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conventional processe$§610681:108 dMEide synt hesis fail in this \ﬁ:@},.
Casse- 10 liZ2hdnpveftdr HQRSTCMEWRM] (1965), (1)) reports as toll-ows:
"Though 2-nitrobenz- al than 80 years and has
occasionally even been %ﬂgég Oﬁz%%% E@ﬁ%ﬁﬁ{?ﬁ%&t he production of
indigo salt T, an advant agqm@ NECERORIDE O of this frequently
required substance i's st|II Iacklng |n t he I|te ure 15 even at the

present ti rre I r(7 QHN;B

Cheni stry), do i 1’

2-nit robenzal dﬁ rshhagmp.r_oduct for
synt heses, which 'I‘ls muiubn telms)htanaw, _" bvmstprqmsotoeﬂt@sé ticnef chr 081

L 3 g pzaldehyde ich gﬁ%ewﬂ‘d 20
acid oxidatio m&%%ﬁ‘g fowyrelds

in Or.ganic Syn S )

20 [err] - [err]. TdRitro &aéntdymmhatdb&ﬂd,vsaﬁ&ﬂgses that the
r eact i ontovol un!fst’neam dﬂehrdxrsyl;tbwimmthlsmm z‘)%oduct 10

whi ch are diff P’oC§ b GP§5 (_ st follope:  Though benzos v Numer ous
met hods of pre inustriglly ok 16 BRcbL L ISF, f@mmchl oride or

2-ni trobenzyl &rpwpaﬂeonasf this cifelieRty mmdls&kmn ustsﬁllhmg Wety likagpounds - are

difficult5to ﬁ'nﬂ!ﬂ ruaxe’t;rle 1 F) an FM% - Gheis (ﬁl'ﬂ;&‘gl ve ¥y
usabl e instruc .}.,H,, ap fben F
satlsfactorllyb o 2 eacts cIorlnelnthe

presence of 1o %fmnmzaﬁo&IMMhoehc anhgdridt, rfefommemied)i ve 30
2-ni trob¥nzyl. erﬁ*rs%u#d%vnrhwa ol IH5 paga (641, 1Bogives vRgytlev s dene chl or e,
which is ubstantiallly nore suitghle still for-the preparation of

2-ni trobenzal dehyde :i s not- o &abl @rogicHgddeo by direct chlorination of -

2-ni trotoluene and |nstead has~hi therto only been prepared fromthe -

al dehyde itself 35 . wth phosphorus pentachl oride (Kli egl Ber dt sch.
chem Ges, 40,.4939 (1907) ( 2 Nop

) o 23
OCOCH (HyS04)
1, 443, 140 o C§_CH< 3 2 4 C§—~CHO

“ococH;

@A) 7%)
otal yield 17%

andsuﬁersfmmthednsadvanmgsthatmereacnonvolmn&arelargemdﬂmtarry,.
25 smeary by-products, which'are difficult to separate off, are produced. _ 25
" “Numerous methods of preparation of 2-mu'obenzaldehyde use - 2-nitrbenzyl
chloride or 2-nitrobenzyl bromide as starting material, but these very compounds are.
difficult to obtam” terature (1)). The literature does not give any usable instructions,
_ the statements of w ch can be followed satisfactorily. Thus 2-nitrotoluene reacts with
30 chlonnemtbepresenoeofmmneonlymglmmselswhxchu'ansmxtUV toglve 30
2—mtmbenzyl chloride in a yield of only 15%.

Z-Nnrobenzyhdene “chloride, wb1ch is ‘substantially more suitable still for the
preparation of 2-nitrobenzaldehyde is not obtainable at all by direct chlorination of
2-nitrotoluene and instead has hitherto only been prepared from the aldehyde itself

35 with phosphorus pentachlonde (Kliegl, Ber. dtsch chem. Ges. 40, 4939 (1907), (4)). « 35



2-Nitrotoluene can be reacted with bromne in radical form (bromne in W
| ight, or N-bronbsuccinimde) to give 2-nitrobenzyl brom de, in 45-60%

yield (H Casse- bkum__.Z Chem 1969, 340 (5) and Qrganic Syntheses \ol
46, 81 (1966) (6)). How ever, industrially t hese nethods can only be
utilised unsatisfactorily. A dihal ogenation 5 . was not observed even
under these drastic conditions. 2-Ntrobenzylidene bronide has been *
obtained in 33%yield by reaction of 2-_nitrophenyl-pyruvic acid with -

sodi um hyobr onmte soI ut| on (A Rel S§Qkdt Ber_ . dtsch. chem Ges 30 1030
(1897) (FPp——hperi—is ek G o —when—t ochecked by L hel

appl i cant corrpa f%@%ﬁ ehte -rret hod has _..
the 10 d'b§ nthibes VLUAEE 81 (1966) (6)). How- '
10 2- Ni t r obenzyér, iamsGialicthas Wit en Meke by a.

Kr ohnke $eact |mn0ttdbsogﬁ [ QMSUCC ni: m de has t 8. be
enpl oyed and- Aﬁﬁ m‘%ﬂ mw§3% ¥ 2 5.used..(6) .
Fur t her nor e, @ggg ,;he,a e - ages; S 1S
shown by the fid bypicar rt]> b&!itsuncﬂylowersnll), thxs melhodhssthe - :
15 Anot hi@r etdfedy? . . itrat l(bn of
2-nitro- tqu .and : : j t romet hane
Sdséi fig Fen) (6) thﬁ 5 o 4 g (: 10%
of theory) of mmmphenwmwmmacanhmwmmmwme 20 from
1,000 g of 2-nitrotoluene by this process, so that ‘this reaction is also
i ndustrl ally uninteresti ng A further net hgg Chem Soc [ London] 1950,
204 (8)) conpises the ni %2 1 iromromi- Ci n@lc ac ddet hyl ester, which
produces an isomer ni-xtu€eren FEBTE A\ LA 0S5 o nnani ¢ acid et hyl
ester -whi ch can onIy be’ separated W|th difficulty.- After” saponi fica- - 25
tion to nitrocinnanic acigb,and after separation of the isoners, an
oxi dation w th pot assi errm;a,ﬁ?tat e al dehyde as ca be
seenfromthefollowng quat|8 @%HQM— o
1, 443, 140 : 3 lerr]- (|sorrer mxture) In
addi tionsto the expensi ve separatl an of t,Jae i sorrers and the | ow yi el
inplicit therein, the |arge.reaction valdne i |l so -an argunent agai nst the
use-of this synt heS| s ofo© ¥eenral %‘@ "The reaction of
2-nitxotoluene with diesters of"Oxalic acid, afder catalysis byan 5
al cohol ate, to give 2-nitrophenyl pyruvic aC|d esters can al'so be regarded
as belonging to-the stateﬂ t he arNto‘gG 8). The enol ate salts:of these
esters are hydrol ysed wh 'fé'i‘3’2to—gt‘\7'e the alkali nmetal salts of :
2-ni trophenyl pyruvi c acid, fr&Mhhich free 2- ni t rophenyl pyr uw c acid can
then be obtained by reaction with m neral acids. 10
[err] The large nunber of -t 2a@tﬁemant|ongd met hodg h|therto foIIovved in
order to obtain 2-nitrobe N(Vbbtzcw wal uabl e for syntheses;
and in particular the poor vyi eI@Is and resul’t’s of "t hese methods,  show :
clearly that hitherto no satisfactory and" industrial | y utili sabte process _
for the preparat aARjihed neRod kdolv RSk [elapBate] se uses, has -
been di scl o0sedhiuerkc amir ghbsegueitooxida @%ﬁkmﬁmgﬁ S(La process _
for-.the prepaPErwmagt(h 2- nitrobenzal- dehyde conprising reacting an al kaI|
met aI salt of" 2-ni trophenyl pyruvi c

. NO2 - B N02 'N02_
d—cng"-____-"“% dcnzmz MO <j—-(£HO :

20. However, only 134 g (=10% of theory) of Z-mtmphenylmtromethane can be obmned ? 20
' from 1,000 g of Z-mu'otoluene by this process, so-: that this reaction is also mdusmally‘ :
uninteresting, -

A further methad (]' Chun. Soc [London] 1950, 204 (8)) oo:;}pnses the mtra--

tion of cinnamic acid ethyl éster, which produces an isomer mixture of 2- and’ 4~mtmh
25 _mnnamxcaadeﬂxylesterwhlchcanmﬂybesepatatedthhdlﬁaﬂtym_ ca~..
- tion to nitrocinnamic acid and after separation of the isomers; an oxidation with'
potassium pe:manganatethmgtvesﬂtealdehyde,ascanbeseenfromthefollowmgi
equauons : '

lll\




acid with an aqueous solution of an alkali netal hypochlorite and

hydrol ysing the resulting 2-nitrobenzylidene chloride at a tenperature of
from?20 to 150[err]Cin the 20 presence of water.
20 W al so provi de in accordance with'thi's i nvention a process for the
prepar at ion of a 2-nitrobenzylidene chloride, conprising reacting an al kal i
netal” salt of a 2-nitro- phenyl pyruvic acid with an aqueous al kali net al
imypochl orite sol ution thé aqueous solution in which the reaction is carried
out. Py ef er abl y [ S itself al kal [ ne“ﬁ : DeS| rabl Y, the galt of the
i2- . e TTrototuene with
.an oxallc aC|d d| ester of the forrrula ( )[err] in which Rrepresents an
" al kyl group of froml_to 6 carbon gy an.aral kyl group. It must be
described as distinc %F‘UF?%zﬂﬁg—rh’a'r F't-fth%‘h’ism dehydes can be

obt ai ned in such good 'yiel ds andsuch- hi gh pum:Tuy@n n accordance with'the
process of 30 the jwgyention, sincent had to be expected fromthe sate
of Y he art that the L,,pgma,—ocws’iﬂ,t Q @Lc,.%odutrotol uene woul d not take

pl ace or woul d at nos*take place wi tf very poor yields. Equally it is

di stinctly surprising that |nNgzhe reacion of the alkali netal salt of

2-ni trophenyl pyruvi cxengi d_ c@odl um hypochlorite the 2-nitrobenzylidene
chloride 35 . . ‘was obtain I'n such:high yieds,; since Reissert (Ber.

dt sch. Chamad@es. 1o3fe edfenive sepafati¢n] &Othe Jisomers amd) the lovh lyieldt implidol ate a sol i d of
mel ting pohenen, H8Cirgs repodor yolnmetifielsorap grgument agginsttha wse phothis apfesiy, r uvi c acid with

t he ghem 5P U ’} §E.tm%g| :g?]dﬂ%gﬁm‘%aﬁ ﬂ&lgﬁﬁg ﬁ t he §truct ure

of a  dini ter 1t proved
possi bl e tt@thel ﬁ ke (6,t8).UTheuenalate fsalts of shegeoevtors h'ﬂﬂls di ni t r odesoxy-

40 %&Pﬁbmﬂ A&C‘d{)ﬁﬁg’“‘h ¥ chim Acta 22,

- 908 (1939)‘}‘”1’

1, 443, 140 _ 4Theforrrat|on of (B) is
not observed in the case of t he é};t(%m?qcmm. ng to the invention. The
procgsses according to the inven a-mamrer of advant agesyo Thus, the
2-nitrotoluenes and oxalic-acid diestegg S used as starting products are

accessible con- 5 M2 veniently I'n adeﬂuate quantity. The end product
. is obtained fromt nymce_wgpsrs—-é ?ﬂﬁ!‘ﬁﬂ“ﬂ? eI d and high purity. The
: I

----- =3 o0 =

. preparati ons ViR chl th s&@%quent _
pr eparati 136 ted w t hout
iisolation pabr mﬂ%,bwclaﬂydmﬁmertotmt gant ess i s
it echni cal I

h l’dm%?ﬁm . thes Progagation; #e}m%ldmw dader en&poyed are
‘recovered : ;@E?ﬂ he hypochlorite
‘reaction sj_mg %Im %%ﬁ? *9' Qf e ester wthout
“diffficul tyxadlvhchamaqmm Iution @f amx&ili metalChygloctilo ahty vs@g thend. sodi um
i met hyl at eé&ﬁ“@“ ﬁ@“ﬂ@z@ﬂw@?@d‘rﬂ&ﬁeﬁw%m&ﬁr@é%F 'Ptfbe reac%d on can be
. reprisent (TY '@;% %cggangg r &L@Mﬁmg prBduct s
iusabl e acapna f{i@ob&&y MH&W kit of 2818 ed according to
“known net fmgwlpyﬁhe a@émmheﬂnkag out prefmblyml ockjorité sdhjtiganthesaspiouin or pot assi um
tespegi-al | %&&h % -2 QCOO?)L‘Jerr] R
prefzgrabl mwwgaih& dhilic uimaoptﬁb’}&hvﬁh%‘ ¥ bpréedtar bon'at ons,
;especi al | yanikilhgréup ﬁm%mprw“m”m grobpit y| | tert butyl, pentyl and

‘hexyl’, or {edt mupe tgthﬁ?s G‘a’nﬁ)e carried out
Li n+agueous; 30

smre of the art ﬂxat the dz‘halogena
tion of 2-nitrotoluene would not t:akc plme or would at most. mke place mth very .

poor yields. _
Equally it is distincily surpnsmg that in the reaction of the alkali meml salt of

2-nitrophenylpyruvic acid with sodium hypochlorite the 2-nitrobenzylidene chioride

35 - was obtained in such high yields, since Reissert (Ber. dtsch. Chem. Ges. 30, 1030 35
(1897)) was only able to isolate a solid of melting point 160°C from: the reaction of
2-nitrophenylpyruvic acid with the chemically- equivalent calcium hypochlorite; he

o ascribed the structure of a dinitrodibenzyl d:kemne (A) to this solid. 40 years later it
' proved possible to clarify the structure of this compound, which is dinitrodesoxy-
40 benzoin . (B) (compare P, Rugglx and Al Dmger Helv Acta 22, 908 (1939)) - 40

cnzcococn b C“z %

(A @



benzyl i dene chlorie can be isolated by extraction with a water-inm sicible

sol vent but 25 preferably the process is carried out directly in a

t wo- phase system (f or—exanple 25 tol uene/water) and the

2-ni trobenzyl i dene chlorlde i s obt ai ned by separating of T The organrc phase =
and working it up by distillation. The hydrolysis of the 2-nitrobenzyidene |
chloride can also be carried out in an al kaline nedlun1 but preferably the-
hydrolysis is carried out under acid conitjons. 30 Aqueous organlc -
and inorganic acids can be used as the aC|‘§%_ eferably t he reaction 30 :

is carried out” Wt NOr T G AcTd - ; ht [err] 4
preferably 85-95% gﬂhi%‘%fﬂ @E opseived in therjggse Pésbetmonlmomgrm&ﬁh our a’
20-150[ err] C, pref er althy pﬁéas&)acﬁﬁc{;@r ]rlﬁmvleﬁhﬁ e X he hyoch orite
reaction 2-3.5 nol s?-wﬂﬁmlandmﬁlaam!mm 3 % . be%}a : '

enpl oyed per tol of}3 ; :
The tenperature w Iﬂe :

bet ween 0 The reaclvmtlms:solmibn ea2-

under el evat g prem

bet ween 1 an§ 2 at

hydrol ysis reacion sthmmﬁsﬁﬁii&%oxéww

subsequent
purification with sentipg materials|tiehiouse Sf)ltﬂétﬂe&ﬁod &n’?aﬁwe m
purify the resultlfﬂj‘“@“mtrobenzal dehyde to-a-purity. of >9 %

2-Ni trobenzal dehyde 'i's used, jnter ali a as -an internediate. product for the .
pre- paratioggof cor onary- (Q% Q()_;oogp F'pher Eﬂzl at ant| phar maceutical s
which lower the 45 - - bl ress HmO'@‘fenl egungsschrllgt '

(German Publ i shed Spemflcatlon) RN 4 -1, 670, 827 . Thus, for
exanpl e, the reaction of "2 soty ob_"’ 3?”dehyﬂ;3“_, __og,h_sr [err]m icar bonyl
LRV SR

conmpounds and ami nes ‘produgs apﬁa' ATl g
ntion wll be

1, 4-di hydropyri di nes s. according t.

described with t hepﬁpmsﬁm ] F’e@* nggmon are known or can be
Exanple 1 - The term alkali metal denotes lithium; sodium @%‘ benz i dene
chl ori de (frﬁmz -- )9—62 67 m)l s) of SO m are -
di ssolved in 570 r’d;e&- Ao E AT 0 1IN A (0 il fentsesal(:ﬂg&upm&s}mﬁfl wxaligy
acid di et hyl esteranﬂrmlx;&%xg,- o) b %Pwﬁlwﬂmmmbm pewled in
at 35[err]C. The P anenachoneﬁlbydaﬁaatdadm fok :
cooled to 65[5err] et oy
under - refl ux for 1C[ram]phdsom<5woﬂ6n§itaﬁftyd1s

1, 443,140 ydrolyms__of the ?f-mtmbenzylldene clﬁmae Sl dldoak'cﬁagt St tut' . |
carried out sgntil o (533 a - ._ .Ehed’é!lélslmurcam’a&]mtnmd&@wmﬂ& om t he

agat . i et %0
resi dues of the stséa-ﬂi%llsnengtﬁ at - LS @Psefg; wth:
water and 150 g of*"@ﬁﬂwﬂh@m“%‘ﬂ R ition- IS
added 5 35drop%§§ﬁ“§m < Hypechlp %-q-ﬁ _..@mﬁnmnwous_
sodi um hypochl ori ﬂ&ewpdfmﬂ-n sl Upe -@ i opReayinyt Vi&_@éﬂ.-u'm;— _35.',;.'.--"
hydroxide in-.1, 568 28°Cof viater and__l 20$qdrr1 of “t.olueret” e 0e s
then stirred for 3 L L T [ arried Ofit ?t@oamiptek}ereaﬁiug@ggleumxal at e
is filtereddof f. & %ﬂé@ P %‘f}-%ﬂﬁ%‘%‘!ﬁf’?@m@mmﬁmmpmm o

:unr.:

point[err] 140[er

2-ni trotoluene co \;ﬁﬁisgﬁb"“’ b
B iﬁmﬁﬁ’&nﬁ?

2-nit robenzjﬁ i denuoda

2- nltrotol uene "
of theory.” 15 followm - :
2-Ni t robenzg/l i dene ch or| d)e (f rom 2 ni trophenyl pyr
0 2Nibtoniite losde (o Smlrgitng
. mols). o; um methylate are dissolved i
mixture of 365 (2.5 mols) of oxalic acid diethy] ester and 05 i’?z‘é’é mﬁfgo_

o . toluene is poured in at 35°C. The mixture ) . :
55 cooled to 65°C 75 ml O‘f col d Wagermare nexltsatd}lggdl;neﬂy h&tedlmder l'eﬂux and

640 mt of water (60°C) the mixture js then boiled under



A solution of 358 g (1.715 nol) of 2-nitrophenyl pyruvic acid (nelting point
115[err]C and sodlunlcarbonate in mater i's slomﬁy added dropmﬁse to a
m-xture of -sodiu d de s _ _
of NaCl o/l) and 20 1.35 1 of toluene at + 100C The nlxture IS stlrred
for a further hour at + 10[err]C and 20 the solid (sodiumoxalate) is
~filtered off. The toluene phase is separated fromthe filtrate. The filter
residue is rinsed with 1.35 1 of toluene and the aqueous phase is

S re- extgacted theremnth The conbumﬂdpmpluene phases are drled mngh
_ . " :

theory) of 2o 293 off and feibhekd ‘

25 Exanple 3 ZPHHIMdnEnedifz stehane.smhﬁ@rwma wuml y from :

- 2- n|t‘r§?phen % S}é(ﬁé Wh@b@%wogwe@zwﬂmmiswdmwm flarsq;s Wit h
an overflo t he salt of
P o e TR

2- nivtr ophengodxp;zrmtcxsamte offl'l‘ﬁeiblm seSx@ cii Glate@nd ol uti on (80 g
30 of | . ?ﬂ‘@? ‘%;F é{g*tfél- idtga POTC hour (nmaking a
total ! f 4’5e 1 edeont%wgotpgen& nutes) The t&hperature
- Was- kept  atb)+hahl6gotisdyC301Ng B b AivbbeasyiGend ¥hisre | | NY. After starting the

- ‘conti nuous opéﬂai%bwmdb egmmesog&@mmmmmmuwmm xture are

~ ‘col | ect ed of 4-nitzotplushg ' R148 8 efs2-piptplaes being; Th
"fnoxtﬁfeem;%%“%?ﬁg r e o °

‘e\’s separated, the aqueous phasée extracted
with 185 toluene, and the tol uen@xmpkszs vvere conbl ned, dri.ed wit g sodi um
sul phat e arﬂ:lN{?@bFﬂle,léﬂ Fldw@el( Dat or -, for 1 hour at 80[err]C.

. After- 4 houpss Wé %r?gszsg‘fv‘l %Wé‘ “Eg\Peigprre enpl oyed
wer e’ r ecoves h! enﬂ;luu&,gadﬁﬁn ({1% ﬁ&do and

- 2- ni t MobenziAsiloé mabuendrdtor 1096, Thklnixture. is stirred for a further hour at +10°C and.
Exanpl e 4.- the “solid (sodmm oxalate) is filtered off. The toluene phase is sppargted\from gheenzal dehyde

Lerr]. 492 '3 kg of .aqueous
. sul phuric. ampﬂdﬁﬁ%ﬁdﬁm&ﬁ %? iﬁ%ﬁ&ﬁ%%ﬂerrw The

" mi xt u¥Be i s -chlotider ase] obtgned. untit the evo ution of hydrogen:chlorige has
-ceased, and is thén pour ed onto, %ru E 45 i ce. Thereafter the mxture is

extract ed’ %ﬁ{,ﬁeﬁiyh&ge &ﬁ&.ﬁe o%Qch

ey es, insoluble
rraterlal i.s f (Thé Mmﬁ%ﬁ romthe

filtr arSd’t maenhwlpnuvx aeld)l(mqmyd fiblee conbi ned
t ol uetfe. pth%(7 gPﬁWWﬁZﬁe @ngt h ¥yueous
sodi um bi sy 157mm CI S brought to

. pH 12. 5. wi tith belp dlasknbyt iopelingxAftke tifuivds n@xu@&tlﬁédmﬁeh t.ol uene. The

t ol uepe pha’§'§“ @“"B‘P“i’é’d e Sollpqsing, vesseland] woskedupras folloesd i n vacuo

- g (7¥% of
I'C é’oo |ng |mTed| ately

sol i-di fi'es’ toAtwryehmoonmm m.85412bf4&[1§rlr oﬁmcﬁployedwere The net hod
of thé i nvEmPTrh Vorkngep %%W&Wéﬁaﬁ@%“éﬂ%ﬂﬁﬂﬂ%ﬁal dehyde 55
- and 240111 t robenzyl idene themsel vefigambidty al so si: npl e substituted de£o| vatives

" theredf; i B-Nifrobedvaldebgdes - t he appropriately subst i tut ed 2-ni trophenyl pyruvi c
'aC|dsaItW|II b€ used. 6 1443140
6 WHAT-WE CLAIM IS - 1. A processagd?2 t he prepar ation of a . .
2-ni trobenzal dehyde conpri si ng r ¢y .an al kali nmetal salt of

2-ni trophenyl Vi c aci n .agueous. sglution of an_alkali metal
hypochl ori tg4 _'“”:u : -,@" m%g@e chloride at a
oo 3 termﬁrtaamau of Thiy e hadeRREd, hid & 't & of wagger
.5 2. A prodwsTheefters the mxnep aratmmd l@fsum::éwﬁhﬂﬁmbﬁhifyﬂohdﬁﬁ& 3phl or

conpri si ng ﬁgmﬁﬁl“%&}: m;ﬁlm tgh wlw MW uvic acid with
an aqueous aﬁ txtracted by stirring with20%_strength a ueous sodmm bisulphite soluuon.
50 . The bisulphite solution is brought to pH 12.5 w1th sodium hydroxide solution and 50

extracted with toluene. The toluene phase is dried with sodium sulphate and evapor-
ated in vacuo, After 1 hour at 80°C, the residue which remains is 277.5 g (77% of
crym&.theory of ‘very pure Z-mu-obenzaldehyde, wlnch on cooling immediately solidifies to
_ Melting point 42—43°C. . .
55 “The method of the invention can be used ‘o prepare not only z-mtrobenzaidehyde 55
and 2-nitrobenzylidene themselves, but also simple substituted derivatives thereof, in
which cases the appropriately substituted Z-muophmyl pyruvic acid salt will be used.



metal hypochlorite solution. 3. A process according to claiml or claim 2
wherein the said salt of 2-nitro- 10 phenyl pyruvic acid is prepared by
reactin ith oxalic acid diesters of 10 the formila
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