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o, 7} Ao A (enantiomer)E¢] WESH BAjo]
& Aolg Uehlle 2952 & 4 k. old A%l Ust
A &= olBAAY =4 ZHgo] YERIE 3 AEE 1961
W gEjevlo] = (thalidomidey= HAHFS] AR ARRHUE
b Fargo=z AAele] 7PVE fushe seEdE A A
A2l FeE AT BA  shie) winiRgxg R
o] slgtEe] HAHWA EFE (racemic mixture)2] ARFOE 2l
3lod HUoA 40007 ©F, F=ellA 1,000 o, 283
vlFdM e AFAGT(FDA)Y & Aol o5 Fale 4
A9k of 209978} Z1Fot eolidrh. FEHY Ao <3l
o] B3E] RyolEAY Ae dske WFEIA} Q= 9
W, (S)-odAA Y g AolllA XA Z1EHE AAE
A (teratoge)2. APESIE. ol2|G YHe| Ao mRE Ba)
dlell voiAeeE 71 sgkee] AEd 554 Ao 7 o)
AR} FACA EFE 1) AHEH L SHFLS TG
TEstedof 3, dxl A AAHLR 712 IjFE A4S Tt
T FEAH R £dt o= I olANTS ARgEE A
AEshe A0 Ut

Y3t slolM= &) FA olsrt Ha dE 3
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A|Z=EE, tertiary arylic nitrile, Z]3}A)]

X1 el A

trichlorophenoxy)-propionic acide= €& A|ZAe] thx4<
d2x (R)}-o1g @A Te] AL 71t E3F N-arylalanine?|
9] N-benzoyl-N-(3-chloro-4-fluorophenyl)-2-aminopropionic  acid
(Flamprop)= (R)-°14Z A7} AR AZAZ AMEHZ Qo
o, triazoleA] 531 Paclobutrazol (25,3S)-1d AT A&
g g8 Hole B FYUBAYL ke SjEC] ARREHE A
7t Bt

E =Roxe 9 (lipase)E |83l 3EgHoz Hs)
7] o}@AY B7Fs /1% 43) thahgr) - skE] #£8
3 APEAZ AMEE & Ae g3 4FL7E 7K 33 of
g YEHIREZ sl o8 o83l R)-systhane?} (S)-
systhane TG F @A AR EREE AT YE
Al 2Ek(systhane)ZHe] s A& AT Bt

ol HEEd

x“-‘E-l- [=—3 ]

AR 7171. CRW.(Candida rugosa lipase), PCL
(Pseudomonas cepacia lipase), LAK(Pseudomonas fluorescens
lipase obtained from Amano enzyme Co.), PFL(pseudomonas
fluorescens lipase obtained from Aldrich Co.) 59 AAEE
£ Aldrich*}, AmanoA}, Sigmarl @ Flukarl SolA 13}
A FFEol AH3ITE. 'H NMR specirat Varian Gemini
300 MHz spectrometerS AM§-5}] UREZEL2 TMSS A
f3te] BE chemical shiftx= ppm T = FAFIAT IR
spectras MIDAC 101025 FLIR spectrometerS AM&-8}%3L,
optical rotation  Rudolph ResearchAl2]  Autopol I
polarimeters AH&-3}3AT}.

7V sl uk-8-& Metrohm electrode$}t Metrohm 722 stirrer” ¢
¥ Metrohm 718 STAT TitrinoAt2] pH StatS AHE-3l]
Aeo2 pHE ZAF M AP

Low electron-impact resolution mass spectra(GC/MSD)+
Hewlett PackardAl¢] HP 5890 series I Gas Chromatography

a
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9} HP 5972 series mass selective detector(MSD)E AR5l
AT GC column© 2= Hewlett-Packard fused silica
capillary HP-5(cross-linked 5% phenyl methyl
silicone, column ID 0.20 mm, film thickness: 0.11m, Length:
25 m)E AFE3K] Initial temp. 70°C (40 min), 2°C/min, final
temp. 300°C(10 min) &2 program3t %137, detector®] &E=
280°C, injector®] £5E 280°CE ARg-sle] A&t 7124Y
T2 IHEE2 enantiomeric purityE =437 $131 Daicel
chemical industries, Ltd.A}2] Chiralcel OD(ID 0.46 cm,
Length: 25 cm)E ARS8l HPLCZ #4319t} ARS-gt 717]
= Varian 9050 UV detector7t €71 Varian 9010 system® =
254 nmelA E4EIITh. AR AlFES AldrichAt B TCI
At Fdske] AAlsER] edar ARGt

Pt B ARAE. AN AL dEsiERAl F
Z5

()-1-(4-chlorophenyl)-1-cyanopentane (1)2] 4

=2ute A Eg232050mho 60% NaH(2.0g, 494
mmoh) & F5 DMF (70mhel FHAIZTE o7l 4-
chlorobenzyl cyanide(7.81 g, 50.0 mmol)E (°CollA A7}kl
308-7F ket 5 1-bromobutane(6.44 g, 47.0 mmol)S A1413]
247].0}.0211;} )6}_3_0“}\1 15}\]7]_ ﬂ}j‘}.o}.a:] Z4rE 7<1o] n= H]—.Q_
g &, A=l Fo] ¥kg-& FA3tAL, diethyl ether(50 m)=
33] F&E3l BE f71%S X3} NaHCO,, 4w B S/HFTE
AFBLEL, 57 MgSO,= 7AZ&3 § Zstatllx] Sl AlA
stof 2% %o— Ak, Silica gel column chromatographi
2] (n-hexane/ethyl acetate, 10/1, vv)ste] <=8t 3FEE 1
AU

& (85g) 82%; GC/MSD retention time (min) 8.82, m/z
51, 63, 75, 89, 101, 115, 137, 164, 192, 207 (100), 237
M*;, 'H NMR (300 MHz, CDCL) & 090 (, /=84 Hz
3H), 131~149 (m, 4H), 1.84~191 (m, 2H), 3.75 (¢, J=88
Hz, 2H), 7.24~7.37 (m, 4H); "C NMR (75 MHz, CDCL) &
137, 220, 289, 354, 36.7, 1204, 1285, 129.2, 1339, 134.5.

(&£ )-2-Cyano-2-(4-chlorophenyl)-1-hexanol (2)¢] ¥4

SEE 19 P e iyeR, uEdE 9 1
8.50g, 409 mmoh)E A}E-3LE paraformaldehyde(2.16 g, 54
mmol)& AFE3te] ZAAAE 100gE LU} Silica gel
column chromatograph™ 2] (n-hexane/ethyl acetate, 4/1, v/v)
0}04 e 3¥kE 28 dett

& (892g) 92%; GC/MSD retention time (min) 10.00,

m/z 51, 63, 75, 89, 101, 115, 137, 164, 192, 207 (100),
237 M"); 1TH NMR (300 MHz, CDCl) & 0.86 (t, J=85
Hz, 3H), 1.07~1.22 (m, 1H), 1.08~1.54 (m, 3H) 1.84~191
(m, 1H), 2.02~2.14 (m, 1H), 2.07 (s, 1H), 3.81 (s, 2H),
738 (s, 4H); "C NMR (75 MHz, CDCl) & 14.1, 229,
274, 356, 51.1, 69.6, 121.6, 1282, 129.6, 134.6, 1349,
HPLC analysis (Chiralcel OD column, n-hexanefiso-PrOH,
93:7, v/v), retention time (min) 15.00 (S) ¥ 16.10 R); (R)-
#)-3 (>99% ee) [o],” +8.32 (c 053, M eOH); (S)-(-)-3
(>99% ee) [0, -8.57 (¢ 0.35, MeOH).

column

(£ )-2-(4-Chlorophenyl)-2-cyanohexyl acetate (3)%] ¥4
e (£)20237g 100mmohE EEF  methylene
chloride (5 m)E o] =01, 4-(dimethylamino)pyridines &
vz 2@oi). §9E 0°CE dlo] HEe) tiethylamine(0.42 my,
30.0 mmol)# acetic anhydride(0.28 m, 30.0 mmol)E F-7}+&
T koM oAk abslich. FEEde] B WhEE &, 31
10% HCl 5=8d] Fo} whg-& F4sl5L, diethyl ether(50 ml)
2 28] EZ3le] R f712S £33 NaHCO,, &% ¥ 5F
2 AAslaL, T NaSO,2 74323 § 7stst 8uilE A1A
slo] 2AYAEG.] gpS A9t Silica gel column® 2 £ (n-
hexane/ethyl acetate, 10/1, vv)dlel 578t 313HE 35 Ao},
& (265 95%; GC/MSD retention time (min) 10.23,
m/z 51, 73, 101, 115, 137, 150, 164, 180, 207 (100), 249,
279 (M*); 'H NMR (300 MHz, CDCl,) & 086 (t, /=72
Hz, 3H), 1.13~145 (m, 4H), 1.82~2.09 (m, 2H), 2.03 (s,
3H), 438 (s, 2H), 738 (s, 4H); BC NMR (75 MHz,
CDCL) & 14.0, 209, 228, 272, 365, 480, 687, 1206,
128.0, 129.6, 1344, 134.8, 170.5; HPLC analysis (Chiralcel
OD column, n-hexanefiso-PrOH, 93/7, v/v), retention time
(min) 15.65 (R) = 1626 (S); (S)-(+)-3 (66% ee) [o]®
+8.90 (¢ 042, MeOH).

Methanesulfonic  acid
ester (48] 4

oAy} AR Sompet AT B350 moll Y23
FER): EE (S)-2(180 mg, 076mmol)‘;i-' Az" CHCLG
mhE o] Y3l °ColA triethylamine(530 w, 3.8 mmol) =t
methanesulfonyl chloride(294 u/, 3.8 mmoly& A1413] 271813
th e 2molA 2A|ZF wRkele] FEEde] B ke
F, 5% HCK100m)o] dF=o] o ke
methylene chloride(30 m)E 25] FEslo] B2
NaHCO, 238 2 ZH5E Adslz, ¥4
3 5 7gtel 802 AlASK SRHE 49 A= (280 mg)
< Ak, ZAHXES silica gel column chromatograph®
2] (n-hexane/ethyl acetate, 4/1, v/v)std ek sete 45
ATH.

T& (230mg) 96%; GC/MSD retention time (min) 11.83,
(m/z) 55, 65, 79 (100), 89, 99, 109, 117, 125, 137, 150,
163, 179, 190, 206, 220, 236, 246, 258, 315 (M"); 'H
NMR (300 MHz, CDCL) & 085 (, J=72 Hz, 3H),
1.07~121 (m, 1H), 1.26~1.47 (m, 3H), 1.81~1.93 (m, 1H),
208~2.19 (m, 1H), 2.97 (s, 3H), 441~4.43 (s, 2H), 743 (s,
4H); “C NMR (75 MHz, CDCl) & 14.1, 22.7, 27.1, 359,
382, 484, 727, 120.0, 128.1, 129.8, 133.2, 135.2.

(R)-(-)- 2 (9)-(+)-Systhane (5)%] 34

Soapet AL Zakam (25 mholl HollA $43E O-mesylated
BI3HE (R) & (S5)-4(280 mg)E DMSOG mHE i@l i
1,2,4-triazole sodium salt(138 mg, 1.52 mmol)E #7113k
Aol L= 120°CE sl 5AIZF wRkeiict. Zﬂmz‘o]

2-(4-chlorophenyl)-2-cyanohexyl

n&Z e

A m o

= ukgd & 2HFFQ0m)E Y3 CHCLQROmHE 23]
Z3lo] 2 f71%L &7 2 FHTFE AFEL, ¥
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MgSO,2 AZF ¥ 75t 802 AAS ®) & (9
systhane(5)2] ZAFES AUt ZWFES silica gel column
chromatograph=. -2 (n-hexane/ethyl acetate, 4/1, vW)Eke &
Ttﬂ’ IR (R) v (S)5 (320 mg)S LTt
T& (320mg) 91%; GCMSD retention time (min) 11.68,
(m/z) 55, 75, 82, 101, 125, 128, 150, 179 (100), 206, 219,
245, 288 (M"; 'H NMR (300 MHz, CDCl) & 081 ¢, J
=72Hz, 3H), 1.10~120 (m, 1H), 121~129 (m, 2H),
1.30~141 (m, 1H), 455 (dd, J=143 Hz, 382 Hz, 2H),
7.22~736 (m, 4H), 7.83 (s, 1H), 7.87 (s, 1H); *C NMR (75
MHz, CDCL) & 14.0, 227, 274, 368, 49.7, 577, 1204,
1264, 1279, 1297, 133.6, 1353, 1444, 152.2; Anal. Calcd
for C,H,,CIN;: C, 6239; H, 593; N, 1940. Found: C, 61.7;
H, 623; N, 188; (SH(+)-5 (99% ee) [0l ,* +65.0 (c 0.60,
MeOH); R)-(-)}5 (>99% ee) [a],** -66.8 (¢ 0.75, MeOH).
A Wkg-,  Transesterification ¥+8-& SEAV} A2t 52
ulet A Z2kA3 (25 mi)oll (£ )-2-(d-chlorophenyl)-2-cyano-
2-phenyl-1-hexanol(2)(26.0 mg, 0.11 mmol)%} n-hexane(10 m)S
Hol R{HAZY. AT 24E HDF (05~1.0 mass
equivalent) F7}Fstal obd FAIZ B]d oM EH|°]E 95mg
(010 mi, 0.11 mmol)S ¥ F, 32-34°Collx] AR wyhs}
WA TLCZ W89 JEE IS ko] AL vy
gule] g AASE A 54 Fong g 5 o
gt sjo] F Hu, F4L0e) B 2FEe %] ofEd] o

3 & FEdle] B3 {18020 E skl ddh
ZAtstlA EE3IE T WEEE Xo] HP
column (Chiralcel OD)S ©]-8-5ted £Aj3ict.

2 pH A7 FaE 9hgrlo] (+)2-4-
Chlorophenyl)-2-cyanohexyl acetate (3)(140 mg, 0.5 mmol)<=
93 gakd SEgA@mhE Y=tk A7l AR EaE
Z'32k(0.2~1.0 mass equivalent) F7F3t &, FAP|HEE )&
3o} pHE 7.002 ZAEM QA7 I9sPEA TLCE ¥t
S99 A=E A vh3e] FHL w8710l diethyl
ethert} EtOACE Fo #23td A}, 47155 skl &

HLSES
LC9 chlral

23812 WEhSE 59 chiral column(Chiralcel OD)S ©]-8-51¢]
A5t
#n % uE
Systemic A2l Systhane2 ergosterol biosynthesis |34

ZA Z 4EA mazoled] FUOE A FATNE AAAE
oz ARgHT Jor, 7k gAlodAA e i YEH) B
3k Ry A glgh

£ X chlorobenzyl cyanide2 NaH/DMF3olA  n-
bromobutane®} WH3-A17| . ©}E paraformaldehyde®} HHg-A]7
92%2] &% quaternary alcohol (+)-28 #/A33Irt. =3
quaternary ester ()32 (£)-2& acetylation*| A 8T 7]
Ae WENTFe. 1). ¢3& 2E8 CRL, PCL, PFL ¥ LAK

CN
CN NaH/DMF paraformaldehyde
/©/\ + BT CN OH
al NaH / DMF a
82% yleld 92% yield
1. 2
lipase IN Methanolic HCI N MsCLEGN N
- * *
vinyl acetate OH CH,CL,0°C OMs
Cl Cl
96% yield
(R) or (S)-2 4
CN
sodium triazole D)
DMSO, 110°C, 10h NS
Cl <\
91% yield

(R) or (S)- systhane §

Fig. 1. Diagram of synthesis of optically active systhane.
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OAc
Cl
R)-2 (8)-3 CN
CN' n-hexane ®) phosphate buffer
or
cl OH enzyme, 32-34 °C enzyme, pH =7 cl OAc
vinyl acetate ]
racemic 2 ,, .CN \\\CN racemic 3
OAc
c1/<j/ﬂOH cl
2" ®)-3
Fig. 2. Diagram of resolution of racemic alcohol 2 and ester 3.
Table 1. Resolution result of (£)-2 by lipase-catélyzed acetylation in n-hexane
Lipase ( iv.) WA} 7H (h Conv. (% oo (%) E”
ipase (mass equiv. HhsAIZE onv.
P 4 ° ) ) Reacted” acetate Residue alcohol
CRL (1) 2 28 84.(S) 2w 15
PCL (0.5) 15 21 66 (S) 18 (R) 5.8
PEL (0.5) 9 74 10(S) 28 (R) 1.5
LAK (0.5) 21 38 20(8) 12 (R) 2.8

“separated by Chiralcel OD of HPLC, ¥ measured by Sih's equation®, © measured by determination of absolute configuration of X-ray crystaliography®

Table 2. Resolution result of (+)-3 by phosphate buffer solution

ee (%)" .
Lipase (mass equiv.) WES-AI7E (h) Conv. (%) - - EY
Hydrolyzed® alcohol Residue acetate
0.5 7 100 (S) 8 (R) 200
CRL (1)
1 34 78 (S) 40 (R) 11

“separated by Chiralcel OD of HPLC, ¥ measured by Sih's equation®, © measured by determination of absolute configuration of X-ray crystallography®

59 S AHEsle] et A9E Table 10 VERNRITH
(Flg 2). Lipasee]] 2|83} E(enantioselectivity) %42 Sih2} 67
= ol&sled 7vtsilom e sigkE 2¢] Ao wixE (S)-
2-cyano-2-phenyl-1-hexanol &} (R)-(+)-o-methylbenzylamine 2} 2]
coupling®l] 2J3] FHE01d N-[(R)-a-methylbenzyl]-(2S)-cyano-2-
phenylhexamide®] X-ray +3& AR5, o] slgEe] 2o
TF2E UG F, (S)-2-cyano-2-phenyl-i-hexanol®] pheny
ring®] 49 YA E SnCLeF Pb(OAc), 2l A FS A& &}ol]
chlorination AlAA AA5H4

Table 1°14 CRLE 28%°] A&E 84% ce @S 2t
(S)-39] FIFES FUL 32%9) ee G2 2= (R)-2E F2
th. PCLel A% A= 66%9] ec W 2= (9)28 & 4t
W OPFL ¥ LAKS] 3237k 2A% agith @9 CRLY)
AdE T ¢ oty 98l pH St FAE AMEsA
quaternary ester (£)-39) 7183 vkE-S- <o} Bok=d] Table
2014 AE 100% ee #E ZHe ()20 YAl AAE £
o} st Aol (R)2E ¥7) 9siME CRLO) <8 &

o2l (R)2E thAl g AR WHEAIA 99% ee oVl (R)-
S AojA kg whgol AE-ERITE

olg]gl whow HaH R) ¥ ()2 HES tricthylamine
713kl mesylationA 7] 3L ©]E sodium 1,2,4—tnazolea% Hhe
AlA 9% ool FeraAde R) 2 (S)-systhaneS 4
3t

ZhA|ulA] E8HE2] systhaned E& (R)- 2 (S)-systhane?
g EAe WA 100ppme FEOA 7]"’\]64(pnmary
screeningyS 3+ A3} R)-, (S)- E (& )-systhane EF T} 100
ppme] FEoA HEF2=wa B3 R tisted 100%©]
e S eEpISZol epalelA Al ekt 28 Ao
ﬂxﬂc"] ZAde] zolE o oty sl Table 334 7o) A
o] FtEAdE ARSI 25 ppme] TN BE
dE2E JJr w) g7kl ate] 97% olde] &
6 ppmoIAE A H|Sg GAE BT

>*?‘~

-

AEHow (+)28 old FFY 9IS ALgsl] B3
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Table 3. Antifungal activity of systhane in low concentration in vivo
Concentration Configuration RCB . RSB CGM TLB WLR BPM
R 83 0 0 0 97 100
25 ppm S 33 25 0 0 100 100
@) 86 50 0 0 100 100
R 3 - 0 0 0 83 100
6 ppm S - 8 25 0 0 97 100
(&) 2 0 0 0 100 100
R 30 0 0 0 0 92
2 ppm S 8 0 0 0 20 100
(*) 40 0 0 0 95 98

RCB, Pyricularia oryzae, Rice blast; RSB, Rhiz()cctonia solani, Rice sheath blight; CGM, Botrytis cinerea, Cucumber gray mold; TLB, Phytophthora
infestans, Tomato late blight; WLR, Puccinia recondita, Wheat leaf rust; BPM, Erysiphe graminis, Barley powdery mildew

o2 $59 SFES WED o)F olgdl] R)- 2 (9
Be PR ole] FFBHL FARBOY ()

B} gggAo] 97l YolR= AR quT%‘.*‘H] o™
AL O F79 MR 2 Jep k= d4oR

rulo

e ek rS{l I~

@
2,
%0
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F49] 23zl AL
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i
¢

—_

. Stephens, T. D. and Fillmore,  B. J. (2000) Hypothesis:
thalidomide embryopathy-proposed mechanism of action.
Teratology 61, 189-195.

2. Desiderio, C., Polcaro, C. M., Padiglioni, P. and Fanali, S.
(1997) Enantiomeric separation of acidic herbicides by capillary
electrophoresis using vancomycin as chiral selector. J.
Chromatogr. A 781, 503-513.

3.Black, S. N., Williams, L. J., Davey, R. J., Moffatt, F,, Jones,
R. V. H, McEwan, D. M. and Sadler, D. E. (1989) The
preparation of enantiomers of paclobutrazol: A  crystal
chemistry approach. Tetrahedron 45, 2677-2682.

4. Hahn, H-G., Nam, K. D.; Kim, J.-C. and Cho, K. Y. (2001)
Synthesis of  trifluoromethylated dihydro-1,4-oxathin
carboxanilides and their fungicidal activity. J. Korean Soc.
Agric. Chem. Biotechnol. 44, 191-196.

5. Hoffmann, H. G. (1986) Chemistry of plant protection-sterol

biosynthesis, inhibitors and antifeeding compounds,
Verlag, Berlin Heidelberg, pp. 25-60.

6. Chen, C.-S., Fujimoto, Y., Girdaukas, G. and Sih, C. (1982)
Quantitative analysis of biochemical kinetic resolution of
enantiomer. J. Am. Chem. Soc. 104, 7294-7299.

7. Kroutil, W., Kleewein, A. and Faber, K. A. (1997) computer
program for

Spring-

simulation and optimization of
proceeding through two
sequential  kinetic  resolutions.

analysis,

asymmetric catalytic processes

Type 1:
Tetrahedron: Asymmetry 8, 3251-3261. A simple program to
calculate enantiomeric ratio (E) using the above equation is
freely available at http://www-orgc.tu-graz.ac.at.

8.Im, D. S., Cheong, C. S., Lee. S. H., Youn, B. Y. and Kim, S.
C. (2000) Chemoenzymatic synthesis of optically active 2-
phenyl-2-(1H-1,2 4-triazole-1-ylmethyDhexanenitrile. Tetrahedron
56, 1309-1314.

9.Im, D. S. (2000) Studies on the enantioselectivity of enzymes
toward the tertiary arylic nitriles with primary alcohols by
molecular modeling and chemo-enzymatic synthesis of
biologically active quaternary chiral compounds. Ph. D. Thesis,
Yonsei University, Seoul, Korea.

10. Johansson, A. M., Fresriksson, K., Hacksell, U., Grol, C. ],

K. and Carlsson, A. (1990) Synthesis and
pharmacology of the enantiomers of cis-7-hydroxy-3-methyl-2-
(dipropylamino)tetralin. J. Med. Chem. 33, 2925-2929.

11. Hartmann, R. W., Batzl, C., Pongratz, T. M. and Mannschreck,
A. (1992) Synthesis and aromatase inhibition of 3-cycloalkyl-
substituted  3-(4-aminophenyl)piperidine-2,6-diones. J. Med.
Chem. 35, 2210-2214.

- consecutive  steps.

Svensson,



Hexanol f5=Alle] sepolddA|zel £4, olg o83 Bae

M

2ol 3y Bt etk 24

245

Optical Resolution of Hexanol Derivatives, Synthesis of Optically Active Systhane from Them and Its
Biological Activity

Dai Sig Im?, Chan Seong Cheong'* and So Ha Lee' ('Medicinal chemistry research center, Life Sciences Division,
Korea Institute of Science and Technology, PO.Box 131, Cheongryang, Seoul 130-650, Korea; *Computer-aided

Molecular Design & Bioscience Research Co., Ltd. 464-5, Jung-ri, Kusong-myeon, Yongin, Kyonggi-do 449-916,
Korea)

Abstract: (Z)-2-(4-Chlorophenyl)-2-cyano-2-phenyl-1-hexanol (2) and acetate ester (3) were resolved by various
lipases. (R) and (S)-systhane were synthesized by the resolved compound 2. The antifungal screening of (R), (S)-
systhane and (=£)-systhane against wheat leaf rust and barley powdery mildew gave activity over 92% in
concentration of 2 ppm, but (R)- and (S)-systhane were not more active than (= )-systhane.

Key words: enantioselective resolution, systhane, tertiary arylic nitrile, lipase
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