PROCESS FOR THE MANUFACTURE OF 2- ALKOXYMETHYLACROLEI N It is an
omiiﬁ7%ﬁ‘Q%is i nvention to provide a convenient and effective method for
t he manufacture of 2-al koxy-ethylacrolein conpounds useful in the,
preparation of pyridine and quinoline herbicide inter- nediates. There is’
al so provided a process for the manufacture of 3- aIkoxynethquU|noI|nes
from 2-al koxynet hyl acrolein. - Al though there are |'iterature procedures
whi ch have been used successfully to prepsete certain substituted acrolein
conpounds there is as yet no known net hod reported for the manufacture of
2- al koxy net hyl acr ol ein. Al pha, beta-unsaturated al dehydes such as

2-al koxymet hyl acrol ein are useful in the preparation of substituted

yridi ne- 2, @hm&mﬂﬂks ¢%&mk®dmh|ch are key internediates in the nanufacture
of a neM/cIas none her bi ci des. The use of

[err],[err]- ehydes In the preparation of

pyri di ne-2. 3- dlcar oxy ates Is described in U S. Pat. Nos. 4.723,011,

4, 948 896 and 5, 008, 392. The thus-obtai ned pyridi nedi car boxyl ate
conpounds may be converted to the correspondi ng herbi ci dal
2-(imdazolin-2-yl)nicotinic acids, esters and salts described in U S

Pat ent No. 4,798, 619. The present invention relates to a
process for the manufacture of conmpounds of forrmula | [err]

PROCESS FOR THE MANUFACTURE OF 2-ALKOXYMETHYLACROLEIN

It is an object of this invention to provide -
a convenient and effective method for the manufacture
of 2-alkoxymethylacrolein compounds useful in the
preparation of pyridine and quinoline herbicide inter~

5 mediates. There is also provided a process for the

manufacture of 3¥a1koxymethquuinolinee from
2-a1koxymethylecrolein._

The present invention relates to a process
for the manufacture of compounds of formula I
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wherein R is C, to C.alkyl.

The formula I alkoxymethylacrolein compound
is prepared by reacting an alcohol, ROH wherein R is as
described for formula I, with at least one molar

20 equivalent of acrolein in the presence of an acid, a
catalytic amount of a trisubstituted amine and a
solvent to form an intermediate ‘and reect;ng sa1d o
1ntermed1nte with at least one moler equivalent of

, formaldehyde in the presence ‘of an acid, a catalyt1c

25 amount of disubstituted emine and a solvent to obtain
the deslred formula I compound.

The 1nvent1on further relates to a process
for the manufacture of 2-a1koxymethy1acrole1n compounds



¢1) wherein Ris Cferr] to C([err] "al kyl. o The formul a
alkoxynethylacroleln conpound is prepared by reacting an al cohol, ROH

wherein Ris as described for fornula I, with at |east one nol ar eqU|vaIent
of acrolein in the presence of an acid, a catalytic anmount of a _ _
trisubstituted amne and a - la - - sol vent

to forman internediate and reactlng "said internediate wi.th at .l east one
nol ar- equi val ent .of formal dehyde in the pLrgsence of an acid, a catalytic
amount of disubstituted anine and a solvent to obtain the desired fornula |
conpound. : The invention further relates to a process for the
manuf act ure of, 2-al koxymet hyl acr ol ei n conpounds

of formula I which comprises reacting a suitable
compound of formula II

ROCHchZ-W

5 | : (1I)

wherein R is as described for formula I and W is CHO or
cn(onl)2 and R1 is ci to c4a1ky1, with at least one
molar equivalent of formaldehyde in the presence of an

10 = acid, a catalytic amount of a disubstituted amine and a
solvent.

The invention also relates to the use of
coﬁpounds of formula I in the manufacture of important
quinoline and pyridine herbicidal intermediates.

15 The present invention provides a process for
the manufacture of compounds of formula I. The com-
pounds of formula I may be used to prepare 3-alkoxy-
methylquinolines and 5-alkoxymethylpyridine-2,3-di-
carboxylates which are key intermediate compounds in

20 the preparation of 2-(imidazclinﬁz-yl)nicotinate
‘herbicides. For example, the formula I compounds of
the present invention may be used to prepare 3-alkoxy-
methylquinolines of formula III -

25 Rg
ROCH~_

30 | - OR,
| . aIn
"wherein :
R isc,- Cgalkyl;
35 . R4 is hydrogen or c alky1° -and
Rs, R_ and R7 are each 1ndependent1y hydrogen or OR4



T,

of formula | which conprlses reacting a suitable.

conpound of fornula I ROCH[err]CH[err] W. 5

(1)

wherein Ris as described for formula | andWis CHOor

CH(OR err])[err] and Rerr] is Jerr] to Jerr] alkyl, w thnaighbdAaiBM eplaced

nol ar equi val ent of formal dehyde in the presence of an 10

catal ytic amount of a disubstituted am ne and a .- solve Hﬂ'lLﬂlm
The invention also relates to the use of =3= - conpounds of

1IN

the manufacture of inportant qui nol i ne and pyridi ne herbi ci dal
internediates. 15 ' - The present I nvention prOV|des a process
for the manufacture of conpounds @f fqQrnula |I. _The

pounds of formula | may 5e36§83YP8tBY%EHF€°§1§Pﬁo?¢Y be prepared by

met hyl qui nol i ngga@tdng: al lsabswththayandmwo& dormula IV wdthoat at es
whi ch are key internedi ate_conmpounds_in, 20 2 §th 5§re arati.on of.
e

2- (i mi dazol i n- 386N POS: PRIRAZ q“1valﬁBFbP€|

&aqﬁﬂgeFﬂ}nula I

conpounds of of formndapFeimanthenpresencenf lan un&d1mnqomepmﬂsnﬁualkoxy-
qy'no"”iﬁdQ%pk&%@!&iylkh Eﬁgrbreaince of a substituted nitro-

met hyl
R
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bengene of formula V, preferably at an elevated tem-
perature, to form desired formula III compounds. The-
above reaction scheme is shown in flow diagram I.

FLOW DIAGRAM I -
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R NH
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(V) (11D

Acids suitable for use in the process used to
prepare formula III compounds are strong organic and
mineral acids such as sulfuric acid, phoephoric acid
and hydrochloric acid. Solvents suitable for use in
the process used to prepare formula III'compounds are
water and ROH alcohols wherein R is c1 c‘alkyl.
Preferred solvents are ROH alcohols wherein R corres-
ponds to the R of the formula I ccmpound wzth methanol )
being a most preferred solvent.= React1on,temperatures_

of from about 30°C to 120° C, preferably about 50°% to _



30° wherein R is ({err]-Cerr]alkyl; 35 R err] i s

" hydrogen or Cerr]-Cerr] alkyl; and Rlerr], Rerr] and Rerr] are
each i ndependently hydrogen or CR[err] _

- -3- 3- Al koxynet hyl qui nol i nes nay be prepared by reactlng a
substituted aniline of formula IV with at |east one nolar equivalent of a
2- al koxymet hyl acrolein. of fornmula I”.in the presence of an acid and a

.solvent and optionally in the presence =of=a substituted nitro- benzene of
~fornul a Vv, preferably at an elevated tem perature, to formdesired fornula
1l conmpounds. The above reaction schene is shown in flom1d|agram|

FLCM/DlAGRAMlzéd” ]are suitable for use in the process used to

prepare formula III compounds. _ _
_ The thus-obtained formula III 3-alkoxymethyl-~
quinoline compounds may be oxidized to form S5-alkoxy-
5 methylpyridine-2,3-dicarboxylic acids of formula VI.
The above reaction scheme is shown in flow diagram II.

FLOW DIARGRANM II

10 o R5
ROCH R ROCH COOH
~ ' ~
. N R7 : N COOH
15 DR,
CIIID (VI

Among the methods suitable to oxidize formula
III compounds to formula VI compounds are nitric acid
oxidation, base peroxide oxidation, base peroxide

20 followed by sodium hypochlorite oxidation, chlorate
catalyzed by vanadium oxidation, ozone oxidation and
the 1like.

Advantageously, the formula I compounds of
the present invention may also be reacted with an
25 a=halo-g-keto ester in the presence of an ammonium salt
to form the corresponding pyridine-2,3-dicarboxylate
product as shown in flow diagram IIX.



Acids suitable for use in the process used to prepare fornula Il conpounds
are strong organic and mneral acids such as sulfuric acid, phosphoric acid
and hydrochl oric acid. Solvents suitable for use in the process used to
prepare fornmula Il conpounds are water and ROH al cohols wherein Ris
CJerr]-Cerr]alkyl. Preferred solvents are ROH al cohols wherein R corres-
ponds to the R of the fornula 1 conpdund with nethanol bei ng a nost '
preferred solvent. Reaction tenperatures =5- o 0o . 0

0 of from - 30[err]C to 120[err] C, preferably 50[err]Cto

: Flow Diagram III

ROCH,-C-CHO Cl-CH-CO,CoHs  NuT
> | - + —3s
(D
ROCH, CO,CoHsg

1o

CO,CoHg

Further, 2-alkoxymethylacrolein compounds of
15 formula I may be reacted with a dialkyl dihalomaleate
in the presence of ammonia to form the desired pyri-
dinedicarboxylate product as shown in flow diagram IV.

Flow Diagram IV

ROCH,-C-CHO C1-C-COOC,Hg NH
20 1 + I —35
CHp C1-C-CO0C,Hs
¢8)
'ROCH

25




-4~ - 110C, are suitable for use in the process used to

prepare forrmula I1'l conpounds. _ The t hus-obt ai ned fornula
11 3-al koxynet hyl - qui nol i ne conpounds may be oxidized to form
5-al koxy- 5 met hyl pyri di ne- 2, 3-di carboxylic acids of fornula VI.
The above reaction scheme is shown in flow diagramll.

" FLOWD AGRAM || [err] 10 =~ - 15 ° . Anong t he net hods
suitable to oxidi-ze fornula =6k conpounds to fornmula VI conpounds .
are-nitri-c acid - "oxi dation, base peroxide oxidation, base peroxide 20
fol | owed by sodi um hypochlorite OX|dat|on chlorate catal yzed by
vanadi um oxi dati on, ozone oxi dation and the |i

Advant ageous! y, t h&tf BAguREW| begmpSanad othat the FH8°§N@9§HN1|nvent|on may
al so be aaagbadaW|bh gormtla z hayrbehaEQab%&Hb1 brepair@a i the presence

f t h
8yr?3|ngggné¥gh8&P83x?F898’s ££on PBE& rresp 3 IngﬁtFFﬁﬁpglagramlll

materials. In accordance with the method of invention,
5 an appropriate alcohol having the formula, ROH wherein

R is ¢, to C alkyl, may be reacted with at least one
molar equivalent of acrolein in the presence of an
acid, a catalytic amount of a trisubstituted amine and
a solvent to form an intermediate and the intermediate

10 may be reacted with at least one uolar equivalent of
formaldehyde in the presence of an acid, a disubsti-
tuted amine and a solvent to form the desired formula I
alkoxymethylacrolein compound. The reaction is shown
in flow diagram V.

15 Flowu Diagram V

+

N ROH + CH2=CH‘CH0 —> ROCHa—C“CHU
20 2. HCHO 1
' NH(Ry) 5 CHa
(I
5 In general, the formation of the intermediate

and the formula I product'are temperature dependent,
that is, increased reaction temperature increases the
rate of formation. Convenient reactxon times may be '
obtained by 1ncreas1nq the reactzon temperature to

) " about 20° to 110°¢, preferably about 75 to 100 c.
Suitable reaction solvents are. water or mixtures of
water and a water-mlscible organic solvent. Acids
suitable for use in the'preeent process are strong



* Fl ow Di agram I I [err] 5 10 Furt her,

2- al koxymet hyl acrol ei n conpounds of 15 formula | may be reacted mnth
a di al kyl di hal onal eat e in the presence of ammonia to forn1the desired

o pyri- di nedi car boxyl ate product as shown in flom1d|agran1IV
Flow Diagram |V [err] :

-1-

mineral acids, preferably polybasic acids such as
sulfuric acid and phosphoric acid. Trisubstituted
amines, N(R,),, wherein R, is cl-c4a1ky1; C.~-C,alkanol

e 5 1 "4
and the like are suitable for use in the present
5 invention. Disubstitued amines, NH(R )2, wherein R is
cl csalkyl, preferably dibutylam;ne, may be used in the

inventive process. It is intended formaldehyde be used -
in any of its readily available forms and preferably as
an aqueous solution of about 37% cqncentration.

10 hdvantageously, compounds of-formnli I may

' also be prepared by reacting a compound of formula II

ROCHZCHz -W

15 (1T
wherein R is c,~C alkyl and W is CHO or cn(on ) and R,
is cl 4a1ky1, thh at least one molar equivalent of
formaldehyde in the presence of an acid, a catalytic

20 amount of a disubstituted amine, NH(Rs)2 wherein Rs is
cl-c4a1ky1,.and a solvent. The reaction is shown in
flow diagram VI.

Flow Diagram VI

'gH'
(11D . o o (I)_.a N

25 © ROCH,CH M + HCHO °

Compounds of formﬁla II may be prepared

according to methods known 1n the art. The formal- .

30 dehyde employed in the above. process may be in any of
its readily available forms and preferably as an



§

20 25 It has now been found, that

t he al koxynet hyl conpounds of formula | nmay be effectively prepared
in an efficient process fromreadily available starting

materials. In accordance with the nmethod of invention, 5 an = . :
appropriate al cohol having the fornula, ROH wherein Ris (Cerr] to
Cerr] alkyl, may be reacted with at | east one - nol ar equi val ent "of
acrolein in the presence of an =~ .  aci-#= a catalytic anount of a
trisubstituted am ne and a solvent to forman internedi ate and t he
I nternedi ate 10 may be reacted with at | east one nol ar equival ent of

f or mal dehyde in the presence of an acid, a disubsti- tuted am ne

and a sol vent t AIYAGHS RO PF Ahewt, 37%. Acids; ubEaRkefer esein
conpound. The T aafé iskrdiy Witiral acids igadH @ dil@elidhtioned

hereinabove and preferably sulfuric acid or phosphoric
acid. The reaction is temperature dependent, therefore
5 convenient reaction times may be obtained by elevating
the reaction temperature to about 20 to 110 C, prefer-
ably about 75° to 100°c.
In order to present a more clear understand-
_ ing of the invention, the following examples are set
10 forth. The examplee are primarily for the purpose of
demonstrating more specific details thereof and the
invention is not to be limited thereby except as
defined in the claims.
Unless otherwise noted, all parts are parts
15 by weight. The term NMR designates nuclear magnetic
resonance spectroscopy.

EXAMPLE 1
Preparation of 3-(Metho ethyl)-8-quinoclinocl

20 + _
NH, NO
HO HO

25 H,S0,

A solution of methanol and sulfurzc acxd
(10.0 g, 0. 1 mol) is heated to 65 c, treated w;th
30 o-aminophenol (4. 36 g, 0.04 mol) and o-n1trophenol
| (2.78 g, 0.02 mol), heated to 70°C, treated with
methoxymethacrolein (6.0 g, 0.06 mol) over 40 minutes



. 15° | Flow DiagramV [err] 20 , 5

In general, the formation of the internediate and the fornula |
product are tenperature dependent,: that is, increased reaction .
_tenperature increases the rate of formation. Convenient reaction
ti mes may be obt ai ned by increasing the reaction tenperature to
about 20[err] to 110[err]C, preferably about 75[err] to 100[err]C _
Sui tabl'e reaction sol vents are water .or9fixtures of - water and a
wat er - m sci bl e organi ¢ solvent. Acids suitable for use in the
present process are strong -7-

at 85° to 90° and diluted with water. The agqueous
mixture is adjusted to about pH 2 with 50% sodium
hydroxide solution and filtered. The filtrate is
adjusted to about pH 7 with 50% sodium hydroxide
5 solution and extracted with chloroform. The combined
organic extracts are concentrated in vacuo to give the
title product as a solid which is identified by 1H and -
13CNHR spectral analyses.
Using essentially the same procedure, but
10 substituting o-anisidine for o-aminophenol, 8-methoxy-
3~ (methoxymethyl)quinoline is obtained.

EXAMPLE 2
Preparation of 5-(Metho ethyl)-2,3-pyridinedicarbo-
15 Xylic acid

0 H4COCH, 7 | H,COCH, 2 COOH
| — |
~ N
N N COOH
OH
25 A mixture of 3-(methoxymethyl)-8-quinolinol

(0.92 g, 4.9 mmol) in water is treated with 50% sodium
hydroxide solution (1.0 g:real, 25.0 mmol), heated to
85°C and treated with 30% hydrogen peroxide solution
(3.4 g real, 100.0 mmol) over_2 hours while maintaining

30 the temperature between 65°'90°c. The reaotiou mixture
(26.0 g) is then cooled to room temperature, assayed by
HPLC and found to contain 3 15% of the t1t1e produot
(80% yield).



m neral acids, preferably polybasic aci ds such as sul furic acid. and

phosphoric acid. Trisubstituted o amnes, N(Rerr])[err], wherein- .
Rlerr] a derr]-Cerr]alkyl, Cerr]-err]al kanol and the like are
suitable for use in the present 5 invention. Disubstitued am nes, .
NH(R[err])[err], wherein Rerr] is Cerr]-Cerr] alkyl, preferably
di butyl am ne, may be used in the - I nventive process: It is intended
formal dehyde be used =~ . in any of i<1®-readily available forns and
preferably as an aqueous sol ution of about 37% concentration. 10
Advant ageously, conpounds of fornula | may al so be prepared by
reacting a conpound of fornula I
ROCH err] CH err]-W 15 EXAMPLE 3 (11) wherein R
is Clerr]-( er Prepatatioh \Of Disdbhy itoxlyethy Ripvrildine- S
C[err]-C[err]a#ﬁ¥h%g%$§§éﬁ%%least one nol ar equivalent o . :
f or mal dehyde i of an acid, a catalytic 20 anount of a
di substituted anmine, NH(R[err])[err] wherein Rerr] is
-Clerr]-Cferr]alkyl, and a solvent. The reaction is shown in fl ow
di agram VI . Fl ow Diagram VI [err] 25
Compounds. of fornula Il may be prepared
: ' 0
|
5 H,COCH H,COCH C '
3R NG EN SocH,
__q I
\N c/OCH3
{
0
10 Ozone is bubbled through a solution of

3-(methoxymethyl)-8-quinolinol (0.145 g, 0.78 mmol) in
90% acetic acid at room temperature. After 20 ﬁinutes,
the reaction mixture is concentrated in vacuo and the
resulting solid is dissolved in 95% ethanol and treated
15 with excess diazomethane. After stirring at room
' temperature for 14 hours, the reaction mixture is
treated with acetic acid and concentrated in vacuo to
give a yellow oil. Flash chromatography of the oil
using silica gel and a 4:1 to 2:1 hexanes/ethyl acetate
20 solution gives the title-prqduct as a colorless oil,
0.072 g (41% yield), which is identified by ‘H and

13onmr spectral analyses.
| EXAMPLE 4
Pr ation of Methyl 3-formyl-S5-(methoxymethyl)-
25 picolinate -
HaCOCH H,COCH, ~ '
_ 3+ e ~ H3 a\Tfft:[:&\H
—_— | .
30 e~ ICH




} according to nethods known in the art. The fornmal- 30 dehyde enpl ayed
in the above process may be in any of its readily avail able forns

and preferably as an : aqueous sol ution of . about 37%

- Acids suitable for use are strong mneral aci-ds such as those

- mentioned her ei nabove and preferably sulfuric acid or phosphoric
acid. The reaction is tenperature’ degggdent therefore 5  convenient:

reaction tines nmay- be obtained by elevafting . . the reaction

tenperature to about 20[err] to 110[err]C, prefer- abl y about

75[err] to 100C. In order to present a nore clear

under st and- | Ngzohet §8 bﬁﬁﬁ?BBOQ rbﬁ@ﬁfngQWthogxagples are set 10

forth. The exanples are prinmaril pose of denDnstratlng
nore speci f i 8-Be h??%’?héﬂ@ﬁh°§ﬂ3°§ﬁ¥1’quln°11Pﬁvéﬁrﬂéﬂ fs Hof‘to be

limted therﬁﬁﬁlﬁxiﬁpi 951 aceton;d&ﬁl%?ﬁat@rthﬂx&h&bﬁit 0°c.
Unl ess ot herw se note s are artseé a§ entraIes term NVR
desi gnat es nBEFRE! ﬁaﬂhEPFﬁs' “the repg xENre; 58833
EXAMVAE 1 in vachoesandathenrebultipbbtbiaxiscidipispifequinomethanprr ]
and treated with excess diazomethane. After stirring
for 14 hours at room temperature, the reaction mixture-
is treated with acetic icid and concentrated in vacuo
to obtain a red oil. Flash chromatography of the oil
10 using silica gel and a 3:1 hexanes/ethyl acetate
mixture gives the title product as a colorless oil
which is identifiead by HNMR spectral analysis.
Using essentially the same procedure, but
substituting 90% acetic acid for the 9:1 aceto-
15 nitrile/water mixture, the title product.is obtained as
a colorless oil which is identified by lewur spectral
analysis.
_EXI!PBB 5
Preparation of 2-ietho;1!eth11ac;glein from acrolein
20 A stirred mixture of acrolein (112g, 2.0
mole), methanol (310g, 9.08 mole), triethanolamine
(7.5g, 0.05 mole) and 85% phosphoric acid (5.7qg,
0.049 mole) in water is heated at reflux temperature
for 9 hours, cooled to room temperature and filtered.
25 The filtrate is diluted with water and treated with a
37% formaldehyde solution (162g, 2.0 mole formalde-
hyde), concentrated sulfuric acid (i1.6g, 0.11 mole),
and dibutylamine (27g, 0.21 mole), heated at reflux
temperature for 4 hours, cooled to room temperature and
30 - extracted with methylené chloride. The extracts_are-
combined and concentrated and the condentrate is vacuum
distilled to g;ve the title product, 889 (44% yield) bp
64-66 /70mm Hg, 1dent1f1ed by NMR analysis. : '



r L3 )
.20 25 A solution of nethanol and sulfuric acid

(10.0 g, 0.1 nmol) is heated to 65[err]C, treated with 30 0- am nophenol
(4.36 g, 0.04 nol) and o-nitrophenol (2.78 g, 0.02 nol), heated to
-70[err]C, treated with ‘met hoxynet hacrolein (6.0 g, 0.06 nol) over -
40 m nutes at 85[err] to 90[err]C and diluted:- Wi th
wat er. The aqueous m xture is adjusted to about -pH 2 with 50%

sodi um hydr axi de sol ution and firheered. The filtrate is. -

adj usted to about pH 7 with 50@6sod|un1hydrOX|de 5 sol ution and

extracted with chloroform The conbi ned

BXL!PLE 6 .
Preparation of 2-ethoxymethylacrolein from acrolein
A stirred mixture of anhydrous ethanol
(235.5q, 5.12 mole) and acrolein (77.3g, 1.38 mole) is
treated with 0.7 ml concentrated HCl1l and Nn401 (6.0qg,
0.11 mole) and heated to reflux temperature over a 3
5 hour period. The reaction mixture is heated at reflux
temperatures for 18 hours in a flask fitted with a 1
Dean étark trap. The trap is removed and the reaction
mixture is vacuum distilled. ' The distillate is redis-
tilled, and 42g is added to a stirred mixture of water,

10 0.8g of concentrated 32804, hydroquinone (0.05g,

0.45 mmole) and dibutylamine (1.78g, 0.014 mole). A
37% formaldehyde solution (19.5g, 0.24 mole) is added
to the reaction mixture simultaneously-at 80°-8s5%.
The reaction mixture is stirred for ¢ hours at 80°-

15 85°c, cooled to room temperature and extracted with
hexanes. The extracts are combined and fractionally
distilled to yield the title product, identified by NMR
analysis.

20 EXAMPLE 7

- Preparation of 2-methoxymethylacrolein from 1,1,3-
trimethoxypropane
To a mixture of 96% sulfuric acia (3.0gq,
0.024 mole), dibutylamine (6.7g, 0.052 mole) and
25 hydroquinone (1.6g, 0.013 mole) in water at 85°%, is
added a mixture of 1,1,3-t:imethoxypropane (120.69,
0.90 mole) and 37% formaldehyde solution (84g, 1.1 mole
formaldehyde) over a 1.25 hour period,_ The_reacgion
mixture is heated at reflux temperature for s-hburs}-
30 ~ cooled to room temperature and-éxtracteq with methylene
chloride. The extracts are combined and fractibnaily'~'
distilled to give the title product, identified by NMR
analysis. ' ' '



‘organic extracts are concentrated in vacuo to give the title product
as a solid which is identified by [err]H and ' [err] CNVR spectral
anal yses. Using essentially the sane procedure, but 10
substituting o-anisidine for o-am nophenol, 8-nethoxy- '

3- (nethoxynethyl)qU|noI|ne i s obtained.

EXAMPLE 2 - Preparatlon .of 5-(Methoxynethyl)-2, 3- pyrldlnedlcarbo- 15

xylic acid [efr]. 200 . ... 25  =13- - A nmixture of .

3- (nmet'hoxynet hyl ) - 8 qU|noI|noI (0.92 g, 4.9 nol) in water is

treated with 50% sodi um hydr oxi de solution (1.0 g real, 25.0 mmol),

heated to 85[err]C and treate ' Q% hydr ogen peroxi de sol ution
%ﬁggg;g;gntalnlng 30 the

(3.4 g real, 100.0 mml) over 2 hours
tamaaunebm«n- R ion joPOQ

g) is then coolﬁ%ﬁ_e assayed by HPLC and found to
contain 3.15% - (80%vyield).

: A mixture of f-methoxymethylpropionaldehyde
(44g, 0.43 mole), 37% formaldehyde (40.5g, 0.52 mole),
dibutylamine (6.8g, 0.053 mole), 96% sulfuric acid
(3.0g, 0.029 mole) and hydroquinone (0.6g, 0.055 mole)
5 in water is heated at reflux temperature for 2 hours,

cooled to room temperature and extracted with methylene
chloride. The extracts are combined and fractionally.
distilled to give the title product, 20.5g (48% yield),
identified by NMR analysis.

10
EXAMPLE 9
Preparation of 2-alkoxymethylacrolein from g-alkoxy-

methylpropionaldehyde
Using essentially the same procedure de-

15 scribed in Example 4 and substituting the appropriate
p-alkoxymethylpropionaldehyde, the following compounds
are obtained: 2-butoxymethylacrolein, 1.4g (28% yield),
identified by NMR analysis and 2-isopropoxymethylacro-
lein, 1.49 (22% yield), identified by NMR analysis.



<-1®1,789-00 EXAVPLE 3 Preparation of Di nethyl

5- (nEthoxynEthyI) 2, 3-pyridine- di carboxyl ate [err] 5

10 '~ (Ozone is bubbled through a sol ution of _

"3- (et hoxynet hyl )-8-quinolinol (0.145 g, 0.78 nol) in 90% acetic acid
at roomtenperature. -After 20 m nutes, the reaction mxture is.
concentrated in vacuo and the “resulting solid is . dissolved in 95%
et hanol and treated 15 with excess dTh$onethane. After sti:rring at room

tenperature for 14 hours, the reaction nmixture is

I claim:

1. A process for the manufacture of a
compound of formula I

ROCH,,~C~CHO
H

2
I

. whcrein R is c1 to c6 alkyl, which is characterized by

reacting ROH wherein R is c, to Ce alkyl with.at least
one molar equivalent of acrolein in the presence of a
mineral acid, a catalyric amount of a trisubstituted
amine and a solvent, wherein the solvent is water or a
mixture of water and a water-miscible organic solvent,
to form an intermediate and reacting said intermediate
with at least one molar equivalent of formaldehyde in
the presence of a mineral acid, a catalytic amount of a
disubstituted amine and a solvent, wherein the solvent
is water or a mixture of water and a water-miscible

organic solvent, to form the formula I compound.

2. A process for the manufacture of a
compound of formula I
ROCH, -C-CHO

2
I

wherein R is c, to C alkyl, which is characterized hy

react1ng a compound of formula II

2
I

* 4 L M S *
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dreated with acetic acid and concentrated in vacuo to give a yell ow

oi | . "Flash chronat ography of the oil . using silica gel : o]
2: 1 hexanes/ethyl acetate 20 solution gives the title product as a
<colorless oil, 0.072 g (41%yield), which is i demisiShéetidas d
[err] CNMR spectral anal yses. \
Preparatlon of N@thyl 3- fornyl-5 (nethoxynethyl) 25 r]
30 . : Ozone-3s- bubbl ed t hrough a sol ution of.
8- nethoxy 3- (nethoxynethyl)qU|noI|ne (0.134 g, 0.66 mol) ina 9:1
acetonitrile/water mxture at 0 [err]C. After 10 m nutes, the
reaction mxture is concentrated 5 I n vacuo and the resulting oil is

di ssol ved i n sHexredn R is c, ol el el kyl \and Wxdoe Qo GHORyle. Af ter
stirring ur t t I ) re-
is treated w't t?nig{i clsa?‘?ti %3‘“%# 'Eﬂq)qdélfngivlsatcugc?’ nﬁﬁ% WI n a
red oil. Flasilest ofifopnsidehyde [{in fhe presence of a mineral acid,

a catalytic amount of a disubstituted amine and a sol-

vent, wherein the solvent is water or a mixture of

water and a water-miscible organic solvent.

3. The process according to claim 1 or 2,
wherein the reaction temperature is about zo°c to
110°C; the acid is selected from the group consisting
of sulfuric acid, phosphoric‘acid, hydrochloric acid
and hydrobromic acid; the trisubstituted amine is
selected from the group consisting of tri(clec;-
alkyl)amine and tri(cl-c‘alkanol)amine and wherein the
disubstituted amine is di(cl-c4a1ky1)amine.

4. The process according to claim 1 or 2
wherein the trisubstituted amine is triethylamine or
triethanolamine and wherein the disubstituted amine is
dibutyla?ine. '

5. A compound having the structural formula

wherein

R is clhc alkyl;

R is hydrogen or 01 alkyl. and . o
Rs, Rs and R7 are each 1ndependent1y hydrogen or OR

A R
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10 using silica.gel and a 31 hexanes/ethyl acetate m xture

gives the title product as a colorless oil which is identified by
[err] HNMR spectral anal ysis. Using essentially the sane
procedure, but substltutlng 90% acetic acid for the 9:1 aceto- 15
nitrile/water mxture, the title product is obtained as a colorless
oil whichis identified by [err] HWWR spectral -anal ysis. . .~
EXAMPLE 5 © + Preparation of 2- nefﬁU&ynethylacroleln fron1acro|e|n 20
A stirred m xture of acrolein (112g, 2.0 nol e), nethanol (310g,
9.08 nole), triethanol am ne (7. 59, 0. 05 nol e) and 85% phosphoric

acid (5.7g, - 0. @fig t %igggjulJre
for- 9 hours, cooled toqfoom enpe %%re andp idté c&iﬂl% 4 iltrate
is diluted wiedh fromrthe)groumcansisting of 3- (methoxymerhyklryde sol ution

(162g, 2.0 | 3LCANECERS d (11. 69,
0.11 nole), e wﬁ{dﬁ!ﬁﬁdl butyl am ne ( 7g 0.21 irr%‘?e) fhe'%"?:I(:al(hzl&lz'i:?wf.efI ux
tenperature for 4 hours, cooled to roomtenperature and 30 extracted
with methyl ene chlori de. M prvddsi (for [the prepar&®ida netl and
concentrated and the ng ntr%Pe £y Vacuum distilled to give the
title pr oduc{® Q‘ ﬁe ﬂ! 64- 66[err]/70mn|—|g identified by
NMR anal ysi s. -12- .
EXAMPLE 6 ' :

Rs

ROCH

wherein
R is C 1~C alkyl:

R, is hydrogen or C.~

4 1~C,21kyl; and
R., R

5 6 and R7 are each independently hydrogen or 0R4,
which is characterized by reacting a compound of
formula IV '

Rg
Re
Ry ~"NH,
IV

4 57 Rs and'n7 are as described above with
at least one molar equivalent of a compound of formula
I . '

wherein R,, R

ROCH -C=CHO
2 " ;

2 .

- _ R
R

T



Preparatlon of 2-ethoxynethylacrolein fromacrolein A ,
stirred thUWﬂhanol (235.5g, 5.12 nole) and .

acrolein (77.73g, 1.38 nole) : treated with 0.7 m concentrated HC

and NH err] d (ﬂm(B};etHasBeenReP cefl] nple) and heated to reflux tenperature
over a 3 5 I \The reaction mxture is heated at refl-ux

tenperatures for flask fitted with a 1 .- . Dean Stark

trap. The trap i enoved and the reacti oit?- m xture i s vacuum

distilled. The distillate is redls- ' tilled, and 42g is added to a
stirred mxture.of water, 10 g of concentrated Herr]SOerr],

ey A Owidkain B fa k& es%%%%‘gé A Pt o

to the reactionacidd and & mdlvendoaaid optidnjakly in 3ljepredence of aThe

reaction mxture rs at 80- 15 85[err]C, cooled to
roomterrperatureowkﬁd{ract (ﬁnvﬁ{w hexanes. The extracts are
conbi ned and fractionally distilled to yield the title product,

i dentified by NWR anal ysi s. 20

EXAVPLE 7 Preparation of 2-nethoxyne %ylacroleln from1,1, 3-

tri met hoxypr opane - ToRengixtwe of 96% sul furic aC|d

(3. 0g, 0. 024 nol e), dibutylam ne ( 0.052 nole) and 25

hydr oqui none (1.6g, 0.013 nole) in matgr 2 ﬁbr]C S added a
m xture of 1,1, 3-trimethoxypropane (1207 2 0.90 nole) and 37%

f or mal dehyde solution (84g, 1.1 nole ORor mal dehyde) over a 1.25 hour
period. The reaction - m xture is heatgg at refl ux tenperature for 5
hours, 30 cooled to roon1tenperature and extracted with nethyl ene

chloride. The e¥hexeid Reo dynifedith®s AR hAegeribed aboyeate|ed to
give the title Hoiidhe iftHiuld akbdedifduna. anal ysi s.

8. The process according to c¢laim 7 wherein
the formula V compound is present; the reaction temper-
ature is about 30°C to 120°C and the acid is selected
from the group consisting of sulfuric acid, phosphoric
acid and hydrochloric acid.

9. A process for the preparation of a
compound of formula IIX

ROCH,

Ry
OR,
(IIT)
wherein
R is cl-cs alkyl: _
R is hydrogen or c1 c‘ alkyl, and _
5, n‘ and R7 are each independently hydrogen or 024,

which is characterxzed by reactxng ROH wherein R is C
to C 'alkyl with at least one molar equ1va1ent of

HII\Ill A R

1




®- 13- EXAMPLE 8 Preparati on of
2- met hoxymnet hyl acrolein from[err]-nethoxy- ' met hyl pr opi onal dehyde -
A mixture of [err]-nethoxynethyl propional dehyde (449, 0.43 nol'e),
"37% f or mal dehyde (40.5g, 0.52 nole), - di butyl am ne (6.8g, '0.053 .
nole), 96% sulfuric acid. (3.0g, 0.029 nole) and hydroqui nofie. (0. 6g,
0.055 nole) 5 - in water is heated at reflux tenperature for 2 hours,
cool ed to room tenperature and extracted ¥t h nmet hyl ene. " . .chloride.
The extracts are conbined and fractionally ~distilled to give the
title product, 20.5g (48%yield), identified by NVR anal ysis. 10

EXAVPLE 9 acrdledRAia ithe gre%'eﬂé&ow Al rfeara0l edél& rq{né@iiiy@igoxy'

nethylproplonalde Usi ng essenti al t he sane

h
procedure de- oun e°§cr‘i F¥d substituted afdhe Lﬁ‘?%ﬂt%eﬂé’b@)@prl ate
[err]-al koxyrrehh;drwmp ndlsd Wba a1yl @ @y mmad,s and a fidse

: . z o

&Bkagﬂzf’ys?sbéi‘ﬁﬁi%?“éb& M%&% ) P

identified by N¥Rwatsiryamd a water-miscible organic solvent, to form
an intermediate and reacting said intermediate with at
least one molar equivalent of formaldehyde in the
presence of a mineral acid, a catalytic amount of a
disubstituted amine of the formula NH(R;),, wherein R,
is C,~C¢ alkyl, and a second solvent wherein the second
solvent is water or a mixture of water and a water-
miscible organic solvent td form a compound of formula
I

ROCH_-C-CHO
2

an

(1)

wherein R is as described above, reacting at least one
molar equivalent of the compound of formula I with a
compound of formula IV

Rs
- OR,
CIVY

wherein R4, Rs, Rs,'and R7 are as described above, in
the presence of an acid and a third solvent and option-
ally in the presence of a compound of formula V

* [ L ] s *
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-l4- I claim 1. A process for the

manuf acture of a conpound of formula | [err]

wherein Ris (CJerr] to CJerr] alkyl, which is characterized by

reacting ROH wherein Ris Cerr] to err] alkyl with at |east . one
mneral -acid; a

mol ar - equi val ent of acrolein in the presence of a
catalytic ampunt of a trisubstituted am ne and a, sol vent, wherein
t he solvent - is water : m xturel®f. water and a water-mscible.
to forman intermedi ate and reacting said

organi ¢ sol verithjs Sheet .

I nternmedi ate or feanRe ce east one nol ar equi val ent of formal dehyde in
the presence of ”m d, a catalytic amount of a

di substi t ut ed vent, wherein the sol vent is water or

a mxture of water and a water-m scible Rg organi c solvent, to form
the fornmula | conpound. : A process for the
manuf acture of a conpound of ?% [err]
Rz NO,
OR,
(Vo

wh i ' '
erein R4, Rs, R6 and R7 are as described above to

form the formula III compound.

10. The process according to'claim 9 wherein
the formula v compound is present:; the reaction temper-
ature is about 30°C to 120°¢; the acid is selected from
the group consisting of sulfuric acid, phosphoric acid
and hydrochloric acid; and wherein the third solvent is

selected from the group consisting of water and a

Cl-csalcohol.

(i |
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“Wherein Ris Clerr] to CJerr]alkyl, which is characterized by Tras
reacting a conpound of formula Il [err] -
15 - wherein Ris Clerr] to (ferr] alkyl and Wis CHO or CH(OR[err])[err]

and Rlerr] is (err]-Clerr]Jalkyl, with at | east one nolar equiva- |ent of
formal dehyde in the presence of a mneral acid, a catalytic anmount of a

di substituted am ne and a sol- vent, wherein the solvent is water or a

m xture ofPRREESS FOR FHE) MANURAGTURE: QF ZnALKQXYMESTHYLACROLEIN = '3 The
process according to claiml or 2, wherein the reactlon tenperature is
20[err]Cto 110[err ;thealdlss ted ieSting of
sul[fur}c aci d, Lho% h’cﬁl'&nae d‘?gcﬁﬁ I’gl ékgg&] dglgzg%g?g% c aC|gd t he
trisubstpt Hbﬁ’deﬁlﬂéﬂﬁ d%d SelfQGzTcQ.CNé ofie t hedgifoup ta:@nauasiuﬁgct;fxrter i

(err] err]- alkyl)amne and tri err]-Cerrlalkanol)am ne and wherein
the di su%t?reléaxx‘ﬁ? 1§Ceri°(1q1é?ri(=c'%f 1’}‘5| k‘;?F%f i 4. The

Process g‘fgg‘ggéggoﬁ%@lﬁ&ﬂél@e aNdegliRoliRet hles:mﬁsi:\lde,lt:eﬂtem‘}-no is
triethyl e or triethanolam ne and wherein the disub t|t ted amne is .
pediates. Tkere is also provided a process

canufacture of 3—u1koxymethqu‘u1n011nes fronm

2-alkoxymethylacrolein.

Although there are literature procedures which have been used successtully to
prepare certain substituted acrolein compounds. there is. as yet. no known method
reported for the manufacture of 7-alk0\y methylacrolein.

Alpha, beta-unsaturated aldehy des such as 2-alkoxy methylacrolem are useful in the
preparation of substituted pyridine-2,3-dicarboxylates, which are key intermediates in the
manufacture of a new class of imidazolinone herbicides. The use of «,B-unsaturated
aldehydes in the preparation of pyridine-2,3-dicarboxylates is described in U.S. Pat. Nos.
4773 011, 4,948,896 and 5,008,392. '

The thus-obtzined pyridinedicarboxylate compounds may be converted to the
corresponding he roxcndal 2-(imidazolin-2-yl)nicotinic acnds esters and salts described in

U.S. Patent No. 4,798,619.

The present invention relates to a process °

for the manufacture of compounds of formula I

ROCEZ-C-CI:O _ : L

ll

'whereln R is cl to C alkyl.

Tte formuln I alkoxymethylacrole:.n compound
is prepared by reacting an alcohol ROH wherein R is as
cescribed for formula I, with at least one_x_nolar |

equivalent of acrolein in the presence of an acid, a

catalYtlc azount of a trlsu.bstltuted mﬁne E EEMENT SI_}EETS SG
: M Description z)?gﬁd "'M’{‘o paged ...
. . n .. % 0y -
e cament sheet ¥ Claira(s ) o paged 7.
This fs- the repta | 2 Drawing(s) © .. 1o paged ...
- 6 JAN 1998 O Absiact  : puged ... io paged .....
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dl but yt am ne.- ' 5.- A conpound having the structural formul a
[err] wherein Ris Cerr]-CJerr] alkyl; Rerr] is hydrogen or
Cerr]-Cerr] alkyl; and Rerr], Rerr] and R[err] are each i ndependently
hydr ogen or OQ[err]. 6. The conpound according to
claim5 select- ed fromthe group consisting of 3-(nethoxynethyl)-

8- qui nol i nol and 8- met hoxy- 3-( et hoxynet hyl ) qui noline. - 7. A
process for the preparation of &ajy; -

solvent to form an intermedizte and reacting said
jrtermedizte with at least one molar equivalent of
fcrmaldehyde in the presence of an acid, a catalytic
a-ount of disubstituted amine and a solvent to obtain
tte desired formula I compound.

The invention further relates to a process
for the manufacture of z—alkoxymethylacroleln compounds

This is the replacement sheet

Date: ~ B JAN 1009



‘conmpound of« forrmula 111 [err] .
Rlerr] is hydrogen or (JQerr]-Cerr] alkyl;
are each i ndependently hydrogen or OR err]
reacting a conpound of fornmula IV [err]

 MmmH1Risq£H}4Iaf]mkw;

and Rerr], Rerr] and R err]
, Which is characterized by
wherein R4, R5, R6 and

Rlerr] are as described above with at éast one nplar equival ent of a

conpound of fornula |

3-Alkoxymethylquinolines may be prepared by
reacting a substituted aniline of formula IV with at
least one molar equivalent of a 2-a1koxymethyldcrolein
of formula I in the presence of an acid and a solvent
and optionally in the presence of a substituted nitro-
bengene of formula V, preferably at an elevated tem-
perature, to form desired formula III compounds. The

' above reaction scheme is shown in flow diagram I.

FLOU DIAGRAM I

Rs
Rg
.RDCHa-ﬁ-CHO £ .
: R NH
CHa 7 2
OR,
(I IV
Rg
Re¢
——
HaS0,
R, NO,
OR, |
(V) CIIID

Acids suitable for use in the process used to
prepare formula IXI compounds are strong organic and
mineral acids such as sulfuric acid, phosphoric acid
and hydrochloric acid. 8Solvents suitable for use in
the process ‘used to prepare formula III compounds are
water and ROE alcohols wherein R is C,-Cqalkyl.
Preferred solvents are ROE alcohols wherein R corres-
ponds to the R of the formula I compound with methanol

- being a2 most preferred solvent. Reaction temperatures

of from 30°% to 120°, preferably 50°%¢ to

Th&istherspﬁcawmnisheeﬁ
= B JAN 1048
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'[err] ' ‘ ' - A7 - wherein Ris as descrlbed
above in the presence of an acid and a sol vent and optionally in the
presence of a conpound of fornmula V [err] : wherein Rerr], Rerr],
Rlerr] and Rlerr] are as descri bed above to formthe forrmula 111 conpound.
8. The process according to claim7 wherein the formula V conpound is
present; the reaction tenper- ature si5- . 30 [err]C to 120 [err]C and the
acid is selected fromthe group consisting of sulfuric acid, phosphoric
acid and hydrochl oric acid. 9. A process for the preparation of

a wherein R is °1 to Ccg -alkyl and W is CHO or CH(OR,),

‘and R, is c,-C, alkyl, with at least one molar equiva-

lent of fornaldehyde in the presence of a mineral acid,
a catalytic amount of a disubstituted amine and a sol-

vent, wherein the solvent is watar or a mixture of

water and a water-niscible organic solvent.

3. The process_accotding to claim 1 or 2,
wherein the reaction temperature is 20°% to
110°C; the acid is selected from the group consisting
of sulfuric acid, phosphoric acid, hydrochloric acid
and hydrobromic acid; the trisubstituted amine is
selected from the group consisting of tri(cl-c‘-
alkyl)amine and tri(cl-c‘alkanol)amine and wherein the
‘disubstituted amine is-di(cl-c‘alkyl)anine.

4. The process according to claim 1 or 2
wherein the trisubstituted amine is triethylamine or
triethanclamine and wherein the disubstituted amine is

dibutylamine.
|

S. A compound having the structural formula

wherein
‘R is ¢,-c alkyl,

R4 is hydrogen or C

-C alkyl. and
R, R and R7 are each independently hydrogen or 084.

1
5

| m | Thhisthéremacemeniéheet
‘) O R

Date:



compound of formula Il [err] ' - wherein Ris (Jerr]-Cferr] al kyl;
Rlerr] is hydrogen or CJerr]-Cferr] alkyl; and Rlerr], Rerr] and R err]
are each independently hydrogen or OR[err], which is characterized by
reacting ROH whereln Ris Cerr] to (err] alkyl with at |east one nolar
equi val ent of ' o =17 - - 18- acrolein in the
presence of a mneral acid, a catalytic amunt of a trisubstituted am ne of
the formula N(Rlerr])[err], wherein Rlerr] is (err]- C[err] al kyl or

Clerr]-Clerr] .aldsauy R 3 g aas fd §érﬁ?&<¥eﬁowe £ €n hﬁr&&&ﬁfzesgk"‘i@f‘ i s
water or a mxture o er a Wa er-n1SC|b e orgahic solvent, to form
acid and a solvent and optionally in the presence of a

compound of formula V

Re

Ry NO,
© OR,
V)
wherein 34, Res R and Ri are as described above to
form the formula III compound.

8. The process according to claim 7 wherein
the formula V compound is present; the reaction temper-
ature is 30°C to 120°C and the acid is selected
from the group consisting of sulfuric acid, phosphoric
acid and hydrochleric acid. -

9. A process fo: the preparat;on of a
compound of formula III.

ROCH,

wherein

‘R is C,-C¢ alkyl; o

R, is hydrogen or c1 4 alkyl; and

RS, R and R7 are each independently hydrogen or 0R4,

which is characterized by reacting ROH wherezn R is c,
to Ce alkyl wzth at least one nolar equ;valent of

Date: - B JAN 1998



l—__,__,___———————'—‘,.-/"—'_——
an |nterneg|ate and reacting said |nterned|ate with at | east one nol ar
equi-val ent” of fornal dehyde in the présenceiof a mineral acid, a catalytic
amount of a disubstituted am ne of the formula NH(R[err])[err], wherein
Rlerr] is (err]-Clerr] alkyl, and a second solvent wherein the second
solvent is water or a mxture of water and a water- miscible organic

solvent to forma conpound-of forrmula I [err] wherein Ris as
descri bed above, reacting at |east ong nolar equivalent of the conpound of
formula | with a conpound of formula 1V [err] ’ wherein Rerr],

Rlerr], Rerr], and Rlerr] are as descri bed above, in the presence of an
acid and a third solvent and option- ally in the presence of a conpound of

formula V- _
. Rs
g~
'R, NG,
h ORg
v

wherein R,» Rge R and R, are as described above to
form the formula IXI compound. '

10. The process according to claim 9 wherein
' the formula V compound is present; the reaction temper-
ature is 30°C to 120°C:; the acid is selected from
the group comsisting of sulfuric acid, phdsphoric acid
and hydrochloric acid; and wherein the third solvent is
_ selected from the group consisting of water and a

c1 csalcohol.

* ¢ L n s *
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119 - Jg lerr]- wherein R err], Rerr], Rerr] and R[%WFF are as .
10 L

desgri bed @bove to formthe formula |11 conpound. 10.%3he
proé%sg ac 8rding to claim9 wherein the fornmula V conpound is present; the
reaction tenper- ature is 30 [err]C to 120[err]C, the acid is :

sel ected fromthe group consisting of sulfuric acid, phosphori c aci d and
hydrochloric acid; and wherein the third solvent is selected fromthe group
consisrrng,of_mater and.a.-Clerr]-Cerr]. al cohol. S _

PROCESS FOR THE MANUFACTURE OF 2-ALKOXYMETHYLACROLEIN

R | ABSTRACT OF THE TNVENTION

There is provided a process for the manufac-
ture of 2~-alkoxymethylacrolein compounds via the
reaction of an appropriate alcohol and acrolein in the
presence of an acid and a trisubstituted amipé to form
.an intermediate and the subsequent reaqtioh of the
intermediate with formaldehyde in the presence of an
acid and a disubstitgtéd amine. There is also provided
a process for '‘the manufacture of 3-alkoxymethyl-
quinolines from 2-alkoxymethylacrolein.
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