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Process for the Preparation of Substituted Cyanophenoxy-Pyrimidinyloxy-phenyl
Acrylate Derivatives

Field of the Invention
The present invention relates to the field of chemical synthesis, particularly to
improved processes for synthesizing substituted cyanophenoxy—pyrimidinyloxy-phenyl

acrylate derivatives.

Background of the Invention
In the field of industrial chemical synthesis, the improvement of the yield and

selectivity of chemical processes bears considerable impact on the industry. Particularly,
the focus in said improvements is on lowering costs, simplifying unit operations and
environmental considerations. These three factors are particularly important in the field
of agrochemicals where the volume of chemicals is large and the marginal profit is

relatively small.

Of the many agrochemical compounds which are synthesized by multi-stage
synthesis, methyl (E)-2-{2-[6-(2-cyanophenoxy)pyrimidin-4-yloxy]phenyl}-3-
methoxyacrylate (chemical common name: azoxystrobin), particularly drew the attention
of the present inventors. Azoxystrobin, disclosed in U.S. Patent No. 5,395,837, is a plant
protection fungicide with protectant, curative, eradicant, translaminar and systemic
properties. The preparation of azoxystrobin as described in Example 3 of U.S. 5,395,837
involves an aromatic substitution reaction between 2-cyanophenol and (E)-Methyl 2-(2-
(6-chlorpyridimin-4-yloxy)phenyl]-3-methoxypropenoate also known as (E)-Methyl -2-
[2-(6-chloropyrimidin-4-yloxy)-phenyl]-3-methoxyacrylate, at temperatures at 95° to
100°C in DMF in the presence of stoichiometric amounts of potassium carbonate and a
catalytic amount of copper() chloride. The reported yield of azoxystrobin is 65%
wherein the product was found to have a melting point of 110°C -111°C, indicating a final
product of relatively low purity, which subsequently required further purification. It has
been suggested that reactions of 2-cyanophenol or other isomers of cyanophenol or
phenols in general under conditions of temperatures of about 90°C and above, in the
presence of basic reagents which can promote the formation of phenolate salts, may cause

polymerization and the formation of tars. This clearly is a highly undesirable side effect.
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Accordingly there is an ongoing and long felt need for a process for aromatic

substitution reactions in the presence phenols with improved yield and selectivity.

Thus, it is the objective of the present invention to provide a process for reacting

phenols under basic conditions in which the yield and selectivity is improved.

Other objectives of the invention shall become apparent as the description

proceeds.

Summary of the Invention
The present invention provides a process for reacting between a phenol derivative

and an aromatic substrate under phenolate forming conditions comprising the following
steps: .

a) reacting a phenol derivative with a base in a polar organic solvent to obtain a
phenolate salt, wherein water is removed from the reaction mixture during the
reaction.

b) adding the aromatic substrate to the reaction mixture obtained in step (a),

¢) heating the reaction mixture of step (b) to a temperature in the range of 80°to
130°C, preferebly, 90-100°C for 2 to 7 hours to obtain a phenoxy substituted
aromatic substrate,

d) removing the solvent from the mixture of step (c) and further isolating and
purifying the phenoxy substituted aromatic substrate.

Optionally, the removal of water during step (a) is in conjunction with partial removal of

the organic solvent.

Detailed Description of the Invention
The following description is illustrative of embodiments of the invention. The

following description is not to be construed as limiting, it being understood that the
skilled person may carry out many obvious variations to the invention. Throughout the
specification the terms “phenols” and “phenol derivative” include phenol and mono and

poly-substituted phenols, including 2-cyanophenol and other cyanophenol isomers.

2-
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The present invention provides a process for reacting between a phenol derivative
and an aromatic substrate under phenolate forming conditions wherein the formation of
polymeric by-products and tars are minimized. In minimizing said by-products and tars
formation, the present process provides improved yields together with facilitation of
product separation and purification. The present process provides yields of 90% and
greater, wherein said yield is calculated on the basis of the aromatic substrate. It has been
surprisingly found that generating the phenolate salt separately and subsequently reacting
said phenolate salt with the aromatic substrate, prevents the formation of undesirable by-

products and tars.

The present process comprises the following steps:
a) reacting a phenol derivative with a base in a polar organic solvent to obtain a
phenolate salt,, wherein water is removed from the reaction mixture during the

reaction.

Step (a) is conducted wherein the mole ratio between said phenol derivative and
base is preferably between 1:1 to 1:1.5, preferably 1:1.125 to 1:1.15. The time required
for step (a) to obtain conversion to a phenolate salt is 30 to 120 minutes at a temperature
between 60°C to 80°C, while partially removing solvent with water from the reaction
mixture by vacuum distillation. ' |

According to a preferred embodiment of the present invention said phenol
derivative may be phenol, mono-substituted phenol or poly-substituted phenol, more
preferably, cyanophenol derivatives, including 2-cyanophenol and 4-cyanophenol.

Said base may be selected from among hydroxide and carbonate bases, including
but not limited to metal hydroxides, alkali metal hydroxides, metal carbonates and alkali
metal carbonates preferably, sodium hydroxide or potassium hydroxide.

Non-limiting examples of preferred polar organic solvents are dimethyl
formamide (DMF), dimethyl acetamide (DMAA) and dimethyl sulphoxide (DMSO)
wherein, preferably the range of the reagent/solvent ratio is 0.lmole/150ml-
0.1mole/350ml.



WO 2008/075341 PCT/IL2007/001551

According to a specific embodiment of the invention, the phenolate salt is formed

via partial removal of solvent with water under reduced pressure conditions.
b) adding the aromatic substrate to the reaction mixture obtained in step (a).

According to a particular embodiment of the invention said aromatic substrate
may be added together with a polar organic solvent selected from the afore-mentioned
group of solvents. The aromatic substrate is added in an amount such that the mole ratio

between the phenol derivative and aromatic substrate is between 1: 0.8 and 1:1

In yet a further preferred embodiment of the invention, the aromatic substrate is
selected from among mono and poly-substituted pyridine, pyrimidine and phenyl groups.
Preferably, at least mono-halo substituted and more preferably chloro-pyrimidine

derivatives.

¢) heating the reaction mixture of step (b) to a temperature in the range of 80°to
130°C, preferably about 100°C for 2 to 7 hours, preferably about 5 hours to
obtain a phenoxy substituted aromatic substrate,

d) removing the solvent from the mixture of step (c) and further isolating and
purifying the phenoxy substituted aromatic substrate. ‘

The operations of step (d) can be carried out according to methods known to the skilled
artisan. Said methods include; solvent removal by distillation wherein said distillation
may be carried out under reduced pressure conditions, separation and purification by

washing, extraction and crystallization.

According to a specific preferred embodiment of the present invention, there is provided

a process for the preparation of methyl (E)-2-{2-[6-(2-cyanophenoxy)pyrimidin-4-
yloxy]phenyl}-3-methoxyacrylate (azoxystrobin) comprising of the following steps:

a) reacting 2-cyanophenol with an alkali metal hydroxide or carbonate,

preferably sodium hydroxide in a polar organic solvent preferably selected

from among DMF, DMAA and DMSO, more preferably DMAA, at a
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b)

d)

temperature between 60°C to 80°C , preferably between 60°C to 70°C for
about 1 hour, while removing the water which is formed during the reaction
via distillation with the solvent under reduced pressure, preferably about 20-
30mbar. The mole ratio between 2-cyanophenol and alkali metal hydroxide is
between 1:1 and 1:1.5.

adding the aromatic substrate which is (E)-Methyl 2-[2-(6-chloropyridimin-4-
yloxy)phenyl]-3-methoxypropenoate (Compound of formula (I) to the reaction
mixture obtained in step (a). Optionally. Compound (I) is added to the

reaction mixture as a solution in DMAA.

I
Cl)\/k

Me _
OOMe

iy

heating the reaction mixture of step (b) to a temperature in the range of 80° to
130°C, preferably 90°C to 100°C for 2 to 7 hours, preferably 4 to 6 hours to "
obtain azoxystrobin,

removing the solvent from the mixture of step (c) by distillation under reduced
pressure; and further washing and extracting the reaction mixture with a non-
polar organic solvent, non-limiting examples being toluene, xylene, at least C4
acetate esters, preferably, butylacetate and adding water to obtain an organic
and aqueous phase, thereafter discarding the aqueous phase and crystallizing
the azoxystrobin from the organic phase by cooling the organic solvent,
filtering the precipitated solid and rinsing thereafter with an alcohol,
preferably methanol to obtain azoxystrobin with purity of 98%-99%.

In yet a further specific embodiment of the present invention azoxystrobin is prepared

according to the following process:
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a)

b)

d)

reacting 2-cyanophenol with sodium hydroxide in DMAA and DMSO, more
preferably DMAA, at a temperature between 60°C to 80°C for about 1 hour,
while removing the water which is formed during the reaction via distillation
with the solvent under reduced pressure of about 20-30mbar, wherein the
mole ratio between 2-cyanophenol and sodium hydroxide is between 1:1 and
1:1.5; |

adding the aromatic substrate which is (E)-Methyl 2-[2-(6-chlorpyridimin-4-
yloxy)phenyl]-3-methoxypropenoate (Compound of formula (I) to the reaction
mixture obtained in step (a), wherein Compound (I) is added to the reaction

mixture as a solution in DMAA.

OOMe
(Y

heating the reaction mixture of step (b) to a temperature in the range of 90°C-
to 100°C for 4 to 6 hours to obtain azoxystrobin, ‘

removing the solvent from the mixture of step (c) by distillation under reduced
pressure; and further washing and extracting the reaction mixture with
butylacetate and adding water to obtain an organic and aqueous phase,
thereafter discarding the aqueous phase and crystallizing the azoxystrobin
from the organic phase by cooling the organic solvent, filtering the
precipitated solid and rinsing thereafter with methanol to obtain azoxystrobin
with purity of 98%-99%.

The process for obtaining azoxystrobin according to the present invention provided

azoxystrobin with purity of 98%-99% and a yield of above 90%. This is a significant

improvement in comparison to the prior art methods which describe a process with a

yield of 64%. Furthermore, no tars were detected in the reaction mixture of the present

invention unlike the prior art method which generates tars which affect the purity of the
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final product. Hence the process of the present invention is more economical, produces
less by-products and impurities and further generates considerably less effluents as a
result of the improved yield. Accordingly, the work up according to the present process
thus the process also provides improvements in terms of environmental and working

safety.

. Examples
Example I: Preparation of azoxystrobin -

Dimethylacetamide (DMAA, 400ml), 2-Cyanophenol (0.2M, 28g) and NaOH
(0.225M, 9g) were placed at ambient temperature into the three-necked 1L flask equipped

with stirrer, condenser and thermometer. Half the amount of DMAA containing water
traces was distilled at vacuum 20mbar/60-65°C and the mixture was kept at vacuum
20mbar/ room temperature for 1h. The same amount of prime DMAA was added and
Compound (I) (0.2M, 64g) was fed into the flask.

The reaction mixture was heated to 100 °C and kept at these conditions for 5
hours (monitored by HPLC - conversion of Compound (I) to Azoxystrobin 98-99%).

DMAA was distilled at vacuum 20mbar/65-70°C. At the end of the distillation the

temperature can be increased up to 90-100°C.

400g Butylacetate (BuAc) and 200g water were added to the reaction mixture at
50-60°C, the temperature was increased to 80°C and stirred 10-15min. The water phase

was separated at 80°C to remove DMAA traces and inorganic salts.

For crystallization the BuAc phase was slowly cooled from 80°C to -5°C.
Filtration was done using filter #2. The cake was washed with 60 ml cooled Butylacetate
or methanol and further dried in oven at 80°C during 15 hours. Azoxystrobin with purity
98-99% and a yield of 90-92% was obtained.

While embodiments of the invention have been described by way of illustration, it will be
apparent that the invention may be carried out with many modifications, variations and

adaptations, without departing from its spirit or exceeding the scope of the claims.
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Claims
1. A process for reacting between a phenol derivative and an aromatic substrate under
phenolate forming conditions comprising the following steps:

a) reacting a phenol derivative with a base in a polar organic solvent to obtain a
phenolate salt, wherein water is removed from the reaction mixture during the
reaction,

b) adding the aromatic substrate to the reaction mixture obtained in step (a),

¢) heating the reaction mixture of step (b) to a temperature in the range of 80° to
130°C, preferebly, 90-100°C for 2 to 7 hours to obtain a phenoxy substituted
aromatic substrate,

d) removing the solvent from the mixture of step (c) and further isolating and
purifying the phenoxy substituted aromatic substrate.

2. A process according to claim 1, wherein the removal of water during step (a) isin

conjunction with partial removal of the organic solvent..

3. A process according to claim 1, wherein the mole ratio between said phenol derivative .
and base is 1:1 to 1:1.5, preferably 1:1.125 to 1:1.15..

4. A process according to claims 1 to 3, wherein the time required for step (a) to obtain
conversion to a phenolate salt is 30 to 120 minutes at a temperature between 60°C to
80°C, while partially removing solvent with water from the reaction mixture by vacuum
distillation.

5. A process according to claims 1 to 4, wherein the phenbl derivative may be phenol,
mono-substituted phenol or poly-substituted phenol, more preferably, cyanophenol

derivatives, including 2-cyanophenol and 4-cyanophenol.

6. A process according to claims 1 to 5, wherein said base is selected from among
hydroxide and carbonate bases, inéluding metal hydroxides, alkali metal hydroxides,
metal carbonates and alkali metal carbonates, preferably, sodium hydroxide, potassium

hydroxide, sodium or potassium carbonate.
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7. A process according to claim 1, wherein preferred polar organic solvents are dimethyl
formamide (DMF), dimethyl acetamide (DMAA) and dimethyl sulphoxide (DMSO)
wherein, preferably the range of the reagent/solvent ratio is 0.1mole/150ml-
0.1mole/350ml. '

8. A process according to claim 1, wherein said aromatic substrate may be added in step

(b) together with a polar organic solvent .

9. A process according to claim 1, wherein the aromatic substrate is added in an amount'
such that the mole ratio between the phenol derivative and aromatic substrate is between
1: 0.8 and 1:1, preferably 1:1.

10. A process according to claim 1, wherein the aromatic substrate is selected from
among mono and poly-substituted pyridine, pyrimidine and phenyl groups, preferably, at

least mono-halo substituted and more preferably chloro-pyrimidine derivatives.

11. A process according to claim 1, wherein heating the reaction mixture of step (b) to a
temperature in the range of 80° to 130°C, preferably about 100 °C for 2 to 7 hours,
preferably about 5 hours to obtain a phenoxy substituted aromatic substrate,

12. A process according to any of claims 1 to 11 for the preparation of methyl (E)-2-{2-

[6-(2-cyanophenoxy)pyrimidin-4-yloxy]phenyl}-3 -methoxyacrylate (azoxystrobin)
comprising of the following steps:

a) reacting 2-cyanophenol with an alkali metal hydroxide or carbonate, in a polar

organic solvent, at a temperature between 60°C to 80°C , preferably between

60°C to 70°C for about 1 hour, while removing the water which is formed

during the reaction via distillation with the solvent under reduced pressure,

b) adding the aromatic substrate which is (E)-Methyl 2-[2-(6-chlorpyridimin-4-
yloxy)phenyl]-3-methoxypropenoate, Compound of formula (I) to the reaction
mixture obtained in step (a), optionally, Compound (I) is added to the reaction
mixture as a solution in DMAA;
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c) heating the reaction mixture of step (b) to a temperature in the range of 80°to
130°C, preferably 90°C to 100°C for 2 to 7 hours, preferably 4 to 6 hours to
obtain azoxystrobin,

d) removing the solvent from the mixture of step (c) by distillation under reduced
pressure; and further washing and extracting the reaction mixture with a non-
polar organic solvent, and adding water to obtain an organic and aqueous
phase, thereafter discarding the aqueous phase and crystallizing the
azoxystrobin from the organic phase by cooling the organic solvent, filtering
the precipitated solid and rinsing thereafter with an alcohol, preferably
methanol to obtain azoxystrobin with purity of 98%-99%.

13. A process according to claim 12, wherein said base is sodium hydroxide, potassium

hydroxide, sodium carbonate or potassium ccarbonate.

14. A process according to claims 12 to 13 wherein said polar organic solvent is selected
from a group comprising DMF, DMAA and DMSO, more preferably DMAA.

15. A process according to claims 12 to 14 wherein removing the water which is formed
during the reaction of step (a) is via distillation with the solvent under reduced pressure,
preferably about 20-30mbar., wherein the mole ratio between 2-cyanophenol and base is
between 1:1 and 1:1.5.

16. A process according to claims 12 to 15, wherein said non-polar organic solvent of

step (d) is selected from a group comprising toluene, xylene, at least C4 acetate esters,

preferably, butylacetate.

-10-
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17. A process according to claim 12 comprising;

a)

b)

d)

reacting 2-cyanophenol with sodium hydroxide in DMAA and DMSO, more
preferably DMAA, at a temperature between 60°C to 80°C for about 1 hour,
while removing the water which is formed during the reaction via distillation
with the solvent under reduced pressure of about 20-30mbar, wherein the
mole ratio between 2-cyanophenol and sodium hydroxide is between 1:1 and
1:1.5;

adding the aromatic substrate which is (E)-Methyl 2-[2~(6-chlorpyridimin-4-
yloky)phenyl]-3-methoxypropenoate, Compound of formula (I) to the reaction
mixture obtained in step (a), wherein Compound (I) is added to the reaction
mixture as a solution in DMAA.

Z N

|

Me
OOMe

M

heating the reaction mixture of step (b) to a temperature in the range of 90°C
to 100°C for 4 to 6 hours to obtain azoxystrobin,

removing the solvent from the mixture of step (c) by distillation under reduced
pressure; and further washing and extracting the reaction mixture with
butylacetate and adding water to obtain an organic and aqueous phase,
thereafter discarding the aqueous phase and crystallizing the azoxystrobin
from the organic phase by cooling the organic solvent, filtering the
precipitated solid and rinsing thereaﬁelj with methanol to obtain azoxystrobin
with purity of 98%-99%.

18. A process as herein exemplified and described

-11-
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. EXBEHBREMH T EXRTAENE FRERDZ AR F
sk, WA EOEAT YR

a) it KRB FTA Y B BAEMMA WER T RITR L MRFRGE,
EER TR MNRLERESY T HREK,

b) ¥ F kA FIEETREQ) T KFHORLREY T,

o) B (b)#Y B R4 M A # F) 80°C-130°C . 4Eik 90-100°C ¢9 iR
ERF 2-7 b, RREREARKRT AR,

d) AT R REMTHRERN, REL—FHBERRAZXK
AR FHREY .

2. BREBERAER 1 ¥F %, T ETRE T ROKRESHNER
030 -8 H B A LT,

3, ARERAER | 5k, EFPERBRTEADERNERLZE
1:1 %) 1:1.5 219, 48i& 1:1.125 %] 1:1.15.

4. BRERAEX 13 BF5 %, ATEROGRBELLGTR@E)
P E 44 Bt 18] 2 42 60°C 3) 80°C X 1) 443B & T 30-120 o4, B f
RN ELIRA M T A IR K R A |

5. RBRAEBR 1495 %, AFPRBITEDTARESR, 2K
REH RS IRRED, E4h%, RARDITAY, L F e 2-REAXK
B Ao 4- R RE,

6. BRBARAEK 18] SeiFk, R Est o LAY PEBE
W, LFaiELBARKY, BERBAANY, EREREBREIRER
HE ik, ik, AN, SR, KERHRKKIT.

7 REBERAER 1HOFE, LPREORBAMENR-FTEAT
82 (DMF), = ¥ & LBt (DMAA)F = F & B (DMSO), 3+, & A
3 be ey 4ki2 58 B 2 0.1 & AR/150ml-0.1 & R/350ml.

8. ABRIEMMER | WF ik, EFPEFTHADTUETROFTSE
AR MR — AR A, .

0. MIBRAERK | ATk, B P EAFTREYDOGRNERFRENT
Atk ERILEE 1:0.8 £ 1:1 X 0|, 4R 11,

10. RERANER | thFik, EPEFhRpDiLhERERAR
. Rk, Hik, 2V RO EFRARFERLR-ERITLEY.




200780046516. 8 W R ¥ Ok B OE2/3m

1AREARFBR 1 5%, £ 7% 5 EO) L RA W in# 2|
80°C-130°C, #it#% 100C 492 ERK 2-7 DBy, Kk 5 b8, K
1FRBABRRTHEEY .

12. ARJERA)E K 1-11 P 1247 — 3R ¢4 %1 & (E)-2-{2-[6-Q-RE X A
A)yger4-RAA)FA3-FAAAKRTABCEREBG T %, €L
AT F B

a) EMBAMER T, £ 60C3| 80C. itk 60C2| 70T
WBET, it 2-AAXBR EBABEAANHRKBRER L 1 I,
F) B A 8 R F il it A4S A2 ROEL T AR 6 K RELIE A PR &

b) #3kAEY, T RE)-2-[2-(6-RER-4- L AL)KK])3-FAL
B T LB AKX S ), Kim B E T R ()T IRT 6 R LIRS
M, ATk, FSMDE A E DMAA F 69 R e B B EL iR
M,

OOMe

c) H B (b)H B RA WA #E] 80C-130C . ik 90-100°C &9
B 2.7 B ALk 4-6 B, RAFEHE,

d) @it EBETEBATRCYREMTHREEN; REMF
MORA AUE A it — F e A A R RE L RAY, KB RAKARFRMN
jafak AR, X B KA Al L A 20 AR R A AuAE F 4 R E R
Be, MEMREGEAKRDFREABULLTE) TR, KEFELA
98%-99% 84 4k & 64 °% B 85 .

13, ARERAEL 1285 %, LFaBR_LRAMLN, SRS,
B BR 40 AR BR AT .

14. RBERAER 12 R 13 9F &, EFEEBEANERNL A
DMF. DMAA # DMSO, #4tit DMAA. |

15. HEBRAEZER 12-14 FE—FhF %k, HFFPERET, KEY
2030 £ ¢, B EBBEFTRQ@QUAEZTHRAOKEEMNRE, KX

3
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B RA R MY ERKRE 111 £ 1:1.5 20,

16. HRIBRAEK 128 1589F5 %, P FR@GFEBLBEANE
Mk HFER, —FXK, £ C4 LME, MATBRTHE.

17. #RFERAER 128 F %, €L

a) ik 2-§UL X85 RA L4 £ DMAA #= DMSO(£4ti4 DMAA)
£ 60CH S0OCZIMBRETRAELY 1 A, AT A£% 20-30 24
BAETRITRMBELEREFTHARNOKEERFMNGE, LF 2-REARXREF
S AL GERKET1E1:15

b) ¥ Ek A, ER(E)-2-[2-(6-RF R -4- R EK)KA]-3-F AL
AEE T AR @XDNOEY), FmEE T R@)T RF R RS
M, LA (DAL DMAA F &) BRI A0 B R L REY)
¥

PN

i
Cl)\/k
Me

OOMe
D

¢) 45 B (b)eh BB RA A kB £ 90CE| 100CHER A #YEA
¥ 4-6 BT, KIFEHEE,

d) BEARETRBATRCHGREY TR EER, REAT
B TE i —F ek A ERE RSN, KRB RIKARFR MK
A, 2B EFRNFEITA A IEFANT AT &M EH B, LR
PR i Bl Ak Fa R JE ) T BE i vk, IRIFBA 98%-99%44 4 L t4 " &
B .

18, fiik A AR Tk,



900780046516. 8 i B B 1/6 51

BAALAREAZTRARA- XL RBRETEADOHET &

A PR 64 AR
KK R F BALF A BRAR K, 4550 B A AR B AR A R A -ER
AR A -EAERHEBATE M o) ST %

AEPHH T

BT FEASRARRT, LEF ﬁﬁ%&%%@ﬁﬁ%&ﬁﬁfl
YAMERAT R, HH, Ko A EETHREARA, RAK
B ERPRBELE, RZABEEARALE AR T A4 7 i‘%
4, LPAFHeERREDFHEET .

EWSHBARGCANASIRANESHLED H T,
(E)-2-{2-[6-Q-F AL K EA)FR-4- A REIRA)3-FTAAAHBKTE
Be (AL i@ M % Ak £ @88 (azoxystrobin) ), 4F 5| 3 5] AL KK A AN
WiEd ., AFE LR EH) No. 5,395,837 P ERBEELLARY A
S5, AR A) . K B4 (translaminar)f A S A L YR Y K L
A . £ US 5,395,837 ¥ ATk 64 E B B5 49 %) & €046 £ DMF F & 95°C
100CZ M MHBET, AFitERAEHRRFAMAETHAALRA
MAET, £ 2-FAEEH 5 (E)-2-[2-(6-RFR-4- L AF)FE]3-F R
£ AT A B[ O 4 b (B)-2-[2-(6- R F R -4- K AAK)-FKE]3-F A
AAGBRTABIZN G FERRREL, RFOFH BEKELR 65%,
£FiEEEEREA 110C-111CHKEE, RARES AR BRI
B, CHMETZH#— P, LEET, 2-RARBARARXHRIX
B e B — AL 90CH 90T LB EFRMHT, EAMLRX
F (8 4% B E B 2k 09 B AR ) A A2 69 B T VA 5 RIEARE Fa i
. XRERRIEF A EHANEM.

Ak ALEEEAARSHRERGEROAREEGLETS
AHBRRLELNF &

Fh, RAPHE L RB LB LEERREFHFTRENT %, £
ok F foik MR K.

AXPAEECANERTRAEAIBERF/FE.
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A KA GG iE

A % PR 4R 43t 5 3 B 3 (phenolate) % A& & #F T ik R 8 (phenol) 47 A
M) 5 3 7% KA (substrate) B EL 69 7 ik, A % @ U T T R: |

a) ik REHTA M B BAEMEA ERMN F BT R MRFRE A,
A AR IR TNEERSYTREK.

b) ¥ Fk R HEETR@T RKBHREL RSN T,

c) 45 B (b)td B AL RA B 80C-130C. £ik 90-100C &Y
BEARE 27 0, RERBARKTREY,

d) A B RAMTHREEN, RER—F2BEFRLZF
AABRKFTHEY .

fFiki, EFR@QFRAOKRESFIEMNGHRSREKRS (in
conjunction with ) #4T.

A K BR 4 mal oA

TH W4E R AL R ZAFTEGRBHA., TEARETIAN
AN, BiZEBGE, KRTHRRARTARAERALA N
* 2RO THK. EEALA BT RE “B £(phenols)” # “Br
#7 % % (phenol derivative)” @ iE8fE i 3 RARMB L, F+ &
-RA BT RARFHNK,

ALARBTERDEHB AL TIERBRITEANE FRRIR
Bk, EYROME oA AaOHBARERY . Bk S at
BobHABE RV, ALWFERBETRLEGKE, WA 05
AR L. AEAFTERST 0% A He R, L ikE
B RED S ARG, LAAACLIKRARN, BT 2 RE
BB R L FRARVMELE, THILRF LR 6 &) F 4 Fo i
B A,

AL E Tk aIET @R

a) ik FREAT A B R MM WA F AT B @R R
fp R T AR RS T REK,

BATF B (a), BT RIATEN S BB R WK ERE 111 2 1115
2, ik 1:1.125 3] 1:1.15, SREGEB EEO T RE@ME

6
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8 2 /£ 60°C 3] 80°C 2 &) ¢4 E T 30-120 2-4F, Flatifid A2 &KABM
B RA F AR & s A K. |

RIE AL G HiE TSR, KBHTAY T A ZKE (phenol), #
BAEB R ZRAES, E4HiE, RKAXS®HT AP (cyanophenol
derivatives), £ ¥ @ 3% 2-§U&% X & (2-cyanophenol) F= 4- A K &
(4-cyanophenol). ' ‘

BT AR ) BB FEBER, X TFEEERRTLEAR
. BAEBEAENY. £EEBLEPBREBHBE, Kk, AAKL
4 3 A CRALAHT .

ik B MM A AR R 9 dE TR A ) F R = F X T 8t (DMF), =
T A& 7 BLAE (DMAA)fe = T £ B (DMSO), H ¥, KA /57 b & 6
5 B it £ 0.1 & R/150ml-0.1 B R/350ml.

MBALAHBETEHARTE, BITEREFGTEN KRS
R, BAXKEH.

b) ¥EkERDFWINLESTR@E@QTFTREFHNRELREHT.

RIBEREAHHRERFE, LFARRYD 5L G AT RANER F
WAL A R R —RFe, THREDG R ERFRBITENE F &
B ERKAE1:08 £ 1: 1.

EAERAGMRE—F Rk FHRFEY, LFHADHL O L
2R, B ARA, Kk, 2V EHERKNHFEREIE
EATEY,

c) 4% % B (b)4Y B AL Rt Ao ¥ F) 80°C-130°C . ik %) 100°C &y i
BRI 2-7 B, ARik g 5 b, RFREARKT KA,

d) AFEREWG RS THREEN, REE—F 5 BRRALR
EABRKFTHRRY . -

B B (d) R RAE BL B ARIE AARB T O HARAR Sdoth F i R BAT.
Gk e BERBOENRE, EPERABTAERESFF T
i1, @ik, FRALEKHOLSBFRE,

HIEARZAHOHLHRLETHARSTE, RUE)-2-{2-[6-C-REAFA
SyEez-4- A FERA3-FRA RGBT A BCER B # &5 %,
v T R:

a) kit § DMF. DMAA #= DMSO(£ 4Lt DMAA)#) 412

7



200780046516. 8 PO B B4/em

AR P, £ 60CH) 80C. ik 60C2) 70CX M RET, ik
2-RAEB B BEBEAAMY RKB L, Rk E A, RELLH 1D
i, FIRABAET, #hik# 20-30 £€, BT EMELERLFH RN
KEEF R E, 2-RAXS AL EARAMYHERILEELE 111 £
1:1.5 2.9,

b) 4 EHREM, B2 E)-2-[2-(6-RER-4-KAHK)KA]3-FARA
& % B ( propenoate ) T A Bl X (D#y1LAH), BB £ TR T K
BH R RAYY, Fik, HAWDOEHAE DMAA F &5 RN
PR RASWFP.

Né\}sl
c]/l\/k
Me
OOMe

Y

¢) A B (b)h BAL iRA A # 3] 80C-130C. ik 90-100T a9
B EARYE 2.7 R, ik 4-6 DB, RAFEEE,

d) BABETEBATERCOOWREY T HREERN, RERF
MM AR R i — F A A R IR A RA A, BN AR T A
WR, —WE, £ C4LEHEEGRL, TRTE), RERMKARE
A MAGA KA, LB F K AR Fo il 1E A 20 AUIE A A ALAR T 48 ok
BEe, SEATEGBRDAREABUATER)FR, RELA
98%-99% ) 4k & 44 °% B B .

ERERAGVRBE—ANHFLOERTET ., AR VA T F k&5
EEER

a) it 2-A L KB 5 A4 E DMAA #» DMSO(£ M it DMAA)
% & 60°C3) 80°CX A e BRAE TR 1 0, FIBT £ 20-30 EEH
BETRSRMELERS FHARGREEN—RBE, LT 2-REXR
BrAe S ALz e ERILZ1:1 £ 1:1.5;

b) ¥ FkEY, €A(E)2-2-(6-RFR-4-KASF)XA]3-FARE
B T B (GAX)HAS), FAnBlE SR (a)F RFG AL RS
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W, b (DVE A £ DMAA F o5 AR R A0 3 B ELRE M F .

NAFI
Cl)\/k
Me

OOMe
1))

¢) ¥ F b)Y E L RS MEE 90°CE) 100CEE A GERE
% 4-6 brY, KT EHE,

d BETABETFTREBATRCEOHAREMFTIREERN, REAL
BT ES ik — T AR ERE L RAY, RERKARFRH A FK
AR, 2R FKARFBITANHIEFNAFE AP 4R EHE, LR
i % 68 BV Ak e KB A T B 7 vk, IRIFEA 98%-99%4 LB 49°E &
B .

RERALFHRFTEEENF B 98%-99%t L EFfo B T
00%E I R IF B R H B, HHEBEA 4% F IR GRARARF
AL, KA EFEHEE, i, BRARKFTERRE, ERLAHY
B RAMTEALNE £d, AARRKFZEFELEWD, PBRRES
MeshE, BRRKANFEREEFTN, A5 2R FWPRR,
ol Friteglk®, PARFFROER. B, REBEAKAF &
WE LR AL EREf L4 ERFRYE.

5k 36,451

LA 1. FEE G

¥ = 0 A 2B (DMAA, 400ml), 2-F 2K K8 (0.2M, 28g)#» NaOH
(0.225M, 9)EFREBAE FAANBEARHE . SREFBE T Z
3 IL MY . A R EKE DMAA W EH—F ELE 20 £ B/60-65
CF MBI, RAOMAALET 20 EC/ERFTHRHF 1IN, Rnlap £
4 37 &4 (prime) DMAA, ¥4L&-#(1) (0.2M, 64g)hm NEIBRAR T .

BRLRA MR E 100CH AKX & FH4 THRF S (8 HPLC
W A4 (D454 A PE B B8 69 4510 R 04 98-99%).

F AT 20 £ E/65-70C RABR % DMAA., ARBE R, BAMR

9
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B35 ZE 90-100C.

/£ 50-60°C F 4 400g T8 T &5 (BuAc)d 200 g 7K ik B B AL RS
M, BEREE 0CHHIM 10-15 547, £ OCTHBAKM, &
¥ DMAA Fefp X L AL .

748, ¥ BuAc 4812123 80C 427 5)-5C. &ML iR HH2
BATIEE. A 60 ml AN TH LB TERITERE, REE IS
Nt eit sk EBRAT T 80CH —F FIHR. A 98-99%# th B A=
90-92%44 Mk F K 1FE H 88 .

REKALPHEAFTROCEHNA FHARPRATTHE, ELARG
2, ARBLEAL DA R TR RALPYERGMRTALAT
AR % Bt EAAE .

10





