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571 ABSTRACT
A pyrazole derivative of the formula I
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wherein A is C;-C4alkyl, C>-C4 alkenyl or C2-Cyalky-
nyl; B is hydrogen, Ci-Cj alkyl, halogen, C;-C3 haloal-
kyl, C1-C;j alkoxy, Ci-Cj3 alkylthio, C2—C4 alkoxyalkyl,
C2-C4 alkylthioalkyl or Cy-C4 alkoxycarbonyl; X is
C1~Cs alkyl, C1-Cs alkoxy, halogen, nitro, cyano, etc.;
Y is —OR! (wherein R! is C3-Cg cycloalkyl, etc),
—O—~—L-—O—R! (wherein L is C;-Cg alkylene which
may be substituted by Ci-C;3 alkyl), —O—L—OH,
—O—L—0—L—0—R2? (wherein R2 is hydrogen,
C1-Cg alkyl group, etc.), —O—L-—R3 (wherein R3 is
phenyl which may be substituted by C;-Cj alkyl, etc.),
—O—M (wherein M is a 3- to 6-membered alicyclic
group), —O—L—M, —O—L—NR4R5 (wherein each
of R4 and R% is hydrogen or C;-Cs alkyl, or R*and RS
form a ring together with the adjacent nitrogen atom),
—0O—L—COOR4, —0O—CH=CH—COOR#%, —O—-
L—CN, —O—L—C(O)—R2, —O—L—S(0O)—R*
{wherein n is an integer of from 0 to 2), —O—COORY,
—QO—CONR4R5, —OP(O)}OR%);, —S(O)sR1, or —S-
(0).—L—O0O—R!; Z is halogen, nitro, C1-Cj3 alkoxy,
(Abstract continued on next page.)
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etc.; V is hydrogen, halogen, C;-C4 alkyl or Cj-C4
alkoxy; W is hydrogen, halogen, Ci-Cj4 alkyl, etc.; Q is
hydrogen, C1-Cs alkyl which may be substituted by
halogen, . . . —C(O)—R7 (wherein R7 is pheny! which
may be substituted)) —S(O)R7, —P(OXOR),
—L—C(O)—R7, —L—C(O)—N®RHR? (wherein
each of R® and R? is hydrogenor C;-Cg alkyl),
—L—R10 (wherein R10is phenyl group may be substi-
tuted, C;-Cs alkyl, C;-C; alkoxy, or hydroxyl),
—L—N(R8)(R?), —L—OR!! (wherein R!!is hydrogen,
C1-C¢ alkyl, or C;-Cs alkenyl), —L—OC(O)RI12
(wherein R12 is C1-Cs alkyl or C;-Cs alkoxy), —L—S-
(O)sR1l, —L—SC(O)RS,

L1
—c/ \CHZ)
NI
RI2
(wherein each of L1 and L2 is methylene, oxygen or

sulfur, R12is hydrogen or C1~C3 alkyl, and m is 2 or 3);
and a salt thereof.

10 Claims, No Drawings
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PYRAZOLE DERIVATIVES AND HERBICIDES
CONTAINING THEM

Matter enclosed in heavy brackets [ 7] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

The present invention relates to novel 4-benzoyl-
pyrazole derivatives and selective herbicides containing
such derivatives as active ingredients, which are useful
particularly as upland field herbicides.

Various herbicides have been developed for practical
use from extensive research and development of herbi-
cides for many years, and such herbicides have contrib-
uted to a reduction of the labor force required for con-
trolling weeds or to improvement of the productivity of
agricultural or horticultural plants.

Even now, it is still desired to develop a new herbi-
cide having superior herbicidal properties. In particu-
lar, it is desired to develp an agricultural or horticul-
tural herbicide which is capable of selectively control-
ling weeds without adversely affecting the crop plant
and at a low dose. However, conventional herbicides do
not necessarily provide such desired herbicidal proper-
ties.

On the other hand, certain compounds of 4-benzoyl-
pyrazole derivatives are known to have herbicidal ac-
tivities. For example, pyrazolate (common name) and
pyrazoxyfen (common name) are practically used as
herbicides for paddy fields. While exhibiting excellent
herbicidal activities as paddy field herbicides, these
compounds are not suitable as upland herbicides since
their herbicidal activities are weak against weeds of
upland fields. Among 4-benzoylpyrazole derivatives, it
is desired to develop a superior compound useful as an
upland field herbicide.

The present invention provides a pyrazole derivative
having the formula:

X Y o
o
N\
C z

B

4 v w
N

~ rlq O—Q

A

wherein

A is a C—C4 alkyl group, a C—C4 alkenyl group or a
C2-C4 alkynyl group;

B is a hydrogen atom, a C1-C;3 alkyl group, a halogen
atom, a C1-C3 haloalkyl group, a C,-Cs alkoxy group, a
Cy1-C;3 alkylthio group, a C;-C4 alkoxyalkyl group, a
C2-C4alkylthioaalkyl group or a Co—-Cyalkoxycarbonyl
group;

X is a C1—Cg alkyl group, a C1-Cs alkoxy group, a
halogen atom, a nitro group, a cyano group, a C1—-Cs
haloalkyl group, a C,-Cs alkoxyalkyl group, a Co-Cs
alkylcarbonyl group, a C;-Cgalkoxycarbonyl group, an
aminocarbonyl group substituted independently by hy-
drogen or by a C1-Cg alkyl group, a C1-Cs haloalkoxy
group, a C;-Cg alkylthio group or a C;-Cg alkylthioal-
kyl group;
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Y is —OR! (Wherein R1is a C3-Cg cycloalkyl group,
a C4-Cjg cycloalkylalkyl group, a C3-Cg alkenyl group,
a Cp-Cg alkynyl group, a C1-Cg haloalkyl group, a C3
Cs halocycloalkylalkyl group, a C3-Cg haloalkenyl
group, a C2-Cg haloalkynyl group, a C;-Cg nitroalkyl
group or a phenyl group which may be substituted by a
Ci-cs alkyl group, a halogen atom, a nitro group or a
C1-C; alkoxy group), —O—L—O—R!(Wherein L is a
C1-Cg alkylene group which may be substituted by a
C1-C; alkyl group, and R is as defined above), —O—-
L—OH (wherein L is as defined above),
—O~—L—0—L—0—R? (wherein L is as defined
above, and R2is a hydrogen atom, a C;-Cg alkyl group
or a phenyl group which may be substituted by a C1-C3
alkyl group, a halogen atom, a nitro group or a C1-C3
alkoxy group), —O—L—R3 (wherein L is as defined
above, and R3 is a phenyl group which may be substi-
tuted by a C1-Cj alkyl group, a halogen atom, a nitro
group or a Cy-Czalkoxy group), —O—M (wherein M is
a 3- to 6-membered alicyclic group containing not more
than two sulfur or oxygen atoms and formed by a link-
age of from 1 to 4 carbon atoms), —O—L—M (wherein
L and M are as defined above), —O—L—NR4RS
(wherein L is as defined above and each of R4 and R>
which may be the same or different is a hydrogen atom
or a C1-Cg alkyl group, or R% and RS form a ring to-
gether with the adjacent nitrogen atom), —O—L-
COOR# (wherein L and R#* are as defined above),
—O—CH=CH—COOR#* (wherein R4 is as defined
above), —O—L-~CN (wherein L is as defined above),
—O—L—C(0)—R2 (wherein L and R2 are as defined
above), —O—L—S8(0),—R* (wherein L and R4 are as
defined above, and n is an integer of from 0 to 2),
—O—COOR# (wherein R4 are as defined above),
—O—CONR#R3 (wherein R4 and RS are as defined
above), —OP(OXOR#%); (wherein R* is as defined
above), —S(0),R! (wherein R! and n are as defined
above), or —S$(0),—L—O—R! (wherein L, R! and n
are as defined above);

Z is a halogen atom, a nitro group, a C;-C3 alkoxy
group, 2 trifluoromethyl group, a triflnoromethoxy
group, a cyano group or —S(0),R6 (wherein n is as
defined above, and RS is a C;-C3 alkyl group or a
C1-C; haloalkyl group);

V is a hydrogen atom, a halogen atom, a C1—C4 alkyl
group or a C1-C4 alkoxy group;

W is a hydrogen atom, a halogen atom, a C;-C4 alkyl
group, a C1~C4 haloalkyl group, a C1—-C4 alkoxy group,
a Cy-Cs alkoxyalkyl group, a C;-Cs alkoxycarbonyl
group, a C;—Cj3 haloalkoxy group, a nitro group, a
cyano group or —S(Q),—RS6 (wherein n and RS are as
defined above); and

Q is 2 hydrogen atom, a C;—Cg alkyl group which
may be substituted by a halogen atom, a C;-Cg alkenyl
group which may be substituted by a halogen atom, a
C1-Cs alkynyl group which may be substituted by a
halogen atom, a cyanomethyl group, —C(O)—R7
(wherein R7is a phenyl group which may be substituted
by the same or different substituents selected from the
group consisting of a C1-Cs alkyl group, a C1—-Cg alke-
nyl group, a C1-Cg alkynyl group, a C1-C¢ haloalkyl
group, a C1—-Cg haloalkeny! group, a C1—Cg haloalkynyl
group, a halogen atom, a nitro group and a trifluoro-
methyl group, a Ci-Cg alkyl group, a C1-Ce alkoxy
group, or a hydroxyl group), —S(O);R7 (wherein R7 is
as defined above), —P(O)(OR7?); (wherein R7 is as de-
fined above), —L—C(0O)—R7(wherein L and R7 are as
defined above), —L—C(O)—N(RE)}R) (wherein L is
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as defined above, and each of R8 and R? which may be
the same or different is a hydrogen atom or a C1-C¢
alkyl group), —L—R10 (wherein L is as defined above,
and R10is a phenyl group which may be substituted by
the sam or different substituents selected from the group
consisting of a halogen atom, a nitro group and a trifluo-
romethyl group, a C1-Cs alkyl group, a C}-Ce alkoxy
group, or 2 hydroxyl group), —L—N(R#)(R?) (wherein
L, R® and R® are as defined above)) —L—ORI!
(wherein L is as defined above, and R!! is a hydrogen
atom, a C;-Cs alkyl group, or a C)-Cs alkenyl group),
—L—OC(O)R12 (wherein L is as defined above, and
RI12 is a C1-Cs alkyl group or a C1Cs alkoxy group),
—L—S(O)»R1!! (wherein L, n and R1! are as defined
above), —L—SC(O)R8 (wherein L and RS are as de-
fined above),

L1
-C \Cl-lz)
|\ P
L2
RIZ

(wherein each of L1 and L2 which may be the same or
different is a methylene group, an oxygen atom Or a
sulfur atom, R12 is a hydrogen atom or a C;1-Cj3 alkyl
group, and m is 2 or 3); and a salt thereof.

The present inveation also provides a selective herbi-
cidal composition comprising a herbicidally effective
amount of at least one pyrazole derivative of the for-
mula I as defined above or its salt and an agricultural
carrier or diluent.

Further, the present invention provides a method for
selectively controlling weeds, which comprises apply-
ing the pyrazole derivative of the formula I as defined
above or its salt to the locus to be protected.

Furthermore, the present invention provides a substi-
tuted benzene derivative of the formula:

an

wherein G is a carboxyl group, a halocarbonyl group or
a cyanocarbonyl group, and X, Y, Z, V and W are as
defined above.

Now, the present invention will be described in detail
with reference to the preferred embodiments.

In the compound of the formula I of the present in-
veniton, A, B, X, Y, Z and Q are preferably selected
from the following substituents, respectively:

A:Me, Et, n-Pr, i-Pr, CH;CH=CH,, CH;C=CH, t-Bu
B:H, Me, Et, n-Pr, i-Pr, Cl, Br, CH2Cl, CF3, OMe, OEt,
OPr-i, SMe, CH;OMe, CH;SMe, CO2Me, COZEt
X:Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu, t-Bu, OMe, OEt,

OPr-n, OPr-n, OPr-i, OBu-n, OBu-i, OBU-s, OBu-t,

F, Cl, Br, I, NO:CN, CHyF, CHF;, CF3;, CH,CF3,

CH,Cl, CCl;, CHCIMe, CH>CHzCl, CHCICHCl,

CH;Br, CHBrMe, CH2CH;Br, CH2OMe, CH,OEt,

CH,0Pr-n, CH;OPri, CH;0Bu-n, CH:0Bu,

CH,0Bu-s, CH,OBu-t, CHMeOMe, CHMIOEt,

CHMeOPr-n, CHMeOPr-i, CHMeOBu-n, CHMeO-

Bu-i, CHMeObu-s, CHMeOBu-t, CH2CH20Me,

CH;CH;0Et, CH,CHOPr-i, Ac, COEt, COPr-n,

COPr-i, COOMe, COOEt, COOPr-i, CONHMe,
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4
CONHEt, CONMe;, CONEt;, CONEtMe, OCHF?>,
OCF3;, OCH;CF3;, SMe, SEt, CH;SMe, CH,SEt,
CHMeSMe, CHMeSE!
Y:

O‘G’O‘O’O‘Q’MHZQ’
ocu;-q(. OCHzG ,
OCHzO , OCH,CH=CH,

OCHMeCH=—CH;, OCMe;CH=CH,;, OCH..
CMe=CH;, OCH,CH—=CHMe, OCH,CH=—CMe,,
OCH;C=CH, OCHMeC=CH, OCHMe;C=CH,
OCH=CMe, OCH,CH,F, OCH,CHF;, OCH:CF3,
OCH,CHC], OCHMeCHCl, OCH,;CCl;,
OCH>CH;CHCl, OCH,CH;Br,

Cl
Cl

OCH; ,

OCH;CCI=CH,, OCH;CH,CH=—CHj,,
OCH,CCl=—=CHC], OCH;CH2NO;, OPh,OPh-Me-2
OPh-Cl4, OPh-NO;-4, OPH,CH0Me, OCH:C-
H,0Et, OCH,CH;0Pr-n, OCH;CH>OPr-i, OCH2C-
H>O0Bu-n, OCH,;CH;0Bu-i, OCH;CH;Bu-s,
OCH,CH;OBu-t, OCHMeCH;OMe, OCH2C-
H;0Ph, OCH,CH>OCH,CH,OMe, OCH2CH;0H,
OCH,CH,0CHMeCH20Me, OCH;Ph, OCHMePh,
OCH,;Ph4-Me, OCH2Ph-4-Cl, OCH>CH,Ph,

-G
o o o
o
(]
s )
o—CHr(_J . o-cn:Q , OO ,
o o s

OCH,CH;NH;, OCH,CH;NHMe, OCH,;CH:;NMe;,

OCH,;CH:NEt,,
OCH,CH2N > ,
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OCH,COOMe, OCH>COOEt, OCHCOOPr-n,
OCH,COOPr-i, OCH2COOBu-t, OCHMeCOOMe,
OCHMeCOOEt OCHMeCOOPr-n, OCH-
MeCOOPr-i, OCHMeCOOBu-t OCH;CH,CN,
OCH;CN, OCHMeCN, OCH2SMe, OCH;C(O)Ph,
OCH,C(O)Me, OCH>CH>SMe, OCH;CH:SOMe,
OCH;CH;S0:Me, OCH,CH-SEt, OCH>CH>SO;Et,

OCOOMe, OCOOQOEt, OCOOPr-1, OCONH;,
OCONHMe, OCONMe;, OP(O)(OMe)s, OP(OXO-
Eth,

scnz-q,
SCH,;CH—=—CH,;, SCH,C=CH, SCH:CF3,

SCH;CH:Cl, SCH2CCl;3,

Cl
Cl

SCH;

SPh, SCH>CH;OMe, SCH2CH>0OEt, SCH>CH,0Pr-

i, SCH2CH>OPh,
S(O)CH2‘<] '

S(O)CH>—=CH;, S(O)CH2CH==CH,S(O)CH:CF;,

S(O)YCH2CH2Cl,

S(O)YCHz ,

S(O)Ph, S(O)CH2CH;OMe, S(O)CH2CH:OEt,
S(O)CH;CH0Pr-i, S(O)CH2CH,0Ph,

so;CH24 .

SOCH,CH=CH;, SO;CH:C=CH, SO;CH)CF;,
SO,CH;CHCl, SO;CH:

Cl
Cl

SO,Ph, S0,CH,CH>OMe,

SO2CH2CH,OPr-i,

Z : F, Cl, Br, I, NO3, OMe, OEt, OPr-n, OPr-i, CF3,
CN, SMe, SOMe, SO:Me, SCF3;, SOCF3, SO;CF3.

Q : H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, s-Bu, t-Bu,
CH,;CH3Cl, CH>CF3;, CHCIMe, CH:CHBr,
CHCICH;Cl, CH;CH=CH;, CH;CME—CH,,
CH>,CH=CHMe, CH:C==CH, CH>CCI=CH;,

SO,CH,;CH,OEt,
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6
CH,CN, CH>Ph, CH,Ph-Cl-2, CH;Ph-Cl-3, CH,Ph-
Me-2,

CH>

F F

CH;Ph-Me3-2,4, CH,Ph-Me-4, CHMePh, CHE!Ph,
CH2Ph-NO3-2, CH2Ph-CF3-3, CH,OMe, CH,OE?,
CH,OH, CHMeOH, CH;NHMe, CH:;NMe,,
CHMeNM3, CH,COPhH, CH>COPh-NOz-4,
CH;COPh-Me~4, CH;COPh-Cl-4, CH,COPh-Me>-
2,4, CHCOPh-CF34, CHzAc, CH2COEt,
CHMeAc, CH2CO;Me, CH2CO3Et, CH2CO2Pr-n,
CH2CO2Pr-i, CH2CO:Bu-t, CH2CO;H, CHMe-
CO;H, CH:CONHMe, CH;CONMe;, CH2CON-
HEt, CH;CONEt3, CH2CONPr-n3,
CH;OCH;CH—CH>, CH:0Ac, CH;COEt,
CH>;COPr-i, CH2COBu-t, CH,OCO:Me, CH>OCO-
2Et, CH20CO2Pr-i, CH>OCO:Bu-t, CH;SMe,
CH,SEt, CH,;SCH>,CH=CH;, CH,SAc,
CH,SCOBu-t, CH2SO2Me, CH,SO:Et,
CH>SO-CH,CH—CH,, CH;NHCH,CH—CHj,,
CH;NMeCH,CH—CH,, CH;NHAc, CH)NHCOEt,
CH;NHCO;Me, CH;NHCOzEt, CH;NMeCOMe,
COPL, COPh-Me-4, COPh-NO»-2, COPh-Cl>-2,4,
Ac, COEt, COPr-n, COPr-4i, COBu-n, COBu-,
COCH:Cl, COCHCl;, COCCl;, COCF3;, COCH-
20Me, COCH>0OPh, COCH2CH=CHCH3, CO;Me,
COzEt, CO3Bu-t, CO7Pr-i, CONHMe, CONMe,,
CONHE?, CONEt3, CONPr-n3,
CON(CH;CH=—CH3);, CONMePh,

D)
CON . CON , CON o,
—/

CO2CH:Ph, COyPh, SO2Me, SOzEL,
SO,CH,CH=—=CH3, SO2Ph, SO2Ph-Me-4, SO;Ph-Cl-

4, SO2Ph-(NO2)2-2,4 SO2CF3, P(=0)}OMe),,
P(—O)OEt);, P(=O)OPr-n);, P(—OXOPr-i)s,
P(=S)OMe);, P(=S)}OEt);, P(=0)OMeOPh,
P(=0)}OCH,CH=—CH3)3, P(=0)O-
PhOCH;CH=CH>

When Q is a hydrogen atom, the compound may
readily from a salt with a metal or with an organic base.

As such a metal, sodium, potassium, calcium, lithium,
barium, magnesium, iron, copper, nickel or manganese
may be mentioned.

As such an organic base, methylamine, dimethylam-
ine, trimethylamine, ethylamine, diethylamine, triethyl-
amine, n-propylamine, di-n-propylamine, i-propyla-
mine, di-i-propylamine, n-butylamine, i-butylamine,
sec-butylamine, tert-butylamine, piperidine, pyrroli-
dine, morpholine, pyridine, N,N-dimethylaniline or
choline may be mentioned.

In the course of researches on the herbicidal proper-
ties of various organic compounds with an aim to de-
velop useful herbicides, the present inventors have
found that the above-mentioned compound of the pres-
ent invention exhibits excellent herbicidal activities
against narrow leaf weeds (gramineous and cypera-
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ceous weeds) and against broad leaf weeds and no sub-
stantial phytotoxicity against useful plants e.g. crop
plants such as Zea mays (corn), Sorghum bicolor
(sorgo), Triticum spp (wheat) and Hordeum vulgare
(barley). The present invention has been accomplished
on the basis of this discovery.

The compound of the present invention exhibits
strong herbicidal activities in each of soil treatment, soil
incorporation treatment and foliage treatment. On the
other hand, it exhibits no phytotoxicity against crop
plants such as Zea mays, Sorghum bicolor, Triticum spp
and Hordeum vulgare in a practical application in any
of soil treatment, soil incorporation treatment and fo-
liage trestment. Thus, the compound of the present
invention has high selectivity and it is extremely effec-
tive for controlling weeds during the cultivation of
these crop plants. Namely, the compound of the present
invention exhibits strong herbicidal activities against
noxious weeds such as Setaria viridis (green foxtail),
Echinochloa crus-galli (barnyardgrass), Amarathus
lividus (livid amaranth), Polvgonum longisetum (persi-
caria blumei gross), Xanthium strumarium (cocklebur),
Abutilon theophrasti (velvet leaf) and Cyperus esculen-
tus (yellow nutsedge), which develop during the culti-
vation of Zea mays or Sorphum bicolor. The herbicidal
activities against gramineous weeds and Cyperus es-
culentus are remarkablly high and extremely umique.
Heretofore, during the cultivation of Zea mays or Sor-
ghum bicolor, it has been common to employ atranzine
or cyanazine as a triazine-type herbicide, or alachlor or
metolachlor as an acid anilide type herbicide. However,
atranzine and cyanazine have poor herbicidal activities
against gramineous weeds although they show high
activities against broad leaf weeds, and their activities
against Cyperus esculentus are very low. On the other
hand, alachlor and metolachlor have poor activities
against broad leaf weeds although their activities
against gramineous weeds are high, and their activities
against Cyperus esculentus are very poor. Thus, it has
been difficult to eradicate all the weed species by a
single application of such herbicides.

As a result of various studies, the present inventors
have found the compound of the present imvention
which exhibits excellent herbicidal effects against a
wide range of weeds, and the present invention has been
accomplished on the basis of this discovery. The com-
pound of the present invention also has a feature that it
exhibits no phytotoxicity against crop plants such as
Zea mays, Sorghum bicolor, Triticum spp and Hor-
deum vulgare and thus can safely be applied to the fields
for such crop plants.

Further, the compound of the present invention in-
cludes a compound which shows selectivity between
Oryza sativa (rice) and Echinochloa crus-qalli (bar-
nyardgrass), and it also includes a compound having
selectivity for a useful plant such as Goxxypium spp
(cotton), Beta vulgaris (sugar beat) or Clycine max
(soybean).

Heretofore, it has been kmown that 4-benzoyl-
pyrazole derivatives have excellent herbicidal activities.
For example, pyrazolate (common name) is commer-
cially available and widely used for practical applica-
tion. However, such conventional herbicides are re-
stricted in their application to paddy fields, and their
activities are very poor in their application to upland
fields. Whereas, as a result of extensive research for
many years on 4-benzoylpyrazole derivatives, the pres-
ent inventors have finally found that the compound of
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the present invention which simultaneously satisfies the
various conditions for substituents in the structure as
specified above, exhibits strong herbicidal activities in
the application to upland fields in each of soil treatment,
soil incorporation treatment and foliage treatment. It
has been found that the compound of the present inven-
tion exhibits particularly high activities against gramin-
eous weeds and Cyperus esculentus.

The compound of the present invention can readily
be prepared by any one of the following reactions.

O

Y X B
d § Base and/ 9
nd/or
z COOH + N\ N Condensation agent
i OH
A
w v

X Y
o}
L}
B [ z
4
N\N v w
1 OH
A
Y X B )
4
z COE + N__ —_
N
0 OH
A
w v
B
BN
4
N
~
1"‘1 Oﬁ z Rearrangement >
A o
v w
X Y
o
2
B C z
,
N & A w
~N
| OH
A
Y X B 3)
73 Lewis
acid
Z +N__ + CCly >
Y om
A
w v
X Y
B
C Z
H* 4 ]
—>N\ o
¥ omv W
A
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-continued
Y X B 4
4
z COCN + N _—
Y onm
A
w \'
X Y
B
C z
"\ !
N N
) OH V w
A
X Y &)
o)
A\
B C Z + E—Q—>
4
N ~ N v w
) OH
A
X Y
o
N
B C: z
7
N_ N v w
I oQ
A
X Y ()
o
B \\C z Halogenating agent, 9
CH350,Cl or
; p-CH3-Ph-802Cl
N N v w
| OH
A
X Y
A
B C Z_H&__Qé
/
N '& v W
~
1|~1 E
A
X Y
o
A
B C z
4
N_ N v w
I ome
A

In the above formulas, A, B, V, W, X, Y, Z and Q are
as defined above, E is a halogen atom, a methanesul-
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fonyloxy group or a p-toluenesulfonyloxy group. Fur-
ther,

B B

i i’
N>_X is a tautomer of N 5\
~N OH ~x "o

|
A

|
A
and may be represented by either formula.

Reaction scheme (1) represents a reaction wherein
benzoic acid having suitable substituents and S-hydrox-
ypyrazole are reacted in an inert solvent in the presence
of a condensation agent and a base to obtain 4-benzoyl-
5-hydroxypyrazole. The condensation agent is used in
an amount of from 1.0 to 1.5 mols per mol of the benzoic
acid and pyrazole. As the condensation agent, N,N’-
dicyclohexylcarbodiimide may be mentioned. The sol-
vent may be any aolvent so long as it is inert to the
reaction. Particularly preferred is tert-butyl alcohol,
tert-amyl alcohol or isopropyl alcohol. The base may
not necessarily be required. However, in general, the
yield can be improved by using a base. There is no
particular restriction as to the base, but potassium car-
bonate or sodium carbonate may preferably be em-
ployed. The reaction temperature may range from room
temperature to boiling point of the solvent, but is pefer-
ably from 50° to 100° C.

The reaction time is usually from 0.5 to 20 hours.

Reaction scheme (2) shows a reaction wherein ben-
zoyl chloride having suitable substituents and 5-hydrox-
ypyrazole are reacted to form a benzoyl ester, which is
then rearranged to a 4-benzoyl compound.

The benzoyl esterification can be accomplished in an
inert solvent (such as an aromatic hydrocarbon, a fatty
acid ester, a halogenated hydrocarbon, an ether, aceto-
nitrile, dimethylsulfoxide or N,N’-dimethylformamide)
or in a two phase system with such a solvent and water
or in a mixture of such solvents in the presence of a
suitable dehydrochlorinating agent (e.g. an inorganic
base such as sodium hydroxide, potassium hydroxide or
sodium hydrogencarbonate, or an organic base such as
pyridine or triethylamine) at a temperature of from
room temperature to 100° C. for from 10 minutes to 5
hours.

The rearrangement reaction can be accomplished by
means of a Lewis acid such as anhydrous aluminum
chloride or a base. As the base, potassium carbonate,
calcium hydroxide or sodium carbonate may be used.
The Lewis acid or base is used usually in an amount of
from 1 to 10 mol times.

No solvent is required. However, in some cases, it is
advantageous to use a solvent having a suitable boiling
point to improve the operation efficiency or the yield.
As such an advantageous example, use of dioxane, tolu-
ene or xylene diglyme, may be mentioned.

The reaction temperature is usually from 50° to 150°
C., and the reaction time is usually from 15 minutes to
30 hours.

Reaction scheme (3) shows a reaction wherein a ben-
zene derivative, a 5-hydroxypyrazole derivative and
carbon tetrachloride are condensed in the presence of a
Lewis acid in an inert solvent or in the absence of a
solvent, followed by hydrolysis to obtain a 4-benzoyl-5-
hydroxypyrazole derivative. As the Lewis acid, anhy-
drous aluminum chloride or anhydrous aluminum bro-
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mide in an amount of at least the theoretical amount for
the reaction is preferred. The solvent may be of any
type so long as it is inert to the reaction. However, a
chlorine-type solvent such as methylene chloride, di-
chloroethane or tetrachloroethane is preferred. The
temperature for condensation may range from 0° C. to
the boiling point of the solvent, but it is preferably from
10° to 80° C. The hydrolysis is conducted in the pres-
ence of hydrochloric acid or sulfuric acid. The tempera-
ture for the hydrolysis is preferably from room temper-
ature to 100° C. The time for the hydrolysis is usually
from 0.1 to 10 hours.

Reaction scheme (4) shows a reaction wherein a ben-
zoyl cyanide derivative and a S5-hydroxypyrazole deriv-
ative are reacted in the presence of a Lewis acid and a
base in an inert solvent or in the absence of a solvent to
obtain a 4-benzoyl-5-hydroxypyrazole. As the Lewis
acid, zinc chloride, aluminum chloride or aluminum
bromide may be used. As the base, pyridine or triethyl-
amine may be mentioned. The Lewis acid and the base
are used usually in an amount of from 1 to 10 mol times.
As the solvent, methylene chloride, dichloroethane or
tetrachloroethane may be mentioned. The reaction tem-
perature is usually from 0° to 80° C., preferably from 10°
to 50° C. The reaction time is from 0.5 to 20 hours.

Reaction scheme (5) shows a reaction wherein 4-
benzoyl-5-hydroxyyrazole is condensed with a halide, a
methanesulfonic acid ester or a p-toluenesulfonic acid
ester.

For this reaction, it is preferred to employ from 1 to
3 mol times of a dehydrohalogenating agent. Assuch a
dehydrohalogenating agent, an inorganic base such as
sodium hydroxide, potassium hydroxide, sodium car-
bonate, sodium hydrogencarbonate or potassium car-
bonate, or an organic base such as pyridine or trie-
thylaine, may be mentioned.

There is no particular restriction as to the solvent so
long as it is inert to the reaction. A wide range of sol-
vents including an aromatic hydrocarbon, a fatty acid
ester, a halogenated hydrocarbon, an ether, a ketone, an
aliphatic hydrocarbon, acetonitrile, dimethylsulfoxide
and dimethylformamide may be used.

The reaction temperature may be optionally selected
within a range of from room temperature to the boiling
point of the solvent. The reaction time is usually from
30 minutes to 30 hours.

Reaction scheme (6) shows a reaction wherein 4-
benzoyl-5-hydroxypyrazole is converted to a 5
halogeno compound by a halogenating agent, or to a
methanesulfonate compound or a p-toluenesulfonate
compound by methane sulfonyl chloride or p-
toluenesulfonyl chloride, followed by condensation
with a suitable alcohol or acid.

As the halogenating agent, phosphorus oxychloride,
phosphorus pentachloride or thionyl chloride may be
mentioned.

As the solvent, a wide range of solvents inert to the
reaction, such as dimethylformamide, may be em-
ployed. However, the reaction can be conducted with-
out any solvent.

The reaction temperature is preferably from 30° to
150° C, and the reaction time is usually from 30 minutes
to 10 hours. In some cases, the reaction time may be
shortened or the yield may be improved by an addition
of a dehydrohalogenating agent.

The condensation reaction with an alcohol or acid is
conducted by an addition of a dehydrobalogenating
agent.
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As such a dehydrohalogenating agent, a base such as
sodium hydroxide, potassium hydroxide, sodium car-
bonate, potassinm carbonate, sodium alkoxide or so-
dium hydride may be employed.

The solvent may be any solvent which is inert to the
reaction (such as an aromatic hydrocarbon, an ether, a
ketone or N,N'-dimethylformamide). The reaction tem-
perature may be selected within a range of from room
temperature to the boiling point of the solvent.

The substituted benzene derivatives used as the start-
ing materials for the compounds of the present inven-
tion have novel structures, and they may readily be
prepared by a proper combination of various known
syntheses. For instance, compounds wherein the substit-
uent Z in the benzene ring is —S(0),CH3 can be pre-
pared in accordance with the following reaction
schemes.

X Y Y

cH S(OnCH KMOs >
¥ *237(or other oxidizing agent) <~
X Y
HOOC—%j—SOzC!'h
®

X Y
CH3COC1 or (CH3CO)Y,0
G—SCH;, AiCT;
Friedel-Craft
reaction
X Y
Cﬂgﬁ SCH3
°
NaOCl King's
reaction

\L Haloform reaction

X Y X Y
Oxida-
HOOC S0,CH; <=2 —HOOC SCH3
X Y
HzN—‘%;g— SCH;3

®
NaNO/HCl

CuCl or CuBr or KI \l/

X Y

}m—é-scm

(1) Mg, (2) CO2 |
Grignard reaction

(1) Alkyl lithium (2) CO»

X Y X Y
HOOC—%j—SCl‘h WNC—@— SCH3
\l/Oxidation
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-continued

X Y
HOOC—%}-SO:CH;

In the above formulas, X and Y are as defined above,
and Hal is a halogen atom.

Now, the preparation of the substituted benzene de-
rivatives and pyrazole derivatives will be described in
detail with reference to Examples. However, it should
be understood that the present invention is by no means
restricted by such specific Examples.

EXAMPLE 1

Preparation of
4-(2-chloro-4-methanesulfonyl-3-(2-methoxy)ethox-
ybenzoyl)-1-ethyl-5-hydroxypyrazole

(1) (2-methoxy)ethyl
2-chloro-4-methanesulfonyl-3-(2-methoxy)ethoxyben-
zoate

1.2 g of 2-chloro-3-hydroxy-4-methanesulfonylben-
zoic acid, 1.4 g of potassium carbonate and 2.1 g of
2bromoethyl methyl ether were put into 20 ml of N,N-
dimethylformamide and reacted under heating at a tem-
perture of from 60° to 70° C. for from 6 to 7 hours.
Then, the solvent was distilled off, and after an addition
of water, the reaction mixture was extracted with chlo-
roform. The extract was dried over anhydrous sodium
sulfate, and the solvent was distilled off to obtain 1.9 g
of a crude product of the above identified compound.

2)
2-chloro-4-methanesulfonyl-3-(2-methoxy)ethoxyben-
zoic acid

1.9 g of the crude product of (2-methoxy)ethyl 2-
chloro-4-methanesuifonyl-3-(2-methoxy)ethoxybenzo-
ate was dissolved in 50 ml of ethanol, and 20 ml of an
aqueous solution containing 1 g of sodium hydroxide
was added thereto. The mixture was stirred at room
temperature for 30 minutes. Then, ethanol was distilled
off, and water was added to the residue. The mixture
was washed with chloroform, then acidified with con-
centrated hydrochloric acid and extracted with chloro-
form. The extract was dried over anhydrous sodium
sulfate. Then, the solvent was distilled off to obtain 1.4
g of a crude product of the above identified compound.
To the crude product, n-hexane was added, and the
mixture was left to stand, whereby the desired product
was gradually crystallized. Melting point: 89°-92° C.

3
4-(2-chloro-4-methanesulfonyl-3-(2-methoxy)ethox-
ybenzoyl)-1-ethyl-5-hydroxypyrazole

1.2 g of the crude product of 2-chloro-4-methanesul-
fonyl-3-(2-methoxy)ethoxybenzoic acid, 0.3 g of potas-
sium carbonate, 0.45 g of 1-ethyl-5-hydroxypyrazole
and 0.77 g of N,N'-dicyclohexyl carbodiimide were put
into 40 ml of t-amyl alcohol, and the mixture was stirred
under heating at a temperature of from 80° to 90° C. for
from 4 to 5 hours. The solvent was distilled off, and a
dilute potassium carbonate aqueous solution was added
to the residue. The mixture was washed with chloro-
form. The aqueous layer was acidified with concen-
trated hydrochloric acid and extracted with chloro-
form. The extract was dried over anhydrous sodium
sulfate. Then, the solvent was distilled off to obtain a
crude product of the above identified compound. The
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crude product was recrystallized from ethanol to obtain
0.3 g of the desired product. Melting point: 159°-160° C.

EXAMPLE 2

Preparation of
4-(3-benzyloxy-2-chloro-4-methanesulfonylbenzoyl)-1-
ethyl-5-hydroxypyrazole (1}Benzyl
3-benzyloxy-2-chloro-4-methanesulfonylbenzoate

1.5 g of 2-chloro-3-hydroxy-4-methanesulfonylben-
zoic acid, 1.7 g of potassium carbonate and 5.1 g of
benzyl bromide were put into 50 ml of dimethylform-
amide, and the mixture was stirred at room temperature
overnight and then heated at a temperature of from 60°
to 70° C. for 3 hours. The solvent was distilled off, and
water was added to the residue. The mixture was ex-
tracted with chlioroform. The extract was dried over
anhydrous sodium sulfate. Then, the solvent was dis-
tilled off to obtain a crude product of the above identi-
fied compound. The crude product was recrystallized
from ethancl to obtain 2.5 g of the desired product.

(2) 3-benzyloxy-2-chloro-4-methanesulfonylbenzoic
acid

2.5 g of benzyl 3-benzyloxy-2-chloro-4-methanesul-
fonylbenzoate was put into 50 ml of ethanol, and 25 mi
of an aqueous solution containing 1 g of sodium hydro-
chloride was added thereto. The mixture was stirred at
room temperature for 30 minutes. Then, ethanol was
distilled off, and water was added to the residue. The
mixture was washed with chloroform. The aqueous
layer was acidified with concentrated hydrochloric
acid and then extracted with chloroform. The extract
was dried over anhydrous sodium sulfate. Then, the
solvent was distilled off to obtain a crude product of the
above identified compound. The crude product was
washed with ethanol-isopropyl ether to obtain 1.0 g of
the desired product.

(3)-4-(3-benzyloxy-2-chloro-4-methanesulfonylbenzol)-
ethyl-5-hydroxypyrazol

1.0 g of 3-benzyloxy-2-chloro-4methanesulfonylben-
zoic acid, 0.23 g of potassium carbonate, 0.24 g of 1-
ethyl-5-hydroxy-pyrazole and 0.59 g of N,N'-dicy-
clohexylcarbodiimide were put into 20 ml of t-amyl
alcohol, and the mixture was stirred under heating at a
temperature of from 80° to 90° C. for 4 hours. The
solvent was distilled off, and then an aqueous potassium
carbonate solution was added to the residue. The mix-
ture was washed with chloroform. The aqueous layer
was acidified with concentrated hydrochloric acid and
then extracted with chloroform. The extract was dried
over anhydrous sodium sulfate. Then, the solvent was
distilled off to obtain 2 crude product of the above
identified compound. The crude product was recrystal-
lized from ethanol to obtain 0.3 g of the desired product.
Melting point: 162°-165° C.

The physical properties of the benzoic acids and the
pyrazole derivatives prepared in accordance with the
preceeding Examples will be given in Tables 1 and 2
including those of the preceeding Examples.
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TABLE 1 TABLE i-continued
X Y X Y
HOOC z 5 HOOC z
Melting Melting
X Y Z point ("C.) X Y z point (*C.)
al SO2Me 102~ 107 10 7 SO;Me 153~157
OCH; o
Cl  OCH;CH;OPh SOMe 147~ 151 15 Cl  OCHCHzCH=CH, SO;Me 9094
€l OCH;CH=CHMe SO;Me 113~118
Cl  OCH;CH;0Me SOMe 8992
TABLE 2
X Y
o
N
C z
B
]
N
z
Compound Melting
No. A B X Y z Q  point °C)
1 Et H Cl OCH;CH;OMe SO;Me H 159~ 160
2 Et H Cl OCHzPh SOMe H 162~165
3 EE H SOMe H 156~159
o
4 Et H « $0:Me H 153~157
OCH;
5 Et H Cl OCH;CH,OPh SO:Me H 148~150
6 Et H C OCH,C=CH SOMe H  150.7~152.4
7 Et H Cl OCH;CH;0Et SOMe H  152.3~1549
8 Et H C OCHCH;CH=CH; SO;Me H 131~134
9 Et H Cl OCH;CHSMe SOMe H  Oily substance
10 Et H <l OCH;CH;SO:Mc SOMe H 206~208
1 Et H <l OCHCH)OPri SOMe H 171~174
12 Et H Cl a S0:Me H 191~193
OCHz a
13 Me Me CQl <C! SOsMe H 181~183.5
OCH;CH; a
14 EE H «a < Cl SOMe H 100~101
OCH;CHy a
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TABLE 2-continued
X Y
o
AN
C z
B
/4
N
SN 0Q
|
Z
Compound Melting
No. A B X Y z Q  point ("C)
15 Et H ¢ a SO;Me H 171~173
OCHZ-QC'
Me
16 Me Me Cl a SOsMe H 138~ 142
OCHZ‘QG
Me
17 Me Me Cl cl SO;Me H  100.5~101
OCHz‘QCl
Me Me
18 Et H <« SO:Me H 154~ 158
ocnr(_J
0
19 EtE H O $O;Me H 175~179
ocnz—(_‘>
o]
20 iPr H Cl OCH;CH;OMe SO:Me H 180~ 183
-continued

Compounds which can be prepared in the same man- 45
ner as the preceding Examples will be given in Tables 3
to 8 including those of the preceding Examples. How-
ever, the present invention is not restricted to such

Y9: O

YI:O—G,Y2:0—<:>,YS: 04, 55

Y4: OCHjy , Y5: OCH2 , Y6: OCH2 ' 60
Y17: 0—~CHy , Y18: O
(o]
Cl

Cli
65
Y7: OCH2 , Y8: OCHy ,

o o
compounds. o}
Various symbols used in Tables 3 to 8 have the fol- 50
lowing meanings. Y12: O , Y13: O , Y14 oca;—q,
o s

Y15: OCHZ-O , Y16: 0—CH;
o
Y15: OCHCH;N }, Y20: SCHy

A Dy
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-continued TABLE 3-continued

(%

cl
Y21: SCHy L Y220 S(O)CH24 ,
1

Cl X Y
o
W
C z
N I
C ~N 0Q
cl |
10 Me
Y23: S(OYCH; , Y24: SO,CH2 ,

X Y z

Me OCH;CH>0CH2CH20Me SO;Me
a Me OCH;CH20CH2CH20Pr-i SO:Me

Me OCH;CH OCHMeCH,OMe ~ SO;Me

Cl 15 Me OCH;CH,OH SO;Me

Me OCH,Ph SOMe

¥25: SOCHy Me OCHMePh SOsMe

Me OCH,CHyPh SO;Me

Me OCH,Ph-2-Cl SOsMe

Me OCH;Ph-3-Me SOsMe

20 Me OCH;Ph4-OMe SOsMe

TABLE 3 Me OCHPh-4+-NO; SOzMe

X Y Me Yo SO Me

Me Yio SOMe

o Me Y S50.Me

\\C 2 Me Y12 SO;Me

25 Me Y13 SO;Me

f Il Me Y14 SOMe

N Me YI1s SO;Me

SN oQ Me Y16 SOsMe

| Me Y17 SO:Me

Me Me Y18 SO)Me

30 Me OCH,;CH;NH; SO;Me

X Y z Q Me OCH,CH;NHMe SOsMe
Me OCH;CH;NHPr-i SOMe

Me Yl SO;Me  H Me OCH;CH;NME; SO;Me
Me Y2 SO;Me  H Me OCH,;CH;NEt; SO;Me
Me Y3 SO:MC H Me Y19 Sone
Me Y4 S$O;Me H Me OCH;C00Me SOMe
ﬁ: zg 38225: g 35 Me OCH;COOE! SOMe
Me OCH3COOPr-i $OMe

Me Y7 SO;Me H Me OCH;COOBu-i SO,Me
Me OCH;CH=CH, SO;Me H Me OCHzCOOBu-t SO;Me
Mo OcMacn=CH) SoMe H Me  OCHCOO-Y4 S0:Me
e =CH; e Me OCHMeCOOMe Me
Me OCH;CMe=CH; SO;Me H 40 Me OCHMeCOOE! %Me
Me OCH;CH=CHMe SOMe H Me OCHMeCOOPr-i SOzMe
Me OCH;CH=CMe; SO;Me H Me OCH>CH;CN SOMe
Me OCH2CH;CH=CH, SO;Me H Me OCH:SMe SOsMe
Me OCH;C=CH SOMe H Me OCH;CH2SMe SOMe
ﬁe Ocmocm eCZC --CC}:%I %ﬁe g Me OCH;CH28(0)Me SOMe
e eC= e Me OCH;CH2S0;Me SOMe
Me OCH;C=CMe SO:Me H 45 Me OCH,CH;SPr-i SOsMe
Me OCH;CHF SO;Me H Me OCH?CH2S(0)Pr-i SO;Me
€ 3 € (3 (] (]
Me OCH,;CH2Cl SO;Me H Me OCOOPr-i SOMe
Me OCH;CCl3 SO;Me H so Me OCONH; SO;Me
Me OCHMeCH;Cl SO;Me H Me OCONHMe SO.Me
Me OCHCHCl SO;Me H Me OCONMe; SO;Me
Me OCH2CH2Br SOoMe H Me OP(O)OMe), SOsMe
Me Y8 SO;Me H Me Y20 SOsMe
Me OCH,CCI=CH; SO:Me H Me SCH2CH—CH; SO;Me
Me OCH;CCI=CHCl SO;Me H Me SCHzCH~CMe; SOMe
Me OCH,CH,NO; SOoMe H 55 Me SCH,C==CH SO.Me
Me OPh SO;Me H Me SCH3CF;3 SOMe
Me OPh—Me-2 SO;Me H Me SCH2CCl SO Me
Me OPh—Cl4 SO;Me H Me Y21 SO Me
Me OPh—NO2-4 SOsMe H Me SPh SO3Me
Me OCH;CH;0Me SOoMe H Me SCH;CH20Me SOMe
Me OCH;CH;0E1 SO;Me H 60 Me SCH,CH,>OE! SOMe
Me OCH,CH20Pr-n SOMe H Me SCH,CH20Pr-i SO;Me
Me OCH;CH20Pr-i SOMe H Me Y22 SOzMe
Me OCH;CH20Bu-n SO;Me H Me S(O)CH,CH—CH3 SO;Me
Me OCH2CH>0Bu-i SO;Me H Me S(0)CH,CH—CMe; SO;Me
Me OCH,CH20Bu-s SO;Me H Me S(O)CH,C=CH SOsMe
xe OCHZz(CZ:IIzOB;rI;t %ﬁe g &S ﬁe g)cuzcmq %ﬁe
e OCH:; = e e e
Me OCHMeCH0Me SO;Me H Me SO,CH,CH=CH; SO Me
Me OCH;CHMeOMe SO;Me H Me SO,CH,CH=CMez SOyMe
Me OCH;CH;0Ph SO:Me H Me SO;CH,C=CH SOMe

N e O TS T U 0TS T TS T TS IS T O I UG TS T MO OT) T U Bt 2 OO0 T U0 T O B 0 ! T i T T I T I i T Lo
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TABLE 3-continued TABLE 3-continued
X Y X Y
o) o
Y 5 A\
c z C z
N [[ N I
Me 10 Me

X Y z Q X Y z Q
Me SO2CH;CF3 SOMe H a OCMe;C=CH SO-Me H
Me SO2CH,CH;C1 SO;Me H a OCH;C=CMe SO;Me H
Me Y24 SO;Me H cl OCH,CHaF SO:Me H
Me Y25 SOMe H 15 a OCH,CHF; SO:Me H
Me SO2Ph SO;Me H Cl OCH:CF; SO;Me H
Me SO,CH,CH,0Me SO;Me H cl OCH,CHCl SO:Me H
Me SO2CH;CH,0E! SOMe H cl OCH,CCl3 SO;Me H
Me SO2CH3CH,0Pr-i SO;Me H cl OCHMeCH,Cl SO;Me H
Me OCH;CH;0Me SO;Me CH3Ph c OCH2CH>CH;Cl SO;Me H
Me OCH,CH,0OEt SO;Me  CH3Ph 20 OCH,CH;3Br SOMe H
Me OCH,CH30Pr-i SO;Me CHaPh cl Y8 SOMe H
Me OCHMeCH;0Me SO;Me CHyPh ql OCH;CCl=CH, SO;Me H
Me OCH;CH3SMe SOMe CH3Ph cl OCH,CCl=CHCI SO;Me H
Me OCH2CH2S(0)Me SO;Me CH3Ph ci OCH,CH,;NO; SO;Me H
Me OCH,CH350,Me SO;Me CHyPh cl OPh SOMe H
Me OCH,CH,SPr-i SO;Me CHPh 25 Cl OPh—Me-2 SO;Me H
Me OCH,CH,S(0)Pr-i SOMe  CHyPh cl OPh—Cl-4 SOMe H
Me OCH,CH3S0;Pr-i SO;Me CHiPh cl OPh—NO34 SOMe H
Me SCH,CH,0Me SO:Me CH3Ph cl OCH»CH;0Me SO;Me H
Me SCH;CH,0Pr-i SO;Me CH>Ph Cl OCH,CH,0E! SO;Me  H
Me SO2CH2CH30Me SO;Me CHoPh cl OCH;CH20Prn SO:Me H
Me SO2CH2OPr-i SO;Me  CHoPh 30 < OCH2CH;OPr-i SO;Me H
Me OCH;CH,0Me $O;Me CH>COPh a OCH>CH;0Bu-n SO;Me H
Me OCH,CH0Pr-i SO;Me CHCOPh cl OCH;CH;OBu-i SO;Me H
Me OCH;CH,SMe SO;Me  CH2COPh cl OCH;CH,0Bu-s SO;Me H
Me OCH;CH;SOMe SO;Me CH,COPhL Cl OCH;CH;0Bu-t SOMe H
Me OCH;CH;50;Me SO;Me CH2COPh a OCH>CH;—Y4 SO;Me H
Me OCH;CH;SPr-i SO;Me CH3COPh cl OCHMeCH20Me SO;Me H
Me OCH,CH;S50,Pr-i SO;Me CHaCOPh 35 Q OCH;CHMeOMe SO;Me H
Me SCH;CH,0Me SO;Me  CH200Ph cl OCH;CH,0Ph SOMe H
Me SCH;CH,O0Pr-i SO:Me CH>COPh Cl OCH;CH;OCH2CH;0Me SOsMe H
Me SO,CH;CH;0Me SO;Me  CHCOPh cl OCH;CH,0CH;CH,0Pr-i SOMe H
Me $O,CH2CH;OPr-i SO;Me  CH,COPh cl OCH,CH,OCHMeCH;0Me  SO;Me H
Me OCH2CH20Me cl H cl OCH,CH,OH SO;Me H
Me OCH,CH;0Et cl H 40 OCH;Ph SO;Me H
Me OCH;CH0P:- al H cl OCHMePh SO;Me H
Me OCHMeCH,0Me cl H cl OCH,CH;Ph SO;Me H
Me OCH;COOMe a H cl OCH;Ph-2-Cl SO;Me H
Me OCH,CH;SMe a H cl OCH3Ph-3-Me SO;Me H
Me OCH,CH,S0:Me a H cl OCH2Ph4-OMe SO;Me H
Me SCH>CH,OMe a H 45 <1 OCH;Ph4-NO; SO;Me H
Me S02CH;CH30Me a H cl Y9 SO;Me H
Me OCH2CHz0Me Cl CHZPh (o] Y10 SO;Me H
Me OCHzCH;SMe c CH;Ph a Y11 SOMe H
Me OCH,CH,SOMe cl CHyPh Cl Yi2 SO:Me H
Me OCH,CH;S0;Me a CH,Ph cl Y13 SO;Me H
Me SCH,CH;0Me al CH,Ph so0 & Yi4 SO;Me H
Me SO,CH2CH20Me a CH3Ph al Y15 SO;Me H
Me OCH,CH,0Me a CH,COPh cl Y16 SO;Me H
Me OCH,CH>SMe cl CH2COPh cl Y17 SO,Me H
Me OCH;CH2S0;Me Cl CH,COPh cl Y18 SO;Me H
Me SCH,CH;0Me a CH2COPh cl OCH;CH;NH; SO;Me H
Me SCH,CH,0Et a CH2COPh cl OCH,;CH;NHMe SO;Me H
Me SO2CH>CH;0Me al CH,cOPh 33 @ OCH;CH;NHPr-i SO;Me H
a Yi SO;Me H cl OCH2CH;NMe> SO;Me H
cl Y2 SOMe H cl OCH;CH;NE; SO;Me H
cl Y3 SO;Me H cl Y19 SO;Me H
c Y4 SOMe H al OCH;COOMe SO;Me H
a Y5 SOMe H al OCH,COOEt SO;Me H
a Ys SOMe H 60 C OCH;COOPr-i SO;Me H
cl Y7 SOMe H ct OCH2COOBu-i SO:Me H
Cl OCH;CH=CHj SO;Me H a OCH2CO0Bu-t SO;Me H
cl OCHMeCH=CH, SOMe H Q1 OCH,CO00—Y4 SO;Me H
cl OCMezCH=CH3 SO;Me H cl OCHMeCOOMe SO;Me H
cl OCH;CMc=CH; SO;Me H Cl OCHMeCOOEt SO;Me  H
cl OCH;CH=CHMe SO:Me H 65 Cl OCHMeCOOPr-i SO;Me H
ca OCH,CH=CMe; SOoMe H Cl OCH;CH,CN SO:Me H
Cl OCH;CH,CH=CH, SO;Me H ci OCH,SMe SO;Me H
ci OCH,C=CH SOoMe H cl OCH,CH;SMe SO:Me H
a OCHMeC=CH SO.Me H c OCH,CH,S(0)Me SO;Me H
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c z c z
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X Y z Q X Y z Q
a OCH;CH,S0;Me SO;Me H cl SCH;CH;0Me a H
c OCH;CH;SPr-i SOsMe H a SO2CH;CH20Me c H
c OCH3zCH,S(0)Pr-i SOMe H a OCH;CH;0Me a CH;3Ph
ci OCH2CH3SO2Pr-i SOMe H 15 a OCH;CH;5Me cl CH;,Ph
a OCOOMe SOMe H ci OCH;CH,;SOMe a CH,Ph
a OCOOPr-i sO;Me H Q OCH,CH;50:Me a CH,Ph
a OCONHz SOMe H a SCH2CH;0Me a CH3Ph
a OCONHMe SOMe H a SO2CH;CH;0Me cl CH,Ph
a OCONMe; SO;Me H cl OCH,CH;0Me a CH,COPh
a OP(OXOMe) SO:Me H 20 OCH;CH;SMe a CH2COPh
a Y20 SO:Me H cl OCH2CH;S07Me a CH3COPh
a SCH,CH=CH: SO:Me H al SCH2CH;0Me a CH3COPh
c SCHzCH=CMe; SO:Me H al SCH,CH0Et c CH;COPh
a SCH2C=CH SO;Me H c SO,CH2CH;0Me cl CH,COPh
a SCH;CF3 SOoMe H OMe Y1 SO:Me H
a SCH2CCh SO;Me H 35 OMe Y2 S:Me H
o] Y21 SO;:Me H OMe Y3 SO;Me H
a SPh SOMe H OMe Ya sO;Me H
a SCH3CH,0Me SOMe H OMe Ys SO:Me H
a SCH,CH,0Ft SO:Me H OMe Y6 SO:Me H
a SCH3CH;0Pr-i SO;Me H OMe Y7 SOMe H
a Y22 SO:Me H 39 OMe OCHCH=CH, SO:Me H
a S(O)CH;CH=CHj, SOMe H OMe OCHMeCH=CH; SO:Me H
a S(O)CH,CH=CMe; SsO;Me H OMe OCMeCH=CH; SOMe H
a S(O)CH:C=CH SO:Me H OMe OCH2CMe=CH;, SO:Me H
a S(O)CH2CH,Cl SOMe H OMe OCH;CH=CHMe SO;Me H
a Y23 SO;Me H OMe OCH;CH=CMe, SO;Me H
Ct SO2CH;CH=CH: SOoMe H OMe OCH;CH;CH=CH; SO:Me H
c SO;CH,CH=CMe; SOaMe H 35 oMe OCH;C=CH SO;Me H
a SO,CH,CE=CH SO;Me H OMe OCHMeCE=CH SOMe H
a SO,CH1CF3 SO;Me H OMe OCMe,C=CH SO;Me H
a SO2CH;CH:Cl SOMe H OMe OCHC==CMe SO:Me H
a Y24 SO:Me H OMe OCH,CH;F sO:Me H
a Y25 SO;Me H OMe OCH;CHF; SsO;Me H
a SOzPh SOMe H 40 OMe OCH;CF3 sO;Me H
c SO2CH,CHyOMe SO;Me H OMe OCH;CH;Cl sO;Me H
a SO,CH;CH,0Et SO;Me H OMe OCH,0Cl3 SOMe H
al SO2CH,CH30Pr-i SOMe H OMe OCHMeCH,Cl SOMe H
al OCH>CH;0Me SOMe CHoPh OMe OCH>CH;CH,Cl SOMe H
a OCH2CH;0Et SO;Me  CHyPh OMe OCH2CH3Br SOMe H
a OCH2CH20Pr-i SO;Me  CHiPh 45 OMe Y8 SO;Me H
al OCHMeCH20Me SO,Me CHaPh OMe OCH,;CCI=CH; SO;Me H
cl OCH>CH2SMe SO;Me CH;Ph OMe OCH2CCI=CHCl SO:Me: H
a OCH2CH3S(0)Me SO;Me CHyPh OMe OCH,CH;NO; SO:Me H
a OCH;CH,50;Me SO;Me CH:Ph OMe OPh SO:Me H
a OCH2CH3SPr-i SO;Me CH;Ph OMe OPh—Me-2 SOMe H
a OCH;CH;S(O)Pr-i SO;Me CHzPh so OMe OPh—Cl4 sOMe H
ct OCHzCH,SO,Pr-i SO;Me  CHPh OMe OPh—NO;-4 SO;Me H
a SCH,CH;0Me SOMe  CHzPh OMe OCH,CH;0Me SO;Me H
a SCH2CH20Pr-i SOMe CHyPh OMe OCH;CH;0Et SO;Me H
a SO2CHZCH;0Me SO;Me CHaPh OMe OCH2CH;0Pr-n SOMe H
al SO2CHCH;0Pr-i SO;Me  CHoPh OMe OCH;CH;0OPr-i SOMe H
a OCH2CHz0Me SO;Me  CH2COPh OMe OCH;CH;0Bu-n so;Me H
a OCHCH,OPr-i SO;Me CH;COPh 55 OMe OCH>CH;0Bu-i SOMe H
a OCH,CHSMe SOpMe  CH,COPh OMe OCH;CH;0Bu-s SO;Me H
a OCH2CH;SOMe SO;Me CH;COPh OMe OCH,CH;0Bu-t SO;Me H
a OCH;CH,S0,Me SO;Me  CH,COPh OMe OCH,;CH;-Y4 SOMe H
a OCH2CH,SPr-i SO:Me CH,OOPh OMe OCHMeCH;0Me SO;Me H
a OCH2CH;S0Pr-i SO;Me  CH;COPh OMe OCH2CHMeOMe SO:Me H
cl SCH2CH;0Me SO;Me CH;COPh 60 OMe OCH;CH0Ph SO:Me H
(o] SCH,CHz0Pr-i SO;Me  CH;COPh OMe OCHCH;OCH;CHyOMe SO;Me H
a $SO3CH,CH,0Me SO;Me CH2COPh OMe OCH;CH,0CH,CHZ0Pr-i SOoMe H
c SO2CH2CH20Pr-i SO;Me  CH,COPh OMe OCH;CH;OCHMeCH,0Me  SO;Me H
a OCH;CHz0Me a H OMe OCH;CH,0H SO;Me H
al OCH;CH;0Et a H OMe OCH;Ph SO;Me H
al OCHCHOPr-i a H 65 OMe OCHMePh SOMe H
a OCHMeCH;0Me a H OMe OCH2CHPh SOMe H
a OCHCOOMe a H OMe OCH;Ph-2-Cl SOMe H
a OCH;CH2SMe a H OMe OCH:Ph-3-Me SOMe H
a OCH;CHS0;:Me a H OMe OCH;Ph-4-OMe SO:Me H
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X Y z Q X Y z Q
OMe OCH;Ph4-NO; SO;Me H OMe OCH;CH;0Pr-i SO;Me  CH3Ph
OMe Y9 SO;Me H OMe OCHMeCH;0Me SO;Me CHzPh
OMe Y10 SO:Me H OMe OCH;CH»5Me SO;Me  CHjPh
OMe Y11 SO;Me H 15 oMe OCH;CH,S(0)Me SO;Me  CH2Ph
OMe Y12 SOMe H OMe OCH2CH,50;Me SO;Me CHPh
OMe Y13 SO;Me H OMe OCH,CH;SPr-i SO;Me  CHyPh
OMe Y14 SO;Me H OMe OCH,CH2S(0)Pr-i SO;Me  CH,Ph
OMe Y15 SO:Me H OMe OCH,CH;S0;Pr-i SO;Me CHzPh
OMe Y16 SO;Me H OMe SCH,CH,OMe SO;Me  CH>Ph
OMe Y17 SO:Me H 20 OMe SCH>CH,OPr-i SO;Me  CHzPh
OMe Y18 SO:Me H OMe SO,CH3CH20Me SO;Me CH;Ph
OMe OCH,CH;NH, SO;Me H OMe SO2CH2CH;0Pr-i $O;Me  CH3Ph
OMe OCH2CH;NHMe SO;Me H OMe OCH;CH;O0Me SO;Me  CH;COPh
OMe OCH,CH;NHPr-i SO;Me H OMe OCH;CH20Pr-i SO;Me  CH2COPh
OMe OCH,CH;NMe; SO;Me H OMe OCH,CH,5Me SOsMe  CH3COPh
OMe OCH,CH;NE, SOoMe H 25 OMe OCH,;CH;SOMe SOMe  CH;COPh
OMe Y19 SO:Me H OMc OCH;CH,50:Me SO;Me  CHCOPh
OMe OCH2COOMe SO;Me H OMe OCH;CH,SPr-i SO;Me  CH,COPh
OMe OCH;COOEt SO;Me H OMe OCH,CH,S0,Pr-i SO;Me  CH2COPh
OMe OCH7000Pr-i SO;Me H OMe SCHyCH,0Me SO;Me  CHzCOPh
OMe OCH,C00Bu-i SO;Me H OMe SCH>CH2OPr-i SO;Me  CHCOPh
OMe OCH;COOBu-t SO;Me H 39 OMe SO;CH,CH;0Me SO2Me  CH,COPh
OMe OCH,;C00-Y4 SO;Me H OMe SO2CH,CH;OPr-i SO;Me  CH2COPh
OMe OCHMeCOOMe SO:Me H OMe OCH;CH,0Me a H
OMe OCHMeCOOE! SO.Me H OMe OCH;CH;OE!t al H
OMe OCHMeCOOPr-i SOMe H OMe OCH;CH,OPr-i c H
OMe OCH;CH,CN SO;Me H OMe OCHMeCH;0Me cl H
OMe OCHa5Me SO;Me H OMe OCH,COOMe c H
OMe OCH,CH2SMe SO;Me H 35 oMe OCH,CH;SMe a H
OMe OCH;CH,S(0)Me SO;Me H OMe OCH,CHS0;Me a H
OMe OCH,CH;SO;Me SO;Me H OMe SCH,CH,0Me a H
OMe OCH2CH,SPr-i SO;Me H OMe SO,CH3CH0Me a H
OMe OCH;CH3S(O)Pr-i SO;Me H OMe OCH;CH20Me a CH,Ph
OMe OCH2CH3SOPr-i SO;Me H OMec OCH;CH2SMe a CH,Ph
OMe 0OCOOMe SOMe H 40 OMe OCH;CH;S0Me a CH,Ph
OMe OCOOPr-i SO;Me H OMe OCH;CH;80:Me a CH3Ph
OMe OCONH; SOMe H OMe SCH2CH2OMe a CH2Ph
OMe OCONHMe SO:Me H OMe SO>CH,CH20Me a CH2Ph
OMe OCONMe; SO;Me H OMe OCH,CH;0Me cl CH,C0Ph
OMe OP(O}OMe); SOsMe H OMe OCH;CH,SMe cl CH;COPh
OMe Y20 SO;Me H 45 OMe OCH,CH»S0:Me a CH3COPh
OMe SCH,CH=CH, SO;Me H OMe SCH,CH,OMe a CH,COPh
OMe SCHCH=CMe; SO;Me H OMe SCH,CH30Et c CH,C0Ph
OMe SCH,CE=CH SO;Me H OMe SO2CH,CH;0Me a CH,COPh
OMe SCH,CF3 SO;Me H CH;0Me Y1 SO;Me H
OMe SCH,CCly SO;Me H CH,OMe Y2 SO;:Me H
OMe Y21 SO;Me H sp CH20Me Y3 SO:Me H
OMe SPh SOMe H CH;OMe Y4 SOMe H
OMe SCH,CH;0Me SOMe H CH0Me YS$ SO;Me H
OMe SCH,CH,0Et SO;Me H CH;0Me Y6 SOMe H
OMe SCH3CH0Pr-i SO:Me H CH3;0Me Y7 SOMe H
OMe Y22 SO;Me H CH,0Me OCH,CH=CH, SO;Me H
OMe S(O)YCH,CH=CH; SO;Me H CH,0Me OCHMeCH==CH; SO;Me H
OMe S(O)CH;CH=CMe, SO;Me H 55 CH,0Me OCMesCH=CH; SO;Me H
OMe S(O)CH,CE=CH SO;Me H CH;0Me OCH,CMe==CH; SOMe H
OMe S(O)CH3CHCl SO;Me H CH;0Me OCH;CH=CHMe SOMe H
OMe Y23 SO;Me H CH;0Me OCH;CH=CMe; SOMe H
OMe SO,CH;CH=CH, SO;Me H CH3;0Me OCH;CH>CH==CHj SOoMe H
OMe $0,CH;CH=CMe, SO:Me H CH;0Me OCH2C=CH SO;Me H
OMe SO,CH;C=CH SO;Me H 60 CHOMe OCHMeC=CH SOMe H
OMe SO,CH3CF; SO;Me H CH;0Me OCMe;C=CH SO:Me H
OMe SO2CH2CH:Cl SO;Me H CH20Me OCH;C==CMe SO;Me H
OMe Y24 SO;Me H CH;0Me OCH;CH3F SO;Me H
OMe Y25 SO;Me H CH;0Me OCH,CHF, SO;Me H
OMe SO;Ph SO;Me H CH;OMe OCHCF3 SOMe H
OMe S0,CH;CH20Me SOMe H 65 CH0Me OCH,CH;Cl SO;Me H
OMe SO;CH,CH,0E! SO;Me H CH;0Me OCHLCCl3 SO;Me H
OMe SO»CH,CH20Pr-i SO;Me H CH;0Me OCHMeCH:Cl SO;Me H
OMe OCH,CH;0Me SO;Me  CHyPh CH;0Me OCH,CH2CH,Cl SOMe H
OMe OCHCH,0E! SO;Me CHyPh CH;OMe OCH;CH:Br SO;Me H
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Me 10 Me

X Y z Q X Y z Q
CH;OMe Y8 SO;Me H CH;0Me Y20 SOoMe H
CH;OMe OCH;CCI=CH, S0oMe H CH;OMe SCH;CH=CH, SOMe H
CH;0Me OCH>CCI=CHCI SO;Me H CH;0Me SCH;CH=CMe; SOMe H
CH;0Me OCH,CH;NO; SO;Me H 15 CH;OMe SCH;C==CH SOMe H
CH20Me OPh SOMe H CH;OMe SCH2CF;3 SOMe H
CH;0Me OPh—Me-2 SOMe H CH;0Me SCH>CCl3 SOsMe H
CH;0Me OPh—Cl-4 SOMe H CH;O0Me Y21 SO;Me H
CH2;0Me OPh—NO+4 SOMe H CH0Me SPh SO:Me H
CH0Me OCH;CH0Me SO:Me H CH;0Me SCH;CH;OMe SO:Me H
CH20Me OCH;CHOE!t SO:Me H 20 CH;OMe SCH;CHz0Et SOsMe H
CH0Me OCH,CH;OPr-n SOMe H CHjOMe SCH,CH;0OPr-i SOsMe H
CH;0Me OCH2CH;0Pr-i SO;Me H CH;0Me Y22 SOMe H
CH30Me OCH;CH;0Bu-n SOMe H CH;0Me S(O)CH;CH=CH; SO;Me H
CH;0Me OCH;CH;OBu-i SO;Me H CH;OMe S(O)CH:CH=CMe; SO;Me H
CH20Me OCH;CH20Bu-s SOMe H CH20Me S(OYCH,C=CH SOMe H
CH;0Me OCH;CH;0Bu-t S0:Me H 25 CH;0Me S(O)CH2CH:Cl SOsMe H
CHz0Me OCH;CH;-Y4 SO;Me H CH,0Me Y23 SO;Me H
CH20Me OCHMeCH;0Me SO;Me H CH;0Me SO2CH,CH=CH; SOMe H
CHz0Me OCH;CHMeOMe S0:Me H CH;0Me SO;CH2CH=CMe; SOoMe H
CH;0Me OCHzCH,0Ph SO:Me H CH;0Me SOCHC=CH SOoMe H
CH0Me OCH;CH,OCH;CH;OMe SO:Me H CHz0Me SO,CH,CF3 SOMe H
CHz0Me OCH;CH20CH;CH;OPr-i SOMe H 30 CH20Me SO;CHyCH:CI SOMe H
CH20Me OCH;CH20CHMeCH;OMe  SOMe H CH,0Me Y24 SOMe H
CH20Me OCH>CH,0H SOMe H CH3;0Me SO;Ph SO;Me H
CH20Me OCH,Ph SOMe H CH;0Me SO;CH2CH;0Me SO:Me H
CH20Me OCHMePh SOMe H CH;OMe SO;CH;CHOEt SO;Me H
CH20Me OCH,CH,Ph SOMe H CH;0Me SO;CH;CH;OPr-i SOMe H
CH20Me OCH;Ph-2-Cl SOMe H CH;0Me OCH;CH;0Me SO;Me  CHPh
CH20Me OCH;Ph-3-Mc SO;Me H 35 CH,OMe OCH;CH2OEt SO:Me CHaPh
CH20Me OCH;Ph-4-OMe SOsMe H CH;0Me OCH>CH2OPr-i SO;Me CHiPh
CH20Me OCH;Ph4-NO; SOMe H CH;OMe OCHMeCH20Me SOsMe  CHPh
CHz0Me Y9 SO:Me H CH20Me OCH;CH;SMe SO;Me CHaPh
CH20Me Y10 SOMe H CH:0Me OCHzCH;S(O)Me SOMe CH;Ph
CH;0Me Yil SO;Me H CH;0Me OCH:CH,;S0;Me SOsMe CHyPh
CH20Me Y12 SO;Me H 40 CH:OMe OCH2CH:SPr-i SOoMe CHzPh
CH0Me Y13 SO;Me H CH;OMe OCHzCH:S(O)Pr-i SO;Me CHaPh
CH20Me Y4 SOMe H CH0Me OCH;CH;SO2Pr-i SOMe CHyPh
CH20Me Y15 SOMe H CH;0Me SCHCH;0Me $02Me CHzPh
CH,0Me Y16 SO:Me H CH;0Me SCH,CH70Pr-i SO;Me  CHaPh
CH20Me Y17 SO;Me H CH3;OMe SO;CH>CH;0Me SO;Me  CH1Ph
CH3O0Me Y18 SOMe H 45 CH;OMe SO;CH;CH;OPr-i SOsMe  CH3Ph
CH2;0Me OCH>CH;NH3 SO;Me H CH;OMe OCH>CH20Me SO0;Mec CH2COPh
CH3;0Me OCH;CH;NHMe SOMe H CHz0Me OCH>CH2OPr-i SOsMe  CHCOPh
CH;0Me OCH;CH;NHPr-i SOMe H CH;0Me OCH;CH;SMe SOsMe  CH2COPh
CHz20Me OCH;CH;NMe; SO:Me H CH;0Me OCH;CH,;SOMe SOsMe  CH,COPh
CH20Me OCH;CH;NEt; SO;Me H CH;0Me OCH>CH280;Me SO;Me  CHyCOPh
CH20Me Y19 SO;Me H 5o CH2OMe OCH;CHaSPr-i SOsMe  CH;COPh
CHz0Me OCH;OC00Me SO;Me H CH;0Me OCH,CH,S0,Pr-i $SO;Me  CH2COPh
CHz;0Me OCH>COOEt SO:Me H CH:0Me SCH;CH;OMe SOMe CH;COPh
CH20Me OCH2COOP:-i SOMe H CHz0Me SCH;CH0Pr-i SOMe CH;COPh
CH;0Me OCH2COOBu-i SO:Me H CH;0Me SO,CH>CH20Me SOMe CHCOPh
CH;0Me OCH;COOBu-t SOsMe H CH;0Me SO;CH>CH20Pr-i SOMe  CH2COPh
CH20Me OCH)COO-Y4 SOoMe H CH3;0Me OCH;CH;OMe a H
CH;0Me OCHMeCOOMe SOMe H 55 CH,OMe OCHCH.OEt a H
CH;0Me OCHMeCOOEt SOMe H CH;0Me OCH,CH,0Pr-i cl H
CH20Me OCHMeCOOPr-i SOMe H CH;OMe OCHMeCH;0Me a H
CH20Me OCH;CHCN SOMe H CH;0Me OCH,COOMe a H
CH0Me OCH;SMe SO;Me H CH;OMe OCH;CHzSMe a H
CHz0Me OCH;CH;SMe S0Mc H CH;0Me OCH;CH,SO;Me cl H
CHz0Me OCH;CH;S(0)Me S0Me H 60 CH,OMe SCHCH;0Me a H
CH;0Me OCH>CH;SO0;Me SO;Me H CH;0Me SO3CH2CH20Me a H
CH,0Me OCH;CHSPr-i SO;Me H CH;0Me OCH;CH;0Me a CH,Ph
CH20Me OCH;CH,S(O)Pr-i S0oMe H CH;OMe OCH;CH;SMe a CHaPh
CH3;0Me OCH;CH,S07Pr-i SO;Mc H CH;OMe OCH;CH;SOMe c CH,Ph
CH20Me OCOOMe SO;Me H CH20Me OCH;CH;SO;Me al CH,Ph
CH30Me OCOOPr-i SOMe H 65 CH20Me SCH;CH;OMe a CH3Ph
CH;0Me OCONH; SOMe H CH,OMe SD;CH;CH;0Me cl CH3Ph
CH;0Me OCONHMe SO:Me H CH;0Me OCH;CH;OMe a CH,COPh
CHz0Me OCONMEe; SOMe H CH;0Me OCHCH;SMe Cl CHCOPh
CH20Me OP(OXOMe) SO;Me H CH;OMe OCH>CH;80:Me a CH,COPh
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CH,0OMe SCH;CH;O0Me a CHyCOPh X Y z Q
CH;0Me SCH;CH,OE: cl CH2COPh Me OCH;CH,0H SO;Me H
CH;0Me SO;CH>CH;0Me a CH2COPh Me OCH,Ph $OMe H
15 Me OCHMePh SO:Me H
Me OCH;CH,Ph SO;Me H
Me OCH;Ph-2-Cl SO;Me H
TABLE 4 Me OCH;Ph-3-Me SO;Me H
3 Me OCH,Ph-4-OMe SO:Me H
X Y Me OCHPh-4-NO; SOMe H
20 Me Y9 SO;Me H
0\\ Me Y10 SO;Me H
Me Y11 S0.Me H
Me € z Me Y12 SO;Me H
Me Y13 SOMe H
N Me Yi4 SO:Me H
SN oQ 25 Me Y15 SO;Me H
| Me Y16 SO;Me H
Me Me Y17 $O0;Mc H
Me Yi8 SO2Me H
X Y z Q Me OCH;CH;NH; SO3Me H
Me OCH;CH;NHMe SO:Me H
e n gﬁ: u 30 Me OCH,CH;NHPr-i SO:Me H
Mo ¥s SO-Me H Me OCH;CH;NMe; SO:Me H
Mo ya SOMe H Me OCH,CH;NEt; SO:Me H
M ¥$ SO:Me H Me Y19 SO;Me H
M° e Me H Me OCH,COOMe $O;Me H
e S0;Me Me OCH;COOE! SO;Me H
Me Y7 SO;Me H Me OCH3COOPr-i SO:Me H
Me OCH;CH=CH, SO:Me H 35 Me OCH;COOBu-i SOMe H
Me OCHMeCH=CH; SOMe H Me OCH;COO0Bu-t SOMe H
Me OCMeCH=CH, SO,Me H Me OCH;C00—Y4 SO:Me H
Me OCH;CMe=CH; SOMe H Me OCHMeCOOMe SOMe H
Me OCH;CH=CHMe SO;Me H Me OCHMeCOOEt SO;Me H
Me OCH;CH==CMe, SOMe H Me OCHMeCOOPr-i SO;Me H
Me OCH;CH,CH=CH; SO-Me H 40 Me OCH,CH,CN $O:Me H
Me OCI{ZCEEH SOzMe H Me OCHzSMe SOZMC H
Me OCHMeC=CH SOMe H Me OCH2CH;SMe SO;Me H
Me OCMe;C=CH SO;Me H Me OCH2CH2S{0)Me SO;Me H
Me OCH2C=CMe SOoMe H Me OCH;CH;SO;Me SO:Me H
Me OCH,CHoF SO;Me H Me OCH;CH;SPr-i SO;Me H
Me OCH,CHF; SOMe H 45 Me OCH,CH;S(O)Pr-i SO;Me H
Me OCH;CF3 SO;Me H Me OCH;CH,S0,Pr-i SOMe H
Me OCH;CH2Cl SO2Me H Me OCOOMe SO;Me H
Me OCH,;CCl3 SO;Me H Me OCOOPr-i SO;Me H
Me OCHMeCH,Cl SO4Me H Me OCONH; SO;Me H
Me OCH;CH2CH,Cl SOMe H Me OCONHMe SO;Me H
Me OCHCH;Br SO;Me H so Me OCONMe; SO:Me H
Me Y8 SOMe H Me OP(OXOMe), SO:Me H
Me OCH,CCI=CH; SO:Me H Me Y20 SO;Me H
Me OCH3CCl=CHCI SOMe H Me SCH;CH==CH; SO;Me H
Me OCH;CH;NO; SO;Me H Me SCH>CH=CMe; SO;Me H
Me OFh SOMe H Me SCH,C=CH SO;Me H
Me OPh—Me-2 SO;Me H Me SCH,CF; S0Me H
Me OPh—Cl-4 SO;Me H 55 Me SCH,CCly SOMe H
Me OPh—NO»-4 SOMe H Me Y21 SO;Me H
Me OCH;CHOMe SO;Me H Me SPh SO;Me H
Mc OCH,CH,0Et SO;Me H Me SCH;CHyOMe SO;Me H
Me OCH;CH20Pr-n SO:Me H Me SCH,CH,0Et SO:Me H
Me OCH;CH0Pr-i SO.Me H Me SCH>CH;0Pr-i SO;Me H
Me OCH;CH20Bu-n SO;Me H 60 Me Y22 SO;Me H
Me OCH,CH;0Bu-i SO;Me H Me S(O)CH;CH=CHj; SO;Me H
Me OCH,CH>OBu-s SOMe H Me S(OYCH2CH=CMe; SO;Me H
Me OCH;CH;0Bu-t SO;Me H Me S(OYCH,C=CH SO;Me H
Me OCH;CH;—Y4 SO;Me H Me S(OYCH2CH:Cl SO;Me H
Me OCHMeCH,OMe SO;Me H Me Y23 SO;Me H
Me OCH;CHMeOMe SOMe H 65 Me $0,CH,;CH=CH, SO;Me H
Me OCH,CH;0Ph SOsMe H Me SO2CH2CH=CMe; SO;Me H
Me OCH;CH20CH2CH20Me SO:Me H Me SO,CH,C=CH SO,Me H
Me OCH;CH;0CH2CH0Pr-i SO;Me H Me SO;CH,CF3 SO;Me H
Me OCH;CH,OCHMeCHzOMe  SO;Me H Me SO2CH2CH,Cl SO:Me H
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o o

\ 3 \
Me [ z Me c z
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SN 0Q =N oQ
| 10 |
Me Me

X Y z Q b'e Y z Q
Me Y24 SOMe H a OCH,C==CMe SOMe H
Me Y25 SOMe H cl OCH;CH,F SOoMe H
Me SO2Ph SO;Me H 15 OCH;CHF; SO;Me H
Me SO,CH;CH20Me SO;Me H a OCH;CF3 SOMe H
Me S0,CH2CH,OEt SO;Me H cl OCH,CHCl SOMe H
Me SO,CH,CH0Pr-i SO;Me H c OCHzCChy SOMe H
Me OCH;CH20Me SO;Me CH,Ph a OCHMeCH;Cl SOsMe H
Me OCH,;CH;OE! SOzMe CH3Ph cl OCH2CH,CH:Cl SO;Me H
Me OCH3CHyOPr-i SO;Me CH,Ph 20 1 OCH,CH;Br SOMe H
Me OCHMeCH,0Me SO2Me CH3Ph cl Y8 SOsMe H
Me OCH:CH;SMe SOsMe CH,Ph a OCH2CCI=CH; SOsMe H
Me OCHzCH;S(0)Mc SO;Me CH3Ph a OCH,CCI=CHCl SO0zMe H
Me OCH;CH3S0;Me SOsMe CHaPh Cl OCH2CH2NO, SOzMe H
Me OCH,CH,SPr-i SO2Me CH3Ph cl OPh SO;Me H
Me QCH,CH8(0)Pr-i SO,Me CH;Ph 25 C1 OPh—Me-2 SO2Me H
Me OCH)CH3S05Pr-i SOMe CHzPh a OPh—Cl4 SOsMe H
Me SCH;CH;0Me SO;Me CHaPh a OPh—NO2-4 SO;Me H
Me SCH2CH20Pr-i SOMe CH:Ph c OCH2CH20Me SOMe H
Me SO2CH2CH;0Me SO;Me CH3Ph a OCH;CH30Et SOsMe H
Me SO;CH2CH,0Pr-i SO;Me CH3Ph a OCH;CH;0Pr-n SOsMe H
Me OCH2CHz0Me SOMe CH2COPh 30 © OCH;CH,0Pr-i SOMe H
Me OCH;CH0Pr-i SO;Me CH,COPh Q OCHCH20Bu-n SOMe H
Me OCHyCHSMe SOMe CH;COPh a OCH,CH;0Bu-i SOaMe H
Me OCH,CH2SOMe SO;Me CH;COPh c OCHzCH;0Bu-s SOMe H
Me OCH;CH2SO2Me SO;Me CH;COPh c OCH;CH;O0Bu-t SOsMe H
Me OCH;CH,SPr SO;Me CH,COPh cl OCH,CH;—Y4 SOMe H
Me OCH;CH,SO4Pr-i SO;Me CH;COPh a OCHMeCH;0Me S0;Me H
Me SCH>CH;0Me SO;Me CH3COPh 3 a OCH;CHMcOMe SO2Me H
Me SCH;CHz0Pr-i SO;Me CH3COPh a OCH,CH;0Ph SOzMe H
Me S0,CH2CH20Me SOsMe CH,COFh cl OCHzCH;0CH,CH;0Me SO0oMe H
Me SOCH3CH0Pr-i SO;Me CH3COPh cl OCH2CH20CH,CH;0Pr-i SO;Me H
Me OCH;CH;0Me al H cl OCH,CH;0CHMeCH,0Me  SO2Me H
Me OCH,CH,;0Et cl H cl OCH,CH;0H SO;Me H
Me OCHCHz0Pr-i c H 40 a1 OCH2Ph SOMe H
Me OCHMeCH20Me a H a OCHMePh SOaMe H
Me OCH2C00Me a H a OCH;CH;Ph SOMe H
Me OCH;CH;SMe a H a OCH2Ph-2-Cl SOsMe H
Me OCH3;CH250:Me cl H a OCHzPb-3-Me SO;Me H
Me SCH,CH0Me cl H a OCH;Ph-4-OMe SOMe H
Me S0;CH;CH20Me cl H 45 Q1 OCH,Ph4-NO, SO Me H
Me OCH;CH,OMe al CH,Ph cl Y9 SO0oMe H
Me OCH2CH;SMe a CH,Ph c Y10 SOoMe H
Me OCH;CH;SOMe al CH,Ph c Y11 SOMe H
Me OCH3CH,S02Me cl CHsPh cl Yi2 SO:Me H
Me SCH;CH;OMe a CH3Ph a Y13 SOsMe H
Me S0;CHzCH,0Me a CH;Ph so € Y14 SO2Me H
Me OCH,CH;0Me cl CH,COPh cl Y15 SOMe H
Me OCH,CH;SMe cl CH;COPh cl Y16 S0.Me H
Me OCH3CH,S0:Me a CH2COPh cl Y17 50:Me H
Me SCH;CH20Me c CH,COPh a Y18 SO;Me H
Me SCH2CHOEt cl CH,COPh cl OCHzCH;NH; SO;Me H
Me SO,CH:CH20Me a CH;COPh a OCH2CH2NHMe SO;Me H
al Y1 SOMe H 55 a OCH;CH;NHPr-i SO;Me H
a Y2 SOMe H a OCH;CH;NMe SOMe H
a Y3 SOMe H cl OCH;CH;NEt; SO2Me H
a Y4 SOMe H cl Y19 SO;Me H
a YS SO;Me H a OCH3COO0Me SO;Me H
cl Y6 SO;Me H a OCH3;COOE! SOMc H
cl Y? SOMe H 60 Cl OCHCOOPr-i S0Me H
cl OCH;CH=CH, SOMe H cl OCH2COOBu-i SOMe H
a OCHMeCH=CH; SO;Me H cl OCH;C00Bu-t SOMe H
a OCMeCH=CH; SO;Me H cl OCHCO0—Y4 SO;Me H
a OCH;CMe=CH, SO,Me H cl OCHMeCOOMe SO;Mc H
a OCH2CH=CHMe SO2Me H cl OCHMCcCOOE! SO2Me H
a OCH;CH=CMe, SOMe H 65 Cl OCHMeCOOPr-i SO,Me H
ci OCH;CH2CH=CH, SOMe H a1 OCH2CH2CN SO;Mc H
ci OCH;C=CH SOsMe H cl OCH;zSMe SOMe H
a OCHMeC=CH SOMe H a OCH;CHSMe SOsMe H
a OCMeC=CH SOMe H a OCH,CH;S(0)Me SOsMe H
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b Y z Q X Y z Q
a OCH;CH,S0:Me SO;Me H a OCHCH,;SO0;Me al H
a OCH;CH;SPr-i SO:Me H al SCH;CH;0Me ci H
a OCH;CH38(0)Pr-i SO;Me H 15 a SO2CH2CH20Me Cl H
c OCH;CH,S01Pr-i SOMe H cl OCH3CH;0Me a CH3Ph
cl OCOOMe SO;Me H cl OCH;CH;SMe a CH;Ph
a OCOOPr-i SO;Me H ci OCH;CH250Me a CH;3Ph
a OCONH; SOMe H cl OCH2CH250:Me a CH;Ph
a OCONHMe SO;Me H cl SCH2CH;0Me a CH,Ph
a OCONMe; SO;Me H 20 SO,CH;CH;0Me cl CH,Ph
al OP(OXOMe), SO;Me H a OCH2CH,0Me c CH,COPh
al Y20 SOMe H al OCH;CH,SMe al CH,COPh
a SCH;CH=CH, SOMe H al OCHzCH,SOsMe cl CH3Ph
a SCH,CH=CMe; SOMe H a SCH2CH;0Me cl CH,COPh
a SCH,C=CH SOMe H cl SCH>CH,0E! a CH,COPh
al SCHCF3 SO;Me H 25 CI SO,CH,CH20Me cl CH,COPh
a SCH2CCl3 SO;Me H OMe Y1 SO;Me H
a Y21 SO;Me H OMe Y2 SOMe H
a SPh SOMe H OMe Y3 SO;Me H
a SCH;CH;0Me SO;Me H OMe Ya SOMe H
a1 SCH;CH;0Et SOMe H OMe Ys SO.Me H
c SCH;CH;0Pr-i SOMe H 30 OMe Y6 SO.Me H
a Y22 SOMe H OMe Y7 SOMe H
a S(0)CH2CH=CH, SO,Me H OMe OCH;CH=CH> SO;Me H
a S(O)CH;CH=CMe; SO;Me H OMe OCHMeCH=CH, SO;Me H
a S(O)CH2C=CH SO;Me H OMe OCMe;CH=CH; SO;Me H
c S(O)CH2CH,Cl SO;Me H OMe OCH2CMe==CH> SO;Me H
a Y23 SO;Me H OMe OCH;CH=CHMe SO;Me H
a SO;CH,CH=CH3 SO:Me H 35 oMe OCHaCH=CMe, SOMe H
a SO,CH,CH=CMe; SO;Me H OMe OCH;,CH2CH=CH> SOMe H
al SO.CH,C=CH SO0;Me H OMe OCH2C=CH SO;Me H
al SO,CH2CF3 SOMe H OMe OCHMeC=CH SOMe H
cl SO,CH;CHCl SOMe H OMe OCMe;CE=CH SOsMe H
a Y24 S0Me H OMe OCH,CE=CMe SOsMe H
a Y25 SOsMe H 40 OMe OCH;CH;3F SOsMe H
a SO.Ph SO;Me H OMe OCH;CHF; SO;Me H
a SO;CH2CH;0Me SOMe H OMe OCH,CF;3 SO;Me H
a SO,CH2CH,0E SO;Me H OMe OCH,CH:Cl SO;Me H
a SO,CH3CHOPr-i SO:Me H OMe OCH,CCl3 SOMe H
cl OCH,CH;0Me SO;Me CHyPh OMe OCHMeCH:Cl SO;Me H
a OCH;CH;0E! SO;Me CHaPh 45 OMe OCH;,CH>CH,Cl SOsMe H
a OCH>CHOPr-i S0;Me CHaPh OMe OCH,CH3Br SO;Me H
a OCHMeCH;0Me S0;Me CHyPh OMe Y8 SO;Me H
al OCH;CH;SMe SOMe CHaPh OMe OCH;CCI=CH; SO2Me H
al OCH;CH;S(0)Me SO;Me CH3Ph OMe OCH,CCI=CHCl SOoMe H
a OCH;CH,SO:Me SOsMe CHaPh OMe OCH;CH;NO; SO;Me H
a OCH;CH,SPr-i SO;Me CHaPh sp OMe OFh $SOMe H
c OCH;CH,S(O)Pr-i SO;Me CH3Ph OMe OFh—Me-2 $0;Me H
a OCH,CH350,Pr-i SO;Me CHyPh OMe OPh—Cl-4 SO;Me H
c SCH>CH;0Me SOsMe CHaPh OMe OPh—NO2-4 SO;Me H
c SCH,CH,0Pr-i SO;Me CHsPh OMe OCH,CH20Me SO0.Me H
a SO;CH;CH20Me SOsMe CHyPh OMe OCH,CH,0Et SO2Me H
al SO;CH;CH,0OPr-i SO;Me CH3Ph OMe OCH;CH,0Pr-n SO;Me H
a OCH;CH20OMe SO:Me CH2COPh 35 oMe OCH,CH30Pr-i SOMe H
a OCH;CH,OPr-i SO3Me CH,COPh OMe OCH;CH;0Bu-n SO;Me H
a OCH,CH;SMe S0;Me CHZCOPh OMe OCH;CH;0Bu-i 50:Me H
al OCH;CH;SOMe SO0;Me CH2COPh OMe OCH;CH20Bu-s SO;Me H
al OCH;CH,S0:Me SO0Me CH2COPh OMe OCH;CH20Bu-t SO;Me H
al OCH;CH;SPr-i $0,Me CH2COFh OMe OCH;CHa—Y4 SO;Me H
al OCH;CH;S07Pr-i SO;Me CH2COPh 60 OMe OCHMeCH,0Me SOMe H
a SCH,CHz0Me SOsMe CH2COPh OMe OCH2CHMeOMe SO,Me H
a SCH2CH;0Pr-i SO;Me CH,COPh OMe OCH2CH20Ph SOMe H
a SO;CH;CH;0Me SOsMe CH>COPh OMe OCH;CHyOCH,CH,0Me SOMe H
a SO,CHCH20Pr-i SO;Me CH;COPh OMe OCH2CH,0CH;CHOPr-i SOMe H
a OCH;CH;0Me a H OMe OCH;CH;OCHMeCH20Me ~ SO;Me H
a OCH2CH,OEt Cl H 65 OMe OCH;CH20H SOMe H
a OCH3CHOPr-i a H OMe OCH;Ph SO,Me H
a OCHMeCH20Me cl H OMe OCHMePh SO;Me H
a OCH,COOMe cl H OMe OCH;CH,Ph SO;Me H
a OCH,CH,SMe a H OMe OCH;Ph-2-Cl SO;Me H
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OMe OCHPh-3-Me SO;Me H OMe SO2CHzCHZ0Pr-i SO;Me H
OMe OCH>Ph-4-OMe SO:Me H OMe OCH;CH;0Me SO;Me CHoPh
OMe OCHPh-4-NO; $O:Me H 15 OMe OCH;CH,0Et SOsMe CH>Ph
OMe Y9 $O;Me H OMe OCH;CH0Pr-i SOMe CHoPh
OMe Y10 SO;Me H OMe OCHMeCH20Me SO;Me CHyPh
OMe Y11 SOMe H OMe OCH;CH25Me $O;Me CHyPh
OMe Y12 SO;Me H OMe OCH;CH,S(0)Me SO;Me CHzPh
OMe Y13 SOMe H OMe OCH;CH2S0:Me S0;Me CHyPh
OMe Y14 SOMe H 20 OMe OCH2CH,SPr-i SOzMe CHFh
OMe Y15 SOMe H OMe OCH3;CH2S(0)Pr-i SO;Me CH,Ph
OMe Y16 SOsMe H OMe OCH;CHS0,Pr-i SO;Me CHzPh
OMe Y17 SOsMe H OMe SCH3CH;0Me SO;Me CH2Ph
OMe Y18 SO;Me H OMe SCH3CH;0Pr-i $SO;Me CHyPh
OMe OCH,CH;NH; $OMe H OMe SO,CH,CH20Me SO;Me CHzPh
OMe OCH;CH;NHMe SOs:Me H 25 OMe $0,CH2CH20Pr-i SO;Me CHzPh
OMe OCH;CH,;NHPr-i SOMe H OMe OCH;CH20Me SO;Me CH2COPh
OMe OCH3CH;NMe; $OMe H OMe OCH,CH,0Pr-i SOsMe CH2COPh
OMe OCH>CH3NEL; SO,Me H OMe OCH;CH3SMe §OsMe CH2COPh
OMe Y19 SOMe H OMe OCHzCH;50Me SO;Me CH2COPh
OMe OCH2COOMe SOMe H OMe OCH;CH;50;Me SOsMe CH>COPh
OMe OCH,COOE! SOMe H 30 OMe OCH;CHzSPr-i SO;Me CH>COPh
OMe OCH2000Pr-i SO;Me H OMe OCH;CH380,Pr-i SO;Me CH>COPh
OMe OCH,COOBu-i SOMe H OMe SCH3CH;0Me SOMe CH2COPh
OMe OCH2000Bu-t SO;Me H OMe SCH3CH;0Pr-i SO;Me CHCOPh
OMe OCH,CO0—Y4 SO;Me H OMe SO02CH;CH20Me SO2Me CH,COPh
OMe OCHMeCOOMe SO;Me H OMe SO2CH,CH20Pr-i SO;Me CH>COPh
OMe OCHMeCOOE! SO;Me H OMe OCH;CH20Me Cl H
OMe OCHMeCOOPr-i SO;Me H 35 oMe OCH2CH0Et cl H
OMe OCH;CH,CN SO;Me H OMe OCHCH2OPr-i a H
OMe OCH,;SMe SO2Me H OMe OCHMeCH;0Me cl H
OMe OCH;CH;SMe SO;Me H OMe OCH;CO0Me cl H
OMe OCH;CH2S(0)Me SO-Me H OMe OCH;CH2SMe a H
OMe OCH;CH3SO;Me SO:Me H OMe OCH;CH250:Me q H
OMe OCH;CH;SPr-i SOoMe H 40 OMe SCH>CH;OMe a H
OMe OCH;CH2$(0)Pr-i SOMe H OMe SO,CH2CH20Me a H
OMe OCH3CH,S0,Pr-i SOMe H OMe OCH;CH,0Me a CH3Ph
OMe OCOOMe SO;Me H OMe OCH2CH;SMe e CH3Ph
OMe OCOOPr-i $SOMe H OMe OCH;CH350Me a CHyPh
OMe OCONH; SO;Me H OMe OCH;CH;S0:Me a CH3Ph
OMe OCONHMe SO,Me H 45 OMe SCH;CH2OMe Cl CH;Ph
OMe OCONMe3 SO;Me H OMe SO,CH,CH20Me a CHaPh
OMe OP(OXOMe)2 SO;Me H OMe OCH;CH;0Me cl CHyCOPh
OMe Y20 SO:Me H OMe OCH;CH;SMe cl CHCOPh
OMe SCHCH=CH, SO;Me H OMe OCH;CH2S0;Me qa CH,COPh
OMe SCHyCH=CMe; SO;Me H OMe SCH3CH;0Me c1 CH;COPhR
OMe SCH,C=CH SO;Me H 5o OMe SCH;CH20E! Cl CH,COPh
OMe SCH>CF3 SO;Me H OMe SO,CH2CH;0Me cl CH,COPh
OMe SCH2CCl3 SO;Me H CH;0Me Y1 SO;Me H
OMe Y21 SO;Me H CH;0Me Y2 SO;Me H
OMe SPh SO;Me H CH;0Me Y3 SO;Me H
OMe SCH3CH20Me SO;Me H CH;OMe Y4 SO;Me H
OMe SCH;CH,OEt SOMe H CH;0Me Y5 SO;Me H
OMe SCH2CH20Pr-i SO;Me H 55 CHOMe Y6 SO:Me H
OMe Y22 SO.Me H CH;0Me Y7 SO:Me H
OMe S{O)CHzCH=CH> SO,Me H CH;0Me OCH,CH=CH; SOsMe H
OMe S(O)CHzCH=CMe; SO;Me H CH;0Me OCHMeCH=CH; SO;Me H
OMe S(O)CH,C=CH SO;Me H CHzOMe OCMezCH=CH; $O,Me H
OMe S(O)CH2CH;Cl SO;Me H CHz0Me OCHCMe=CH; SO;Me H
OMe Y23 SO;Me H 60 CH;0Me OCH;CH=CHMe SO:Me H
OMe SO,CH,CH=CH;, SO;Me H CH;0Me OCH;CH=CMec; SO;Me H
OMe SOCH,CH=CMe; SO;Me H CH,O0Me OCH;CH;CH=CH; SO;Me H
OMe SOsCH;C=CH SO;Me H CH;0Me OCHC=CH SO:Me H
OMe $O,CH,CF3 SO;Me H CH3;0Me OCHMeC=CH SO;Me H
OMe SO2CH2CH,Cl SO;Me H CH20Me OCMeC=CH SO:Me H
OMe Y24 SO;Me H 65 CH20Me OCH;C=CMe SO:Me H
OMe Y25 SO;:Me H CH;0Me OCH:CH,F SO,Me H
OMe SO2Ph SO;Me H CH;0Me OCH2CHF: SO;Me H
OMe SO,CHyCHOMe SO;Me H CH,OMe OCHCF; SO;Me H
OMe $S0;CH2CH;0EL SO;Me H CH;0Me OCH;CH,Cl SO;Me H
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CH;0Mc OCH2CCl3 SO;Me H CH;0Me OCOOPr-i SO;Me H
CH,0Me OCHMeCH;Cl SO;Me H CH;OMe OCONH3 SOMe H
CHz0Me OCH;CH;CH;Ci SO;Me H 15 CH,OMe OCONHMe SO;Me H
CH;0Me OCH;CH,Br SO:Me H CH;0Me OCONMe; SO:Me H
CH;0Me Y3 SOMe H CH;OMe OP(O)YOMe); SO;Me H
CH20Me OCH;CCl=CH> SO;Me H CHOMe Y20 SOMe H
CH;0Me OCH;CCI=CHCl SO;Me H CH;0Me SCHCH=CH; SO;Me H
CH;0Me OCH2CH;NO; SO;Me H CH;0Me SCH;CH=CMe; SO;Me H
CH;OMe OPh SO;Me H 20 CH;OMe SCH2C=CH SO,Me H
CH;0Me OPh—Me-2 SO;Me H CH;0Me SCH,CF3 SO;Me H
CH20Me OPh—Cl4 SO;Me H CH;0Me SCH;CCl3 SO;Me H
CH;0Me OPh—NOy-4 SO:Me H CH;0Me Y21 SO;Me H
CH;0Me OCH;CH,OMe SO;Me H CH;0Me SPh SOMe H
CH;0Me OCH;CH,OEt SO;Me H CH;OMe SCH;CH;0Me SO;Me H
CR;0Me OCH2CH;0Pr-n SO;Me H 25 CH;0Mc SCH,CH2OE! SO;Me H
CH;0Me OCH2CH2OPr-i SO;Me H CH;0Me SCH;CH2OPr-i SOMe H
CH;0Me OCH2CH;0Bu-n SO;Me H CH;OMe Y22 SOsMe H
CH;0Me OCH;CH,;OBu-i SO:Me H CH;0Me S(O)CHCH=CHj, SO;Me H
CH;0Me OCH;CH20Bu-s SOsMe H CH;0Me S(O)CH;CH==CMe; SO;Me H
CH;0Me OCH;CH,OBu-t SO:Me H CH;0Me S(O)CH.C=CH SO;Me H
CH;0Me OCH,CHy—Y4 SO;Me H 30 CH20Me S(O)CH;CHCI $O:Me H
CH0Me OCHMeCH;0Me SO;Me H CH;0Me Y23 SO;Me H
CH;0Me OCH;CHMeOMe SO0:Me H CH;0Me SO»CH;CH=CH, SO:Me H
CH;0Me OCH;CH,OPh SOoMe H CH;OMe SO2CH;CH=CMe; SO:Me H
CH20Me OCH;CH;0CH,CH,OMe SO;Me H CH;OMe SO;CH;C=CH SO;Me H
CHz0Me OCH>CH;OCH,CH,OPr-i SO.Me H CH;OMe SO;CH,CF; SO;Me H
CH;0Me OCH;CH;0CHMeCH;OMe  SO;Me H CH;OMe SO;CH,CH,Cl SO:Me H
CH;0Me OCH>CH,OH SO;Me H 35 cH,O0Me Y24 SO.Me H
CH;0Me OCH,Ph SO;Me H CH;0Me SO;Ph SO,Me H
CH;0Me OCHMePh SO;Me H CH;0Me SO2CH>CH,0Me SO;:Me H
CH;0Me OCH3;CH,Ph SO;Me H CH;0Me SO,CH2CH,0E: SOMe H
CH;0Me OCH3Ph-2-Cl SO;Me H CH;0Me SO;CHyCH2OPr-i SO.Me H
CH;0Me OCH;Ph-3-Me SO;Me H CH;0Me OCH>CH30Me SOoMe CHaPh
CH20Me OCH;Ph-4-OMe SO;Me H 40 CH,OMe OCH>CH,OEt SO;Me CHaPh
CH;0Me OCH;Ph-4-NO SO;Me H CH;OMe OCH;CH30Pr-i SO;Me CH:Ph
CH;0Me Y9 SO;Me H CH;0Me OCHMeCH;0OMe SO;Me CH,Ph
CH;0Me Y10 SO:Me H CH;0Me OCH;CH;SMe SO;Me CH,Ph
CH20Me Y11 SO;Me H CH;0Me OCH>CH2S(O)Me SO;Me CHPh
CHOMe Y12 SO;Me H CH;0Me OCH:CH3SO;Me SOMe CH,Ph
CH;0Me Y13 SO;Me H 45 CH;0Me OCH;CH,SPr-i $0sMe CH:Ph
CH,O0Me Y14 SO;Me H CH;0Me OCH;CH,S(O)Pr-i SO;Me CH1Ph
CH;0Me Y15 SO;Me H CH;0Me OCH;CH,SO;Pr-i SO;Me CH,Ph
CHOMe Y16 SO;Me H CH;0Me SCH>CH20Me $O2Me CHPh
CH20Me Y17 SO.Me H CH20Me SCH2CH;OPr-i SO;Me CHaPh
CH;0Me Y18 SO;Me H CH;0Me SO,CH2CH>0Me SO;Me CH3Ph
CH20Me OCH;CH;NH; SO;Me H 50 CH20Me SO;CH;CHoOPr-i SO;Me CH,Ph
CH;0Me OCH,CH;NHMe SO:Me H CH;0Me OCH;CH20Me SOoMe CH;COPh
CH;0Me OCH,CH,NHPr-i SO:Me H CH;0Me OCH;CH,OPr-i SO;Me CH>COPh
CH;0Me OCH;CH;NMe; SO;Me H CH;OMe OCH>CH;SMe $SO;Me CHzCOPh
CH;OMe OCH>CH>NEt SO,Me H CHyOMe OCH>CH2SOMe SO2Me CH;COPh
CH;0Me Y19 SO;Me H CH;OMe OCH;CH,SO0;Me SO;Me CH,COPh
CH;0Me OCH,COOMe SO;Me H CH;0Me OCH;CH,SPr-i $O;Me CH3COPh
CH;0Me OCH,COOEt SO;Me H 55 CH;OMe OCH;CH,S0;Pr-i SO;Me CH3COPh
CH;0Me OCH>COOPr-i SO;Me H CH;0Me SCH2CH;OMe SO;Me CHZCOPh
CH;0Me OCHzCOOBu-i SO:Me H CH;0Me SCH;CHzOPr-i SOMe CH;COPh
CH;0Me OCH,COOBu-t SO;Me H CH;0Me SO,CH,CH2OMe SOMe CH,COPh
CH;0Me OCH;CO0—Y4 SO:Me H CH;OMe SO,CH;CH2OPr-i SOsMe CH2COPh
CH;0Me OCHMeCOOMe SO;Me H CH;0Me OCH,CH;0Me a H
CH;OMe OCHMeCOOE: SO;Me H 60 CH;0Me OCH,CH,OEt Qa H
CH;OMe OCHMeCOOPr-i SO;Me H CH,OMe OCH;CH,0Pr-i (o] H
CH;0Me OCH,CH;CN SO;Me H CH;0Me OCHMeCH;OMe Cl H
CH,0Me OCH;SMe SO;Me H CH;0Me OCH;COOMe cl H
CH;0Me OCH>CH;SMe SO;Me H CH;0Me OCH>CHzSMe a H
CH;O0Me OCH2CH;S(O)Me SO;Me H CH;0Me OCH;CH3S0:Me <l H
CH;0Me OCH;CH;SOsMe SO;Me H 65 CH;OMe SCH;CH;OMe cl H
CH;OMe OCH;CH,SPr-i SO;Me H CH;0Me SO2CH>CH20Me cl H
CH;0Me OCH2CH;S(O)Pr-i SO;Me H CH;0Me OCH;CH;0Me a CHaPh
CH;0Me OCH;CH;SO2Pr-i SO;Me H CH;O0Me OCH;CH;SMe a CH;Ph
CH;0Me OCOOMe SO;Me H CH;0Me OCH>CH,SOMe a CHPh
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TABLE 5-continued

X Y

X Y
Y
5 C z

N oQ
| 10 Et
Me
X Y r4 Q
X Y z Q Me OCHMeCH,0Me SOMe H
CH0Me OCH2CH2SO;Me cl CH;Ph Me OCH;CHMeOMe SOMe H
CH;0Me SCH;CH;OMe cl CH;Ph Me OCHzCH,0Ph SO;Me H
CH20Me SO;CH2CH;0Me Cl CH;Ph 15 Me OCH;CH;0CH;CH20Me SO;Me H
CH20Me OCH;CH20Me Cl CH;COPh Me OCH;CH,0CH;CH;0Pr-i SO;Me H
CH20Me OCH;CH2SMe c CH;COPh Me OCH;CH2OCHMeCHO0Me  SO:Me H
CH20Me OCH;CH;SO;Me cl CH;COPh Me OCH2CH,0H SOMe H
CH20Me SCH;CHOMe o} CHCOPh Me OCH,Ph SO;Me H
CH20Me SCH;CH;OEt Cl CH2COPh Me OCHMePh SOMe H
CH20Me SO,CH2CH20Me Ql CH2COPh 20 Me OCH,CHPh SOMe H
Me OCH;Ph-2-Cl SOsMe H
Me OCH,Ph-3-Me SO0Me H
T A.BLE 5 Me 0CH2P'h-4—0Me SOzMe H
Me OCH;Ph-4-NO3 SO;Me H
X Y Me Y9 SOMe H
25 Me Y10 SOMe H
0\\ Me i1 SO;Me H
C Z Me Y12 SO;Me H
Me Y13 SOMe H
Me Y4 SO;Me H
N Me Yi5 SO.Me H
SN oQ 30 Me Y16 SO;Me H
( Me Y17 SOMe H
Et Me Y13 SOMe H
Me OCH,CH,;NH; SOMe H
X Y z Q Me OCH,CH;NHMe SO;Me H
Me OCH2CH;NHPr-i SO,Me H
xe g %ﬁ‘ g Me OCH;CH;NMe; SO;Me H
M° ¥ M° H 35 Me OCH,CH;NEt; SO;Me H
e v %M: H Me Y19 sO;Me H
Me OCH,C00Me SOMe H
Me Y5 SOMe H Me OCH
2COOEt SOoMe H
g: z_‘; 2822;[‘: ;‘ Me OCH;COOPr-i SO;Me H
Mo OCHsCH=CH; soMe H Me OCH;COOBu-i SO;Me H
e OH =CH, ° H 40 Me OCH;COOBu-t SOMe H
OCHMeCH = SOM M o
Me  OCMeCH =CH; SoaMe K Mo OcHMscOOM: SoMe H
e 2CMe =CH, e Me OCHMeCOOEL SO;Me H
Me OCH;CH=CHMe SOsMe H M OCHMeCOOPT- Me H
Me OCH;CH=CMe, SOMe H Me OCH,CHCN %M: q
Me OCH;CH;CH =CH; SOMe H 45 Me OCH,SMe SO;Me H
Me OCHC =CH S0Me H Me OCH2CH25Me SO;Me H
Me OCHMeC=CH SO;Me H Me OCH,CH,S(0)Me SO;Me H
Me OCHMe2_C=CH SO;Me H Me OCH,CH3S0:Me SO;Me H
Me OCH,C=CMe SO;Me H Me OCH,CH,SPr-i SOMe H
Me OCH,CH,F SO;Me H Me OCH2CH2$(0)Pr-i $O;Me H
Me OCH,;CHF2 SO;Me H Me OCHCH2SO2Pr-i SOMe H
Me OCH,CF3 SOMe H 50 me OCOOMe SOMe H
ge gccgz%lzCl S(;zs.?/ﬁe : Me OCOOPr-i SO;Me H
e 2CCly e Me OCONH; SO;Me H
Me OCHMeCHCI SO;Me H Me OCONHMe SO;Me H
Me OCH2CH2CHC1 SOMe H Me OCONMez ngzm H
Me OCH;CH;Br SOMe H Me OP(OXOMe); SO,Me H
Me Y8 S0Me H 55 Me Y20 SO;Me H
Me OCH2CCl =CH; SO;Me H Me SCH;CH=CH; SO;Me H
Me OCH,CCl =CHCl SO;Me H Me SCH;CH=CMe; SOMe H
Me OCH3CH2NO» SO;Me H Me SCH,C =CH SO;Me H
Me OPh SO;Me H Me SCH3CF3 SOMe H
Me OPh—Me-2 SO;Me H Me SCH;CCl3 SO;Me H
Me OPh—Cl4 SOMe H 60 Me Y21 SOMe H
Me OPh—NO»-4 SO:Me H Me SPh SOoMe H
Me OCH2CH20Me SO;Me H Me SCH2CH;OMe SO2Me H
Me OCH>CH20Et SO;Me H Me SCH,CH0Et SOMe H
Me OCH;CH;0Pr-n SO;Me H Me SCH;CHOPr-i SOMe H
Me OCH,CH;0Pr-i SOMe H Me Y22 SOoMe H
Me OCH;CH;0Bu-n SOMe H Me S(0)CH2CH =CH Me H
65 2 $O;
Me OCH;CH20Bu-i SOMe H Me S(O)CH2CH =CMe; SOMe H
Me OCH;CH;0Bu-s SOMe H Me S(O)YCH2C=CH SO:Me H
Me OCH;CH;0Bu-t SO;Me H Me S(0)CH2CH:Cl SO:Me H
Me OCH;CHz—Y4 SOMe H Me Y23 SO;Me H
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X Y X Y
o o
c z c z
N 1[ N I
Ty Ty
Et 10 Et
X Y z Q X Y z Q
Me SO2CH,CH==CH, SO:Me H c OCH,;CH;CH =CH, SOsMe H
Me SO>CHCH=CMe; SO:Me H a OCH,C =CH SO;Me H
Me SO,CH,C =CH SOMe H Qa OCHMeCZ=CH SO;Me H
Me S02CH3CF; SO:Me H 15 a OCHMe;C=CH SOMe H
Me SO,CH2CH;Cl SO;Me H a OCH;C=CMe SOMe H
Me Y24 SO;Me H cl OCH;CH,F SO;Me H
Me Y25 SO:Me H a OCH,CHF; SO;Me H
Me SO,Ph SO;Me H c OCH,CF3 SO:Me H
Me SO2CH,CH2OMe SOMe H cl OCH>CH,Cl SO;Me H
Me SO2CH2CH,0E! SO;Me H 20 a OCH,CCl3 SO;Me H
Me SO,CH,CH0Pr-i SOMe H a OCHMeCH,Cl SO;Me H
Me OCH,CH;0Me SO;Me CH3Ph a OCH2CH,CH;Cl SO0;Me H
Me OCH,CH;OEt SO;Me CH3Ph cl OCH,CH,Br SOMe H
Me OCH2CH,0Pr-i SO;Me CH3Ph al Y8 SO:Me H
Me OCHMeCH20Me SO;Me CH3Ph a OCH,CCl =CH, SO;Me H
Me OCH;CH;SMe $O;Me CH-Ph 25 Cl OCH;CCl =CHCI SOMe H
Me OCH;CH,S(0)Me SO;Me CH3Ph al OCH2CH,NO, SO;Me H
Me OCH;CH3S0:Me SO;Me CHaPh al OPh S0,Me H
Me OCH;CH,SPr-i SOsMe CH,Ph a OPh—Me-2 SO,Me H
Me OCH,CH;S(0)Pr-i SO;Me CH,Ph a OPh—Cl-4 SOMe H
Me OCH,CH,SO7Pr-i SO;Me CH,Ph cl OPh—NO4 SOMe H
Me SCH2CH;0Me SO;Me CHPh 30 € OCH;CH;0Me SO;Me H
Me SCH,CH;0Pr-i SO;Me CH3Ph cl OCH;CH;OFE! SOMe H
Me S02CH2CH20OMe SOMe CHLPh Cl OCH;CH70Pr-n SO;Me H
Me S0,CH;CH,0Pr-i SO,Me CH3Ph cl OCH;CH,0Pr-i SO;Me H
Me OCH;CH;OMe SO;Me CH2COPh a OCH>CH;0Bu-n SO;Me H
Me OCH,CH,OPr-i SO;Me CH2COPh cl OCH;CH;0Bu-i SO;Me H
Me OCH;CH;SMe SO;Me CH3COPh cl OCH;CH,0Bu-s SOMe H
Me OCH;CH3SOMe SO;Me CH>COPh 3 a OCH;CH;0Bu-t SO.Me H
Me OCH;3CH,50:Me SO;Me CH»COPh a OCH,CH,—Y4 SO;Me H
Me OCH,CH,SPr-i SO;Me CH2COPh a OCHMeCH;0Me SO;Me H
Me OCH;CH;50;Pr-i SO;Me CH3COPh cl OCH2CHMeOMe SOMe H
Me SCH,CH;0Me SOMe CH>COPh a OCH,CH;0Ph $O;Mc H
Me SCH3CH,0Pr-i SO;Me CH2COPh q OCH;CH,0CH;CH20Me SOMe H
Me S0,CH2CH;0Me SOsMe CH2COPh 40 OCH,CH;0CH,CH2OPr-i SO;Me H
Me $O,CH2CH,0Pr-i SO;Me CH3COPh a OCH;CH0CHMeCH,OMe  SO;Me H
Me OCH;CH30Me a H Cl OCH>CH20H SOMe H
Me OCH;CH,0Et cl H a OCHPh S§OMe H
Me OCH,CH2OPr-i al H a OCHMePh SOMe H
Me OCHMeCH,0Me cl H cl OCH,CH,Ph SO;Me H
Me OCH;C00Me al H 45 C OCH3Ph-2-C1 SO;Me H
Me OCH;CH;SMe a H a OCH;,Ph-3-Me S0;Me H
Me OCH;CH;S0:Me a H a OCH;Ph-4-OMe SO;Me H
Me SCH;CH20Me al H a OCH;Ph-4-NO; SO;Me H
Me SO;CH2CH;0Me a H Cl Y9 SO;Me H
Me OCH,CH,0Me al CH;,Ph cl Y10 SO;Me H
Me OCH2CH,SMe a CH,Ph 50 €l Y11 SO;Me H
Me OCH;CH,SOMe cl CH;Ph c Y12 SO;Me H
Me OCH,CH3S0;Me a CHzPh a Y13 SO;Me H
Me SCHSH,0Me al CHPh cl Y14 SO;Me H
Me SO2CH2CH20Me a CH;3Ph a Y15 SO;Me H
Me OCH;CH;0Me a CH;COPh a Y16 SO;Me H
Me OCH;CH;SMe a CH2COPh a Y17 SOaMe H
Me OCH;CH3SO;Me a CH,COPh 5 a Y18 SOMe H
Me SCH;CH;0OMe Ci CH2COPh Cl OCH2CH;NH; SO:Me H.
Me SCH,CH;0E! a CH,COPh a OCH;CH;NHMe SO:Me H
Me SO,CH,CH2OMe a CH,COPh cl OCH,CH,NHPr-i SO:Me H
a Y1 SO;Me H a OCH3CH;NMe; S0.Me H
al Y2 SOMe H cl OCH,CH;NEt> SOMe H
a Y3 SOMe H 60 ql Y19 SOMe H
a Y4 SOMe H c OCH;C00Me SOoMe H
a YS SOMe H cl OCH;COOEt SOoMe H
a Ys SOMe H a OCH3COOPr-i SO;Me H
a Y7 SO;Me H a OCH;COOBu-i SO;Me H
Cl1 OCH;CH=CH; SO:Me H Cl OCH;COOBu-t SO2Me H
a OCHMeCH =CHj, SO;Me H 65 Cl OCH,000—Y4 $O0sMe H
a OCMe;CH =CH; SO;Me H a OCHMeCOOMe SO;Me H
cl OCH2CMe =CHj, SO;Me H a OCHMeCOOE SO;Me H
cl OCH;CH=CHMe SOMc H a OCHMeCOOPr-i SO,Me H
a OCH;CH=CMe; SO.Me H c OCH;,CH3CN SO.Me H
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Y

X Y

o o

A 5 A

C Z C z
N 1[ N I
Et 10 Et

X Y z Q X Y z Q
Cl OCH,SMe SO;Me H a OCH;COOMe cl H
Cl OCH;CH25Me SOoMe H Cl OCH2CH2SMe Cl H
Cl OCHCH,S{0)Me SO;Me H ca OCH;CH3S0:Me cl H
1 OCH2CH2S0:Me SOMe H 15 a SCH;CH;0Me cl H
cl OCH,CH,SPr-i SOsMe H a S$O;CHCH20Me cl H
al OCH2CHS(O)Pr-i SOMe H cl OCH2CH;0Me c CHPh
cl OCHzCH2CO2Pr-i SO:Me H ol OCH;CH;SMe cl CH;Ph
Cl OCOOMe SO;Me H cl OCH,CH;SOMe c CH3Ph
ci OCOOPr-i SO;Me H cl OCH3CH,S0sMe cl CH3Ph
ci OCONH; SO;Me H 20 Ci SCH>CH,0Me c CH,Ph
cl OCONHMe SO2Me H c SO;CH;CH;0Me cl CH,Ph
cl OCONMe; SO;:Me H cl OCH2CH;0Me a CH,COPh
cl OP(OXOMe); SO;Me H Cl OCH,CH,SMe c CH300Ph
cl Y20 SOMe H cl OCH,CH;S0:Me a CH,COPh
cl SCHzCH=CHa SOsMe H Cl SCH,CHz0Me a CH,COPh
cl SCH,CH=CMe; SO2Me H 25 Cl SCH,CH;0Et a CH;COPh
cl SCH,C =CH SOMe H Cl SO,CH,CH;0Me a CH2COPh
(o1} SCH;CF;3 SOsMe H OMe Y1 SO:Me H
cl SCH,CCl3 SO;Me H OMe Y2 SO;Me H
cl Y21 SO:Me H OMe Y3 SO:Me H
c SPh SO:Me H OMe Y4 SO;Me H
Cl SCH;CH20Me SO:Me H 30 OMe Ys SO;Me H
cl SCH;CH20Et SO;Me H OMe Y6 SO;Me H
cl SCHCH2OPr-i SO;Me H OMe Y7 SO;Me H
cl Y22 SO;Me H OMe OCHCH=CH; SO;Me H
Cl S(O)CHzCH =CH; SO;Me H OMe OCHMeCH =CH> SO;Me H
Ql S(O)CH2CH =CMe; SO;Me H OMe OCMexCH =CH; SOMe H
cl S(O)CH,CE=CH SO;Me H OMe OCH2CMe =CH; SO;Me H
cl S(0)CH2CH;C! SO;Me H 35 oMe OCH2CH=CHMe SO:Me H
a Y23 SO;Me H OMe OCH2CH=CMz¢, SO;Me H
cl SO,CH,CH=CH; SO;Me H OMe OCH;CH2CH =CH; SO;Me H
cl SO,CH;CH=CMe; SO;Me H OMe OCH,C =CH SO;Me H
a SO,CH,C =CH SO:Me H OMe OCHMeC=CH SO:Me H
cl SO,CH,CF3 SOsMe H OMe OCHMe,C=CH SOMe H
cl S02CH;CH,Cl SOoMe H 40 OMe OCH;C=CMe SO;Me H
cl Y24 SO;Me H OMe OCH,CHoF SO;Me H
cl Y25 SO;Me H OMe OCH;CHF; SO:Me H
Cl SO,Ph SOMe H OMe OCH:CF; SO;Me H
cl SO2CH2CH,0Me SO,Me H OMe OCH;CH2Cl §OsMe H
Cl SO,CH;CH,0Et SO;Me H OMe OCH,CCl3 SO:Me H
cl SO2CH2CH0Pr-i SO;Me H 45 OMe OCHMeCH;Cl SO:Me H
cl OCH;CH,0Me S0Me CHPh OMe OCH2CH;CHCl SOMe H
Cl OCH;CH,0Et SO;Me CH:Ph OMe OCH;CH;Br SOMe H
cl OCH;CH,0Pr-i SO;Me CH;Ph OMe Ys SO:Me H
a OCHMeCH;0Me SO;Me CH;Ph OMe OCH,CCl =CH; SO;Me H
Cl OCH,CH;SMe SO;Me CHaPh OMe OCH2CCl =CHCI SOMe H
cl OCH,CH,S(0)Me SO0;Me CHZPh 50 OMe OCH2CH3NO; SOsMe H
ca OCH,CH;S0;Me SO;Me CHaPh OMe OPh SOMe H
q OCH,CH_SPr-i SOsMe CH,Ph OMe OPh—Me-2 SOsMe H
cl OCH>CH,S(O)Pr-i SO0sMe CHaPh OMe OPh—Cl-4 SOMe H
cl OCH,CH,S0,Pr-i S0oMe CH2Ph OMe OPh—NO3-4 SOMe H
c SCH3CH20Me SOMe CH;Ph OMe OCH;CH;0Me SO;Me H
a SCH,CHOPr-i SO02Me CH2Ph OMe OCH;CHZ0Et SO;Me H
cl SO2CH2CH;0Me SOsMe CH:Ph 55 OoMe OCH;CH,0Pr-n SOMe H
a SO2CH2CHzOPr-i SO;Me CH:Ph OMe OCH;CH,0OPr-i SO;Me H
cl OCH2CH20Me SO;Me CH;COPh OMe OCH,CH;0Bu-n SO;Me H
ql OCH,CH0Pr-i SO;Me CH,COPh OMe OCH2CH,OBu-i SO;Me H
cl OCH;CH;SMe SO;Me CH,COPh OMe OCH;CH20Bu-s SO;Me H
Ci OCH;CH2SOMe SO;Me CH;COPh OMe OCH;CH;0Bu-t SOMe H
Cl OCH,CH380;Me SO;Me CH,COPh 60 OMe OCH,;CHa—Y4 SO;Me H
ci OCH,CH;SPr-i SO;Me CH;COPh OMe OCHMeCH,0Me SO;Me H
a OCH;CH,SO07Pr-i $O;Me CHCOPh OMe OCH;CHMeOMe SO;Me H
cl SCH;CH;0Me SO,C1 CH;COPh OMe OCH2CH20Ph SOMe H
a SCH,CH20Pr-i SO;Me CH;COFh OMe OCH;CH;0CH2CH20Me SO;Me H
al S05CH2CH20Me SO;Me CH2COPh OMe OCH2CH20CH;CH,OPr-i SOsMe H
cl SO;CH;CH,0Pr-i SO.Me CH2COFh 65 OMe OCH;CH;OCHMeCHOMe  SO;Me H
c OCH,CH,0Me cl H OMe OCH2CH;0H SOMe H
a OCH;CH;0F!t cl H OMe OCH;Ph SOMe H
Cl OCH2CH20Pr-i Cl H OMe OCHMePh SO, Me H
a OCHMeCH;0Me cl H OMe OCH;CH,Ph SOMe H




Re. 34,779

45 46
TABLE 5-continued TABLE 5-continued
X Y X Y
o o]
Y s \
C z C z
N I N I
e .
Et 10 Et

X Y z Q b Y z Q
OMe OCH;Ph-2-C1 SO,Me H OMe S0O2CH;CH2OPr-i SO;Me H
OMe OCH,Ph-3-Me SO:Me H OMe OCH2CH2OMe SO2Me CH;Ph
OMe OCH2Ph-4-OMe SO.Me H OMe OCH;CH20Et S50:Me CH»Ph
OMe OCH,Ph<4-NO, SOsMe H 15 oM OCH2CH,0Pr-i S0sMe CH,Ph
OMe Y9 SO,Me H OMe OCHMeCH,0Me SOsMe CH:Ph
OMe Y10 SO2Me H OMe OCH2CH;0Me SO;Me CH,Ph
OMe Y11 S$O;Me H OMe OCH,CH,8(O)Me S02Me CHPh
OMe Y12 SO»Me H OMe OCH2CH;S02Me SO2Me CHPh
OMe Y13 SO;Me H OMe OCHCH3SPr-i 80;Me CH;Ph
OMe Y4 SO;Me H 20 OMe OCH2CH,8(0)Pr-i SO;Me CH;3Ph
OMe YIis SO:Me H OMe OCH;CH280,Pr-i SO;Me CH2Ph
OMe Y16 SO:Me H OMe SCH;CH;0Me SO;Me CHPh
OMe Y17 SO:Me H OMe SCHCH;OPr-i SOzMe CH3Ph
OMe Y18 SO>Me H OMe SO-,CH;CH;OMe SO.Me CH3Ph
OMe OCHCH2NH; SO:Me H OMe SO,CH;CH2OPr-i 80;Me CH3Ph
OMe OCH>2CH;NHEMe SOoMe H 25 OMe OCH>CH,0Me SOMe CH>;COPh
OMe OCH;CH;NHPr-i SO:Me H OMe OCHCH20Pr-i SOoMe CH;COPh
OMe OCH;CH;NMe; SO:Me H OMe OCH,CH>SMe SO2Me CH;COPh
OMe OCH,;CH,NEt) SO:Me H OMe OCH2CH>SOMe SO2Me CHzCOPh
OMe Y19 SO:Me H OMe OCH,;CH;50:Me SO;Me CH2COPh
OMe OCH;COOMe SO;Me H OMe OCH>CH28Pr-i SO;Me CH2COPh
OMe OCH;COOEt SOoMe H 30 OMe OCH;CH280,Pr-i SO;Me CH>COPh
OMe OCHCQOPr-i SO-Me H OMe SCH2CH2OMe SOCl CH;COPh
OMe OCH;CO0Bu-i SO;Me H OMe SCH>CH20Pr-i SO;Me CH;COPh
OMe OCH;CO0Bu-t SOMe H OMe SOCHCHyOMe SO,Me CH>COPh
OMe OCH;CO0—Y4 SO;Me H OMe SO2CH2CH0Pr-i SO;Me CH>COPh
OMe OCHMeCOOMe SOMe H OMe OCH2CH20Me cl H
OMe OCHMeCOOE! SO:Me H OMe OCH,CH,0E Cl H
OMe OCHMeCOOPr-i SOMe H 35 OMe OCH2CH20Pr-i Cl H
OMe OCH;CH2CN SOsMe H OMe OCHMeCH;0Me Cl H
OMe OCHS8Me SO:Me H OMe OCH2COOMe Cl H
OMe OCH;CH>SMe SO;:Me H OMe OCH>CH2SMe Cl H
OMe OCH;CH>S(O)Me SO;Me H OMe OCH;CH;802Me Cl H
OMe OCH;CH;S0:Me SO;Me H OMe SCH2CH2OMe Cl H
OMe OCH,>CH;SPr-i SO;Me H 40 OMe SO,CH2CH20Me Cl H
OMe OCH;CH,S(O)Pr-i SOoMe H OMe OCH»CH,0OMe Cl CHoPh
OMe OCH;CH>507Pr-i SOMe H OMe OCH;CHySMe Cl CHyPh
OMe OCOOMe SO;Me H OMe QCH2CH2SOMe Cl CH;Ph
OMe OCOOPr-i SO:Me H OMe OCH>CH2SO2Me Cl CH>Ph
OMe OCONH3 SO:Me H OMe SCH;SH,OMe Ci CH;,Ph
OMe OCONHMe SO;Me H 45 OMe S$02CH2CH2OMe Cl CH>Ph
OMe OCONMe; SO:Me H OMe OCH;CH20Me Cl CH>COPh
OMe OP(OXOMe), SO2Me H OMe OCH2CH;SMe Cl CH,2COPh
OMe Y20 SOMe H OMe OCH2CH,SOsMe Cl CH;COPh
OMe SCH,CH=CH; SO.Me H OMe SCHyCH;0Me Cl CH>COPh
OMe SCHCH==CMe: SOsMe H OMe SCH>CH,OEt Cl CH2COPh
OMe SCH;C=cCH SO;Me H sg OMe $02CH2CH;0Me a CHCOPh
OMe SCH2CF; SO:Me H CH20OMe Y1 S0;Me H
OMe SCH2CCl; SO:Me H CH;OMe Y2 SO2Me H
OMe Y21 SO:Me H CH2OMe Y3 SO-Me H
OMe SPh SOoMe H CH;0Me Y4 SOMe H
OMe SCH3;CHz0Me SO;Me H CH;OMe Y5 SOMe H
OMe SCH;CH,0Et SO;Me H CH;0OMe Y6 SO:Me H
OMe SCHyCHOPr-i SOoMe H 55 CH2OMe Y7 SO,Me H
OMe Y22 SO;Me H CH;O0Me OCH;CH=CH; SOoMe H
OMe S(O)YCH,CH=CH; SOMe H CH;0Me OCHMeCH =CH; SO;Me H
OMe S(O)YCH;CH=CMe> SO Me H CH;0Me OCMe2CH =CH» SO.Me H
OMe S(O)CHC=CH SO;Me H CH;0Me OCH;CMe =CH> SO;Me H
OMe S(O)CHCHC1 SOoMe H CH;O0Me OCH;CH=CHMe S0:Me H
OMe Y23 SOsMe H 60 CH20Me OCH2CH=CMe, SOMe H
OMe SO,CH,CH=CH; SOMe H CH;OMe OCH;CH;CH =CH; SOMe H
OMe SO,CH;CH=CMe; SOMe H CH20Me OCHC =CH SO-Me H
OMe SOCH;C=CH SO;Me H CH20Me OCHMeC=CH SO2Me H
OMe SO,CH,CF3 SO,Me H CH20Me OCHMe;C=CH SO:Me H
OMe SO,CH,CH2Q1 SOMe H CH20Me OCH;C=CMe SOsMe H
OMe Y24 SOMe H 65 CH2OMe OCH;CH,F SO;Me H
OMe Y25 SOsMe H CH20Me OCH;CHF, SO;Me H
OMe SO,Ph SO,Me H CH;0Me OCH:CF3 SOMe H
OMe SO,CH;CH,;OMe SO:Me H CH20Me OCH;CH>Cl SO;Me H
OMe SOCH2CH,0Et SO;Me H CH;0Me OCH,CCl; S$OMe H
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X Y X Y
(o} o
A 5 LY
c z C z
N 1[ N [
Et 10 Et

X Y z Q X Y z Q
CH;0Me OCHMeCH,Cl SO;Mc H CH;0Me OCONHMe SO;Me H
CH;0Me OCH;CHCHCl SOMc H CH;0Me OCONMe; SO;Me H
CH:0Me OCH;CHzBr SOMe H CH;0Me OP(O}OMe) SO;Me H
CHOMe Y8 SOMe H 15 CHOMe Y20 SO;Me H
CH;0Me OCH;CCl =CH; SO;Me H CH;0Me SCH>CH=CH; SO;Me H
CH,0Me OCH;CCl =CHCl SO;Me H CH;0Me SCH;CH=CMe; SO;Me H
CH;0Me OCH,CH;NO; SO;Me H CH;0Me SCH2C =CH SO;Me H
CH;OMe OPh SO;Me H CH;0Me SCH;CF3 SO;Me H
CH;0Me OPh—Me-2 SOMe H CH20Me SCH>CCly SO.Me H
CH20Me OPh—Cl4 SO0Me H 20 CH;OMe Y21 SO;Me H
CH;0Me OPh—NO2-4 SO0Mc H CH;0Me SPh SO,Me H
CH0Me OCH;CH2OMe SOMe H CH;OMe SCH2CH;OMe SOsMe H
CH;0Me OCH;CH70E! SOMe H CH3;0Me SCH;CH;0Et SOMe H
CH;0Me OCH,CHzOPr-n SO;Me H CHy0Me SCH2CH;0Pr-i SO,Me H
CH;0Me OCH2CH20Pr-i SO;Me H CH;0Me Y22 SO.Me H
CH;0Me OCH;CH;0Bu-n SO;Me H 25 CHOMe S(O)CH;CH =CH, SOMc H
CH20Me OCH,CH;0Bu-i SO;Me H CH0Me S(O)CH;CH =CMe; SO;Me H
CH20Me OCH;CH;0Bu-s SO;Me H CH;0Me S(O)CH;C=CH SO,Me H
CH;0Me OCH;CH,0Bu-t SO;Me H CH;0Me S(O)CH>CHzCl SO;Me H
CH;0Me OCH;CH;—Y4 SOMe H CH,OMe Y23 SO;Me H
CH;0Me OCHMeCH,OMe SO;Me H CH;0Me SO;CH,CH=CH, SO;Me H
CH;0Me OCHCHMeOMe SO;Me H 30 CHzOMe SOCH;CH=CMe; SOMe H
CH20Me OCH;CH,OPh SO;Me H CH;0Me SO,CH)C =CH SO;Me H
CH20Me OCH>CH;0CH;CH;0Me SO;Me H CH3;0Me SO;CH>CF3 SO;Me H
CH20OMe OCH;CH;0CH;CH;0Pr-i SO;Me H CH;0Me SO,CH2CH;Cl SOMe H
CH;OMe OCH;CH0CHMeCH;0Me — SO;Me H CH,OMe Y24 SOMc H
CH;0Me OCH;CH,0H SO;Me H CH;0Me SO;Ph SOMe H
CH;0Me OCH;Ph SO;Me H CHz0Me SO»CH2CH;OMe SO;Me H
CH;0Me OCHMePh SO;Me H 35 CHOMe SO;CH2CH;0E: SOMe H
CH,0Me OCH;CH;Ph SOMe H CH20Me SO,CH2CH;0Pr-i SO;Me H
CH;0Me OCHzPh-2-Cl SO:Me H CH;0Me OCH>CH;OMe SO;Me CH;Ph
CH;OMe OCHPh-3-Me SO;Me H CH0Me OCH;CH;OEt SO;Me CH3Ph
CHz0Me OCH;Ph-4-OMe SO;Me H CH;0Me OCH,CHzOPr-i SO;Me CHiPh
CH;0Me OCH:Ph-4-NO- SO;Me H CH,OMe OCHMeCH;0Me SO;Me CHPh
CH20Me Y9 SO;Me H 40 CH;OMe OCH;CH;SMe SO;Me CH3Ph
CH;0Me Y10 SO;Me H CH;0Me OCH>CH3S(O)Me SO;Me CH,Ph
CHz0Me Y1l SO.Me H CH;0Me OCHzCH;S0;Me SO;Me CH,Ph
CH20Me Y12 SOMe H CH20Me OCH;CH;3SPr-i SO;Me CH;Ph
CH,OMe Y13 SO:Me H CH0Me OCH>CH3S(O)Pr-i SO;Me CH;Ph
CH,OMe Y14 SOsMe H CH3;0Me OCH,CH380,Pr-i SO;Me CH;Ph
CHzOMe Y15 SOMe H 45 CHzOMe SCH;CH20Me SO;Me CHaPh
CH,OMe Y16 SO;Me H CH3;0Me SCH,CH20Pr-i SO;Me CH3Ph
CH,0Me Y17 SO,Me H CH;0Me SO,CH,CH;OMe SO;Me CH,Ph
CH,OMe Y18 SO;Me H CH;0Me SO;CH;CHzOPr-i SO;Me CH:Ph
CH20Me OCH:CH;NH; SO;Me H CH;0Me OCH;CH;0Me SOsMe CHzCOPh
CH;0Me OCH,CH;NHMe SO;Me H CH0Me OCHCH,OPr-i SO;Me CHzCOPh
CH;0Me OCH,CH;NHPr-i SOMe H 50 CH2OMe OCH;CH;SMe $SO;Me CH;COPh
CH0Me OCH>CH;NMe; SO;Me H CH;OMe OCH2CH,SOMe SO;Me CHzCOPh
CH;0Me OCH;CH;NEt; SO;Me H CH;0Me OCH;CH380:Me SO,Me CH;COPh
CH;0Me Y19 SO;Me H CH;0Me OCH;CHSPr-i SO;Me CH,COPh
CHz0Me OCH;COOMe SO;Me H CH;0Me OCH>CH2SO:Pr-i SO;Me CHoCOPh
CH20Me OCH>COOEt SO;Me H CH;0Me SCH2CH20Me S02C1 CH2COPh
CH20Me OCHzCOOPr-i SO;Me H CH;0Me SCH2CH,OPr-i SO;Me CH2COPh
CH20Me OCH;COOBu- SO;Me H 55 CHyOMe SO;CH2CH;OMe SO;Me CH2COPh
CH,0Me OCH;COOBu-t SO;Me H CH2OMe SO,CH2CH;0Pr-i SO;Me CH;COPh
CH20Me OCHzCOO—Y4 SO;Me H CH20Me OCH;CH20Me a H
CH;0Me OCHMeCOOMe SO;Me H CH20Me OCH;CH,OEt G H
CH20Me OCHMeCOOE: SO;Me H CHz0Me OCH;CH;0Pr-i cl H
CH20Me OCHMeCOOPr-i SOMe H CH20Me OCHMeCH;0Me a H
CH20Me OCH2CH2CN SO;Me H 60 CH;OMe OCH,COOMe a H
CH20Me OCH;SMe SO;Me H CH;OMe OCH;CH;SMe a H
CH30Me OCH>CH>SMe SO;Me H CH20Me OCH;CH;S02Me cl H
CH20Me OCH>CH>S(O)Me SO;Me H CH;0Me SCH,CHOMe a H
CH2;0Me OCHCH2SO:Me SO;Me H CH;0Me SO;CH;CH20Me Cl H
CH20Me OCH;CH,SPr-i SO;Me H CH;0Me OCH,CH3;0Me a CH3Ph
CH320Me OCH>CHS(O)Pr-i SO;Me H 65 CHOMe OCH2CHzSMe c CH2Ph
CH20Me OCH2CH200,Pr-i SOoMe H CHy0Me OCH,CH2SOMe al CH3Ph
CH,0Me OCOOMe SO;Me H CH;0Me OCH;CHzS0:Me cl CH,Ph
CH;OMe OCOOPr-i SO.Me H CH;0Me SCH;CH;OMe a CHPh
CH,0Me OCONH; SO;Me H CH;0Me SO,CH>CH;0Me cl CH,Ph
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TABLE 5-continued TABLE 6-continued
X Y X Y
o o
A} 5 A
C z Me c z
N [ N I
Ty Ty
Et 10 Et
X Y z Q X Y z Q
CH;0Me OCH;CH;0Me ql CH;COPh Me OCH,CH,0CH;CH,0Pr-i SOMe H
CH;0Me OCH;CHzSMe cl CH;COPh Me OCH>CH;0CHMeCH;OMe  SO;Me H
CH;0Me OCH2CH2SO:Me cl CH,COPh Me OCH,CH,0H SOMe H
CH;0Me SCH;CH20Me (o] CH;COPh 15 Me OCH;Ph SO;Me H
CH3;0Me SCH;CH2OEt a CH,COPh Me OCHMePh SO;Me H
CH;0Me SO,CH;CH20Me a CH,COPh Me OCH,CH;Ph SO;Me H
Me OCH;Ph-2-Cl SO;Me H
Me OCH;Ph-3-Me SO;Me H
Me OCH,Ph-4-OMe SO;Me H
TABLE 6 20 Me OCH2Ph4-NO; SO:Me H
Y Me Y9 SOMe H
Me Y10 SOoMe H
0\\ Me Y SO;Me H
Me . z Me Y12 SOMe H
Me Y13 SOMe H
25 Me Y4 SO;Me H
N Me Y15 SOMe H
NN 0Q Me Y16 SO;Me H
| Me Y17 SOMe H
Et Me Y18 SO;Me H
Me OCH;CH;NH; SO;Me H
X Y z Q 30 Me OCH2CH;NHMe SOMe H
Me OCHCH,NHPr-i SOMe H
Me }'; ss&’ﬂi g Me OCH2CH:NMe; SO:Me H
Mo v3 SOMe H Me OCH;CH,NEt, SOMe H
M Ya SO:Me H Me Y19 SO.Me H
M° s soMe H Me OCH2000Me SOoMe H
e 5 M‘ H Me OCH2COOEt SO:Me H
Me Y SO;Me 35 Me OCH,COOPr-i SOMe H
Me Y7 SOMe  H Me OCH>COOBu-i SO;Me H
Me OCH,CH==CH, SOMe H Me OCH;COOBu-t SOMe H
Me OCHMeCH=CH, S,Me H Me OCH,C00—Y4 soMe H
Me OCMe;CH=CH, SO;Me H Me OCHMeCOOMe SOMe H
Me OCH;CMe=CH, SOMe H Me OCHMeCOOEt SO;Me H
Me OCH;CH==CHMe SO,Me H 40 Me OCHMeCOOPr-i SO;Me H
Me OCH;CH=CMe; S0;Me H Me OCH;CH;CN SO;Me H
Me OCH;CH,CH=CH> SO;Me H Me OCH;SMe sO;Me H
Me OCH.Cs=5CH SOoMe H Me OCH2CH3SMe SO:Me H
Me OCHMeC=CH SO;Me  H Me OCH;CH;S(0O)Me SO;Me H
Me OCMeC=CH SO;Me  H Me OCH2CH,50:Me SOoMe H
Me OCHC=CMe SO:Me H 45 Me OCH2CH,SPr-i SO;Me H
Me OCH;CHyF SOMe H Me OCH;CHS(0)Pr-i SO.Me H
Me OCH;CHF2 SO:Me H Me OCH;CH3802Pr-i SO;Me H
Me OCH CF; SO;Me H Me OCOOMe SO;Me H
Me OCH;CH:Cl SO;Me H Me OCOOPr-i SO;Me H
Me OCH,;CCl3 SO;Me H Me OCONH; SOMe H
Me OCHMeCHCl SO;Me H sp Me OCONHMe SO;Me H
Me OCH;CH>CH2Cl SOoMe H Me OCONMe; SO;Me H
Me OCH;CH;Br SOMe H Me OP(OYOMe)2 SO;Me H
Me Y8 SOoMe H Me Y20 SO;Me H
Me OCH,CClI=CH; SOoMe H Me SCH;CH=CH, SO;Me H
Me OCH,CCI=CHCl SO;Me H Me SCH;CH=CMe; SO:Me H
Me OCH,CH;NO; SO;Me H Me SCH,C=CH sO;Me H
Me OPh SO:Me H 55 Me SCH,CF3 SOMe H
Me OPh—Me-2 SO;Me H Me SCH,CCl3 SO;Me H
Me OPh—Cl-4 SO;Me H Me Y21 SOMe H
Me OPh—NO»-4 SO;Me H Me SPh SOMe H
Me OCH,CH;0Me SO;Me H Me SCH,CH20Me SOMe H
Me OCH,CH;OE! SO;Me H Me SCH,CH,OEt SO;Me H
Me OCH;CH,0Pr-n SO;Me H 60 Me SCHCH>0Pr-i SO;Me H
Me OCH,CH;OPr-i SO;Me H Me Y22 SOMe H
Me OCH;CH;OBu-n SOsMe H Me S$(O)CH;CH=CH; SO;Me H
Me OCH2CH;0Bu-i SO;Me H Me S(O)CH;CH==CMe; SO;Me H
Me OCH;CH,0Bu-s SO;Me H Me S{O)CH,C=CH SO:Me H
Me OCH,CH,;0Bu-t SOMe H Me S(OYCH;CH,Cl SOMe H
Me OCH2CH,—Y4 SO;Me H 65 Me Y23 SOsMe H
Me OCHMeCH;0Me SO;Me H Me $S0,CH2CH=CH_ SO:Me H
Me OCH;CHMeOMe SO;Me H Me SO,CH2CH=CMe; SO;Me H
Me OCH,CH;0Ph SO;Me H Me SO;CH:C=CH SOoMe H
Me OCH2CH;0CH,CH;0Me SO;Me H Me SO2CH,CF; SOMe H
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TABLE 6-continued TABLE 6-continued
Y Y
Me C z 3 Me z
N 1[ N ][
oy oy
Et 10 Et
X Y z Q X Y z Q
Me $O,CH,CH;Cl SOMe H a OCH;C=CMe SO;Me H
Me Y24 SO;Me H a OCH,CH;F SO;Me H
Me Y25 SOMe H a OCH,CHF; SO;Me H
Me SO.Ph SOMe H 15 a OCH;CF3 SO;Me H
Me SO;CH;CH,OMe SO;Me H a OCH,CH;C! SO;Me H
Me SO2CH2CH:0Et SO;Me H al OCH,CCl SO;Me H
Me SOCH;CH20Pr-i SO:Me H a OCHMeCH;Cl SO;Me H
Me OCH,CH,0Me SO;Me  CHPh ca OCH2CH,CH,Cl SO;Me H
Me OCH2CH20E! SO;Me  CHyPh cl OCHCH;Br SO;Me H
Me OCHCH,OPr-i SOMe CHqPh 20 Cl Y8 SO;Me H
Me OCHMeCH,0Me SO;Me CHPh a OCH,CCl=CH; SO;Me H
Me OCH,CH;SMe SO;Me  CH,Ph c OCH2CCI=CHC] SO;Me H
Me OCH2CH;S(0)Me SOMe  CHzPh a OCH,CH;NO, SO,Me H
Me OCH,>CH;S0;Me SOMe CHjPh cl OPh SO;Me H
Me OCHCH;SPr-i SO;Me  CHyPh c OPh—Me-2 SO;Me H
Me OCH2CH3S(0)Pri SO;Me CH;Ph 25 Cl OPh—Cl4 SO;Me H
Me OCH2CH,S0;Pr-i SOMe CH:Ph cl OPh—NO24 SO;Me H
Me SCH,CH20Me SO;Me CHPh cl OCH>CH;0Me SO;Me H
Me SCH;CH,0Pr-i SO;Me CH;Ph cl OCH,CH,0Et SO;Me H
Me SO,CH,CH,0Me SOMe  CHoPh cl OCHCH20Prn SOMe H
Me SOCH;CH2OPr-i SO2Me CH.Ph Q1 OCH2CH20Pr-i SO:Me H
Me OCH;CH;0Me SO;Me CH)COPh 4, Cl OCH,CH;0Bu-n SOMe H
Me OCH;CH0Pr-i SO;Me  CH2COPh a OCH;CH;0Bu-i SO;Me H
Me OCH;CH;SMe SO:Me CH;COPh a OCH,CH;0Bu-s SOMe H
Me OCH;CH;SOMe SO;Me CH;COPh c OCH,CH;0Bu-t SOMe H
Me OCH;CH2S0:Me SO;Me  CH;COPh a OCH,;CH;—Y4 SO:Me H
Me OCHZCH,SPr-i SO;Me CH;COPh e OCHMeCH;0Me SOMe H
Me OCHzCH;80,Pr-i SO;Me CH,COPh a OCH;CHMeOMe SO;Me H
Me SCH,CH;0Me SO;Me CH,COPh 35 @ OCH;CH2OPh SOsMe H
Me SCH,CH;0Pr-i SO;Me CH,COPh a OCH2CHz0CH;CH;0Me SO;Me H
Me SO,CH2CH,0Me SOMe CH;COPh a OCH;CH>OCH;CH,0Pr-i SO;Me H
Me SO,CH2CH;OPr-i SO;Me  CH)COPh a OCH;CH,OCHMeCH2OMe  SO:Me H
Me OCH;CH,0Me a H a OCH,CH,0H SO;Me H
Me OCHCH;0E! a H a OCH,Ph SO;Me H
Me OCH,CH;0OPr-i a H 40 c OCHMePh SO;Me H
Me OCHMeCH,0Me a H a OCH>CH2Ph SO;Me H
Me OCH;CO0Me a H a OCH;Ph-2-Cl SO;Me H
Me OCHCH2SMe Cl H Cl OCH2Ph-3-Me SOoMe H
Me OCH,CH;S0;Me cl H a OCHzPh-4-OMe SO;Me H
Me SCH>CH20Me a H al OCH,Ph-4-NO; SO;Mes H
Me SO;CH,CH2OMe Cl H 45 € Y9 sSO;Me H
Me OCH>CH,0Me cl CHyPh a Y10 SO;Me H
Me OCH>CH;SMe a CH3Ph a Y11 SO;Me H
Me OCH3CH,SOMe a1 CH,Ph a Y12 SO;Me H
Me OCH>CH,SO;Me cl CH,Ph cl Y13 SO;Me H
Me SCH,CH;0Me cl CHyPh cl Yi4 SO;Me H
Me SO;CH2CH20Me cl CH;Ph 50 € Y15 SO:Me H
Me OCH,CH,0Me ql CH;COPh cl Y16 SOoMe H
Me OCH;CH;SMe Cl CH;COPh Cl Y17 SOMe H
Me OCH,CH,S0:Me Cl CH;COPh Cl Y18 SsO;Me H
Me SCH,CH;0Me Cl CHzCOPh Cl OCH2CH;NH; SOMe H
Me SCH,CH,0E! a CH3COPh al OCH,CH;NHMe SOMe H
Me SO,CH;CH20Me a CH;COPh ci OCH,CH;NHPr-i SOMe H
Cl Y1 SO;Me H 5 a OCH2CH:NMe;y SOMe H
al Y2 SsO;Me H Cl OCH,>CH3NEt; SOoMe H
ci Y3 SO:Me H Cl Y19 SOsMe H
a Y4 SO:Me H cl OCH,COOMe SO:Me H
a Y5 SO;Me H cl OCH;COOE!t SO;Me H
cl Y6 SOMe H cl OCH,COOP1-i SOMe H
a Y7 SO;Me H 60 Q OCH;COOBu-i SOMe H
a OCH;CH=CH, SO;Me H a OCH;COOBu-t SO;Me H
a OCHMeCH=CH; SO;Me H a OCH,COO—Y4 SO;Me H
a OCMe;CH==CH; SO;Me H a OCHMeCOOMe SO;Me H
a OCH;CMe=CH sO;Me H a OCHMeCOOE! SOMe H
cl OCH;CH=CHMe SO;Me H a OCHMeCOOPT+ SO;Me H
a OCH,CH=CMe; SOMe H 65 Cl OCH,CH2CN SOMe H
c OCH:CH,CH=CH; SO;Me H a OCH;SMe SO:Me H
cl OCH;C=CH SO;Me H a OCH,CH,SMe SO;Me H
cl OCHMeC=CH SO;Me H a OCH2CH,S(0)Me SO:Me H
Cl OCMe;C=CH SO;Me H a OCH,CH,S0,Me SO:Me H
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TABLE 6-continued TABLE 6-continued
Y X Y
o o
Y Y
Me % z 5 Me, %
N I N [
Ty R
Et 10 Et
X Y z Q X Y z Q
a OCH;CH,SPr-i SO;Me H a SO3CH2CH20Me a H
a OCH2CH2S(0)Pr-i SO;Me H a OCH2CH20Me cl CH3Ph
cl OCH>CH,S0;Pr-i SOMe H a OCH>CH3SMe cl CH;Ph
cl OCOOMe SO;Me H 15 ¢ OCH;CH;SO0Me cl CH2Ph
a OCOOPr-i SOMe H cl OCH,CH,S0;Me cl CH,Ph
cl OCONH; SO;Me H a SCH>CH,0Me a CH3Ph
a OCONHMe SOMe H cl S0;CH;CH;0Me a CH,Ph
c OCONMe; SO;Me H c OCH2CH;0Me cl CH2COPh
a OP(OXOMe); SO;Me H a OCH>CH>SMe a CH>COPh
a Y20 SO;Me H 20 cl OCH,CH;S0,Me a CH,COPh
a SCH;CH=CH> SO;Me H c SCH,CH;0Me c CH,COPh
al SCH2CH=CMes SO;Me H c SCH,CH;0E! al CH,COPh
a SCH,C=CH SO;Me H cl SO,CH;CH,0Me cl CH2COPh
cl SCH;CF;3 S:Me H OMe Y1 SOMe H
al SCH,CCl3 SO;Me H OMe Y2 SO;Me H
Cl Y21 SO;Me H 25 OMe Y3 SO;Me H
c SPh SO;Me H OMe Y4 SOMe H
a SCH2CH20Me SO:Me H OMe Y5 SO;Me H
cl SCH,CH,0E!t SO;Me H OMe Y6 SO;Me H
cl SCH2CH,0Pr-i SO;Me H OMe Y7 SOMe H
a Y22 SO:Me H OMe OCH;CH=CH; SO,Me H
al S(O)CH2CH=CH; SO;Me H 30 OMe OCHMeCH=CH, SOMe H
a S(O)CHCH=CMe; SO:Me H OMe OCMe2CH=CHj SOMe H
c S(O)CH;C=CH SO;Me H OMe OCH,CMe=CH; SOoMe H
a S(O)CH2CH,Cl SO:Me H OMe OCH>CHz=CHMe S0;Me  H
a Y23 SO:Me H OMe OCH;CH=CMe; $O.Me H
a SO2CH;CH==CH, SO;Me H OMe OCH,CH;CH=CH> SOMe H
a SO;CH,CH=CMe, SO;Me H OMe OCH,C=CH SOMe H
a S$O,CH,C=CH SOMe H 35 oMe OCHMeC=CH SO;Me H
a SO3CH2CF3 SOMe H OMe OCMe;C=CH SOoMe H
a SO,CH,CH2Cl SO;Me H OMe OCH2C=CMe SO;Me H
al Y24 SO;Me H OMe OCH,CHJF SO;Me H
c Y25 SO:Me H OMe OCH,;CHF, SOMe H
a SO,Ph SO:Me H OMe OCH,CF;3 SO;Me H
al SO3CHzCH20Me SO;Me H 40 OMe OCH,CH;Cl SOMe H
a SO2CH2CH,0E! SO;Me H OMe OCH,CCl3 SOMe H
cl SO,CH2CH,0Pr-i SOMe H OMe OCHMeCH,Cl SOMe H
a OCH;CH;0Me SO;Me  CH3Ph OMe OCH;CH2CH:Cl SOMe H
Cl OCH;CH,OEt SO;Me  CH,Ph OMe OCH2CH;:Br SO;Me H
a OCH;CH;0Pr-i SO;Me  CH3Ph OMe Y8 SO;Me H
cl OCHMeCH20Me SO;Me CH;Ph 45 OMe OCH;CCI=CH, SOMe  H
ci OCHCH;SMe SO:Me CH:Ph OMe OCH;CCl=CHC! SO;Me H
a OCH:CH;S(O)Me SO;Me CH:Ph OMe OCH;CH2NO; SOsMe H
a OCHCH;50;Me SOMe CHiPh OMe OPh SOMe H
cl OCH,CH;SPr-i SO;Me  CH3Ph OMe OPh—Me-2 SO;Me H
a OCH,CH,S(O)Pr-i SO;Me  CHaPh OMe OPh—Cl-4 SO;Me H
cl OCH;CH,SO:Pr-i SO;Me  CHyPh so OMe OPh—NO34 SO:Me H
al SCH2CH20Me SO;Me CHyPh OMe OCH,CH20Me SOsMe H
a SCH2CHOPr-i SO;Me CHPh OMe OCH;CH;0Et SO;Me H
a SO,CH,CH20Me SO;Me CH;Ph OMe OCH;CH;0Pr-n SO;Me H
a SO2CH,CH2OPr-i SO;Me CH;Ph OMe OCHCHOPr-i SOMe H
a OCH,CH;0Me SOMe CHCOPh OMe OCH;CH20Bu-n SO;Me H
a OCH;CH,0Pr-i SOsMe CH;COPh OMe OCH>CH>OBu-i SO;Me H
a OCH,;CH;5Me SO;Me CH,COPh 95 OMe OCH,CH20Bu-s $0Me H
a OCH;CH,50Me SO;Me CH,COPh OMe OCH,CHzOBu-t SOMe H
a OCH;CH;S0:Me SO;Me  CH2COPh OMe OCH,CH;—Y4 SO:Me H
ql OCH;CH;SPr-i SO;Me CH,COPh OMe OCHMeCH;0Me SOMe H
cl OCH,CH,80,Pr-i SO;Me CH2COPh OMe OCH;CHMeOMe SOMe H
al SCH,CH,0Me SO;Me CH;COPh OMe OCH;CH;OPh SOMe H
a SCH,CH,OPr-i SO;Me CH;COPh 60 OMe OCH;CH,0CH,CH20Me SO;Me H
al SO,CH2CH20Me SO;Me CHCOPh OMe OCHyCHyOCH,CH,0Pr-i SO:Me H
a $O,CHzCH20Pr-i SO;Me CH;COPh OMe OCH,CH;0CHMeCHOMe  SOMe  H
a OCH;CH;0Me q H OMe OCH>CH0H SO;Me H
cl OCH,CH10E! a H OMe OCH;Ph SOsMe H
cl OCH,;CH70Pr-i a H OMc OCHMcPh SO;Me H
Q OCHMeCH20Me a H 65 OMe OCH2CH2Ph SO:Me H
cl OCH;COOMe a H OMe OCH;,Ph-2-Cl SOMe H
al OCH,;CH;SMe cl H OMe OCH;3Ph-3-Me SO;Me H
a OCHCH,S0:Me a H OMe OCH,Ph-4-OMe SO;Me H
a SCH,CH20Me cl H OMe OCH;Ph-4-NO; SOsMe H
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TABLE 6-continued TABLE 6-continued
Y Y
o\\ o
Me C z 3 Me z
N I N ][
Et 10 Et

X Y z Q X Y z Q

OMe Y9 SOMe H OMe OCHMeCH;0Me SOsMe CHoPh
OMe Yio SOMe H OMe OCH;CH»SMe SOsMe CHoPh
OMe Y1 SOMe H OMe OCH;CH,S(0)Me SOMe  CHaPh
OMe Yz SO;Me H 15 oMe OCH;CH2S0;Me SO;Me  CHzPh
OMe Y13 SO;Me H OMe OCHzCH,SPr-i SO;Me  CHaPh
OMe Yi4 SOMe H OMe OCH;CH,S(0)Pr-i SOMe CHaPh
OMe Y15 SOMe H OMe OCH;CH3S0;Pr-i SOMe  CHaPh
OMe Y16 SOMe H OMe SCH,CH20Me $0Me CHaPh
OMe Y17 SOsMe H OMe SCHaCH,0Pr-i SOMe CHyPh
OMe Y18 SO;Me H 20 OMe SO;CH2CH,0Me SOMe  CH3Ph
OMc OCH;CH;NH; SO;Me H OMe SO;CH2CH,OPr-i SO;Me CH2Ph
OMe OCH;CH,NHMe SO;Me H OMe OCH)CH;OMe SOsMe  CH2COPh
OMe OCH;CH;NHPr-i SO;Me H OMe OCH;CH,OPr-i SO;Me CH;COPh
OMe OCH;CH;NMe;y SO;Me H OMe OCH;CH;3SMe SO;Me  CH,COPh
OMe OCH;CH;NEt; SO;Me H OMe OCH;CH;SOMe SO;Me  CH,COPh
OMe Y19 SOoMe H 25 OMe OCH;CH;S0:Me S0sMe CHCOPh
OMe OCHzC00Me SOoMe H OMe OCHCH;3SPr-i SO2Me  CH2COPh
OMe OCH,COOEt SOuMe H OMe OCH3CHSO0,Pr-i SO2Me CH2COPh
OMe OCHzCOOPr-i SOMe  H OMe SCH2CH20Me SOsMe CH2COPh
OMe OCHCOOBu-i SOsMe H OMe SCH3CHZ0Pr-i SOMe CH2COPh
OMe OCH;COOBu-t SOMe H OMe SO,CH,CH20Me SO;Me  CH2COPh
OMe OCHzC00—Y4 SO:Me H 30 OMe SO,CH2CH0Pr-i SOMe CH2COPh
OMe OCHMeCOOMe SO;Me H OMe OCH2CH;0Me a H

OMe OCHMeCOOEt SOoMe H OMe OCH2CH;0Et cl H

OMe OCHMeCOOPr-i SOMe H OMe OCH,CH,0Pr-i a H

OMe OCH3CH;CN SOMe H OMe OCHMeCH,0Me a H

OMe OCH2SMe SOsMe H OMe OCH,COOMe Cl H

OMe OCH;CH;SMe SOoMe H OMe OCH,CH3SMe a H

OMe OCH;CH;S(0)Me SOMe H 35 oMe OCH;CH,SO:Me a H

OMe OCH;CH,S0;Me SOMe H OMe SCH,CH;0Me a H

OMe OCHyCHSPr- SOMe H OMe S02CH2CH2OMe a H

OMe OCHCH2S(O)Pr-i SOMe H OMe OCH;CH;0Me al CHaPh
OMe OCH;CH;S05Pr-i SOMe H OMe OCH,CH,SMe cl CH3Ph
OMe OCOOMe SOMe H OMe OCH;CH;80Me a CH3Ph
OMe OCOOPr-i SO;Me H 40 OMc OCHCH250;:Me cl CH,Ph
OMe OCONH; SO:Me H OMe SCH,CH20Me a CH3Ph
OMe OCONHMe SOMe H OMe S0;CH2CH,0Me cl CH3Ph
OMe OCONMez SO;Me H OMe OCH,CH;0Me cl CH3COPh
OMe OP(OYOMe); SO:Me H OMe OCH,;CH,;SMe cl CH;COPh
OMe Y20 SO;Me H OMe OCH;CH3S0;Me a CH3COPh
OMe SCHCH=CH; SO;Me H 45 OMe SCH3CH;0Me cl CH3COPh
OMe SCH,CH=CMe SOMe H OMe SCH>CH;0Et cl CH2COPh
OMe SCH,C=CH SO:Me H OMe SO;CH>CH,0Me cl CH;COPh
OMe SCH,CF; SOoMe H CH;0Me Y1 SOMe H

OMe SCH,CCl3 SO:Me H CH;0Me Y2 SO.Me H

OMe Y21 SOMe H CH;0Me Y3 S0aMe H

OMe SPh SOMe H sp CHOMe Y4 SOMe H

OMe SCH;CH;0Me SOsMe H CH;0Mc Y5 SOMe H

OMe SCH2CH;0Et SO:Me H CH;OMe Y6 SOzMe H

OMe SCHCH,0Pr-i SOMe H CH;OMe Y7 SOpMe H

OMe Y22 SOoMe H CH;0Me OCH;CH=CH; SO;Me H

OMe S(0)CH2CH=CH, SOMe H CH;0Me OCHMeCH=CH; SOMe H

OMe S(O)CH2CH=CMe; SOMe H CH20Me OCMe;CH=CH; SOMe H

OMe S(O)CH,C=CH SO;Me H 55 CH,0Me OCH;CMe=CHa SOMe H

OMe S(O)CHzCH,Cl SOMe H CH;0Me OCH;CH=CHMe SOMe H

OMe Y23 SOMe H CH;0Me OCH;CH=CMe; SO:Me H

OMe SOCH2CH=CH> SOMe M CH,OMe OCH;CH;CH==CH; SOMe H

OMe SO,CHCH=CMe; SOMe H CH;0Me OCH;C=CH SOMe H

OMe SO,CH2CE=CH SO:Me H CH;0Me OCHMeC==CH SOMe H

OMe SO,CH2CF3 SOMe H 60 CHOMe OCMe;C=CH SOMe H

OMe SO,CH,CH,Cl SOMe H CH20Me OCH,C==CMe SOMe H

OMe Y24 SO;Me H CH;0Me OCH;CH3F SO:Me H

OMe Y25 SOMe H CH2OMe OCH;CHF; SO:Me H

OMe SO;Ph SOsMe H CH2OMe OCH:CF;3 SO:Me H

OMe SO2CHzCH;0Me SO;Me H CH3;0Me OCH;CHCl SO;Me H

OMe SO2CH2CHZ0E! SO;Me H 65 CH20Me OCH;CCl3 SO;Me H

OMe SO;CHyCH0Pr-i $0oMe H CH;OMe OCHMeCH,Cl SO;Me H

OMe OCH;CH20Me SOsMe  CHPh CH;0Me OCH2CH3CH:Cl SOMe H

OMe OCH;CH:;0Et SOMe CHPh CH3;0Me OCH,CHjBr SO:Me H

OMe OCH;CHOPr-i SO;Me  CH2Ph CH;0Me Y8 SO:Me H
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TABLE 6-continued TABLE 6-continued
X Y X Y
A A
Me c 5 Me C
N ][ N ][
Ty Ty
Et 10 Et

X Y z Q X Y z Q
CH;0Me OCH:CCl=CHj; SOMe H CH;0Me SCH»CH=CH, SOMe H
CH;0Me OCH;CCI=CHCI SOMe H CH;OMe SCH3CH==CMe; SOMe H
CH,0Me OCH:>CH;NO; SO;Me H CH,OMe SCHC=CH SOsMe H
CH,OMe OPh SOMe H 15 CH;0Me SCH;CF; SO;Me H
CH;0Me OPh—Me-2 SOMe H CH;OMe SCHyCCl3 SO;Me H
CH,0Me OPh—Cl4 SOMe H CH;0Me Y21 SO;Me H
CH;O0Me OPh—NO-4 SO.Me H CH;OMe SPh SOMe H
CH2OMe OCH;CH;0Me SOoMe H CH;OMe SCH3CH>0Me SOMe H
CH;OMe OCH;CH:0E: SO;Me H CH;0Me SCH3CH,OEt SO;Me H
CH;0Me OCH,CH20Pr-n SOMe H 20 CH;O0Me SCH,CH;OPr- SO;Me H
CHOMe OCHCH;OPr-i SOMe H CH20Me Y22 SOsMe H
CH;0Me OCH;CH;0Bu-n SOMe H CH,OMe S(O)CH;CH=CHj SO;Me H
CH;0Me OCH,CH,0Bu-i SO)Me H CH;0Me S(O)CH3;CH=CMe, SO;Me H
CH;0Me OCH>CH;0Bu-s SO;Me H CH;OMe S(O)CH,C=CH SOoMe H
CHyOMe OCH;CH,0Bu-t SOoMe H CH;0Me S(O)CH;CH,Cl SOMe H
CHOMe OCH;CHy—Y4 SOMe H 25 CH;OMe Y23 SO.Me H
CH;0Me OCHMeCH;0Me SOMe H CH;0Me SO2CH;CH=CH, SO;Me H
CHOMe OCH;CHMeOMe SOMe H CHz0Me SO2CH;CH=CMe; SO,Me H
CH,OMe OCH:;CH;OPh SOMe H CH;0Me SO,CH;C=CH SOMe H
CH;OMe OCH;CH;0CH;CH;0Me SOMe H CH;OMe SO,CH;CF;3 SOMe H
CH;0Me OCH2CH,0CH>CH20Pr-i SOMe H CHyOMe SO,CH;CH;CI SO:Me H
CH;0Me OCH,CH;OCHMeCH;0Me  SO;Me H 30 CH2OMe Y24 SOMe H
CH2OMe OCH>CH;0H SO;Me H CH;0Me SO2Ph SO;Me H
CH;O0Me OCH2Ph SO;Me H CH;OMe SO;CHCH;0Me SOMe H
CH,OMe OCHMePh SO;Me H CH,OMe SO,CH,CHOEt SO:Me H
CH,OMe OCH;CH;Ph SOMe H CH;OMe SO,CH;CHOPr-i SO;Me H
CH,OMe OCH:Ph-2-Cl SOMe H CH0Me OCH;CH20Me SO;Me  CHzPh
CH,OMe OCH;Ph-3-Me SO:Me H CH;0Me OCH;CH;0Et SOMe CH,Ph
CHz0Me OCH;Ph-4-OMe SO;Me H 35 CH,0Me OCH;CH;OPr-i SO;Me  CHzPh
CHOMe OCH3Ph-4-NO; SOMe H CH;OMe OCHMeCH;0Me SO;Me CHsPh
CH,OMe Y9 SO;Me H CH;0Me OCHCH;SMe SO;Me  CHa2Ph
CH20Me Y10 SOMe H CH,;0Me OCH2CH3S(O)Me SO;Mc  CH2Ph
CH,OMe Y11 SOMe H CH;OMe OCH2CH2SO;Me SO;Me CH,Ph
CH,OMe YI2 SO:Me H CH;0Me OCH2CH5SPr-i SO;Me  CHyPh
CH0Me Y13 SO:Me H 40 CH;0Me OCH;CH3S(O)Pr-i SO;Me  CHzPh
CH,OMe Y14 SO:Me H CH,OMe OCH;CH2S0:Pr-i SO;Me CH;Ph
CH,OMe Y15 SOMe H CH;0Me SCHCH;OMe SO;Me CHaPh
CH,OMe Y16 SOMe H CH20Me SCH3CH0Pr-i SO;Me CHPh
CH,OMe Y17 SO,Me H CH20Me SO3CH;CH,0Me SO;Me CHPh
CH,OMe Y18 SOMe H CH,OMe SO2CH;CH;OPr-i SOoMe  CHPh
CH;0Me OCH;CH,NH, SOMe H 45 CH0Me OCH,CH;0Me SO;Me  CH2COPh
CH,OMe OCH;CH;NHMe SO;Me H CH;0Me OCH,CH;OPr-i SO;Me  CH2COPh
CH;OMe OCH,CH,;NHPr-i SO;Me H CH;OMe OCH;CH:SMe SOMe  CH>COPh
CH;0Me OCHCH2NMe; SOsMe H CH;OMe OCH,CH3SOMe S0;Me  CHCOPh
CH20Me OCH;CH,NEt) SOsMe H CH;0Me OCH;CH2S0:Me SO,Me  CHCOPh
CH;0Me Y19 SO:Me H CH;0Me OCH>CH,SPr-i SO;Me  CH2COPh
CH;0Me OCH2COOMe SOMe H 5o CHzOMe OCH;CH2SO,Pr-i SO;Me  CH,COPh
CH;0Me OCH,COOE! SOMe H CH20Me SCH;CH;OMe SO;Me  CH,COPh
CH,0Me OCH;COOPr-i SO;Me H CH30Me SCH;CH,OPr-i SOsMe  CHRCOPh
CH20Me OCH,COO0Bu-i SO;Me H CH,0Me SO,CH2CH;0Me SO3Me  CH,COPh
CH20Me OCH2C0O0Bu-t SO,Me H CHyOMe SO,CHCH;0Pr-i SO2Me  CH,COPh
CH;0Me OCH3CO0—Y4 SO,Me H CH,OMe OCH,CH;0Me a H
CHOMe OCHMeCOOMe SOMe H CH;OMe OCH,CH,OEt a H
CH,0Me OCHMeCOOEL SOMe H 55 CH;0Me OCH,CH;OPr-i c H
CH;0Me OCHMeCOOPr-i SOMe H CH,OMe OCHMeCH,OMe a H
CHy0Me OCH2CH;CN SO;Me H CH;0Me OCH2COOMe a H
CH;0Me OCH;SMe SOo;Me H CH;0Me OCH>CH>SMe a H
CHOMe OCH;CHzSMe SOoMe H CH;0Me OCHCHSO;Me cl H
CH0Me OCH2CH3S(O)Me SOMe H CHy0Me SCH;CH,0Me cl H
CH,OMe OCH;CH;SO;Me SOsMe H 60 CH;0Me SO,CH2CH:0Me a H
CH,OMe OCH;CH;SPri SOMe H CH,0Me OCH;CH20Me a CH,Fh
CH,0OMe OCH2CH,S(O)Pr-i SOMe H CH,OMe OCH;CH2SMe a CH,Ph
CH;O0Me OCH2CH2S02Pr-i SOMe H CH,OMe OCHCH2SOMe al CH3Ph
CH;0Me OCOOMe SOMe H CH,0Me OCH,CH3SO;Me a CH3Ph
CH;0Me OCOOPr-i SOMe H CH,0Me SCH>CH;OMe cl CH,Ph
CH,OMe OCONH; SOoMe H 65 CH20Me SO;CH2CHyOMe Cl CHPh
CH:OMe OCONHMe SOMe H CH;0Me OCH>CH;0Me a CH,COPh
CH20Me OCONMe, SOMe H CH;0Me OCH>CH,SMe cl CH,COPh
CH,OMe OP(OXOMe); SO;Me H CHOMe OCH;CH,S0;Me a CH,COPh
CH2OMe Y20 SO;Me H CH;0Me SCH>CH2OMe al CH,COPh
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TABLE 6-continued TABLE 7-continued
X Y X Y
A RN
Me C z 3 \c z
N ][ N I
\Ilq 0Q \g’q oQ
Et 10 Pr
X Y z Q X Y Z Q
CH;OMe SCH>CH2OEt a CH;COPh Me OCHMePh SO;Me H
CH;0Me SOzCH;CH;0Me cl CH,COPh Me OCH;CH;Ph SOMe H
Me OCH,Ph-2-Cl SOMe H
15 Me OCH;Ph-3-Me SO;Me H
Me OCH;Ph-4-OMe SO:Me H
TABLE7 Me OCH2Ph-4-NO3 SO;Me H
X Y Me Yo SO:Me H
o Me Y10 SOMe H
AN Me Yl SOoMe H
C Z 20 Me Y12 SOzMe H
Me Y13 SOoMe H
Me Y14 SO;Me H
N\ Me Y15 SOMe H
N oQ Me Y16 §O0:Me H
| Me Y17 SOMe H
Pr-i 25 Me Y18 SO;Me H
Me OCH3CH;NH; SO;Me H
X Y z Q Me OCH>CH;NHMe SO;Me H
Me OCH;CH;NHPr-i SO:Me H
M Y1 SO;Me H 2w
M: Y2 SO§M2 H Me OCH2CHzNMe; SO;Me H
Mo Y3 SoMe H Me OCH;CH;NE1; SOoMe H
Me va sO:Me H 30 Me Y SO:Me  H
Me vs soMe H Me OCH;CO0Me sOoMe H
M Ye soMe H Me OCH;COOE! SO:Me H
" 7 SoMe H Me OCH;COO0Pr-i sooMe H
Me OCH,CH=CH> SO;Me H ::: OOCHCIizCOOCO[)gu-: So’::‘ g
Me OCHMeCH=CH; SOMe H Mo OCH.CO0-¥4 %Me H
Me OCMe;CH=CH; SO;Me  H 35 Me OCHMeCOOMe sozme H
Me OCHCMe=CH, SOMe H Me OCHMeCOOEt so,mz H
Me OCH;CH=CHMe SO2Me H Me OCHMeCOOPr-i SOsMe H
Me OCH;CH=CMe, SO;Me H Me OCH,CH;CN SO;Me H
Me OCH;CH;CH=CH, SOMe H Mo OCH.SM. soMe H
Me OCHC=CH SO;Me  H Me ocnicn SMe SOMe H
Me OCHMeC=CH sO;Me H 40 M OCH.CH.S(OM H
Me OCMeC=CH SOMe H t OCH.. 23(0)Me S0:Me
Me OCH;C=CMe sOMe H Me 2CH2S0,Me SoMe  H
Mo 0CH1CITF soMe H Me OCH2CH;SPr-i . SOoMe H
Me ocnzc H% soae H Me OCH;CH;S(0)Pr-i SOMe H
Mo OCH;CFg 2 SOMe H :l‘e oc:-looog:nzsozpr-u SOoMe H
Me OCH;CH,Cl SOMe  H 45 Me 0000;41': %ﬁ: g
Me OCH,CCl3 SO;Me H Me OCONHG; SO;Me H
Me OCHMeCH,Cl SO:Me H Me OCONHMe SOoMe H
Me OCH,CH,CH;Cl SO;Me H Me OCONMe; SO;Me H
m sfﬁzCHzBr %ﬁ: g ﬁe ggéoxom)z S:Me H
Me OCHCCl=CH; SOMe H M: SCH2CH=CH; S&:: g
Me OCHCCl=CHCI SO;Me H 0 Me SCH>CH=CMe, soMe H
Me OCH;CH;NO, SO;Me H Me SCH,C=CH SO;Me H
Me OFh SOoMe H Me SCH,CF3; SO;Me H
Mo om—aa SomMe T Me  PorCs e i
o e M
Me OPh—NO4 SO;Me H Me SPh %M: H
Me OCHzCH;OMe SO:Me H 55 Me SCHzCH,0Me SO;Me H
Me OCH;CH20E!t SO;Me H Me SCH,CH,0Et SOMe H
Me OCHzCH;0Pr-n SO;Me H Me SCH,CH;0Pr-i SOMe H
Me OCH,CH2OPr-i SO;Me H Me Y22 SO;Me H
Me OCH,CH,0Bu-n SO;Me H Me $(O)CH;CH=CH; SO;Me H
Me OCH;CH,0Bu-i SO;Me H Me $(OYCH2,CH=CMc; SO;Me H
Me OCH;CH20Bu-s SO;Me H 60 Me S(O)CH,C=CH SO;Me H
Mo ocmcrve SoMe T M yeoema SoMe H
yAle o J e
Me OCHMeCH,0Me sOsMe H Me SO,CH;CH=CH; SOoMe H
Me OCH2CHMeOMe SO;Me H Me SO2CH2CH=CMc; SOsMe H
Me OCH;CH,0Ph SOoMe H Me S0,CH;C=CH SOsMe H
Me OCH;CH20CH;CH20Me SOMe H 65 Me SO2CH,CF;3 SOsMe H
Me OCHzCH;0CH;CH,0Pr-i SOMe H Me SO;CH2CH,C! SO;Me H
Me OCH;CH,OCHMeCH;0Me  SO;Me H Me Y24 SOMe H
Me OCH;CH,0H SO:Me H Me Y25 SOMe H
Me OCH;Ph SO:Me H Me SO,Ph SOMe H
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TABLE 7-continued TABLE 7-continued
X Y X Y
o o
A Y 5 AN
o) z c z
N I N ][
Pri 10 Pri
X Y 4 Q X Y z Q
Me SOCH,CH20Me SO;Me H a OCHCH,Cl SO;Me H
Me SO2CH2CH20E! SO;Me H a OCHZCCl SOMe H
Me SO2CHZCH20Pr-i SO:Me H a OCHMeCH,Cl SOMe H
Me OCH;CH20Me SO;Me  CH3Ph 15 a OCH>CH>CH;Cl SOMe H
Me OCH;CH,0Et SO;Me  CHyPh cl OCH>CH;Br SOMe H
Me OCHCH3OPr-i SO;Me CHaPh a Y8 SOMe H
Me OCHMeCH20Me SO;Me CH3Ph a OCHCCI=CH; SOoMe H
Me OCH;CH;5Me SO;Me  CH3Ph a OCH,CCl=CHCI SO:Me H
Me OCH;CH,S(0)Me SO;Me CH3Ph c OCH,CH,;NO; SO;Me H
Me OCH;CH350:Me SO;Me CH,Ph 20 A OPh SOMe H
Me OCH;CH;SPr-i SO;Me  CHoPh a OPh-Me-2 SO;Me H
Me OCHCH,S(O)Pr-i SO,Me  CHyPh a OPh-Cl-4 SO;Me H
Me OCH;CH,S0;Pr-i SO;Me  CH3Ph a OPh-NO,-4 SOMe H
Me SCH,CH20Me SO:Me CH2Ph a OCH3CH;0Me SooMe H
Me SCH,CH20Pr-i SO;Me  CHPh a OCH;CH;0E! SOsMe H
Me SO;CH,CH;0Me SO;Me  CHyPh 25 C1 OCH;CH;0Pr-n SO:Me H
Me SO;CH,CH;0Pr-i SO;Me  CH3Ph a OCH,CH;0Pr-i SO;Me H
Me OCH;CH;0Me SO;Me  CH>COPh a OCH;CH;0Bu-n SOMe H
Me OCH;CH;OPr-i SO;Me CH;COPh a OCH,CH;0Bu-i SO:Me H
Me OCH,CH;5Me SO;Me CH;COPh a OCH;CH;0Bu-s SO;Me H
Me OCH,CH;SOMe SO;Me  CH2COPh a OCH;CH,0Bu-t SO;Me H
Me OCH;CH,50;Me SO;Me  CH;COPh . CI OCH2CHa.y4 SOMe H
Me OCH,;CH;SPr-i SO;Me  CH;COPh cl OCHMeCH20Me SOsMe H
Me OCH;CH3S0Pr-i SO;Me  CH>COPh a OCH2CHMeOMe SOMe H
Me SCH,CH;0Me SO;Me  CH>00Ph a OCH;CH;0Ph SOMe H
Me SCHCH20Pr-i S0oMe  CHCOPh a OCH,CH;0CH>CH;0Me SO:Me H
Me SO;CH2CH,;0Me SO;Me CH>COPh a OCH>CH;0CH2CH0Pr-i SO;Me H
Me SO2CH2CHZOPr-i SO:Me  CH2COPh a OCH;CH;OCHMeCH,0Me  SO:Me H
Me OCH2CH20Me cl H 3 a OCH,CH;0H SOMe H
Me OCH;CH,OEt cl H cl OCH;Ph SOoMe H
Me OCH;CH,0Pr-i a H c OCHMePh SOMe H
Me OCHMeCH20Me el H cl OCH2CH;Ph SO;Me H
Me OCH;C00Me a H a OCH,Ph-2-Cl SO;Me H
Me OCH>CHaSMe a H c OCH:Ph-3-Me sOMe H
Me OCH;CH,250:Me a H 4 C OCHPh4-OMe SO;Me H
Me SCH2CH20Me a H a OCH;Ph-4-NO; SO;Me H
Me S0,CH,CH20Me a H c Y9 SO;Me H
Me OCH,CH20Me al CH3Ph a Y10 SO;Me H
Me OCH>CH,SMe c CH:3Ph a i1 SO;Me H
Me OCHCH;SOMe al CH3Ph a Y2 SO;Me H
Me OCH2CH;S0;Me c CH3Ph 45 C Y13 So;Me H
Me SCH2CH;0Me a CHPh a Y14 SOMe H
Me SO2CHCH;0Me Cl CH2Ph Cl Y15 SOsMe H
Me OCH;CH;0Me a CH,COPh cl Y16 SOoMe H
Me OCHCH;SMe a CH2COPh a Y17 SOMe H
Me OCH2CH3S0:Me a CHzCOPh cl Yis SOMe H
Me SCHCH;0Me al CH;COPh 5 CI OCH>CH,NH; SO;Me H
Me SCH;CH;OEt cl CH>COPh a OCH>CH;NHMe SOMe H
Me SO2CH2CH20Me a CH2COPh a OCH;CH,NHPr-i sO;Me H
al Y1 SOMe H a OCH;CH;NMe; SOMe H
al Y2 SOsMe H ci OCH>CH;NEt; SOMe H
c Y3 SOMe H cl Y19 sOMe H
a Y4 SO;Me H cl OCH,COOMe SO;Me H
cl Y5 SOoMe H 35 ¢ OCH,COOE1 SO:Me H
a Y6 sO;Me H c OCH2COOPr-i sO;Me H
a Y7 SO;Me H c OCH,COOBu-i SOoMe H
a OCH;CH=CH, SOsMe H a OCH,COOBu-t SOMe H
a OCHMeCH=CH; SO;Me H a OCH>C00-Y4 SO;Me H
a OCMe;CH=CH, SOMe H a OCHMeCOOMe SO:Me H
al OCH;CMe=CH; SO:Me H 60 c OCHMeCOOEt SOMe H
c OCH;CH=CHMe SO;Me H a OCHMeCOOPr-i SOMe H
a OCH;CH=CMe; SO:Me H cl OCH2CH;CN SOMe H
a OCH,CH;CH==CH, SO:Me H a OCH,SMe SOMe H
a OCH,C=CH SO;Me H a OCH;CH;SMe soMe H
c OCHMeC==CH SO;Me H cl OCHZCH;S(0)Me SO;Me H
a OCMe;C=CH SOsMe H &5 Cl OCH;CH,SO:Me SOsMe H
c OCH;C=CMe SO;Me H a OCH,CH,SPr-i SO;Me H
c OCH,CHF SO;Me H a OCH,CH;S(O)Pr-i SO;Me H
cl OCH,CHF, SO,Me H a OCH;CH;3SO,Pr-i SO:Me H
c OCH,CF;3 SO;Me H a OCOOMe SO:Me H
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TABLE 7-continued TABLE 7-continued
X Y X Y
o o
A Y 5 Y
C z c z
N ][ N ][
Pr-i 10 Pr-i

X Y z Q X Y z Q

cl OCOOPr-i SO;Me H cl OCH;CH;S0;Me a CH,Ph
a OCONH, SOhMe H a SCH,CH20Me ct CH3Ph
a OCONHMe SO;Me H a SO;CH2CHz0Me c CH;3Ph
cl OCONMe; SO;Me H 15 a OCH,CH2OMe a CH;COPh
a OP(OXOMe); SO;Me H a OCH;CH3SMe cl CHzCOPh
cl Y20 SO;Me H c OCH,CH;80:Me c CH;COPh
c SCHCH=CH; SOsMe H a SCH;CH20Me a CH5COPh
a SCH2CH=CMe; SO;Me H cl SCH3CH0Et c CH;COPh
a SCH,C==CH SO,Me H cl SO2CH2CH;0Me a CH;COPh
cl SCH,CF3 SO:Me H 20 OMe Y1 SOMe H

c SCH2CCl3 SO;Me H OMe Y2 SO;Me H

a Y21 SO;Me H OMe Y3 SOMe H

cl SPh sO;Me H OMe Y4 SOMe H

cl SCH2CH;0Me SO;Me H OMe Ys so:Me H

a SCH,CHZOE! SO;Me H OMe Y6 SOMe H

a SCH;CH;0Pr-i SOMe H 25 OMe Y7 SO;Me H

a Y22 SO;Me H OMe OCH;CH=CH; SO:Me H

c S(O)CH:CH=CH; sO.Me H OMe OCHMJCH=CH, SO;Me H

a S(0)CH,CH=CMe; SOMe H OMe OCMe;CH=CH; SO;Me H

a S(O)CH,C=CH SsO:Me H OMe OCH,CMe==CH, SO;Me H

cl S(O)CH,CH2Cl SO;Me H OMe OCH;CH==CHMe SOaMe H

cl Y23 SO;Me H 30 OMe OCH,;CH=CMe¢; SOMe H

a SO;CH;CH=CH, SOMe H OMe OCH;CH;CH=CH; SO;Me H

a SO2CH;CH=CMe; SOMe H OMe OCH,C=CH SO:Me H

a SO2CH;C2=CH soyMe H OMe OCHMeC=CH SOoMe H

cl SO2CH;CF3 sO;Me H OMe OCMe;C=CH sOMe H

c SO,CH2CH;Cl SO;Me H OMe OCH;C=CMe SO;Me H

a Y24 SO;Me H OMe OCH,CHF SO:Me H

a Y25 SO;Me H 35 oMe OCH2CHF; SO;Me H

a $O2Ph SO:Me H OMe OCHCF3 sO:Me H

cl SO2CH;CH,0Me SOMe H OMe OCH,CHCl SOoMe H

a SO2CH;cH,0E! SO;Me H OMe OCH,CCl3 SOsMe H

al SO;CH,CH20Pr-i SOMe H OMe OCHMeCH,Cl SOMe H

a OCH;CH;0Me SO;Me  CHzPh OMe OCH,CH;CH2Cl SOMe H

cl OCH2CH20Et SO»Me CHoPh 40 OMe OCH,CH3Br sOMe H

a OCH;CH20Pr-i SO;Me CHyPh OMe Y8 SO;Me H

a OCHMeCH,OMe SO;Me CHzPh OMe OCH,CCI=CH; SOMe H

a OCH2CH,SMe SO;Me CHzPh OMe OCH,CCI=CHCl SOMe H

a OCHCH;S(O)Me SO;Me CHaPh OMe OCH;CH;NO2 sO;Me H

Q OCH3CH;50;Me SO;Me  CH2Ph OMe OPh SO;Me H

a OCHCH;SPr-i SO;Me  CHaPh 45 OMe OPh—Me-2 sO;Me H

a OCH3CH2S(0)Pr-i SO;Me  CHoPh OMe OPh—Cl-4 sO;Me H

a OCHCH;SO0;Pr-i SO;Me CHyPh OMe OPh~—NOz4 SO;Me H

cl SCH;CH,0Me SO;Me  CH,Ph OMe OCH;CH;0Me SO:Me H

a SCHzCHOPr-i SO;Me  CH2Ph OMe OCH;CH,0Et SO:Me H

cl SOCH;CH,0Me SO;Me CH;Ph OMe OCHZCH0Pr-n SOoMe H

a SOCHzCH;OPr-i SO;Me CHzPh 5o OMe OCHCH;OPr-i SOMe H

c OCHzCH;0Me SO;Me CHCOPh OMe OCH,CH;0Bu-n SOMe H

a OCH2CH,0Pr-i SO;Me CH,OOPh OMe OCH,;CH20Bu-i SOMe H

Cl OCHCH2SMe SO;Me  CH2COPh OMe OCH2CH>OBu-s SO;:Me H

c OCH,CH2SOMe SOMe  CH,OOFPh OMe OCH2CH;0Bu-t SO:Me H

a OCH;CH3SO:Me SO;Me  CH2COPh OMe OCH;CH;-Y4 SO;Me H

a OCH2CH3SPr-i SO;Me  CH,00Ph OMe OCHMeCH;0Me SO;Me H

a OCH2CH3S0,Pr-i SO,Me CH,COPh 35 OMe OCH;CHMeOMe SO;Me H

cl SCH3CH;0Me SO;Me  CH200Ph OMe OCHCH20Ph SOMe H

a SCH3CHOPr-i SO;Me  CH2COPh OMe OCH;CH;0CH;CH;0Me SO;Me H

cl SO2CHZCH,OMe SO;Me CH;COPh OMe OCH;CH2OCH2CH70Pr-i SOMe H

c SOCH;CHOPr-i SO;Me CH2COPh OMe OCH;CH,OCHMeCH,0Me  SO;Me H

ql OCH2CH20Me a H OMe OCHCH;0H sO;Me H

a OCH;CH;OEt c H 60 OMe OCH2Ph sO;Me H

a OCHCH20Pr-i a H OMe OCHMePh SO:Me H

a OCHMeCH;0Me a H OMe OCH;CH;,Ph SOMe H

a OCH2COOMe a H OMe OCH3Ph-2-Cl SO;Me H

cl OCH2CH;5Me c H OMe OCH:Ph-3-Me sOMe H

a OCH>CH>S0:Me a H OMe OCH;Ph-4-OMe SOMe H

a SCH2CH,0Mc c H 65 OMe OCHzPh-4-NO; sOMe H

a SO,CH;CH,OMe a H OMe Y9 SO;Me H

a OCH>CH,0Me cl CH2Ph OMe Y10 SOMe H

a OCH2CH;SMe c CHaPh OMe Y11 SOMe H

a OCH;CH2SOMe a CH3Ph OMe Y12 SO:Me H



Re. 34,779

65 66
TABLE 7-continued TABLE 7-continued
X Y X Y
o o
A Y 5 A Y
c z C z
1 T
e o
Pr-i 10 Pri

X Y Zz Q X Y Z Q

OMe Y13 SOMe H OMe OCH,CH;SPr-i SO;Me  CHaPh
OMe Y14 SO;Me H OMe OCH;CH2S(0)Pr-i SO;Me  CHyPh
OMe Y15 SO:Me H OMe OCH;CH,S0,Pr-i SO;Me  CHaPh
OMe Y16 SO;Me H 15 oMe SCH2CH;0Me SO;Me  CH,Ph
OMe Y17 SO;Me H OMe SCH7CH20Pr-i SO;Me  CHyPh
OMe Y18 SO;Me H OMe $SO2CH;CH;0Me SO;Me  CHaPh
OMe OCH;CH,NH; SO;Me H OMe SO2CH;CH;OPr-i SO;Me  CHaPh
OMe OCH>CH;NHMe SO;Me H OMe OCH;CH20Me SO;Me  CH,COPh
OMe OCH,CH;NHPr-i SO;Me H OMe OCH2CH20Pr-i SO;Me  CH2COPh
OMe OCH,;CH;NMe; SOMe H 20 OMe OCH;CH:SMe SOMe  CH,COPh
OMe OCH,CH;NEt; SO;Me H OMe OCH>CH;SOMe SO,Me  CH2COPh
OMe Y19 SO;Me H OMe OCH;CH3S0:Me SOMe CH2COPh
OMe OCH,COOMe SO;Me H OMe OCH;CH;SPt-i SOMe  CH,COPh
OMe OCH>COOE!t SOsMe H OMe OCH;CH,S07Pr-i SO;Me  CH,COPh
OMe OCH,COO0Pr-i SO:Me H OMe SCH,CH;0Me SO;Me  CH2COPh
OMe OCH>C0O0Bu-i SO;Me H 25 OMe SCH,CH,0Pr-i SO;Me  CH,COPh
OMe OCH,COOBu-t SO;Me H OMe S0,CH2CH20Me SO;Me  CH;COPh
OMe OCH,CO0-Y4 SOMe H OMe SO2CHaCH0Pr-i SO;Me  CH2COPh
OMe OCHMeCOOMe SO;Me H OMe OCH,;CH;0Me cl H

OMe OCHMeCOOE!t SO;Me H OMe OCH,CH;0E! Cl H

OMe OCHMeCOOPr-i SO;Me H OMe OCH,CH,0Pr-i cl H

OMe OCH;CH2CN SO;Me H 30 OMe OCHMeCH20Me cl H

OMe OCH;SMe SO;Me H OMe OCH»COOMe cl H

OMe OCH;CH;SMe SO;Me H OMe OCH,CH;SMe c H

OMe OCH;CH2S(0)Me SO;Me H OMe OCH;CH;S0:Me c H

OMe OCH;CH350;Me SO;Me H OMe SCH2CH;0Me a H

OMe OCH,CH;SPr-i SO;Me H OMe S02CH,CH;0Me a H

OMe OCH;CHS(0)Pr-i SOMe H OMe OCH2CH;0Me q CH2Ph
OMe OCH;CH,S0,Pr-i SO,Me H 35 oMe OCH,CH;SMe c1 CH2Ph
OMe 0OCOOMe SO:Me H OMe OCH;CHSOMe cl CH;Ph
OMe OCOOPr-i SO;Me H OMe OCH;CH,S0:Me cl CH;Ph
OMe OCONH; SO;Me H OMe SCH,CH,0Me cl CHzPh
OMe OCONHMe SO:Me H OMe S0,CH2CH20Me ql CHyPh
OMe OCONMe, SO:Me H OMe OCH,CH;0Me cl CH;COFPh
OMe OP(O)Y(OMe)2 SOMe H 40 OMe OCH;CH35Me cl CH,COPh
OMe Y20 SO;Me H OMe OCH;CH,50:Me cl CH,COPh
OMe SCH;CH=CH; SO;Me H OMe SCH;CH;0Me Cl CH;COPh
OMe SCH;CH=CMe; SO;Me H OMe SCH,CH0Et cl CH,COPh
OMe SCH;C=CH SOMe H OMe SO,CH2CH30Me c CH;COPh
OMe SCH,CF3 SO;Me H CH;0Me Yl SO;Me H

OMe SCHZCCl3 SO;Me H 45 CH2OMe Y2 SO;Me H

OMe Y21 SO;Me H CH3;0Me Y3 SO;Me H

OMe SPh SO;Me H CH;OMe Y4 SOMe H

OMe SCH2CH;0Me SO;Me H CH;0Me Y5 SO;Me H

OMe SCH;CH,OEt SO;Me H CH20Me Y6 SO;Me H

OMe SCH,CH,OPr-i SO;Me H CH,0Me Y7 SO;Me H

OMe Y22 SO;Me H 50 CH20Me OCH;CH=CH; SO;Me H

OMe S(OYCH,CH=CH, SO;Me H CH;0Me OCHMcCH=CH, SO;Me H

OMe $(O)CH,CH=CMe; SO;Me H CH;0Me OCMe;CH=CH, SO;Me H

OMe S(O)CH,C=CH SO;Me H CH;0Me OCH;CMe=CH; SO;Me H

OMe S(0)CH2CH;Cl SO:Me H CH;0Me OCH,CH=CHMe SO;Me H

OMe Y23 SOMe H CH;0Me OCH;CH=CMe; SO:Me H

OMe SO;CH;CH=CHj SO;Me H CH;0Me OCH;CH,CH=CH> SO;Me H

OMe SO;CH;CH=CMe; SOMe H 35 CH,O0Me OCH;C=CH SO;Me H

OMe SO,CH;C=CH SOMe H CH3;0Me OCHMeC=CH SO;Me H

OMe SO,CH,CF; SO;Me H CH;O0Me OCMe;C=CH SO;Me H

OMe SO2CH2CH;Cl SO:Me H CH;0Me OCH;C=CMe SO;Me H

OMe Y24 SOMe H CHz0Me OCH;CH;F SO;Me H

OMe Y25 SOMe H CH,0Me OCH;CHF; SOMe H

OMe SO,Ph SOMe H 60 CH;0Me OCH;CF; SO;Me H

OMe SO,CH,CH;0Me SO;Me H CH;0Me OCH;CH,CI SO;Me H

OMe SO,CH2CH3OEt SO,Me H CH,0Me OCH,CCl3 SO;Me H

OMe S0,CH;CH7OPr-i SO;Me H CH;0Me OCHMeCH:Cl SO;Me H

OMe OCHCH;0Me SO;Me  CH3Ph CH;0Me OCH;CH;CH,Cl SO;Me H

OMe OCH;CH,0E! SO;Me  CH3Ph CH;0Me OCHzCH;Br SO;Me H

OMe OCH;CH20Pr-i SO;Me  CH,Ph 65 CHOMe Y8 SOMe H

OMe OCHMe¢CH,0Me SO;Me  CH3Ph CH3;0Me OCH,CCl==CH; SOMe H

OMe OCH;CH;SMe SO;Me  CHaPh CH;0Me OCH,CCI=CHCI SO;Me H

OMe OCH;CH,S(0)Me SO;Me  CHaPh CH20Me OCH;CH;NO, SO;Me H

OMe OCH>CH3S0:Me SO;Me  CH3Ph CH20Me OPh SO;Me H
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X Y X Y
o o
A 5 AN
C z c z
N 1[ N I
Pri 10 Pri
X Y z Q X Y z Q
CH;OMe OPh—Me-2 SO:Me H CH;0Me SCH2CCl3 sO;Me H
CH;OMe OP:—Cl-4 SOoMe H CH;0Me Y21 SO;Me H
CH0Me OPh—Np+4 SO;Me H CH;0Me SPh SO;Me H
CH,OMe OCH;CH;0Me SO;Me H 15 CH;OMe SCH;CH;0Me SOMe H
CH;OMe OCH;CH2OEt SOaMe H CH;0Me SCH;CH;OE! SOMe H
CH2OMe OCH2CH20Pr-n SO;Me H CH20Me SCH;CH;OPr-i SO;Me H
CH;OMe OCHzCH0Pr-i SO;Me H CH,OMe Y22 SO:Me H
CH;OMe OCH;CH;0Bu-n SO:Me H CH;0Me S(O)CHCH=CH, SO;Me H
CH;OMe OCH;CH;0Bu-i SO;Me H CH;0Me S(O)CH2CH=CMe; SO;Me H
CH,OMe OCH;CH;0Bu-s SO;Me H 20 CH3;0Me S(O)CHC=CH SO;Me H
CH;0Me OCH;CH;0Bu-t SO;Me H CH;0Me S(O)CHzCH:Cl SO;Me H
CH;OMe OCH;CH;-Y4 SO;Me H CH;0Me Y23 SO;Me H
CH;OMe OCHMeCH;OMe SOMe H CH;OMe SO;CHCH=CH; SO;Me H
CH,OMe OCH;CHMeOMe SO2Me H CH;0Me SO2CH;CH=CMe; SO:Me H
CH;0Me OCH;CH;0Ph SO;Me H CH,0Me SO.CH;C=CH SO;Me H
CH3:0Me OCH;CH;OCH;CHyOMe SOMe H 25 CH2OMe SOCHyCF3 SO;Me H
CH;0Me OCH;CH20CH;CH20Pr-i SOMe H CH;0Me SO;CH2CHCl SO;Me H
CH;OMe OCH,CH;OCHMeCH;OMe  SO;Me H CH;O0Me Y24 SO;Me H
CH;OMe OCH;CH20H SOMe H CH;0Me SO2Ph SO;Me H
CH,OMe OCH;Ph SO;Me H CH;0Me SO;CH>CH;OMe SO,Me H
CH;0Me OCHMePh SO;Me H CH;0Me SO2CH>CHzOEt SO;Me H
CHz0Me OCH;CH;Ph SO;Me H 30 CH20Me SO;CH;CH;OPr-i SO;Me H
CH;OMe OCH;Ph-2-Cl SO;Me H CH;0Me OCH;CH;0Me $O0:Me CH2Ph
CH;OMe OCH;Ph-3-Me SO:Me H CH;0Me OCH;CH0Et SO;Me  CH2Ph
CH;0Me OQCH;Ph-4-OMe SO:Me H CH;0Me OCH;CH,OPr-i SO;Me CHzPh
CH20Me OCH;Ph-4-NO; SO:Me H CH;OMe OCHMeCH,OMe SO;Me  CHPh
CH2OMe Y5 SO:Me H CH;0Me OCH;CH;SMe SO;Me CH;Ph
CH;OMe Y10 SO;Me H 35 CH2OMe OCH;CH35(0)Me SO;Me  CHzPh
CHOMe Y11 SO;Me H CH;0Me OCH;CH3SO2Me SOsMe CHzPh
CH;OMe Y12 SO;Me H CH;0Me OCH;CH,SPr-i SO;Me CHaPh
CH;OMe Y13 SO;Me H CH,0Me OCH;CH3$(O)Pr-i SO;Me  CHPh
CH;OMe Y14 SO;Me  H CH20Me OCHCH280;Pr-i SO;Me  CHPh
CHOMe Y15 SO;Me H CH;0Me SCH,CH;0Me SO;Me  CHjPh
CHOMe Y16 SO:Me H CH;0Me SCHCH2OPr-i SO;Me CHPh
CHOMe Y17 SO;Me H 40 CH,OMe SO;CH;CH;0Me SO;Me CH;Ph
CHaOMe Y18 SO;Me  H CH;0Me SO,CH2CH20Pr-i SO;Me CH)Ph
CH;OMe OCH;CH;NH) SOMe H CH;0Me OCH;CH;0Me SO;Me CH;COPh
CHOMe OCH;CH;NHMe SO;Me H CH;OMe OCH;CHzPri SO;Me CH;COPh
CH;OMe OCH;CH;NHPr-i SO;Me  H CH;0Me OCH,CH;SMe SO;Me CH,COPh
CH0Me OCH;CH;NMe; SO;Me  H CH20Me OCH;CH;80Me $O;Me  CH2COPh
CH3;0Me OCH;CH2NEt; SO;Me H 45 CH,OMe OCH;CH;SO2Me SO;Me CH2COPh
CH;OMe Y19 SO;Me H CH0Me OCH>CH,SPri SO;Me  CH»COPh
CH;0Me OCH;COOMe SO0;Me  H CH;0Me OCH;CHSOPr-i SO,Me  CH;COPh
CHz;0Me OCH;COOEt SO;Me H CH;0Me SCH;CH;0Me SO;Me  CH;COPh
CHz0Me OCH,;COOPr-i SO;Me H CH3;0Me SCH;CHOPr-i SO;Me  CH;COPh
CH;0Me OCH,COOBu-i SO;Me H CH;0Me SO,CHCH0Me SO;Me  CH;COPh
CH;OMe OCH,COOBu-t SO,Me H 50 CH0Me SO2CH;CH20Pr-i SO;Me  CH2COPh
CH2;0OMe OCHCOO-Y4 SsOoMe H CH;OMe OCH;CH;0Me a H
CH;OMe OCHMeCOOMe SOoMe H CH,0Me OCH;CH;OE! cl H
CHyOMe OCHMeCOOEt- SO,Me H CH;0Me OCH;CH0Pr-i cl H
CHyOMe OCHMeCOOPr-i SOoMe H CH20Me OCHMeCH2OMe Ccl H
CH;OMe OCH>CH2CN SO:Me H CH;0Me OCH;COOMe Cl H
CH;0Me OCH;SMe sO:Me H CH;0Me OCH;CH;SMe Cl H
CH;0Me OCH;CHSMe SO;Me H 55 CH;OMe OCH;CH;SO;Me a H
CH;0Me OCHz;CH2S(O)Me SOoMe H CH;0Me SCH2CH,OMe c1 H
CHOMe OCHCH780:Me SOMe H CH;0Me SOCH2CH20Me Cl H
CH;OMe OCH;CHSPri SOMe H CH20Me OCH;CH;0Me Cl CHPh
CH;0Me OCHzCHzS(O)Pr:l SOoMe H CH;0Me OCH;CH;SMe Ci CH;Ph
CH;OMe OCH;CH;SO;Pr-i SOMe  H CH;O0Me OCH;CH;SOMe a CH;Ph
CHOMe OCOOMe SO;Me H 60 CH;0Me OCH;CH2SO;Me cl CH;Ph
CH;0Me OCOOPr-i SO:Me H CH20Mc SCH2CH;0Me a CHPh
CHOMe OCONH, SO;Me  H CH0Me SO;CH>CHOMe c CHzPh
CH;0Me OCONHMe SO:Me H CH;0Me OCH;CH20Me Ccl CH;COPh
CH;0Me OCONMe; SO;Me H CH,OMe OCH;CH2SMe cl CHyCOPh
CH;0Me OP(OXOMe) SO;Me H CH,OMe OCH;CH2SO:Me ci CH;COPh
CH;OMe Y20 SO;Me H 65 CH20Me SCH;CH,OMe ql CHyCOPh
gg::: :&{Hﬁfg;zq %ﬁ: g CH;0Me SCH2CH,OEt a CH,00Ph
e Sonicecn oM n CH20Me SO,CH>CH;0Me a CH,COPh
CHOMe SCH;CF3 SO:Me H
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X Y Y
o o
\ \\
Me N z 5 Me \ z
N I N I
N N
Pri 10 Pr-i
X Y z Q X Y z Q
Me Y1 SO:Me H Me OCH;CH;NMe; SO;Me H
Me Y2 SO;Me H Me OCH,CH2NEY; SO;Me H
Me Y3 SO;Me H Me Y19 SO;:Me H
Me Y4 SO:Me H 15 Me OCH;COOMe SO;Me H
Me YS SO:Me H Me OCH;COOEt SO;Me H
Me Y6 SO;Me H Me OCH,;COOPr-i SO:Me H
Me Y7 SO,Me H Me OCH;COOBu-i SO;Me H
Me OCH,;CH=CH;, SO;Me H Me OCHC00Bu-t SO;Me H
Me OCHMeCH=CH, SOMe H Me OCH,CO0—Y4 SO:Me H
Me OCMe;CH=CH; SO;Me H 20 Me OCHMeCOOMe SO;Me H
Me OCH;CMe==CH; SO;Me H Me OCHMeCOOEt $O;Me H
Me OCH;CH=CHMe SO;Me H Me OCHMeCOOPr-i SO;Me H
Me OCH;CH=CMe; SO;Me H Me OCH;CH,CN SO;Me H
Me OCH;CH2CH=CH; SOsMe H Me OCH;SMe $O:Me H
Me OCH;C=CH SO:Me H Me OCH;CH;SMe SO2Me H
Me OCHMeC=CH SO:Me H 25 Me OCH,;CH;3S(0)Me SO:Me H
Me OCMe;C=CH SO;Me H Me OCH;CH;50:Me SO;Me H
Me OCH;C=CMe SO;Me H Me OCH;CHSPr-i SO;Me H
Me OCH;CH,F SO;Me H Me OCH;CH3S(0)Pr-i SO;Me H
Me OCH;CHF, SOMe H Me OCH;CH3SO02Pr-i SO;Me H
Me OCH,CF3 SOMe H Me 0OCOOMe S0:Me H
Me OCH,;CHCl SOMe H 30 Me OCOOPr-i SO2Me H
Me OCH,CCl3 SO:Me H Me OCONH; SO;Me H
Me OCHMeCH,Cl SO;Me H Me OCONHMe SO;Me H
Me OCH;CH;CH;Cl SO:Me H Me OCONMe; SO:Me H
Me OCH;CH,Br SO:Me H Me OP(OXOMe); SOsMe H
Me Y3 SO;Me H Me Y20 SO;Me H
Me OCH;CCI=CH; SO:Me H Me SCH;CH=CH, $O:Me H
Me OCH;CCI=CHCI SO;Me H 35 Me SCH,CH=CMe; SO.Me H
Me OCH;CH;NO; $O;Me H Me SCH,C=CH SO;Me H
Me OPhL SO;Me H Me SCH;CF3 SO;Me H
Me OPh—Me-2 SO:Me H Me SCH,CCl3 SO;Me H
Me OPh—Cl4 SO;Me H Me Y21 SO:Me H
Me OPh~~NO24 SO,Me H Me SPh S50;Me H
Me OCH;CH;OMe SO;Me H 40 Me SCH,CH20Me SO;Me H
Me OCH;CH,OEt SO;Me H Me SCH2CH,0FEt $O:Me H
Me OCH;CH70Pr-n SOMe H Me SCHCH0Pr-i SOMe H
Me OCH;CH;0Pr-i SO:Me H Me Y22 SO;Me H
Me OCH;CH20Bu-n SO;Me H Me S(O)YCHCH=CH; SO;Me H
Me OCH;CH0Bu-i SO;Me H Me S(O)CH2CH=CMe; $O:Me H
Me OCH;CH0Bu-s SO;Me H 45 Me S(O)CH;C=CH S0;Me H
Me OCH;CH,OBu-t SO;Me H Me S(O)CH,CH,Cl SO.Me H
Me OCH;CH,—Y4 SO;Me H Me Y23 SO;Me H
Me OCHMeCH;0Me SO;Me H Me SO,CH;CH=CH3 SO;Me H
Me OCH;CHMeOMe SO;Me H Me SO,CH,;CH=CMe; SOsMe H
Me OCH2CH;0Ph $O;Me H Me $O,CHC=CH SO:Me H
Me OCH;CH,0CH2CH20Me SO;Me H s Me SO,CH2CF; SOMe H
Me OCH;CH20CH;CH0Pr-i SO;Me H Me S0,CH;CH,Cl SO:Me H
Me OCH;CH;0CHMeCH,OMe  SO;Me H Me Y24 SOMe H
Me OCH>CH,0H SO;Me H Me Y25 SO;Me H
Me OCH3Ph SO:Me H Me SOyPh SO;Me H
Me OCHMecPh SO;Me H Me SO,CH2CH;0Me SOsMe H
Me OCH;CH2Ph SOMe H Me SO2CH;CH,0Et SO;Me H
Me OCH;Ph-2-Cl SO;Me H 55 Me SO2CH;CH,OPr-i S0;Me H
Me OCH;Ph-3-Me SOoMe H Me OCH2CH720Me SO;Me CHyPh
Me OCH;Ph-4-OMe SO;Me H Me OCHzCH20Et SO;Me CH3Ph
Me OCH2Ph-4-NO; SO,Me H Me OCH;CH20Pr-i $O;Me CH3Ph
Me Y9 SO,Me H Me OCHMeCH;0Me SO;Me CH3Ph
Me Y10 SO;Me H Me OCH;CH3SMe SO;Me CH3Ph
Me Yil SO;Me H 60 Me OCH2CH2S(0)Me SO3Me CH2Ph
Me Yiz SO;Me H Me OCH;CH3S0:Me SO;Me CHzPh
Me Y13 SO;Me H Me OCH,CH3SPr-i S$O;Me CHzPh
Me Y14 SO;Me H Me OCHCH3S(O)Pr-i SO3Me CH2Ph
Me Y15 SO;Me H Me OCH,CH3SO3Pr-i SO;Me CHPh
Me Y16 SO;Me H Me SCH,CH,0Mec SO;Me CH;Ph
Me Y17 SO:Me H 65 Me SCH2CH,0Pr-i SO;Me CHPh
Me Y18 SO;Me H Me SO,CH,CHOMe SOsMe CHjPh
Me OCH;CH;NH; SO;Me H Me SO,CH;CH0Pr-i $O;Me CHzPh
Me OCH;CH;NHMe SO:Me H Me OCH2CH20Me $O;Me CH,COPh
Me OCH,CH;NHPr-i SO;Me H Me OCH>CH0Pr-i SO;Me CH2COPh
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Y X Y

0 o

A 5 3
Me c z Me C z

N ]: N 1[

\x|q oQ \yiz oQ
Pri 10 Pri

X Y z Q X Y z Q
Me OCH;CH2SMe SO,;Me CH;COPh o] OCH3;CH20Bu-s SO:Me H
Me OCH;CH;SOMe SOsMe CH2COPh a OCH;CH;0Bu-t SO2Me H
Me OCH;CH3S02Me SO;Me CH,COPh cl OCH;CH;—Y4 SO;Me H
Me OCH;CH;SPr-i SO;Me CH3COPh 15 a OCHMeCH;0Me SO;Me H
Me OCH;CH,S02Pr-i SO;Me CH;COPh cl OCH;CHMeOMe SO;Me H
Me SCH2CH,0Me SO2Me CH2COPh cl OCH,CH;0Ph SO;Me H
Me SCH2CH,0Pr-i SO;Me CH3COPh a OCH;CH;0CH;CH;0Me SO:Me H
Me SO,CH2CH20Me SO;Me CHzCOPh al OCH,CH;0CH,;CH20Pr-i SOMe H
Me SO,CH2CH2OPr-i $O;Me CH2COPh cl OCH,CH;0CHMeCH,0Me  SO:Me H
Me OCH,CH;0Me qa H 20 Cl OCH;CH,0H SOMe H
Me OCH;CH;0Et al H a OCH,Ph SO;Me H
Me OCH2CH20Pr-i a H cl OCHMePh SO;Me H
Me OCHMeCH;0Me a H cl OCH;CH;Ph SO:Me H
Me OCH;COOMe a H a OCH,Ph-2-Cl SOMe H
Me OCH,CH;SMe a H a OCH;Ph-3-Me SO;Me H
Me OCH;CH,50;Me cl H 25 €l OCH;Ph-+-OMe SO:Me H
Me SCH;CH,OMe Cl H a OCHPh-4-NO, SOMe H
Me SO2CH2CH;0Me a H a Y9 SOMe H
Me OCH;CH;0Me cl CHaPh cl Y10 SOMe H
Me OCH;CH;SMe a CH2Ph al Y11 SO;Me H
Me OCHzCH;SOMe a CH3Ph cl Y12 SOMe H
Me OCH;CH,S0;Me a CH,Ph 30 O Y13 SOMe H
Me SCH2CH;OMe a CHyPh cl Yi4 SO;Me H
Me SO2CH2CHOMe a CHPh a Y15 SO;Me H
Me OCH;CH0Me a CH,COPh a Y16 SOsMe H
Me OCH;CH;SMe cl CH,COPh a Y17 SOMe H
Me OCH2CH;50;Me o CH,COPh a Y18 SO:Me H
Me SCH,CH;0Me c CH3COPh a OCH;CH;NH; SO;Me H
Me SCH,CH;0E! cl CH3COPh 3 a OCH;CH;NHMe SO;Me H
Me SO2CH2CH,OMe Q CH,COPh cl OCH,CH;NHPr-i SO;Me H
a Yi SOMe H al OCH,CH;NMc; SO:Me H
cl Y2 SO;Me H cl OCH,CH,NEt SOMe H
a Y3 sO;Me H cl Y19 SO;Me H
a Y4 SOMe H cl OCH;COOMe SO:Me H
a Ys SO;Me H 40 Ci OCH;COOE! SOMe H
a Y6 SO;Me H cl OCHzCOO0Pr-i SOMe H
c Y7 SOsMe H a OCH2C00Bu-i SO;Me H
a OCH;CH=CH; SO;Me H a OCH;C00Bu-t SO;Me H
a OCHMeCH=CH; SO;Me H cl OCH,CO0-Y4 SO;Me H
al OCMeCH=CH; SOMe H al OCHMeCOOMe SO;Mc H
a OCH;CMe=CH; SO2Me H 45 Cl OCHMeCOOEL SO;Me H
a OCH;CH=CHMe SO.Me H a OCHMeCOOPT-i SO;Me H
a OCH;CH=CMe; SO,Me H c OCH;CHzCN SOMe H
a OCH3CH;CH=CH; SO;Me H o] OCH;3SMe SO;Me H
a OCH;C=CH SO:Me H Q OCH:;CH,SMe SOMe H
c OCHMeC=CH SOMe H a OCH,CH;S(0)Me SO;Me H
a OCMe:C=CH SO Me H s0 € OCH;CH3SO;Me SOMc H
c OCH2C=CMe SOoMe H cl OCHCH,SPr-i SOyMe H
cl OCHyCHzF SO:Me H cl OCH2CH:S(O)Pr-i SO;Me H
cl OCH;CHF; SOMe H a OCHCH3SO,Pr-i SOMe H
ci OCHCF3 SOMe H a OCOOMe SO;Me H
cl OCH,CHCl SO:Me H a OCOOPr-i SOMe H
c OCH,CCl3 SO,Me H cl OCONH; SO Me H
a OCHMeCH2Cl SO;Me H 355 a OCONHMe SO:Me H
a OCH;CH2CH,Cl SOsMe H a OCONMEe; SO:Me H
cl OCH,CH3Br SOMe H (ol OP(OXOMc)z SO;Me H
cl YS SOMe H- cl Y20 SO:Me H
cl OCH,CCI=CH; SO;Me H cl SCH,CH=CHa SO;Me H
a OCH2CCI=CHCl SO;Me H a SCH,CH=CMe; SO;Me H
a OCH2CH;NO; SOzMe H 60 <1 SCH,C=CH SOMe H
a OPh SO:Me H cl SCH>CF3 SO:Me H
a OPh—Me-2 SO;Me H a SCH2CCl3 SOMe H
c OPh—Cl4 SOsMe H cl Y21 SOMe H
ci OPh—NO4 SOoMe H cl SPh SO;Me H
Cl OCH,CH20Me SOMe H Cl SCH2CH20Me SO;Me H
a OCH;CH,OEt SO:Me H 65 Cl SCH2CH,0E! SO;Me H
a OCH;CH20Pr-n SO:Me H a SCH2CH;0Pr-i SO:Me H
Qa OCH,CH,OPr-i SOMe H cl Y22 SO;Me H
a OCH;CH20Bu-n SOaMe H a S(O)CH2CH=CHj SO;Me H
a OCH;CH,0Bu-i SOMe H c S(O)CH2CH=CMe; SOMe H
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TABLE 8-continued

Y

X Y
o o
Y 5 Y
Me c z Me c z
N :,[ N
Pr-i 10 Pr-i

X Y z Q X Y z Q
a S(0)CH2CH,CI SO;Me H OMe OCH,CH=CHMe SO;Me H
a Y23 SO;Me H OMe OCHCH=CMe SO;Me H
cl SO0,CH;CH=CH; SO;Me H OMe OCH2CH2CH=CH> S0oMe H
Ci SO2CH;CH=CMe; SO;Me H 15 oMe OCH,C=CH SO:Me H
cl SO,CHC=CH SOMe H OMe OCHMeCE=CH SOMe H
a SO;CH,CF3 SO:Me H OMe OCMexC=CH SO;Me H
cl SO;CH,CH2CI SO;Me H OMe OCH;C==CMe SO:Me H
cl Y24 SO;Me H OMe OCH;CHzF SO;Me H
a Y25 S0:Me H OMe OCH;CHF, SO;Me H
a SO4PH SO:Me H 20 OMe OCH;CF3 SO;Me H
a SO,CH;CH20Me SO;Me H OMe OCH;CH;Cl SO;Me H
a SO2CH;CH,OE! SO:Me H OMe OCH2CCl3 SO;Me H
cl SO02CH2CH,0Pr-i SO:Me H OMe OCHMeCH,Cl SO:Me H
a OCH2CH;0Me SO;Me CH;Ph OMe OCH;CH;CH)CI SO;Me H
a OCH,CH;0Et SO;Me CH,Ph OMe OCH;CH)Br SO;Me H
a OCH,CHzOPr-i SO;Me CHaPh 25 OMe Ys SO:Me H
a OCHMeCH;0Me SO;Me CHaPh OMe OCH,CCI=CH; SO;Me H
c OCH;CHzSMe SO;Me CHaPh OMe OCH>CCI=CHCI SO0;Me H
a OCH,CH;S(0)Me SO;Me CH:Ph OMe OCHCH;NO» SO:Me H
c OCHCH;S02Me SO2Me CH;Ph OMe OPh SO;Me H
c OCH,CHSPr-i SO;Me CH3Ph OMe OPh—Me-2 SO:Me H
a OCH2CH$(0)Pr-i SO;Me CH;Ph 30 OMe OPh—Cl-4 SOMe H
cl OCH,CH80,Pr-i SO;Me CH3Ph OMe OPh—NO»-4 SOMe H
c SCH;CH;0Me SO;Me CH:Ph OMe OCH,CH;0Me SOMe H
a SCH3CH20Pr-i SO;Me CH2Ph OMe OCH,CH;,0Et SO:Me H
cl SO;CH2CH2OMe SO;Me CH;Ph OMe OCH>CH0Pr-n SO:Me H
cl SO2CH;CH20Pr-i SO;Me CH3Ph OMe OCHCH;0Pr-i SO:Me H
a OCH2CH;0Me SO;Me CH;COPh OMe OCH,CH20Bu-a SO;Me H
a OCH2CH0Pr-i SO,Me CH3COPh 35 oMe OCH3CH30Bu-i SOMe H
a OCH;CH;SMe SO;Me CH3COPh OMe OCH2CH;0Bu-s SO;Me H
cl OCH,CH;50Me SOzMe CH,COPh OMe OCH;CH;0Bu-t SO;Me H
c OCH;CH,S0:Me SO;Me CH;COPh OMe OCH,CHz—Y4 SO:Me H
a OCH,CH,SPr-i SO;Me CH;COPh OMe OCHMeCH20Me SO:Me H
a OCH;CH,S0,Pr-i SO;Me CH3COPh OMe OCH2CHMeOMe SO;Me H
a SCH2CH;0Me SO;Me CH3COPh 40 OMe OCH;CH,0Ph SO;Me H
cl SCH,CH;0Pr-i SO;Me CH2COPh OMe OCH>CH20CH2CH;0Me SOaMe H
cl SO,CH,CH,0Me SO;Me CH,COPh OMe OCH,CH0CH;CH,0Pr-i SOMe H
c SO;CH2CHzOPr-i SO;Me CH>COPh OMe OCH2CH20CHMeCH20Me  SO;Me H
a OCH,CH;0Me a H OMe OCH,CH,0H SO;Me H
a OCH;CH,0Et a H OMe OCHPh SOoMe H
a OCH;CH0Pr-i a H 45 OMe OCHMePh SOoMe H
cl OCHMeCH,OMe a H OMe OCH>CH;Ph SO;Me H
a OCH,;COOMe a H OMe OCHPh-2-C1 SO:Me H
a OCH3CH2SMe cl H OMe OCH;3Ph-3-Me SOMe H
cl OCH3CH,80:Me a H OMe OCH3Ph-4-OMe SO;Me H
c SCH»CH;0Me cl H OMe OCHzPh-4-NO; SO:Me H
cl SO;CHzCH20Me a H so OMe Y9 SO;Me H
c OCHCH;0Me a CHyPh OMe Y10 SO;Me H
a OCH;CH;SMe a CH2Ph OMe i SO;Me H
a OCH2CH>SOMe a CH,Ph OMe Y12 SO:Me H
a OCH;CH,SO;Me c CH3Ph OMe Y13 SO;Me H
a SCH,CH;0Me a CH,Ph OMe Y14 SO:Me H
a SO;CH,CH,0Me a CHaPh OMe Y15 SO;Me H
al OCH;CHz;OMe a CH3COPh 55 OMe Y16 SO;Me H
a OCH;CH;SMe a CH»COPh OMe Y17 SO;Me H
a OCH;CH;S0;Me a CHCOPh OMe Y18 SO;Me H
a SCH2CH;OMe a CH2COPh OMe OCH2CHaNH; SO;Me H
a SCHzCH,0Et a CHCOPh OMe OCH>CH;NHMe SOMe H
a SO2CH2CH2OMe cl CH,COPh OMe OCHCHaNHPr-i SO;Me H
OMe Y1 SO;Me H 60 OMe OCH>CH2NMey SO:Me H
OMe Y2 SO:Me H OMe OCH>CH>NEt, SO:Me H
OMe Y3 SO;Me H OMe Y19 SO:Me H
OMe Ya SO:Me H OMe OCH;CO0Me SO;Me H
OMe Y5 SO;Me H OMe OCHCOOE! SO;Me H
OMe Y6 SO;Me H OMe OCH2C00Pr-i SO;Me H
OMe Y7 SO:Me H 65 OMe OCH3CO0Bu-i SO:Me H
OMe OCH;CH=CH, SO;Me H OMe OCH>COOBu-t SO;Me H
OMe OCHMeCH=CH> SO;Me H OMe OCH,CO0—Y4 SOMe H
OMe OCMe;CH=CH, SOMe H OMe OCHMeCOOMe SO:Me H
OMe OCHCMe=CH> SO;Me H OMe OCHMeCOOEt SO:Me H
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X Y X Y
o) o
LY 5 A}
Me c z Me c z
N 1[ N ][
Pr 10 Pr-i

X Y z Q X Y z Q
OMe OCHMeCOOPr-i SO.Me H OMe OCHCH;0Pr-i a H
OMe OCH;CH,CN SOMe H OMe OCHMeCH,0Me a H
OMe OCHSMe SO;Me H OMe OCH2CO0Me a H
OMe OCH;CH;SMe SO;Me H 15 OMe OCHCHSMe c H
OMe OCH2CH;S(0O)Me SO;Me H OMe OCH,CH2S02Me cl H
OMe OCH;CH;S0:Me SO;Me H OMe SCHzCH,0Me a H
OMe OCHCH,SPr-i SO;Me H OMe S0,CH2CH,0Me cl H
OMe OCH;CH,S(O)Pr-i SO:Me H OMe OCHCH;0Me a CH,Ph
OMe OCH2CH380;Pr-i SOMe H OMe OCH2CH,SMe Ci CH3Ph
OMe OCOOMe SO;Me H 20 OMe OCH,CH,;S0Me a CH3Ph
OMe OCOOPr-i SO.Me H OMe OCH;CH,50;Me a CH3Ph
OMe OCONH; SOMe H OMe SCH2CH20Me Ci CH2Ph
OMe OCONHMe SOMe H OMe SO,CH2CH,OMe a CH2Ph
OMe OCONME; SOMe H OMe OCH;CH;0Me al CH,COPh
OMe OP(OXOMe); SO,Me H OMe OCH;CHSMe cl CH;COPh
OMe Y20 SOMe H 25 OMe OCH;CH250;Me al CH,COPh
OMe SCH,CH=CHj3 SO;Me H OMe SCH,CH;0Me al CH2COPh
OMe SCH,CH=CMc; SO;Me H OMe SCH>CH;0Et a CH,COPh
OMe SCH,C=CH SO;Me H OMe S0;CH,CH0Me cl CH,COPh
OMe SCH;CF3 SO;Me H CH;OMe YI SOaMe H
OMe SCHCCh SOzMe H CH;OMe Y2 SOMe H
OMe Y21 SOoMe H 30 CH20Me Y3 SOMe H
OMe SPh SO;Me H CH,OMe Y4 SOMe H
OMe SCH;CH20Me SOMe H CH,OMe Y5 SOMe H
OMe SCH2CHZ0Et SOMe H CH;0Me Y6 SO;Me H
OMe SCHCH20Pr-i SO:Me H CH;0Me Y7 SO;Me H
OMe Y22 SO;Me H CH2OMe OCH;CH=CH, SO:Me H
OMe S(O)CH2CH=CH, SO;Me H CH,OMe OCHMeCH=CH; SO:Me H
OMe S(O)CH2CH=CMe; SO;Me H 35 CH;0Me OCHMeCH=CH; SO:Me H
OMe S(O)CH2C=CH SO:Me H CH;OMe OCH;CMe=CH; SOaMe H
OMe S(O)YCH2CHCl SO;Me H CH,OMe OCH;CH=CHMe sOooMe H
OMe Y23 SO;Me H CH;O0Me OCH;CH=CMe; SOMe H
OMe SO,CH2CH=CH, SOaMe H CH;OMe OCH;CH;CH=CH, SOMe H
OMe SO,CHzCH=CMe; SOMe H CH;0Me OCH,C=CH SO;Me H
OMe SO,CH,C=CH SOMe H 40 CH;0Me OCHMeC=CH SO;Me H
OMe SO,CH,CF;3 SOMe H CH;OMe OCMe;C=CH SO;Me H
OMe $02CH2CH,Cl SO;Me H CH;OMe OCH;C=CMe $O;Me H
OMe Y24 SO;Me H CH,OMe OCH:CH;F SO;Me H
OMe Y25 SO:Me H CH;0Me OCH;CHF: SOMe H
OMe SO2Ph SOMe H CH30Me OCH;CF; SO;Me H
OMe SO;CH2CH;0Me SOaMe H 45 CH;0Me OCH;CHiCl SOMe H
OMe SO2CH;CH,OEt SO:Me H CH;OMe OCH2CCl3 SOMe H
OMe SO;CH;CHOPr-i SOMe H CH,OMe OCHMeCH,Cl SO.Me H
OMe OCHzCH;0Me SO;Me CH3Ph CH;0Me OCH,CH;CH;C SOMe H
OMe OCHzCH,0Et SOMe CH3Ph CH;0Me OCH;CH2Br SO:Me H
OMe OCHCH;OPr-i SOMe CH2Ph CH;OMe YS SO;Me H
OMe OCHMeCH;0Me SO;Me CH3Ph sp CH2OMe OCH,CCI=CH, SO;Me H
OMe OCHzCH;SMe SO;Me CHPh CHz0Me OCH,CCI=CHCI SOMe H
OMc OCH2CH;S(0)Me SOsMe CHPh CH;0Me OCH;CH;NO; SOMe H
OMe OCH;CH,S0;Me SOsMe CHPh CH;OMe OFPh SOMe H
OMe OCH,CH,SPr-i SO:Me CH,Ph CHz0Me OPh—Me-2 SOMe H
OMe OCH;CH,S(0)Pr-i SO;Me CH:Ph CH,OMe OPh—Cl4 SOMe H
OMe OCH,CH;SO02Pr-i SO2Me CH;Ph CH,OMe OPh—NO»4 SOMe H
OMe SCH;CH,0Me SOsMe CH3Ph 55 CHOMe OCH;CH;0Me SOMe H
OMe SCHCH20Pr-i SO;Me CH;Ph CH,;OMe OCH;CH;OEt SOoMe H
OMe SO,CH,CH20Me SO;Me CHyPh CH2OMe OCH:CH;OPr-n SO;Me H
OMe SO2CH,CH,OPr-i SOzMe CHaPh CHyOMe OCH;CH20Pr-i SOoMe H
OMe OCH,CH,0Me SO;Me CH3COPh CH;0Me OCHZCH;0Bu-n SOMe H
OMe OCH,CH20Pr-i $O;Me CH,COPh CH,0Me OCH;CH;0Bu-i SO;Me H
OMe OCH;CH;SMe SO;Me CH300Ph 60 CHyOMe OCH;CH;OBu-s SOMe H
OMe OCH;CH;SOMe SOsMe CH,COPh CH;0Me OCH;CH;0Bu-t SO:Me H
OMe OCH;CH;3S0;Me SO;Me CHzCOPh CH20Me OCH;CHy—Y4 SO Me H
OMe OCH2CH;SPr-i SO;Me CH;COPh CH,OMe OCHMeCH20Me SOMe H
OMe OCH;CH;SO,Pr-i SO;Me CH3COPh CH,OMe OCH>;CHMeOMe SO:Me H
OMe SCH;CH;0Me SOsMe CH3COPh CH,OMe OCH;CH20Ph SO:Me H
OMe SCH;CH,OPr-i SO;Me CH;COPh 65 CH20Me OCH:CH20CH2CH2OMe SO;Me H
OMe S0,CH2CH,0Me SOzMe CH;COPh CHyOMe OCHCH;OCH;CHz0Pr-i SOMe H
OMe SO2CHzCH0Pr-i SO;Me CH,COPh CH;0Me OCH;CH,OCHMeCHOMe  SO;Me H
OMe OCH,CH,0Me cl H CH,OMe OCH;CH,OH SO;Me H
OMe OCH2CH,;OEt cl H CH20Me OCH2Ph SOMe H
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X Y z Q X Y z Q
CH;0Me OCHMePh SO;Me H CH;0Me SO,CH;CH,OEt SO;Me H
CH;OMe OCH;CH;Ph SO;Me H CH0Me SO;CH;CH,OPr-i SO;Me H
CH20Me OCH2Ph-2-Cl SO:Me H CH;0Me OCH2CH>OMe SO;Me CHzPh
CH;0Me OCH,Ph-3-Me SO;Me H 15 CHOMe OCH,CH,OEt SO;Me CHyPh
CH;0Me OCH:>Ph-4-OMe SO;Me H CH20Me OCH>CH>OPr-i SO;Me CH,Ph
CH,0Me OCH;Ph-4-NO; SO;Me H CH20Me OCHMeCH,;OMe SO:Me CHPh
CH;OMe Y9 SOMe H CH;OMe OCH;CH:SMe SO;Me CHaPh
CH;OMe Y10 SO;Me H CH>0Me OCH;CH;S(0)Me SO;Me CHzPh
CH;OMe Y11 S0;Me H CH2OMe OCH;CH2SO;Me SOsMe CHPh
CHOMe Y12 SO;Me H 20 CH;OMe OCH2CH>SPr-i SOsMe CHFPh
CH;OMe Y13 SO;Me H CH2OMe OCH;CH2S(O)Pr-i SO;Me CHoPh
CHyOMe Y14 SOMe H CH;OMe OCH2CH250;Pr-i SO;Me CHyPh
CH;OMe Y15 SO;Me H CH;0Me SCH;CH20Me SO;Me CHaPh
CH2OMe Y16 SOsMe H CH;0Me SCH2CH2OPr-i SO;Me CH»Ph
CH;O0Me Y17 SO;Me H CH;0Me SO;CH2CH.OMe SO;Me CH,Ph
CH;OMe YI8 SO;Me H 25 CH;OMe SOCH;CH;OPr-i SO;Me CHzPh
CH;0Me OCH;CH;NH2 SO;Me H CH20Me OCH2CH,OMe SO;Me CH2COPh
CH;0Me OCH>CH;NHMe SOsMe H CH>OMe OCH2CH20Pr-i SO;Me CH2COPh
CH;OMe OCH>CH;NHPr-i SO;Me H CH20Me OCH>CH>SMe SO;Me CH,COPh
CH;0Me OCHzCH;NMe; SOMe H CH;0Me OCH;CH>2SOMe SO;Me CH;COPh
CH;0Me OCH,CH;NEt, SO:Me H CH20Me OCH;CHSO;Me SO;Me CH,COPh
CH0Me Y19 SO;Me H 30 CH20Me OCH;CH,SPr-i SO;Me CH2COPh
CH;0Me OCH;COOMe SO;Me H CH20Me OCH;CH;SO7Pr-i SO:Me CH2COPh
CH;0Me OCH2COOEt SO;Me H CH,OMe SCH;CH;OMe SO;Me CH2COPh
CH;0Me OCH;COOPr-i SO;Me H CH;OMe SCH;CH;OPr-i SOzMe CH2COPh
CH;OMe OCH;COOBu-i SO;Me H CH20Me SO2CH2CH20OMe SO:Me CH>COPh
CH;0Me OCH;C0OBu-t SO;Me H CHO0Me SO;CH>CH>OPr-i SO;Me CHCOPh
CH;0Me OCH;COO—Y4 SO;Me H CHOMe OCH2CH;OMe cl H
CH;0OMe OCHMeCOOMe SO2Me H 35 CH;0Me OCH;CH;OFEt Cl H
CH;OMe OCHMeCOOEt SO:Me H CH;0Me OCHCH20Pr-i cl H
CH;0Me OCHMeCOOPr-i SO;Me H CH;0Me OCHMeCH,0Me Cl H
CH;OMe OCH;CH;CN SO;Me H CH;0Me OCH2CO0Me Cl H
CH20Me OCH)>SMe SOMe H CH;0Me OCH;CHSMe Cl H
CH;OMe OCH;CH3;SMe SO:Me H CH20Me OCH;CH250;Me cl H
CH;OMe OCH;CH;S(O)Me SO;Me H 40 CH,OMe SCH2CH2OMe cl H
CH;OMe OCH;CH;SO;Me SO:Me H CH,OMe SOCH;CH;OMe cl H
CH;0Me OCHCHpSPr-i SO;Me H CHOMe OCH;CH;0Me c CH,Ph
CH;OMe OCH;CH;S(O)Pr-i SOMe H CH;OMe OCH;CH;SMe cl CH2Ph
CHOMe OCH;CH,SO,Pr-i SO;Me H CH;0Me OCH;CH;SOMe cl CH,Ph
CH;O0Me OCOOMe S0;Me H CH;O0Me OCH;CH;SO:Me cl CHzPh
CH;0Me OCOOPr-i SO;Me H 45 CH;OMe SCH;CH,OMe cl CH,Ph
CHOMe OCONH; SOMe H CH;0Me SO;CH>CH20Me ci CH3Ph
CH0Me OCONHME SO;Me H CH;OMe OCH;CH;OMe i CH;COPh
CH0Me OCONMe; SO;Me H CH;0Me OCH;CH;SMe C1 CH>COPh
CH;0Me OP(OXOMe) §O;Me H CH;0Me OCH;CH2SO:Me Ci CH>COPh
CHOMe Y20 SO;Me H CH;OMe SCH;CH;0Me Cl CH;COPh
CH;0Me SCH;CH=CH; SO;Me H 50 CHz0Me SCH;CH;O0Et Cl CH;COPh
CHOMe SCH;CH=CMe; SO0;Me H CH:0Me SO;CH;CH20Me cl CH;COPh
CH;0Me SCH;C=CH SO;Me H
CH;OMe SCH,CF3; SO:Me H
CH20Me SCHCCl SO;Me H When the compound of the present invention is to be
CHoMe oo o H used as an agricultural or horticultural herbicide, it is
CH;0Me SCH,CH;0Me SO;Me H 55 usually mixed with a suitable carrier, for instance, a
CH;OMe SCH>CH,0Et SO,Me H solid carrier such as clay, talc, bentonite or diatoma-
CH20Me SCHCH;O0Pr-i SO;Me H ceous earth, or a liquid carrier such as water, an alcohol
chzo!‘“ Y2 — SO;:Me H (such as benzene, toluene or xylene), a chlorinated hy-
OMe S(O)CH;CH=CH, SO;Me H
CH;OMe S(O)CH;CH=CMe, SO;Me H drocarbon, an et'her, a ketone, an gster (such as qthyl
CH;OMe S(O)CH;C=CH SO;Me H 60 acetate) or an acid amide (such as dimethylformamide).
CH;0Me S(O)CH;CHCl SO;Me H If desired, an emulsifier, a dispersing agent, a suspend-
gzoMe Y3 - SO;Me H ing agent, a penetrating agent, a spreader or a stabilizer
OMe SO,CH,CH=CH; SO:Me H . f
CH;0Me SO;CH,CH=CMe; SO;Me H may be added to prepare an optional formulation such
CH;0Me SO;CH;C=CH SO;Me H as a lignid formulation, an emulsifiable concentrate, a
CH;O0Me SOCH;CF; SOMe H 65 wettable powder, a dust, a granule or a flowable.
gg;gﬁ: SoCHCHC gxg 0 Further, if desired, other herbicides, various insecti-
CH,0Me SO5Ph SOMe H cides, bacteriocides, plant regulating agents or syner-
CH;OMe SO,CH>CH>OMe SO,Me H gism agents may be combined at the time of the prepara-
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tion of the formulations or at the time of the application
of the herbicides.

As other herbicides to be combined with the herbi-
cide of the present invention, there may be mentioned,
for instance, compounds disclosed in Farm Chemicals
Handbook, the 73rd Edition (1987). Among them, there
may be mentioned, for example, atrazine, cyanazine,
alachior, metolachlor, EPTC, 2,4-D, butylate, dicamba,
bromoxynil, tridiphane, isoproturon, chlortoluron, trial-
late, difluphenican, diclofop methyl, diphenzoquat,
imazamethabenz methyl, ioxynil, methabenzthazuron,
fluroxypil, chlorsulfuron and N-[(4,6-di(difluorome-
thoxy)pyrimidin-2-yl)aminocarbonyl}-2-methoxycar-
bonylbenzenesulfonamide. N-[(4,6-dimethoxypyrimi-
din-2-yl)-aminocarbonyl}-3-chloro-4-methoxycarbonyl-
1-methylpyrazole-5-sulfonamide or N-[(4,6-dimethox-
ypyrimidin—2-yl)aminocarbonyl]—3-bromo—4—methox—
ycarbonyl-1-methylpyrazole-Ssulfonamide as disclosed
in U.S. Pat. No. 4,668,277, or N-[(4,6-dimethoxypyrimi-
din-2—y1)aminocarbonyl]—3—dimethylaminocarbonyl-
pyridine-2-sulfonamide as disclosed in Japanese Unex-
amined Patent Publication No. 223180/1987 may also
be combined with the herbicide of the present inven-
tion.

The dose varies depending upon the application site,
the season for application, the method for application,
the type of the crop plant, etc. In general, however, the
dose is usually within a range of from 0.001 to 10 kg per
hectare as the amount of the active ingredient.

Now, Formulation Examples of the herbicides con-
taining the compounds of the present inveniton as active
ingredients, will be given. However, it should be under-
stood that the present invention is by no means re-
stricted to such specific Examples. In the following
Formulation Examples, “parts” means “parts by
weight”.

FORMULATION EXAMPLE 1
Wettable powder

Compound No. 1 of the present invention
Zeeklite PFP (tradename for a kaolin-type
clay, manufactured by Zeeklite Industries,
Co., Ltd.)

Sorpol 5039 (tradename for a mixture of a
nonionic surfactant and an anionic
surfactant, manufactured by Toho Chemical
Co., Ltd.)

Carplex (tradename for a coagulation-
preventing agent composed of 2 mixture of 2
surfactant and fine silica powder,
manufactured by Shionogi Pharmaceutical
Co., L1d.)

2 parts

25

35

45

50

The above ingredients are homogeneously pulverized 55

and mixed to form a wettable powder.

FORMULATION EXAMPLE 2
Emulsifiable concentrate

Compound No. 1 of the present invention 1.5 parts
Xylene 78.5 parts
N,N-dimethylformamide 15 parts
Sorpol 2680 (tradename for a mixture of a 5 parts

nonionic surfactant and an anionic
surfactant, manufactured by Toho Chemical
Co., Ltd.)

65

80

The above ingredients are homogeneously mixed to
form an emulsifiable concentrate.

FORMULATION EXAMPLE 3
Flowable

Compound No. 1 of the present invention 40 parts
Agrizole B-710 (tradename for a nonionic 10 parts
surfactant, manufactured by Kao
Corporation)
Runox 1000C (tradename for an anionic 0.5 part
surfactant, menufactured by Toho Chemical
Co., Lid.)
19 Rodopol water (tradename for a thickner, 20 parts
manufactured by Rhone-Poulenc)
‘Water 29.5 parts

The above ingredients are homogenecusly mixed to
form a flowable.

FORMULATION EXAMPLE 4
Liquid formulation

Sodium salt of Compound No 1 of the 30 parts
present invention

Nippo! (tradename for a nonionic 10 parts
surfactant, manufactured by Nissan

Chemical Industries Ltd.)

Water 60 parts

The above ingredients are homogeneously mixed to
obtain a liquid formulation.

FORMULATION EXAMPLE 5
Liquid formulation

Potassium salt of Compound No. 1 of the 30 parts
present invention

Nippol (tradename for a nonionic 10 parts
surfactant, manufactured by Nissan

Chemical Industries Ltd.)

Water 60 parts

The above ingredients are homogeneously mixed to
obtain a liquid formulation.

FORMULATION EXAMPLE 6
Liquid formulation

Calcium salt of Compound No. 1 of the 30 parts
present invention

Nippol (tradename for a nonionic 10 parts
surfactant, manufactured by Nissan

Chemical Industries Ltd.)

Water 60 parts

The above ingredients are homogeneously mixed to
obtain a liquid formulation.

FORMULATION EXAMPLE 7
Liquid formulation

Isopropylamine salt of Compound No. 1 of the 10 parts
present invention
Sorpol W-150 (tradename for a nonionic 10 parts

surfactant, manufactured by Toho Chemical
Co., Ltd.}
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-continued

Water 80 parts

The above ingredients are homogeneously mixed to
form a liquid formulation.

In their use, the above wettable powder, emulsifiable
concentrates, flowables or liquid formulations are di-
luted with water from 50 to 1,000 times and applied so
that the respective active ingredients will be from 0.001
to 5 kg per hectare.

The compounds of the present invention are applica-
ble not only to agricultural and horticultural fields such
as upland fields, paddy fields and orchards, but also to
non-agricultural fields such as athletic fields, vacant
fields and railway sides for the control of various
weeds. The dose in their application varies depending
upon the application site, the season for application, the
type of crop plants, etc. However, it is usually within a
range of from 0.001 to 5 kg per hectare.

Now, the herbicidal activities of the compounds of
the present invention will be described with respect to
specific Test Examples.

TEST EXAMPLE 1:
Test on the herbicidal effects in soil treatment

A plastic box having a length of 15 cm, a width of 22
cm and a depth of 6 cm was filled with a sterilized
diluvium soil, and seeds of Echinochloa crus-galli, Seta-
ria viridis, Eleusine indica, Digitaria adscendens, Pani-
cum dichotomiflorum, Abutilon theophrasti, Amaran-
thus lividus, Polygonum longisetum and Zea mays were
sown, and tubers of Cyperus esculentus were further
planted. The soil was covered thereon in the thickness
of about 1.5 cm, and then a herbicide solution was ap-
plied onto the surface of the soil uniformly so that the
active ingredient was distributed at a predetermined
concentration. The herbicide solution was prepared by
diluting the wettable powder, the emulsifiable concen-
trate, the liquid formulation or the flowable as described
in the foregoing Formulation Examples with water and
applied onto the entire soil surface by means of a small
spray. Three weeks after the application of the herbi-
cidal solution, the herbicidal effects against each weed
were determined on the basis of the following standard
ratings. The results thereby obtained are shown in
Table 9. The Compound Nos. correspond to the Com-
pound Nos. in Table 2.

Standard ratings

5: Growth control rate of more than 90% (almost com-
pletely withered)

4: Growth control rate of from 70 to 90%

3: Growth control rate of from 40 to 70%

2: Growth control rate of from 20 to 40%

1: Growth control rate of from 5 to 20%

0: Growth control rate of less than 5% (almost non-
effective)

The above growth control rates were calculated by
the following equation:

Growth control rate (%) = (1 - %)x 100

where
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T: Weight of the weed growth above the soil surface
of the treated area
N: Weight of the weed growth above the soil surface
of the non-treated area

TEST EXAMPLE 2:
Test 1 on the herbicidal effects in foliage treatment

A plastic box having a length of 15 cm, a width of 22
cm and a depth of 6 cm was filled with a sterilized
diluvium soil, and seeds of Echinochloa crus-galli, Seta-
ria viridis, Eleusine indica, Digitaria adscendens, Pani-
cum dichotomiflorum, Xanthium strumatirum, Abuti-
lon theophrasti, Amaranthus lividus, Polygonum lon-
gisetum and Zea mays were spot-wisely sown, and tu-
bers of Cyperus esculentus were further planted. Then,
the soil was covered thereon in a thickness of about 1.5
cm. When the various weeds and crop plant grew to the
2 or 3 leaf stage, a herbicidal solution was uniformly
sprayed on the foliages so that the active ingredient was
applied in a predetermined concentration.

The herbicidal solution was prepared by diluting the
wettable powder, the emulsifiable concentrate, the lig-
uid formulation or the flowable as described in the
above Formulation Examples with water and applied
onto the entire surface of the foliages of the weeds and
the crop plants by a small spray. Two weeks after the
application of the herbicide solution, the herbicidal
effects against each weed and Zea mays were deter-
mined on the basis of the standard ratings described in
Test Example 1. The results are shown in Table 10. The
Compound Nos. in Table 10 correspond to the Com-
pound Nos. in Table 2.

TEST EXAMPLE 3
Test 2 on the herbicidal effects in foliage treatment

A plastic box having a length of 15 cm, a width of 22
cm and a depth of 6 cm was filled with a sterilized
diluvium soil, and seeds of Veronica persica, Stellaria
media, Galium spurium, Matricaria matricarioides, Po-
lygonum persicaria, Lamium purpureum, Solanum ni-
grum and Triticum aestivum were spot-wisely sown.
Then, the soil was covered thereon in a thickness of
about 1.5 cm. When the various weeds and crop plant
grew to the 2 or 3 leaf atage, a herbicidal solution was
uniformly sprayed on the foliages so that the active
ingredient was applied in a predetermined concentra-
tion.

The herbicidal solution was prepared by diluting the
wettable powder, the emulsifiable concentrate, the lig-
uid formulation or the flowable as described in the
above Formulation Examples with water and applied
onto the entire surface of the foliages of the weeds and
Triticum aestivam by a small spray. Two weeks after
the application of the herbicide solution, the herbicidal
effects against each weed and Triticum aestivum were
determined on the basis of the standard ratings de-
scribed in Test Example 1 The results are shown in
Table 11. The Compound Nos in Table 11 correspond
to Compound Nos. in Table 2.

In Tables 9, 10 and 11, the following abbreviations
are used.

Dose: Dose of active ingredient (g/are)

EC: Echinochloa crus-galli (barnyardgrass)

SE: Setaria viridis (green foxtail)

EL: Eleusine indica (goosegrass)

D1I: Digitaria adscendens (large crabgrass)

PA: Panicum dichotomiflorum (fall panicum)



leweed)

MA.: Matricaria matricaricides (pineapp
PP: Polygonum persicaria (ladysthumb)

ST: Stellaria media {chickweed)

GA: Galium spurium (catchweed)

LA: Lamium purpureum (red deadnettle)
SO: Solanum nigrum (black nigthshade)
TR: Triticum aestivam (wheat)
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AB: Abutilon theophrasti (velvet leaf)
AM: Amaranthus lividus (livid amaranth)

PO: Polygonum longisetum (persicaria blumei gross)
XA: Xanthium strumarium {(cocklebur)

CY: Cyperus esculentus (yellow nutsedge)

ZE: Zea mays (corn)

VE: Veronica persia (birdseye speedweell)

TABLE 9

g/are EC SE EL DI PA AB AM PO CY ZE

Dose

Compound

No.
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TABLE 10

Dose

Compound

No.

PA AB AM PO XA CY ZE

g/are EC SE EL DI
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TABLE 10-continued

86

Compound  Dose

No. gfare EC SE EL DI PA AB AM PO XA CY ZE

TABLE 11

Com-
pound Dose
No. g/are VE ST GA

o]
-]

18

&NMUMMMMMMMMWM;
PR ULLULLLLLLLLULLWKLLWL L VWL ;
maumuuuuummuuug
"‘OOOOODOCOOOOO;

LV RV RV RV RV Y R RN RN KT
LhaheUWLLUVULLLLLLLWLLWL WL
LR RV RV AV NV R R T YN T NN
LALLM LUWLLUL ALY

Compar-
ative
Com-
pound C

In Tables 9 and 10, the Comparative Compounds are
as follows:

Comparative Compound A: Atrazine
Ci

NHC:Hs

A X

Comparative Compound B: Alachlor

(CH3)CHNH

CaHs
CH>0CH;
V'
N
AN
CCHCl
CHs O

In Table 11, the Comparative Compound is as fol-
lows:

CF3

We claim:
1. A pyrazole derivative of the formula 1
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wherein
A is a C1-Cq alkyl group, a C2-C4 alkenyl group or a

C2-Cq alkynyl group;

B is a hydrogen atom, a C1-C3 alkyl group, a halogen

atom, a C1—Cj3 haloalkyl group, a C;-C3 alkoxy
group, a C1-C;j alkylthio group, a C>-C4 alkoxyal-
kyl group, a C;-C4 alkylthioalkyl group or a
C2-C4 alkoxycarbonyl group;

X is a C1-Cg alkyl group, a C1-Cg alkoxy group, a

halogen atom, a nitro group, a cyano group, a
C1-Cg haloalkyl group, a C2~Cgalkoxyalkyl group,
a C>-Cg alkylcarbonyl! group, a C>-Cg alkoxycar-
bonyl group, an aminocarbonyl group substituted
independently by hydrogen or by a C;-Cg alkyl
group, a C1-Cg haloalkoxy group, a C;-Cg alkyl-
thio group or a C2-Cg alkylthioalkyl group;

Y is —OR! (wherein R! is a C3~C; cycloalkyl group,

a C4—Cs cycloalkylalkyl group, a C3~Cs alkenyl
group, a C2-Cg alkynyl group, a C;-Cg¢ haloalkyl
group, a C3~Cg halocycloalkylalkyl group, a
C3-C¢ haloalkenyl group, a C>—Cg haloalkynyl
group, or a C-Cg nitroalkyl group) [a C2-Cg ni-
troalkyl group or a phenyl group which may be
substituted by a C1~Cjalkyl group, a halogen atom,
a nitro group or a C;-C; alkoxy group)], —O—-
L—O—R! (wherein L is a C1-Cg alkylene group
which may be substituted by a C1~C3 alkyl group,
and R! is as defined above), —O—L—OH
(wherein L is as defined above), —~O—L—O—-
L—O—R2 (wherein L is as defined above, and R2
is a hydrogen atom, a C;-Cs alkyl group or a
phenyl group which may be substituted by a
C1-C3 alkyl group, a halogen atom, a nitro group
or a C1-Cj alkoxy group), —O—L~—R3(wherein L
is as defined above, and R3is a pheny! group which
may be substituted by a C;~C; alkyl group, a halo-
gen atom, a nitro group Or a C;-C;3 alkoxy group),
—O—M (wherein M is a 3- to 6-membered alicyc-
lic group containing not more than two sulfur or
oxygen atoms and formed by a linkage of from 1 to
4 carbon atoms), —O-—L—M (wherein L and M
are as defined above), —O-—L—NR4*R5 (wherein
L is as defined above and each of R4and R5 which
may be the same or different is a hydrogen atom or
a C;~Cg alkyl group, or R4 and R5 form a 6-mem-
bered ring together with the adjacent nitrogen
atom), —O—L—COOR# (wherein L. and R4 are as
defined above), —O—CH=—CH—COOR*
{wherein R4 is as defined above), —O—L—CN
{wherein L is as defined above)) —O—L—C-
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(O)—R2 (wherein L and R2 are as defined above),
—0O—L—S(0)—R* (wherein L and R* are as
defined above, and n is an integer of from 0 to 2),
—O—COOR* (wherein R#* are as defined above),
—O—CONRARS5 (wherein R* and R are as defined
above), or —OP(O)OR*)2 (wherein R* is as de-
fined above), [—S(O)sR! (wherein R! and n are as
defined above), or —S(O)y—L—O—R! (wherein
L, R! and n are as defined above)};

Z is a halogen atom, a nitro group, a C1~C3 alkoxy
group, a trifluoromethyl group, a trifluoromethoxy
group, a Cyano group or —S8(0)R6(wherein n is as
defined above, and Réis a C;-C3 alkyl group or a
C1-Cs haloalkyl group);

V is a hydrogen atom, 2 halogen atom, a Ci-C4 alkyl
group or a C1-C4 alkoxy group;

W is a hydrogen atom, a halogen atom, a C1-Caalkyl
group, a C1—Cs haloalkyl group, a C1-Cs alkoxy
group, a C;-Csalkoxyalkyl group, a C2-Csalkoxy-
carbonyl group, a C1-Cs3 haloalkoxy group, a nitro
group, a cyano group or —8(O)s—R$ (wherein n
and RS are as defined above) and

Q is a hydrogen atom, 2 C1-Cg alkyl group which
may be substituted by a halogen atom, a C1-Ce¢
alkenyl group which may be substituted by a halo-
gen atom, a C1-Cg alkynyl group which may be
substituted by a halogen atom, a cyanomethyl
group, —C(O)—R7 (wherein R7 is a phenyl group
which may be substituted by the same or different
substituents selected from the group consisting of a
C1-Cs alkyl group, a C1-C¢ alkenyl group, a
C1-Cs alkynyl group, a C1-Ce haloalkyl group, a
C1-Cg haloalkenyl group, a Ci-Cs haloalkynyl
group, a halogen atom, a nitro group and a trifluo-
romethyl group, a C1-Cs alkyl group, 2 C1-Cs
alkoxy group, or a hydroxyl group), —S(O)R7
(wherein R7 is as defined above), —P(OXOR),
(wherein R7 is as defined above), —L—C(0)—R’
(wherein L and R are as defined above), —L—C-
(O)—N(REXRY) (wherein L is as defined above,
and each of R8 and R? which may be the same or
different is a hydrogen atom or a C1-C¢ alkyl
group), —L—R10 (wherein L is as defined above,
and R10is a phenyl group which may be substituted
by the same or different substituents selected from
the group consisting of a halogen atom, a nitro
group and a trifluoromethyl group, a C1-Cg alkyl
group, a C)—C¢ alkoxy group, or a hydroxyl
group), —L—N(RE)}R?) (wherein L, R¥and RSare
as defined above), —L—ORI! (wherein L is as
defined above, and R!! is a hydrogen atom, a
C1-Cs alkyl group, or a C1~Cg alkenyl group),
—L—OC(O)R12 (wherein L is as defined above,
and R12 is a C;-Cg alkyl group or a C1-Ce alkoxy
group), —L—S(0)R1! (wherein L, n and R!! are
as defined above), —L—SC(O)R8 (wherein L and
R8 are as defined above),

Ll
c/ \CHz)
NIV At
RIZ
(wherein each of L1 and L2 which may be the

same or different is a methylene group, an oxygen
atom or a sulfur atom, R12is a hydrogen atom or a

88
C~C3 alkyl group, and m is 2 or 3); and a salt
thereof.
2. [The] A pyrazole derivative of the formula I

5 [Laccording to claim 1],
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N
A

wherein A, B, X, Y, Z and Q are as follows:

A: Me, Et, n-Pr, i-Pr, CHCH—=CH,, CH,C=CH,
t-Bu

B: H, Me, Et, n-Pr, i-Pr, Cl, Br, CH2Cl, CF3, OMe,
OEt, OPr-i, SMe, CHOMe, CHSMe, COzMe,
COzEt

X: Me, Et, a-Pr, i-Pr, n-Bu, i-Bu, S-Bu, t-Bu, OMe,
OEt, OPr-n, OPr-i, OBu-n, OBu-i, OBu-s, OBu-t,
F, Cl, Br, 1, NO;, CN, CH;F, CHF;, CF;,
CH,CF3, CHCl, CCl;, CHCIMe, CH>CH:Cl,
CHCICH;Cl, CH,Br, CHBrMe, CH>CH;Br,
CH,CH;Br, CH,OMe, CH;OEt, CH:OPr-n,
CH,OPr-i, CH;OBu-n, CH;0Bu-i, CH20Bu-s,
CH;0Bu-t, CHMeOMe, CHMeOFEt, CHMeOPr-
n, CHMeOPri, CHMeOBu-n, CHMeOBu-i
CHMeOBu-s, CHMeOBu-t, CH2CH;OMe,
CH;CHzOEt, CH,CH;OPr-i, Ac, COEt, COPr-n,
COPr-i, COOMe, COOEt, COOPr-i, CONHMe,
CONHEt, CONMe;, CONEt;, CONEtMe,
OCHF;, OCF3;, OCH,CF3, SMe, SEt, CH2SMe,
CH,SEt, CHMeSMe, CHMeSEt

Y:

ocm@, OCH;—G :
OCHZO , OCH;CH=CH;,

OCHMeCH=CH;, OCMe;CH=CH;, OCH:.
CMe=CH;, OCHCH—CHMe, OCH;CH=
CMe;, OCH;C=CH, OCHMeC=CH, OCMe;..
C=CH, OCH;C=CMe, OCH:CHF,
OCH;CHF;, OCH;CF3;, OCH,CH:C}, OCH-
MeCH:Cl, OCH»CCls, OCH:CH,CHxC,
OCH,CH;Br,
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Cl
Cl

OCH> ,

OCH;CCI=CHj, OCH2CH2CH—CH;,
OCH;CCl=CHCIl, OCH>CH;NO;, [OPh, OPh-
Me-2 OPh-Cl-4, OPh-NO24, ] OCH;CH;0Me,
OCH;CH,0Et, OCH,CH20Pr-n, OCH,CH;OPr-
i, OCH2CHz0Bu-N, OCH;CH20Bu-i, OCH,CH-

2Bu-s, OCH>;CH;0Bu-t, OCHMeCH>OMe,
OCH;CH>0OPh, OCH2CH;0CH>;CH2OMe,
OCH,CH,0H, OCH;CH,OCHMeCH,0Me,

OCH,Ph, OCHMePh, OCH,Ph-4-Me, OCH;Ph-4-
Cl, OCH;CH,Ph,

O—O’OQ , O‘Co’ OO,
o o o
o
OO, OCHzﬂ ’ OCHZC '
s o
o—cnz-(—:l , o—cnz—(_v> , 0—<—\ .
o o s

OCH;CH;NH;, OCH:CH;NHMe, OCH;CH>.

NMe;, OCH,CH;NE;,

OCHCHaN > ,

OCH2COOMe, OCH;COOEt, OCH;COOPr-n,
OCH;COOPr-, OCH;COOBu-t, OCH-
MeCOOMe, OCHMeCOOEt OCHMeCOOPr-n,
OCHMeCOOPr-i, OCHMeCOOBu-t,
OCH2CH,CN, OCHMeCN,
OCH,;SMe, OCH;C(O)Ph, OCH>C(O)Me,
OCH;CH2SMe, OCH;CH,SOMe, OCH;CH-
2SOxMe, OCH,CH;SEt, OCH,;CH,;SO;Et,
OCOOMe, OCOOQOEt, OCOOPr-i, OCONHa,
OCONHMe, OCONMe;, OP(O)(OMe),, OP(O)-

(OEt),,
L
SCH24 ,
b |

[SCH,CH=CH;, SCH,C=CH,
SCH,CH,Cl, SCH,CCl3,}

OCHCN,

SCH:CF3,
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Cl

SCHy ,

[SPh,SCH2CH20Me,
SCH;CH>OPr-i, SCH2CH20Ph, ]

S(O)Cﬂz‘q )
]

[S(O)CH,CH=CH,, J2CH=CH, S(O)CH:CF3,
S(O)CH3CH-Cl, S(O)CH;

SCH,CHOE:t,

L Cl
Cl

»

)]

[S(O)Ph, S(O)CH,CH;OMe, S(O)CH2CH;OEt,
S(O)YCH,CH,OPr-i, S(O)CH2CH>0Fh,]

[
%Cﬂz‘q ,
b |

[SO,CHCH=—CH,;, SO,CH2C=CH,
SO;CH,CF3, SO,CH>CHCl, SO2CH:> ]

L Cl
Cl

s

[SO;Ph, SO;CH;CH,OMe, SO.CH,CH:OEt,

SO,CH>CH,0Pr-i, ]

Z: F, Cl, Br, I, NOz, OMe, OEt, OPr-n, OPr-1, CF3,

CN, SMe, SOMe, SO>Me, SCF3, SOCF3, SO2CF3

Q H, Me, Et, n-Pr, i-Pr, n-By, i-Bu, s-Bu, t-Bu,

CH>CH,Cl, CH>CF3;, CHCIMe, CH2CH;Br,
CHCICH;Cl, CH;CH=CH;, CH;CMe=CH;,
CH;CH=CHMe, CH,;C=CH, CH,CCl=CH,;,
CH.CN, CH;Ph, CH;Ph-Cl-2, CH;Ph-Cl-3,

CH2Ph-Me-2,

F F
CHa F
F F
CH,Ph-Me;-2,4, CH;Ph-Me-4, CHMePh,
CHEtPh, CH;Ph-NO»-2, CH,Ph-CF3-3,
CH,OMe, CH>OEt, CH;OH, CHMeOH,

CH>NHMe, CH,NMe;, CHMeNMe;, CH,COPh,
CH>COPh-NO2-4, CH,COPh-Me-4, CH>COPh-
Cl-4, CH;COPh-Me-2,4, CH2COPh-CF3-4,
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CH;Ac, CH2COEt, CHMeAc, CH:CO;Me,
CH,COzEt, CH2CO,Pr-n, CH2COPr-i, CH2CO:.
Bu-t, CH,CO;H, CHMeCO;H, CH;CONHMe,
CH,CONMe;, CH;CONHEt, CH;CONEM,,
CH;CONPr-n;, CH;OCH,CH—=CH;, CH;0Ac,
CHCOEt, CH;COPr-i, CH;COBu-t, CHO-
CO;Me, CH,0CO;Et, CH,0CO2Pr-i, CH;0CO,.
But, CH;SMe, CH;SEt, CHSCH>CH—CH,,
CH3SAc, CH,SCOBu-t, CH280:Me, CH>SO;E,
CH2S0,CH;CH=CH;, COPh, COPh-Me-4,
COPh-NO»-2, COPh-Cl;-2,4, Ac, COEt, COPr-n,
COPr-i, COBu-n, COBu-t, CO:Me, COzEt, COa.
Bu-t, CO,Pr-i, CO2Ph, SO:Me, SOzEt, SO;Ph,
SO,Ph-Me4, SO;Ph-Cl4, SO2Ph-(NO2)2-2,4,
P(=OXOMe);, P(=OXOEt), P(=O0)OPr-n),
P(=O0O)XOPr-i)2, P(=0)YOMeOPh;
and a salt thereof.

3. A selective herbicidal composition comprising a
herbicidally effective amount of a pyrazole derivative
of the formula I as defined in claim 1 or its salt and an
agricultural carrier or diluent.

4. A method for controlling weeds, which comprise
applying a herbicidally effective amount of a pyrazole
derivative of the formula I as defined in claim 1 or its
salt to a locus to be protected.

5. A pyrazole derivative of the formula I

X Y o
o
2
C z

B

4 v W
N

~ 0—Q

wherein
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A is a C1-Cq alkyl group, a C3—Cq alkenyl group or a ©

C2-C4 alkynyl group;

B is a hydrogen atom, a C;-Cs alkyl group, 2 halogen
atom, a C;-Cs haloalkyl group, a C;-C3 alkoxy
group, a C1-C; alkylthio group, a C;-C4 alkoxyal-
kyl group, a C2-C4 alkylthioalkyl group or a
C2-C4 alkoxycarbonyl group;

X is a C1-Cg alkyl group, a C;-Cg alkoxy group, a
halogen atom, a nitro group, a cyano group, a
C1-Cg haloalkyl group, a C;—Cgalkoxyalkyl group,
a C;-Cg alkylcarbonyl group, a C>-Cs alkoxycar-
bonyl group, an aminocarbonyl group substituted
independently by hydrogen or by a Ci-C¢ alkyl
group, a C;~Cg haloalkoxy group, a C1-Cs alkyl-
thio group or a C2-Cs alkylthioalkyl group;

Y is —OR! (wherein R!is a C3~Cs cycloalkyl group,
a C4-Cjg cycloalkylalkyl group, a C3~Cs alkenyl
group, a C2—Cg alkynyl group, a C1-Cs haloalkyl
group, a C3—Cs halocycloalkylalkyl group, a
C3-Cg haloalkenyl group, a C2-C¢ haloalkynyl
group, a C2-Cg nitroalkyl group or a phenyl group
which may be substituted by a C1-C3 alkyl group,
a halogen atom, 2 nitro group or a C1-C; alkoxy
group), —O—L—O—R! (wherein L is a C1-C¢
alkylene group which may be substituted by a
C;-C;3 alkyl group, and R! is as defined above),
—O—L—OH (wherein L is as defined above),
—O—L-—0—L—0—R2 (wherein L is as defined
above, and R2 is a hydrogen atom, a C1-Cs alkyl
group or a phenyl group which may be substituted
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by a Ci-C; alkyl group, a halogen atom, a nitro
group or a Cy-Cj alkoxy group), —O—L—R3
(wherein L is as defined above, and R3 is a phenyl
group which may be substituted by a C1-Cs alkyl
group, a halogen atom, a nitro group or a C-C3
alkoxy group), —O—M (wherein M is a 3- to 6-
membered alicyclic group containing not more
than two sulfur or oxygen atoms and formed by a
linkage of from 1 to 4 carbon atoms), —O—L—M
(wherein L and M are as defined above), —O—-
L—NR34R3 (wherein L is as defined above and each
of R4 and RS which may be the same or different is
a hydrogen atom or a C1-Cs alkyl group, or R#and
RS form a 6-membered ring together with the adja-
cent nitrogen atom), —O—L~-COOR# (wherein L
and R4 are as defined above)) —O—CH—=
CH—COOR#* (wherein R# is as defined above),
—O—L—CN (wherein L is as defined above),
—O—L—C(0)—R2 (wherein L and R2 are as de-
fined above), —O—L—8(0)»—R* (wherein L and
R4 are as defined above, and n is an integer of from
0 to 2), —O—COOR# (wherein R* is as defined
above), —O—CONR4RS5 (wherein R*and R are as
defined above), —OP(OXOR#); (wherein R4 is as
defined above), —S(0),R! (wherein R1and n are as
defined above), or —S(0),—L—O—R! (wherein
L, R! and n are as defined above);

Z is a halogen atom, a nitro group, a C;~Cj3 alkoxy
group, a trifluoromethyl group, a trifluoromethoxy
group, a cyano group or —S(0)R6 (wherein n is as
defined above, and R is a C1-C;3 alkyl group or a
C1-C3 haloalkyl group);

V is a hydrogen atom, a halogen atom, a Cj~C4 alkyl
group or a C1-C4 alkoxy group;

W is a hydrogen atom, a halogen atom, a C;—Ca alkyl
group, a Cj-Cq haloalkyl group, a Ci—Cs4 alkoxy
group, a C~Cs alkoxyalkyl group, a C;~Cs alkoxy-
carbonyl group, a C;—C3 haloalkoxy group, a nitro
group, a cyano group or —S(0),—RS (wherein n
and RS are as defined above); and

Q is selected from the group consisting of
CH;NHCH,;CH—CH;, CH:NMeCHCH—CH),
CH;NHAc, CH;NHCOE:, CH:NHCO:Me,
CH;NHCO:Et, CH2NMeCO:Me, COCHCI,
COCHCl;,, COCCl;, COCF;, COCH:0Me,
COCH>0OPh, COCH>CH—CHCH3;, CONHMe,
CONMe;, CONHEt, CONEt;, CONPr-ny,
CON(CH;CH=CHj3);, CONM¢ePh,

CON >,OON

CO,CH,Ph, SO0,CH,CH=CH};, SO,CF3,
P(=S}OMe),, P(=SXOE?)2, P(=0)-
(OCH,CH=CH;);, P(=0)OPhOCH,CH=CH;
and salts thereof.

6. A pyrazole derivative of the formula I

/N

, CON o)

/
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wherein

A is a C\~Cqs-group, a C2-Ca-alkenyl group, or a Co-Cy
alkynyl group;

B is a hydrogen, a C1-C3 alkyl group, a halogen atom,
a C1-Cs-haloalkyl group, a C\~Cs-alkoxy group, a
C1-Cy-alkylthio group, a C;-Cia-alkoxyalkyl group, a
C>~Cu-alkylthioalkyl group or Ci:-Ca-alkoxycarbo-
nyl group;

X is a C\-Cg-alkyl group, a C1-Ce-alkoxy group, a
halogen atom, a nitro group, a cyano group, a C1-Cg-
haloalkyl group, a Cyr-Ce-alkoxyalkyl group, a
Cr-Ce-alkylcarbonyl group, a C2-Ce-alkoxycarbonyl
group, an aminocarbonyl group substituted indepen-
dently by hydrogen or by a Ci-Cg-alkyl group, a
C1-Cés-haloalkoxy group, a C\-Cg-alkylthio group or
a Cr~Ce-alkylthioalkyl group;

Y is —OR! (wherein R is a C3-Cs-cycloalkyl group, a
Ca~Cy-cycloalkylalkyl group, a C3~Cg-alkenyl group,
a Cx-Cg-alkynyl group, a C1-Cg haloalkyl group, a
C3-Cs-halocycloalkylalky! group, a C3~Cg haloalke-
nyl group, a Cx~Cg haloalkynyl group, or a C3-Cs
nitroalkyl group), —O—L—O—R (wherein L is a
C1~Cg alkylene gorup which may be substituted by a
C1~C; alkyl group, and R is a C1—Cy alkyl group),
—O—L—O—R! (wherein L is a C1~Cg alkylene
group which may be substituted by a Ci-Cs-alkyl
group, and R! is as defined above) —O—L—OH
(wherein L is as defined above)) O—IL—O—
L—O—R? (wherein L is as defined above, and R2 is
a hydrogen atom, a C1-Cs alkyl group or a phenyl
group which may be substituted by a C1-C3 alkyl
group, a halogen atom, a nitro group or a C1-C3
alkoxy group), —O—L—R3 (wherein L is as deined
above, and R3 is a phenyl group which may be
substituted by a C,—C3 alkyl group, a halogen atom,
a nitro group or a C1-C3 alkoxy group), —O—M
(wherein M is a 3- to 6-membered alicyclic group
containing not more than two sulfur or oxygen atomns
and formed by a linkage of from 1 to 4 carbon atoms),
O—L—M (wherein L and M are as defined above),
—O—L—NR*RS5 (wherein L is as defined above and
each of R and RS which may be the same or different
is a hydrogen atom or a C\~Cg alkyl group, or R*and
RS form a 6-membered ring together with the adjacent
nitrogen atom), —O—L—COOR?* (wherein L and
R4 are as defined above), —O—CH—CH—COOR*
(wherein R4 is as defined above) —O—L—CN
(wherein L is as defined above)—O—L—C(0)—R2
(wherein L and R? are as defined above), —O—-
L—S(0),—R* (wherein L and R* are as defined
above, and n is an integer of from 0 to 2) —O—-
COOR? (wherein R4 are as defined above), —O—
CONRARS (wherein R4 and RS are as defined above,
or —OP(OXOR%); (wherein R4 is as defined above);

Z is a halogen atom, a nitro group, a C1-C3 alkoxy
group, a trifluoromethylgroup, a triffuoromethoxy
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group, a cyano group or —S(0),R6 (wherein n is as
defined above, and RS is a C1-Cj3 alky! group or a
C1~Cs haloalkyl group);

V is a hydrogen atom, a halogen atom, a C\—Cs alkyl
group or a C\-Cy alkoxy group;

W is a hydrogen atom, a halogen atom, a C1-Cy alkyl
group, a C1-C4 haloalkyl group, a C1-Cs alkoxy
group, a C>-Cg alkoxyalkyl group, a C-Cs alkoxy-
carbonyl group, a C1-C3 haloalkoxy group, a nitro
group, a cyano group or —S(0),—RS (wherein n and
RS gre as defined above) and

O is a hydrogen atom, a C1—Cg alkyl group which may
be substituted by a halogen atom, a Cy-Cg alkeny!
group which may be substituted by a halogen atom, a
C1~Cs alkynyl group which may be substituted by a
halogen atom, a cyanomethy! group —C(O)—R’
{wherein R7 is a phenyl group which may be substi-
tuted by the same or different substituents selected
Jrom the group consisting of a C1-Cg alkyl group,
C1-Ce alkenyl group, a C~Cs alkynyl group, a
C1-Cg haloalky! group, a C1~Cg haloalkenyl! group, a
C1-Cs haloalkyny! group, a halogen atom, a nitro
group and a triflucromethy! group, a C1-C¢ alkyl
group, a C\-Cg alkoxy group, or a hydroxyl group),
—S8(O)2R7 (wherein R is as defined above), —P(O)-
(OR™); (wherein R7 is as defined above, —L—C-
(O)—R7 (wherein L and R7 are as defined above,
—L—C—(O)—N(RBYR%(wherein L is as defined
above, and each of R8 and R® which may be the same
or different is a hydrogen atom or a Cy-C¢ alkyl
group), —L—R19(wherein L is as defined above, and
R0 s g phenyl group which may be substituted by the
same or different substituents selected from the group
consisting of a halogen atom, a nitro group and a
trifluoromethyl group, a C1-Ce alkyl group, a C1-Cs
alkoxy group, or a hydroxy group), —L—N(REYR%)
(wherein L, R® and RS are as defined above),
—L—OR\ (wherein L is as defined above, and R11is
a hydrogen atom, a C\~Cg alkyl group, or a C1~C
alkenyl group), —L—OC(O)R12 (wherein L is as
defined above, and R\2 is a C1-Cg alkyl group or a
C1-Cs alkoxy group), —L—S(O)nR! (wherein L, n
and Rl are as defined above, —L—SC(O)R8
(wherein L and R® are as defined above),

Ll

-_C (CHy),
|\ s
L2
RIZ

(wherein each of LI and L2 which may be the same or
different is a methylene group, an oxygen atom or a sulfur
atom, R12 is a hydrogen atom or a C1-C3 alkyl gropu, and
m is 2 or 3); and a salt thereof.

7. A pyrazole derivative of the formula I
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A is a C—-Cy- alkyl group, a Cr-Cy-alkenyl group, or a
Cy—Cy alkynyl group;

B is a hydrogen, a C1-C3 alkyl group, a halogen atom,
a C1-Ci-haloalkyl group, a C1-Cs-alkoxy group, a
C1-C;s-alkylthio group, a Cr—Ca-alkoxyalkyl group, a
Cy-Ca-alkylthioalkyl group or Cr—Cs-alkoxycarbo-
nyl group;

X is a C\-Ce-alkyl group, a C\—Ce-alkoxy group, a
halogen atom, a nitro group, @ cyano group, @ C1-Ce-
haloalkyl group, a Ci-Ce-alkoxyalky! group, a
Cy-Ce-alkylcarbonyl group, a Cx-Ce-alkoxycarbony!
group, an aminocarbonyl group substituted indepen-
dently by hydrogen or by a Cy-Ce-alkyl group, a
C1-Ce-haloalkoxy group, a C1-Ce-alkylthio group or
a Ca-Cg-alkyithioalkyl group;

Y is —OR! (wherein R\ is a Ci~Cg-cycloalkyl group,
C4—Cs-cycloalkylalkyl group, @ C3—Cg-alkenyl group,
a Cz-Ce-alkyny! group, a C3-Cg-halocycloalkylalky!
group, a C3-Cg haloalkenyl group, a C2—Cs haloalky-
nyl group, or a C2-Cg nitroaiky! group), —O—
L—O—R (wherein L is a C1-Cg alkylene group
which may be substituted by a C1~C3 alkyl group, and
R is a C1—Csalkyl group), —O—L—O—R" (wherein
L is a C1-Cgalkylene group which may be substituted
by a C1-Cs-alkyl group, and R!is as defined above),
—O—L—OH (wherein L is as defined above),
O—L—O—L-—O—R2 (wherein L is as defined
above, and R2 is a hydrogen atom, a C1-Cs alkyl
group or a phenyl group which may be substituted by
a C1-Cs alkyl group, a halogen atom, a nitro group or
a C1-Caalkoxy group), —O—L—R3 (wherein L is as
defined above, and R3 is a phenyl group which may be
substituted by a C\—Ca alkyl group, a halogen atom, a
nitro group or a C\-C3 alkoxy group) —O—M
(wherein M is a 3- to 6-membered alicyclic group
containing not more than two sulfur or oxygen atoms
and formed by a linkage of from 1 to 4 carbon atoms),
O—L—M (wherein L and M are as defined above),
O-—L—NR4RS (wherein L is as defined above and
each of R* and R3 which may be the same or different
is a hydrogen atom or a C1-Ce alkyl group, or R4and
RS form a 6-membered ring together with the adjacent
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nitrogen atom), —O—L—COOR?* (wherein L and
R4 are as defined above), —O—CH=CH—COOR*
(wherein R* is as defined above) —O—L—CN
(wherein L is as defined above), —O—L—C(0)-R?
(wherein L and R? are as defined above, and n is an
integer of from 0 to 2), —O—COQOR* (wherein R*
are as defined above), —O—CONR4R3 (wherein
R% and RS are as defined above, or —OP(CYOR%),
(wherein R* is as defined above);

Z is a halogen atom, a nitro group, a C1-C3 alkoxy
group, a trifluoromethyl group, a trifluoromethoxy
group, a cyano group or —S(0),RS (wherein n is as
defined above, and RS is a C1-C3 alkyl group or a
C1~C3 haloalkyl group);

V is a hydrogen atom, a halogen atom, a C1-Cy alkyl
group or a C1—Cs alkoxy group;

W is @ hydrogen atom, a halogen atom, a C1-Cs alky!
group, a C1-Cs haloalkyl group, a C1-Cs alkoxy
group, a Ca—Cg alkoxyalkyl group, a C2-Cs alkoxy-
carbony! group, a C\-C3 haloalkoxy group, a nitro
group, a cyano group or —S(O)y—RS (wherein n and
RS gre as defined above) and

O is selected from the group consisting of
CHNHCH,CH—CH,, CH;NMeCH>CH=CH,,
CH2NHAC, CH,NHCOEL, CH;NHCO:Me,
CH,NHCOsEt, CH;NMeCO:Me, COCH2CI,
COCHCl, COCCh COCF; COCH2OMe,
COCH>OPh, COCH,CH=—CHCH; CONHMe,
CONMe;, CONHE: CONEt, CONPr-ny
CON(CH>CH=CH3);, CONMePFh,

CON , CON , CON o.
-/

CO,CH2Ph, SO.CH,CH=CH; SO:.CF3, P(=S)
(OMe), P(=S) (OEfn P=O0)(OCHCH=CHz):
P(=O0)OPHOCH,CH=—CH); and salts thereof.

8. The pyrazole derivative of the formula I according to
claim 6, wherein A is ethyl, B is hydrogen, Q is hydrogen,

X is Cl, Z is SO:Me, and ¥ is —O—L—O—R wherein L

is @ Cz alkplene group which may be substituted by a
methyl group and R is a C\.4 alkyl group.

9. The pyrazole derivative of the formula I according to
claim 8 wherein Y is —OCH,CH,OMe, —OCH,C-
—OCHCHOFr-n, —CH,CH;0Pr-,
—OCH;CH>0Bu-i, —OCH,C-
—OCMeCHOMe or

—OCH,CH,0Bu-n,
—OCH;CH>0Bu-t,
—OCH>CHMeOMe.
10. The pyrazole derivative of the formula I accord-
ing to claim 9, wherein Y is —OCH:CH>OMe.
* % % * =%
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