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1993, 76, 521) -

(0] (0]
(@]
. NQN\/L R™ Rh(OAc), Q’R OH
=R, + N o~ —_—— —_—
R' R'

-23-

co s ARERJEEN & BB TEE(CNS) A4A (210X 2972 %)



1240613

A7
B7

A~ BB (17 )

st B T K AR AR B BR o

M — B RBEH T A mE BRI L -3 3-=
& % 3% & % (Bessard, V. ; Schlosser, M. ;w & 8, 1991,
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A7
B7
A~ BAFE (S ) )
7E YA
24 H| H H
"X E A&
25 H| H H
-F R OE -
26 % H| H H
ET A
27 H| H H
2-(-REE)
28 . % H| H H| 72
99 I-vAF K H i H
2,4,6-= 7 % 49%3(246—‘
30 2 (HH Hop 40 | wxxg)-2-8
| A t
BAEE-F E
31 | H| H H
T-(l-wh o) -
32 & £ H| H H
3-(2-(1, 3-= 10% =23 & &
33 lmmmawy| 0 H Ho| 75 # R 4
& &
7-(1-(1, 2, 4~
34 lza)-gx |H| H H
2-(2-wk & &
39 |mx)-z4 (B H H

NMR& & = # %2 -

x2:

T%Z%‘Q@é\%&mé-ﬁh\iﬁ&?ﬁ%&'!b b & H1-35%
ReHRHTzLedHhdm T éﬁﬁi{bg&
BRAZDEFHS G ALEIHRRBYULOYZHBRE
NMR # #

4&’—\% ’ﬁﬁNMR

1 (CDCI13): 1.0(d,2H), 3.8(s,2H), 6.6(m,1H), 7.2(d, 2H) 7.25(d,2H)

1H)

2 (CDCIS) 1.0¢d,2H), 4.0(s,2H), 6.6(m,1H), 6.95(d, lH) 7.0(m,1H),
7.2(d,

3 (CDCL3): 0.88(d,2H), 1.3(d,2H), 1.5-1.8(m,2H), 2.0-2.2(m,2H),
2.5(m,2H), 3.7-3.9(m,2H), 4.1-4.2(m,2H), 4.55(m,1H), 6.5(m, 1H)
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A7
B7

A BRH (B )

4 (CDC13): 0.25 (s, 6H), 0.7-0.8 (m, 2H),0.87 (d, 2H), 1.2-1.4 (m, 6H), 1.5-
1.7 (m, 2H), 2.45 (t, 2H), 6.45 (bs,1H), 7.3-7.45 (m, 3H), 7.45-7.6 (m,
2H)

(CDCI13): 1.05 (s, 2H), 1.53 (s, 6H), 6.5 (s, 1H), 7.1-7.5 (m, 5H).

(d6 A& ): 1.6(s,3H), 7.1-7.3(m,5H), 7.45(s,2H)

|3 |

(CDCI13): 1.3(s,3H), 3.9(s.2H), 6.8-7.0(m,3H), 7.25(m,2H), 7.35(s,2H)

8 (CDC13): 0.89 (2H, s), 2.03 (3H., s), 3.75 (2H, ), 7.1-7.4 (5H, m)

9 (CDCI3): 0.94(d,2H). 2.8(t.2H). 3.1(t.2H), 6.6(m,1H), 7.3(m,4H)
10 (CDC13): 0.85(d.2H), 2.8(.2H), 4.3(t.2H), 6.6(m,1H), 7.6(m,2H),
7.7(m,1H), 7.9(m,2H)

11 |(CDCI13): 0.92 (d,2H), 1.58 (s, 4H), 3.05 (t, 2H), 4.55 (t, 2H), 6.6 (bs,1H),
7.39 (s, 1H), 7.47 (s, 1H)

12 (CDCI3): 0.87 (d,2H), 1.2-1.4 (m, 6H), 1.57 (m, 2H), 1.79 (m, 2H), 2.47
(td, 2H), 3.92 (t, 2H), 6.44 (m,1H), 6.90 (bs, 1H), 7.06 (bs, 1H), 7.46 (bs,
1H) -

13 |[(CDCIl3): 0.87 (d,2H), 1.2-1.4 (m, 6H), 1.5-1.8 (m, 4H), 2.47 (t, 2H),
3.67(t, 2H), 6.42 (bs,1H), 6.9-7.1 (m, 6H), 7.2-7.4 (m, 4H)

14 |[(CDCIl3): 0.88 (d, 2H), 1.2-1.5 (m, 5H), 1.55-2.0 (m, 5H), 2.4-2.6 (m,
2H), 6.40 (t,1H)

15 (CDCI13): 0.90(d,2H), 2.6-2.9(m,4H), 3.6-3.8(m,8H), 6.5(m,1H)

16 |(CDCI3): 1.2(s,3H), 3.8(s,3H), 3.9(s,2H), 6.8(m,4H), 7.35(s,2H)

17 [(CDCI3): 1.1(d,2H), 3.8(s,2H), 6.5(m,1H), 7.2-7.35(m,5H)

18 [(CDCI13): 0.92(d,2H), 2.8(t,2H), 2.9(t,2H), 6.45(m,1H), 7.15-7.3(m,5H)
19 |(CDCI3): 1.18(s,3H), 1.78(m,2H), 2.42(m,2H), 7.1-7.2(m,3H), 7.2-
7.3(m,2H), 7.3(s,2H)

20 |(CDCI3): 1.17(s,3H), 2.76(s,2H), 7.1(m,2H), 7.15-7.3(m,3H), 7.35(s,2H)
21 (CDCI3): 0.89 (d, 2H), 0.88-1.0, (m, 1H), 1.1-1.35 (m,4H), 1.47 (q, 2H),
1.6-1.85(m,4H), 2.48 (td,2H), 6.42 (t,1H)

22 |(CDCI3): 0.87 (d. 2H), 1.15-1.3, (m, 2H), 1.35-1.9 (m,11H), 2.40
(dd,2H), 6.43 (t,1H)

23 (CDCI3): 0.87 (d, 2H), 0.9-1.05, (m, 2H), 1.1-1.35 (m,3H), 1.4-1.8 (m,
6H), 2.37 (dd,2H), 6.40 (t.1H)

t [(CDCI3): 1.06(d,2H), 2.2(<.3H), 3.8(s,2H), 6.56(m,1H), 7.1(m,4H)

5 (CDCI13): 0.9(d,2H), 1.9(m,2H), 2.45(t,2H), 2.6(¢t,2H), 6.5(m,1H), 7.1-
7.3(m,5H)

26 [(CDCI3): 1.0(d,2H), 3.8(s.3H), 6.55(m,1H), 6.9(m,2H), 7.2(m,2H)

27 (CDCL3): 0.856(d,211), 1.6-1.75(m,4H), 2.55(t,2H), 2.65(t,2H), 6.4(m,1H),
7.15(m.3H), 7.25(m.2H)

28 (CDCI13): 0.9(d,2H), 2.7-2.8(m,2H), 2.8-2.9(m,2H), 6.5(m,1H),
7.15(d.2H), 7.3(d.2H)

29 _(CDClQ L.O(2H). 2.3(s.3H). 3.8(s.2H).6.58(m, 1H), 7.1(m,3H),
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&4 K (0.055%) /m 2 F 3 3
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A7
£ EWHI (3 )
* 4
A EALE P 2 BF M 1-MCP& & (ppm)
09 48 0.0
5H 4E 2.0
2045 42 7.7
405 4% 14. 5
60 % 42 19. 0

T 18 1-MCPE & 1-MCP/a - Bt b th 3 i sE

£ _
. Parafilm@“M”Bﬁ (2. 0% >

ANRBERTEELEERS

24 - LR E AN RM

LEEBBFEND)END/ SR
AI2E T F - 1-MCP/a-B Mo H i (0.54)% 4

MEIANS ST ERFEBE SR

PHBE o BEANCHBAFOINERN LB R GBS KR AF

BRBREEF LDCHERLBLTE

BEKEB B -MCPE RSB RYEMIBLEZTR»HE
A b L-NCP A A& A 5 ik & 8B 44 4 K G B T A
MR E - RSETFEEATI-MCPEAH M ¥ Za R
FHEMBETI-MPEEZFHRABRI KA AERFEL

x5

AL E F X B

1-MCP# & (ppm)
0

0% 42 0.
5% 42 0.02
2045 4% 0.1
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&5

57
B (0 )
35 4% 0.3
60 % 4% 0.8
90 % 42 1. 4

T# 19 1-MCPa 5 % B ¥ ¢ % (HDPE) i % #%

M F &4 5x2. 154 2F F R x5 FE R ZH (HDPE) &
EBEEZEHAL A F 22206 ppn 1-MCP (2 H /88 H7) X &
LN c BHE AERTHRESSHEBFTFHARMA
e REIHHESHAEF - BRI-MCPE LML RS

TR > EERFI-NCPR B Z - 54 F % & A 48 B

B A XGEBRTFILANE - ROBEFTL R LF 2 wE T
1-MCP & % B 58 i -

%6
A H T2 | 1-MCPE & (ppm)
0 | 0.0
0.59 4 3. 0
5 4 8. 0
154 4 9. 6
6045 4 11. 0

T # 20 1-MCPa s &K < #F &1

B EAHELOIX2TOT I HBEREEFHALAAF X
2206 ppm 1-MCP(R M /BMMOXR TSI - FHE  #=E
RPBES-SEFFTHARHGASSRBEIHS L 4
FoRZI-MCPREGHMEENMIBLETR I NHEERT
1-MCPam Rl B - - 47 % ik A& R AR B A HR 4 A X ¥ 8k T 1t 18 A
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Ad
B5
g P CEPAEE (S S
1DE&ELEB L EED -EXRT £ o
D& F X :
>'< >l< X Y X
_—C— _—-Si— ﬁ ﬁ 'C? ﬁl
X Yy X v
C=C c=C
/ AN Y
E& F K : (‘? wx
[ wx /[S'\ /Sl’\
RJX
—S— X X Y X Y XY
[ | \ . R \ /
NY —N— N _-P— _—-B—
XLEAHE (2P 25
E, or J wherein:
D is of the formmnula:
X X
1 | XY X,
\lf Y —C— —C— _C—~— —C—
X vy X _.”
‘c=cC c=
/ . 7 Y
, or
E is of the formula:
C NX
H I
NX S— —S5—
[ [ I I
f’\‘JX
_-S— X X Y X Y XY
[ | \ . \ . /
NY _—~N— _~N— _P— _—~B—
-3-

R iR R EB N BB EHLECNS) AP B(210 X297 4)

r



1240613

MEXERYEH =28 F K -

Ad
Bs
W b LERAME (S LA
I N
X : \ ~ —
L 1O /E|D\ N=¢C IC-N\\
/'D\ X X
7
X X
AN 7 N / P
N—C\ C=N PR
& X oz
J& T X
AN O\ / \ /C)
SN= N=N N=N ~
NS TN N=C=N—
Y
~ /
,LC=C=C~—
—C=C—
X Y ‘
ER

EXLEAHE ( FAZLH

wherein:

-4-

I Q
X P p NI
g I AN N=cC
PN X X X
9
X X
\ AN P
\N:C C=N N
N , 4 or X ; and
J 1s of the formula:
\ O\_N/ « 7
N=N o NF NENL Sy=
Y
NG /
C=c=C— _
X or —C=C—

A) each X and Y is independently a group of the formula:
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IS & L E @ L ES L
-(L)a-Z
Y3
Blm& 0£ 8 2% ; &
OF 2 EBERHMBEX % sk 48 48 L TR % b F 48 &
111)& 7% =8 5 TF 7

A&~ @ &E -~ RE -k Tk RBARA AR
B RBRE - mEBD - ZRAHR-ZAR-EHR

. B
KABER - ZREE &
B)GE » A FCAHAARRRKRERK ; Rtaf -~ 35 #
fTmRtafe B R ZREXRMAME B RER
&% L F
DEZREARLCAIRIE BB ZH£ELS A B

EXBEAHE (BAZLH ,
and -(LYm-Z;
B) m is an integer from 0 to 8; and
C) no more than two E groups are adjacent to each other and
no J groups are acdjacent to each other;
iii) each Z is independently selected from:
A) hydrogen, halo, cyano, nitro, nitroso, azido, chlorate,
bromate, iodate, isocyanato, isocyanido, isothiocyanato,
pentafluorcthio, or
B) a group G, wherein G is an unsubstituted or substituted;
unsaturated, partially saturated, or saturated; monocyclic,

bicyclic, tricyclic, or fused; carbocyclic or heterocyclic ring

system wheretn;

1) when the ring system contalins a 3 or 4 membered

heterocvclic ring, the heterocyclic ring contains 1

heteroatom;
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7.2(m,1H)

30 [(CDCl13): 0.9(d,2H), 2.25(m,9H),.3.75(s,2H), 6.45(m,1H), 6.85(s,1H)

31 (CDCI13): 0.89(d,2H), 1.1-1.3(m,2H), 1.45-1.65(m,4H), 1.65-1.85(m,2H),
2.15(m,1H), 2.45(d,2H), 6.44(m,1H)

32 (CDCI3): 0.87 (d,2H), 1.2-1.4 (m, 6H), 1.56 ¢ zu&, 2H), 1.87 ( 2%
2H), 2.406 (td, 2H), 4.12 (¢, 2H), 6.23 (t,1H), 6.42 (t, 1H), 7.36 (d, 1H),
7.50 (d, 1H)

33 |(CDCI3): 0.89(d,2H), 1.7(m,4H), 2.5(m,2H), 3.8-4.0(m,4H), 4.9(m,1H),
6.47(m,1H)

34 (CDCI13): 0.87 (d,2H), 1.2-1.4 (;m, 6H), 1.57 (m, 2H), 1.88 (m, 2H), 2.47
(t, 2H), 4.17 (t, 2H), 6.43 (bs,1H), 7.94 (s, 1H), 8.04 (s, 1H)

35 (CDCI3): 0.97(d,2H), 2. 9' 2H), 3.4(t,2H), 6.6(m,1H), 6.98(m,1),
7.16(m,1H), 7.49m,1H), 8.4(m,1H)
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. . S . DELIVERY SYSTEMS FOR )
EXBERHEE (BALLHE CYCLOPROPENES

The present invention relates to a composition comprising:

a) a compound of the formula:

wherein:
1) each R!, R? R3, and R4 is independently a group of the formula:
-(L)n-Z
wherein:
1) nisan integer from 0 to 12;
1) each L is independently selected from a member of the group D,
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2) when the ring system contains a 5, or more, membered

heterocyclic ring or a polycyclic heterocyclic ring, the

to 4 heteroatoms;
3) each heteroatom is independently selected from N, O, and
S; }
4) the number of substituents is from O to 5 and each
substituent is independently selected from X;
2) the total number of non-hydrogen atoms in each compound 1s 50 or
less; and
its enantiomers, stereoisomers, salts, and mixtures thereof: and

b)" a packaging material.
The present invention further relates to a method to mh1b1t an ethylene response
in a plant, a method to prolong the life of a plant, and a method to__dehver a

cyclopropene compound to a plant by using the composition.
76693-931227.doc _ -6-

heterocyclic or polycyclic heterocyclic ring contains from 1

AWIRR E# AT BB RLZECNS) AdBK (210X 2972 %)



1240613 LA e A ’h

% 001102421 rEAeHE T T

b o R EHBESRRAOYET A

~ YEHEEARE

l. — #HHEEXBEAHBZIAASY > L4F

a) FXXILE&H !

R® R*

R! R?

N

~

'(L)n"Z
£

nZ 0% 122 % # ;

D& TF KX :

LB
D&R'-R2-RPRR*Bx A FRX2H:

ii)& L& xx&EAD ERIZ K > £ F

1 X X Y X
_C— _-Si— . S ~c” /\W
1 1
Y \l/ —C—~ —C— _—C— _—C—
X, Y X /
C=cC c—C
/ N7 Y
’;ﬂi‘ )
Ex T X :
O N
NX 1 I
O~ s d I /%‘/ﬁ
~ — O~ - -
s , ~ ’ S\ ’ O ')
N |
—3S X
“;\ A v XL Xy
’ /\j\\ /N\’ — P~ /B\
76593-931227 .doc - 1 -

’

AW R R EE A BB KR (CNS) A4 (210 X 2974 % )



1240613 .

D8
S WHEE AR
S
X P ;|:> O\ _— \.. /O
é <IN o N=¢ C=N__
TN X X X X
X 7
N ; )(\
N=C_ /c:N/ AP
/ >
’ ’ﬁk x ’&
I TF X
O 0
N N /
N=N N=N = ~N.
, ’ N N\ N=C=N-—_
Y
N /
C=C=C-—
X —C=C—
" 2,
2 ¥
AMEXEYEILEAR TR
'(L)m"z ;
A

BmAO0Z 8% ¥ % ; &
C)X #8 & i 1B EAX 1% b 48 #F

1Hi)&Z%F L FE B T 7 ¢ :
A A

JH #%& st R 48 #F

AR ~ B % ~ fUE -~ K > K &
j‘n@i N /E ﬁxm N Eﬁ&@ﬁgﬁ A g-%iﬂ;’i#& N 5—%#& K AL
S

ROECER AR~ B R A
B)GX X » A FGCGARBRRKKLERNK | Rfo ~ 3 i 4

-2-

76593-931227.doc

AWIERJZE AT BB EZECNS) AdR# (210X 2974 )



1240613 A

S b AR

Fo Xt fn B - B  ZBRXMAE 5 R KK
Ay RF
DEZRAS% S HIRIE RS > AR FLE
¥R T
NEZRASLSCASRES AR RER I ERER
BRBRRIBERRERSALIZ4ABARR T
NE& R TFTHILEAN ORS
HEKAHHOESALRARLEFLEEX;
)5t FP AR FRBEASOKAT 5 &
P B THEHEYD BRERSGH S A
b) & &K # ok o
) R EHBEEIE 2 mS R PR A(C-CoR A
ER*-R’AR*'H & -
3. W B EAKLBEIBEZ LS EFR' B (C-CHRA
AR RER*E & -
4. wHHEHNEB P IEzEsHh LA FR AT ARR
R3&R4%§L°

E%\ﬁﬁﬁﬁ‘*ﬁ‘&%‘ﬁaﬁﬁ‘ﬁ%&‘ﬁ

B ok Rk OB -

6. W EAHNKEBAFES Bz BAY  EFTYEBEARLK
S LH AR TCBRLE  RLUHEBERRERXIH

7. — R AP OHREZ T R LAFEE Y G H NG
A9 F EFEBREIBEZLbhZE TP R -

@

76593-931227.doc -3-

AMIEREE A B B EEE(CNS) Ad##4 (210X 2972 %)



1240613 as

B8
C8
D8
N W R4 B
8. HEHMMEGZ T E OREERDEHAAE T

0. —HHMEMWMEBERMILESHZ F K>
Nl EHNERF BT

o

éj)
%%ﬂﬁ@%lﬁzﬁ%%z@%*z&wo

&

g

HAARTABZESE T -

76593-931227 doc -4 -

#THAEDE

£

10— # B et Oy FIAKLBREIRZEESDE

AW TR R A b BB EAZE(CNS) A4#L# (210 X 2972 %)



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

