DESCRI PTI ON NOVEL M CROCRGANI SMs AND
PROCESSES FOR PRODUCI NG AM DE COMPOUNDS 5

TECHNI CAL FI ELD This invention relates to m croorgani sns
usef ul for providing amdes fromnitriles and processes for
produci ng am de conpounds by using the rmicyoorganisns. 10
BACKGROUND ART Am des and derivatives thereof are useful
conmpounds that are utilized in various fields. For exanpl e,

2- hydroxy-4-butyric acid obtained by pddcripf@ yzi ng
2- hydr oxy- 4-nmet hyl t hi obutyram de is utilized as an additive to feed

for suppl enenting the | ack of am no acids containing sulfur in
rearing | i vestock, particularly poultry. In recent

years, processes for produci ngnewkdeMICROORGANTSMSI ANDI es by utilizing the
action of m croorgani snms or enzymes extracted from m croorgani sns are

proposed. As t he PREIESBESIFORSEROEC NG AMIDE SEONROUNDSr exanpl e,
m croor gani snms bel onging to the genus Bacillus, the genus
5
TECHNICAL FIELD
This invention relates to microorganisms useful
for providing amides from nitriles and processes for
producing amide compounds by using the microorganisms.
10
BACKGROUND ART
Amides and derivatives thereof are useful
compounds that are utilized in various fields. For
example, 2-hydroxy-4-butyric acid obtained by
15 hydrolyzing 2-hydroxy-4-methylthiobutyramide is
utilized as an additive to feed for supplementing the
lack of amino acids containing sulfur in rearing

livestock, particularly poultry.
In recent years, processes for producing amides
20 from nitriles by utilizing the action of microorganisms
or enzymes extracted from microorganisms are proposed. As
the microorganisms, there are presented, for example,
microorganisms belonging to the genus Bacillus, the genus
Bacteridium, the genus Micrococcus and the genus
25 Brevibacterium (Japanese Patent Publication No.
21519/1987 (JP-B~62-21519)), microorganisms belonging to

the genus Corynebacterium and the genus Nocardia (Japé.nese



Bact éridium the genus M crococcus and the genus 25 Br evi bacterium

(Japanese Pat ent Publication No. 21519/ 1987 (JP-B-62-21519)),

m croor gani sns belonging to t he genus Corynebacterium and t he genus

Nocar di a (Japanese - 2- Pat ent
Publ i cation No. 17918/1981 (JP-B-56-17918)9,_m - Ccroorgani sns

bel ongi ng to the genus Pseudononas (Japanese Pat ent Publication No.

37951/1984 (JP-B-59-37951)), m - croorgani sns bel onging to the genus

Rhodococcus & ct c Ci
(Japanese Pateﬁm%bshﬁﬁlt%ﬁaﬁgf@eﬂ”mf GE0L8-34 GLEpRE) £1 i

(JP-A-61-16219 e Pleq Uy e =B at) tﬁ?é h0p5BuliBROoHBBUEIANSEREEEM
(Japanese 3t)]')oaqt]:.e“qnatnjffppI [ ga?):il%% I?:u d- Ope(r?w ) 868%9/ 1889 (gP-lyAé -

86889)), m croasHadi el i did NS, tFpo9eNUSe4 107 -EC5 93 PHRLY 1 mi-
(Japanese Patent Application Laid-Open No. 154692/ 1990

(JP- A- 2- 154692)droorganisms belonyihgo¥ethelg§ehlie RHCTRsERfus Othbogahtg
am des from nitriles, there are known, for exanple, a process using

a strain ofst heugﬂma:a}éatrénhahamtm géﬁapammw:t’eénhmﬂj JapApelsecPatent
Lai d- Open No. 154692/1990 (JP-A-2-154692)), a process using a strain
of the genus KlzhslstdtaidrAlaid-Open Nbl.cL6RLOBAY986\VOIP-AS6] - b33 2B1- 238
(1991)), a process using a strain of the genus Streptonyces, the
genus Serrati a,microorganisms belonging to the genus Fusarium (Japanese
Patent Application Laid-Open No. 86889/1989 (JP-A-64-
86889)), microorganisms belonging to the genus
10 Acinetobacter (Japanese Patent Application Laid-Open
N0.154692/1990 (JP-A-2-154692)).
Moreover, as the processes for forming amides from
nitriles, there are known, for example, a process using
a strain of the genus Xanthobacter (Japanese Patent
15 Application Laid-Open No. 154692/1990 (JP-A-2-154692)),
a process using a strain of the genus Klebsiella (Arch.
Microbiology, Vol. 156, pages 231-238 (1991)), a process
using a strain of the genus Streptomyces, the genus Serratia,
the genus Erwinia, the genus Tukamurella, the genus Gordona,
20 the genus Morganella, the genus Proteus, the genus
Enterobacter, the genus Microascucs, the genus Camdida or
the genus Pantoea (Japanese Patent Application Laid-Open
No. 15384/1993 (JP-A-5-15384)), a process using a strain
of the genus Citrobacter (Japanese Patent Application
25 Laid-Open No. 30983/1993 (JP-A-5-30983)), a process using

a strain of the genus Rhizobium (Japanese Patent

Application Laid-Open No. 236977/1993 (JP-A-5-236977)),



the genus Erwinia, the genus Tukamurella, the genus Gordona, 20 t he
genus Morganella, the genus Proteus, the genus Ent erobacter, the
genus M croascucs, the genus Candi da or t he genus Pant oea (Japanese
Pat ent Application Laid-Open No. 15384/1993 (JP-A-5-15384)), a
process using a strain of the genus @ trobacter (Japanese Patent
Application 25 Lai d- Open No. 30983/1993 (JP-A-5-30983)), a process using
a strain of the genus Rhizobi um (Japanese Patent Application

Lai d- Open No. 23@873/ﬁggéeﬁépu§1§g2§5%%2%%n of the gro grobacterlum

- 3- and a process using a Strain of the genu terium

(Japanese Pat enfJApehegal Patehti ApPRataNaonl 4.63%-9%2h No. 1478671994
(JP-A-6-14786)). However, in any process described above,

productivity is (bpmaadluvslss) )di floweVver! An At pirocRlslsydesSribdd @BéRR ,an
amde with efficiency. Japanese Patent Application Laid-Qpen
No. 40899p1B8ActiRidy4i40889) adidsdlodes difffieuprogesintlstrially
produci ng 2- hydroxy-4-net hyl t hi obutyram de from2-

hydr oxy- 4- n®t hyprbiduobet aneamtidel @ithhefdieiehcyg.strain of 10

m cr oor gani sm bel ongi ng to the genus Rhodococcus, the genus
Coynebacterium the gendep@sesdoRebent Appldeatson LaidAOpenoMacter or the
genus Al cal i genes. According to the Exanples in this literature,

there is descri BB89PHAP92 (JP-A-4-40899) discloses, in a process for

producing 2-hydroxy-4-methylthiobutyramide from 2-
hydroxy-4-methylthiobutanenitrile, the use of a strain of

10 microorganism belonging to the genus Rhodococcus, the
genus Coynebacterium, the genus Pseudomonas, the genus
Arthrobacter or the genus Alcaligenes. According to the
Examples in this literature, there is described that
2-hydroxy-4-methylthiobutyramide can be produced, at the

15 maximum, a molar concentration of 253 mM (concentration:
37.7 g/L, yield: 63%) from 400 mM of 2-hydroxy-4-
methylthiobutanenitrile by the reaction, using
Rhodococcus rhodochrous ATCC 33278, for 40 hours. In this
process, however the amide-producing rate is as much low

20 as 1 g/L-hr or lower, and it is unable to raise the
productivity and economical efficiency.

Further, W098/32872 discloses the production of
2-hydroxy-4-methylthiobutyramide from 2-hydroxy-4-
methylthiobutanenitrile by using strains 52 and 56wt of

25 the genus Rhodococcus and its detailed production process.
In this process, however, the specific activity of the cell

(mycobiont) within one hour from the beginning of the



2- hydr oxy- 4- et hyl t hi obut yram de can be produced, at the 15 maxi mum a
nol ar concentration of 253 nM (concentrati on: 37.7 g/L, yield: 63%
from 400 mM of 2-hydroxy-4- nmet hyl t hi obut anenitrile by the reaction,
usi ng Rhodococcus rhodochrous ATCC 33278, for 40 hours. In this
process, however the am de-producing rate 4s-as nuch low 20 as 1 g/L.hr
or lower, and it is unable to raise the productivity and econom cal
ef ficiency. Further, W98/32872 discl oses the production of

2- hydr oxy- 4- mtﬁdéﬁ&p%gra%‘%%hf new dshydboioR/min - ? dr%cell per lg
met hyl t hi obut anenitrile by using strains 52 and 56wt o t he genus

Rhodococcus andf tEridat ddiad (Riyedvdon?) ,PieeeeFore unablld tHi BapPsaCERs,

however, the specific activity of the cel | (mycobiont) wi thin one
hour from the e aittiveofeffiiciency and economical eff:Lc:Lency - 4-
reaction is as nuch low as 100 pnol/mn.g cel |l per of dried

cel | (nycobiont), ther &sallhathhe pv@r,eapggxpﬁprgated thﬁr%HEEPFVEeePfl &i ency
and econom cal efficiency the nore caonplicated the
Structure & a NEETLlg MaGomasoc sheslovAE tmﬂ wdﬁgwaﬁrtércﬁnél theand

t he conver si on eff|C|ency of nitriles to am des of

ni croor gani sms GQRVensiiRn efficiepey el pitvipddtreamides @i des from

nitriles having intricate structures with L.
microorganisms are. Thus, it is difficult to produce

amides from nitriles having intricate structures with

higher efficiency and at a higher rate.

10 It is, therefore, an object of the present
invention to provide a novel microorganism useful in
producing an amide from a nitrile, efficiently and at a
high production rate, in which the amide corresponds to
the nitrile, and a process for producing an amide compound

15 using the microorganism.

It is another object of the present invention to
provide a novel microorganism capable of producing an amide
fromanitrile at a high production rate, even if the nitrile
has a complicated structure, and a process for producing

20 an amide compound using the microcorganism.

DISCLOSURE OF INVENTION
The present inventors did much investigation to
accomplish the above objects and, as a result, found a novel
25 species of microorganism having an ability to produce an
amide compound from a nitrile with high productivity. The

present invention has been accomplished based on the above



hi ghér_efficiency and at a higher rate. 10 It is, therefore, an
obj ect of the present I nvention to provide a novel m croorganism
useful in producing an amde.froma nitrile, efficiently and at a
hi gh production rate, in which the am de corresponds to the nitrile,
and a process for producing an am de conpoyind 15 usi ng the

m cr oor gani sm It is another object of the present invention
to provi de a novel m croorgani sm capabl e of producing an am de
froma nitrile gt fJdHh production rate, even if the nitrile has a
conplicated structure, and a process for producing 20 an am de conpound

using the mcroorgani SMphyus, the microorganism of PheG£EMEE GnvdYENAON
The present inventors did nuch investigation to acconpl i sh the above

objects and, asidfial£6VEL spi¥k dfNRAYBLooZganisRaetnla BhEELOSEGaShea
havi ng an ablllty to produce an am de conpound froma nitrile with

hi gh producti vidhown ey sequente i1 i s e ddein BESNH LR NoACEREPSéGhedcdased
on t he above - 5- findi ngs.

Thus, the 18 cr dniging mofa thesPresquénce@vent L68 rRNA gésea Mheel species
of m croorgani sm having a base sequence
microorganism usually has an ability to convert a nitrile
to an amide. The microorganism may be a strain of
microorganism belonging to the genus Rhodococcus, such as
Rhodococcus sp. Cr4 strain (FERM BP-6596) or Rhodococcus
10 sp. Am8 strain (FERM BP-6595). Moreover, the present
invention includes a process for producing an amide
compound comprising allowing the microorganism or a
preparation derived therefrom to act upon a nitrile thereby

to convert the nitrile to an amide. The nitrile may be a

15 cyanohydrin such as 2-hydroxy-4-methylthiocbutanenitrile.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a view of a genealogical tree based on
the homology, in 16S rRNA gene, of the base sequences of
20 the novel strains of microorganisms of the present
invention belonging to the genus Rhodococcus and an

affinity strain.

BEST MODE FOR CARRYING OUT THE INVENTION
25 As the strains of microorganisms of the present
invention, in so far as they comprise a base sequence

designated by the sequence No. 1 or the sequence No. 2 at



shown by sequence No.1 or sequence No.2 of the sequence 5 listing as a

base sequence of 16S rRNA gene. The m croorgani smusual Iy has an
abi'lity to convert a nitrile t.o an am de. The m croorgani sm may be a
strain of m croor gani sm bel ongi ng to the genus Rhodococcus, such as
Rhodococcus sp. Cr4 strain (FERM BP-6596) @r _Rhodococcus 10 sp. An8
strain (FERM BP-6595). Mboreover, the present i nvention includes a
process for producing an am de conmpound conpri si ng allomnng t he

m croor gani Sm 0kna sequendd ﬁ&%fﬁtdggﬁnﬁeﬁé ?% EB%‘SHPH%&& o n| %he

nitrile thereby to convert entrile to an T e my

be a 15 Cyan?ﬁﬁgthnSprﬁgédﬁcﬁﬁgrQﬁyaﬁlﬁﬁt?¥thhoﬁﬂk§ﬁ§@5trh@% can
BRI EF DESCRI PTI ON OF DRA IS a Vvlew

geneal ogi cal trpe ha&@€bOany typel be Q@B&iﬁ?y For Toxddinp TNy 9N e £ rafinlshe
base sequences of 20 the novel strains of mcroorgani sns of the present

i nventi on bel ongudgnts,tbe gesombRhadeeoGBishaldedBerived &irbinNkty¥adhikai n.

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 25 As the strains of

m croorganisnms of hmberpoegantisms by medast b€ngehBtse tachaslbhgrsCemen se a
base sequence designated by the sequence No. 1 or the sequence No. 2
at as cell fusion or gene manipulation. Moreover, the

microorganism of the present invention includes a

microorganism having a base sequence substantially

equational or equivalent to the base sequence represented
10 by the sequence No. 1 or 2.

Microorganisms having the base sequence mentioned
above can be obtained by separating a number of ni-
trile-decomposing strains fromsoil. As a strain which has
specially high ability to convert nitriles to amides, there

15 may be exemplified Rhodococcus sp. Cr4 strain and
Rhodococcus sp. Am8 strain. These microorganisms have
been respectively deposited in the National Institute of
Bioscience and Human Technology located at 1-3, Higashi
1 chome, Tsukuba-shi, Ibaraki-prefecture 305-8566, Japan,

20 as FERM BP-6596 (deposit day: December 8, 1998) and FERM
BP-6595 (deposit day: December 8, 1998). The Rhodococcus
sp. Cr4 strainwas separated from soil collected from fields
located in Okayama-shi, Okayama-prefecture. As the-
separating process of the strain, an enrichment culture

25 with a selective medium was used [the composition of the
selective medium: pentenenitrile 0.1g, KH,PO, 0.4g,

MgSO,-7H,0 0.01g, a vitamin mixed solution 0.1 ml,



-6- t he sequence listing and have a common function (i.e., the
functi on of producing an amde froma nitrile), use can be made of
any type of strain, for exanple, wild strains, mut ants, or

reconbi nants which are derived from strains 5 of m croorgani sns by
means of genetic technol ogi es such _as, cell fusion or gene
mani pul ati on. Moreover, the m croorgani sm of the present invention
i ncl udes a m croorgani sm having a base sequence substantlally

equati onal or eg'.w ;al gﬂgotﬁ’ it}ﬁgbal_sﬁ eqyelnq,% et%_ﬁrite‘?fi%a]t%br 1o,

sequence No. 1 or t oor Havin ase sequ’ence

ment i oned Rgs?r §: §7 Canmbe 3! F{E@d Qleglggd rﬁ%a% Quc'i%oé’itf??y ﬁ“

tril e-deconposi nsfronso astra specl a

ability to convgl g 1N biler e DA 311%’81@.%%(1 Wbecre‘i- ]b'_?LotJ.rfPYLdl? i el 1 ¢4 @Rl

Rhodococcus sp. 4 straln an Rhodococcus sp. AnB strain. These
m croorgani Sms havgothenatf90 m§sRSIHMY 1Y 100RRg] MEJtidite abakl 20alg,

Institute of Bi osci ence and Human Technol ogy | ocated at 1-3, Hi gash

1 chone, Tsgkubgyshidoxibe Ak 20 0 Y-uhd ntfen¥ik ad2@ab mg?&ibers &AM
BP- 6596 (dep05|t day: Decenber 8, 1998) and FERM BP- 6595 (deposit

day: Decenber 8101&%8handlIRwErtiat@us mg. sSp. Cr4 strain was separated
fromsoil collected fromfields | ocat ed i n Ckayama- shi

Ckayama- prefecture. As Moreover, dieaRhodogouomsesp .0Anes tataia rwasn
enrichment culture
separated from soil collected from a paddy field located
in Gifu-shi, Gifu-prefecture. This strain was separated
10 through enrichment culture using the same medium
composition as that in the case with the Cr4 strain.
Both of the strains are aerobic gram-positive
bacilli and contain mesodiaminopimelic acid in the cell
wall composition. Mycolic acids contained in the strains
15 have carbon compositions of C,p_4g. In accordance with
Bergey's manual of determinative bacteriology, ninth
edition, 1994, the both strains were found to be
microorganisms belonging to the genus Rhodococcus, based
on the above mycological properties.
20 The base sequences of 16S ribosomal RNA (rRNA)
genes of both of the strains were determined. Concretely,
DNAs were extracted from the both strains, the bases of
the 16S rDNA corresponding to the 16S rRNA were amplified
by way of a conventional polymerase chain reaction (PCR)
25 method and then the base sequences were determined by a

sequencer. The base sequences obtained from the both

strains were completely the same. The determined base



25 with a selective nedium was used [the conposition of the

sel ective nmedium pentenenitrile 0.1g, [err] O.4qg, MgSO err] 0. 01g, a
vitam n m xed solution 0.1 ni, -7-
[err] 0.1 ng, FeSOerr] 0.1 ng, distilled water 100 ml, pH 6.0]. The
vitam n mxed sol ution has a conposition_of, _ in 1l liter of distilled
wat er, biotin 100 ng, cal cium pant ot henate 20 ny, inositol 100 ng,

nicotinic acid 20 ng, 5 pyri doxi ne HO 20 ng, p-am' nobenzoic acid 10 ny,

ri boflavin sedflefBe8Nrd AHRmP Byt e Ssé%edlqe No. Cﬁﬁ%e[enocvei‘ﬂpdt he

Rhodococcus sp. AnB strain was separ a rom 50|

paddy field |ocatff the seqh@n&f}h.é@irﬁe fF‘ﬁrn:rlﬁ-:frechHEEd J@'&f%ﬁ%h&n‘é@s

separated 10 t hrough enri chment ure usin

conposi tion as bhgé béqﬁ@ﬁcéésed&thﬁakaes%ﬂ'oﬁbgah@re ade thereby Byt h of
the strains are aerobic grampositive baci| T and contal

mesodi am nopi meexamaneédthe hégoTeby betweewai:heCBHEHSbEtQﬂnsWﬁﬁ' khedq ds
contained in the strains 15 have carbon conpositions of Cerr]. 1In
accor dance ™ t haffinitBesteyiss mams mésuleiedfidahown Backael @hedks Ri Nt h
edition, 1994, the both strains were found to be m cr oor gani snms

bel ongi ng to t h@engeRus Rhodococcus, based on the above nycol ogi cal
properties.



()
— O C >
00 = o]
—
n O O0CDT
C o C <
- DC.
Dx C O E
Q.- -
T OO
LOC UV
« OO
mprd
(7]
eme
— — >\
S —
$35532
0 Q
— (7]
~ — O
© O
cC C
2 2065
I |
N o
—..,0cCco
myles
—_ >
oOoLvoLCcCco
N-—-CO0oWm
O+~ 0O0®
O o e,
— O ©
- C ()
y—
w8 5=
(o]
dfme
w— O O e
o C —
— NN
nEovoo
[ )) c
OO ® . @©
C - O
(O] ©
SO O (@]
o < =
VO - —
N = dm
m;e
(] 0 .—
(7] C
C N.—.—
O cCc ©_L
—_— [qV}
0T s E
_mrlsa
+— ~—
Shem
—
eomp
L O ~
—
eMn
w— o
‘00—
—
cE " O
—- 00N ®©
OO0 -0 o
AN Oy

strains

base

exam ne the honuol ogy
The results are

affinity strains.

The base sequences obtai ned fromthe both

based on the obtai ned
5

and 2.

sequences are shown by the sequence No. 1 and sequence No.

dat abase searches were nmade thereby to
bet ween the both strains and their

shown

sequencer.

were conpl etely the sane. The determ ned base
in the tables 1

- 8-
in the sequence listing. Further,

sequences,

a
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[err] . Furthernore, the geneal ogical tree was drawn
based on the above results of the honol ogy. The results are shown

in Figure 1. As shown in Tables 1 and 2, the base sequences of the
both strains show not nore than 99.3% honol ogy 5 relative to other
speci es of the genus Rhodococcus. Thus_ 11 - t he both strains were found
to positively be novel

Furthermore, the genecalogical tree was drawn based
on the above results of the homology. The results are shown
in Figure 1. As shown in Tables 1 and 2, the base sequences
of the both strains show not more than 99.3% homology

5 relative to other species of the genus Rhodococcus. Thus,
the both strains were found to positively be novel
microorganisms.

The above microorganisms are useful for producing
amide compounds from nitriles.

10 The nitriles are not particularly restricted and
may be selected from a broad range of nitrile compounds.
Typical nitriles may be represented by, for example, the
formula RCN or RCOCN, wherein R represents an aliphatic
hydrocarbon group, an alicyclic hydrocarbon group, an

15 aromatic hydrocarbon group or a heterocyclic group; and
such group may have a substituent. Nitriles include
polynitriles. That is, the aliphatic hydrocarbon group,
the alicyclic hydrocarbon group, the aromatic hydrocarbon
group or the heterocyclic group may not be restricted to

20 a monovalent group and may be a polyvalent group of divalent
or more.

The aliphatic hydrocarbon group includes, for
example, saturated aliphatic hydrocarbon groups such as
alkyl groups (e.g., C;_;,alkyl groups such as methyl, ethyl,

25 propyl, isopropyl, butyl, isobutyl, s-butyl, t-butyl,
pentyl, hexyl, octyl and decyl group, preferably C;_galkyl

groups) and alkylene groups corresponding to the above



m croor.gani sns. The above m croorgani snms are useful for

pr oduci ng am de conpounds fromnitriles. 10 The nitriles
are not particularly restricted and may be sel ected froma broad
range of nitrile conpounds. Typical nitriles may be represented by,
for exanple, the formul a RCN or X wherein R represents an

al i phatic hydr ocar bon group, an alicyclic hydrocarbon group, an 15
aromati ¢ hydrocarbon group or a heterocyclic group; and such group

may have a substhi ﬁ.néro%é rid & | Et({lhjé%%klycleqel Qghyg%zgﬁérﬁ& un-gé%xiasli%&e he

al i phatic hydrocarbon™group yC _ on group,
aromati c hydrocgfReRatic hy@FOERrLbn (1o r%%;&/ﬁ%’é% hﬁkgfn%pgl;P@Nch{te %e'o'f

restricted to 20 a nonoval ent group an e a pol yval ent” grou

di val ent el,_{1%kenyl groups such!ls aliBPRL i£1 YAl ocasRope gy PUP
I ncl udes, for exanpl e, saturated aliphatic hydrocarbon groups such as

al kyl groups (eigopropenilialainyl 20bXitnyElUGrcip Neldial fith\roup®  Propyl,
i sopropyl, butyl, 1sobutyl, s-butyl, t-butyl, pentyl, hexyl, octyl

and decyl gsoupcoptespoadiygCier thal love alkediyaupmouid aald yd@agnyer oups

correspondi ng to the above - 12 -

al kyl groups (eggonp€] €er.lbal,kZhenaikyaiyds )grangk s wsatethynyl and
2-propynyl group).

The alicyclic hydrocarbon group includes, for
example, saturated alicyclic hydrocarbon groups such as

10 cycloalkyl groups (e.g., Cj_jpcycloalkyl groups such as
cyclobutyl, cyclopentyl, cyclohexyl and cyclooctyl group)
and cycloalkylene groups corresponding to the above
cycloalkyl groups; and unsaturated alicyclic hydrocarbon
groups such as cycloalkenyl groups (e.g., C3_;gcycloalkenyl

15 groups such as cyclopentenyl and cyclohexenyl group) and
divalent groups corresponding to the above cycloalkenyl
groups.

As the aromatic hydrocarbon group, there may be
mentioned, for example, Cq.j aryl groups such as phenyl and

20 naphthyl group and arylene groups corresponding to the
above aryl groups.

The heterocyclic group includes heterocyclic
groups each containing at least one hetero atom selected
from nitrogen, oxygen and sulfur atoms. The heterocyclic

25 group may be an aromatic heterocyclic (heteroaromatic)
group, a nonaromatic heterocyclic group, or a condensed

heterocyclic group.



al i phatic hydrocarbon groups such as al kenyl groups (e. g.,

C err]al kenyl groups such as vinyl, allyl, 1-propenyl, | sopropenyl
and 2-butenyl group), divalent groups 5 correspondi ng to the above

al kenyl groups and al kynyl groups (e.g., (err]al kynyl groups such as
et hynyl and - 2- propynyl group). - 13 - The alicyclic

hydr ocar bon group incl udes, for exanpl e, saturated alicyclic

hydr ocar bon groups such as 10 cycl oal kyl groups (e.g., (err]cycl oal kyl
groups such as I Loet REExy! ycl ooct yl
group) and cycl oﬁ%?%?%%s corrééés]f)%naﬁé\g to t%\%ng%%ve

cycl oal kyl groupstepdrl &neat gk Ried ﬁiéfeyedaly%ayﬁléﬁ%%ﬁea for eR&MYPE,such
as cycl oal kenyl groups (e.g., (Jerr]cycloalkenyl 15 groups such as

cycl opentenyl an@egRebOREXE BN tHiGRg aNfhtrogen Hitval SWkh @sOpPbroline,
corresponding to the above cycl oal kenyl groups. As the

aromati ¢ hydr oGayResn &) Optbpeth@ife MByipPerazine, "Pptianed, porimxdinke,
Cerr]aryl groups such as phenyl and 20 napht hyl group and aryl ene

groups cor respopghtidaiiné hetriazolabané® aujhoyinepsa hetero ring  The
het er ocyclic group includes heterocyclic groups each containing at
| east one het ercomtainiey eut exkygen atforosucht asgbatrahiydeofundnsuffnan
atons. The heterocyclic 25 group may be an aromatic heterocyclic
(het er oar omat i cnd pyramgr aupetergoningneentaheirg ot ysailifnmedem suchaas
condensed het er ocycl i c group.
tetrahydrothiophene and thiophene; and a hetero ring
having at least two hetero atoms selected from nitrogen
10 atom, oxygen atom and sulfur atom, such as thiazoline,
thiadiazoline, thiazole, thiazine and morpholine.
These groups represented by R may, in turn, have
a substituent such as halogen atom, hydroxyl group, alkyl
group (e.g., C;_galkyl group such as methyl, ethyl, propyl
15 and isopropyl group), aryl group (e.g., C4_j4aryl group such
as phenyl, tolyl, chlorophenyl and naphthyl group), oxo
group, alkoxy group (e.g., C;_salkoxy group such as methoxy
and ethoxy group), aryloxy group (e.g., phenoxy group),
mercapto group, alkylthio group (e.g., C;_salkylthio group
20 such as methylthio and ethylthio group)., arylthio group
(e.g., Cg.14aryvlthio group such as phenylthio group),
carboxyl group, ester group (e.g., C;_galkoxy-carbonyl
group such as methoxycarbonyl group; and C,_j;j,acyloxy group
such as acetoxy group), acyl group (e.g., C,_j,acyl group
25 such as acetyl and benzoyl group), amino group, mono- or

di-substituted amino group (e.g. mono- or di-substituted

C;_salkylamino group such as methylamino and dimethylamino



- 13 - As the hetero ring corresponding to the

het erocyclic group, there may be nentioned, for exanple, a hetero
ring containing a nitrogen atom such as pyrroline, pyrrol e,

pi peri di ne, piperazine, pyridine, pyrimdine, 5 pyri dazine, triazole and
qui noline; a hetero ring cont ai ni ngign.-oxygen atom such as

t et rahydr of uran, furan and pyran; a hetero ring containing a sulfur
atom such as t et r ahydr ot hi ophene and t hi ophene; and a hetero ring

having at | east fd@pﬁﬁhﬁrﬁ'@é&@&oﬁﬂ eCﬁ‘ﬁQ ﬁﬁn%ﬂz“bkrélﬁ?é‘tl'é@entétrﬁiﬂ F£E¥YQJEN
at om and sulfur atom such as thi azol i ne, t hi adi azol i ne, thiazol e,

thiazine and n4pdihidee 1 to about 4. These groups represented by R may,
in turn, have a substituent such as hal ogen atom hydroxyl group,

al kyl group (e.g.Thlfrigaitad mietls utichsde®] hsdr ekdmiplepr opyl
15 and isopropyl group), aryl group (e.g., Cferr]aryl group such as
phenyl, tolyl, satwropddrod uvwscttapitdd/ aldphan)lic AX0riles hgwanp, apbydxy
group (e.g., Cerr]al koxy group such as met hoxy and et hoxy group),

aryl oxy graup (2.t 6 parhoryatpnsipe.g., satmeratag mogoadtridlesylsukhoagr oup
(e.g., (err]jalkylthio group 20 such as nethylthio and ethylthio group),
arylthi o group acetonierijle. Gpropienitrhle, ghutyprenthritephvayerhnd-gr oup),
carboxyl group, ester group (e.g., (err]al koxy-carbonyl

trile and isovaleronitrile; saturated dinitriles such as

malonitrile and adiponitrile; and unsaturated nitriles

such as acrylonitrile, methacrylonitrile, allyl cyanides

10 and crotonitrile). The aliphaticnitrile further includes
pyruvonitriles having about 3 to 8 carbon atoms, for example,
C;.salkyl-carbonitriles such as acetylnitrile and ethyl-
carbonitrile; and C,_salkenyl-carbonitriles such as
vinylcarbonitrile and allylcarbonitrile.

15 The alicyclic nitrile includes, for example,
alicyclic nitriles having about 4 to 10 carbon atoms [e.qg.,
saturated alicyclic nitriles such as cyanoC,_gcycloalkanes
(e.g., cyanocyclopentane and cyanocyclohexane); unsatu-
rated alicyclic nitriles such as cyanoC,_gcycloalkene

20 (e.g.., cyanocyclopentene and cyanocyclohexene)]. The
alicyclic nitriles further includes carbonitriles having
about 4 to 12 carbon atoms such as C,_gcycloalkane-
carbonitriles (e.g., cyclopentanecarbonitrile and
cyclohexanecarbonitrile) and C,_gcycloalkene-

25 carbonitriles (e.g., cyclopentenecarbonitrile and

cyclohexenecarbonitrile).

The aromatic nitrile includes, for example,



group such as nethoxycarbonyl group; and C[err]acyl oxy group such as
acetoxy group), acyl group (e.g., (err]acyl group 25 such as acetyl and

benzoyl group), am no group, nono- or di -substituted am no group
(e.g. nono- or di-substituted C err]al kyl am no group such as

met hyl am no and di net hyl am no 15 - 14 -
group) and nitro group. The nunber of substit uents may for exanpl e be
1 to about 4. The aliphatic nitrile includes, for exanple,
saturated or unsadmdediee &r@?ﬁdlecﬂltéd hﬁéhwbaﬂzah%&n&é 02, k2 Bngar bon
atons (e.g., saturated nﬁn Itriles such acetonitrile,
propionitrile, DIENIOFBREn2En MR EEOBI--, m- and gl lvorsibr £yt ©1 08 bri,l €;
saturated dinitriles such as mal onitrile and adi ponitrile; and

unsat urat ed ni tpgidi hQ8 p-nitrSElzEsi BELYE PRi-t, Il andet teDiyénsohitteleal |yl
cyanides 10 andcrotonitrile). Thealiphaticnitrilefurtherincludes
pyruvonitril es hayidichibotdbenieon Btebldpnanisositibleexanpl e,

Cerr]al kyl-carbonitriles such as acetylnitrile and ethyl -

carbonitrils; anpldilesniatkbayf-aaphdhdritrdesupheaylcarbonitrile and

vinyl carbonitrile and allylcarbonitrile. 15 The alicyclic
nitrile includesapithyboampiritrile; and ayohatiaiGeijdbniknihes shwit ag t o
10 carbon atons [e.qg., saturated alicyclic nitriles such as

cyano( err] cyclpathabezitrile, isophthalonitrile, terephthalonitrile
and phthaloyldinitrile. The aromatic nitrile further
includes nitriles having a C,;_jsaralkyl group such as

10 phenylacetonitrile, p-hydroxyphenylacetonitrile, p-
methoxyphenylacetonitrile, benzylacetonitrile, benzo-
vylacetonitrile, benzylcarbonitrile and
phenethylcarbonitrile.
| The heterocyclic nitrile includes nitrile com-

15 pounds having a 5- or 6-membered hetero ring group
containing a hetero atom, for example, 5- or 6-membered
heterocyclic nitriles containing a sulfur atom as a hetero
atom such as 2-thiophenecarbonitrile, cyanothiophenes,
cyanothiapyrans and thiapyrancarbonitriles; 5- or 6-

20 membered heterocyclic nitriles containing an oxygen atom
as a hetero atom such as cyanofurans, cyanopyrans,
furancarbonitriles and pyrancarbonitriles; 5- or 6-
membered heterocyclic nitriles containing a nitrogen atom
as a hetero atom such as cyanopyridines, cyanopyrazines,

25 cyanopiperidines, nicotinonitrile and isonicotinoni-
trile; and 5- or 6-membered heterocyclic nitriles

containing two or more hetero atoms such as cyanothiazoles,



(e.g., cyanocycl opentane and cyanocycl ohexane); unsatu- rated
alicyclic nitriles such as cyano(Jerr]cycl oal kene 20 (e.qg.,

cyanocycl opent ene and cyanocycl ohexene)]. The alicyclic nitriles
further includes carbonitriles having about 4 to 12 carbon atons such
as (err]cycl oal kane- carbonitriles4@..9., cyclopentanecarbonitrile
and cycl ohexanecarbonitrile) and (ferr]cycl oal kene- 25

carbonitriles (e.g., cyclopentenecarbonitrile and

cycl ohexenecar bopi{ £ &i Solanes, cyanomorﬂﬂ@lﬁﬁ@?aégﬁ_EiiékiﬁebaﬁbBﬁﬁs1 for

exanpl e, o o aromatic
Clerr] mononi tri{es) §UCHMARRAAAON tHd Iotdrocy@lfdthitrile may be a con-
p- chl orobenzonitrile, o-, m and p-fluorobenzonitrile, o-, m and

p-ni trobenzoni tgéhged OcycMcanitPr18! poegzonst evhfioindole, 2-
2, 4-di chl orobenzonitrile, anisonitrile, a- 5 napht honitril e,

[ er r] - napht honi éyahEcoigpyhe ar posyahbgainbline andnapht hyl carbonitrile;
and aromatic Clerr]dinitriles such as pht halonitrile,
i sopht hal org t ri ¢tgandeerpbibapholine) ein whichndnpatrbmabybdraingr sheh abe
aromatic nitrile further includes nitriles having a (Jerr]aral kyl
group such as Hénzepdenyhgcksooondehsedpthydr bryphienylingetonitrile, p-
nmet hoxyphenyl acetonitrile, benzylacetonitrile, benzo- yl acetonitrile,
benzyl carbonitrile and As preferred nitriles, there may be exemplified
the nitriles having an amino group, a hydroxyl group or
the 1ike, as the substituent. Specifically, aminonitriles
10 (e.g., oc-aminonitriles such as aminoacetonitrile, a-
aminopropiononitrile and a-aminobutyronitrile; and B-
aminonitriles such as 3-aminopropiononitrile) and
cyanohydrins are preferred.

As the cyanohydrin, there may be exemplified a

15 compound shown by the following formula (1):
OH

A @

R CN
wherein R1 represents a hydrocarbon group or

heterocyclic group, and the group may have a substituent.

20 As the hydrocarbon group and heterocyclic group
represented by Rl, and substituents that these groups may
have, there may be mentioned those listed in the paragraphs
describing R, for example, the aliphatic hydrocarbon
groups, alicyclic hydrocarbon groups, aromatic

25 hydrocarbon groups and heterocyclic groups, and the

substituents that these groups may have.

Preferred R1 includes, for example, alkyl groups



phenet hyl carbonitrile. The heterocyclic nitrile includes
nitrile com 15 pounds having a 5- or 6-nenbered hetero ring group

containing a hetero atom for exanple, 5- or 6-nenbered het er ocyclic
nitriles containing a sulfur atomas a hetero atom such as

2-t hi ophenecarbonitrile, cyanothiophenes, 17 _ cyanothiapyrans and

t hi apyrancarbonitriles; 5- or 6- 20 menbered heterocyclic nitriles
cont ai ni ng an oxygen atom as a hetero atom such as cyanof urans,
cyanopyr ans, %r%&‘f bonid ryid @3yt Q%ﬂlgc*’(‘g%%&%b'ﬁsab@htoﬁ Be
menber ed heterocyc% nitriles containing a ni ﬂetero

atom such as cya Itk PEis )Cyﬂ]w%&%%s hgélng%’ipdﬁ)bp@é'ﬁ' 85§bon

nicotinonitrile and i sonicotinoni - rile; and 5- or 6-nenbered

heterocyclic nijféhgs alkynyﬁ“ﬁﬁéﬁﬁ&’Hh#ﬂﬂb(ﬁbdﬁﬁ“é Q%tﬁbocakﬁaﬁ 8¥6ksas
cyanot hi azol es,

cyanodi oxol anesgy&YSa0KPI1 r&miuﬂhe:hammgt abaditn 8 Ced tmlcarbon atbfnls| earyl
Mor eover, the heterocyclic nitrile nay be a con- densed cycllc

nitrile (e 5., reypsdadiDig.abbut 6 to dyasaebuhbatoms andyeqgaradkiyme and
2- 5 cyanobenzonorpholine) in which an aromatic ring such as

benzene ring i sgroupereed .t,oplaeimelme thyl n@-phenylethyl, 1-psepykéehyd
nitriles, there may be exenplified .
3-phenylpropyl and 4-phenylbutyl group), referred in the
paragraphs of R.
The carbon number of the cyanohydrin compound may,
10 for example, be 2 to 18, preferably 3 to 12 and more
preferably about 3 to 8. The cyanohydrin includes, for
example, a-cyanohydrins, f-cyanohydrins and y-
cyanohydrins.

As the a-cyanohydrin, there may be exemplified a

15 compound shown by the following formula (2):
R~\\\ //,CN
P \ @
R}
wherein R and R may be the same or different from
each other and each represents a hydrogen atom or a
20 hydrocarbon group which may have a substituent, and R2 and
If may bond together with an adjacent carbon atom to form
a ring, provided that R2 and R3 are not hydrogen atoms at
the same time).
As the hydrocarbon group shown by the R2 or R3 and
25 the substituent that the hydrocarbon group may have, there
may be mentioned, for example, the aliphatic hydrocarbon

groups, alicyclic hydrocarbon groups and aromatic



the nitriles having an am no group, a hydroxyl group or the |ike, as
the substituent. Specifically, amnonitriles 10 (e.g., a-amnonitriles

such as am noacetonitrile, a- am nopropi ononitrile and

a-am nobutyronitrile; and [err]- amnonitriles such as

3-am nopropiononitrile) and cyanohydrigins are preferred.

As the cyanohydrin, there nay be exenpllfled a 15 conpound shown by the
following formula (1): [err]

wherein R repr 5b£& stl ugﬁ on %%QUEhQrsubstltugﬁﬁrﬁﬁ%fltﬁeggEHHPOand

the group may h a su rocarb up
and het erocycl iga rrPéAHe refer %R SSLHRA p@kdg{.\ﬁ) gHs o3&, SUP:?EEEH%EHSaEhat

t hese groups nay have, there may b ned those [isted in the

par agr aphs R® dpack? Bireg For (fanfpiaipheoupaesal éabalitrdiy #hecgebaps

groups, alicyclic hydrocarbon groups, aromatic 25 hydr ocar bon groups and

het erocycli ¢ groudsed aaovdeas prefsibsdi bHest sephasehbeaengr rlps may have.
Preferred R err] includes, for exanple, alkyl groups

- 17 - 5 having abari the eat2 wheberRAmEsRT pisd Goald Yogbeherivwieh
6 carbon atons), al kenyl groups having about 2 to 12 carbon
an adjacent carbon atom to form a ring, as the ring (ring
group), there may be mentioned, for example, cycloalkane
ring groups having about 3 to 10 carbon atoms such as
cyclobutyl, cyclohexyl, cycloheptyl and cyclooctyl group.

10 Concrete examples of a-~cyanochydrin include
saturated aliphatic a-cyanohydrins such as
hydroxyacetonitrile, lactonitrile,
hydroxymethylthioacetonitrile, acetone cyanohydrin, 2-
methylthiolactonitrile, hydroxydimethylthiocacetonitrile,

15 2-hydroxybutyronitrile, 2-hydroxy-4-
methylthiobutyronitrile, 2-hydroxy-2-
methylbutyronitrile, 2-hydroxy-3-methylbutyronitrile,
2-hydroxy-3-methylthiobutyronitrile, 2-
hydroxypentanenitrile, 2-hydroxyhexanenitrile, 2-

20 hydroxy-4-methylthiohexanenitrile and 2-
hydroxyoctanenitrile; unsaturated aliphatic a-
cyanohydrins such as 2-hydroxy-3-butenenitrile and 2-
hydroxy-4-methylthio-3-butenenitrile; alicyclic a-
cyanohydrins such as 2-hydroxycyclohexanenitrile,

25 cyclopentanonecyanohydrinandcwclohexanonecyanohydrin;

and aromatic oa-cyanohydrins such as l-cyano-1-

hydroxybenzene, mandelonitrile, 2-hydroxy-3-



atons, al kynyl groups having about 2 to 12 carbon atons, cycl oal kyl
groups having about 3 to 10 carbon atons, aryl 5 groups havi ng about 6

to- 14 carbon atonms and ([ err]aral kyl groups (e.g., phenyl nethyl,
2- phenyl et hyl , 1-phenyl et hyl 3- phenyl propyl and 4-phenyl butyl

group), referred in the par agr aphs ?g R The carbon
nunber of the cyanohydrin conpound may, for exanple, be 2 to 18,

preferably 3 to 12 and nore preferably about 3 to 8. The cyanohydrin

i ncl udes, for phenyfgﬁgggéééﬁfigé-gm@nghﬁgﬁ%gﬁy_3L§ﬁéi?fygnohydrins and y-

cyanohydri ns. e a-cyano there may be exenplified a

15 conpound %&QM&ibhiéFth&éﬁﬁ%f%FéPr”“la (2): [err]
e |

wherein R and R may be t same or fferent from each ot her and each

represents a hydrogen ai¥hergacyatohydyfhoCaed da9We wehehonRY ,Neye a
substituent, and R and Rlerr] may bond together with an adjacent

carbon atomto dxginiple, 3-RydidycpPravkdadntiftati 1Bsastich ake 3rot hydrogen

at ons at the sane tine). As the hydrocarbon group shown
by the Rlers] aiyfietypropanerbtrilde Subgaroxgns-that the hydrocarbon
group may have, there may be nentioned, for exanple, the aliphatic

hydr ocar bon me t iy btlpbopadpayen i trhlelr 08 ehpénogybupgronitat bent Be
hydroxy-4-methylthionitrile, 3-hydroxyhexanenitrile,
3-hydroxy-4-methylthiohexanenitrile and 3-hydroxy-3-
phenylpropanenitrile; l-cyano-2-hydroxyC; gcycloalkanes

10 such as l-cyano-2-hydroxycyclopentane and 1l-cyano-2-
hydroxycyclohexane; 3-hydroxyC,_gcycloalkane-
carbonitriles such as 3-hydroxycyclopentanecarbonitrile
and 3-hydroxycyclohexanecarbonitrile; and aromatic B-
cyanchydrins such as o-cyanophenol, 2-cyanonaphthol,

15 3-hydroxy-3-phenylpropanenitrile, 3-hydroxy-4-
phenylbutyronitrile and 3-hydroxy-4-methylthio-4-
phenylbutyronitrile.

As the y-cyanchydrins, there may be mentioned, for
example, 4-hydroxyC;_ galkanenitriles such as 4-

20 hydroxybutyronitrile, 4-hydroxypentanenitrile and 4-
hydroxyhexanenitrile; 3-hydroxyC;_galkanecarbonitriles
such as 3-hydroxyhexanecarbonitrile; and aromatic y-
cyanohydrins such as 4-hydroxy-4-phenylbutyronitrile.

The preferred nitrile includes o-cyanohydrins

25 (e.g., aliphatic a-cyanchydrins having about 3 to 8 carbon

atoms such as lactonitrile and acetone cyanohydrin),

specifically, a-cyanohydrins having a methylthio group



- 18 - hydr ocar bon groups, and the substituent that the groups

may have, referred in the paragraphs of R Preferred as Rl err] and
Rlerr] are, for exanple, groups selected fromthe groups | i sted above
as preferred ones represented by Rlerr] 5 In the case where R
and R are bond together with an adj ggent carbon atomto forma ring,
as the ring (ring group), there may be nentioned, for exanple,

cycl oal kane ring groups having about 3 to 10 carbon atonms such as

cyclobutyl, cyciohexyls_ eyek D&yﬁeﬁﬁﬂgﬁﬂeﬁﬂénﬂfﬁk).lo

Concret e exanpl es of " a-cyanohydrin i saturated aliphatic

[err]-cyanohydrins suchpfs nitrildy B YHE P BMiddd 6in | ACESNEALLiSnal
hydr oxynet hyl t hi oacetonitrile, acetone cyanohydrin, 2-

net hyl t hi ol act qRiddd+ &, Ay FPpHHTRS ldhieac ddniddddghce 1can be pro-
2- hydroxybutyronitrile, 2-hydroxy-4- met hyl t hi obutyronitrile,

2-hydroxy-2-  qucedWiyhybhotyhgrid ailkel Raliyds &tyaliatityl bulraer withe,
2- hydr oxy- 3-net hyl t hi obutyronitrile, 2- hydr oxypent anenitril e,

2- hydr oxyhexanedn talided,i 2yanide shyhrax\potasdiun idyaniedeanehnt arbmaand 2-
hydr oxyoctanenitrile; unsaturated aliphatic [err]- cyanohydrins such
as 2- hydroxy- 3-mutehbsi can | ee atiyipReally produced by a process which
hydr oxy- 4- met hyl t hi o- 3-butenenitrile; alicyclic a-
comprises diazotizing an amine and reacting the resulting
diazo compound with copper (I) cyanide.
Among nitriles, o-cyanohydrin in particular can

10 be produced by a process which comprises permitting
hydrogen cyanide to act on an aldehyde or ketone or a process -
which comprises permitting an alkali cyanide such as
potassium cyanide to act on an aldehyde or ketone-sodium
hydrosulfite adduct. p-cyanohydrins can be produced by

15 reacting epoxides with hydrogen cyanide.

According to the present invention, the cell
(myvcobiont) of the microorganism or preparation derived
therefrom acts on the above-mentioned nitrile to convert
the nitrile into the corresponding amide compound.

20 Preferably, the cell of the microorganism is cultured by
using liguid culture medium or plate culture medium,
collected, treated to prepare the preparation of the cell
such as immobilized cells, crude enzymes or immobilized
enzymes if necessary, and allowed to act on the nitrile

25 compound.

As the culture medium, use can be made of culture

mediums on which the microorganism can usually be nourished,



cyanohydrins such as 2-hydroxycycl ohexanenitrile, 25 cycl opent anone

cyanohydrin and cycl ohexanone cyanohydri n; and aronmatic

a- cyanohydri ns such as 1-cyano- 1- hydroxybenzene, mandel onitril e,

2- hydr oxy- 3- - 19 -

phenyl butyronitrile and 2-hydroxy- 3- phenyl _

nmet hyl t hi obutyronitrile. As the [err]-cyanohydrins, there may
be nentioned, for exanpl e, 3-hydroxy( err]al kanenitriles such as 3-

o hydroxyprogﬁf %fnbl% &fé@f«%ﬁ%diums con%%ﬁfnﬁ#tﬁ: P@é??%@ﬁ‘é‘&&%ﬁ’

3- hydr oxybut yr roxy-4 onitr

3- hydr oxyhexan r h Ith en nd
3 s Oy xanafbhid :$]e>/+%?%%%ﬁgﬁnc%/r?r§l?%afs”?é nylt Ny PREXBBENELGELESE"

1-cyano- 2- hyerRﬁgégé]%E%k?ﬁh&ﬁﬂ?%ta%@h) %ﬂ%bﬁ@ls(glycerol sorbitol
1- cyano- 2- hydroxycyclopentane and 1I-cyano- 2- hydf oxycycl ohexane;

3- hydroxy( err | &g | Oph &86EY , ?anféféﬁimér(éﬁé.§U§Hméﬁlc acid, citric
3- hydroxycyclopentanecarbonltrl and

3- hydr oxycys| ohexade edidtd hellean@popidihld aclianrdnd their enanehydhins

such as o-cyanophenol, 2-cyanonaphthol, 15
3- hydr oxy- 3- phetydips cgethens t(d /e, , pabadrdns)4- a nitrogde mdunde sudh Akl e
and 3-hydroxy-4-net hyl t hi o- 4- phenyl butyronitrile. As

t he y- cyanohydramsoniirersubfytdecand namoortiumfnttrate; an inorganic
nutrient such as magnesium sulfate, ferric chloride and
cobalt chloride; or a metal; or these culture mediums

10 further incorporating a natural organic nitrogen source
such as yeast extract and meat extract.

Where necessary, the medium may be further
supplemented with factors which promote the growth or
mﬁltiplication.of the microorganism, buffers effective in

15 maintaining the pH of the medium within an optimum range,
and factors (inducers or metals) conducive to enhanced
productivity of the reaction product amide.

Examples of the inducer include compbunds suitable
for each microorganism, that is, nitrile compounds such

20 as acetonitrile, isovaleronitrile, isobutyronitrile and
benzonitrile; and amide compounds such as acetamide and
propionamide.

These inducers and metals can be used singly or
in combination. Moreover, the culture medium may be a

25 liquid culture medium, a solid culture medium (e.g., plate
culture medium) or the like.

Cultivation of the microorganisms need only be



exanpl e, 4-hydroxyC[err]al kanenitriles such as 4- 20

hydr oxybutyronitrile, 4-hydroxypentanenitrile and 4-

hydr oxyhexanenitril e; 3-hydroxy( err]al kanecarbonitriles such as
3- hydr oxyhexanecarbonitrile; and aromatic y- cyanohydri ns such as
4- hydr oxy- 4- phenyl butyronitrile. _ _ The preferred nitrile

I ncl udes a-cyanohydrins 25 (e.g., aliphatic [err]-cyanohydrins having
about 3 to 8 carbon atonms such as lactonitrile and acetone

cyanohydrin. - carrs SR \iddra bERELESSANERYAELAG AN GrRyERLVELYI ©

2-hydroxy-4-net&yé%ﬁ%ggﬁ%?gggﬁtégigg.of heaf?l ure ﬂ@&iﬂﬁtﬁ5§eﬁsﬁ§ﬂl?:nce

produced in a conv manner. An phatic nitrile, for Ins

can be pro-  pe GGk Ph 2R6! 1BY BPefb¥Yb1PAABIEE PBH U HAEY hndUhbREE
with 5 an al kal1 cyani de such as potassium cyanide. An aromatic

nitrile can be jyoF&AhbYyPARSUECHHDY BoPBOCEse Wifiperature CASPI | SES
di azoti zi ng an ‘am ne andyreactlng the resulting di azo conpound with

copper (1) myank@Brivation may, for ARithIY ! bélasout $1d 60YBNph¥LEADL
particular can 10 be produced by a process which conprises permtting

hydr ogen cyani dgbd®@t atd bs BO°Qlgrh o rphetartb DY Eb@IOCESSto 40°C.wWhi ch
conprises permtting an al kali cyani de such as pot assi um cyani de to
act on an al dehguktbvakidtnneesd@ddonby be carried out until the activity
of the microorganism is raised up to its maximum, and the
cultivation time may, for example, be about 10 hours to
10 10 days and preferably about 1 to 4 days. Although the
microorganism can be grown either aerobically or
anaerobically, aerobic culture is preferred.
The cells {mycobionts or strains) can be collected
from the cultured microorganisms by way of a conventional
15 method such as centrifugal separation method. The
mycobiont may be disrupted (pulverized, milled or broken
up) mechanically, for example, by using a homogenizer, or
by ultra sonication.
The microorganisms may be used in the form of a
20 raw mycobiont (cell or strain) or preparations derived
therefrom. The preparation may have at least the above
base sequence. Examples of the preparation include a
variety of preparations that can be provided by subjecting
the microorganism to various treatments, for example a
25 mechanical treatment (e.g., apreparation disruptedcells),

a solvent-treatment (e.g., an acetone-treated prepara-

tion), freezing (e.g., freeze-dried cells) and extraction



hydrosul fite adduct. [err]-cyanohydrins can be produced by 15 reacting

epoxi des wi th hydrogen cyani de. According to the present

i nvention, the cell (mycobi ont) of the m croorgani smor preparation
derived therefrom acts on the above-nentioned nitrile to convert

the nitrile into the corresponding am de ggmpound. 20 Preferably, the
cell of the mcroorganismis cultured by using liquid culture medi um
or plate culture nmedium collected, treated to prepare the

preparation of f@e%celéell ?xtfHSPsaéubﬂnQQ i gﬂe§e¥éfud8rgﬂﬁ¥ﬁ8§yg§s or

I rmobi i zed nmes it necessary, and a 0 act on e nitrile
25~ conpound. purified enzymé$ Lhe'ﬂﬂét éi?é%i&ﬂ BE B b 1REE

culture nmedi uns on mhlch e m croorgani smcan usually be nourished,
- 21 - f cOfib EXRFPOEs §E|EHéeaBEGéUﬁfeéﬁﬂéﬁtBLngTKE ¢&ppd one car bon
source selected fromsugars (e.g., glucose, fructose, sucr ose,

dextrin and stajmfdebfbeOhet SstHLYRE) Obr EREDIt Preparatisnd ehhabel ),
organic acids (e.g., fumaric acid, citric 5 acid, acetic acid and

propi oni c agi d)iﬁmbih:ezédsnyteonaedtlonal byehntqubsnsuck. g@s, ppayatti ns) ;
a nitrogen source such as amoni um sul fate and ammonium nitrate; an
| nor gani c rylamide gel immobilization, polysaccharide gel
containing sulfur immobilization (carageenan gel
immobilization}), alginic acid gel immobilization and agar
gel immobilization.

10 The nitriles can be converted into amides by the
reaction in a two phase-system composed of water or a buffer
containing the obtained cell or preparation therefrom and
an organic solvent (a water-insoluble solvent such as
n-hexane and ethyl acetate) containing the cell or

15 preparation and a substrate (i.e., a nitrile compound),
or the reaction in a single phase-system constituted of
a buffer or water-soluble organic solvent (e.g., ethanol)
solution of the substrate (the nitrile compound) to which
a suspension of water or a buffer containing the cell or

20 preparation is directly added and mixed. The above sub-
strate (nitrile compound) may not be completely dissolved.

The concentration of the microorganism (cell) or
the preparation derived therefrom may for example be about
0.01 to 70% by weight, preferably about 0.05 to 30% by weight

25 and more preferably about 0.1 to 10% by weight. The

concentration of the substrate may for example be about

0.1 to 80% by weight, preferably about 1 to 60% by weight



nutrient such as nmagnesiumsulfate, ferric chloride and cobal t
chlori'de; or a netal; or these culture nmediuns 10 further incorporating

a natural organic nitrogen source such as yeast extract and neat
extract. Wher e necessary, the nedium may be further

suppl enented with factors which pronote_thg growth or mul tiplication
of the mcroorganism buffers effective in 15 mai nt ai ning the pH of the
medi um wi t hi n an opti mum range, and factors (inducers or netals)

conducive to e’HH‘H‘gﬁﬂ:e preﬁ-e&r tdnddy $fed Fsa%bﬁ ?ft&%ﬂfpduct am de.

Exanpl es of the 1 nducer "I ncl ude conmpounds sult ror each

m croorgani sm that is,-rnryfféééeisﬁrﬂ&gi&%tw@heé’@onl@%éaeéai:}séfat@re
an

i soval eronitrile, isobutyronitrile benzonitrile; and am de

conmpounds such s waERIRNHE r¥dttion piY¥BAANMSIe . example, about dhese
I nducers and netals can be used singly or I n conbi nati on. Mboreover,

the cul ture nmedora), pyreberablyabolt @itd 50tC ahd MedeUprefesablg abbhitre
medium (e.g., plate culture nedium or the |ike.
Cul tivatiors of Ithetori40°Cor gt sexampid, obhy bemperature of a reaction
- 22 - carried out under a condition favoring their growh. For
exanpl e, the pkysiare tof whiiehcal waterrsdilubileagrganat| golvent is added
may be not higher than 0°C. The pH of the reaction may be
about 3 to 12, preferably about 4 to 10 and more preferably
about 5 to 8. The reaction time may be, for example, about
10 1 minute to 100 hours, preferably about 5 minutes to 50
hours and more preferably about 30 minutes to 30 hours.
The nitrile compounds mentioned above represented
by the formulae RCN and RCOCN are converted into the
corresponding amide compounds shown by the formulae RCH,NH,
15 and RCOCH,NH, wherein R has the same meanings defined above.
For example, the use of 2-hydroxy-4-
methylthiobutyronitrile as the nitrile provides 2-
hydroxy-4-methylthiobutyramide.
The obtained amide compounds can be separated or
20 purified in a conventional manner. For example, the amide
compound as the object compound may be separated by
subjecting the reaction solution to separation meahs such
as concentration, ion-exchange, electrodialysis,
extraction, crystallization, membrane separétion and
25 centrifugation, or eliminating the cells from the reaction

solution by centrifugation, membrane separation or the

like followed by the separation means mentioned above.



be about pH 2 to 12, preferably about pH 4 to 10 and nore preferably
about pH 5 to 8. The tenperature for 5 cultivation may, for exanple, be
about 5 to 60[err]C, preferably about 10 to 50[err]C and nore
preferably about 20 to 40[err]C Cultivation need only be carried out
until the activity of the mcroorganjgsmis raised up to its nmaximum
and the cultivation tine may, for exanple, be about 10 hours to 10
10 days and preferably about 1 to 4 days. Although the m croor gani sm

can be grown either aer»@&fﬁ@&éy Of rom thﬁaaagafﬂéaa&hmeaesa{abﬁn‘ag' Eﬂf\e i's

preferred. e cell nycobi onts or strains) can be collected

fromthe cul turgd ﬁi&&?@é&a@b§ﬂ§x§!1&ﬁﬁcﬁﬁsa COOY edkARPPe, 4R ami®Ehod such
as centrifugal separation method nycobi ont” may be di srupted

(pulverized, mtbRPod@haivieas a 2- h&'&foﬁ?ﬁﬁiﬂécﬁféducé&rlri?){:@ﬂ@be'es@)ﬁtus' ng
a hoanenlzer or by ultra sonication.

m croorgani sns ilyeRtithedsi Rydheliaedm eh accananE:@mefQOlth@nine(t@l@d or
strain) or preparations derived therefrom The preparation nmay have

at | east the ab@y¥ecribed basdapefdescPatbEnénpppiichttiiba paepaopenomd.ncl ude
a variety of preparations that can be provided by subjecting
the m croorgani $m183Y2298usIJPrBal0ena7918B0r oexshpl dike ,2%50 foewmhani cal
treatment (e.g., a preparation disrupted cells), a sol vent-treatnment
(e.g., an acetoparboxulid pcifdasuch as a 2rbyfrokyeerbpygyldcgacid. Ja-
freeze-dried cells) and extraction
panese Patent Application Laid-Open No. 179183/1998
(JP-A-10-179183) discloses that microorganism is allowed
10 toactonanitrile to form a corresponding amide, the amide
is hydrolyzed in the presence of a base (e.g., a hydroxide
of an alkali metal such as sodium hydroxide) to produce
the corresponding carboxylic acid salt, and the carboxylic
acid salt is electrodialyzed to produce the corresponding
15 carboxylic acid and base. Combination use of the above
method and the process for producing amide compounds by
-the microorganism of the present invention ensures the
production of the carboxylic acid, free from a by-product

such as ammonium bisulfate, without using sulfuric acid

20 as a hydration catalyst for nitriles.

INDUSTRIAL APPLICABILITY

The novel microorganisms of the present invention

have an excellent ability to convert nitriles to amides

25 and show high reaction activity and selectivity toward the
converting reaction, owing to their specific base se-

quences. Moreover, from nitrile compounds can be formed



- 23 - [e.g., cell extracts such as enzynes (crude enzynmes or
purified enzynes)]. The preparation may be obtai ned by conbi nati ons
of the above treatnments. The cells (mycobiont or strains) or their
preparations can be 5 i mmobi i zed by conventional techniques such as
pol yac- rylam de gel inmmobilizatianggpal ysaccharide gel

containing sulfur imobilization (carageenan gel i mobi i zation),
alginic acid gel immobilization and agar gel inmmobilization. 10

The nitriles C%@g%%%%ﬁ%?gﬁd%&%&g@o%ﬁ@& a high b%ﬁiﬂc‘%’ldrﬂré‘té"‘“

phase- syst em conpo r contal ning the obtalned

cel | or preparay& ifefkdrom-@bfures of 2Pn8' ARPLE180LYRPbUAEs are
wat er -i nsol ubl e sol vent such as n- hexane and et hyl™ acet at e)

containing the géhp1Léatd®. FUrAIATA! G & Conpolifdd dh (Be Eormeditrile
conpound) , or the reaction in a single phase-system constituted of

a buffer or wateffseiemtBy oig@ni Lt chyght p£éddctiei tanby)allowingokuki on of
the substrate (the nitrile conmpound) to which a suspensi on of water

or a buffers comberosggambsmetd act @0 a piepdlat compoandirectly added and
m xed. The above sub- strate (nitrile conmpound) may not be
conpl etely dissol ved. The concentration of the m croorgani sm
(cell) or the preparation derived therefrommay for exanple be about
EXAMPLES
The following examples are intended to describe
this invention in further detail and should by no means
10 be interpreted as defining the scope of the invention.
Quantitative determination of the reaction pro-
ducts was conducted by using high performance liquid
chromatography [column: J'sphere ODS-M80 (4.6 mm x 250
mm, manufactured by YMC, Ltd.) under the following
15 conditions.
Mobile phase: phosphoric acid (0.1 weight %
concentration): acetonitrile: methanol = 8:1:1
Flow rate: 1.0 mL/minute
Detection wavelength: 210 nm
20 Column temperature: 40°C
Example 1
() Cultivation
Rhodococcus sp. Cr4 strain and Rhdococcus sp. Am8
strain were cultivated by the following conditions.
25 (1) Composition of the culture (% means weight/volume %)

Crotonamide 0.5%

Yeast extract 0.2%



0.01 to 70%bywei ght, preferably about 0.05 to 30%ywei ght 25 and nore
preferably about 0.1 to 10% by weight. The concentration of the
substrate may for exanple be about 0.1 to 80% by weight, preferably
about 1 to 60% by wei ght - 24 -

and nore preferably about 5 to 50% by wei ght . The reaction
tenperature need only be a tenperature at which the reaction
proceeds, for exanple, about 0 to 60[err] C, preferably about 5 to
50[err] C and nore prggﬁggﬁgy about 5 10 to 40[erg] &g For exanple, the
tenperature of a reactton systemto which a mater-soluble organic

sol vent is added SodﬂﬁM Regh@tahibgler than O[err]{.sdhe pH of the
reacti on nmay be about 3 to 12, preferably about 4 to 10 and nore

preferably aboghghet Qui- sﬁmgateasthyarhtae mayo besgfor exanpl e, about
10 1 mnute to 100 hours, preferably about 5 mnutes to 50 hour s
and nore preferably @bl t 36hIbPuAES 61 AydRabeurs. 2 x 107°% The nitrile
conpounds nentioned above represented by the formul ae RCN and RCOCN
are convertsed into therric sulfatespohgdrgtan de conmomnns'%momn by the
formul ae RCH2NH2 15 and RCOCH err] wherein R has the sanme neani ngs

defined above. Débontzaedpwaterhe use of 2-hydroklyedbalance
met hyl t hi obutyronitrile as the nitrile provides 2-
hydr oxy- 4- met hyl t hi obHt yr am de. 6.8

(2) Cultivation condition
One platinum loop of each cell of Rhodococcus sp.
10 Cr4 strain and Rhodococcus sp. Am8 strain collected from
a slant culture medium. The liquid culture medium (50 ml)
having the above composition in a Sakaguchi flask was
sterilized and inoculated with the cells (strains). The
inoculated medium in flask was incubated with shaking at
15 37°C for 3 days under aerobic conditions. After completion
of incubation, the cells were collected from the liquid
culture medium by centrifugation, and there were obtained
moist cells.
(B) Reaction
20 A 50 mL beaker was charged with 0.25g of the moist
cells mentioned above and 23.75g of 0.05M phosphoric acid
buffer (pH 6.0), and the mixture was cooled to 10°C with
stirring. To the mixture, 1.96g of 2-hydroxy-4-
methylthicbutyronitrile was added at the time when the
25 temperature of mixture was 10°C, and reacted for 120 minutes.
After the completion of the reaction, 2-hydroxy-4-

methylthiobutyronitrile in the reaction mixture was



The obt ai ned am de conpounds can be separated or 20 purified in a
conventional manner. For exanple, the am de conpound as the object
corfpound may be separated by subj ecting the reaction solution to
separation means such as concentration, ion-exchange,

el ectrodi al ysi s, extraction, crystaljgzation, nenbrane separation and
25 centrifugation, or elimnating the cells fromthe reaction

solution by centrifugation, nenbrane separation or the | i ke foll owed

by the separati eBmpRane1¥e8bhoRREdd 3P B ther case of g both strains.

- 25 - ~ Mreover, fromthe obtalneQam#%chonpoun S can
be provided carhex¥bieracbdhydrekyedanBly13RidBudgramide %@p%%@égﬁ as
a 2-hydroxyam de produced in the present invention is hydrolyzed in

accor dance Wi t hihhe coridedt rationdes®9 beg iinidananiecastat gps e%}&ify%tlicpn
Lai d- Open No. 179183/ 1998 (JP-A-10-179183) or the like, to forma

carboxylic aci dwaschlmssa 200%dr cRycelidpxythé peobducddon rate Bgnese Patent

Application Laid-Open No. 179183/1998 (JP-A-10-179183) discl oses that

m cr oor gani Sm i bydrbayed-mé@hylthiabutygmraaidet walse 450 gi/0s-Mirg @A a3eondi ng

am de, the am de is hydrolyzed in the presence of a base (e.g., a

hydr oxi de speécifiialactivity persiglofadriediaahlhyuyorbdeht) avas Fdwoe

t he correspondi ng carboxylic acid salt, and the carboxylic
umol/min-g-drycell.

[Sequence listing]
[Sequence listing free text]
10 The sequence No. 1 is the base sequence of 16S rRNA
gene of Rhdococcus sp. Cr4 strain (FERM BP-6596).
The sequence No. 2 is the base sequence of 16S rRNA

gene of Rhdococcus sp. Am8 strain (FERM BP-6595).



acid salt is electrodialyzed to produce the corresponding 15 carboxylic
acid and base. Conbination use of the above nmet hod and the process
for produci ng am de conpounds by t he m croorgani smof the present

i nvention ensures the production of the carboxylic acid, free froma
by- pr oduct such as ammoni um bi sul fatg, Wi thout using sulfuric acid
20 as a hydration catalyst for nitriles. This Sheet Has Been Replaced

| NDUSTRI AL APPLI CABI LI TY The novel mcroorg
present invention have an excell epgagpiglity to convFl"mHulﬁ I! ﬂllo

amdes 25 and show high reaction activity and selectiv

converting reaction, owng to their specific base se- gquences.
Moreover, fromnitrile conpounds can be forned _ _

- 26 - the corr qs.pon%ﬂg;@argsngm S ot the e AlE@IURNAORS at €
even if the structures of the .nitrile conmpounds are conpl i cat ed.

Further, am de £uygsainssquidicdeof ose@ience Noefiictrems| y2 and seghiehbgh
productivity by allowing the 5 mcroorganismto act on a nitrile conmpound.
EXAMPLES 5 listing.
2. Amicroorganismaccording to claiml, which has
an ability to convert a nitrile into an amide.
3. A microorganism according to claim 1, which
belongs to the genus Rhodococcus.
10 4. A microorganism according to claim 1, which is
Rhodococcus sp. Cr4 strain (FERM BP-6596)
5. A microorganism according to claim 1, which is
Rhodococcus sp. Am8 strain (FERM BP-6595).
6. A method for producing an amide compound which
15 comprises allowing a microorganism recited in claim 1 or
a preparation thereof to act on a nitrile fof converting
said nitrile into an amide.
7. A method for producing an amide compound
according to claim 6, wherein said nitrile is a cyanohydrin

20 shown by the following formula (1):
OH

Y]
R CN

wherein R1 represents a hydrocarbon group or a
heterocyclic group and the group may have a substituent.
25 8. A method for producing an amide compound ac-
cording to claim 7, wherein salid cyanohydrin is an a-

cyanochydrin having a methylthio group.

) Y O A

THIS SHEET HAS BEEN
REPLACED




The foll owi ng exanples are intended to describe this invention in
furthér detail and should by no means 10 be interpreted as defining the

scope of the invention. Quantitative determ nation of the
reaction pro- ducts was conducted by using high performance liquid
chromat ography [colum: J' sphere ODS-MBQ @g4. 6 nm x 250 mm

manuf actured by YMC, Ltd.) under the followng 15 condi tions.

Mobi | e phase: phosphoric acid (0.1 weight % concentration):
acetonitrile: methanol o 8A1méthod for produdﬂd@”dhﬁ%mldb(%dﬁﬂaﬂddﬂéb-

Det ecti on wavel ength: 210 nm Col um tenperature: 40[err]C
Exanple 1 cordfﬁg%tctl/@imo'ﬂ, wherein said EHQEOEPEELE $§.2Cr4 strain
and Rhdococcus sp. AnB strain were cultivated by the foll ow ng

condi ti ons. Z&W@IOX§94Lmémhyﬂthiwbﬁiyf$ﬁnf¢&1@re (% means wei ght/ vol une
% Cr ot onam de 0.5% Yeast extract
0. 2% 10. Amethod for produelﬂg an amide compounideyi ekl

0. 02% Sodi um L- gl ut amat e 1. 5%

5 comprises allowing a microorganism of which the gene 168
rRNA has a base sequence which shows a homology of 99.4%
or higher in relation to a base sequence of sequence No.
1 or sequence No. 2 of sequence listing, or a preparation
thereof to act on a nitrile for converting said nitrile

10 into an amide compound.

R0 O R

This Sheet Has Been Replaced

AR

THIS SHEET HAS BELN '
REPLACED ]




Magnesi um sul fate 5 hydrate 0. 05% Cobalt chloride 6 hydrate

2 x 10[err]% 5 Ferric sulfate 7 hydrate 2 x 10 [err] %
Dei oni zed wat er t he bal ance pH

6.8 (2) Cultivation condition One platinum | oop of
each cell of Rhodococcus sp. 10 Cr4 stpain and Rhodococcus sp. AnB
strain collected from a slant culture nedium The liquid culture
medi um (50 m) havi ng the above conposition in a Sakaguchi flask was
sterilized and inoculated with the celb§3&§hbglns) The i nocul at ed
mediumin flask was incubated with shaking at™ 15 37[err]C for 3 days
under aerobic conditions. After conpletion of incubation, the cells
were collected fromthe liquid cul ture nedium by centrifugation, and
there were obtained A nifR4igk é&hbéund having GBrofB2¢ELEBA #Pructure A
50 nL beaker was charged mnth 0. 25g of the noist cells nmentioned
above and 23. 75%? 0203 h%rie&lﬁ@ﬂﬂuobutyx@ﬂﬂt@:&](é’ﬁlﬁ &dnvarded he
m xture was coo to 10 err] W th stirring. To the m xture, 1.96g

of 2-hydroxy-4-into an Naiigd tdunpsiind onth ihBghgeredigetion éheidisRcihen
the 25 tenperature of mxture was 10[err]C, and reacted for 120 m nutes.
After the conpliet iusin at hevetaaicnoorgahysincd/which the gene 16S rRNA
met hyl t hi obutyronitrile in the reaction m xture was

has a specific base sequence. As the microorganism,

Rhodococcus sp. Cr4 strain and Rhodococcus sp. Am8 strain

or the like is employed.



- 28 - conpletely consuned in either case of using both strains.

Mor eover, 2-hydroxy- 4- met hyl t hi obutyram de was produced in a
concentration of 89.7 g/L in each case, and each yield was al nost
100% Further, the production rate of 2- 5

hydr oxy- 4- nethylthlobutyranlde was 45 /L hr, and the specific
activity per 1g of dried cell (nycobio tﬁ mas 7800

[err]mol /m n.g-drycel|. [ Sequence listing] [ Sequence
listing free text] 10 The sequence No. 1 is the base sequence of
16S r RNA gene of Rhdococcus sp. Cr4 strain (FERM BP-6596).

The sequence No. 2 is the base sequence of 16S r RNA gene of
Rhdococcus sp. AnB strain (FERM BP-6595).

- 29 - CLAI V5

m cr oor gani sm of which the gene 16§?EE§A hi a base sequence of
sequence No. 1 or No. 2 of sequenc lidting.

—Mycobacterium tuberculosis
_{::Gordonia sputi
Gordonia rubropertinctus

_{::Tsukamurella paurometabolum
Dietzia maris

——Rhodococcus sp. Am8

——Rhodococcus sp. Cr4

—Rhodococcus zophii

Rhodococcus ruber

Rhodococcus rhodochrous
——Rhdococcus coprophilus

r—Rhodococcus rhodnii

—Nocardia otidiscaviarum

r—Nocardia asteroides

——Nocardia brasiliensis

—Rhodococcus equi

—Rhodococcus fascians

——Rhodococcus erythropolis

——Rhodococcus globerulus

——Rhodococcus marinonascens
Rhodococcus spec. DSM 43943

r—Rhodococcus opacus

—Rhodococcus percolatus

-

Corynebacterium glutamicum



2. A microorgani sm-according to claim1, which has an abili FQWEMENT SHEET
convert a nitrile into an amide. 3. A m croorgani sm accordi ng

to claim1, which bel ongs to the genys Rhodococcusze«k® =477 <" 4. A

m croorgani smaccording to claim1l, which’is Rhodococcus :sp...Crd "

strain (FERM BP-6596) 5. A mcroorgani smaccording to claim1,
which is Rhodococcus sp. AnB strain (FERM BP-6595). 6. A

nmet hod for produci ng an am de conmpound which 15 conprises allow ng a

m croorganismrecited in claim 1 or crar@gpreparation thereof to act on a
nitrile for converting said nitrile into an am de. 7. A
nmet hod for produci ng an am de conpound according to claim®6, wherein

said nitrile is a cyanohydrin _20, 6 shown by the following forrmula (1):
Torr LR RGHERERA e o s BN J0he 68 DOV IS gRog Sedudice
heterocyclic guesseiandhé haiser segueidY N\ saqsethst kbpedfentedSoy a sequendd A

nmet hod for produci ng an_am de conpound ac- . cording to claim?7,
wherei n sai d cYanchyrfr iRRodecesrus sp. Cr4 csirrdmy dFERM BRIGRS6A REt FIISHSS
group. listing, a sequence No. 2 of Rhodoéoégﬁs'sp. Am8 strain (FERM BP-

6595) of sequence listing, or a sequence substantially equatidnal

or equivalent to the sequence of sequence No. 1 or No. 2.

\/ 2. A microorganism according to claim 1, of which the base sequence
shows a homology of 99.4% or higher in relation to the base
sequence of Rhodococcus sp. Cr4 strain (FERM BP-6596) or
Rhodococcus sp. Am8 strain (FERM BP-6595).

3. A microorganism acéording to claim 1, which is Rhodococcus sp.
Cr4 strain (FERM BP-6596) or Rhodococcus sp. Am8 strain (FERM BP-
6595) .

4. A method for producing an amide compound which comprises allowing
a microorganism recited in claim 1 or a preparation thereof to

act on a nitrile for converting sald nitrile into an amide.

5. A method for producing an amide compound according to claim 4
wherein said nitrile is a cyanohydrin shown by the following

formula (1):

OH

(1)

R1 CN

wherein R' represents a hydrocarbon group or a heterocyclic group

and the group may have a substituent.
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9. A method for produci ng an ami de conpound ac- - cordi ng t JAEPLACEMENT SHEET

wherein said cyanohydrin is 2- hydr oxy- 4- met hyl t hi obutyronitrile.

10. Anet hodf or produci ng an am de conpogﬂgyhich 5 conprises allow ng a

m croor gani sm of which the gene 16S rRNA has a base sequence which
shows a honol ogy of 99. 4% or higher in relation to a base sequence of
sequence No. 1 or sequence No. 2 of sequence listing, or a
preparation thereof to act on a nitrile for converting said nitrile

10 into aWLaﬁ!%@tﬁ&ﬁ“%&yuﬁroducing an amide compound according to claim 5,

wherein said cyanchydrin is an a-cyanohydrin having a methylthio

group.

7. A method for producing an amide compound according to claim 5,

wherein said cyanohydrin is 2-hydroxy-4-methylthiobutyronitrile.
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