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Purification of Carboxal dehyde This invention relates to the renoval of
impurities from4'-chl oro-4-bi phenyl carboxal dehyde, a raw material 5 used

in the ma_nuf ag*#{%{"@% ND[ err]-(4-(4-chlor ophenyl) benzyl )A8g§ /?Eby/o%ss

gl ycopepti de I c used to conbat vanconycin resistant ections
A82846B is a fernmentation product isolated fromthe culture broth of
Anycol atopsis orientalis, which produces.g-m xture of 10 closely related
co-fernmentation factors, A82846B being identified as the major

anti bacterial agent in the g +1 R8BS 15fliChivel y al kylated with
4' -chl oro- 4-biphenylcarboxg#%%#%éir1174imﬂ%§#%aﬁérr%§§g4-

chl orophenyl ) benzyl ) A82846B. By reducing the inmpurity 15 |l evel of the

al dehyde raw material, there is seen an increase in overall yield, purity,
and safety of the fhhal imvéntbiocnt irelptesiutd .thEheepoestnef i impardtiitdespr ovi des
an i nproved process for the renoval of |npur|t¥m;ron1the synt hesi zed 4'- 20

chl or o- 4- b|phéﬁymbéfbéﬁé@%ﬂﬁﬂnhéph?ﬁﬁlFﬁﬁ%ﬁﬁq der her Ty gWatesdad process
L B 40, L A RS e e
aqueous/acetcngéﬂg *?Aﬁgbyééfnb glycopeptide antibiotic used to combat
vancomycin resistant infections. A82846B is a
fermentation product isolated from the culture broth of
Amycolatopsis orientalis, which produces a mixture of

10 closely related co-fermentation factors, AB82846B being
identified as the major antibacterial agent in the
mixture. AB2846B is reductively alkylated with 4’-~chloro-
4-biphenylcarboxaldehyde to form NPISACC- (4-(4-
chlorophenyl)benzyl)A82846B. By reducing the impurity

15 level of the aldehyde raw material, there is seen an
increase in overall yield, purity, and safety of the final
antibiotic product.

The present invention provides an improved process
for the removal of impurity from the synthesized 4’/-

20 chloro-4-biphenylcarboxaldehyde. The invention further
provides a process for purifying 4’-chloro-4-
biphenylcarboxaldehyde which comprises reacting 4’-chloro-
4-biphenylcarboxaldehyde
with sodium bisulfite in an aqueous/acetonitrile solution

25 having an acetonitrile concentration sufficient to cause

the bisulfite adduct to precipitate, isolating the



25 having an acetonitrile concentration sufficient to cause the bisulfite
adduct to precipitate, isolating the -2- bisulfite adduct precipitate
fromthe solution, nmxing the isolated bisulfite adduct in an ° .

aqueous/ acet%ggr/g.,lzg sol ution having a water concentrati onpSpfidobpicait tO
cause the regenerated al dehyde to precipitate, and converting t he

bi sul fite adduct to 4'-chl oro-4- biphenyl carboxal dehyde. The bisulfite
adduct is represented by the fornula: 10-and shall be referred to herein as
the bisulfite adduct. This type of al dehyde purification is historically
performed in gis@fEBQlYaaLELNote S iWhitaN £ SF O sB 081 of; ’Ei ing gad! C
Synthesis, Collective Vol. 3, 438-440 (1955). Aqueous al co 5? can be used
as solvent inisbEatudsdsul fbte nukiidtoin bt adiddusahicetonftiiie novel

bi sul fite adduct and regenerated al dehyde is difficult and not comrercially -
vi abl e. | n ansSthipfinredadibede afiepfconpenpraian suffdat eoh, taqaeses
acetonitrile is used. Use gf this solvent allows better yields and purity

of the puri figﬁe ﬁ%wﬁa a%’ékh‘[dree_éé’t p}:@mpltate, and converting
4" - chl or o-g- by phenyl 63 Rex 8k 4ety 4% W+ Lin oro-4-

biphenylcarboxaldehyde.

The bisulfite adduct is represented by the formula:

OH
Cl
[ \
o—F% H
0" Na

10 and shall be referred to herein as the bisulfite adduct.
This type of aldehyde purification is historically
performed in an agueous/alcohol solution, see Horning, E.

C., Organic Synthesis, Collective Vol. 3, 438-440 (1955).

Aqueous alcohol can be used as solvent in the present

15 invention, but filtration of the novel bisulfite adduct
and regenerated aldehyde is difficult and not commercially
viable. In an improved embodiment of the present
invention, aqueous acetonitrile is used. Use of this
solvent allows better yields and purity of the purified

20 aldehyde.

When reacting 4'-chloro-4-biphenylcarboxaldehyde with

sodium bisulfite, the ratio of sodium bisulfite to 4'-



sodium bisulfite, the ratio of sodiumbisulfite to 4'- - 3-
chl or o- 4- bi phenyl car boxal dehyde is not critical. The ratio can range from
1:1 to 10:1 sodiumbisulfite to 4'-. chloro-4-bi phenyl carboxal dehyde. A

preferred rat%%%ﬁughi s reaction is fromabout 1:1 to abo“h{ﬂrns@w&s«sﬁé’di um 5
Z ) |

bisulfite to 0- 4- bi ohenyl car boxal dehyde. The sol ven s no

critical, so long as the bisulfite adduct precipitates. Aqueous nethanol
can be used, but aqueous acetonitrile has-f#.een found to be preferred. In
this preferred enbodinent, the ratio of acetonitrile to water 10 during

this reaction caf,fanas, iHaaagubod hdidB0oYndd'ck1aaghoni thid e to water.

A preferred range woul d m about 5: acetonitrile to water. The

tenperature fofatid Scdreathigenfirsmndil cifd hiogal sedint ¥ shangee ftomrabout 0 C
to .about 1000 C The reactants are 15 typically m xed at about 450 Cto
about 550 C andhiémor4£dulpbénydcabooxalidshy@et o AlpuaferzedCravierfan xi ng t he
I sol ated bisulfite adduct in an solution _and converting the bisulfite
adduct to 4'-chRbF oreartiophdfy FESR BRIy dES R H-véht SPEIWbt criti cal ,

so 20 long ag; Lhe-feoqnenated, 8} dende REEEE PLL &l Seny AT SR

solvent is not critical, so long as the bisulfite adduct
precipitates. Agqueous methanol can be used, but aqueous
acetonitrile has been found to be preferred. 1In this
preferred embodiment, the ratio of acetonitrile to water

10 during this reaction can range from about 2:1 to about
13:1 acetonitrile to water. A preferred range would be
from about 5:1 to 7:1 acetonitrile to water. The
temperature for this reaction is not critical and can
range from about 0° C to about 10C° C. The reactants are

15 typically mixed at about 45° C to about 55° C and then
cooled to about 15° C to about 25° C.

When mixing the isolated bisulfite adduct in an
solution and converting the bisulfite adduct to 4’-chloro-
4-biphenylcarboxaldehyde, the solvent is not critical, so

20 long as the regenerated aldehyde precipitates. Aqueocus
methanol can be used, but aqueous acetonitrile has been
found to be preferred. 1In this preferred embodiment, the
ratio of acetonitrile to water during this reaction can
range from about 1:1 to about 1:5 acetonitrile to water.

25 A preferred range would be from about 1:3 to about 1:5

acetonitrile to water. The reaction typically is done at



met hanol can be used, but aqueous acetonitrile has been found to be
preferred. In this preferred enbodi nent, the ratio of acetonitrile to water
during this reaction can range fromabout 1:1 to about 1:5 acetonitrile to

water. 25 A d range would be fromabout 1:3 to abo
acetonitrile Iﬁg&ﬁ, %’liﬁ The reaction typically is done at Lgf%sg?ﬁﬁ‘@nt

tenperature fromabout 15[err] C to about 25[err] C. The pH of the solution
during the reaction can range either aC|d|§ or basic, 10-14. A
preferred pH range would be from about 12 fo about 14. 5 Exanples 1
and 2 show a better yield of al dehyde when the conversion of bisulfite
adduct to 4'-cﬁ@§ﬁ9n% tenprArareafbox adkimty dé°i € torabdut @5° C. The

basic conditions. Exanples 2 and 3

aqueous/ acetoni trile sol utio
moni tor the inp E]IrPFy ﬁe4s°ld1tg‘ﬁPogBE?‘b‘PleFﬁﬁ reastdppedal otaMIRAIUHEI10 as

4,4'-DCBP, a p bl or t by, defjniti e 3 sho
conpl ete rennvgfngéﬁ %néD%%P% nghei%g%%bus §ng8ﬁf?$ﬁﬁgp gsc
condi tions. Exaepkeor ddbut 12 toPhB®aF atd on of Bisulfite Adduct of

4' - chl oro- 4- bi phenyl car boxal dehyde

5 Examples 1 and 2 show a better yield of aldehyde when
the conversion of bisulfite adduct to 4’-~chloro-4-
biphenylcarboxaldehyde is done in a aqueous/acetonitrile
solution under basic conditions. Examples 2 and 3 monitor
the impurity 4,4’-dichlorobiphenyl, referred to hereafter

10 as 4,4’-DCBP, a polychlorinated biphenyl by definition.
Example 3 shows a complete removal of 4,4’-DCBP in the

agueous/acetonitrile under basic conditions.

Example 1

15 Preparation of Bisulfite Adduct of 4‘-chloro-4-

biphenylcarboxaldehyde

0.50 g of 4’/-chloro-4-biphenylcarboxaldehyde was

dissolved in 15 mL of methanol and 2 mL of water with

20 heating. 0.30 g of sodium bisulfite was added and stirred
for 10 min at 45-50° C. The solution was cooled to 0-5° C
and stirred for 1 hour. The bisulfite adduct precipitated
and was filtered and washed with 5 mL methanol and then
washed with 10 mL acetone. Yield was 97.1%.

25



0.50 g of 4'-chloro-4-bi phenyl carboxal dehyde was di ssolved in 15 nL of
nmet hanol and 2 nL of water with 20 heating. 0.30 g of sodiumbisulfite was
added and stirred for 10 zin at 45-50 C. The solution was cooled to 0-5 C

and stirred fqQgodedqsy . The bisulfite adduct precipitated anﬂc%g{o}és{ ered
and washed with 5 nL net hanol and then washed with 10 nL acetone. Yield was

97.1% 25 (a) 0.15 g of the bisulfite adduct was stirred in 10 nL water,
5 nmL net hanol, and 2N hydrochloric acid wags-added to pH 2. The sol uti on was
heated slightly for 10 mn. and stirred at roomtenperature for 20 mn. 5

A slurry was fqayedoang § her s0ld i4u1ebter Sadictdi i xal de
filtered. (b) 8.?& g of %he bisulﬁife adgucﬁﬂﬁgg“ggfgﬁgg§§%q§g]%fqghter, 5

m. acetonitrile, andaSitsodlimimnattmarsldeands2yadaertolchlpktd2acikharagol ution
was- stirred at room 10 tenperature for 20 mm. A precipitate was
formed and the sol i @ided ) qtb-24- bitpRreAglebiwo s dleptiedf s1ightdd. fole NVR
spectra of the solig showed I%gn aldepyde 15 fron1£b% and a 1.25:1 ratio
of bisulfite adduct fdpln. and stirred at ' room temperature for 20 min.
5 A slurry was formed and the solid 4’-chloro-4-
biphenylcarboxaldehyde filtered.

(b) 0.15 g of the bisulfite adduct was stirred in 10 mlL
water, 5 mL acetonitrile, and 5M sodium hydroxide was
added tc pH 12. The solution was stirred at room

10 temperature for 20 min. A precipitate was formed and

the solid 4’-chloro-4-biphenylcarboxaldehyde
filtered.

The NMR spectra of the solids showed clean aldehyde
15 from (b) and a 1.25:1 ratio of bisulfite adduct to

aldehyde from (a).

Example 2

Solvent and pH Comparisons

20
A 2.8 M solution of sodium bisulfite (1.2 equiv.
relative to aldehyde) in water was added to a warm organic
solution of 4’-chloro-4-biphenylcarboxaldehyde (0.46 M for
acetone and acetonitrile, 0.28 M for alcohols). After
25 cooling to ambient temperature and stirring 1h, filtration

of the slurries afforded white solids which were analyzed



al dehyde from (a). Exarrpl e 2 Solvent and pH Conparisons 20 A 2.8 M solution

of sodiumbisulfite (1.2 equiv. relative to al dehyde) in water was added to *

a warm organi ¢ sol ution of 4'-chloro-4-biphenyl carboxal dehyde (0.46 M for
acetone and acetonitrile, 0.28 Mfor alcohols). After 25 cooling to ambient
tenperature afMO®¥§7t3ing 1h, filtration of the slurries aff SFCHEEPHRPAE e
solids which were anal yzed -6- for 4,4 -DCBP anbunts. The conversion of
the bisulfite adducts to al dehyde was then studied under either acidic (pH
0.9 - 1.1, HC1l) or basic (pH 11-13, NaOH)_gonditions using the same organic
sol vents exani ned for derivative 5 formation and a 2-2.2 h reaction tine.

The esults arg.diopayedsl dlghte, 1olealabas 8 dNaTRNOl: Al bi sul fite

adduct renai ni ng conver st on was dgenera usi n
integration of addetaPact laadeﬁyaé Nk foram %"Eﬁdié@'xﬁ{cféi: @&Qﬁeftécmme

original aldehyde sanples 10 wused in this study contained 0.64% 4, 4" - DCBP.
ACN i s abbrevi &ped fOr- acet oBClY ide bdRA i(pHabbrEy, alteel)f abnditions

using the same organic solvents examined for derivative

5 formation and a 2-2.2 h reaction time. The results are

displayed in table 1. The data for the amount of

bisulfite adduct remaining after attempted conversion was

generated using 'H NMR integration of the spectra obtained

from the isolated products. The original aldehyde samples

10 used in this study contained 0.64% 4,4’-DCBP. ACN is

abbreviated for acetonitrile, IPA is abbreviated for

isopropyl alcochel, and 3A alc is abbreviated for 3A

alcohol.
Table 1
4,4’ - Bisulfite 4,4’ -DCBP in
DCBP in Adduct Aldehyde Recovered

Solvent adduct Remaining (%) Yield (%) Aldehyde

HC1 NaCH HC1 NaOH HC1 NaOH
acetone 50ppm 18 0 80.0 88.5 70ppm 80ppm
methanol 100ppm 88 17 16.3 90.7 70ppm 100ppm
ACN ND 93 0 8.8 93.2 ND ND
3A alc ND 94 16 8.1 92.4 ND ND
IPA ND 94 7.7 8.0 86.0 ND ND

15 *ND-not detected at a detection limit of 50 ppm.



| sopropyl al cohol, and 3A alc is abbreviated for 3A alcohol. Table 1 4,4 -

Bisulfite 4,4 -DCBP in DCBP in Adduct Al dehyde
Recovered Sol vent adduct Remaining (%9 Yield (%9 Al dehyde HCL NaCOH
HCI  NaOH H@oogs7123 NaOH acet one  5Cppm 18 0 pCTAR06)05868 ©
70ppm  80ppm net hanol | OCppm 88 17 16.3 90.7 70ppm | OOppm
ACN ND 93 0 8.8 93.2 ND ND 3A aic ND

94 16 8.1 92.4 ND ND | PA ND 94 7.7

8.0 86.0 ND ND 15 *ND-not detected at a detection linit of 50

ppm -7- Exanple 3 optimzation of Conversion of Al dehyde to Bisulfite

Adduct 5 Vari abl es exam ned during the optim zation of exanple 2 are
concentration of al dehyde in acetonitrile, Qn entration of sodium
bisulfite in water, and reaction tine. dried bisulfite adduct and

anmount  of Optimization of Conversion of Aldehyde to Bisulfite

Adduct

Variables examined during the optimization of example
2 are concentration of aldehyde in acetonitrile,
concentration of sodium bisulfite in water, and reaction
time. Yield of dried bisulfite adduct and amount of
10 residual 4,4’'-DCBP were evaluated. The results are
summarized in table 2. The original aldehyde samples used

in this study contained 0.64% 4,4’-DCBP.

Table 2
Ald. NaHSO; Yield of 4,47 -
Conc Conc. Time bisulfite DCBP
Series (M) (M) ACN:H,0 {h) adduct (g) (ppm)
A 0.38 1.7 3.8 2 6.9 ND
B 0.31 2.3 6.7 3 6.8 'ND
c 0.23 3.5 12.5 4 6.3 465
D 0.31 2.3 6.7 3 7.4 ND
E 0.38 3.5 3.8 4 6.5 339
P 0.38 3.5 3.8 2 5.5 235
G 0.31 2.3 6.7 3 6.7 ND
H 0.23 1.7 6.3 2 7.1 ND
I 0.23 3.5 i2.5 2 7.7 ND
J 0.38 1.7 3.8 4 7.2 ND




10 residual 4,4'-DCBP. were evaluated. The results are summarized in table

2. The original al dehyde sanples used in this study contai ned 0.64%

4,4' -DCBP. Table 2 Ald. NaHSO3 Yield of 4,4" - .Conc
Conc. Time bisulfite DCBP Series (M (M X (h)
adduct (g) (PPM¥R23 .38 1.7 3.8 2 6‘.’%‘6‘%'9’@%9%0 B
0.31 2.3 6.7 3 6.8 ND C 0.23 3.5 12.5

4 6.3 465 D 0.31 2.3 6.7 3 7.4 ND
E 0.38 3.5 3.8 4 6-% 339 F 0.38 3.5

3.8 2 5.5 235 G 0.31 2.3 6.7 3 6.7
ND H 0.23 17 . 3 2 7. T ND T 0. 23 3.5
12.5 2 TK7 0.23 ND1J7 0.88 1.74 3.8 AND 7.2
ND -8- K 0.23 1.7 6.3 4 7.4 ND *ND- not

detected at a ¥Pemef cletldared ot 30ighmetienchimiin ofséd Bepal<kstyden The
study identifies overall concentration as a

10

15

20

used 5g aldehyde.

The study identifies overall concentration as a
significant factor relating to the removal of 4,47 -DCBP.
The more concentrated reactions, E and F, were not
efficient for the 4,4’-DCBP removal, A final observation
is that the filterability of the bisulfite adducts
decreased as the ratio of acetonitrile to water was
reduced.,

Example 4
Study of the Conversion of Bisulfite to Aldehyde

A large sarmple of bisulfite adduct, free of 4,4'-
DCBP, was prepared and a comparison of water amount,
acetonitrile amount, and ambient temperature reaction time
was performed. Parameters evaluated were yield and
filterability (+ refers to efficient filtration, - refers
to poorly filtering material). For each trial, bisulfite
adduct (4g) was stirred in a mixture of water and
acetonitrile. A 50% sodium hydroxide solution was added
to adjust the pH to 12. The study results are summarized

in table 3.



5 significant factor relating to the renoval of 4,4'-DCBP. The nore
concentrated reactions, E and F, were not efficient for the 4,4'-DCBP
renoval, A final observation is that the filterability of the bisulfite
adducts decreggegsassthe ratio of acetonitrile to water wasckRshdkdged-
Exanpl e 4 Study of the Conversion of Bisulfite to Al dehyde A | arge sanple
of bisulfite adduct, free of 4,4'- 15 DCBP, was prepared and a conpari son
of water anmount, acetonitrile anmount, and,anbient tenperature reaction tine
was per fornmed. Paraneters evaluated were Vield and filterability (+ refers

to efficient filtrat refers to poorly filtering material). For each
trial, bisuItLLengiégﬁuiLWQAQ;mmac stdbt it Xt ube0f  Mal el .and
acetonitrile. A 5096sgpbu drOX|de sokutlon,éps ag g to adjust the pHto
12.. The study results are nnarlzed i n-tabre fe 3 H20 ACN

Conc. Tinme \ée%ll@ssems (ki) s, d fHoly MRQUAON nf M ﬁib) Filtfrability
Filterability A& T 9070 +

A 25 10 2.5 0.35 1 90.0 +
B 25 10 2.5 0.35 3 90.3 +
c 25 20 1.25 0.28 1 82.0 +
D 25 20 1.25 0.28 3 81.3 +
E 45 10 4.5 0.23 1 92.4 -
F 45 10 4.5 0.23 3 92.3 -
G 45 20 2.25 0.19 1 91.0 -
H 45 20 2.25 0.18 3 91.5 -
I 35 15 2.33 0.25 2 91.7 +
J 35 15 2.33 0.25 2 91.4 +
K 35 15 .2.33 06.25 2 90.3 +

The study demonstrates that a relatively high water
to acetonitrile ratio is important for high aldehyde
5 yield. 1In addition, the most dilute reactions result in

poor aldehyde filterability.

Example 5
Aldehyde Clean—up: Removal of Impurities

10
Aldehyde Clean-up Conditions:
1. Adduct Formation

a. 0.23 M aldehyde solution



B
1.25
81.3
45
0.19
-
2.33
90. 3

25
0. 28

10
1
35
0. 25

10 2.5 0.35 3 90. 3 + C 25 20

1 82.0 + D 25 20 1.25 0.28 3

+ E 45 10 4.5 0.23 1 92.4 | -
4.5 0.23 3 92.3 - G 45 20 2.25

W9 99457123 - H 45 20 2.25 0. PET/USNS666 g1

15 2.33 0.25 2 91.7 +J 35 15

2 91. 4 + K 35 15 .2.33 0.25 2

+ The study denonstrates {jlpat a relatively high water to

acetonitrile ratio is inportant for high aldehyde 5 yield. In addition,
most dilute reactions rgsuht7ig lppﬁlﬁlt@eggg@t{éﬁtﬁr @C}nloug¥ Exanmpl e 5

Al dehyde O ean-up: Renoval of Inpurities 10 Al dehyde

1. Adduct Formation a. 0. 23ubtaletetyddsa0kuté orelativiOtobaldeydd)bi sul fite .

solution (1.2 nol ar

10

15

c. Reaction time to be monitored by NMR
analysis of removed aliquots
d. High Volume ACN wet cake wash
2. Conversion of adduct to aldehyde
a. 0.28 M concentration for the bisulfite
adduct
b. 4:1, water to ACN ratio
€. 2 hour reaction time at pH 12-14, verify by
NMR analysis of removed aliquots
The experiment began with 25 kg of 4’-chloro-4-
biphenylcarboxaldehyde. No 4,4'-DCBP was detected in the
purified aldehyde, and the total amount of related
substance imputities was reduced from 0.9% to 0.3%. The
yeild of purified aldehyde was 22.2 kg (89%) purified
aldehyde.

ean-up Conditi ons;

F
5

t he .



equi valents bisulfite relative tg_nggnygg;_a_Jaﬁunion time to be

nmoni tored by NVR anal ysis of renoved aliquots 5 d. Hi gh Vol une
ACN wet cake wash 2. Conversion of mnmu““]““m de a. 0.28 M

concentrati onwamsystzize bisulfite adu r to ACN pcaius®/okéss

C. 2 hour reaction time at pH 12-14, Yerify by NVR anal ysis of renoved

al i quots The experinment began with 25 kg of 4'-chloro-4-

bi phenyl car boxal dehyde. No 4, 4' - DCBP was detected in the purified al dehyde,

and the total amount of related 15 substance inputities was reduced froom
0.9%to 0.3% The yeild of purified al déRyde was 22.2 kg (89% purified

al dehyde. -11- | CLAIM 1. A nethod which conprises reacting

4' - chl oro- 4- bf fHéHY*car boxal dehyde with sodi um bisulfite to obtain the

bi sulfite adduct. 5 2. The nmethod of Caim1l which is conducted in
an 1. A method which comprises reacting 4’-chloro-4-

biphenylcarboxaldehyde with sodium bisulfite to obtain the
bisulfite adduct.

5 2. The method of Claim 1 which is conducted in an
aqueous/acetonitrile solution having an acetonitrile
concentration sufficient to cause the bisulfite adduct to
precipitate,

3. The method of Claim 2 wherein the ratio of
10 acetonitrile to water is from about 2:1 to abou:t 13:1.

4. The method of Claim 2 wherein the bisulfite
adduct is isolated from the solution and mixed in an
aqueous/acetonitrile solution having a water concentration
sufficient to cause the regenerated aldehyde to

15 precipitate.

5. The method of Claim 4 wherein the ratio of
acetonitrile to water is from about 1:3 to about 1:5
acetonitrile to water.

6. The method of Claim 4 wherein the pH of the
20 solution during the conversion of the bisulfite adduct to
4’-chloro-4-biphenylcarboxaldehyde is from about 10 to
about 14.

7. The method of Claim 6 wherein the pH of the
solution during the conversion of the bisulfite adduct to
25 4’-chloro-4-biphenylcarboxaldehyde is from about 12 to
about 14.

8. A process for purifying 4’-chloro-4-
biphenylcarboxaldehyde which comprises:



aqueous/ acetonitrile solution having—an-acetonitrile concentration
sufficient to cause the bisulfite adduct to ﬁreci pitate. 3. The nethod of

Claim 2 wherein the ratio of 10 aHHﬂ (H mﬂ”lﬂﬂwater is fromabout 2:1 to
about 13:1. 4. The nmethod of C &'y i bi sul fite adduct is

i sol at ed fromw®eyyedsuti on and mi xed in an adqueous/ acet oni t rRGTAISIYPSESE on
havi ng a water concentration sufficient to cause the regenerated al dehyde
to 15 precipitate. 5. The nmethod of daim4 wherein the ratio of
acetonitrile to water is fromabout 1:3 tdZabout 1:5 acetonitrile to water.
6. The nmethod of G aim4 wherein the pH of the 20 solution during the
conversion of the bisulfille addating ot’4chilvlrord-4ibheineind rbaxibddehdddyde i s

from about 10 to about 14. 7wiIﬁesgﬁixﬂ9%i(¥u Eiabm K yherein the pH of the
solution during the conversion of the bisul f1

| |,§Ie adduct t&&%’S
4" - chl or o- 4- bi phenyl car boxal 88H§ABS{ I EIHIGt ST PR P42, A
process for purifying 4'-chl acetdnitnilermdncanbosal oehsudef idiientt tonpri ses:
5 cause the bisulfite adduct to precipitate,

(2) 1isolating the bisulfite adduct precipitate
from the solution,

(3) mixing the isclated bisulfite adduct in an
aqueous/acetonitrile soclution having a
10 water concentration sufficient to cause the
regenerated aldehyde to precipitate, and

(4) converting the bisulfite adduct to 4/-
chloro-4-biphenylcarboxaldehyde.
9. A compound of the formﬁla:
15
OH

Ci
\s H

o—
0" Na



-12- (1) reacting 4'-chloro-4-biphenyl carboxal dehyde with sodiumbisulfite
I n an aqueous/acetonitrile solutio ' n.acetgritrile concentration
sufficient to.5 8aé}92fqhggggl’is&‘l | frte adduct togsecipitate,
(2) isolating the bisulfite adduct precipitate fromthe sol ut fgaga( 3)

m xi ng the isol aP{dbi sul fi t S/OBIGANTELLECTUALPROPART ORUASTZET@L ONi t 1 i [ A
havi ng a 1“ wat er_concentrat Lon sufficient to cause the
regener atetl ATORALAPPHICATIQN PURIISHED NDER THE PALENT GQOPERATEON TREATE (PCT)
adduct | @D Hternatiphd! Bateot Qasitficggioehy | car bokal d@ytat@natishal PbICAROQKBE: Of t VRO 99757123

7
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