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(54) Title: ACINETOBACTER AND USE THEREOF IN PRODUCTION OF CHIRAL 3-CY CLOHEXENE-1-FORMIC ACID
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(57) Abstract: Provided are an Acinetobacter and the use thereof in the production of chiral 3-cyclohexene-1-formic acid. The tax-
onomic name of the Acinetobacter is Acinetobacter sp., and the Acinetobacter was deposited in the China General Microbiological
Culture Collection Center (CGMCC) on January 21, 2019, with the deposition address being No.3, Courtyard 1, Beichen West Road,
Chaoyang District, Beijing, and the deposition number being CGMCC No. 17220. By using the Acinetobacter to produce chiral methyl
3-cyclohexene-1-formate, the optical purity of the obtained product methyl (S)-3-cyclohexene-1-formate is at least 99%, and a catalyst
has good stability, can tolerate substrates and products with higher concentration, and has mild reaction conditions. A resolution process
can be used for simply and efficiently obtaining (S)-3-cyclohexene-1-formic acid with high optical purity and high concentration. Fur-
thermore, the method is energy saving and environmentally friendly, the high-concentration products are conducive to the recovery of
products, and the method is an efficient method for producing the (S)-3-cyclohexene-1-formic acid, and has good industrial application
prospects.

(57) W Rt —BRAZFT B L HAE A FH3-3 CMf-1-H R N H o Z AT 150 385 dn 44 8 A E0 T B
Acinetobacter sp., 2019401 521 H R T~ [F B 58 T AE P Fh DRk B B v, SRS R A6 T 8 R X b R
FEER 15 BE3 5, PRGN 5 CGMCC No.17220. RANZASIAT A = FPE3-30 - 1- R R, T8 Y1(S)-3-31
O f-1-F IR B Al 2 7R 99% LA b, 1 ELIEALAIMIAS e MR, REmd 2 iR BRI =4, IR L4 A iR
Ao EHZIRS T 2R R, SRS o R A N EIRER(S)-3-FF O li-1-H R, Hixiivee. R, &
WA R T =R m, E—Mrsziei(S)-3-2 lfs-1- IR AL =i, B ERIFH TN 5.

[ L& 5]



WO 20207224232 AT || 00 00000 ER AT

AEFRAT:

— BEREERRERERE (RA%2140)).

— AN 2 e U R LAAMREAS S T
AV MR TR B B (1132 = 4 (d) (1)
48.2(a) (viii)) .



WO 2020/224232 PCT/CN2019/120238

— AT REAELE P 3- 3 OMf-1- FR P KIS A

FAR G

AR B B RANBIAT B B A 0 3- R - L- R R A, BT
A B R
BRER

3-F - 1-H A N TSP — P B R AR AE B a4, )
ZRNATEZD. LS. (S)-3-3 Cfi-1-FF R ER LK T Xa #0175
— R FEVP B AMA 3,4- SRR O AR IR AT AR VIR B AE IR T(R)-3-FF T
Wi~ 1-FER 0 AT DU -5 B2 Rl 2di i Tm) 42, Lo iiéd 243 (+)-Phyllanthocin fJ
AR, FK 506 CHARATE) K C24-C34 L. MR BAlfl CRBUE) KV
J5kL

Hir, (CHDECT RN 3-30 OM-1- R IF 7 Hil 4 7 SCkdRaE, 614
Cihangir Tanyeli 2% (Tetrahedron Asymmetry, 2004, 15, 2057-2060) it 7 —FhF]
FH T s AL I Tis g (PLE) , 5 1S R§ (HLE D FA% BR i 7 B8 (PPL) 7K fif(R,S)-3-
R CU-1- R FP e 1 46 1k 3-3F CU-1-H R, PLE Ak s B 15 31 (S)- R L 32
FRIEZEN 49%, e.e.>99%, HLE fEALISHIK ARG A () -T B IER TR, T4k
RikF| 48%, e.e N 97%, HIA, PPL F“AE(R)-MIBRIRI e.e N 91%,
W EN 49%. 1REFE RAYS5IEIK, 2013, 28(2):126-128) £ 2013 F4k
8 T A AR E LR 2R SR TSR ), (R,S)-3-FF - 1-H R AL T R
R AR B S A A, R AT TRV A R 22 KA 7 (R)-(+)-3-FF - 1-
iR (ZE 28.3%) HI(S)-(-)-3-F COMi-1-FR (R ZE 28.7%) , el kT
99% . Sheng Wu %% A ( Applied and Environmental Microbiology, 2016,
AEM.01817-16) F|H Mhg FEEEXT 3-38 CU-1- FBR MR 1EAT K iR 15 B F-1% 3-2F
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C-1-FER, VIR N 53%, eedtiN 25%. FRIENALRIHRRT
— IR Ak B B R A A T 3-IR OG- 1- TR 71, UNERN 32.8%, e.eo
B4 99.5%.

SRTTIX BB FAFAE - R IR, W0 TSR AR &S5, FLAEAL AR A I
AR LA, I R ARAE P A R SR LE ST AR IR BV AN s ) ) R, A
B FESR AT IR B . ik, H TRl wm oA B AL 3-
W CUI-1-F R R i 46 1k 3-28 - 1-H R B M AE W
RANE

N IR R ) R, AR R WY SR AL R B 88 A 7 X B B T R A K i
o R B 7 R B B AN B AT B, FEAR LR A 12 TR R B 7 AR AR I A AL
(R,S)-3-FA CUMi-1- FF R FH B 0o i B M A A 2 7 e A 720 (S)-3- 34 U - 1- R
75 1%

RRPBE AN HB R A E, HoREaL A
Acinetobacter sp., ©.°T 2019 4 01 A 21 HARFR T~ rf ] 18 5 A 4 s b (R 7 i B
Hols, PRI AR T X LR RS 1 56 3 5, RS CGMCC
No.17220.

AR IR AN H R 32 AL T IR A ST B EAE 7= (S)-3-3F O - 1- R Y
i

BE—2D 0, SR TR AN B AT B R A 7 I ER I A AR, AL (R,S)-3-2F
O - 1- FRR T B A 7 (8)-3-38 C M- 1- TR .

b2t PR A AR S BE IR b, EAR,S)-3-H
Wi~ 1- F R PP (00 06T B JgE PR AR, SRS MR S 2 A 1l ) TR 5 W £ (S)-3-
WOME-1-FRR TR, AT TP KA 21(S)-3-2F CH-1-111R .

2, BT B BV R A S K B B DL

BE—20th, BT A BV IR AR I B A R N VR AR AR Y 5~35%

D, R IR O AT R R $h v W BR R P BT R
-NaOH ZE M, FridZ2 i) pH N 5.0~9.5.

2
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dE—Hh, IR AR A 0.5~1.5M E AN
ARRARIE=AH B2 0L PlERg, IR A BT B R A 15 3
AR RIS H B2 0P E B, 68 TR A BB
AR IHIA T RO
KA R B RIA B AT i A 7= 0 3-3F - 1-H R G, HoA B Mk A,

T3 40(S)-3- 18 CUI- 1-FH R PR G R 27 4 B E 999 LA I, T B A7) B A e 1k
oF, fel R L RR AN, RS AR AR KRR S L 26
TR | e AR A5 R 2 Al P R R i FE R (S)-3- T CU-1-F R, HOZvdiiie, 36
U8, TR LR A R TP B IS, Pl R (S)-3-FF - 1- R B A 7
Jiid, A ARG B N A

AR RHOR B

ANENFFE Acinetobacter sp., ©.F 2019 4 01 F 21 HAR§ET 1 FE W@ ik
P ee P ORI BE Ly, CRSBUH M A A T EARA AL R VA RE 1 S RE 3 5, DR
5 CGMCC No.17220.

RS R

NI ZE G R ARSI AR P U, DUEARSUR AR AR N AT B
BE G B AR R U5 6 T LA, BT S AN S %ot AR R W AR PR

AR BB -

EERIER (g/L) « ROKHRRFNS 1.5, (NHy),S0,2, KH,PO,, MgSO,
0.5, NaCl 1, DMSO 5%(v/v), pH 7.0, 121°C iR KHE 20 min. /b8 -REE
T REA ARSI b, 30°C, 180 rpm FH%3F 48 h, WHUE BRI,
IMANBNRA 88 50w SRR AL, [FIFER R4k 885 57 48 he

PR B R (gL : = TERHMES 10, Tween-80 10, E K 16, 1
[FE 10, NaCl5, Bif§ 15, KH.PO, 0.5, MgSO,0.2, pH 7.0, 121°CHiRK
[ 20 min. FFEEFRBATER RERRREIRAT TARIG 57 5L, 773 I Pl ) R ol v B Ay

H BV
R FRHE (/L) « Hl 15, |AMF 5, BERFE 5, NaCll, KH,PO, 0.5,

3
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pH 7.0, 121°Craim K& 20 mine K& G &) . M, FME 5 % (viv), ££307C,
180 rpm FEIE4&AE FHHT KB, 1595 12 h 5 EAKIB E A1k 20 o/L, MG HE
JIUYE e B3 BHEAL 1 pmol (R,S)-3-3 CJ-1- R MR I R A A &2,
W5 INU9335 g al ik 180 U/L, ELil /1A 9 Ulg {41

St BIIZE B I b R AL KA A S R4 e AT JEE Dl 20~200 g/L, SR N
50~500 mM, JZMIREEN 10~60°C, pH5~9.5, KNI AN 0.5~36 he

PRI AR B Cee) FUEEALZRA MO S T, A& 0T
B-DM FM:4:(30 m x 0.25 mm x 0.25 um); PLEVSAE NES #ERE R 280°C
22 E 300 mL/min, WS E 25 mL/min; 23k 50:1, #EFEE 1.0 ul.
FEFTHR AL : #IEATRE 100°C{RFF 2 min, 2°C/min FHEZE 150°C, {#4F 2 min.
FID f il &5 5. 280°C.

SEHE] 1. AR RfEiE

MATH . BRPG. R, FlEE . TLPREHIX A 300 240 L3R bk AT ik, o7
) HAR IR T

MASE] B TR BE SR A 3R o, R A U PP R P B R e — BRI AT =%
BRI, fHizlEle R BN AR, 2 EEE 7 SRR SR g
BRI MR R, HE—2B X 7 MR IR B A VE BEEAT 2 IR -

7 RAGE B AR (R, S)-3-FA U7 - 1- HH R FH T4 1) 0 g 38 ek 7 e 12 5 -

B 1.0 g & B AR BB A B V% T 10 mL AOBEES 25 2% i A (100 mM, pH 7.0)
H1, (R,S)-3-H CUis-1- R H R Ak 528 50 mM, BigS 771 DMSO RIER I &N 5%
JRNVREPIAE 30°C, 180 rpm AYTHIRFEIR RN, TEZR 1 Fi7s B I I EURE,
PR A R L REREEL, To7K Na,SO, T, PRl F AT (il 7 i
VIR R R AT AL Al Cece,) o S BPRRIMEILPERE LI 1 PR .
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1 R BB ROREACPERE LR

AR PR SRR TR Ch) e.e. (%) etk & (%)
INU9335 12 99.5 46
INU9308 12 96.9 41
INU9324 12 98.0 41
INU9210 12 91.9 39
INU9124 12 95.5 36
INU9105 12 99.1 28
INU9008 12 99.9 25

1 AL IR IR X 9 PRI R A IR M ik SRR PE,
11 INU9335 s MR L i Pl e R e

7 RAGEIZE B AR A IR 82 1) (R, S)-3-F4 - 1- R HHY I A T 32 8 ) -

HU 1 g & B PRI A0 20% T 10 mL B8R 3h 22 pPs i (100 mM, pH 7.0)
Hr, A RIIIAAS B FE I (R,S)-3-2F CU - 1- R F G, ONVRAHI4E 30°C, 180
rpm FITEIRAE IR FIR 24 he REJSEUFE, FYIRRYIE LR CTREERL, oK
Na,SO, TG, T F ARG TR F L3 . % B R AN R FE i
VIR 5215 L3R 2 s .

2 B BRSO A R VA FEE ) JEC I 52 155 0 ) R B
(R.S)-3-FF CUlfii-1- R BRI JE (mMD

A VT R
100 mM 200 mM 500 mM
JNU9335 46 90 197
JNU9308 42 48 60
JNU9324 42 15 12
JNU9210 34 30 30
JNU9124 32 12 20
JNU9105 20 40 40
JNU9008 20 40 39

2 2 Ui B R IR L SN, o 500 R A3 1 52 BB DA B R
IR IR D, 1 A B RE INU9335 R m MR R (500 mMD)

5
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BB AERF RS R e, R BRI BE R4, T PR 2 AR LA T e S A
PRI S, R DA TR A O 28 A e e A B R R T DG B A

W b R g A B — R W R e 00 S ) R R O R I I I AR
INU9335, iZ Pk LT 2019 5 01 A 21 H ARG A B 88 o A5 47 el Fob (R e/ 2
Hts, (R4S CGMCC No.17220.

SEHEB] 2: AEIFFE Acinetobacter sp. INU9335 MRS RAEHF K2

B Pk INU9335 B 40~ B AE Y ARk -

LIEA R/

FRIR, etadys], 0.5~0.9x1.5~3 um, A5, TR, BEREOH

208 HAKMKES

& E A KIR N 20~35°C, A LIZE pH 5~9 SBih 415 .

3 TR B 77 1 VA R

£ 30°C TR 135597 24 h AT TR /N B 75 36 h JE JOR B I 1Y 1 R VR
Wely, PIMERE . AR TMAER, 76=T NS FR 1 ROE Y .

e 3: ABIFFE Acinetobacter sp. JNU9335 [R5 FAEY %K 52

SEHUBE Pk INU9335 f) 4t 4k DNA, TH 514 (27F:5'-AGAGTTTGATCCT
GGCTCAG-3'; 1492R:5-TACCTTGTTACGACTT-3") BE{EH 1% 16S #ZHi{A DN
A(16S 1DNA), #JEIHX PCR 7 Hy: £ 95°CARE Smin, £E 95°C40s, £ 55°C
N Imin 7E 72°C'F 2min #J 30 MEH, &J5—2A4E 72°C K 10min. 16S rDNA
W as R, B AT E Acinetobacter sp..

MR 4: ABIFFEE Acinetobacter sp. JNU9335 ) R EERE SR

R FRRE (gL« H 15, wAMR S, #EFE 5, NaCll, KH,PO,0.5,
pH 7.0, 121°Craim KB 20 mine K& fG@&) . M, FME S % (vv), ££307C,
180 rpm HR 44k FHEAT &, £59% 12 h, 1€ 8000 rpm, 10 min 2544 T UKZE i
i, IS FERFRAL, FARBERKBE— IR, TR E T EIL(SCIENTZ-10N)
455 24 b, YRR T--20°CIRAF o Z B 14 LIS 1 (U)E SN - R 43 B AL 1 pmol

6
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(R,S)-3-2F CLMi- 1- H IR F G A e B2 PR MM B, D45 M 19 LG 770 96 Ulg
SEHER 5. BEENES CE IR B R B R K R IR
¥ 70 mg FI(R,S)-3-H C-1-FHER S, 0.5 mL —FIESAK. 25 mg & T-H]
FHEE NN Z) 10 mL B8 Eh 22 (100 mM, pH7.0) 7, IR EHA G0 HIE
+ 20, 30, 40 f150°C, 180 rpm HMEIRIEIR L NIR 6 ho N FHUEE, 7=
WIFEIE LR CREZEA, To7K NapSO, T, Tl ik F A il o A k4
R R BRI B (ee) o WK 3 PR, RIEA 20~40°CH, XN
HARSHENENREN ee,, WNZIREIGHEN, ZNEM2 B E R,
WERAE R BR KR . IR 50°C, ZREREMIEILEE KK TR, X
A B iR BUARE NG 2 WA B R ARk, AT 3 B R e T
% 3 IR SERE AR B FE 1L (R,S)-3-IA LI -1- FH R F S O IO /K A ) B i

R (C) e.e.,(%) HALZE (%)
20 99.5 32
30 99.4 46
40 99.3 40
50 99.5 25

LB 6: ARSI ERREN A R B (R,S)-3-3F ©4-1- F RR B R I B {RK %

K5 2 100, 200 A1 500 mM FI(R,S)-3-24 Cuk-1- B R FE S A 0.5 mL — Ff
FTHUINNE] 10 mL BER R 22 v (100 mM, pH 7.0) w1, T4 5o AAE R &
g, SRIREAPIET 30°C, 180 rpm MIMHIRIEAR FIRG N . SN Ji HUFE,
PR A R L REREEL, To7K Na,SO, T, PRl F AT (il 7 i
IR RS BAL BA (ee) o SERUWIE 4 PR,

2 4 ABFT NSNS A 15 B (R,S)-3-FF O 47 -1- TR F NG A A /K i

JRVIIRIE (mM) SN EFTE] (h) FEYIRIE (mM) e.e. (%)
100 3 48 99.5
200 6 94 99.4

500 12 215 99.1
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4 BoR, ZEEEEEAAS FHRE B (R,S)-3-F8 CM-1- FH R FH S IN, ik
BB I S B i N, fE Ak 215 mM, HAR R R m A sk gl
JEE T B we AR P R S R 7= D T A AN I T B T I P M 0 T R 3 P s
ZWEHE r] DA 32 K B B A e 3K B AR08 BB AR 7 P 2R
U R (Y 77 b, AL ™= ik B e v O, R e — — RS AR W 5 1L
RIS . AR A 7V A AR )RR A 32 B b R A i

SEHEB 7 (S)-FFCHE-1-F R TLH B &

¥ 3.50 g (R,S)-3-MCb-1-HER g 5 2.5 mL —F R ARAT 47.5 mL R
MW (200 mM, pH 7.00 WEHINIE, A1 gBt. SNAETER 30 C
i) 250 mL [FE K - HEAT, 400 rppm AU P . 8IS £ 385 e s )
FEE L= S AR BB . 12 h 5 1k SN, i BRI G, 1T pH £ 9,
N CBR CWRZEH 3 Ik, G IFA NG IREAR BRI E, FHE)-3-HC
Ri-1-HR S, SR 544 (9)-3-2 M- 1-H R H 8 0 1 M NaOH 7K 50 “Cn
IFRSERE N 6 h, BRI 1 M HCL /KA pH £ 5, IMASER AR 4
FEZEE 3 Wk, BIFENUE, ATEK Na,SO, THE, ik, kR KkE3(S)-3-H
CE-1-HR, BT oA R AR BRE, 285 BASEEN 40 %, 54l
FEHN 99 % e.e..

DL_E BT IR S A A D7 73 U A WD Pl 2 AR A S ], A T Y
RYVEREANR Tt e ASR QU BOAR N SLAEA R W LR E P 1 A 25 [R5 AR
Aetle, HEAR BRI VE I Z N o AR BT DRI B EABOR 25K 5 9
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o ®M B R B

L — AR, HAFAELE T, 22 & N ABIAT B Acinetobacter sp. ,
LT 2019 45 01 F 21 HARFE-T Ho 15 e di G A= 0 o P O ek e B pos, OR Al Ay
BB X B RS 1 S0 3 %, TR 5 CGMCC No.17220.

2+ BURIZER 1 AR RIASSIFT B AR AR (S)-3-20 CUli-1- R Y b B2 A

3. MAEBCRIBER 2 ATk A, FARFIEAE T, BRI IR B AN Bl B R A
PR R AL, AL (R,S)-3-FF Ol -1- FH R H S A1 7 (8)-3-24 O - 1- R

4, WHEBURIER 3 BTk R, FORHEE T, il A Rg 2 A28 A B
FUBI G A (R,S)-3-21 C M- 1- FH R G A 0o e B PR K, 485 MK
AR S TR A ) P WA (S)-3- 38 U - 1- FR R N, 7EBPE S5 2R T In#oK fR A5
F($)-3-FF - 1-H R .

5. MHEBCRIER 4 BTk R A, FARFEE T, BTk B BIg Ay 57K )
AP

6. MRHEHCFIER 4 BTk R, FCRFECE T, Frid i Bl ) i v I & o
LR AETR ] 5~35%

7. MRHEBUOREKR 4 Pk R A, FURAEAE T, ITIR B v i O T B IR Eh
IR TR SR O B H R -NaOH 22 hil, iR S8 il pH N 5.0~9.5
.

8. MHEBCFIER 4 Bk, HRAEAET, Ik mik &4 0.5~1.5
M S E AN -

9. —Fhlelg, FHRHEA T, HBCRIER 1 Bk A SRk A 15 31

10, — PRI R, FRHEE T, SEBRER 1 IR A ST B

10
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A. CLASSIFICATION OF SUBJECT MATTER

C12N 1/20(2006.01)i; CI12N 9/18(2006.01)i; CI12N 9/00(2006.01)i; C12P 7/40(2006.01)i; CI12P 7/62(2006.01)i; C12P
41/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

CI12N, C12P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNABS, CNTXT, DWPL SIPOABS, EPTXT, WOTXT, USTXT., JPTXT, ELSEVIER, ISI Web of Knowledge, PubMed,
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3-cyclohexene carboxylic acid, (S)- cyclohexene -3-ene-1- carboxylic acid, (R, $)-3-2F /- 1-FHEZFEE, (R, S)-3-cyclohexene
methyl formate, (R, S)- cyclohexene -3-ene-1-carboxylic acid, = 3743, chiral resolution, Y:2 3743, optical resolution, #MH
eI, WL MoK R

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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