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b (930umol 2M3BN) » # % B B H # E A 2% 125 C=

mﬁ&@%#’%@éz%m%%i$%m,i%JYOF
S BA o BEKREBIRASMH = CBE(ELO) T HE K
— GC & #H » A A B FPHEEMAHEDXRER AR E
» #3 B 3PN Z2M3BN R BE A R AW X & -
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A7
B7

A R (D)

1 T &R RARE

- 24 BF Ml %2M3 % 3PN # PN 3PN/2M3

O 32
3 03:00
B "”(O_Q_m) 01:30
3 03:00
O, 2
3 03:00
O,z
3 3:00 h

£ P%—O_M; 1:30 hr
/3 315 hr

-6 -

4.1%
4.9%

2.5%
3.6%

2.8%
4.2%

3.0%
5.3%

3.6%
5.4%

8.0%
10.0%

4.5%
6.6%

5.3%
7.8%

5.5%
10.2%

71%
11.0%

12.1%
14.9%

7.0%
10.2%

8.1%
12.0%

8.5%

15.5%

10.7%
16.4%

1.98
2.04

1.83
1.86

1.87
1.86

1.87
1.94

1.95
2.05
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A7
B7

24
Ao BEA ()

k1 T2z & f1RR

B ¥ #2® 4% BB %2M3

1 A 60')'\0 o/"fo'b)z
g3

2 e o).

Me Me

w

GG o

S

@, A
Qé—@’?@

Me

(B D),

01:30 36.6%
03:00 34.6%

01:30 43.7%
03:00 47.8%

210 27.7%
3:.00 17.8%

1:30 39.6%
3:00 54.6%

1:30 31.0%
3:00 43.4%

-27 -

% 3PN 4 PN 3PN/2M3
20.3% 56.9% 0.56
22.0% 56.6% 0.64
04.8% 68.5% 0.57
26.9% 74.6% 0.56
37.3% 65.0% 1.34
53.4% 71.3% 2.99
23.3% 62.9% 0.59
31.0% 85.6% 0.57.
20.4% 51.5% 0.66
27.4% 70.8%  0.63
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A7
B7
. 25
A~ BB ()
1 — Z & R R
¥ & A B B %2M3 % 3PN 4 PN 3PN/2M3
Q‘Q 01:30 20.1% 29.2% 49.3% 1.45
[Q -}-p .f.(f;}] 03:00 25.1% 36.3% 61.4% 1.45
8‘%9 01:30 36.4% 36.4% 72.8% 1.00
[ {_ ] 03:00 34.9% 35.2% 70.1% 1.01
g < 8’8’\- 01:30 35.6% 32.1% 67.7% 0.90
)i T ° 03:00 36.7% 34.8% 71.4% 0.95
. {( %o-]—p Pfo-p]
2 2
9 Q 01:30 8.6% 13.8% 22.4% 1.6
- : % 4% 33.2% 1.59
[Q"'f"'o o\p{OQ] 03:00 12.8% 20.4% 33.2%
2 2
8‘%0, 01:30 48.0% 34.0% 81.9%  0.71
;e 03:00 40.2% 27.2% 67.4%  0.68

@ P
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B7

B

11

13

14

15

ST P IR O S S R R SR

12 -

26

Ao~ BRRABER ()

x1: T Wz & ft x &
& A B Bl %2M3 % 3PN # PN 3PN/2M3
8-8 01:30 15.7% 48.7% 64.5% 3.10
[ ? 9 03:00 6.8% 60.7% 67.4% 8.97
< %O«}-P P{-Ovs ﬂ
2 2
8—8 01:30 43.4% 39.6% 83.0% 0.91
-0 0 O O-
I\ 03:00 40.4% 43.2% 83.5% 1.07
Q1 TP
2 2
| %& 01:30 34.3% 43.0% 77.3% 1.25
(S)\fa ﬁv/% 03:10 35.6% 39.3% 75.0% 1.10
7} OQ 1.5hr 39.0% 31.1% 70.1% 0.80
) \° 3.0hr 34.0% 35.8% 69.8% 1.05
QOTP PTO ]
[ 2 2
Q 1.5hr 7.8% 12.0% 19.8% 1.53
16.2% 24.8%. 41.0% 1.53

C§° t,f N _to PL 3.0 hr
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27

Ao~ BRRBEEA C)

B

16

17

18

19

20

A1 T &R R

& 4R By i

%2M3 % 3PN # PN 3PN/2M3

[ Qw ; é %ﬂé:}l‘ 3.0 hr

1.5hr

S eY
C?-ot pJ[oPL 3.0 hr
19

215 hr
3.0 hr

4 Ql 1.5 hr
&1

[ T

45.2%
45.5%

18.9%
22.8%

29.3%
27.9%

27.0%
27.8%

43.2%
43.0%

-30 -

29.4%
29.6%

23.8%
28.5%

38.4%
42.0%

36.4%
37.3%

30.7%

32.6%

74.6%
75.1%

42.7%
51.3%

67.7%
69.9%

63.4%

65.1% .

73.8%
75.6%

0.65
0.65

1.26
1.25

1.31
1.50

1.35

1.34-

0.71
0.76
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1k
it
13

A7
B7

28

A AES ()

B b

21

23

24

25

1 : T _Hza fLrE

& A ¥ M %2M3 % 3PN 4 PN 3PN/2M3

1.5hr 38.2%
3.0hr 388%

1.5hr 48.2%
3.0hr 47.6%

°’P€ b)21-5 hr  30.4%

3.0hr 18.9%

Q-
’\%\9 1.5hr 49.4%
'Z oe-o 3.0hr 53.1%

\Qg\ ; 1.5hr 30.8%
! -0
'P”; : df , T sohr 31.0%

-31-

26.8%
27.1%

35.4%
35.4%

50.0%
59.3%

13.2%
14.2%

37.6%
37.8%

64.9%
65.9%

83.6%
82.9%

80.4%
78.3%

62.6%
67.3%

68.4%
68.9%

0.70
0.70

0.73
0.74

1.65
3.13

.0.27

0.27

1.22
1.22
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26

27

28

29

30

29

)

21 TZH 28 RARE
% BF B %2M3 % 3PN % PN 3PN/2M3

{ 1.5hr 36.5%
-5 3.0hr 34.3%
X&\% 1.5hr 65.3%
°§ g 3.0hr 64.8%
J &1 1.5hr 63.0%
of k- 3.0hr 66.1%
(0]
~ 0 1.
(o} 0
'}3»c% 1.5hr 18.8%
A 3.0hr 28.8%
2 2
OH HO
1.5hr 29.2%
MeO Me
[ ’ ‘E ;_[Q?L 3.0hr 30.9%
-32.

47.5%
49.8%

17.7%
17.7%

8.6%
9.3%

24.0%
37.1%

39.9%
41.9%

84.0%
84.1%

82.9%
82.5%

71.6%
75.4%

42.8%

65.9%

69.1%
72.8%

1.30
1.45

0.27
0.27

0.14
0.14

1.28 -

1.29

1.37
1.36
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A7
B7
Zo~ AR (30
21 : T-H = & &81tRr i
7 2% A% B A %2M3 % 3PN # PN 3PN/2M3

31 P @ 1.5hr 43.7% 26.0% 69.7% 0.60

80hr 39.7% 27.7% 67.4% 0.70

32 15hr 10.4% 16.8% 27.2% 1.62
30hr 12.3% 20.0% 32.2% 1.63

33 6 15hr 45.3% 35.7% 81.0% 0.79

g\g 3.0hr 44.7% 35.6% 80.4% 0.80

34 [ LZ 5{'0 L1.5 hr 40.8% 34.6% 75.3% ~0.85

3.0hr 449% 37.7% 826% 0.84

Me Me

& _
i}j
f%’ 35 % 1.5hr 16.6% 20.0% 36.6% 1.20

3.0hr 19.6% 22.1% 41.7% 1.13
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AT
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FANE - S E 2 ML

220 2-F A 3-THKZEHILARA

B %2M3 % 3PN 3PN/2M3
01:30 81.1% 20.9% 0.26
03:00 52.3% 42.8% 0.82
01:30 89.6% 10.8% 0.12
03:00 72.3% 24.7% 0.34
01:30 78.9% 11.9% 0.15
03:00 83.9% 11.8% 0.14
1:30 90.9% . 8.3% 0.09
3:15 83.7% 12.6% 0.15
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AT
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37

38

39

40

Kk 2 2-WA-3-THKEZEZHILERE

(eI, A,
-
(éo)_" ~{oES),

(%i\ééf(oﬁ)z

Me

B ] %2M3  %3PN 3PN/2M3

01:30 7.7% 93.0% 12.04
03:00 59% 94.6% 16.03
' 01:30 25.4% 76.0% 299
03:00 14.2% 86.4% 6.09
2:10hr  5.6% 94.6% 16.96
3:00hr 5.6% 94.6% 16.85
1:30hr  50.0% 48.2% 0.96
3:00hr 15.1% 83.9% 5.56
1:30hr 64.0% 34.8% 0.54
3:00hr 43.0% 55.2% 1.28
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A7
B7
Yy 33
Ao~ B ()
k20 2-F7 A-3-TH MK EHALRAE
2o i M %M3  %3PN 3PNA2M3
o0 01:30  6.7% 89.2%  13.39
41 ole” % 'fO 'Q] 03:00 5.3% 89.6%  16.83
Q1; 2
< 8’8'5_ 01:30 24.1% 72.2% 3.00
42 MCHATA 03:00 23.9% 73.4%  3.07
) [< ?O—]»P P{—O—s >]
2 2
8‘% , 01:30 8.6% 88.4% 10.24
43 /°°\o © 03:00 5.8% ~93.9% 1625
[{ 2—0—}5’ Pfo-s >]
2 2
8_8 01:30 55% 94.6% 17.29
44 0 q 03:00 5.4% 93.4% 17.23
[(}O]Lp’ Pfoﬁ]
2 2
4
lﬁ | -~
! 16.76
jé 01:30 5.6% 94.5% :
by 45 DA 03:00 57% 944%  16.71
TRt e
g 2 .
i
%
/6\
,f
4L
gp
o
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Al
B7

EANY S E L N

& 20 2-F K -3-TH = EHIbr R
BF ) %2M3 % 3PN 3PN/2M3

fE 5 & 01:30 5.5% 93.8%  16.94
46 (53\“3 Sv% 0310 5.0% 93.9% 1867
- a

8‘%@ - 1.5hr  40.9% 51.4% 1.25
;er° 2.01

47 ] \° 3.0hr 30.4% 61.3%

b
*
By
g
S
i

1.5hr 16.7% 74.6% 4.47
30hr 6.3% 82.7% 13.21

7
"Bt

15hr 36.6% 60.8%  1.66

49 [Q{j \Té)[ 30hr 14.4% 81.8% 5.§9

-~

1.5 hr 5.5% 89.4% 16.19

50 [C?OTPP O\pTo?] 30hr 52% 89.4%  17.10
2 2

D PR OIS HOm e S SN
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A7
B7

A AR ()

k20 2-F K-3-T W2 & k16 &R

\Eﬂ‘
=
e
OH-
St
Fw

51

55

BEM %2M3  %3PN 3PN/2M3
1.5 hr 54% 91.7% 17.12
3.0 hr 57% 91.2% 16.08
15hr  54% 90.5%  16.84
30hr 5.2% 90.2% 17.30
15hr 7.0% 91.1% 13.05
30hr 5.8% 91.1% 15.73

15hr 9.9% 88.6% 8.92

30hr 5.8% 92.3% 15.93

15hr 16.8% 81.3% 4-84

3.0 hr 9.0% 87.9% 9.75
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AT
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EANS S EL NGRS

K2 2-FA-3-THHEZEMHRILRE
%4 2% B ] %2M3 % 3PN 3PN/2M3

1.5 hr 5.5% 92.2% 16.86
3.0hr 5.3% 92.7% 17.49

N B E )

. . e

S

‘15hr  20.7% 79.7% 3.86 2
30hr 9.9% 90.0% 9.13 7

i5hr 7.7% . 90.2% 11.73
3.0hr 5.1% 91.9% 17.93

1.5hr 9.7% 89.1% 9.17
30hr 57% 93.1% 16.26

1.5hr 57.7% 39.3% 0.68 _
60 SN 3.0hr 32.3% 65.2% 2.02

TR RO R m S B S RN
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TR N m B T E N

A7

B7

Ao e (2

22 2-F A-3-THMEZEHL AR

\mé}
=
B

5 OE 1.5 hr

61 - \qs? 3.0 hr
(o]
%ﬂl

62 3.0 hr

(l:fo ) 15hr

* 3.0hr

Ol O ron

64 3.0 hr

B P %2M3 % 3PN 3PN/2M3
50.5% 47.1% 0.93
28.6% 69.2% 242
15hr 18.5% 80.9% 4.39
57% 93.6% 16.53
11.0% 87.7% 7.99
6.2% 91.7% 14.73
70.7% 28.2% 0.40
47.6% 51.5% 1.08
54.2% 45.3% 0.84
30hr 37.3% 62.3% 1.67

S ADL wsw

MeO Me
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AT
B7

FANE O B NGRS

k2 2-F R 3-THMEZ EZHILEE
B4 A% ¥ 75 %2M3  %3PN 3PN/2M3

Q& 1.5hr 10.4% 87.5% 8.44

66 30hr 11.1% 86.5%  7.80
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PR T TS A R B R e S B

AS
BS
ZHIEZ R AAL R E R FE IR 24 K -3- B AR

Wb XRRHE (RWLEM

—fEA AR ZHIEA AW Z RAI R AR R
AHBEZRRRM T E R —HEIBCEREGNE S A
FEF)I-AR/KA-BEH R AZIRM A E KRR RAE
BHRR — S BAAATHBRBERACFIHELETFTEITHFE -
AEATHBTHAI S REASIHBEBERLSTF > ARGk
HWEZHBBEALT Y -

- ~ HYDROCYANATION OF DIOLEFINS AND
FXANHR (BRAILM T [SOMERIZATION OF NONCONJUGATED 2-
ALKYL-3-MONOALKENENITRILES

Improved liquid phase process useful in the hydrocyanation of diolefinic
compounds to produce nonconjugated acyclic nitriles and to the liquid phase
process of isomerization of the nitriles to, among other things, 3- and/or
4-monoalkene linear nitriles. The improvement involves conducting the process
in the presence of zero-valent nickel and a multidentate phosphite ligand. Novel
multidentate phosphite ligvands and catalyst precursor compositions made

therefrom are also disclosed. )
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A mM - HCN# a8 % F k{2 & 100:1 £ 5,000:1 -
—HEBRKBA-BEL S YL R AR B R R &R
Tk Has2#H—FRRBA_HELESH R — HCN R
RRE  ERRROLGHA—SCERE{LEREIS —FEHG
FTHa k& X 111> 101>1V> V> VI» VII» VIII» IX» X >
XI' XIT» XIMT A XIVZ b & Pam B $ R X &
BB BEATIAEABELATASMZIELAT  BITHZREA
R B A% EHLRRE

-7-

A#IE R EBA ¥ BB K42 HE(CNS) A4#4 (210X 297 4% )



527339

...............................................................

...............................................................

s PEEARE

~
—_—
/N

e ®) (@) —_
<4 A% ~
= ~ a
D R W
2t o v
. V\\/ O/ o7
o 1 V.

K, III

K IV

ARKFER AR T BB KEECNS) AdiAE (210X 2972 %)



527339

.................................................................................

...............................................................

A VII

AR REEA T EE LHZE(CNS) A4M#& (210X 2972 %)



527339 N

x>~ PHEFARE

R . .2
5 ~_ Rz Rz‘ R
R ~ 5

* \ I~ rl gl / VR 2

. R' R R2
RL_A ‘ /- »

, (0] ‘ 0 2~ R

TN / '

R O-PR, P~5 NS .

-10 -

A&TE R ZEA T B E FKAZHE(CNS) A4 (210X 2972 %)



527339

A PH A

-11 -

A#EREBA ¥ B E K2ZECNS) Ad#B (210X 2972 %)



527339

A8
BS
C8
D8
N~ YHEEA B
N
R U\44l\ R*‘Z::f>‘_Rz
9 [ — 2
R"/ I R > R
o . Q - 2 NCU R?
7N [ / A\ I
R | O_-P\ ) vP“O(\\/L Y
R! o] O | R~
| \\J | R!
R?2  R?
A XIV
£ F

FR' > HH % L 12 12BBEFX—%&  —&
K=k K CH,OR % R4 CL 2 Cpol £ 5 4%
#R2E S —@R LEL— &EL K CHOR?;

AR >3 GHH B F L 1212888 F2—% &
% = # )8 & - OR’> =PR3{¥C§_C,21,E, » % CO,R’ >
£ R CIE Con &k > K& %&£

%\Rzl\ Bl 4 H § % CHO £ 1% 12@% & F2—% -
;,zmkcz.zgﬁmﬁ’ow’;tﬁv R4 C, % C, % %> CO,RY
£+ R C 2 CLi > % CR»NO) £+ R4 C, £
Cia e %

Z\R“/\ M4AH B1:2 2@88F—8& 8 X=4&
Bk K COR ¥ R4 CLECLtE i 5 XA
SRS 4 H A 1E2 12@2EFZX %  —8R K=K
BE - RBFE

INMARAEFHFEHNEBEE I0BXARRFFE A F B rEit

-12-

gk R ZEAF B E RKAZF(CNS) A4 (210X 2972 %)



527339

12.

13.

14.

15.

16.

17.

18.

19.

N R I E D

St T o

RETHLALDE I0FAIARFTE 2T ZRELKR
J& & bR B o

REFFEAEBE I0BIRRFE A FHZAAILKR
etk & 12 8 4 -
REFHFEIAKLB L I0FIRRFIF A FH_HEA
eSS B 4E I0EREFIELEE -_HFHKE -
RETHFEARB S VAR F  EFPZ_HEL
e EaAaY 1,3-T=% » E-2,4-T =% » R-2,4-T =
%o MR-1,3-K% =B R R-1,3-% = % B 8 & 2 % -
RESTHEAEBE 0ALRRF > AP HLAILR
B — 8 0OCE 150C 2B & F #47 ¢
REFFEANEEHF AR F A FH R ALK
B R - HCN# B2 E F A3 8 100:1 £ 5,000:1
2 M -

REFYFLEANEBE I3AZRRFF £ FHRALALLR
B M > HCN # @82 EF k48 100:1 £ 5,000:1
Z M -

— R HE 2 EEAI-EHFHIEHLRBEZI R F E
IR RROLA - LERERK/REY—REAG TN LB
£ 111> 111>1V> Vs VI»> VII» VIII» IX» X » XI» XII »
XIII 2 XIV 2 fb o fm k2B smiahsfen s
CFXLEBBAT QAW BELET  EFHEHLRE

}H

-13-

AHEREBAFEEB KEZE(CNS) Ad#L#E(210X29720 %)



527339

x>~ FHREAE

4

-14 -

AR RAEBA T BB EXZHE(CNS) A4 (210X 297 2%)



527339

-15-

A E R LB BB XEE(CNS) AdR& (210X 2972 %)



527339

A bHEARE

-16 -

AMIEREEMA ¢ BE KR ECNS) A4#L# (210X 29720 %)



527339

X~ YHEEAEE

-17 -

A& EREHEM T BB XZE(CNS) A4LE (210X 2972 %)



527339

A8
B8
C8
D8
N YEEA K
R*
| e 2 R~
R@R N
2 PR _ —R*®
RZ I \/\»R‘ Rl@ RY -
— o o O/. ' RZ"
[ .
R2 N -O;P\/ \p /@[
' N©) 2
R! . 0 0 | R
. - Rl
%, XIII
R? > R R?
AT e
RY ‘\\%R“R' —/ Rr?
RZ' . y; . .
R? \l _p\/ P \I 3
Rl _O\\ /o flll R
/ R?  RT
\F X XIV
£ F
AER'> 3 H % L 1% 12@B28F —4%& &
=gk o K CH,OR’» 4 R°42 C 2 CL, i & 5 #
H#rEVY—M@BR ©ELE— % %K CH,OR?;
AR5 F4ZH § % A 1% 12M@88F2 —4% %
X=Z#mIE X OR £+ R34 C, 2 CL i & » &% CO,RY >
£+ R34 C, 2 Cph 18 R & FE
AR5 %4 H £ CHO> £ 1 £ 1258 & F 2 — &% ~
B R =Z=%EAEORHE ¥ R C, 2 Ci, 5 £ CO,R?Y
-18 -

AR R EEAF B B KAZHE(CNS) A4HL# (210 X 2974 %)



527339

A8

B8

C8

D8
s WEH LA
£+ RME CIECylr & » £ CR)O) £+ R4 C, £
Cio e % |
AR H A 12 12M@88F2—%8 - —@BK=H8B
BHk o % CORP £+ R32C,ECLi ik XA
RS> %4 H LA 1Z 12B@BERFZ —4 -~ —8 K =48

R&BFE -
20 BRFEFPH EAHHLEE 19 AR RFix o £ F 32 36 2-

21.

22.

23.

24.

25.

26.

27.

W EA-3-EHBEHF2-FEX-3-THIE -
REFTFHEIAEBAF I9FAXARFE A FHZEHBILLR
Je & R B -

REFFEHEDSL I9FBAZIKR R F &
Rtk & 12 S # 4 - |
BREFEFHFIANEBASL I9BIARFTE £ b 33 £ 2-
EE-3-EHHFAEEY 2-TRA-3-THBER 2-®£-3-T
W BE T f1 Rk, 2 B -

REFFIHANEEDSF I9FXARFE  EFZEHBILLR
1t #% — B 60C % 150°C = & & F i 47
BREFEFFHFEHNERSF 21 I ARFTE - £+ 33 2% 8, 2-
RE-3-BEHBHBEATCSGHZXFT b £ 4% 8
100:1 £ 5,000:1 = B -

REFFIHNEBRSF 22U RFF L F k£ 5 2-
A -3-ZEH B HB R LTS EFT I FEANDE
100:1 £ 5,000:1 = B -
—#ZAagTAASEK X X XII» XIII & XIV 2 16 &

-

LFZEAEHRAK

-19-

AWK R ZER T BB LHEECNS) Ad#& (210X 2974 %)



527339

o~ PHE A E

MR BN SRR DB B RS T

) X XI

-20-

AHER AR T B E KZECNS) AdRB (210X 2972 %)



527339

A PE A

-21 -

AHRERESA T BB EZECNS) A4##4 (210X 2972 %)



527339

A8
B8
Cs8
D8
L E N
td

%R“\dﬁﬂ—lé6ﬂmﬁ@%zj“ . % CH,OR®: #
TR CIECeiE HKHRAREVP-—EBR LEL—&E
% % CH,0OR’;

SR %534 H A 12 6@%RFziEs  ORP» £ &

R C, & Cetn £ 3% CO,R* £ R¥2 C, £ Co 5 £ -
%8 CeE Cpo¥ &
AR5 # H B 1% 6@aRFZEL % ORP» £

4’R3{? Ci1E2Celn ik R A
/_'/f:f;?@/\zdﬁ—H L 1Z6M@aRT2EE  OR» A ¢
R CLE Com Ak + % COR' > 29 RV Co% Cro% £
YHCLE Cotr ko

28 —HEYR AT ALY R4 —THE{LR—REFEFHFEL

HEBF 27THA SR ATHBEBERE T -

V

-22-

A#E R ZBAFY EH B KEECNS) Ad##4 (210X 2974 %)



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

