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destrlz n o, olEg dAlde &

ofell ol EHe AHAM AHAE AL oty

o
1o
2
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il
2
>
)
Y
=2
e
A
ol
ol
=

<A A q>

EE wh§L2 Schlenk technique 5+ gloveboxE o] &3t olz&
stol A P At FAFE 2l7F=+E Varian 500 MHz spectrometerE o] &3}
1H (500 MHz)9} 31P (202 MHz) NMR spectra® o] EA59 ) Shift=
residual solvent peakE referenceZ 3t TMSZEF-E| downfieldo 4] ppmo. &
v}eR ¢}, Phosphorous probe:= aqueous H3PO4E calibrations} S th.

= F%E {4

(24 1]

-,

N/ >
T\ 29 gy

ol2F 3lo| A 2-ethyl-6-methylaniline (10 mmol) I} triethylamine (3
equiv. to amine)&- dichloromethane (80 mL)l| =%t} Z8tA3E water batholl
22 AHO) A, chlorobis(3, 5-dimethyiphenyl)phosphine (20 mmol)& % 3]
23, P @ESath Q34N §9E AAD F, e S0l diethyl
ether, tetrahydrofuran T+ hexane& %—;‘OT =23 mw3ldd, air-free glass
filter2 triethylammonium chloride salt2 AAsIRTH. AFdAgr LujE
AAsA BHES AT

*P NMR (202 MHz, CDCl3): 49.6 (br m), 53.8 (br m), 61.8 (br s)

[&A o 2] |

>y
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equiv. to amine)< dichloromethane (80 mL)o| =%ttt Ze23E water bathol
22 AEjol A, chlorobis(3-methylphenyl)phosphine (20 mmol)2 M 3] ¥,
v wukslith A3 EE AAG T, o2 &l diethyl ether,
tetrahydrofuran = hexaneE® Yol F&3] nRkste, air-free glass filter2
5 ctriethylammonium chloride salt® AA3IAT. o dor] JojE A AHsHA
A EL AT, |
3P NMR (202 MHz, CDCl3): 56.2 (br s)

[61—)\4 o;]

fl
S el

‘29) FA

o2& 3lollAf 2-ethyl-6-methylaniline (10 mmol) 3 triethylamine (3
equiv. to amine)2- dichloromethane (80 mL)oll =3itl. &2+~ 3 & water bathol)
= AEjol A, chlorobis(3, 4-dimethylphenyl)phosphine (20 mmol)S 73]

w3, 3k wetainh. A3AEeA e AAR F, & 8l diethyl

10

15 ether, tetrahydrofuran =& hexaneE Yol F£79| @Hvale,  air-free glass
filter= triéthylammonium chioride saltg AA3IAT. AFJAq A LojE
AAsA BHES A

*P NMR (202 MHz, CDCls): 50.0 (m)

20 [EA o 4]
= ,,,»/Nx\, ‘((W,
5\\ /x - P N
fi ) }2 LS £ %

ol2 &  dlollA]  2-isopropylcyclohexan-1-amine (10 mmol) I}
triethylamine (3 equiv. to amine)= dichloromethane (80 mL)ol =Sich

EZg~3E water bathol| g A Ef ol A, chlorobis(3, 5-
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dimethylphenyl)phosphine (20 mmol)2 3] Y1, ®a wukstic
AN A g AAGS T, 8 &0 diethyl ether, tetrahydrofuran =

hexaneE Yo F+3] w9, air-free glass filter2 triethylammonium chloride

sat& AASITH A A A GojE A A PYAHEL AU
5 3P NMR (202 MHz, CDCls): 52.3 (s)
[&4d 5]
X
. . N : .
(W
O Q. ..

ol2&  &lolA  2-isopropylcyclohexan-t-amine (10 mmol) 3}
10 triethylamine (3 equiv. to amine)E dichloromethane (80 mL)oll =%t}
Z e} 23 E water batholl & “deljol| A, chlorobis(3-methylphenyl)phosphine (20
mmol)2 A3l B, ¥ wwkstlch JAFAENA &9E AAS & &
2wl diethyl ether, tetrahydrofuran === hexaneE 2o} 3] aytstod, air-
free glass filter= triethylammonium chloride salt3 AASHTE o TR A
15 BuE AAs BEES dAT
P NMR (202 MHz, CDCl3): 51.8 (br s)

[ <l 6]

TR N
e,
’ 2 v T2 9 okAd
20 ol=2 3 3BtollA  2-isopropylcyclohexan-1-amine (10  mmol) 3
triethylamine (3 equiv. to amine)& dichloromethane (80 mL)el =9
Ze}~35  water  bathol g2 AEelA, chlorobis(3, 4-
dimethylphenyl)phosphine (20 mmol)2 HH3] Y, =A wwrstgch

A3de oA & AAT 3, 2 & diethyl ether, tetrahydrofuran &=
18
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hexaneE Yo &3] wWsld, air-free glass filter2 tristhylammonium chioride

saltS AATAT. A Aol L& AAZ FHESL ¥
¥P NMR (202 MHz, CDCl;): 54.5 (br s)

5 [ A o
\r/
thp PPhy o 4.

o}2 3 slollA] 2-aminopropane (10 mmol)3} triethylamine (3 WA 10
equiv. to amine)S dichloromethane (80 mi)o] =%ith. Z2tA23E water bathol
@2 AElelA, chlorodiphenylphosphine (20 mmol)& #d3s) 231 WA
10 mustgith AF M £WE AAR ¥, HESol=zFSL Yol
%38 RSl  airfree glass filter2 triethylammonium chioride saltE
AAsIA T, AFAA GujE AAstA 7] FHES I
¥P NMR (202 MHz, CDCl5): 48.4 (br s)

0

O

15 (B gAd o 2]
PPh;
N

il

PhP "PPh, o A

otk2 & 3ol 3-(aminomethyl)-3,5,5-trimethylcyclohexanamine (5
mmol)Z} triethylamine (3 W] 10 equiv. to amine)& dichloromethane (80 mi)ol
59t Z923E water bathol]l B Aol A, chlorodiphenylphosphine (20

20 mmol)e HH3 ¥ v wrsiith. F AEelA &WiE AAT F,

HEzZstol =2 788 Yo FE wuksle]  air-free  glass  filter®
triethylammonium chloride saltE A A&t A} dBol x| RujE A A A7)
EE Al

*'P NMR (202 MHz, CDCls): 45.6 (br s), 56.2 (br s)

o

25
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vl A|l2He Az 2 Edd Sejurs ¥k g

(Aol 1 WX 6 2 Hlulof] 1 WA 2]
olZ & JtA BH7) stolA, ZZE(N) olHEolEY0E (17.5 mg,
0.05 mmol)e} 7] Ao % ¥HuFgdde mWE Rz FFE (0.025
5 mmoh)E E#tEA FE F, 7]l 10 miY A EE2FAE Wil wykEhd

5mM(Cr 71¥)9 &0 &4& &

600 ml %< Parr §F371E FH|gld 120 TR 2 At B A3 E
T T YEE ol220=F ABetal 255 60 CTE W3 2 5, 180 mig
AtolZ28A 2 2mle] MMAO (isoheptane solution, Al/Cr=1200)E 93},
10 A7) & €9 0.5 ml (2.5 vlo]aE & CnE FYsAT. 2 B 5
B ut

rlo

rpmo. 2 ¥ & 60 bar2 LA g gl HABE do wrgr] ¢
eEdoz AL gL, 45 CE AEHEE 243l 500 rpmez 15 £ &<
wekstgivh. o Ed 2l HEE Fau, wEr|E =2fo] ofolx/ olAE

bathg o]&3ld 0CTE 23 ¥, Hlgkg oddAE HH3 ventd + 0.5 mlY
15 =4]Ql(GC internal standard)S Y oFATh 1 S Hk27) 9
AA FEE 2ml H3d = quenchstil, Lo
fiter2 FE3do GC-FID AZFLS wWEJT. T3 liquid  product?]
distribution® GCEZ E413}9t}. T3 g vrg-dof ethanol/HCI (10 vol% of
aqueous 12M HCI solution) 400 miE Yol mutsts FE st 1A 9 2

20 EA59ct 53 289 = 65T vacuumoven oA B AZEHT

£-& PTFE syringe

2
Ho
R
-z

i

71 AAld g wade) A3E o Eoll Aesd

[ 1]
Activity [1-C6 |1-C8 |C10- [HAO |HAO+ |[PE |C6 |C8 |Total
C40 iso. liso. |
ton/molCrwt% [(Wt% |(wt% |wit% |[wi% [wt% (wit% [(wi% |wit%

/hr

A Ao 1 156 392|526 6.4 {919 98.3 | 0.1 1 0.3 | 99.8
AA e 2 308 356 (564] 58 | 92 | 977 | 0.2 | 1.4 | 0.4 | 99.7
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AAe 3| 212 [19.2|686| 9 [878| 968 | 06 | 1.6 | 0.4 | 99.6
AAld 41 110 |421|506| 58 |927| 985 | 0.4 | 0.66 | 0.17 | 99.8
QAo 5 254 |60.4{319| 6.7 | 923 | 989 [0.03]| 0.7 | 0.2 | 99.8
HAAl4 6 44 4241499 54 (923|977 | 08| 09 | 0.2 {99.6
Hlad 1% 4 112688 - |807| - 05| 45| - -
e 2| 162 |495|405| 59 | 90 | 959 | 16 | 1.5 | 0.3 | 99.3

Bl o 12 = 45°C / 45 bar,

Cr(acac)’ / [cat] = 0.014 mM / Al/Cr = 1200 (MMAO) / 60°C / 60 bar / 15
mmn

471 & 1e sk, 24 2 AAde A, mlatdel] B,

%, B4 wgdAs 2o, §3 TzE K UI= sERe
ek

olx2d aFd EEY A@VE AFJE olArIE EIANZ
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(37 1]
23 el s7) By 12 BARE 28 sy o4 EFes

Y= IFE
5 [(shska 1]
Ris, A R
| |
R2 R3

2 A7) ﬁ}@}é‘ 1i EAHE 380 e zdg on|sta,

A= BA(B), 2A(N), Q(P) =& el Z(Sh)o] 1,

10 X= 42 S y¥ZH oz Q(P), A (As), == HE]E(Sb)ol 2
_]

el e IEt Aol AH¥AoR, &Y, GFA, ¢LAHGdT], ¥
dZEE7IE o|Fo Tl AEHE 1F ol AF7F ABHAY
29", g2 6 WA 209 ofF 7ol
15
(37 2]
A1l AojA,
A7) 34 19 R1 WA R4, 244 59
a1 WA 109 @47, gas 1 WA 109 ¢S]
20 WA 109 dEAdIdr], R i 1 WA 109 ¢FAALAEVE o] Foixl
ol AdEE 1F ol g A&Vt NBHAY AfH, dLaF 6
otd7|<l, = Fit=.

[*d+3 3]
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X a2 9ol sl = ek(meta) %’47?] T o= dhurtol,

gag 1 WA
109] &7, d2F 1 WA 109 EF4)7]

L Sag 1 WA 109 2BASL7,
9 @as 1 WA 108 PUAYANE olRold ZeA HaE 139 Aarlz
ABHAY 298, YV FFE.

5
(373 4]
A1l lojA,
A7) 88 19 R1 WA ReE, 7442 5HHLE, F ©AF 6 YA
20¢] #HdrlolH;
10 X A7 F9ol thsh welmeta) £ telpara) AA T E o]0
B4 1 uUix] 109 &), A5 1 WA 109 EFAV], AT 1 WA
109] ¢ZAd=d7], 2 g5 1 YA 109 EZLALIE o]Fo oA
Agg 13 ol XNEriz XY AFY, s FEE
15 (3% 5]
A1 lejA,
A7) dsha 2] XE Q(P)ol, Ax EA(N)o]H,
271 #8219 (RHRHX- 2 (RHRHX-Z2 EAHE Z7)(Moiety)=

= 1
247t 3y) FRAER EAGE, A0E T8

. g [ .S 5
SWN\; f”ﬁw{ws S /J“% f I s~ /H\ o
N ?Jv A ’l?: %/i e | 5PN f
20 | §

23



WO 2016/200000 PCT/KR2015/014032

o~ Y—" ?lM&g Sg!Med \.s S§/
: e
e % /9'”‘“? ™ N N
L] WA 1 £
\T %, /»‘\P RSN T/ N F? N X}\\\‘ S
!

[% 7% 6]
Ag WA A5 2= JFE 2 AF(Cre s, 77 2+

5 3=

4+ 7]

st7] gt 112 BAEE 258 e, 77 2F =
10 [shet4] 1-1]
L]

Y3
371 Bt 1-19 A,

& A7) Eea 118 BAE S 2F0] BHEYs st

kl

AE F2(B), Z&(N), A(P) =& AEE(Sb)o] 1,
15 Xz SHHLR Q(P), ¥la(As), o ¢HE(Sb)o] 1,

st EE oste 4X0] AeFos, 9y, @I, PERY), o
PPUB7NZ olFojR ToH AEY 1F olgel AW ABHAY
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Y1 WA Y3 5
ol 27, EE gA44 1 X 109 sﬂEﬂio}olc Z7hdojt},

5 [B7% 8]

4 2 BEAH
10 z2ulg TP, AW eYnod & o) A2

*

Ri._ _A.___R4
™.

R2—X "X“—Rg3
vwﬁ*‘wz

15 A= %Zﬁ(B) A2(N), O1(P) TE °¥E1E‘-(Sb)01ﬂ
XE 747t SRR 0E QA(P), Hla(As), B FEE(Sb)o] I,
R1 W7 R4=, 8t =932z,

)

of delz

SAPETE o]Fo oA

20 ZAgdH, 245 6 WA 209 old7)oln
Cre aAEol1

Y1 WA Y3s 74 =

ol =AM, = "4 1)

oz ols:?lyl AZ A} oL;g)\A_Lpéﬂ 1:11.

3 1] =2 = =~

H 1T oY AErrt xaEgAY
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[ 3 9]

AgFell AoiA,

A7) FAE  AAE IRZEWM)  olAEoAEUCIE,  IEE(N)
Z2gtol= HEZSO|ZEZFH, IAZEF) 2-dgdAlxdolE, IZE)
olAdlElo]E, ZAZEFWUN) HEFE, ZAERFWUN) IHetxoolE, IAZEF(I)
g-dlolE, IAZEF) ET2(226,6-HEZHHE-35-AH AT o]E), 2
ZEU) zHolgo]ER o]Fojx FoA MEH 1F oL T gsE,
£93 &Y avFgE Sof AJ=H".

(%% 10]
A8g] AoiA,
A7 2SFdie EgddE &FulgE(rimethyl  aluminium), Egol¥g

&2 o) E(triethyl aluminium), Egjol2Z2 W <5 u]H(triisopropyl aluminium),
EgolArE o 2 1] E(triisobutyl aluminum), e dFulF
A 2= 7] & 2 g} o] = (ethylaluminum sesquichloride), gold gFuH

£ Z 2}o] = (diethylaluminum  chloride), ol¥ <&Fulg Y& zZelo]=(ethyl
aluminium  dichloride), "2 Y%7 54K methylaluminoxane), 2 712 #
v g &5 1) =4Hmodified methylaluminoxane)o. 2 o] Foix FojA Aed 1F
ol & Eoste, W &yamEtg o A|LH.

(7% 11]
Aggtoll AojA,
A 473l kg8 o) AlxH,

(473 12]
Ag&o] we

= °
1 =2
Agsto], da-2elds st GAE 2Tste, S4B s ¥y,

(%73 13]
AgFel wE Ful Alxge A stol, cdY 4%I WwES
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