 60 lO,N),CtCNK’H,CH.C’OUMc , 71-RO~0I?Ol5mm ?I 

anhydrous’ 
I 
’ cthcr 24 ’ 36 (OIN;);C(CN~HICH;CONH, 

tctrrhydratc water 15 ! 35 (O,N;),CKWCH,CH,COOH 

I 16 25’ (O,~;),C(CO~H,~H,CII,C0011 
tetrahydratc t.butanol I4 00’ (~,h7,CtCONIt,)CIi,CII,C~~i 

I 02-63 

71-75 

II5 117’ 

111-11~’ 

anhydrous’ 
I 

I CIi,CII, 

ethyl ! I2 
/ \ 

40’ (O,h?,C CO 

3atatc 
lJbl4El 

I 
\ 
CO Nt,’ 

tctrahydntc water , 40 ! 25. tO,N),C(~H,C’II,C’II(O(‘)l,),’ 1 Ml 81 /04mm 

tctmhydrrtc ’ methanol IS ’ 40’ R COY’ SCOR ’ 14&14l 
I I 

I CH, ;H, 
‘\ ,’ 

N I 
COR’ 

tctnhydrste water 120 25 fh’O,,,CfCN~II,CII,COCH, I 7510 2 mm* 

CH,- CHCONH, 
CH, CHCOOH 

CH, CHCOOH 

CII, CHC’OOII 

CH, CHCHO 
(CH, <HCONH),CH, 

RCO/H” MOR’ 

&H ;H, 
tN/ 

COR 

CII, -CHCOCH, 

l Prcparrd I.T II/Y by ncutral~rmg the sodaurn salI ullh sulfurs, l <~d 
’ No dcpruuon an ml4 mcllln# pomi wth product of m p I I)- I I7 

’ Alter tubsqucnl rcacllon of &rude product wth mclh)l orlhoformrlc 

l Ytcld ol crude rcttrl. 

‘R ’ KH,=CH, - ). 
’ R’ -. I(O,M,C(CNKH,CH,-1. 
’ In frlhng film rl~ll. 
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secondly. that the product designated 3s z.a-dinitroglutarimidc ~3s relatively un- 

a&ted by w3Ier (see Experimental) it would be tempting to conclude th3t the 
dchydro-product actually possessed the amino-anhydride structure. A more sophisti- 

cated structure elucidation w3s not fcasiblc at the time this work was in progress. 
The Michael adduct obtained from methyl acrylatc could bc hydrolyzed quanti- 

Iat~vcly lo cuccinic 3cid. 

HCI 
(NO,),C(CN)CH,CH,COOCH, __, 

H,O 
HOOCCH,CH,COOH 

Although attempts IO prcparc 3 Michael adduct of dinitroacetonitrile with acrylorutrile 
wcrc unsuccessful. this product was obtained by dehydration of 4.4diniIro4cyano- 

hutyramide in 30:; yield. 

(NO,),C(CN)C”,C”,CON”, -‘fi (NO,),C(CN)CH,C”,CN 

Re;lction of dirutroacctonitrilc with formaldchydc yicldcd 2.2-dinitro-2cyano- 

ethanol. a genuine carbon-alkylation product. This dcrivativc ~3s easily prcparcd 

but less easily purified since it tended IO retain cxccss formaldchydc and IO undergo 

rclrogrcssion. 

CN 

HC(NO,),CN . CH,O .- (NO,)& CH,OH 

A number of esters of dinitrocyanocthanol were prepared. ‘I’hesc included the 

Irifluoroacct3te. acct3tc. acrylate. and methacryl3tc. The ~CCLIIC and methacrylatc 
were obtained by reaction of the alcohol with the appropriate acid in Ihc presence of 

Irifluoroacetic anhydridc as the condensing agent. 

C”, CH, 

CH, CCO,” . HOCH,C(NO,),CN -- CH, <CO,CH,C(NO,),CN 

All of Ihc esters of dimtrocyanocthanol wcrc noIicc3bly fragile toward moisture 

catalyzed decomposition. Bulk plymcriration of the mcthacrylatc with azo-bis- 

isobutyronitrile as the catalyst gave 3 hard but somcwh3t discolored polymer. An 

attempt to prcparc Ihc meIh3crylate by arxotropic distillation of water from 3 mixture 
of 2.2-diniIro-2cyanocIhanol and anhydrous mcthacrylic 3c1d in bcnrcne gave 3 

quantitative yield of Hater but a plymcrircd product. The mixed anhydridc 
Iachniquc ~3s also used IO obuin 2,2-dinitro-- ‘cyanocthyl acrylatc. but even careful 
fnctionation failed IO separate complclcly the acrylale from the Irifluoroacctatc 
formed in Ihc csterificalion rcaclion. llowcvcr. a pure sample of Ihc 3crylaIc ~‘35 

obtained in 49 per cent yield by esterificalion of 2 .2-dinitro-2cyanocIhanol with 

3crylyl chloride in the prcscncc of aluminum chlondc; this proccdurc proved IO bc 

the more satisfactory one for the mcthacrylatc. Bulk polymcnxation of both monomers 
ulth aLo-bis-lsohutyronitrile gave 3 gummy milts. 

F.sIcrificaIion of 2.2-dimtro-2cy3noeIhanol with fum3ryl chloride, succmyl chloride 
and 3Jdimtrohcrvoyl chloride ga\e in each cast 3 liquid product which on the basis 
of infrared examination appeared IO be the desired cstcr. Houeicr. these liquids 
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could not bccrystallizedevcn at Dry Ice tcmpcratures and all dccomposcd on attempted 

distillation. 
Nitration of 2.2-dtnitro-2-cyanoccthanol with a mixture of concenlratcd ruttic and 

sulfuric acids gave a 67 per cent yield of a liquid which on the basts of its infrared 

spectrum appcarcd to be largely the destrcd mtratc ester. II was possible IO dtsttll 
this product and a fraction boiling at 46-55”/1 mm showed the expcctcd nitrate 

absorption band at 1671 cm-* and the dtnitrocyanomcthyl band at 1600 cm l ‘1 hc 
nitrogen value obtatned on clcmental analysi\ ~3s low, however. tndicattng the 

matcrtal uas impure. The product appcarcd IO bc quite unstable since a umplc 

became acidic fatrly raptdly on standrng. For this reason work uith this compound 

was abandoned. 
H’hen an attempt was made 10 hydrolyze the nilrile group In 2,2-dtnitro-Zcyano- 

ethanol vvtth concentrated sulfuric acid a product uas isolated in fair ytcld which was 

believed IO be a cyclic mcthylene-bis-amide. II was cstilblishcd that thts product uac 

formed by a reaction with the cxccss formaldehyde dissolved in the dtnnrocyanocthanol. 
and the same product *as obtained in much belter yield when additional formaldchydc 

was used. 

0 (NO,), 

o- CH, c.- c 
H* \ 

HOCH,C(NO,),CN - CH, 
HCHO 

NC&-N CH, 

c-c CH,O 

(NO,), 0 

The analysis, infrared spectrum. and solubtltty propcnies of this product were m 

agrcemcnt with the proposed structure. 

Several attempts were made to prepare Manntch-type derivatives through reaction 
of dinitrocyanocthanol with amtdcr and ammonium salts. In several instances 
unclucidated interaction took place. hut no dtnitrocyanomcthyldetivatives could he 

prepared in this way. Under rather limited environmental condittons N-(Z.Z-dinitro- 
2-cyanocthyl) amides could be prcparcd through the reaction of dinitroacctonitnle 
with N-mcthylolamidcs. 

0 0 
II II 

HC(NO,),CN . RC-NHCH,OH . RC-NH -CH,C(NOJ,CN . H,O 

In most cases successful isolation of product seemed 10 depend upon choice of a 
relafivcly non-polar solvent medium, such as ethyl acelatc. the prcsencc of a drytng 

agent IO remove water formed in the reaction and judicious separation of excess 

reactants. Dinitrocyanocthylamidcs showed a much greater proclivity toward sol- 
volysis than esters of dinitrocyanocthanol. In the presence of strong base however. a 

compctnivc type of direct attack on undissoctaied dtnitrocyanocthylamide was 
obscrvablc. Thus when dinitrocyanocthylacclamidc was dissolved in cold aqueous 
ethanol and was titrated immediately. neutral equivalent values as low as 137 were 
obtained. If complete preliminary hydrolysis were insured by warming the solution 
on the steam bath or allowing it IO stand overnight before titration, values in good 
agreement with the theoretical neutral equivalent (202) were obtained. 
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Reactions of the dinnrocyanomcthtde ion with organic halides gave products 

whtch represented covalent bond formatton dertbed from all three poss~hlc con- 

tributing structures of the ion: 

0 0 0 0;. 

O N;Ri_CN 
c-- * 

O ‘N RX OIN C ;_,, 
N C-CN- 

I 
0 : 

t 
I 0 NC 

I 

I 
RX &N 03-J 

RX 
R -C(NO,),CN c c ti:- 

0,N [ 1 C. C, NR . HC(NO,),CONHR 

0,N 

Of the orgamc halides which were invcsttgated only mcthyl.allyl and t-butyl halides 

gave rise to stable. tsolablc products. Of these only ally1 and t-butyl produced carbon- 

alkylated products. Since the same products which were tsolatcd from alkylation of 

silver dtnitrocyunomcthidc with t-butyl halide \rcrc also formed in reactions of t-butyl 

alcohol urth Jtnitroacctomtrilc tctrahydratc. It seems evident that these reactions 

wcrc funsttons of the t-hutyl carbonium ton I hc structure of the products, then. 

rcflcctcd tndiscrtmtnatc attack of the t-butyl carbonium ion on at least tuo of the three 

contnbuting structures of uhich the dinitrocyanomcthidc ion conststs A thtrd. 

umdcntificd product uas formed in these reacttons Hhich may or may not have been 

derived from an intcrmcdiatc t-butyl rntronatc. Fortunately the mixture of carbon 

and nitrogen t-butyl alkylatcd products was easily scparatcd by making use of the 

diffcrcncc tn thctr chcmtcal propcrttcs. The carbon alkylatcd product, 2.2-dinitro- 

3.3~dimcthylbutyronttrtlc. u-as mo\t easily soluble tn non-polar solvents and un- 

afftitcd by mtld c\psurc to aqueous acids and bases. The nttrogcn alkylatcd product 

emerged from rcactton mtxturcs as N-t-hutyl-r-x-dtnttroacctamtdc. easily soluble In 

dilute aqueous alkalt and tnsolublc enough in water to bc prcctpttatcd by actdiftcatton 

Methyl iodtdc rcactcd with Glvcr otnitrocyanomcthidc m most solvent system\. 

‘I hc best ytclds of stable. tsolablc product wcrc obtarncd from hctcrogcncous mt\turcs 

contatning stlhcr salt suspcndcd in cxccss methyl todtdc. ldcntificatton of this product 

as the olygcn Akylatcd dcrtvati\c WA\ finally made on the basis of its ultraviolet 

absorption spectrum. \shtch shoucd a strong mantmum near 300 rnp. and from study 

of IIS hydrolyses products from actdic and basic solutrons. The mtronatc structure 

ga~c absorption bands In the 6 /d region of Its tnfrarcd spectrum uhtch could be 

ambrguously tntcrprctcd. Houcbcr. the above-mcnttoncd bona fide carbon alkylatcd 

dcrivativcs wcrc sharply dtsttngutshcd by the abscncc of long U;I\C length ultra\iolct 

absorptton. ‘The mtronatc structure was further corroborated by solvolyttc frag- 

mentation into d;rntrocyanomcthtdc ions and formaldehyde 

It was observed quttc early In the work vvslth orgamc dcrtvattvcs of dtnttroaccto- 

nitrtlc that most of thcsccompunds had rcproductblc neutral equivalents and could be 

tttratcd with base. Cicncrally I\SO cqurvalcntc of base were consumed per mole of 

dtnttrocyanorrcthyl groups and In most cases the titratton could hc carried out with 

sodturn hydroxide to a phcnolphthalctn end pomt (Table 2). 
The behavior of methyl 4.4dinitro-4-cyanobutyratc urth base uas studied tn some 

dctatl fhc ester reacted rapidly wtth mcrhanoltc potassium hydroxide. potassium 
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cyanide, or sodium methoxidc IO give in each case quantltativc yields of a yellow solld 

uhich was rccrystalllzable from hot methanol. This material proved to bc the potas- 

slum salt of methyl 4.4-dlnitrobutyrate. Rcpcatcd rccrystalli7ation of the salt rcsultcd 

in an analytically pure sample uhich was converted to thedist~llablcd~n~trocompund. 

Compound HW hcut cquw 
Fqwalcnts 

I , trud per mole 
_. - .- _ - - - -8 _. - 
NCC(NO,~,KH,,,COO1t 201 686 1 

NCC(KO,),tCH,),COOCH, ; 217 1059 1 2 

’ F;(‘C(XO,,,(CII,),CONII, 202 1050 2 

0 CH, 

I 
WC(NO,),CH,0<’ -c C’H, 220 II!! 2 

- 

methyl 4.4-dlmtrohutjratc. This matcrlal was charactcriled by reaction with methyl 
acrylatc to give dlmcthyl 4.4-dinitropimelate. m.p. 46”. 7 he inorganic rcsiduc from 

the alkahne degradation was cxamincd and found to contain mostly potassium 

cyanatc. 1 hus the overall reaction appears to involve nuclcophillc attack on the 

nitrite group. 

NO, N NO, 

0;; . N c ‘CCH,CH,CO,Mc - [HO- t -e(cH,),cO,tle] 

NO, do, 

H’ - CNO” 
I 

. (NO,),CCH,CH,Co,M* 

I,XPFRIMENTAL 

Alh,ducron Produr:~ of D:ntrroarrron:~rdr 4.4. Dtnrrw4Cvanohutrnr- I 

‘IO J solulwn of 2X 7 g (0 I2 molt) of rllwr dlrwrocyanomcth& In !OO ml of acewnlrrllc uas 

~dJcd 18 0 g (0 I48 molt) of ~llyl bromldc After hcJOng at 40 45 for ! hr. ‘4 2 g of \llwzr hromwk 

UJI Isoldtcd. An dddlllonal 2 g of ally1 bromldc uas ad&d 10 rhc rcacIwn mwurc and after hcJllng 

for 4 hr at 4Oa another 7 6 g of rllvcr bromldc war obtamed I,I\c grams of Jllyl bromldc uJ\ 

added. and the wlutlon was Jlloutd 10 stand for two &ys Altogether 21 I g W”,l of wlvcr bromide 

*as colkctcd Most of the solvent wa* removed under mluccd pmwrc Ihc rcwduc was dlwolved 

In ether. washed with urter. ulth 5”. wdlum bicarbonate solution. wth wakr agam. anJ was then 

drlcd wth anhydrous magncswm wlfrlc After removal of solvent them rcmalncd 10 4 g of rcslduc 

I hlr was Rash dlrtlllcd from a bath J( 85-90 l [ 0 5-I 5 mm 10 ylcld 7 I g( 35’,)oC cruJc2,2Jm~wo4- 

pcntcncnwk. n: I 4558 This ma~crlal UJI fractIonally dwlllcd through a H&/man Column A 

3 5 g portion which dlrtlllcd Jt 38 40’,0 4 mm was analylcd and ~tr lnframl spectrum mearurcd. IV: 

I 4552 

IFound <‘. U 63; H. 2 67. N. 21 77 (‘~1s for<‘,H,O,U,- c’. 35OM. II. IY?. N. ?4 56 1 

“.\ftrrhvI Dlnrrratrrronrtrtlr.” Dtnlrrw~rrontrrrlr.0.,Hrth,vlrrhrr 

To 250 g (I.76 moles) of s11ntd methyl ~od~dc waq added 41 8 g (0 I76 molt) of wlvcr Jlnltrcl- 

cyanomethlde over a I5 mln perlod The multing mwurc was stirred a( room lempcraturc for I hr 

rnd then dMcd wlh an qual volume of ether The solullon was alloued 10 stand I hr and 39 g 

(Weal of sllwr lo&de ws colkc~cd on a funnel and washed wcrh water 10 remove any unrcactcd 

sllwr d~n~trncyanomcth~dc The ethereal filtrate was cvaporawd under reduced prcswrc 10 ysld 
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I4 9 g (JU 3:.) of yellow sohd. m p 57-60 Thus rnatcrlal uah wR&enIly pure for most purpow A 

wnall por11on of Ihc product u-as reeryrtallved from water IO ylcld a cream colored soltd. m.p 62-64* 

(I’ound: C. 24 51: H. 186. N. ?M 70. Calc for C,H,h,O; C. 24 83; t1. 208. N. 28 W) 

Soltw!, III anJ Alhulrnt Dtrompostrron o/ “.Wt:h,l Dvurrwrtrontrrrlt” 

!Gmplcs of “mcrhyl dm~IroaccIonwlc’* were wspcndcd In UJIC~ uhwh uas healed IO 50 and 

st~rrcd whllc standard hydroxldc ColuIwn uas added conmwously from a hurcIIc was IO malnIaln ~hc 

pH of the wlutwns wIthIn Ihc rrnp mdlc.aIcd helou. pH u3t dctcrmmcdultha RcckmannpHmcIcr 

The conC(nIraIlon of nwIc Ion m Ihc final solullon u3t dctcrmmcd culorcmcIr~ally ulth Shlnn 

rcdgent * The u)KxnIrJIlon of d~ruIrocyJnomcIhldc Ion UJI dcrcrmmcd hy rncasurlng Ihc cxtlncllon 

co&uKnI of the charrcIerlsIlc ulIraviolc1 abwrpflon band d1 .345 m/r Formaldehyde ~3s dctrrmlncd 

grJvimcIrccally ulth mcIhonc In cxperlmcnts 6 Jnd 7. Ihc “mcIhyl dmlIro&zcIonlIrllc” u-as 3clJcJ IO 

J 2 n-fold cxccss of poIJsvum hydroxldc d~w>l\cd In J mlxturc of cquJl \olumcs of cthylcnc glycol and 

wprnpyl alcohol AfIcr SIJnChng for 20 hr ~1 0 and 25 . rc\pccti\cly. Ihc CXCCI\ base ~3s back- 

Iltrarcd Nwrc Ion UJ~ Jctcrmmcd color~mcIr~ully Js 3twrc &)Ih wlurwns ucrc crammed for 

ulIrrw)kI abswpflon ~1 345 rn!r 3nd from Ihc ~bscncc of apprwlJblC atnorpIwn II ~3% concluded 

that dm~IrncyanorncIh~l wn UJ\ no1 fwncd under thcv condlIlon\ 

1 ADI f 1 Al KAl Ihf l~i~#KAl~A1lO~ ot “wrtI>L lll~l1ao*cf IOhlTRIL1” 

txp 

no 

I ‘. hlllllmolfi 

Pt’ 1 Sample tkiu hlIrlIc 
I)mwocy~no. ’ AhsorptIon 

methyl Ion 
)l(‘HO 

maa (m/r) 
-. - - - .._ _ - ..- ._ - -. - 

I 65-70 , 249h I 06’ ’ 0% I 667 no1 rnc&wrcd US 

2 89 2 28 2* 0 w3 . 0 IMV 335 

3 u-9 2 07 3 52 I 32 0617 0617 \4! 

4 b-7 I \x I\h 0440 0 n20 0 I30 U5 

J 67 I 3M’ 3 20 I-l ,348 . Old? 1 335-Y> 
6 - I 05 093 OR0 

, 
00 no1 mcdsurcd - 

7 I 01 IOn 0 50 00 n0I mCJsUrC~ 

l r~pcrmunl Icrm~naIcd dftcr 2 1 hr and <omplctc rur~~on no1 ruurcd 
l ConkcnIrrIlon of dlnllrucyanomcrhyl Ion YU made unccrlaIn by cx:r~ncous l twrpclon the wavclcngth 

of lm.1 was shlftcd 
’ MCI~OK (2 90 mmolcr) rddcd AI bcglnnlng of the crpcrlmcnl 

Rrurtron of “,Wtth,I Dmr~roactromrrtlt” *rrh 2.4- Dtnrrrophtnvlhy&u:tnt 

A 2.4dmlIrophcnylhydra/mc rcagcnt solution contJmmg 2 7 g (0014 mole) In a muturc of 70 ml 

of ethanol. 21 ml of uaIcr and Id ml of sulfuric acid was prcprcd. “Methyl dm~IroacxIomIr~lc” 

12 0 g. 0 014 mole) was added IO Ihlr roluIlon while II uas stlrrcd at room IcmperaIurc Complete 

JwoluIlon Iook place 31 the Icmpcrarurc of the solutwn uar rrlsed IO 5IXJJ . and rnamcrmed for 

Ihlny mmutcs The wluIlon u-3) allowed IO cool and sand for approwmatcly vxty houn a1 room 

Icmpenturr Afar cooling In an ICC bath the mlxturc ua$ hlurcd. gwng I 0 g (35’; ylcld) of orange 

cry,~al*. m p I J8- 159” One rce~stalhutlon from clhanol rawd Ihc mclImg pomt IO lb1 162 A 

mlxIurc wth auIhcnIlc formaldehyde 2.4-dmlIrophenylhydrarone (m p I62 5’ I63 5 ) mclIcd a1 

161-163 5’ 

The altylrtlon of dmwoaccIomIrlle ulIh I-buIyl alcohol IO glrc 2.2-dmlIro-3.3-dwncIhylbuIyro- 

nlIrllc and N-I-bu~yl JlnlIrorceIonlIrlle hs been unccd out under a varlccy of condltlons DimIro- 

aaIonlIrllc both as the IcIrahydraIe and In the anhydrous form In rolutlon was used. In some (IV\ 

JOCIIC acid and aulfurlc acld acre l Iso introduced Into Ihc rcacllon media but Ihelr prcwncc did no1 
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seem to be necessary In an cxpernnent uhcre the reactants were dmltroaatomtrlk In ether solutlon 

(pqarod by acldlficatlan of the so&urn salt wtth rulfurlc acid). an addItIonal mole of sulfurcc acid and 
rn excess of 2) moles of t-butyl alcohol. a third. neutral. unldenttfKd reactnon product was also 

Isolated All thm products were not csolated uch tlmc and the best y~lJ5 ofcach wre not obtrloctf 

from any one cxpcrlmcnt As fJr J5 15 knoun. all three products ma! be fonncd In every case. 

however 

A 5olutlon of I6 4 g (008 mole) of dmltroacctonltrllc tctnhvdratc and 12 4 g (0 08 mole) of 

<n&urn Jmltrocyanomcthldc In 39 3 g 00 ml. 0 VI molt) of t-but;1 Jlcohol wJ5 heated to 60 rnd 

\tlrrcd for 20 hr A secyratc IJycr. presumably uatcr saturated ilth so&urn dlnltrucyanomcthldc 

formed after I hr 1 he mixture u-d< cooled. ether was added. Jnd the loucr layer wa5 extracted ulth 

ether Comhmcd Iquors and extract\ wrc drlcd ulth nugncwm sulfate before cvJprJtmg the \ol- 

vent andcxcesst-butylalcoholundcrrcJuadpreuurc 2.2.I)lnltro-Z..1dlmcthylbutyronltrllehtiJhtgh 

vJpr pressure and was spbtJ11y lost when cvJcuatlon aa5 contmucd after solvent hJ5 been rcmotcd 

‘Ihc oily rcsldue *as extracted ulth pctrokum ether which d155olvcd mo5t of the Z!.?dmctro-3.L 

dunethylbutyronltr~lc Most of the \-I-but~ld~nltro.acctJmldc rcnumed in the oily rcslduc This 

reslduc YJI dlr5ohcd In ether and cxtractcd ulth 5’, w*flum blcarbonatc 5olutlon AclJIfatlon of 

the blcarhonatc extract ulth cold hydrochloric JCIJ prccqrJtcd I 2 g of 5ol1d mJtcrlJI. m p s)y ,100’. 

fhc ptrokum cthcr extract (above1 u-~5 cxtrrctcd with 5’. St&urn hiurbU?Jtc 5olutlOn. and acldl- 

Litton of thtr blcJrbonatc cxtrJct y~vc another 0 3 g of 5olld matcrlJI. m p IO? lot rhcr fractions 

Ucrc comhmcd (I ! g. 9 I l . 1 and rccr~StJllVcd from ~qucou~ mcthJrlnl WcrJl tlmcs. thl\ rJlrd the 

mcltmg point to I IO 5 I I I ’ (dcc 1 
O.ounJ: C. 3548: II. 4 70. Y. I8 69; ncut yu~r. 206 7 Calc for C,H,,O,S,(S-t-hutyl- 

Jmltroaaumlrlct C. !! I I. H. J 40. N, 20 48. neJt C~UIV . 2O.C ) 
7hc petroleum cthcr CxlrJct (~bOvcJ was concentrJtcd at J low tcmpraturc ‘I’hc conantratc 

*hen cooled to - 70 ga\c uhltc crystal\ which *err req5tJlllud from Jqueou5 ethanol. ylcld 2 I g 

(13 6*,) of pro&cl. m p 120’ (JR.) %ccc~riw r~~\tJIl~~.ationr from crhJnol ralvd the meltmg 

pmt to I I? 113 (JCC I 
(Fount! (‘. 3X 75. )I. 4 62. h. ?I 84 C’Jlc for C.H,O,N, ( ?.?.dlnltro.\.!~lmcthylbutvr~). 

nltrllct. c’. t8 JI. Il. 4 I!. N. 22 46 ) 

hldtion Of the third pro&K1 u-a% CarrlCd Out J1 fOlloW J suapenslon of I! 3 g (0 I mole) of 

~iumtlin~trt~Jnc,mcthidc lncthcr *a5 trcJtcd uclh IO 2 g(0 I mok)of5ulfurlcJclddrl,pwl~ After 

the wdium blsulf.ltc UJS rcmobcd ht filtmt~on. the filtrate wa5 JJJcJ to 200 g (2 7 mok) of t-butyl 

alcohol. and I5 g (0 I48 mole) of rulfurlc acid WJS added to thlr rolutlon Thlr mlxturc WY kept 31 

x) far 24 hr Remora1 of \olattlc mJtcrlal under rcduad pre55ure left a heavy lqud which wat 

extracted ulth tuo volume5 of uJtcr to rcmobc 5ulfurr JCIL! a&! rerldual t-butyl alcohol. rod wa5 then 

Jl<solvcd In ether. ua5heJ tutcc ulth one-half volume of uJtcr and Jrlcd ;Ith magncslum sulfate 

rvJpratlOn of $ol\cnt Icft a solid rc\lduc u hlch ~a5 wJrhcd onto a liltcr with 25 ‘. aqucou5 methanol. 

Ylcld of the rcrlduc was I I 0 g 1 hlr mJtcrlJl ua5 d1s5ohcJ In uarm benrcnc Jnd N-t-butyl dlnltro- 

JcclJmidc WJI preCqW.MCd by addltmn of pctrokum cthcr The filtrJtc wa5 cvapontcd leavmg a 

uml+olld rc51Juc Addmon of pctrnlcum cthcr d~~~lvcd awJy ?.?-dln~tro.1.l-d~mcthylbutvro- 

nllrllc and kft J 5ol1d. m p I62 165 . ylcld I 3 g %_WXUI~~ rccryy\tJlllr~tlon~ from Jqueou5 mcth;nol 

r3lud the mcltmg pomt to 161.165 

(Found. C. IO 90: H. 6 82. h’. 25 43. mol ut (chull . Jcctonc). 2b8 1 

To 55 0 g (0 40 mole) of t-butyl bromldc lmmcned In J coolmg bath was ad&! with stlrrmg 9 6 g 

(0 00 molt) of %llvcr Jmltrucyanomcth& The resulting mlxturc *as 5tlrrcJ at room tcmpcnture for 

2 hr and then Jllutcd ucth 200 ml of ether After standmg ovcmlght. 7 3 g (97::) of silver bromdc 

u11\ collected on a funnel and then w.~hcd with aatone to remove any unrcactcd sllvcr dmltrocyano- 

methide The ethereal filtrate was evaporated under r&u& pressure to ylcld 9 I g of a yellow 011. a 

mlxturc of 2,2_dmltro-3.3dlmcthylbutyromtrlk and N-t-butyldm~troacetam~dc SparatIon of the 

mtxture of nitrogen and carbon alkylatcd prorluets cuu a&ted by dmohmg the crude ma~cnal m 

2% rn) porttons of 5’. sodturn hydroxldc Evaporation of the ether under rcduad przssurz gan an 

011. the absorption spectrum of which wax ldcntlul to that af the prwousl~ prepared 2,2dmctro-3.3. 

J~mcthylbutyron~tr~lc Subllmrtmn of the otl at 60 70”;2Omm ga\c I 3 g (17:;) of a white. wary 
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30lid (m p IXLl24 1 hrvtng a strong camphor-like odor. Infrared cxamtnrtion showed a dinitro- 

cymmcthyl absorptton hand at 1595 cm ‘. The sample volatlhud before elemental l nrlya were 

obtatncd Acidification of the ba5ic extract with dilute sulfuric acid likratal the amide which was 

c~stalh~cd from warm aqucnut methanol to give I 5 g (l8O.l of N-t-butyldlnltroJccumlJc. m p. 

ll~lll’deo 

(Found: C. 3542. H. 5 32: N. 2093. neut cqu~v 2010 Calc for C,H,,O,S; C. 35 12. H. 
541: 3.20448. ncut quiv.20521 

A mixture of 24.0 g (0.128 mole) of dinitroacctonitrik tctrahydrate and I7 2 g (0 2 mole) of methyl 

s~rylrtc in 35 ml of methanol MI heated at 50 for 5 hr During this period the solution tic very 

dark Afkr 5tanJing overnight. volatile material wa5 removed under reduced prcuurc The liquid 

residue was Jirrolvcd in ether. uavhed with 5’. bicrrboruttc solution and with water. and then dried 

nvcr anhydrous rmgnc5ium VJICJIC When the solvent wa% removed there remained R 4 g of crude 

liquid This material wa% flash distilled from a bath at 100.120*-O OS mm yielding 5 8 g (21 ‘;l of pak 

yellow distillate The infrared spectrum of this material showed a cdrbonyl c$tcr band at 1739 cm i. 

the du-ntrocyrnomethyl band at 16OOcm i. and a weak cyan0 band II 2250 cm-i A pnion of the 

product wa5 rcdi5tilkd The entire umpk ame over at 78 w) .O 124 I5 mm. nt I 459s 

(Found. C. 32 40. H. 2 2M. h’. I9 55 Calc for C.H,O,h,. C. 33 I\(: H. .I??; N. I9 35) 

Acd H,drd,rc~ of .4frfhjl 4.4. Dtnlrrl,J-C,onohut~rorr IO Sucrtntc Ard 

A mixture of I 2 g (0 6055 mole) of methyl 4.4-dinitro4cyrnobutyratc rnd I !, ml of ?O’, hydro- 

chlorlc acud ~1% hcJtcJ under rcflux for 3 hr When the mixture udscookd. a brown solid c~stallircd. 

yield 0 5 g (91 “;l Treatment with carbon during rcccystalli?.ttion from wvJtcr yichkd white crystalr. 

m p lttb- I89 . ncut cquiv 60 5 truccinic acid. m p I88 ‘. ncut equ~v 59) The infrared spectrum of 

this material showed it to be a Jicarhoxyltc acid without any aborption bands attributabk to mtcr. 

nitro. or nitrilc group5 

4.4-Dincrrr,.J-(‘~anr)hu:,romtrk 

A suspcn5ion of I2 5 g (0 08 mole) of sudlum dm~trayrnomcth& In 250 ml of ether *as actdlficd 

b) the dropwcse addltlon of 4 2 g (0 041 mole) of sulfuric acid at mom tcmperaturc This ruspenscon 

~1% stlrrcd for 30 mm and *as then filtered to rcmorc ru&um sulfate Rectyrullltcd acrylamldc. 5 8 g 

(0 On mole) *a% d~~solvnl In the ether tiltrate ulth the l ddmon of a I~ttlc ethyl acetate to facilitate 

solution The solution then ~a.5 heated under rcflux for 24 hr About 0 5 g of imoluble material was 

removed hy filtration Solvent was evaporated from the liltntc leaving I2 g of partially cryMIme 

rnlduc After addltlon of methylcne chlortdc. 7 0 g of cryrtallme product wa5 obtained Thi% was 

Ji5solvcd In ethanol and filtered to remove imoluble material. BcnLcne was added to the akohol 

solution uhlch ~a\ concentrated. ylcldmg 5 9 g (29 O”.J of cry5talllnc mrtertal. m p 43 -5 After 

three rccry\tallirrtiuns from a chloroformtthanol mlxturc. the product mcltcd at 62-63 

(Found. C‘. 29%. H. 2 0. 3. 27 JR CJIC for C,ll.O,N,. C. 29 71. H. 2 W. N. 27 72 ) 

4.4 DlnlrrnQCorhum,Ihut~rcc Acd und 4.4. Dmt:ro4C,awhur)-rrc Acd 

A \olutlon of I4 5 g (0 204 mole) of gl~c~rl acrylic acid and 28 5 g (0 I4 mole) of Jinitroaato~ 

nitrik tctrahydratc in I5 ml of water was allowed to st.tnJ 48 hr at 25 15 When vol~tilc material had 

been evaporated under reduced prc%\urc. there rcmaincd 20 6 g of cry5tallinc solid. m p M-1 12. 
K~ryrtalli/ation from a mixture of equal part5 hy volume of chloroform and hcnrcnc yielded I8 5 g 

(60~,lof4,4d~n~tro4urb~mylhutyrlcac~d. m p 1~109 After one rccry%talli~.rtion from an cthcr- 

chloroform mixture in the prtvrna of the dccolorizingurbon. three additional rccrystallintions from 

the same solvent gave a colorlcJs product which mcltcd at I I5 I I7 

(Found: C. 27 $5. H. 3 OX. N. I9 24. ncut equ~ . 74 8 (:alc for C,H?O:\; C. 27 16. H. 

3 17. s. 19a,. ncut cqulv . 73 7 1 
The filtrate from the fin1 cry5talli~ation (chloroform bcnrcnc %-ilution) was Cv3pMaIed. and after 

a vcond small crop of the above material was removed. the raiduc con5irted of J 7 g I I I*.) af 4.C 
dinitro4-cyanobutyric acid. m p 72-74 After scvcral rccryrtalliutiom from chloroform the 

product melted at 73-74. 

(Found: C. 29.34; H. 2 34: N. 20 39: ncut equiv, 68 6 Calc for C,ll,O,h’,: C. 29 57; H, 

2 4M. N. 2069: ncut cquiv . 67 7 ) 



Chcrmstry of dInItroacctonItrIk II 99 

4.4 I~rn,tro4Corb4m?_lhnryrrc AcrJ 

To a solution of 4 0 g (0 056 mnkl of acrylic acid In 1 I ml of t-butyl alcohol was added 8 0 g 

(0039 mole) of dInctroacctouIIrIlc tcIr4hydratc After the solution had been allowed to sund for 

14 hr. solvcnI wu evaporated under reduced pressure Tbc rcsldut wry IrItunIcd with chloroform 

andfiltcrcd.ytcldIng60g(69°,10fsolId,mp III-II3 No depressIon In mclung pomt was obscncd 

during a mixed rncltmg pomt unh maIcrIrl prepared above lm p I 15. II7 ‘1 There appeared IO be 

some of the normal (cyano-1 adduct present In the chloroform filtrate. but IhIs could not k purlfkd 

rwdtly 

A solutton of IO 0 g (0 065 mole) of sodbum dmnrt~y~nomcIhIdc In MO ml of ethyl acetate was 

acIdIficd by the dropwIse addmon of 1 3 g 10 013 mole) of sulfurk acid JI room temperalure After 

stIrrIng for 30 mm the mlxturc was hhcrcd Jnd 5 0 g IO 07 mole) of glacial l crylk rcld was added IO 

the filtraIc The rcactton was allowed IO proceed for I2 hr JI 40 Solvent was removed under rcduccd 

pmsurc luvmg I5 g of rcslduc Fxtractmn of the rcskluc wnh ether and chloroform ytcldcd 4 5 g 

(El”.) of x.adinItro-glutarimidc. m p 141 143‘ RccrysIalh/aIInn. once from water and tuwr from 

an ethyl acetate cyclohcxa~ mlxturc. ylcldcd x.x-dmnro-glutarlmldc which melted at I46 I48 The 

product was shghtly acid Its Infrared \pccIrum dtJ not have a nItrIle ahsorptIon band and nude the 

presence of a urhc)xyl group doubtful lhc JbsorpIIon b.rnd aI 1578 cm ’ suggcs~cd the posslbtltty 

of a dn-ntrocyrnomcthyl group The Infrared spectrum showed h’ll bands at 3160 and ,306Ocm ‘. 

the pmcncc of the wand band Is prcsumJbly due to the prcunrr of some Impurny. posslhly Ihc 

uncyclI/cd product. 

(Found. C. 3007. H.?W. N.200 Calc forC,H,O.N; C. 2957. H.248. h’. 2069) 

Dth,vdrorton 4.4-D,n~rro-4-C~rhumylhuf~~:~ Acrd IO 1.1.Dtnrrrqlururtmrdr 

A solutmn of 0 7 g (0 0022 mulct of 4.4dmIIrtdwrbamylhutyrIc acid. m p I 15 117’ In 30 ml of 

acctonItrIlc was IrcaIcd wnh an CXCCII of phosphorus pcnIoxIdc. and an cxothcrmlc rcactmn was 

observed The mtxturc was stirred fur 2 hr and then evaporated to dryneu The rcstduc was extracted 

utIh ether ‘lhc ether cxtmcts were cvaporarcd Icavn-tgO 3 g (46*.l of matcrlal which mcltcd at l48- 

I30 After rccrystallontton from a mIxIurc of ethyl JcctaIc and chloroform. the product m&cd aI 

IS&l 51 A mIxIurc mcltmg pdInI wnh a s.rmplc prepared by the MIchacl addttcon rcactlon In I-butyl 

alcohol soluIIon gave no dcpmsIon. and the Infrared spectra of bnth produclr were nknttcal 

4.4-nrnrtro-4-C,clnohur?rolJIh~JI Drmcrhvlocrtul 

DInttroaccIontIrIlc tctrahydratc. 9 2 g (0 045 mok). was added to a solutton of 2 8 g (0 05 mokl of 

acrolon tn IO ml of water After the solutton had been allowed to stand for 40 hr. the amount of 011 

u-hlch had formed a lower layer was 8 0 g (96’;) The oily layer was separated. dlssolvcd In 30 ml of 

mcrhanol. treated with 9 4 g 10 089 mole) of methyl orIhoformatc and 0 OR g ofptolucmulfontc acid 

monohydratc and heated under rcflux fur 5 hr. All volattlc matcrlal WJI removed under rcduxd 

pressure. IcavIng 6 6 g (66’,) of yellow Itqutd uhlch was JI~IIIIcJ The fractton whtch dlsttlkd at 

80-Ill’;0 4 mm uctghcd 5 7 g (S7*,) 

(Found: C. 3J83; H.4 JI. N. I8(Ill Crlc forC,lI,,O,N; C. 3605; 11.4 75: N. 1801 1 
The crude adduct from another reactIon was flash dtsIIllcd InsIcad of convcnmg II IO the rectal 

hlrtcrtal uhkh d~st~llcd aI 9CLlOO‘ I 0 0 JJ mm amounted to 3 6 g 01 l .t Durtng rc&stIllatcon OI 

80-Y? ‘:O 75 I 3 mm. pantal tkcom~rnIon could nut be avoIded. and rhc product which was obIamcd 

was not of u11rfrcInry purny 

(Found: c’. 36 I>. )I. 2 80; N. I9 .34 Cak for C,H,O,N; C. 32 I I ; H. 2 69. N. 22 J6 1 

I.~.5-T1:~~;~.;~-D~~~~n-;~~~)unobur~ryf)Prrh~vdrus-lirurrnr 

Dn-ntroacctonnrIlc Ictrahydratc. 9 0 g (0 044 mole) was added to a solutton of 4 0 g (0.016 mok) of 

rccrysullIzcd I .3.5-Irt-•crylylpcrhydr+s-Irtazmc In 230 ml of methanol. and the solution was stIrred 

at 3340’ for 15 hr. Solvent was evaporated under rcduad pressure luvtng a mtxturc of 011 and 
crystals. When thls matcrlal was dlssolvcd In ethanol. addmon of chloroform caused crysI.allIrrtIon of 

2 5 g 126%) of prnducr. m p I43 145‘ This was ratysulllrcd again from cIhanol&lorofonn 

wIthout changmg the mclIIng point 

(Found. C. U 14: H. 301. K. 260) Calc for C,,H,,O,,N,,: C. 3366: II. 2lt2; N. 26 17) 
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Dto~troaatonttrtlc IctrrhydrrIc. 25 0 g t0 123 mole). ~2% added to 3 solutton of IO 0 g (0 065 mole) 

of recrystalhud mcthylcnc.b~~-rc~ismldc m 300 ml of uatcr and the solutton was swrcd at SS. for 

7 hr Most of fhc solvent *as rcmowd under reduad pmturc fhc rcrtduc uai d&%solved tn a l~tflc 

alcohol and cryullmd after the rddmon of u~tcr to ytcld 80 g (31 ‘,f of product, m p 1 M-1 35 

After wvcral rcccysfallt~tton~ from aqueous ethanol. the mclrmg pmf US unchanged. 

(Found C. 32 15. t1. 2 62. K:. 27 60 Calc for C,,H,,O,,N,. C. \I 73. tl. 2 91, K;, 2692 ) 

Addtttw of 5 0 g (0 07 mokt of mcfhyl+ql kctonc to a wlutton of 12 0 g 10 OS9 molt) of dmgtro. 

aatonwk tctrahydratc tn 15 ml of water *a\ acwmpanwd by slight ctolufwn of heat Separatton of 

the wlutton into two layers took place wthm a few mmutcx Affcr the reJctlon mtxturc had hcen 

allowed to sund at room Icmpcrrfurc for I& days (thlr II~IW U;IS probably longer than nwauryL the 

layers wrc scprafccl The wly lqcr uclghcd I I 0 g, 92 5’. crude ytcld If *as uarhrd three flmc\ 

utfh 3J ml portIon uf uatcr, dwolvcd in ether and drtcd ulIh mrgnwum wlfafc After removal 
of drytng agent and wlvcnt. fhc rcwJuc ~1% flash dwtllcd from J bath at 100 10s .O 5-l 0 mm, 

gwng Jl 1 g (68’. yrcld) of drrftll.tfc. fly I 4650 ~cdt5flll~Iton m conwnIwnal apprr&tus prctwd 

unsatrsfactory bccausc a stc~dy pressure could not b-c maintained The product was rcdtrftlkd 

through a falltng-film ~trll at 77 .O 24 5 mm gcbtng a d~strllafc uifh ny 1 4446 

(Found. C. 36 62. tt. 3 22. N. 20 53 CJIC for C,H,O,N,: C. 35 82. II. 3 51. N, ZU 89 I 
From the Jl\tdlatc a umwrbaronc dcr1\311~c ~4s prcparcd hy sf.mdard proctdurcs AfIcr 

scvcnl rccry,fallttaIwns from aqueous cfhanol. the dcrtratwc rnclIcd at 137 .I 38 (dcc l. 

(found. C. 32 h7. H. 186. N. t243 Calc for C.H,,C),Y, c’. 32 56, If. 3 88. K. 32 56) 

The mfrarcd rpstrum of the hctonc contamcd dlnorptton bands attrlbutcd to the foll~turng 

functional groups nltrllc JI ??JScm ‘. tctonc urbonvl .I: 1721 cm ‘ .md dtnttrocy;rnomcIhyl at 

1599 and 137cm * 
.4tunnrch T~pr Rrucrron Pwdncr~ o/ Dmrrtmrrronrrrrlr 

Thee compound< ha\c rll ken prcparcd w.&ccssfully by the same gcncrrl proccdurc. uhlch II Ihc 

best proacdurc dcvcloprd thw far buI d-w, not rcprtvnf the rcwlI of rn mfcnwc search for opflmum 

clmdlttons In every CIW dtnrfroaccfonttrtlc ~3s used LI obtJmcJ by ncutnhrmg sodium dmtfro- 

cvanomcthtdc methyl .tccf&Ic wlutIon ulth on; cquwlenr of rulfurtc actd After swrmg the muturc 

for 30 mm. Ihc wdwm wlfatc UJI rcmowd by filtrztton and fhc filtnrc us uwd 31 tndxatcd 

N42.2. D,ntrr6?.C,umxth,l)~n:umlJc 

A wluIlon of 5 0 g (0 033 mok) of N-methylolbcn~mtdc’ In 30 ml of ethyl aatafc UJI %tw-cd and 

heated to SO’. A solutton of dtn~fro~~tfon~fr~lc f0 013 mole) In 50 ml of ethyl acctdlc ~4% added IO It 

dropww over 3 pcrtnl of 2 hr The rcJ<Iwn mtxfurc ~3% numtamcd .tt a temperature of 50 for an 

JddtIt‘tnltl 20 mm and cot&d All v&t& mater4 u-3~ rtmovcd hy cvaporrtron under reduced 

pressure. Tbc WI+‘OU rcwduc wa\ crtrrctcd utth mcfh~lcne chlurtde and filtered torcmovc mcth~knc- 

bwknfamtdc When tix whcnt U.I\ qam c\rpwrted. fhc rcriduc cryrfa1lt~ed lI ~3% washed On10 

a filter wth cold water cnntammg J IIIIIC cfhanol rnd drlcd ‘I he wIghI of crude product Jmounfcd to 

I7g(2O*,).mp 117~118 After rccryt.&raflon once from wrbon tcfrachlorldc and IWKX from 

hcnxnc. the mcltrng pwnt tncruud tn II9 5 120 5 
Oound. (‘.4615. X.200. N.-- “82 (‘31~ for C,,tt,O,r*,: I’. 4546. it. 30). K. 21 ?I B 

A wlufton t~f Il 1 g 10 W mole) of lGmcIhylc~lrccI~m~dc * In 91 ml of ethyl JCCISIC WI\ stIrred at 

rwm tcmpr;rturc and trcrtcd wth a solutton of d~n~troac_cIon~Ir~lc (0 09 mole) In !4l ml of ethyl 
acetate About 5 g of rnhydrour mrgnowm wlfJtc U;LI rddcd IO the wlufton uhlch WJS ~arnud IO 

.JO”)’ and allowed to strnd for 2 hr 1 he wlufwn UII filtered snd all volitttc maIcrt.sl ev3porltcd from 

Ihc filtrate under rcduord prcuurc ‘fhc vwnuc rtr,duc was shrlicn ONLY -8th tuu to three ~oiumcs of 

ICC water uhrh u&s tmrncdtatcly dcc.mtrd The rcsdue ws drr~olrcd m crhcr and drtrd utth Wg- 

nesturn rulfJIc After the mtxfurc had hew filtcrcd .tptn and wltcnt c\~por*IcJ from the filtWC. the 

* * I Inhorn. /.whrgs Ann U3. 20’ tloO)J 
’ A Chw.14. Chrm Ahrfr 4.t. 5hY ftoI~l 
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raA_u crysIJll~red when II us chlllcd The weIghI of prcmlucI WLS 5 5 g 03’,) m p. 7&73 II was 

rccrysIall~~~I from hcnrcnc IO a conrtJnI mcltmg pomt of 76 5 77 5 

(l-ound: C. 29 47, H. 3 IO. h’. 27 51 CAIC for C,H.O,N,. C. 29 70; H. 2 97; N. 27 72 ) 

N-~2,2-~rnctro_2~C~unorrh~l) ,Sfrthocr)-lamtdt 

A mt%Iurc of 4 25 g (0 05 molt) of mcIhacrylamldc and I 5 g (0 05 mok) of plraformaldchydc wJs 

ground Iogcrhcr In a mortar Two drops of nearly s~tuntcd Jqucous potas%lum urbonJIc solution 

was added IO the rnlxturr and grmdmp US conImucd for 2 3 mm The mixture was scraped Into J 

test I&X and hcaIcJ IO SO-60 with ,Ilrrmg. II grJdually mcltcd lo give a clwr llquld The UJS 

co&d. dts\ol\cd In 40 ml of d~ounc Jnd IilIcrcd The \oluIlon UPS st~rrcd whllc I4 g of pulrcrlA 

Drlcrltc U-U J&M IO II 1 he suspcn\lr)n u& huIcJ IO 40 45 Jnd stirred uhllc J \oluIlon of Jlnitro- 

acrtonilrllc (0 05 mole) In 50 ml of ethyl JCCIJIC UJI Jddcd dropulsc durmg a pcrlod of 2 hr )lcalmg 

aI 4&%5 ~3s conllnucd for 30 mm The mlrturc us cchrlcd. hltcrcd. and JII \olJt~lc maIcrlJl cb~- 

poratcd from the fihratc unJcr reduced prt5surc ‘I’hc l I\COUS rCslduc was covered ulIh one to IWO 

volumcT of ICC water. 3 fcu drop of ethanol ucrc added Jnd Ihc mlxIurc YJS IrlIurJlcd The solid 

product. when filtered Jnd drlcd. wc~ghcd 3 3 g (27 ‘.). m p 70 73 AfIcr Iwo rezry~IJlll/aIlon~ from 

bCn7CnC Ihc pro&Cl mCllCd Jt 74-75 
(Iound C. 36 54. )I. 2 7W. h . 24 I5 CJIC for C,)l.O,Y; C. 3684. H. 151. h. 24 56 1 

N-(2.2-Dtntrro-2-C junrrrrhd)Acr,+mrL 

I?w prcpar;ltton was unicd out In caactly Ihc same nwnncr 5% Ihc pwcdmg one. usmg Ihc umc 

molar qwnti~~cr of the analogous WgCnts When all V~IJIIIC malcrlal had been rCrnoveA from the 

reactton mlxturc and the ~ISCUUS ralduc wa% IrlIuraIcd ulth IcT-wJtcr and a IIIIIC ethanol. crys~~ll~ra- 

Iron did not ukc placr The oily producI was dasolvcd In ether. drlcd wrth magncslum sulfJIc. and 

the cthcr evapraM agam. AddlIlon of urban Ictnchlorldc and a IIIIIC ctlur brought abouI cry\~~I- 

hutIon afkr trlIuraIlon In an Ice-bath The Jr& product uclghcd 2 I g (20’;). m p R&8? After 

IWO recrysIalliLatlon% from bcnctnc the melting point UJI 77.78 ’ 
(Found. C. 34 14; H. 2 79; N. 2644 CJIC for C,H,O.N,: C. 3364; II. 280. N. 25 17) 

~imclhylolurcd. I3 2 g (0 I I mole) and Jnhydrour magncslum sulfate. 9 0 g (0 075 mole). were 

suspended In IO0 ml of ethyl aozIa~c and stirred at I2 for 5 hr while a solullon of ~mltroarxIon~Irllc 

(0 22 mole) In ethyl ac~c(a~c was added Jropwec SIcnmg aI I? was contmucd ovcmlghI and for J hr 

at room Icmpcraturc the followmg day Suspcndcd whds wrc filtered and the volatllc matcrlal was 

cvayraIcd from I~C hltra~c under reduced pra\urc Wlun the ~IYOUS rcrlduc *a% IrlIuraIcd wtIh 

cold water. II sol~d~ficd and was filtered and drlcd II was CrIrJctcd thoroughly with cIhyl cthcr rnd 

filtcrcd The rcs&ul soltd l ppcJrcd IO bc polyrncrlc F\Jp)rJIlon of the cIhcr IcfI I 5 g (4”,) of 

sohd which rncl~cd aI 127. Lxtrachon of the mJIcrlJl with bollmg cthylcnc dlchlorldc d~~~l\cd only 

a tract of product uhlch cryrtall~rcd from the hlIrJIc uhcn cooled. m p I28 The hulh of mJIcrlal 

which rcmamcd undluolvcd *a.\ cxtrrclcd wlrh holhng IrlchtorcwlhJnc and filtcr~d \lOSI of Ihc 

u,llJ again rcmalncd undi%olvcd and cry,t;ll\ obtrlncd from the tilIrJtc m&cd al 134. I hc rc-.lduc 

was finally dL\wlvcd In cthcr, the solution ~3% cookd cn Jn KC bJIh and product was crystJll~~cJ by 

gradual rddlllon of pctrolcum ether Thor mJIcrlJI mclIcJ JI I36 , and JnJlyIlCJl dJIJ rcporlcd for 

Ihlr compound wcrc obtJlccd from Ihe sample 

(Found: C. 24 71. H. 2 52. N. 3201 UC fur C.il.0.K.: <‘. 24 2R. )I. I 73. h. I? 37 ) 

&cnIy-six dnd one half grrms of sodium d~n~trocyrnomclh~dc (0 !, mok) WJI J~su~lbcJ 111 small 

pnwns al room tcmpcrJIurc In 250 ml of 37 ee formAn Twcntye\cn and clghi-tenths mllllllrcn of 

chlllcd cooccntntcd sulfurlc acid (0 5 mole) was added with stIrrIng over a ) hr pcrlod The rcacllon 

tcmpcnlurc was nulnIJmcd kIwtcn 23 rnd 26. durmg thts 11mc b) rncmsof rn ICC tuth The rcJctlon 

mixture wJs Jllowcd IO stand aI room Icmpcrrturc for four days and was then extracted with four 

Xl ml ponlons of cihcr The ether cxIracIs wire comhmcd and drlcd obcr anhydrous magnrvum 

sulfate. The c&r was removed rn w)cw) IO rlcld 76 S g of 2.2J~n~Ir~2cyantwIhanol (9s”. yccld) 

The pro&c1 ~3% J llght yellow IlqutJ. n’i I 4470. uhtch \nltd~ficd on <IandIng ovcmlghr In Ihc 

rtfrlgcntor 
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To 23 8 g t0 I 13 mole) of trlfluoroacctlc anhydrldc and I 0 g of &$naphthol was added drup- 

UIV urth coolmg 9 7 g (0 I I3 mole) of anhydrnur mcthacryhc rcld at such a rate that the tcmpcnturc 

dtd not cxcrcd 30 I he mlaturc was stlrrcd mcchamcally at room tcmpcraturc for 5 mm and then 

I4 0 g f0 087 mole) of 2.2dmltro-2~anocthanol ~3% added dropucr at a tcmpcraturc of 20 30 

The r&Ion mlxturc uas ~rrcd for I hr and U.II then poured mto 500 ml of ICC water The aqucour 

mlxturc was first extracted with a total of 200 ml of ether. and the ether and uatcr laycn w& then 

ncutrah?ed by the addltlon of sold \odlum blcarhonrtc The ether layer *a\ separated and the 

aqueous layer war cxtnctcd ulth IWO 50 ml portlonr of cthcr Ihc comhlncd cthcrcal solutlnn was 
washed ulth 5001 of water and JrKd uvcr mJgncslum \ulfatc ‘Ihc solvent *as removed under 

rcduad prcuurc to QI\C I5 7 g (7Y*,) of crude c\tcr. uhlch contr~ncd a trace of MluoroacTtatc as 

was mdlutcd by IIS Infrared %pcc?rum The matcrl~l u JI tlarh d~~llcd to y~cltl 6 4 g (32’/;) of 2.2. 

dmltro-2cyanocthyl mcthac~latc. b p (1-V _ 0 07 mm The spectrum of the d~rt~lla~c showed a 

mtrilc 3bs Irptlon band at 2260 cm ‘. rn c\tcr hrnd ~1 I740 c.n ‘. Jnd 2 dmltrncyJnomcthyl hand at 

1602cm ’ 
(Found. (‘. 1680. H. ?YI. ncut cqulr . II\ C C.& forC’!)I.O,X, <‘. 366V. H. 308. ncut 

aqUl\ . II4 5) 

2.2-D1n1rro.2.<‘runlrth,l Awcclrr 

‘The procedure tlcvrlbcd above was used ucth 27 ? g (0 I3 mole) of trlfluoracetK anhydrldc. 7 I g 

(0 I3 mole) of aatlc acid. and 16 0 g (0 10 mole) of 2.2dinltr~2cyanocthannl to glvc I I 3 g fJ7’,) of 

crude Z.?Jmttro-2cyrnocthyl l cztatc Vacuum drrttllatlon gave 6 Y g (3-t 7,) of product. h p 7 I-92’: 

I 0 mm Another fractlonatton of this matcrlal gave 5 2 g (26’,) of pure. 2.2dmltro-2qanocthyl 

mtatc. b.p 73 75 :I 25 mm II: 1 4439. cl,” I 335 

(Found: <I. 3097. tl. 245; N. 2099 Calc for C,H,O,Si,: C. N 57; H. 248: N. 2060) 

2.2- Dtnrrro-2.<)-mwrhyi Acr,lutr 

To 50 ml of chloroform was added 3 5 g (0 022 mole) of 2.2.dmltro-2~rnocthannl. I 3 g (0 010 

mok) of alummum chlnrldc. and rpproalrnatcly I 0 g of p-hydroxydlphcnylammc. ‘I he mlxturc 

wa, stirred mcchrmcally while I 8 g (0 020 mole) of acrylyl chlorldc was 3ddcJ with cooling at a 

temperature of 2627 I Ifteen mtnutcs after all the .ICI~ chlorldc Y.L% added there *as no evidence of 

cvolutton of hydrogen chlurldc The ructron muturc uab then hcrtcd to 30-35 for I hr. and the 

temperature uas mcruscd to 35-W’ for an addItIonal hour After 2 hr of hutmg rapld cvolutlon of 

hydrogen chlortdc had ccascd The mixture =a\ co&d to room tcmpcrrturc. poured Into %t ml of 

ICC water. the chloroform layer separated. and the rquccru% lrycr cxtractcd ulth three 100 ml portIon% 

of chloroform The chloroform extracts were tiltcrch to remove any alummum chlondc prwnt. and 

the filtrate wa washed ulth I T; s&urn brcarhonatc to remove any-unrcactcd acr-ylyl chlbrtdc After 

drymg the chloroform solution over magnc%ium sulfate and c\aporatlon of the %olvcnt under reduced 

pmrurc. there uas ohtamed 3 2 g t74’.) of crude product Dlsttllatlon of the matcrlal yccldcd 2 I g 

(JO’;) of ester. h p 5660 ;O I mm The J~st~ll~tc. nn Infrared cxamlnatmn. cxhtbltcd a carbony 

absorption hand at 1750 cm I and the cxpcctcd dmltrocvanomcthyl hand at If100 cm ’ 

(Found: C. 32 78. Ii. 2 ?I; N. IO42 C’ak for C.H,O.N; C’. 13 50. H. 2 U. N. IY.53 1 

‘lo I05 g of mlxcd acid (42 g of concentrated nltrlc acld and 61 g of conucntratcd sulfuric XIJJ 

there uas added dropulx 124 g (0 075 mokt of 2.2.dlnitro-?cydnocthanol at a tcmptraturc of 0 5 

After addltcon of th; alcohol. the rcactlon mixture was removed from the KX-rrlt halh and alln~tl 10 

warm to IO’ 01ly droplcrr began 10 form on rhc surface of the mixture. uhtch wa* then poured Into 

SO0 ml of ICC water The oily layer was extracted wllh one 300 ml and two .W ml portions of ether 

The cthcrul solution was washed wllh 50 ml of 1 l O so&urn hurbonrlc and three 50 ml portions of 

water The ether solutmn W;LI dried obcr magncslum sulfate. and the wlvcnl WLI evaporated under 

raluced pressure 10 give IO 3 g (67”,) of crude prnduct A portron of the crude hquld was dlrllllcd 

•~ rcducrd pressure IO glvc a colorlfi% Ilquld. b p 4hJ5 ;O I mm. The Infrared spectrum of thlr 

makrlal \howcd an Intense dlnltrocyanomcth)l hand a1 1600 cm 1 and an Intense nitrate ester band at 

167Mcm ’ 
(Found. h. 24 62 c‘~Ic for CJt,O,h,. N. 27 19) 
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2.?- D:nirre2-C,unotth,-I Tr~fluoroactrart 

When 2.2dInltro.2cyanocthanol (above) vat Jdded to 25 g of trllluoraatlc rnhydrldc at I&.(‘. the 

alcohol dlrl not d~~olvc The anhydrIde was hcJtcd to rcflua and addluon of ?.?dmItr~2cyano- 

cthrnol WJI contlnucd The alcohol slowly dwolvcd under these condlrlonr The mwurc uJs 

heated rt 55 for l noIher hour Jnd allowed IO \trnd overnIght All \olaI~lc mJIcrcaI uas rcmovcd 

under rcduad pressure The rcwduc uas treated u-lIh 0 2 g of ethyl antralltc and dlrtlllcd Three 

fractions ~crc obtamcd’ (I) I I 3 g. b p 33-M 0 04 0 06 mm. n: 14037. (2) I 6 g. 32 39.1005.0 08 

mm.nr 14045. 0) I Pg. bp 80’:02(M24mm I~rac~~om I rnd 2 wrc combmcd and red~rt~llcd 

vlcldtng J constant bwlmg IracIlon. I I 2 g. b p 39 0 I5 mm. n: I 4015 

;c*lwm dmltrncyanomcthtdc uJs 16 6’. 

The overall ytcld baud on 
‘I hc lnfrrrcd %pcctrum of thl% matcrlal conramcd a band rt 

Ill2 cm ’ attrlbutcd IO the IrcfluoroJc~tyI group. the dmwxyJnomcthyl hand JI 16lOcm ‘, and a 

\cry ucaL cydno bJnd at 2260 cm ’ 
(Found. C. 23 31. II. 0 51. h. I! 07: s.cpn cqulr . 120 W Calz fur C’,H,O,S,F,: C. ?I 15: 

H. 0 78. %. I6 u. upn cqw . IX 5 1 

2.2. I)mctro-2.C,unotrh,_I Mtrthucrylurt 

1’0 IO00 ml of chloroform uJs added 42 0 g f0 261 mokl of Z.?-dmltro-2~yanuethanol. 53 5 g 

(0 40 mokl of Jlummum chlorldc. u-d I 5 g of cuprous chloride The mwurc was stlrrrd mcchJm- 

zally whllc 25 I g (0 240 moleI of mcthacrylyl chlorldc ua% added wth coolmg at a Icmpcraturc of 

Ill.21 There *as no cvldcncc of the cvolutwn of hydrogen chlnrldc The rc.uztlon mlxturc was 

healed ttt S&60, for 5 hr. then an addltional quJntlty of InhIbItor uas added before hcatmg seven 

houn a( the same tcmpcraturc lhc mlxturc wat cooled to room temperature. liltcrcd Into 2400 ml of 

la water. the chloroform Iavcr scparJtcd. and Ihc rqucous layer extracted ulth four I50 ml ponlons 

of chloroform The comhmcd chloroform extract uas uashcd ulth four lOOmI portwnr of 5’, 

wdwm bIc.arbonaIc to rcmovc my unructcd mcthacrylyl chlorldc After drymg the chloroform solu- 

tlon over anhydrous nrrgncwm sulfate and cvapuratlng the solvent under rcduad prcssurc.tlwc US 

obtrincd 24 2 g (97*,1 of crude c%Icr l’lJsh dl%tlllJtmn of the crude product ylcldcd I? Og (51 O-1. 

bp 62 br 017mm.n~1457.\ 

(I,ound. c’. 3725; H. 332. N. 1640 <‘Jlc for C.)I.O,N; C. 2669. t(. 10X; U, IX 34) 

The dl\tlllrIc ua< lLsh Jlrtlllcd agam to glvc I I 7 g (47’. ) of 2.2.dmltw2~yrnocthyl mcthasr!. 

IJIc. b p 5942 ~0 074t IO mm. nc I 4582 and cl ,m I I74 The spectrum was In agrrcnunt with that of 

the prcrlou<ly rcponcd mcthacnlarc prcrred wa the mlrcd anhydrIde tcchnlquc 

(I,nuncl C. 16x1: H. 30X. N. IX63 C’JI~.I<VC.H.O,N,: C. 3660. H. 30X; N. 1834) 

Rtuclton oj . ? ?~l~tn~~ro~?~C~uunc~tllonol wrrh Sul/ur~c Arrd and Jirorant 

Dmw~~~anocthanc,I (I6 I g. 0 I mole) UJI Jddcd dropwu to x)g of wlfurlc acld whllc the 

sol~~tlon UJI \tlrrcd and cooled IO matntrln Ihc rcJctcon tcmpcraturc below f&l When tht% addltlon 

uJ\ linl%hcd. 10 g 10 I rnok~ of trwwnc UJ$ J~Mc~I porcw-tuIsc to the rcactwn mlxturc After a few 

mlnuIc\ of $Ilrrlng. J uhltc prcclplt3tc forme, ‘I hc rcJctlnn mltturc ~3s SIIITCJ untll II cooled IO 

worn tcmperdturc. UJI J~IOULII 10 \I.tnd ovcrnlght. rnd UJS poured onto 150 g of crushed KYZ; the 

pr~~ust UJS collcrtcd on J filler dnd UJ\ uJIhcd ulIh wJIcr and ClhJnol The uclghr of drlcd 

product U J\ I? 5 g When hcJIcd J urn+ dJrhcncd JI IX0 Jnd dccnmpoud Jt 220-225 

The product UJ\ Inrolublc In hot uJtcr. hot CthJnol. Jnd cIhcr It UJ\ qu~tc soluhlc In acetone Jnd 

ethyl dwt31c Lmplc* wcrc rccn_~IJllwtl from acc11c dclJ tm p 222’ JcT 1. Jcctnnltrilc (m p 221 

dcc I. Jnd rcctonc~thanol (m p 221 tlcc I h \Jmpk rccr~~I.ill~ud IUICC from Jcclonc crhanol 

m p 224 225’ LkSZ . YdX Jl-IJlVlCd 

(Found. C. 2X05. II. 2kX: U. 25 51. h4 U . w c. 2945, H. 154. >. ?I 65 ’ cdk for 
C,H,.O,,?J, <‘. 2741; )I. ? 54. N. ?I 12. ht W. !‘U I 

Alhalrnt fb~prdu~ton of Dmtrroactrontrrclt Dtrtmrrtvr 

Htucrron u/ mtth~l ~.~~~~tnc~r~~_*-c,~~~hutvr~rr *rrh potusvum h!&ortJI 

To I 28 p (0023 molcl of potaswum hydroxldc In I5 ml of Jnhydrous mCthdnol udr JddCd 

dropwsc 2 5 g (0 01 I5 mole) of methyl 4.4dlnltro+anohutyratc The rcwltlng I2 rlsc m tcm- 

pcrjturc vat JKompatVCd by lmmcdlofc prccly~larmn of a ycllov maIcrlJl One hour lrrcr there was 

l t)lllirrnt prcparatlon. trmplc rczryslrllucrl IYI~C from l cctonltrllc. mp Z?I dw. 



colkcted on a hltcr I Y g of bright ycllou solid uhlch after two recrystalhzat~ons from hot methanol 

melted at 160.161 . . on the basis of clerncntal analysis II appear& to bc the potassium salt of methyl 

4.4~mltrobutyntc. 

(Found C.26Y8. H.3.46. N. I3 16; K. 1698 Calc forC,II,O,V,K~ C.26fJt. H.306. S. 

I2 17. K. l6Y8 1 
hfrrhyi 4.4.Dmrrrobut~rarr 

Lkven and one-half grams (005 mole) of the ptaswm salt of methyl 4,Mm~trohutyrjtc 

fobtalncJ from the l lkalmc dcgradatlon of methyl Gcyanol.4dmltrobutyratc) d~ssolvcd m MO ml of 
d~\tdlcd uatcr sat ncutralved ulth sulfuric acid Potassium sulfate u-as formed ~mmcdtatcly and d 

ycllnw 011 xparatcJ as the ncutraliution procccJcJ When the aqucoti mixture ua.s dclimtcly l wjK. 

the uhltc prcclpltatc of potawum sulfate had gone back Into solution and the only product had 

scttlcd to the bottom of the cont~mcr One hour later the ycllou 011 uas separated and the aqueous 

IJycr u.15 extracted ulth SIX 200 ml pon~or* of cthcr After addltwn of the orcgmal oily layer to the 

comhlncd cthcr cxtr.vzts. the rcwltmg cthcrwl solutwn U.-IS uarhcd ulth hbc IOOml ynlons of 

d~st~llcd uatcr and dred nvcr anhydrous magncwm wlfJtc Rcmo\JI of the +ng agent and wb- 

sequent c\aporatwn of the solvent under rcduccd prcwurc y~cldcd 5 4 g (67^,1 of crude products. 

Dlsttllatlon of J pwtlon of the crude matcrlal ga\c I 5 g of clear Ilqu~d. b p SO-51 ;007 mm, II’: 

I 4542 Infrared spcctr~ of the crude product and the d~st~ll~tc were &ntlwl. and the elemental 

analysis. although a l~ttlc high for carbon and nltrogcn. cnJK;ltcd that the matcrlal was methyl 4.4. 

dmltrobutyratc 

tlound. C. 3234: 11.440. 5. I534 Calc for C,H,O.h,: C. 31 25. II. 420. N. 14.58.) 

The rcmammg portton of the crude product fapproxlmatcly 3 9 g) *as Fur&cd by dtstlllatwn 

through a bulb still. head temperature 5S-57 00, mm. pot tcmpcraturc 8686 , to ylcld I 8 g. n’i 

I 4550 RcJIstlllatwn of this wmplc through the umc apparatus. pot tcmpcraturc 84-86‘ htad 

tcmpcnturc 4647 0 03 mm. gaw I 0 g. n: I 45% The tnfrrrcd spwrum of this final dwllatc uas 

Idcntvzal ulth that of the first. and clcmcntal analtws wrc not made The molecular weight -as 

dctcmllncd 

fIountl M. W. 200 3. 201 7 C~lc for C,ll.O.h‘; V W, IO2 I ) 

Rt~~rrton o/ rhr S&rum Salr of AfcrhJI 4.4.t)tntrrohur_vrarr wrh MtfhjI Acrylarr 

To 4 2U g (0 02 mole) of so&urn wll fobtalnccl from rcactwn of methyl 4.4.dlnltro4cyanobuty- 

rate uith s&urn mcthylatc) In IO ml of dwllkd water WJ< added I 70 g (0 OIY7 mole) of methyl 

acrylatc at 27-31. The rcactlon mlxturc lmrncd~atcl~ turned tl.trh and a tlmulcnt prcc~p~u~c 

scpaatcd After 24 hr the 011 uhlch had formed UJI cxtractcJ ulth four 50 ml ponlons of ether and 

the comhmcd ether extract *a% drlcd owr anhydrous magmtum sulfate Rcmobal of the Jtytng 

agent and complctc cbaporatlon of the cthcr under reduced prwurc ga\c 2 4 g of an almost white 

sold. m p 4345 ‘, When the crude matcrlal UJI J~\\ol\cJ In a mmlmum of hot ethanol, trutcd wth 

dccolorvmg charcoal, hltcrcd. and chlllcd. thcrc Y’JS obtamcd 2 2 g (40’~ cbf wow-uhrtc &methyl 

4.4dlnltroplmclatc. m p 45 546 0 


