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1. Introduction R = Me) -must form an endoperoxide such as 4,4a,6,10b-

L . . tetrahydro-10b-hydroxy-6-methyl-3,3-diphenyl-1,2-dioxino[4,3-

Quinoline alkaloids are some of the most |mportan.t ,naturaé]quinolin-5(3—|)-one (Scheme 1). The reaction did not occur in
products and the synthesis of heterocycles containing th§e gpbsence of Mn(OAg)Table 1, entry 1), and the use of 1
quinoline core is interesting from the standpoint of searching fof, o1 of Mn(OAc) gave an intractable mixture (entry 2).
new biologically active compound$.Mn(lll)-assisted oxidation Surprisingly, a bis(hydroperoxide3a was isolated from the
is one of the useful tools for formation of the carbon-carbon bongh 4 ction mixture when a catalytic amount of Mn(OAghs used
to a heterocyclic ring such as addition an_d_substitl?t‘.?oﬁor in air (Scheme 1 and Table 1, entry 3). In order to prevent the
example, th aerobic o_mdat%mf.pyrazolldlne-3,5-d|one%, double substitution, the reaction was carried out using two
tetronic acids and tetramic acidsusing Mn(OAc}2H,0 as @  gquivalents of quinolinon@ toward the alkend (entries 4-6).
catalyst in the presence of alkenes gave hydroperoxides afgever, the reaction resulted in the bis(hydroperoxdaegs an
endoperoxides su_ch as bis(hydroperoxyethyl)pyrazolidinedionegysaple product, and the monohydroperoxide and the desired
1-hydroxy-2,3,8-trioxabicyclo[4.3.0]nonan-7-ones, and 8-aza-lanqoperoxide as well as unchanged were not obtained. In
hydroxy-2,3-dioxabicyclo[4.3.0]nonan-7-ones, while the directyygition, use of excess amountlofoward quinolinon® caused
hydroperoxidation to a heterocyclic ring occurred by a similakhe reaction complicated. Another combination of alkein@r*
reaction using substituted cyclic diamides in the absence o_J‘Arz = 4-CIGH,, 4-Me-GH,) and quinolinone@ (X = H, R =
alkenes. On the other hand, the oxidation of alkenes with the=t Bn. H Me) élso underwent the aerobic oxidation,to afford
Mn(lll)-enolate complex as an oxidant caused oxidativegjmiar bis(hydroperoxide)s3b-h (entries 7-13). When a
cyclization, producing dihydrofuratfsand lactoneS&tin order to combination of the alkeni(Ar* = Ar” = Ph) and the quinolinone

construct a complex quinoline core, 4-hydroxyquinolink(l  , (X = H, R = Et) was used, the best yield of bis(hydroperoxide)
ones are a suitable reagent for the Mn(lll)-based peroxidation and

dihydrofuranatior? We initially demonstrated the Mn(lll)- O_A"

catalyzed aerobic oxidation of 1,1-diarylethenes in the presence

o
2
Mn(ll) Ho Ar
S Endoperoxide ?
AcOH N~ 0

of the 4-hydroxyquinolinones at room temperature to produce
(hydroperoxyethyl)quinolinediones and [4.4.3]propellane-type OH rtair z
endoperoxide® A similar reaction using a stoichiometric Art N
amount of Mn(lll) at elevated temperature formed furo[3,2- T B A
o X L - 14 ; Ar SN0 HOO.
cJquinolin-4(2H)-ones and 3-vinylquinoline-2,4-dion&sin this X R o Y A?
paper, we describe the results of the oxidation of a mixture of Mndth VAW
1,1-disubstituted alkenes and 4-hydroxyquinolinones, and the 1 XEH AcOH 1R oA
synthetic application of the dihydrofuranation using the (X =H) L OoH
quinolinones and related 1,3-dicarbonyl compounds together 3a-i
with the full experimental results of these reactions. 5 Aty o s ’AkﬂArZ
. . 0X02 Art
2. Results and discussion L% A <
1O ) 4
10 Ar 6
2.1. Aerobic oxidation of a mixture of alkenes 1 and 4- ) S O
hydroxyquinolin-2(1H)-ones 2 (X = H}? ok sik

Based on our study of the Mn(lll)-catalyzed peroxidatfoin,
was predicted that the reaction of 1,1-diphenyletherfar' =
Ar? = Ph) with 1-methyl-4-hydroxyquinolin-2€)-one2 (X = H,

Scheme 1Mn(lll)-based aerobic oxidation of a mixture of 1,1-disubstituted
ethened and quinolinoneg (X = H).

Table 1
Mn(lll)-based aerobic oxidation of a mixture of 1,1-disubstituted etheaad quinolinoneg (X = H)*
Entry Alkenel Quinolinone2 Molar ratio Time )
Art Ar? R 1:2:Mn(OAC)#2H,0 h Product (yield/o¢)
1 Ph Ph Me 1:1:0 4 no reaction
2 Ph Ph Me 1:2:1 4 intractable mixture
3 Ph Ph Me 2:1:.0.5 12 3a(32)
4 Ph Ph Me 1:2:0.1 4 3a(29)
5 Ph Ph Me 1:2:05 12 3a(43)
6 Ph Ph Me 1:2:0.5 4 3a(71) 4a (13)
7 4-Cl-GHa4 4-CI-GeHa Me 1:2:0.5 12 3b (76) 4b (10)
8 4-Me-GH,4 4-Me-GiH,4 Me 1:2:0.5 4 3c (59) 4c (10)
9 Ph Ph Et 1:2:0.5 15 3d (91) 4d (5)
10 Ph Ph Bn 1:2:0.5 12 3e (52) 4¢ (trace)
11 4-Cl-GH4 4-Cl-GeHa Bn 1:2:0.5 24 3f (48) 4f (trace)
12 4-Me-GH,4 4-Me-GH,4 Bn 1:2:0.5 4 3¢ (44) 4q (trace)
13 Ph Ph H 1:2:0.5 4 3h (trace) 4h (34)
14 Ph 2-thienyl Me 2:1:0.5 18 3i (trace) 4i (7) 5i (28)
15 Ph 2-thienyl Me 2:1:3 12 4i (39) 5i (27)
16 Ph 2-thienyl Me 2:1:3 12 4i (22) 5i (39)
17 4-F-GH,4 2-thienyl Me 2:1:3 12 4j (22) 5j (32)
18 4-Me-GH, 2-thienyl Me 2:1:3 18 4k (22) 5k (47)

@ The reaction of alkenk(1 mmol) with quinoline (2 mmol) was carried out in glacial acetic acid (25 mL) at room temperature in air.
® The yield was based on the amount of the alldemsed.



3d was achieved (entry 9). In order to search for other productand5i-k (Table 1, entries 15-18).
we scrutinized the reaction and found another product,
[4.4.3]propellanes 4b-h (entries 6-13). The structure of

bis(hydroperoxide)8 and [4.4.3]propellaned was determined O)(Mn(m) =“<A’ o Ar o A
by spectroscopic methods as well as X-ray crystallography for a i) R J1 Ar S 0
single crystal of bis(hydroperoxid8p and [4.4.3]propellanda 2 =—= v H =—= W
(see Supplementary materi&l)Although it is known that the x=H 2 O oxidation g © g ©
aerobic oxidation of cyclic diamides in the presence of alkenes A B

. . . (‘|Ar
does not give the corresponding endoperoxides, but ﬁ vy

bis(hydroperoxide)$, it is remarkable that the dual

Ar
hydroperoxidation was favored even using cyclic keto-amides Hoo s Hoo s Hoo AZ\)
such a2 (enol form of quinoline-2,4-diones). In addition, it is a0 Ar ,
surprising that the propellade which was cyclized at the amide A == “ar == .

carbonyl group, was also isolated as a by-protfiidihe reaction E © 0o g © g
using 2 (R = X = H) with noN-protection actually gave the E D
bis(hydroperoxideBh with a trace amount (entry 13). However, Mn(ll) | SET M"(m)l SET

most of the bis(hydroperoxid&h seemed to be further oxidized ACOR | reduction

under the conditions and we could not separate the fragments. 0

When the reaction using 2-(1-phenylvinyl)thiophdn@r* = Ph, 3

Ar? = 2-thienyl}°"° was carried out under similar conditions, the
reaction was rather sluggish and gave the corresponding
propellane 4i together with another propellandi as an
inseparable stereoisomeric mixture (entry 14). The propeliane
was distinguishable from the other p.ropellamebased on the Scheme 2Mn(lll)-based aerobic oxidation pathway for the formatioB,af
absence of the ketocarbonyl carbon in @ NMR spectrum.
The yield was improved by increasing the amount of thioptiene
and oxidant (entries 15 and 16). The reaction of other 2-(1-
arylvinyl)thiophenedl (Ar' = 4-F-GH, and 4-Me-GH,, Ar® = 2-
thienyl) also led to a similar result (entries 17 and 18).

and/or5.

2.2. Aerobic oxidation of a mixture of alkenes 1 and 3-
substituted quinolinones 6°

In order to investigate the interconversion between the
bis(hydroperoxide} and the propellané during the reaction, the
bis(hydroperoxide)3a (R = Me, At = Ar = Ph) and the
propellaneda (R = Me, A = Ar” = Ph), respectively, were then
treated both in the absence and presence of MngOG&ee
Experimental section). As a result, it was confirmed that th
bis(hydroperoxideBa and the propellanéa were not converted
into each other during the reaction. Therefore, we proposed t
aerobic oxidation pathway as shown in Scherfié The Mn(lll)-
enolate compleX produced in situ by the reaction of Mn(OAc)
with quinolinone2 (X = H) undergoes single-electron transfer
(SET) oxidation with the alken& to form the corresponding
tertiary radicaB which captures the dissolved molecular oxygen
followed by hydrogen abstraction, affording the
monohydroperoxyethyl radicdd.®’ The radical intermediat®
undergoes a similar aerobic oxidation via an alkyl radica
intermediateE to furnish the bis(hydroperoxide}s The radical
intermediateE would also be oxidized by the oxidant to produce
the corresponding catioR which undergoes double cyclization
to afford the propellane$and/or5. The use of an excess amount
of the catalyst accelerated the oxidation of the tertiary raéfical
which resulted in the exclusive production of the propelldiés

In order to investigate the possibility of the synthesis of
endoperoxides, we designed the reaction using 3-substituted
quinolinones6 (Scheme 3). When a substituent is present at the
3-position of the 2-hydroxyquinolinon@s the SET reduction of
the peroxy radical intermedia@ would preferentially proceed
ecause the intramolecular hydrogen abstraction, such as the
igeroxy radicalC in Scheme 2, could not occur and the formation
i endoperoxideg or monohydroperoxide®would be expected
(Scheme 3). The reaction of 3-methylquinolindhéR = Me)
was then carried out under similar aerobic oxidation conditions.
The alkenel was completely consumed and the desired
endoperoxide/a was obtained (Table 2, entry 1). HoweVéa,
seemed to interconvert into the corresponding hydroper®@eéde
(R = Me, Ar = Ph) even in the NMR time scale because the

ethyl and methylene carbons were unclear in'fBeNMR
pectrum (see supplementary material). In fact, for the
quinolinones6 bearing a bulky substituent, such as the propyl,
buty, and phenyl group, hydroperoxideg§b-d were
predominantly produced along with the endoperoxidbsd
(entries 2-4)° Since it was difficult to separate endoperoxides
and hydroperoxides8 by chromatographic separation, the
product yield was calculated based on the cftdsMR

Table 2
Mn(Ill)-based aerobic oxidation of a mixture of 1,1-disubstituted ethtaes 3-substituted quinolinoné%
Alkenel Qunolinones Molar ratio Time )
Entry Product (yield/%)
Ar R 1:6:Mn(OAC);*2H,0 h
1 Ph Me 1:2:0.5 15 7a(89)
2 Ph Pr 1:2:0.5 18 7b (22) 8b (60Y
3 Ph Bu 1:2:0.5 15 7c(24) 8c(52)°
4 Ph Ph 1:2:0.5 15 7d (32) 8d (43)°
5 4-Cl-CgH, Me 1:2:0.5 18 7e(88)
6 4-Me-GH, Me 1:2:0.5 15 7f (38) 8f (58)°

2 The reaction was carried out at room temperature in air.
® The yield was based on the amount of the alkemsed.
¢ The yield was calculated by crude NMR analysis.
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spectrum as shown in Table 2. The cyclization might betemperature to produce dihydrofurdfisspirolactones!”
difficult because the steric repulsion would exist between thdactones: **9lactams'**™ and dihydroquinolinone¥.We then
diphenyl group and the bulky R group or quinolinone skeleton inapplied the reaction to a combination of alkerfesand 4-
the transition state of the conversion®finto H as well as the hydroxyquinolinones 2, and obtained the desired
intermediateH itself. In addition, the use of alkede(Ar = 4- thermodynamically stable angular products, 3,5-dihydrofuro[3,2-
MeCsH,) also led to the formation of the hydroperoxgfeas the  c]quinolin-4-ones 9, along with a small amount of linear
major product (entry 6). Although the tendency was alsobyproducts, i.e., 3,9-dihydrofuro[2}3guinolin-4-oneslO (upper
observed for the reaction of tetronic acid with(Ar = 4- part in Scheme 4 and Table 8y Since the use of
MeCsH,), the reason was not cl€am either event, the peroxy stoichiometric amount of Mn(OAgRH,O (2 equiv.) led to the
anion G did not cyclize at the amide carbonyl group probably moderate yield of the produ®a (R = Me, X = H, Ar = Ph)
due to the weak electrophilicity of the amide carbonyl carbon. (Table 3, entry 1), an excess amount of the oxidant was necessary

to improve the product yield (entry 2). Although other

o CMin(iny :ﬁ<A' Ar Ar O0 combinations ofl and?2 also gave a similar result (entries 3-13),
r

R iy i/;p J1 A 1 0, . ™A the product yield from the quinolinon@searing a substituent at
©\)I —_— D R <=—= R the 6-position was not improved (entries 9 and 11). The reaction
N© H oxidiation N O N° of conjugated butadiened’ with quinolinones 2 is quite
6 A B' c interesting (lower part in Scheme 4). The 1,4-addition did not

woy | SET occur but 1,2-addition, giving vinyl-substituted
reduction dihydrofuroquinolinone®m-p (entries 14-17) similar to copper-

oo A mediated reaction of 2,2-dibromodimedone with conjugated

L2 A Ar eo‘O A . 6
o o ON-Ar 0 Year % o ON-Ar o Yn dienes"
4 AcOH
NG R «— - R Ar
NS0 NS0 N"So N So 1 Ar
H and/or H H H OH O . (0]
7 8 H G =<Ar . Gm Mn(OAc)g+2H,0 8| X \4 m”
AP AcOH AP SINE A~ A
Ar X 8 N°~0 reflux X 6 E © X g 1
Scheme 3Mn(lll)-based aerobic oxidation of a mixture of substituted &
ethened and quinolinones. 1 2 9a-| 10a,b,d,f,g
Ar
OH
. . . . Ar . O Ar
2.3. Mn(lll)-mediated oxidation of alkenes in the presence of PAY 4 6y Yy Mn(OAc)s+2H,0
. . =z Z Ar + | T X
4-hydroxyquinolin-2(1H)-ones and other related x/s/ N0  AcOH
compoundg* R reflux N"So
R
4-Hydroxyquinolin-2(H)-ones2 as a reagent are very good 1 2 9m-p

candidates not only as a radical source in the Mn(lll)-mediated (X=H)

oxidation® but also as a starting material for the synthesis of

quinolinone .a”gamids such as atanine, araliopsine, andcheme 4.Mn(lil)-mediated oxidation of substituted ethenemnd1’ in the

isoplatydesminé® The 1,3-dicarbonyl compounds, such as 2,4- presence of quinolinones

pentanedione, malonic acid, malonate esters, acetic anhydride,

malonamides, and 3-oxobutanoates, undergo oxidative The mechanism for the formation &f and 10 has been
cyclization with alkene using Mn(OAgPH,O at elevated 'eported by Parsons et ‘di. 1,1-Diarylethene2 should be

Table 3
Mn(lll)-mediated oxidation of substituted etherdeand1’ in the presence of quinolinon2s
Alkenel Quinolinone2 Time )
Entry 1:2:Mn(OAC)s*2H,0 _— Product (yield/98)
Ar R X min
1 1: Ph Me H 1:1.5:2 2 9a(60) 10a(4)
2 1: Ph Me H 1:2:3 3 9a(87) 10a(7)
3 1: Ph Et H 1:2:3 1.5 9b (73) 10b (trace)
4 1: Ph Pr H 1:2:3 15 9c (76)
5 1: Ph Bn H 1:2:3 3 9d (85) 10d (trace)
6 1 Ph H H 1:2:3 2 9e(73)
7 1: 4-CI-GHq Me H 1:2:3 3 of (87) 10f(12)
8 1: 4-Me-GH,4 Me H 1:2:3 5 9g(93) 10g (trace)
9 1: Ph H 6-Me 1:2:3 30 9h (44)
10 1: Ph H 8-Me 1:2:3 3 9i (67)
11 1: Ph H 6-Cl 1:2:3 4 9j (58)
12 1: Ph H 8-Cl 1:2:3 3 9k (98)
13 1: Ph H 6-F 1:2:3 30 9l (74)
14 1: Ph Me H 1:1:3 2 9m (71)
15 1': 4-F-GH, Me H 1:1:3 3 9n (58)
16 1": 4-CI-CeHq Me H 1:1:3 4 90(69)
17 1': 4-Me-GHa Me H 1:1:3 2 9p (71)

& The reaction was carried out in glacial acetic acid at reflux temperature in air.
® The yield was based on the amount of the allemel’ used.



oxidized by the Mn(lll)-enolate compleX to give the expected _Mnqil)

tertiary carbon radicaB which underwent the SET oxidation ?

under the conditions to produce the tertiary catiggcheme 5). m OAr Ar OA'® Ar
Although Parsons reported the product yield9afand 10a as Ar X g o N Mn(ill) -
39% and 41%, respectivelff, the reaction conditionhiéat at 60 =< A |, H— 7 [ Ho
°C in an ultrasonic bath in the presence of KMr&3 the co- Ar x/ N0 heat x// N“TO S
oxidant) are different from those of ourse@t under reflux 1 ol R onll RS
(compared to Table 3, entry 2), therefore, it is obvious that the B !
cyclization is prone to occur at the enolic ketocarbonyl group in H®

the cation! and a thermodynamically more stable angular 9 andior 10

product9 would be exclusively produced in our case.

Gratifyingly, the 4-hydroxyquinolinone analogffesuch as 4- Scheme 5Reaction pathway for the formation ®@&nd/or10.
hydroxy-5,6,7,8-tetrahydroquinolin-2(-one (1), 1-benzyl-4-
hydroxy-5,6-dihydropyridin-2(#)-one  (13),"* 4-hydroxy-H- ) ] ) ]
chromen-2-onelE),*" and 4-hydroxy-6-methyl42-pyran-2-one ~ and21were also subjected to the reaction with butadiehesd
(17) also underwent the oxidative cyclization with alkedeto  the corresponding benzofuran-#{Bones20a-c” and propellane
afford the corresponding 2,3-dihydrofuro[Zjpyridin-4-ones 22 Were obtained (Table 4, entries 7-10).this case, the
12, 14 and fur0[3,2€]pyran_4_one§_6a_c 18 in moderate to h|gh reaction with butadieneg’ led to 1,2'add|t|0n similar to the
yields (Table 4, entries 1-6). The cyclization only took place aféaction ofl’ with quinolinoneZ in Scheme 4.

the enolic ketocarbonyl group, and no products cyclized at thg 4 \n(i1)-mediated oxidation of a mixture of alkenes 2 and
amide and ester carbonyl groups were isolated. Dimeddhes 3-substituted quinolinones &*

Table 4
Mn(Ill)-mediated oxidation of substituted etherdesndl’ in the presence of quinolinone-related compotinds
Entry Alkenel or 1'/Ar Reagent Time/min Product (yield/98)
OH Phen
N O
1 1: Ph Ofl 1 A 12(53)
T WO
I OH I o pn
2 1 Ph Bn"Q/ 1 BH,N(TI)% 14(52)
0 13 e}
OH Pen
[¢]
3 1: Ph ©\/\l 5 L 16a(89)
070 15 o )
Cl
4 1: 4-CI-GH, 15 2 o) 16b (87)
O 0" "0
Me
5 1: 4-Me-GH, 15 4 o O Mo 16c¢(82)
O 0”70
Me @ OH Mew O pr
6 1: Ph o 1 o M <en 18(56)
o 17 o
o]
0 Ph
7 1': Ph 7@ 1 th 20a(78)
Me Me J
Mé o 19 Me
.
8 1': 4-F-GHq 19 1 ;Y O+ 20b (55)
/
M:Ae °
Cl
. v
9 1': 4-CI-CeH4 19 1 C 20c(63)
M’\‘)Ie ©
o) Ph
.. 0 oy [o en
10 1:Ph . 76:\(0\; 1 i:f;wph 22 (58
Me 21 Me

2 The reaction was heated under reflux in air at the molar ratio of dlkarie:reagent:Mn(OAGy2H,O = 1:2:3.
® The yield was based on the amount of the allenrel’ used.

° The molar ratio of the alkerig:reagen21:Mn(OAC)z*2H,O = 1:1:2.

4 A 7:1 diastereomixture based on theNMR spectrum.
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Table 5
Mn(lll)-mediated oxidation of 1,1-disubstituted ethefés the presence of 3-substituted quinolinoéfes
Alkenel Quinolinone6 Molar ratio Temperature Time Product (yield/%)
Entry Ph Ar 1:6:Mn(OAc)z*2H,0 °C min

1 Ph Me 1:2:3 reflux 15 23a(56) 24a(25f
2 Ph Me 1:2:3 reflux 25 23a(48) 24a(37f
3 Ph Me 1:2:3 reflux 30 24a(79)
4 Ph Me 1:2:3 80 24 h 24a(97)
5 Ph Me 1:2:2:2 23 35h 23a(72) 24a(tracej
6 Ph Pr 1:2:3 reflux 2 23b (51) 24b (32f
7 Ph Bu 1:2:3 reflux 6 23c¢(36) 24¢(27F
8 4-CI-GH, Bu 1:2:3 reflux 30 23c (trace) 24c(78f
9 4-Me-GH,4 Me 1:2:3 reflux 2 23d(35) 24d (37f
10 Ph Me 1:2:3 reflux 0.5 24e(55)

@ The reaction was carried out under heated conditions in air except for entry 5.

® The yield was based on the amount of the alldemsed.

¢ The yield was calculated by crude NMR analysis.

4 Cu(OAc) was added as a co-oxidant and the reaction was conducted under an argon atmosphere.

We were next interested in the Mn(lll)-mediated oxidation of path a
quinolinones having a substituent at the 3-position since the oM @ Ar
deprotonation could not occur at the intermediate catistage 1 Mn(OAGs2H,0 Ml “ ®lypathb o
in Scheme 5. The oxidation of a mixture of alkdnéAr = Ph) +— | R _ R

. A . A
and 3-substituted quinolinorée(R = Me) with Mn(OAc)2H,0 6 X ZTTNTo heat N0 patno
. . SET SET
was then carried out at the reflux temperature. After 1.5 minutes,  oxidation B oxidation r
the dark-brown color of the reaction mixture turned transparent
and we recognized the complete consumption of the oxidant, and j patha
the absence of the oxidant was finally confirmed by a Kl-starch Ar
. . Ar
test paper. After the usual work-up, furo[@]guinolinone o o2
hemiacetal23a was obtained along with the vinyl-substituted 23a-d =0 n
quinolinone 24a (Scheme 6 and Table 5, entry 1). Since the N0
hemiacetal23a might be unstable under the high temperature H
conditions, an additional heating for 1 minute was conducted
after the oxidation. As a result, we found that the yield3at Scheme 70xidation pathway for the formation 28 and24.

Ar o amount of the Mn(lll) catalyst in the case of 2-(1-
OH HO oA o X, arylvinyl)thiophene led to the azatrioxa[4.4.3]propelladeand
=<A' . R M"(OAC)S'ZHZO, NG d{\ ' 5. A similar reaction using 3-substituted quinolinoeafforded
Ar o AcOH A R N g the endoperoxide® and/or hydroperoxide8 depending on the
reflux N O H bulkiness of the substituent at the 3-positior6.oThe oxidation
of alkenesl with Mn(lll)-quinolinone enolate complexes at
elevated temperature furnished the 3,5-dihydrofuro[3,2-
cJquinolin-4-ones9a-l in high vyields, and the reaction with
Scheme 6.Mn(lll)-mediated oxidation of a mixture of 1,1-disubstituted CONjugated butadienes proceeded in a 1,2-fashion to afford
ethened and 3-substituted quinolinonés vinyl-substituted dihydrofuroquinolinones 9m-p. The
quinolinone analoguesl, 13, 15, 17, and21 also produced the
corresponding  2,3-dihydrofuro[3@pyridin-4-ones 12, 14,
decreased and that @#a increased (entry 2). Further additional furol3,2<Jpyran-4-onesl6, 18, benzofuran-4(8)-ones20, and
heating led to only the production @4a (entry 3), and the Propellane22in moderate to high yields. The hemiacez8sand
oxidation at 80 °C for 24 hours quantitatively g@4a (entry 4).  Vinylquinolinones 24 could be synthesized depending on the
These results suggested that the pathway of the hemiagatahd reaction conditions. The_ new qumohnone derllvatlves and the
the vinyl-substituted quinolinon@4a were in equilibrium under related compounds obtained in the reactions will be screened for
the stated oxidation conditions and the additional heating after t{B€ir biological activities such as antimalarial, insecticidal,
oxidation resulted in the thermodynamically staBta (Scheme Pactericidal, cytotoxic, and antifeeding activities.
7). Interestingly, the use of Cu(OA®s a co-oxidaftat 23 °C led
to the exclusive production of the hemiac@3a (entry 5).

Iz /

1 6 23a-d 24a-e

4. Experimental section
4.1. Measurements

Melting points were taken using a micromelting point
apparatus and are uncorrected. The NMR spectra were recorded

We obtained various type of quinolinone derivatives from theat 300 or 500 MHz forH and 75 or 125 MHz fof°C, with
simple Mn(lll)-based reaction depending on the reactiorietramethylsilane as the internal standard. The chemical shifts are
conditions. The Mn(lll)-catalyzed aerobic oxidation of alkehes reported indvalues (ppm) and the coupling constants in Hz. The
in the presence of 4-hydroxyquinolin-2{tones2 formed the IR spectra were measured in CH@r KBr and expressed in

bis(hydroperoxyethyl)quinolinon and the use of an excess ~ ¢m . The EI MS spectra were obtained by a gas chromatograph-
mass spectrometer at an ionizing voltage of 70 eV. The high-

3. Conclusions
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resolution mass spectra and the elemental analyses wexeomC), 139.3 (2C, aront), 136.8 (C-7), 133.6 (4C, arof),
performed at the Instrumental Analysis Center, Kumamotd28.1 (8C, aronCH), 127.9 (C-5), 127.8 (4C, arofeH), 127.6

University, Kumamoto, Japan. (4C, aromCH), 123.0 (C-6), 120.9 (aror@), 114.2 (C-8), 85.9

, (2C, COOH x 2), 53.7 (C-3), 48.6CH, x 2), 29.9 (Me) ppm.

4.2. Materials FAB HRMS (acetone/NBA): calcd for §H:ClL.NO, 736.0827
(M+H); found 736.0839. CCDC reference number, CCDC

Manganese(ll) acetate tetrahydrate, Mn(QAH,O, was
purchased from Wako Pure Chemical Ind., Ltd. Manganese(lll}lmOl'
acetate dihydrate, Mn(OA@PH,O, was prepared according to 4.3.3.  3,3-Bis[2-hydroperoxy-2,2-bis(4-methylphenyl)ethyl]-1-
the modified method described in the literattfré 4-Hydroxy-2- methylquinoline-2,4(1H,3H)-dion&¢ R = Me, Al = Ar? = 4-
quinolinones2, 6, 4-hydroxy-5,6,7,8-tetrahydroquinolin-24)-  Me-GH,). Pale yellow microcrystals (from MeOH), m.p. 134-
one (11)* and 1-benzyl-4-hydroxy-5,6-dihydropyridin-2J}-one 136 °C. IR (KBr): v 3300-3000 (OOH), 1668, 1600 (C=0) ¢m
(13)* were also prepared according to the methods reported fp NMR (300 MHz, CDCYJ): §9.15 (2H, s, OOH), 7.51-7.46 (1H,
the literature. The 1,1-disubstituted alkerdewere prepared by m, aromH), 7.13-6.96 (10H, m, arorhl), 6.88-6.77 (5H, m,
the Grignard reaction of the corresponding acetophenones widlfom H), 6.61-6.58 (4H, m, aroni), 3.61 (4H, s, €, x 2),
arylmagnesium bromides followed by dehydration. 4-Hydroxy-3.08 (3H, s, NEl), 2.28 (6H, s, Me x 2), 2.04 (6H, s, Me x 2)
2H-chromen-2-one 15), 4-hydroxy-6-methyl-Bi-pyran-2-one  ppm.*3C NMR (75 MHz, CDCJ): §196.7, 174.8C=0), 142.4
(17), and dimedonel@) were purchased from Tokyo Kasei Co., (2C, aromC), 140.3 (1C, aronC), 138.6 (2C, aronC), 136.7
Ltd., and Wako Pure Chemical Ind., Ltd., respectively, and use@dC, aromC), 136.5 (2C, aront), 135.8 (C-7), 128.4 (8C, arom
as received. The 2-(2-oxoethenyl)cyclohexane-1,3-dkiheras  C), 127.8 (6C, aronC), 127.0 (C-5), 126.4 (C-4), 126.1, 121.7
prepared by the reaction of dimedond9)( with a  (2C, aromC), 121.0 (aronC), 114.0 (C-8), 86.4 (2GSOOH x 2),

bromoacetophenone. 53.7 (C-3), 49.2@H,x 2), 29.7 (Me), 20.9 (Me x 2), 20.6 (Me x
4.3. Mn(lll)-catalyzed aerobic oxidation of a mixture of é)znggr?ﬂ F@_%OHHR).I\/;(S)urSgcgztgnzeéglf A): caled for £LoNO,

alkenes 2 and 4-hydroxyquinolin-2(H)-ones
) _ N ) 4.3.4. 1-Ethyl-3,3-bis(2-hydroperoxy-2,2-

To a mixture of 1,1-diphenylethede(Ar” = Ar" = Ph) (179.0  diphenylethyl)quinoline-2,4(1H,3H)-dionad( R = Et, A" = Ar?
mg; 1 mmol) and quinolinon2 (R = Me) (362.7 mg; 2.1 mmol) = pp). Yellow microcrystals (from MeOH), m.p. 138-140 °C. IR
in glacial acetic acid (25 mL), Mn(OAeRH,O (131.9 mg; 0.53  (KBr): v 3300-3057(0O0H), 1666, 1608 (C=0) émH NMR
mmol) was added. The mixture was stirred at 23 °C in air for 4 P‘(goo MHz, CDCJ): 69.39 (2H, s, OOH), 7.47-7.41 (1H, m, arom
and then the reaction was quenched by adding water (40 mL) 9, 7.34-7.09 (13H, m, arorhl), 6.94-6.71 (10H, m, arorhi),
the reaction mixture. The aqueous solution was extracted fivg 79 (2H, qJ = 6.7 Hz, G1,), 3.66 (4H, s, €, x 2), 0.88 (3H, t,
times with CHCI, (10 mLx 5) and the combined extracts were 3 = .7 Hz, CH) ppm. **C NMR (75 MHz, CDCJ): §195.6,
washed twice with water, a saturated aqueous solution of sodiufiys 4 C=0), 143.7 (2C, aronC), 141.1 (2C, aronC), 140.9
hydrogencarbonate, dried over anhydrous sodium sulfate, aQQromC), 135.7 (C-7), 128.2 (2C, aro@), 128.1 (2C, aront),
concentrated to dryness. The residue was separated by silica gely g (4C, aronC), 127.7 (C-5), 127.6, 127.3, 127.1 (3C, arom
flash column chromatography eluting with b-hexane (7:3 C), 127.0 (4C, aronC), 126.5 (aromC), 126.3 (4C, arof),
VvIv), giving bis(hydroperoxideBa (210.1 mg; 71% vyield based 122 6 (C-6), 121.4 (aroi@), 113.9 (C-8), 86.7 (2G;OO0H x 2),
on the alkend used) (Table 1, entry 6). Molar ratio and reactiong3 7 (C-3), 49.4 (20CH,x 2), 38.3 CH,), 11.4 (Me) ppm. FAB

times of other aerobic oxidation are shown in Table 1 and 2. Thgrms (acetone/NBA): calcd for £Hs,NO, 580.2488 (M-
products3-5, 7, and 8 were further purified by recrystallization OOH); found 580.2499.

from an appropriate solvent for the analytical sample, and their

physical data are given below. 4.3.5. o 1-Benzyl-3,3-bis(2-hydroperoxy-2,2-
) ) diphenylethyl)quinoline-2,4(1H,3H)-dion8¢ R = Bn, Al = Ar
4.3.1. 3,3-Bis(2-hydroperoxy-2,2-diphenylethyl)-1- = pp). Yellow microcrystals (from MeOH), m.p. 105-110 °C. IR

methylquinoline-2,4(1H,3H)-dion&¢ R = Me, AF = Ar"=Ph).  (KBr): v 3400-3026 (OOH), 1650, 1638 (C=0) &mH NMR
Colorless microcrystals (from MeOH), m.p. 134-135 °C. IR(300 MHz, CDCJ): §9.40 (2H, s, OOH), 7.98-6.57 (29H, m,
(KBr): v 3400-3050 (OOH), 1668, 1624 (C=0) tmH NMR  aromH), 5.04 (2H, s, €,), 3.74 (4H, s, El, x 2) ppm.*C NMR
(300 MHz, CDCY): 69.14 (2H, s, OOH), 7.52-7.46 (1H, m, arom (75 MHz, CDC}): 0194.5, 177.3 ¢=0), 143.9 (3C, aront),
H), 7.24-7.10 (11H, m, arorH), 6.97-6.80 (12H, m, aroH), 141 4, 140.7(2C, arorg), 135.9 (aromC), 135.3 (C-7), 129.1
3.66 (4H, s, ®, x 2), 3.00 (3H, s, NMe) ppnt’C NMR (75  (c.5), 128.1 (6C, arorH), 128.1 (aronCH), 127.7 (2C, arom
MHz, CDCL): 197.3, 174.5¢=0), 142.8 (2C, arort), 142.5  CH), 127.3 (aronCH), 127.1 (2C, aronCH), 127.0 (6C, arom
(aromC), 141.8 (2C, aron€), 136.1 (C-7), 127.7 (8C, aroBH),  cH), 126.8 (2C, aronCH), 126.5 (2C, aronCH), 126.2 (3C,
127.5 (C-5), 127.3 (8C, arof@H), 126.5 (2C, aronCH), 126.3  aromCH), 122.7 (C-6), 121.2 (aroi®), 115.2 (C-8), 86.7 (2C,
(2C, aromCH), 122.8 (C-6), 121.2 (aror@), 114.2 (C-8), 86.6 COOH x 2), 54.0 CH,), 49.6 (C-3), 49.1QH, X 2) ppm. FAB

(2C,COOH x 2), 53.8 (C-3), 49.1 (2CH, x 2), 29.9 (Me) ppm.  HRMS (acetone/NBA): calcd for HsNO; 676.2699 (M+H);
FAB HRMS (acetone/NBA): calcd forigH3,NO, 566.2331 (M-  found 676.2701.

OOH); found 566.2332.

4.3.6. 1-Benzyl-3,3-bis[2,2-bis(4-chlorophenyl)-2-
4.3.2.  3,3-Bis[2,2-bis(4-chlorophenyl)-2-hydroperoxyethyl]-1- hydroperoxyethyllquinoline-2,4(1H,3H)-diongf{ R = Bn, Af =
methylquinoline-2,4(1H,3H)-dion@t: R = Me, AP = Ar" = 4- A2 = 4.CI-CiH,). Yellow microcrystals (from MeOH), m.p. 115-
CIl-C¢H,). Colorless microcrystals (from GHI/hexane), m.p. 118 °C. IR (KBr):v 3400-3060 (OOH), 1662, 1597 (C=0) tm
215-216 °C. IR (KBr):v 3440-3100 (OOH), 1670,1629 (C=0) 4 NMR (300 MHz, CDC)): §9.43 (2H, s, OOH), 7.88-6.59
cm™. "H NMR (300 MHz, CDCJ): 69.20 (2H, s, OOH), 7.63- (254, m, aronH), 5.11 (2H, s, €,), 3.68 (2H, dJ = 13.6 Hz,
7.58 (1H, m, aronH), 7.29-7.01 (10H, m, arordl), 6.91-6.76 HCH), 3.59 (2H, dJ = 13.6 Hz, HE&) ppm.**C NMR (75 MHz,
(9H, m, aromH), 3.60 (2H, dJ = 14.1 HzHCH), 3.54 (2H, dJ  cDCl,): 5194.3, 177.1¢=0), 141.8 (4C, arorg), 141.2, 138.3
= 14.1 Hz, H®), 3.16 (3H, s, Me) ppn"C NMR (75 MHz,  (2C, aromC), 136.1 (C-7), 135.5 (aro@), 133.7 (2C, aront),
CDCl): 6196.5, 174.6@=0), 142.0 (2C, aron€), 141.0 (3C, 1335 (2C, aronC), 131.3 (2C, aronCH), 129.2 (C-5), 128.7
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(2C, aromCH), 128.4 (4C, aronCH), 128.2 (arontCH), 128.0 = CDCl,): 6193.9 C=0), 148.3, 136.8 (2C), 136.6 (2C), 136.2
(2C, aromCH), 127.7 (4C, aronCH), 127.2 (4C, aronCH), (2C), 136.1 (2C, aror), 136.6, 130.2, 129.3 (2C), 128.9 (20C),
127.0 (2C, aronCH), 122.9 (C-6), 115.2 (C-8), 86.1 (2COOH  128.7 (2C), 128.4 (2C), 128.4 (2C), 128.2 (2C), 126.6 (2C),
X 2), 53.9 CH,), 49.2 (C-3), 49.0QH, x 2) ppm. FAB HRMS  125.4 (2C), 118.2, 113.3 (aro@H), 117.0, 114.5 (C-5a and C-
(acetone/NBA): calcd for £H3,CI,NOs 812.1140 (M+H); found 10a), 92.0 (C-3), 87.0 (C-12), 51.0 (C-4a), 39.1, 38H,), 30.3
812.1149. (Me), 21.0 (Me), 20.9 (Me x 3) ppm. FAB HRMS

437 1-Benzyl-3,3-bis[2-hydroperoxy-2,2-bis(4- (acetone/NBA): calcd for GHi,NO, 622.2957 (M+H); found

methylphenyl)ethyl]quinoline-2,4(1H,3H)-diorgg( R = Bn, A 622.2958.

= Ar? = 4-Me-GH,). Pale yellow microcrystals (from MeOH), 4.3.11. 10-Ethyl-3,4-dihydro-3,3,12,12-tetraphenyl-10a,4a-
m.p. 58-60 °C. IR (KBr):v 3400-3000 (OOH), 1665, 1654 (epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-onéd:( R =
(C=0) cm". '"H NMR (300 MHz, CDCJ): §9.39 (2H, s, OOH), Et, Ar = Ar®> = Ph). Yellow microcrystals (from MeOH), m.p.
7.71-6.39 (25H, m, arorhl), 5.10 (2H, s, €,Ph), 3.70 (4H, s, 159-161 °C. IR (KBr):v 1674 (C=0) crl. *H NMR (300 MHz,
CH, x 2), 2.28 (6H, s, Me x 2), 1.95 (6H, s, Me x 2) ppf.  CDCL): 67.82-7.79 (1H, m, arom), 7.61-7.57 (4H, m, aror),
NMR (75 MHz, CDC}): 0194.3, 177.6@=0), 141.6 (aronC),  7.51-7.45 (4H, m, aroril), 7.37-7.28 (4H, m, arorhl), 7.19-
141.2 (2C, aronC), 137.6 (2C, aronC), 136.8 (2C, aronC),  7.00 (8H, m, aront), 6.89-6.85 (2H, m, arom), 6.75-6.70 (1H,
136.4 (2C, aronC), 136.0 (aromC), 135.1 (C-7), 130.2 (arom m, aromH), 4.09-3.83 (2H, m, B,), 3.24 (1H, dJ = 12.5 Hz,
CH), 129.1 (2C, aronCH), 128.8 (2C, aronCH), 128.7 (4C, HCH), 3.10 (1H, dJ = 14.5 HzHCH), 2.78 (1H, dJ = 12.5 Hz,
aromCH), 127.7 (C-6), 127.5 (4C, arofH), 126.9 (2C, arom HCH), 2.46 (1H, dJ = 14.5 Hz, H®), 1.49 (3H, tJ = 7.0 Hz,
CH), 126.1 (aronC), 126.6 (2C, aronCH), 126.2 (4C, aront),  Me) ppm.**C NMR (75 MHz, CDC)): J 193.6 C=0), 147.3,
121.4 (C-5), 115.2 (C-8), 86.6 (2COOH x 2), 54.0 (C-3), 49.6 145.5, 144.2, 142.8, 142.2 (ardd), 136.2, 132.4, 130.1, 128.7,
(2C, CH,x 2), 49.3 CH,), 20.9 (2C, Me x 2), 20.5 (2C, Me x 2) 128.4 (2C), 128.3 (2C), 127.9, 127.7 (2C), 127.6 (2C), 126.9,
ppm. FAB HRMS (acetone/NBA): calcd for .8.NO,  126.6 (2C), 126.2 (2C), 125.9 (2C), 125.8 (2C), 118.0, 113.5
698.3270 (M-OOH); found 698.3268. (aromCH), 117.0, 114.9 (C-5a and C-10a), 87.0 (C-3), 84.2 (C-
12), 53.6 (C-4a), 42.6, 38.6, 38.C2H>), 13.3 (Me) ppm. FAB

4.3.8. 3,4-Dihydro-10-methyl-3,3,12,12-tetraphenyl-10a,4a- ! i
(epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-onda:( R = :)Er'\]ﬂdSSé%CgZ%n?e/NBA)' calcd for H5,NO, 580.2488 (M+H);
Me, Ar = Ar® = Ph). Colorless microcrystals (from \ '

CH,Cl,/hexane), m.p. 134-135 °C. IR (KBn):1658 (C=0) cr. 4.3.12. 3,4-Dihydro-3,3,12,12-tetraphenyl-10a,4a-

'H NMR (300 MHz, CDCJ): 07.82-7.79 (2H, m, aroi), 7.58-  (epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-onéh{ R =

6.92 (21H, m, aroni), 6.77-6.72 (1H, m, arord), 3.33 (3H, s, H, Ar- = Ar? = Ph). Yellow microcrystals (from MeOH), m.p.
Me), 3.25 (1H, dJ = 12.9 Hz,HCH), 3.10 (1H, dJ = 14.4 Hz, 190-192 °C. IR (KBr):v 3200-2940 (NH), 1660 (C=0) ¢m'H
HCH), 2.80 (1H, dJ =12.9 Hz, H®), 2.54 (1H, dJ = 14.4 Hz, NMR (300 MHz, CDC}): §7.82-7.79 (2H, m, aronhl), 7.57-
HCH) ppm.*C NMR (75 MHz, CDCJ): 6193.7 C=0), 148.2, 7.44 (5H, m, aronH), 7.35-6.91 (15H, m, arorl), 6.75-6.70
145.2, 143.9, 142.5, 142.4 (ardD), 136.3, 132.4, 130.1, 128.4 (2H, m, aromH), 5.76 (1H, s, NH), 3.25 (1H, d,= 13.2 Hz,
(2C), 128.3 (2C), 128.2 (2C), 127.8 (2C), 127.6 (2C), 127.3HCH), 3.15 (1H, dJ = 14.4 HzHCH), 2.84 (1H, dJ = 13.2 Hz,
127.1, 126.9, 126.6 (2C), 126.4 (2C), 126.0 (2C), 118.4, 113.MCH), 2.57 (1H, d,J = 14.4 Hz, HE&) ppm."*C NMR (75 MHz,
(aromCH), 117.1, 114.6 (C-5a and C-10a), 87.1 (C-3), 84.3 (CCDCly): 0193.9 C=0), 146.3, 145.1, 142.4, 142.1, 137.6 (arom
12), 53.4 (C-4a), 43.2CH,), 38.3 CH,), 30.3 (Me) ppm. Anal. C), 135.9, 132.4, 130.1 (2C), 128.4, 128.3 (2C), 128.2 (20C),
Calcd for GgHyNO, + 1/4H,0: C, 80.05; H,5.57; N, 2.46. 128.0, 127.8 (2C), 127.6, 126.9, 126.6 (2C), 126.3 (2C), 126.0
Found: C, 80.13; H, 5.63; N, 2.52. CCDC reference numbef2C), 125.9 (2C), 119.5, 115.9 (aro8H), 116.3, 112.7 (C-5a
CCDC 218561. and C-10a), 87.5 (C-3), 84.4 (C-12), 53.2 (C-4a) , 43.0, 37.9

4.3.9. 3,3,12,12-Tetraki3(4-chIorophenyl)-3,4-dihydro-10-methyl-(5%|;2;lp7psm(ivlliﬁl)3, fl(—)lllj?r?gSE)égcze(t)gge/NBA). caled forsBl:NO,
10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-one ' ' ' ’

(4b: R = Me, AP = Ar? = 4-CI-C4H,). Yellow microcrystals  4.3.13. 3,4-Dihydro-10-methyl-3,12-diphenyl-3,12-bis(2-thienyl)-
(from MeOH), m.p. 115-116 °C. IR (KBr)z 1651 (C=0) crl. 10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-one

'H NMR (300 MHz, CDC)): 7.58-6.75 (20H, m, aromd), 3.33  (4i: R = Me, Al = Ph, AF = 2-thienyl). The diastereomixture
(3H, s, Me), 3.27 (1H, dJ = 12.2 Hz,HCH), 3.10 (1H, dJ = could not be purified and the physical data of one of the
14.0 Hz,HCH), 2.80 (1H, dJ = 12.2 Hz, H®), 2.54 (1H, dJ = diasteromers are shown as follows. Colourless needles (from
14.0 Hz, H®) ppm.*C NMR (75 MHz, CDCJ)): §193.6 C=0), EtOAc’/hexane), m.p. 185-187 °C (decompd). IR (CHGI 1672
148.2 (2C), 145.2 (2C), 143.9 (2C), 142.4 (2C, a®n136.3, (C=0) cm™ *H NMR (300 MHz, CDC)): 67.78-6.76 (20H, m,
128.4 (2C), 128.3 (2C), 127.9, 127.7 (2C), 127.5 (2C), 126.%9romH), 3.40 (1H, dJ = 13.0 Hz,HCH), 3.33 (3H, s, Me), 3.05
126.6 (2C), 126.4 (2C), 126.0 (4C), 118.4, 113.4 (afdi), (1H, d,J = 15.0 HzHCH), 2.90 (1H, dJ = 13.0 Hz, H&), 2.52
117.1, 114.6 (C-5a and C-10a), 87.1 (C-3), 84.3 (C-12), 53.5 (q4H, d,J = 15.0 Hz, HE) ppm. *C NMR (75 MHz, CDC)): &

4a), 43.2, 38.4 QHp, 30.3 (Me) ppm. FAB HRMS 192.9 C=0), 150.2, 147.3, 145.4, 143.4, 141.8 (at©n136.4,
(acetone/NBA): calcd for £gH,CI,NO, 702.0772 (M+H); found 128.2 (2C), 128.0 (2C), 127.7, 127.4 (2C), 126.7, 126.6, 126.3,
702.0768. 126.2 (2C), 126.1, 125.9, 125.8 (2C), 125.7, 118.6, 113.4 (arom
4.3.10. 3,4-Dihydro-3,3,12,12-tetrakis(4-methy|phenyl)-lO-CH)’ 117.0, 114.7 (C-5a and C-10a), 84.7 (C-3), 83.0 (C-12),
methyl-10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin- 53'3t (C'?ﬁé/&”ﬁaﬁ’ 39'?(5_'2)’]: 30.3 (Mtle\l)oper. FAE?OOH?Z'\;IS
5(10H)-one 4c: R = Me, A? = Ar? = 4-Me-GH,). Pale yellow  (ccetone a): caled for LHaNO:SNa 600.

microcrystals (from MeOH), m.p. 174-175 °C. IR (KBpyae72 ~ (M*N&); found 600.1284.

(C=0) cm". 'H NMR (500 MHz, CDC)): §7.75-6.64 (20H, m, 4.3.14.  3,12-Bis(4-fluorophenyl)-3,4-dihydro-10-methyl-3,12-
aromH), 3.29(3H, s, Me), 3.17 (1H, d,= 13.0 Hz,HCH), 3.04  bis(2-thienyl)-10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin-
(1H, d,J=11.0 HzHCH), 2.83 (1H, dJ = 13.0 Hz, H®), 2.48  5(10H)-onedj: R = Me, Al = 4-F-CgH,, AP = 2-thienyl). The

(1H, d,J = 11.0 Hz, H®), 2.37 (3H, s, Me), 2.26 (3H, s, Me), diastereomixture could not be purified and the physical data of
2.20 (3H, s, Me), 2.17 (3H, s, Me) ppMC NMR (125 MHz, one of the diasteromers are shown as follows. Amorphous. IR
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(CHCL): 11670 (C=0) crt. 'H NMR (300 MHz, CDCJ):  4.3.18. = 3,4-Dihydro-3,12-bis(4-methylphenyl)-6-methyl-3,12-
07.72-6.74 (18H, m, aromd), 3.33 (3H, s, Me), 3.08 (1H, d= bis(2-thienyl)-10b,4a-(epoxyethano)-1,2-dioxino[4,3-c]quinolin-
15.0 Hz,HCH), 2.98 (1H, dJ = 12.6 HzHCH), 2.80 (1H, dJ = 5(6H)-one Bk: R = Me, Al = 4-Me-GH,, AF” = 2-thienyl). The
12.6 Hz, H®), 2.58 (1H, dJ = 15.0 Hz, H®) ppm.**C NMR diastereomixture could not be purified and the physical data of
(75 MHz, CDC}): 6 192.9 C=0), 160.8, 160.3, 149.6, 148.1, one of the diasteromers are shown as follows. Amorphous. IR
146.8, 141.4, 138.9 (arom), 136.7, 136.5, 128.7, 128.6, 128.4 (CHCL): v1652 (C=0) cril. 'H NMR (300 MHz, CDC)):
(2C), 127.7 (2C), 127.1, 126.7, 126.4 (2C), 126.3 (4C), 118.8)8.01-7.98 (1H, m, arordl), 7.67-6.94 (15H, m, aroi), 6.76-
113.6 (aromCH), 116.9, 114.7 (C-5a and C-10a), 84.4 (C-3),6.72 (1H, m, aronH), 6.53-6.47 (1H, m, arordl), 3.45 (2H, s,
82.9 (C-12), 53.6 (C-4a) , 44.5, 39.8H,), 30.3 (Me) ppm. CH,), 3.20 (1H, dJ = 15.0 Hz,HCH), 2.91 (3H, s, Me), 2.32
FAB HRMS (acetone/NBA): calcd for @H,6FNO,S, 614.1271  (1H, d,J = 15.0 Hz, H®), 2.27 (3H, s, Me), 2.20 (3H, s, Me)
(M+H); found 614.1269. ppm.*C NMR (75 MHz, CDCJ): §169.3 C=0), 149.9, 140.5,

4315.  3.4-Dihydro-312-bis(-methylphenyl)-L0-methyl-3,12.37 7> 1370 (arom), 1306, 1292, 128.9, 128.1, 127.9, 126.6,

; . o I 7126.4, 126.3, 126.2, 126.1, 125.9, 125.8, 125.7, 125.2, 123.6
bis(2-thienyl)-10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin- ' ' | = (100 () g '
5(10H)-one 4k: R = Me, AF = 4-Me-GH,, AP = 2-thienyl). The 120.8, 114.4 (arortH), 106.5 (C-10b), 86.9 (C-3), 83.4 (C-12),

( : .. / 1.5 (C-4a), 46.1 (C-4), 40.2 (C-13), 29.8 ONk), 21.1 (Me)
diastereomixture could not be purified and the physical data ;
one of the diasteromers are shown as follows. Amorphous. IRoN": FAB HRMS (acetone/NBA): caled for sflsNO.S,

(CHCE): v1670 (C=0) crit. 'H NMR (300 MHz, cDG)): 2001773 (M+H); found 606.1765.
07.76-6.71 (18H, m, aromd), 3.30 (3H, s, Me), 3.26 (1H, d= 4.3.19. 4,4a,6,10b-Tetrahydro-10b-hydroxy-3,3-diphenyl-4a-
12.9 Hz,HCH), 3.06 (1H, dJ = 15.0 Hz,HCH), 2.90 (1H, dJ = methyl-1,2-dioxino[4,3-c]quinolin-5(3H)-on€d: R = Me, Ar =
12.9 Hz, H®), 2.56 (1H, dJ = 15.0 Hz, HEI), 2.29 (3H, s, Ph). Colorless microcrystals (from GBI, /hexane), m.p. 195 °C
Me), 2.19 (3H, s, Me) ppnt°’C NMR (75 MHz, CDCJ)): §193.1  (decomp). IR (KBr):v 3382-2929 (OH and NH), 1678 (C=0)
(C=0), 147.5, 138.1, 137.4, 136.9, 136.5, 136.4, 136.4 (@pm cm'. 'H NMR (300 MHz, CDCJ): 510.1 (1H, s, NH), 7.73-7.70
136.3, 129.2, 128.9, 128.4, 128.2, 128.1, 126.7 (2C), 126.0 (2Q{lH, m, aromH), 7.57 (1H, br. S, arordl), 7.46-7.43 (3H, m,
125.9 (2C), 125.7 (2C), 125.5 (2C), 118.4, 113.5 (arom CH)aromH), 7.34-7.01 (8H, m, arond), 6.77-6.75 (1H, m, arotd),
117.0, 114.7 (C-5a and C-10a), 84.6 (C-3), 82.9 (C-12), 53.7 (3.47 (1H, br s, OH), 3.34 (1H, bHCH), 2.75 (1H, dJ = 13.5
4a), 45.0, 39.6QH,), 30.3 (NCH,), 21.0, 20.9 (Me) ppm. FAB Hz, HCH), 1.10 (3H, s, Me) ppm=>C NMR (75 MHz, CDCJ):
HRMS (acetone/NBA): calcd for £H3,NO,S,606.1773 (M+H); J171.2 C=0), 144.8, 142.0 (2C, arof), 136.7 (2C, aronc),
found 606.1782. 130.4 (aromC), 128.0 (4C, aronCH), 127.2 (2C, aronCH),
4.3.16. 3,4-Dihydro-6-methyl-3,12-diphenyl-3,12-bis(2-thienyi)- o - (&101C). 127-0 (2C, aronCH), 126.3 (aromCt), 125.4
g A N (2C, aromCH), 122.0 (aronCH), 99.0 (C-10b), 84.4 (C-3), 44.0
10b,4a-(epoxyethano)-1,2-dioxino[4,3-c]quinolin-5(6H)-or&: ( (C-4a), 30.3CH,), 22.3 (Me) ppm. Anal. Calcd for,gH,NO,:
R = Me, Al = Ph, Af = 2-thienyl). The diastereomixture could i 2 e ppm. . 2% 217 -4

not be purified and the physical data of one of the diasteromer’ 74.40;H, 546, N, 3.62. Found: C, 74.20; H, 5.41; N, 3.59.

are shown as follows. Colourless needles (from EtOAc/hexane4,3.20. 4,4a,6,10b-Tetrahydro-10b-hydroxy-3,3-diphenyl-4a-
m.p. 244-246 °C (decompd). IR (CHEIV 1662 (C=0) cnt. H propyl-1,2-dioxino[4,3-c]quinolin-5(3H)-one7b: R = Pr, Ar =
NMR (300 MHz, CDCly): Ph). Colorless microcrystals (from MeOH), m.p. 145-147 °C. IR
/0000000000000000000000000, 7.49-6.70 (KBr): v 3392-2873 (OH and NH), 1662 (C=0) ¢mH NMR
(19H, m, aromH), 3.07 (3H, s, Me), 3.23 (1H, d,= 14.7 Hz, (300 MHz, DMSO€dg): §10.02 (1H, s, NH), 7.70-7.66 (1H, m,
HCH), 3.18 (1H, dJ = 15.0 Hz HCH), 2.90 (1H, dJ = 15.0 Hz, aromH), 7.49-7.40 (2H, m, aroid), 7.32-6.98 (10H, m aro#),
HCH), 2.33 (1H, d,J = 14.7 Hz, H®&) ppm.”*C NMR (75 MHz,  6.70-6.68 (1H, m, arord), 3.79 (1H, d,J = 13.1 HzHCH), 2.59
CDCly): 0169.2 C=0), 149.7, 148.7, 147.2, 146.9, 144.8, 143.3(1H, d,J = 13.1 Hz, H®), 2.50 (1H, s, OH), 1.52 (2H,3,=5.8
130.7, 130.6, 128.6, 128.3, 128.2, 128.0, 127.9, 127.7, 127.Hz, CH,), 1.09-0.91 (2H, m, B,), 0.68 (3H, tJ = 7.0 Hz, Me)
127.3, 126.7, 126.5, 126.4, 126.3, 126.2, 126.0, 125.9, 125.8pm. *C NMR (75 MHz, DMSOd): 5169.8 C=0), 145.4,
125.5, 125.4, 125.3, 125.1, 124.9, 123.6, 123.5, 120.7, 120.%42.0, 136.9 (arort), 130.6, 128.1, 127.3, 127.0, 126.7, 125.4,
114.4, 106.8 (C-10b), 86.9 (C-3), 83.5 (C-12), 51.5 (C-4a), 46.222.0 (aromCH), 121.1 (aromC), 114.3 (aromCH), 98.7 (C-
(C-4), 40.2 (C-13), 29.8 (ICHs;) ppm. FAB HRMS 10b), 84.4 (C-3), 47.4 (C-4a), 39.4, 34.6, 165, 14.4 (Me)
(acetone/NBA/Nal): calcd for £H,NO,S,Na 600.1279 ppm. FAB HRMS (acetone/NBA): calcd fosl,cNO, 416.1862
(M+Na); found 600.1357. (M+H); found 416.1862.

4.3.17. 3,12-Bis(4-fluorophenyl)-3,4-dihydro-6-methyl-3,12-4.3.21. 4a-Butyl-4,4a,6,10b-Tetrahydro-10b-hydroxy-3,3-
bis(2-thienyl)-10b,4a-(epoxyethano)-1,2-dioxino[4,3-c]quinolin- diphenyl-1,2-dioxino[4,3-c]quinolin-5(3H)-on&’d; R = Bu, Ar
5(6H)-one §j: R = Me, Al = 4-F-CgH,, Ar* = 2-thienyl). The = Ph). The product7c could not be separated froe by silica
diastereomixture could not be purified and the physical data ajel chromatography. Yellow microcrystals (from {LHy/hexane),
one of the diasteromers are shown as follows. Colourless needlesp.148-152 °C. IR (KBr):v 3600-2900 (OH and NH), 1658
(from EtOAc/hexane), m.p. 172-173 °C. IR (CHCIv1668 (C=0) cm'. '"H NMR (300 MHz, CDCJ): §10.05 (1H, s, NH),
(C=0) cnm". '"H NMR (300 MHz, CDCJ): 58.00-6.44 (18H, m, 7.81-6.61 (14H, m, arorH), 5.43 (1H, s, OH), 3.81 (1H, d,=
aromH), 3.45 (2H, s, €,), 3.18 (1H, dJ=14.4 HzHCH), 2.95 14.1 Hz,HCH), 2.73 (1H, dJ = 14.1 Hz, H®), 2.13 (2H, m,
(3H, s, Me), 2.30 (1H, d] = 14.4 Hz, H&) ppm.”*C NMR (75  CH,), 1.34-1.16 (4H, m, B, x 2), 0.74 (3H, tJ = 6.9 Hz, Me)
MHz, CDCL): 6169.0 C=0), 163.7, 160.3, 149.4, 146.8, 139.2 ppm.**C NMR (75 MHz, CDCJ): 171.6 C=0), 143.5, 141.9,
(aromC), 130.8, 130.7, 128.7, 128.6, 127.9, 127.8, 127.7, 127.8,40.3 (aronC), 135.9, 128.5, 127.8, 127.6, 127.4, 126.6, 123.3,
127.5, 127.4, 126.8, 126.5, 126.4, 126.3, 126.2, 126.0, 123815.0 (aromCH), 99.5 (C-10b), 86.0 (C-3), 48.3 (C-4a), 36.7,
(arom CH), 120.5 (aromC), 115.6, 115.3, 115.2, 114.9, 1145, 35.2, 25.3, 23.1 GH,), 13.8 (Me) ppm. FAB HRMS
114.4, 114.1 (arortH), 106.5 (C-10b), 86.5 (C-3), 83.2 (C-12), (acetone/NBA): calcd for £H,gNO, 430.2018 (M+H); found
51.7 (C-4a), 46.2 (C-4), 40.2 (C-13), 29.8 QW) ppm. FAB  430.2021.

(H,\/Fli'\ﬂ'?, féi%%t%“lﬂggg: caled for GHodoNO.S, 614.1271 4 5 55 4 4a,6,10b-Tetrahydro-10b-hydroxy-4a,3,3-triphenyl-1,2-
' ' ' dioxino[4,3-c]quinolin-5(3H)-one d: R = Ar = Ph). The
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product 7d could not be separated fro8d by silica gel = 6.61 (14H, m, aronH), 3.59 (1H, dJ = 14.7 Hz,HCH), 3.53
chromatography. Colorless microcrystals (from MeOH), m.p(1H, d,J = 14.7 Hz, HE), 1.78-1.16 (6H, m, CHx 3), 0.74,
151 °C. IR (KBr):v 3400-2940 (OH and NH), 1697, 1659 (C=0) (3H, t, J = 7.0 Hz, Me) ppm.°*C NMR (75 MHz, CDC)):
cm®. 'H NMR (300 MHz, CDCJ): 410.32 (1H, s, NH), 7.52- J197.4, 176.9G=0), 143.5, 141.9, 140.9, 140.3 (ar@) 135.9,
7.01 (17H, m, aronH), 6.83-6.80 (1H, m, aroril), 6.44-6.41  128.5, 127.8, 127.6, 127.4, 127.3, 127.2, 126.6, 126.3, 125.7,
(1H, m, aromH), 5.27 (OH), 4.16 (1H, d) = 14.1 Hz,HCH),  123.3, 116.3 (aronCH), 86.9 COOH), 57.0 (C-3), 45.5, 44.8,
3.25 (1H, d,J = 14.1 Hz, HE&) ppm. *C NMR (75 MHz, 25.3, 22.8 CH, x 4), 13.5 (Me) ppm. FAB HRMS
CDCly): 0170.4 C=0), 143.4, 142.2, 140.3, 139.8 (ardD), (acetone/NBA): calcd for £H,gNO, 430.2018 (M+H); found
131.2, 129.1, 128.5, 128.3, 128.2, 128.0, 127.8, 127.6, 127.430.2021.

127.0, 126.9, 126.7, 126.6, 126.4, 126.1, 123.7, 123.5, 116. : L
(arom CH), 118.7 (aroncC), 99.0 (C-10b), 86.0 (C-3), 52.4 (C- 453.27. 3-(2-Hydroperoxy-2,2-diphenylethyl)-3-phenylquinoline-

4a), 36.4 CH,) ppm. FAB HRMS (acetone/NBA): calcd for 2,4(1H,3H)-dione&d: R = Ar =Ph). The produc8d could not be

. separated from7d by silica gel chromatography. Colorless
CogH2iNO, 450.1705 (M+H); found 450.1650. microcrystals (from CkCl/hexane), m.p. 151 °C. IR (KBry

4.3.23. 3,3-Bis(4-chlorophenyl)-4,4a,6,10b-tetrahydro-10b-3400-2940 (OOH and NH), 1697, 1659 (C=0)ctriH NMR
hydroxy-4a-methyl-1,2-dioxino[4,3-c]quinolin-5(3H)-on&e( R (300 MHz, CDC}): 9.87 (1H, s, NH), 9.02 (1H, s, OOH), 7.77-
= Me, Ar = 4-CI-GH,). Pale yellow microcrystals (from MeOH), 7.74 (1H, m, aronH), 7.65-7.63 (1H, m, arom), 7.52-7.01
m.p. 155-157 °C. IR (KBr)v 3400-3060 (OH), 3300-2900 (NH), (17H, m, aromH), 4.10 (1H, d,J = 14.1 Hz,HCH), 3.91 (1H, d,
1678 (C=0) cril. '"H NMR (300 MHz, CDCJ): §10.0 (1H, s, J = 14.1 Hz, HE®) ppm.**C NMR (75 MHz, CDCJ): §194.3,
NH), 7.85-7.76 (1H, m, arorhl), 7.49-6.89 (10H, m, aroH),  175.3 C=0), 143.8, 141.0, 138.1, 135.7 (ar@)) 129.1, 128.5,
6.79-6.77 (1H, m, arorhl), 5.45 (1H, s, OH), 3.54 (1H, d,=  128.3, 128.2, 128.0, 127.8, 127.6, 127.4, 127.0, 126.9, 126.7,
13.1 Hz,HCH), 2.78 (1H, dJ = 13.1 Hz, H®), 1.15 (3H, s, 126.6, 126.4, 126.1, 123.7, 123.5, 115.5 (afh), 120.5 (arom
Me) ppm.®C NMR (75 MHz, CDCJ): d170.2 C=0), 141.6 C), 87.2 COOH), 60.8 (C-3), 42.6 GH,. FAB HRMS
(aromC), 139.0 (2C, aron®), 135.6 (aronT), 130.5 (2C, arom (acetone/NBA): calcd for £H,,NO, 450.1705 (M+H); found
C), 129.3 (2C, aronCH), 128.0 (C-5), 126.9 (2C, aro@H),  450.1650.

126.2 (2C, aronCH), 126.1 (aconCH), 125.8 (2C, aronCH),  4.3.28. 3-[2-Hydroperoxy-2,2-bis(4-methylphenylethyl)]-3-
122.3 (aromCH), 114.8 (aromCH), 98.0 (C-10b), 83.1 (C-3), methylquinoline-2,4(1H,3H)-dionesft R = Me, Ar = 4-Me-
52.6 (C-4a), 43.0 GH,), 21.4 (Me) ppm. FAB HRMS c.H,). The productsf could not be separated froffi by silica
(acetone/NBA): calcd for £H,,CI,NO, 456.0769 (M+H); found  ge| chromatography. IR (KBr)v 3400-2877 (OOH and NH),
456.0779. 1683 (C=0) cnt. *H NMR (300 MHz, CDCJ): 59.80 (1H, s,
4.3.24. 4,4a,6,10b-Tetrahydro-10b-hydroxy-3,3-bis(4-NH), 9:43 (1H, s, OOH), 7.83-6.67 (12H, m, arétp 3.75 (1H,
methylphenyl)-4a-methyl-1,2-dioxino[4,3-c]quinolin-5(3H)-one & J = 14.4 Hz,HCH), 3.70 (1H, dJ = 14.47 Hz, HE), 2.04
(7f: R = Me, Ar = 4-Me-GH,). The product7f could not be (3H. S, Me), 1.93 (3H, s, Me), 1.28 (3H, s, Me) PRI NMR
separated from8f by silica gel chromatography. Orange (75 MHz, CDCl): 4195.8, 175.5¢=0), 141.1, 141.0, 1405,
microcrystals (from MeOH), m.p. 192-193 °C: IR (KB)3400-  137.0, 136.6, 136.5 (arofd), 135.9, 130.2, 129.1, 128.9, 128.7,
2877 (OH and NH), 1683 (C=0) dm'H NMR (300 MHz, 1285, 128.3, 127.4, 1235, 1225 (arGhi), 84.0 COOH), 53.4
CDCL): 310.2 (1H, s, NH), 7.54-6.64 (12H, m, arad), 5.22  (C-3), 44.6 CHy), 22.1 (Me), 21.0 (Me), 16.2 (Me) ppm. FAB
(lH, s, OH), 3.84 (1H, d)=14.4 HZ,HCH), 2.75 (1H, dJ= HRMS (acetOHE/NBA): caled for £H,,NO, 382.1807 (M'
14.4 Hz, H®), 2.15, 2.11 (6H, s, Me x 2), 1.53 (3H, s, Me) ppm OOH); found 382.1847.

C NMR (75 MHz, CDCJ): 3173.2 €=0), 141.2, 140.9, 138.2, 44 Approach to the interconversion between 3a and 4a

137.8, 136.1, 136.0 (arof@), 129.9, 129.0 128.9, 128.1, 128.0, ) ] )

127.4, 127.3, 126.9, 126.2, 126.6, 124.8, 122.9 (aBbt) 99.5 The bis(hydroperoxide3a (R = Me, Af = Ar® = Ph) and the
(C-10b), 86.0 (C-3), 52.4 (C-4a), 45.6H,), 20.8 (Me), 20.7 Propellaneda (R = Me, Ar = Ar® = Ph) (0.1 mmol), respectively,
(Me), 8.4 (Me) ppm. FAB HRMS (acetone/NBA): calcd for Were stirred in glacial acetic acid (10 mL) at room temperature in

CueH24NO, 382.1807 (M-OOH); found 382.1847. the absence and the presence of Mn(@A8)L mmol) for 4
hours. After the usual work-up, the bis(hydroperoxida)and

4.3.25. 3-(2-Hydroperoxy-2,2-diphenylethyl)-3-propylquinoline-the propellaneta were recovered in 99% and 91%, respectively,
2,4(1H,3H)-dione &b: R = Pr, Ar = Ph). The producBb could iy the absence of the oxidant, whBa in 48% andda in 83%

not be separated froitb by silica gel chromatography. Colorless recoveries in the presence of Mn(OAcNo isolable products
miCI‘OCI’yStals (from MeOH), mp 145-147 c’(:. IR (KBV)3392' were obta|ned from both react|ons

2873 (OOH and NH), 1680, 1662 (C=0) tmH NMR (300 _ o _

MHz, CHCL): 59.68 (1H, s, M), 9.33 (1H, s, OOH), 7.81-6.62 4.5. Mn(ll)-mediated oxidation of alkenes in the presence of
(14H, m, aronH), 3.58 (1H, dJ = 14.7 HzHCH), 3.51 (1H, d, 4-hydroxyquinolin-2(1H)-ones and the related substrates at

J = 14.7 Hz, H®l), 2.12-2.08 (2H, t) = 5.2 Hz, G1,), 1.23-0.96  reflux temperature

(2H, m, G4,), 0.792 (3H, tJ = 7.0 Hz, Me) ppm:"C NMR (75 A mixture of 1,1-diphenyletheng (Ar = Ph) (181.3 mg; 1
MHz, CHCE)Z 5197.2, 176.9(@:0), 143.5, 140.4, 136.2 (arom mmoI), 4-hydroxy-2-quino|inoné (R - Me, X = H) (3514 mg;

C), 127.5, 127.4, 127.0, 126.5, 126.3, 125.5, 120.1, 119.8 (arog1 mmol), and Mn(OA(é)ZHzO (8144 mg; 3 mmol) in glacial
CH), 86.0 COOH), 57.2 (C-3), 39.3, 36.0, 16.CH), 14.5 (Me)  ycetic acid (25 mL) was heated under reflux until the brown color
ppm. FAB HRMS (acetone/NBA): calcd fogiNO, 416.1862  of Mn(111) disappeared (normally for 3 minutes). The solvent was
(M+H); found 416.1862. removed in vacuo and water (25 mL) was added to the reaction
4.3.26.  3-Butyl-3-(2-hydroperoxy-2,2-diphenylethyl)quinoline-Mixture. The aqueous solution was then extracted three times
2,4(1H,3H)-dione §c: R = Bu, Ar =Ph).The product8c could ~ With dichloromethane (20 mL). The combined extracts were
not be separated froffc by silica gel chromatography. Yellow Washed with a saturated aqueous solution of sodium
microcrystals (from CkCl,/hexane), m.p. 148-152 °C. IR (KBr): hydrogencarbonate, dried over anhydrous sodium sulfate, and
v 3500-2770 (OOH and NH), 1680, 1658 (C=O)'criH NMR  then concentrated to dryness. The residue was separated on silica
(300 MHz, CDCJ): 69.65 (1H, s, NH), 9.17 (1H, s, OOH), 7.81- gel TLC developed with 5% methanol/dichloromethane, giving
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the product®a (310.6 mg; 87%) anti0a (23.6 mg; 7%) (Table 3, m, aromH), 7.41-7.25 (10H, m, arom H), 3.90 (2H, 4
entry 2). Molar ratio and reaction times of other oxidation are3.69 (3H, s, Me) ppm>C NMR (75 MHz, CDCJ): 160.8,
shown in Tables 3, 4, and 5. The products were further purifie@60.7 C=0 and C=C), 142.5, 140.8, 134.0 (arod@), 131.2,
by recrystallization from an appropriate solvent for the analytical28.7, 127.3, 122.9, 121.8, 114.7 (arGm), 112.3, 107.4 (arom
sample, and their physical data are given below. C), 94.7 (C-2), 42.6 @H,), 29.1 (Me) ppm. Anal. Calcd for
451.  3,5-Dihydro-5-methyl-2,2-diphenylfuro[3,2-c]quinolin- %i";_”NCbglggz' C, 68.26; H, 4.06; N, 3.32. Found: C, 68.29; H,
4(2H)-one 9a: R = Me, X = H, Ar = Ph)!® Yield 87% (Table 3, ' >~
entry 2). 4.5.8. 2,2-Bis(4-chlorophenyl)-3,9-dihydro-9-methylfuro[2,3-
452.  3,9-Dihydro-9-methyl-2,2-diphenylfuro[2,3-b]quinolin- gl.qf(;”cl"éﬂ/"‘(%k')t;lo”% IOf'tR S M% >|< . H, Ar = 4'C';Q]H4)'f
4(2H)-one 10a: R = Me, Ar = Ph)'® Yield 7% (Table 3, entry < 6 (Table 3, entry 7). Colorless microcrystals (from
2) MeOH), m.p. 124-125 °C. IR (KBr)v 1589 (C=0) crl. 'H
) NMR (300 MHz, CDC}): 68.43 (1H, d,J = 7.8 Hz, arom H),
45.3. 5-Ethyl-3,5-dihydro-2,2-diphenylfuro[3,2-c]quinolin- 7.63-7.28 (11H, m, arom H), 3.95 (2H, &4, 3.82 (3H, s, Me)
4(2H)-one Ob: R = Et, X = H, Ar = Ph).Yield 73% (Table 3, ppm.**C NMR (75 MHz, CDCJ): §191.7 C=0), 159.5 C=C),
entry 3). Colorless microcrystals (from MeOH), m.p. 181-182 °Cl41.5, 138.6, 134.3 (aro@), 131.3, 128.7, 127.2, 126.4, 123.4,
IR (KBr): v 1666 (C=0) cil. 'H NMR (300 MHz, CDC)): 114.3 (aromCH), 98.3 (C-9a), 95.0 (C-2), 40.2ld,), 31.5 (Me)
08.01-7.99 (1H, m, arorhl), 7.59-7.25 (13H, m, aromd), 4.35 ppm. FAB HRMS (acetone/NBA): calcd for ,/i;sCI,NO;
(2H, 9, = 7.(13Hz, G®l,), 3.97 (2H, s, €@,), 1.33 (3H, tJ=7.0  422.0715 (M+H); found 422.0720.
Hz, Mf) ppm.“C NMR (75 MHz, CDCY): 6161.0, 160.6¢=0 45.9. 3,5-Dihydro-2,2-bis(4-methylphenyl)-5-methylfuro[3,2-
and C=C), 144.5, 139.8 (arorg), 130.9, 128.3, 127.7, 125.8, . e . -
123.3, 121.4, 114.5 (aroH), 112.8, 107.7 (aror@), 95.7 (C- _ jauinolin-4(2H)-one ¢g: R = Me, X = H, Ar = 4-Me-GH,),
~ P : ' - ) o Yield 93% (Table 3, entry 8). Colorless microcrystals (from

2, 525, 569 G % D IS (e pom A FRNS o, m 145 180™C. 8 0 1010 (C-0) o
368 1688 ' 27 ' ’ NMR (300 MHz, CDC}): 7.907.88 (1H, m, aroH), 7.43-7.08

) ) (11H, m, arom H), 3.93 (2H, sHy), 3.58 (3H, s, Me), 2.25 (6H,
4.5.4. 3,5-Dihydro-2,2-diphenyl5-propylfuro[3,2-c]quinolin- s, Me x 2) ppm-*C NMR (75 MHz, CDCJ) §160.7, 160.6¢=0
4(2H)-one @c: R = Pr, X = H, Ar = Ph).Yield 76% (Table 3, and C=C), 141.4, 140.2, 137.1 (aro@), 130.6, 128.7, 125.4,
entry 4). Colorless needles (from MeOH), m.p. 161 °C. IR (KBr):122.6, 121.2, 114.1 (aro@H), 112.1, 107.3 (arorg), 95.5 (C-
v 1662 (C=0) cnl. *H NMR (300 MHz, CDCJ): §8.07-7.98  2), 42.3 CH,), 28.6 (Me), 20.6 (2C, Me x 2) ppm. FAB HRMS
(1H, m, aronH), 7.57-7.11 (13H, m, arotd), 4.23 (2H, m, €l,), (acetone/NBA): calcd for £H2NO, 382.1807 (M+H); found
3.97 (2H, s, €l,), 1.76-1.55 (2H, m, CCH,CH;), 1.03 (3H, tJ  382.1852.

- 13 :
_ng HZ,dI\C/I:‘i)CppT‘.MCGNI\l/IAIi)(JS MHré:’ C??%)é Jigég 112%% 4.5.10. 3,5-Dihydro-8-methyl-2,2-diphenylfuro[3,2-c]quinolin-
(C=0 andC=C), 144.6, 140.0 (aront), 1308, 128.4, 128.3, ;1)) sne gn: R = H, X = 8-Me, Ar = Ph)Yield 44% (Table 3,

127.7,127.5, 1258, 123.2, 114.6 (arGM), 121.4, 112.7, 107.6 entry 9). Colorless microcrystals (from MeOH), m.p. 269-270 °C.
(arom C), 95.6 (C-2), 43.5, 42.8, 21.THf,), 11.4 (Me) ppm. . — sl
FAB HRMS (acetone/NBA): caled for @h,NO, 3821807 X (KBN: v3000-2729 (NH), 1654 (C=0) ¢in’H NMR (300
(M+H); found 382.1834 ' 2472 ’ MHz, DMSO-dg): 011.5 (1H, s, NH), 7.8519?:7.35 (13H, m, arom

’ ) ) H), 3.88 (2H, s, E,), 2.59 (3H, Me) ppm.°"C NMR (75 MHz,
455.  5-Benzyl-3,5-Dihydro-2,2-diphenylfuro[3,2-c]quinolin- DMSO-dg): §161.0, 160.3¢=0 andC=C), 144.6, 137.8, 130.9
4(2H)-one 9d: R = Bn, X = H, Ar = Ph).Yield 85% (Table 3, (aromC), 132.3, 128.5, 127.7, 125.3, 121.2, 115.5 (af@i),
entry 5). Pale orange microcrystals (from MeOH), m.p. 221 °C110.5, 107.7 (aron€), 95.0 (C-2), 41.6GH,), 20.4 (Me) ppm.
IR (KBr): v 1656 (C=0) cil. '"H NMR (300 MHz, CDCJ)): FAB HRMS (acetone/NBA): calcd for £H,JNO, 354.1494
07.99-7.97 (1H, m, arord), 7.53-7.17 (18H, m, aromd), 5.52  (M+H); found 354.1505.

13
E:ZII;CIbr ;'.1?12)5 412411 :E)ZH_’OS' Gé)g_pén' 134N5MRl4((§52 Mll_gl,é 8 45.11. 3,5-Dihydro-6-methyl-2,2-diphenylfuro[3,2-c]quinolin-
5): 5, 161.3 =0 and C=C), 144.5, 140.2, 1368 ;>\ ne - R = H, X = 6-Me, Ar = Ph)Yield 67% (Table 3,

gagfrgcl)lésélémléi)?11125751%)27749(3%%)19153?;22)525 %23'26ntry 10). Only slightly soluble in organic solvents. Colorless
o ' . | ) O ' 77 microcrystals (from MeOH), m.p. 263-267 °C. IR (KBr)3300-

42.7 CH,) ppm. FAB HRMS (acetone/NBA): calcd for 3000 (NH), 1670 (C=0) cih *H NMR (500 MHz, DMSOe):

Caott24NO, 430.1807 (M+H); found 430.1815. 510.7 (1H. s, NH), 7.90-7.18 (13H, m. arc), 3.83 (2H. s,

456. 3,5-Dihydro-2,2-diphenylfuro[3,2-c]quinolin-4(2H)-one CH,), 2.39 (3H, Me) ppm*C NMR (125 MHz, DMSOd):

(9e R = X = H, Ar = Ph). Yield 73% (Table 3, entry 6). 0169.5, 165.4C¢=0 andC=C), 144.4, 140.2, 139.1, 138.0, 137.0,

Colorless microcrystals (from MeOH), m.p. 242 °C (decompd)133.7, 132.2, 128.8, 128.4, 127.7, 127.6, 127.1, 126.1, 125.2,

IR (KBr): v 3200-2740 (NH), 1654 (C=0) ¢hiH NMR (300 124.4, 124.0, 121.9, 121.5, 119.8, 97.9, 95.1, 41.5, 17.6 ppm.

MHz, DMSOs): d11.5 (1H, s, NH), 8.30-7.79 (2H, m, ard#), FAB HRMS (acetone/NBA): calcd for £HxNO, 354.1494

7.64-7.22 (12H, m, arord), 3.80 (2H, ®,) ppm."*C NMR (75  (M+H); found 354.1495.

MHz, DMSO-dg): 6161.1, 160.5¢=0 andC=C), 144.5, 139.7 4.5.12. 8-Chloro-3,5-dihydro-2,2-diphenylfuro[3,2-c]quinolin-

(aromC), 131.0, 128.8, 1.28.5, 127.7, 127.2, 126.2, 125.3, 121'94(2H)-one 0 R = H, X = 8-Cl. Ar = Ph).Yield 58% (Table 3

121.7, 115.6 (aror@H), 110.6, 107.8 (aror@), 95.2 (C-2), 41.6 . : ! . y

i . ~entry 11). Colorless microcrystals (from MeOH), m.p. 281-
(NC'})OSF’E‘C; lﬁ%?'f?g’jg?f?z’;‘% 24H33' C.79.29:H. 521 583"ec IR (KBr): v 3150-2721 (NH), 1680 (C=0) ch H

NMR (300 MHz, DMSO#d): 411.6 (LH, s, NH), 7.96 (1H, m,
45.7. 2,2-Bis(4-chlorophenyl)-3,5-dihydro-5-methylfuro[3,2- aromH), 7.61-7.58 (5H, m, aromd), 7.35-7.28 (7H, m, aror),
cJquinolin-4(2H)-one 9: R = Me, X = H, Ar = 4-Cl-GH,).  3.81 (2H, G&i,) ppm."*C NMR (75 MHz, DMSOs): 5160.2,
Yield 87% (Table 3, entry 7). Colorless microcrystals (from160.1 C=O andC=C), 144.4, 138.4, 125.8 (arom C), 131.0,
EtOH), m.p. 194-195 °C. IR (KBr) 1645 (C=0) cril. ’H NMR  128.5, 127.7, 125.3, 121.0, 117.5 (ar6h), 111.7, 109.0 (arom
(300 MHz, CDCJ): 37.94-7.92 (1H, m, arorhl), 7.59-7.57 (1H,
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C), 95.6 (C-2), 41.5@H,) ppm. FAB HRMS (acetone/NBA):
calcd for G3H,,CINO, 374.0948 (M+H); found 374.0952.

4.5.13. 6-Chloro-3,5-dihydro-2,2-diphenylfuro[3,2-c]quinolin-
4(2H)-one 9k: R = H, X = 6-Cl, Ar = Ph).Yield 99% (Table 3,
entry 12). Only slightly soluble in organic solvents. Colorles
microcrystals (from MeOH), m.p. 254-255 °C. IR (KBr)3200-
3000 (NH), 1660 (C=0) cih '*H NMR (500 MHz, DMSOs):

010.8 (1H, s, NH), 7.95-7.28 (13H, m, arom H), 3.85 (2H, s,

CH,) ppm. °C NMR (125 MHz, DMSOds): 5161.0, 160.2
(C=0 andC=C), 144.3, 136.0, 131.3 (arof), 128.6, 127.2,
126.2, 125.4, 122.6, 121.3, 118.9 (ar6h), 112.4, 108.9 (arom
C), 95.8 (C-2), 41.5QH,) ppm. FAB HRMS (acetone/NBA):
calcd for G3H,,CINO, 374.0948 (M+H); found 374.0945.

4.5.14.  8-Fluoro-3,5-dihydro-2,2-diphenylfuro[3,2-c]quinolin-
4(2H)-one @I: R = H, X = 8-F, Ar = Ph).Yield 74% (Table 3,

S

Tetrahedron

3.39 (1H, ddJ=15.4, 9.5 Hz, -8,), 3.12 (1H, ddJ = 15.4, 7.7

Hz, -CH,-) ppm.*C NMR (75 MHz, CDC)): J 162.0, 161.1
(C=0 and €0=), 143.8 (P}»C=), 140.5, 139.2, 136.5, 134.3
(aromC), 131.2, 131.0, 129.0, 128.8, 128.5, 127.4, 123.1, 121.6
(arom CH), 114.5 (€£H-), 112.4 (aromC), 107.8 (=), 83.0
(>CH-), 35.1 (€Hy), 29.1 (Me) ppm. Anal. calcd for
C,yH1sCILNO,: C, 69.65; H, 4.27; N, 3.12. Found: C, 69.37; H,
4.18; N, 3.04.

4.5.18. 3,5-Dihydro-2-[2,2-bis(4-methylphenyl)ethenyl]-5-
methylfuro[3,2-c]quinolin-4(2H)-one%f: R = Me, X = H, Ar =
4-Me-GH,). Yield 71% (Table 3, entry 17R = 0.30 (EO-
hexane 8:2 v/v). Colorless microcrystals (from@t mp 160 °C.
IR (KBr): v 1657 (C=0), 1636 (C=C) ci'H NMR (300 MHz,
CDCly): 67.79-7.76 (1H, m, aroid), 7.57-7.52 (1H, m, aroid),
7.35-7.08 (10H, m, arordl), 6.23 (1H, dJ = 9.5 Hz, =Ci-),
5.52 (1H, dtJ = 7.7, 9.5 Hz, >B8-), 3.68 (3H, s, N-Me), 3.39

entry 13). Colorless microcrystals (from MeOH), m.p. 248 °C(1H dd,J = 15.4, 9.5 Hz, -8,-), 3.12 (1H, ddJ = 15.4, 7.7 Hz
) = Sy I y "W A7), O ) - Sy 1 )

(decompd). IR (KBr):v 3180-2900 (NH), 1670 (C=0) ¢n'H
NMR (300 MHz, DMSOdy): d11.6 (1H, s, NH), 7.84-7.25 (13H,
m, aromH), 3.81 (2H, ®&,) ppm.**C NMR (75 MHz, DMSO-
de): 0160.5, 160.2C=0 andC=C), 155.3 (C-8), 144.4, 136.5
(arom C), 128.5, 127.7, 125.3, 119.3, 117.6, 107.2 (af@),
109.0 (aromC), 95.4 (C-2), 41.6 GH,) ppm. FAB HRMS
(acetone/NBA): calcd for &£H,,FNO, 358.1243 (M+H); found
358.1244.

4.5.15.
c]quinolin-4(2H)-one ¥m: R = Me, X = H, Ar = Ph).Yield 71%
(Table 3, entry 14)R; = 0.16 (EfO-hexane 8:2 v/v). Colorless
microcrystals (from EO), mp 161 °C. IR (KBr)v 1659 (C=0),
1638 (C=C) crit. '"H NMR (300 MHz, CDCJ): 7.78-7.76 (1H,
m, aromH), 7.57-7.17 (13H, m, aroid), 6.29 (1H, d,J = 9.5 Hz,
=CH-), 5.50 (1H, dtJ = 7.7, 9.5 Hz, >B-), 3.67 (3H, s, Me),
3.39 (1H, dd) = 15.4, 9.5 Hz, -8,-), 3.13 (1H, dd) = 15.4, 7.7
Hz, -CH,-) ppm.**C NMR (75 MHz, CDC)): J 162.2 C=0),
161.2 (CO=), 146.0 (PpC=), 141.1, 140.5, 138.6 (aroM),

130.9, 129.9, 128.4, 128.3, 128.1, 128.0, 127.8, 126.5, 123.

121.5 (aromCH), 114.4 (€H-), 112.6 (aronC), 108.0 (=),
83.5 (>CH-), 35.2 (€H,), 29.0 (Me). Anal. calcd for

C,HNO,: C, 82.30; H, 5.58; N, 3.69. Found: C, 82.08; H,

5.53; N, 3.60.

4.5.16. 2-[2,2-Bis(4-fluorophenyl)ethenyl]-3,5-dihydro-5-
methylfuro[3,2-c]quinolin-4(2H)-onedf: R = Me, X = H, Ar =
4-F-CgH,). Yield 58% (Table 3, entry 15K = 0.12 (E4O-
hexane 8:2 v/v). Colorless microcrystals (from@t mp 179-
181 °C. IR (KBr): v 1659 (C=0), 1636 (C=C) cm'H NMR
(300 MHz, CDC}): 87.79-7.77 (1H, m, aroH), 7.60-7.58 (1H,
m, aromH), 7.55-6.97 (10H, m, aromd), 6.23 (1H, dJ = 9.5 Hz,
=CH-), 5.47 (1H, dtJ = 7.7, 9.5 Hz, >8-), 3.70 (3H, s, Me),
3.41 (1H, ddJ = 15.4, 9.5 Hz, -6,-), 3.13 (1H, ddJ =15.4, 7.7
Hz, -CH,) ppm. *C NMR (75 MHz, CDCJ): o 164.4, 161.2
(C=0 andC=C), 162.1 C-F), 144.2 (PkC=), 140.6, 137.2,
137.1, 134.4, 134.3 (aro@), 131.7, 131.6, 131.0, 129.6, 129.5,
126.7, 123.2, 121.6, 115.7, 115.4, 115.1 (a€i), 114.5 (€H-

), 112.5 (aronTC), 107.9 (=), 83.3 (*CH-), 35.2 (CH>), 29.1
(Me) ppm. Anal. calcd for £gH,sF,NO,: C, 75.17; H, 4.61; N,
3.37. Found: C, 75.16; H, 4.73; N, 3.36.

4.5.17. 2-[2,2-Bis(4-chlorophenyl)ethenyl]-3,5-dihydro-5-
methylfuro[3,2-c]quinolin-4(2H)-one%6: R = Me, X = H, Ar =
4-CI-CgH,). Yield 69% (Table 3, entry 16)) = 0.13 (EfO-
hexane 8:2 v/v). Colorless microcrystals (from@@t mp 123-
124 °C. IR (KBr): v 1659 (C=0), 1636 (C=C) cm'H NMR
(300 MHz, CDCY): §7.76-7.74 (1H, m, arom), 7.59-7.53 (1H,
m, aromH), 7.43-7.18 (10H, m, aroid), 6.27 (1H, d,J = 9.5 Hz,
=CH-), 5.45 (1H, dtJ = 7.7, 9.5 Hz, >8-), 3.68 (3H, s, Me),

3,5-Dihydro-5-methyl-2-(2,2-diphenylethenyl)furo[3,2-

-CH,-), 2.40 (3H, s, Me), 2.33 (3H, s, Me) ppMiC NMR (75
MHz, CDCL): 0162.2, 161.2@=0 and €0=), 145.9 (P§-C=),
140.5, 138.5, 138.0, 137.7, 135.8 (ar@p 130.8, 129.9, 129.0,
128.9, 127.8, 125.4, 123.2, 121.5 (ar@Hl), 114.4 (€H-),
112.6 (aromC), 108.0 (=), 83.8 (*CH-), 35.2 (CH,-), 29.0
(N-Me), 21.3 (Me), 21.1 (Me) ppm. Anal. calcd fogg8,sNO.:
C, 82.53; H, 6.18; N, 3.44. Found: C, 82.24; H, 6.19; N, 3.33.

45.19. 3,5,6,7,8,9-Hexahydro-2,2-diphenylfuro[3,2-c]quinolin-
4(2H)-one (2). Yield 53% (Table 4, entry 1). Only slightly
soluble in organic solvents. Colorless cubics (from MeOH), m.p.
281-283 °C. IR (KBr):v 3200-2900 (NH), 1651 (C=0) ¢hm'H
NMR (500 MHz, DMSO+dg): d11.05 (1H, s, NH), 7.50-7.48 (4H,
m, aromH), 7.38-7.35 (4H, m, aror), 7.29-7.26 (2H, m, arom
H), 3.63 (2H, s, B,), 2.45 (2H, s, @), 1.69 (6H, s, ©,) ppm.
¥C NMR (125 MHz, DMSOd,): J165.4, 160.1 ¢=O and -
CO=), 144.9, 144.6 (arorg), 128.4, 127.5, 125.3 (aro@H),
104.4, 101.3 (aror), 94.1 (C-2), 41.1QH,), 26.0 CH,), 21.34
CH,), 21.30 CH,), 20.4 CH,) ppm. Anal. Calcd for &H,;NO,:

. 80.44; H, 6.16; N, 4.08. Found: C, 80.47; H, 6.16; N, 3.98.

4.5.20. 5-Benzyl-3,5,6,7-tetrahydro-2,2-diphenylfuro[3,2-
c]pyridin-4(2H)-one 14).” Yield 52% (Table 4, entry 2). Yellow
oil; IR (CHCL): v 1680 (C=0) crt. '"H NMR (300 MHz,
CDCly): ¢ 7.40-7.20 (15H, m, aroril), 4.58 (2H, s, Ph-B,),
3.67 (2H, t,J = 2.2 Hz, H-3), 3.35 (2H, § = 7.2 Hz, H-6), 2.55
(2H, tt,J = 7.2, 2.2 Hz, H-7) ppn°C NMR (75 MHz, CDC)): 6
165.6, 164.7 ¢=0O and C-7a), 144.8, 137.9 (ard@), 128.6,
128.4, 128.0, 127.7, 127.3, 125.7 (ar@i), 104.8 (C-3a), 95.4
(C-2), 48.9 (PH=H,), 44.3 (C-6), 42.0 (C-3), 23.3 (C-7). FAB
HRMS (acetone/NBA): calcd for H,sNO, 382.1807 (M+H);
found 382.1812.

4.5.21. 2,3-Dihydro-2,2-diphenyl-4H-furo[3,2-c][1]benzopyran-
4-one (6a). Yield 89% (Table 4, entry 3). Colorless
microcrystals (from EtOH), m.p. 185-186 °¢H NMR (300
MHz, CDCk): J7.87-7.84 (1H, m, aroril), 7.61-7.56 (1H, m,
aromH), 7.47-7.25 (12H, m, aro), 3.91 (2H, s, €,) ppm.

¥C NMR (75 MHz, CDCJ): J165.0 €=0), 155.1 C=C), 143.5
(aromC), 132.4, 128.6, 128.2, 125.7, 124.0, 122.7, 117.0 (arom
CH), 112.4 (C-9a), 101.7 (C-3a), 97.4 (C-2), 41&§ ppm.
FAB HRMS (acetone/NBA): calcd for ,/gH,;0; 341.1178
(M+H); found 341.1207.

4.5.22. 2,2-Bis(4-chlorophenyl)-2,3-dihydro-4H-furo[3,2-
c][1]benzopyran-4-one 16b). Yield 87% (Table 4, entry 4).
Colorless microcrystals (from EtOH), m.p. 196-197 °C. IR
(KBr): v1717 (C=0), 1651 (C=C) ¢ 'H NMR (500 MHz,
CDCly): 07.83-7.81 (1H, m arord), 7.61-7.58 (1H, m aror),
7.41-7.32 (10H, m, arorhl), 3.84 (2H, s, €,) ppm.**C NMR
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(125 MHz, CDC)): 6164.7 (OC=C), 159.9 C=0), 155.1 (arom = 9.5 Hz, =®-), 5.23 (1H, dtJ = 7.7, 9.5 Hz, >E-), 3.01
C-0), 141.6, 134.4 (aror@), 132.7, 128.9, 127.1, 124.1, 122.6, (1H, dd,J = 14.7, 9.9 Hz, -8,-, H-3), 2.73 (1H, dd) = 14.7, 7.7
117.1 (aromCH), 112.2 (C-9a), 101.5 (C-3a), 96.3 (C-2), 41.3Hz, -CH,-, H-3), 2.30 (2H, s, -B,-, H-5), 2.23 (2H, s, -B,-, H-
(CH,) ppm. Anal. Calcd for gH1,Cl,041/9H,0: C, 67.17; H, 7), 1.12 (3H, s, Me), 1.09 (3H, s, Me) ppﬁ‘C NMR (75 MHz,
3.49. Found: C, 67.03; H, 3.37. CDCly): 0194.6 C=0), 175.9 (€0=), 143.9, 139.1 (aromg),
45.23. 2,3-Dihydro-2,2-bis(4-methylphenyl)-4H-furo[3,2- 136.4 (P>C=), 1343 (aromC), 131.2, 129.0, 128.8, 128.5

c][1]benzopyran-4-one 16c). Yield 82% (Table 4, entry 5). g:om (C::I:',) 1272 (€H-), 111.5 (€), 83.0 (CH-), 50.9 (-

o >, C-5), 37.9 (€H,-, C-7), 34.1 (<), 32.9 (CH,-, C-3),
Colorless needles (from EtOH), m.p. 121 °C. IR (KBrt719 28.7 (2Me) ppm. Anal. calcd for,El,ClO;: C, 69.74; H, 5.36
(C=0), 1649 (C=C) cihi 'H NMR (500 MHz, CDCJ): §7.83- - '~ sob i\ e e ARz T TR T e
7.82 (1H, m, aron), 7.57-7.54 (1H, m aro), 7.39-7.37 (1H, T e
m, aromH), 7.33-7.31 (5H, m, arol), 7.17-7.15 (4H, m, arom 4.5.28.  7a,3a-(Epoxyethano)-6,7-dihydro-6,6-dimethyl-9-(2,2-
H), 3.86 (2H, s, €,), 2.33 (6H, s, Me x 2) ppm’C NMR (125  diphenylethenyl)-2-phenylbenzofuran-4(5H)-ong2)( A 7:1
MHz, CDCL): §165.0 (O€=C), 160.3 C=0), 155.0 (arom C-O), diastereomixture was obtained and the diasteromers could not be
140.8, 138.0 (arorn), 132.3, 129.1, 125.7, 123.9, 122.7, 116.9isolated each other. Yield 58% (Table 4, entry 1)= 0.43
(aromCH), 112.5 (C-9a), 101.7 (C-3a), 97.6 (C-2), 41.@514), (Et,O-hexane 3:7 v/v). Colorless amorphous. IR (CHG 1705
21.0 (Me x 2) ppm. Anal. Calcd for,i0:#1/8H,0: C, 81.01; (C=0) cm'. 'H NMR (300 MHz, CDCJ): §7.66-7.07 (15H, m,
H, 5.51. Found: C, 80.94; H, 5.34. aromH), 5.98 (1H, d,J = 8.8 Hz, =C®i-), 5.24 (1H, s, =8-),

4.5.24. 2,3-Dihydro-6-methyl-2,2-diphenyl-4H-furo[3,2-c]pyran- 4.70-4.62 (1H, m, >8-), 2.43-2.09 (6H, m, -B,- x 3), 1.05 (3H,

3 .
4-one (8). Yield 56% (Table 4, entry 6). Colorless microcrystaIsZ’OSA ge),cg.g)? {EE’SS(’P%%:F;FJTAE ZN?z/lacRorg\Z:? 'Xﬂzé %FE)BSJC)::)J
(from MeOH), m.p. 151-152 °C. IR (KBrw 1716 (C=0), 1273 ' ¥ : 190 4 i ' ' = .

cm™. H NMR (500 MHz, CDGJ): 67.38-7.29 (10H, m, arom H), éﬁ'?lg%mgépgjéﬁ_)lzfilg’ 51%2'_3;'& )1298é16 %g;; %%iéagm
6.08 (1H, s, =€), 3.74 (2H, s, €,), 2.26 (3H, s, Me) ppnt’C o P gy e e :

; 67.3 (C-3a), 51.7, 46.8, 43.9CH,- x 3), 32.0 (C-6), 29.2, 28.7
NMR (125 MHz, CDC)): 5169.7 (C-7a), 165.500), 161.7  (vei ' o (M Eap Bet e NBAY calod forafO,
(C-6), 143.6 (aron€), 128.4, 1278.0, 125.6 (aro@H), 98.9 (C- e’y 105 1" Found 462.2196
3a), 96.8 (C-2), 95.6 (C-7), 40.EM,), 20.4 (Me) ppm. FAB ' ' eI

HRMS (acetone/NBA): calcd for sH.;0; 305.1178 (M+H); 4.5.29. 3,3a,5,9b-Tetrahydro-9b-hydroxy-3a-methyl-2,2-
found 305.1211. diphenylfuro[3,2-c]quinolin-4(2H)-one2Ba: R = Me, Ar = Ph).
4.5.95. 6,6-Dimethyl-2-(2,2-diphenylethenyl)-2,3,6,7-COIOrIeSS microcrystals (from MeOH), m.p. 217-225 °C

(decompd). IR (KBr) 3500-3400 (NH), 3400-3060 (OH), 1649
(C=0) cm". '"H NMR (300 MHz, CDCJ): 10.2, (1H, s, NH),
7.92-7.90 (1H, m, arond), 7.54-7.51 (2H, m, aroril), 7.32-

6.91 (10H, m, aront), 6.64 (1H, m, aronid), 3.73 (1H, dJ =

11.9 Hz,Ha-3), 3.42 (1H, s, OH), 2.96 (1H, 3= 11.9 HzHb-3),

2.07 (3H, s, Me) ppm*C NMR (75 MHz, CDCJ): d172.1
(C=0), 149.6, 147.0 (aro®), 135.7, 129.5, 127.8, 127.6, 126.8,
126.7, 126.1, 125.9, 125.5, 125.0, 123.5, 121.9, 102.7, 85.9 (C-2),
53.6 (C-3a), 46.7 GH,), 18.4 (Me) ppm. Anal. Calcd for
C,JH,NOs: C, 77.61; H, 5.70; N, 3.77. Found: C, 77.46; H, 5.52;

tetrahydrobenzofuran-4(5H)-one2(a). Yield 78% (Table 4,
entry 7). Ry = 0.22 (EfO-hexane 5:5 v/v). Colorless needles
(from EtOH), mp 139-141 °C. IR (KBr)v 1647, 1626 (C=C-
C=0) cni*. 'H NMR (300 MHz, CDC}): §7.40-7.21 (10H, m,
aromH), 6.15 (1H, dJ = 9.5 Hz, =®{-), 5.28 (1H, dtJ = 7.7,
9.5 Hz, >®-), 3.01 (1H, dd)] = 14.3, 9.5 Hz, -8, H-3), 2.74
(1H, dd,J = 14.3, 7.7 Hz, -8,-, H-3), 2.29 (2H, s, -B,, H-5),
2.22 (2H, s, -Gl,-, H-7), 1.11 (3H, s, Me), 1.08 (3H, s, Me) ppm.
¥C NMR (75 MHz, CDC)): 194.6 C=0), 176.1 (€O=), 146.1
(aromC), 141.0 (PB>C=), 138.5 (aronC), 129.8, 128.3, 128.2,

128.1, 127.9, 127.8 (arofeH), 126.2 (€H-), 111.5 (=), 83.6 N, 3.80.

(>CH-), 50.9 (CH,-, C-5), 37.9 (€H.-, C-7), 34.0 (€<), 32.9 (- 4.5.30. 3,3a,5,9b-Tetrahydro-9b-Hydroxy-2,2-diphenyl-3a-
CH,-, C-3), 28.7 (2Me) ppm. Anal. calcd fop#,,0,: C, 83.69;  propylfuro[3,2-c]quinolin-4(2H)-one 43b: R = Pr, Ar = Ph).

H, 7.02. Found: C, 83.43; H, 7.01. The compoun®3b could not be separated frokdb. Colorless

microcrystals (from MeOH), m.p. 220-222 °C. IR (KBr)3454-
2875 (OH and NH), 1689 (C=0) ém'H NMR (300 MHz,
CDCly): 09.76 (1H, s, NH), 7.71-6.66 (14H, m, ard#), 3.45
(2H, s, GH,), 2.08-1.01 (4H, m, B, x 2), 2.01 (1H, s, OH), 0.86
7.29-6.96 (8H, m, aront), 6.10 (1H, d.J = 9.5 Hz, =Gi-), (3H, t,J = 7.0 Hz, Me) ppm. FAB HRMS (acetone/NBA): calcd

5.240 (1H, dt] = 7.7, 9.5 Hz, >6-), 3.02 (1H, ddy = 14.3, 9.9 107 Cae12sN05 399.1834 (M); found 399.1836.

Hz, -CH,-, H-3), 2.73 (1H, dd)J = 14.3, 7.7 Hz, -8,-, H-3), 45.31. 3a-Butyl-3,3a,5,9b-tetrahydro-9b-hydroxy-2,2-
2.31 (2H, s, -G, H-5), 2.24 (2H, s, -B,-, H-7), 1.12 (3H, s, diphenylfuro[3,2-c]quinolin-4(2H)-one2@c: R = Bu, Ar = Ph).
Me), 1.01 (3H, s, Me) ppnt°’C NMR (75 MHz, CDCJ): 194.6  The compoun@3c could not be separated fratdc Pale yellow
(C=0), 176.0 (€O=), 164.4, 164.2, 161.1, 160.9 (ar@)y 144.2  microcrystals (from MeOH), m.p. 166 °C. IR (KBry. 3400-
(Ph,>C=), 137.1, 134.3, 134.2 (aroM@), 131.6, 131.5, 129.6, 2900 (OH, NH), 1657 (C=0) ¢f'H NMR (300 MHz, CDC)):
129.4 (aronCH), 126.5 (€H-), 115.6, 115.4, 115.1 (aro@H), 09.92 (1H, s, NH), 7.61-6.84 (14H, m, arom H), 2.88 (1H, 4,
111.5 (>C=), 83.3 (*€H-), 50.9 (€H,-, C-5), 37.9 (€H,-, C-7), 13.8 Hz,HCH), 2.39 (1H, dJ = 13.8 Hz, HE), 2.37 (1H, s,
34.1 (XC<), 33.0 (CH,-, C-3), 28.7 (2Me) ppm. FAB HRMS OH), 1.28-1.07 (6H, m, B, x 3), 0.78 (3H, tJ = 7.0 Hz, Me)
(acetone-NBA) calcd for £H,sF,0, 380.1666 (M+1). Found ppm.

381.1669. 45.32. 2,2-Bis(4-chlorophenyl)-3,3a,5,9b-tetrahydro-9b-
4.5.27. 2-[2,2-Bis(4-chlorophenyl)ethenyl]-6,6-dimethyl-2,3,6,7-hydroxy-3a-methylfuro[3,2-c]quinolin-4(2H)-on23d: R = Me,
tetrahydrobenzofuran-4(5H)-one2qc). Yield 63% (Table 4, Ar = 4-CI-C¢H,). The compound23d could not be separated
entry 9).R = 0.22 (EfO-hexane 5:5 v/v). Colorless plates (from from 24d. Colorless microcrystals (from MeOH); mp 221-223 °C.
EtOH):; mp 144-146 °C. IR (KBr)v 1630 (C=0) cril. '"H NMR IR (KBr): v 3400-2877 (OH and NH), 1697 (C=0) ¢m'H
(300 MHz, CDC}): 67.40-7.14 (8H, m, arorHl), 6.14 (1H, dJ NMR (300 MHz, DMSO#€g): 610.7 (1H, s, NH), 7.83-6.72 (12H,

4.5.26. 2-[2,2-Bis(4-fluorophenyl)ethenyl]-6,6-dimethyl-2,3,6,7-
tetrahydrobenzofuran-4(5H)-one2Qp). Yield 55% (Table 4,
entry 8).R; = 0.18 (EtO-hexane 5:5 v/v). Colorless amorphous.
IR (KBr): v 1634 (C=0) cil. '"H NMR (300 MHz, CDC)):
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m, armH), 3.40 (1H, s, OH), 3.53 (1H, d,= 13.0 HzHCH), This research was supported by Grants-in-Aid for Scientific
3.17 (1H, d,J = 13.0 Hz, HE1), 1.36 (3H, s, Me) ppm. FAB Research (C), No. 22550041 and No. 25410049, from the Japan
HRMS (acetone/NBA): calcd for £H;,ClLNO; 439.0742 (M);  Society for the Promotion of Science, and also by a 2013-Core
found 439.0648. Research Program, “Integrated Science for Molecular Chirality in

. o Biology and Chemistry,” Graduate School of Science and
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5.31; N, 3.91. FAB HRMS (acetone/NBA): calcd fosld,,NO,
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_ N a_ CAlina. _ Vol. 4, pp 171-255; b) Grundon, M. Rat. Prod. Rep1984 1,
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Supplementary Material

X ray data of3b (R = Me, AF = Ar” = 4-CI-GH,) and4a (R =

Jpn 1995 68, 1999-2009; j) Nishino, H.; Ishida, K.; Hashimoto, Me, Art = Ar® = ph),lH NMR, ¥*C NMR, and also DEPT-135
spectra of the products. Supplementary data associated with this
article can be found in the online version.
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X ray data of 3,3-Bis[2,2-his(4-chlorophenyl)-2-hydroperoxyethyl]-1-methylquinoline-2,4(1H,3H)-dione (3b: R = Me, Ar" =
Ar? = 4-Cl-CgH,): CCDC reference number, CCDC 217001.
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Empirical Formula

Formula Weight

Crystal Color, Habit

Crystal Dimensions

Crystal System

Lattice Type

No. of Reflections Used for Unit

Cell Determination (26 range)
Indexing Images

Camera Radius

Lattice Parameters

Space Group
Z value

Dcalc
Fooo
H(CuKar)

Diffractometer
Radiation

Temperature
Voltage, Current
Collimator Size
Detector Aperture
Data Images

Oscillation Range (¢=0.0°,%x=50.0°)
Oscillation Range (¢=90.0°,x=50.0°)
Oscillation Range (¢=180.0°,%=50.0°)
Oscillation Range (¢=270.0°,%=50.0°)

Oscillation Range (¢=0.0°,%=0.0°)
Camera Radius
Pixel Size

20max
No. of Reflections Measured

Corrections

A. Crystal Data of 3b (R = Me, Ar* = Ar* = 4-CI-CgH,)

737.46

colorless, platelet

0.03 X 0.40 X 0.50 mm
triclinic

Primitive

20550 (6.4 - 135.50)
2 oscillations at 2.0 minutes

127.40 mm

a= 15.095(6) A
b= 22.0401) A
c= 11.093(4) A
a= 90.04(2)°

B =111.48(2)°
y=101.71(1)°
V = 3351(2) A3
P-1 (#2)

4

1.461 g/cm3
1520.00

36.28 cm™!

B. Intensity Measurements of 3b ( R = Me, Ar* = Ar® = 4-CI-C¢H,)

Rigaku RAXIS-RAPID Imaging Plate
CuKa (A =1.54178 A)
graphite monochromated
-150.0 °c
40 kV, 100 mA
0.5 mm
450.0 mm x 256.0 mm
45 exposures at 0.3 minutes per degree
® 50.0 - 230.0° with 20.0° step
® 50.0 - 230.0° with 20.0° step
® 50.0 - 230.0° with 20.0° step
® 50.0 - 230.0° with 20.0° step

® 50.0 - 230.0° with 20.0° step
127.40 mm
0.100 mm

136.59
Total: 14897

Unique: 10315 (Rjnt = 0.063)
Lorentz-polarization

Absorption

(trans. factors: 0.3949 - 0.8969)

C. Structure Solution and Refinement of 3b (R = Me, Ar* = Ar? = 4-CI-C¢H,)

Structure Solution
Refinement

Function Minimized
Least Squares Weights

No. of Reflections (All, 20 < 136.490)
No. Variables

Reflection/Parameter Ratio

Residuals: R; Rw

Goodness of Fit Indicator

Max Shift/Error in Final Cycle

Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

Direct Methods (SIR92)
Full-matrix least-squares (SHELXL-97)

zw (Fo2 - Fc2)2
w = U[o2(Fo?) + (0.1491P)2 + 0.0000P]
where P = (Fo2 + 2Fc2)/3

3333

890

3.74

0.103; 0.340
0.92

-3.01

0.58 ¢7/A3
-0.36 e7/A3



X'ray data of 3,4-dihydro-10-methyl-3,3,12,12-tetraphenyl-10a,4a-(epoxyethano)-1,2-dioxino[3,4-b]quinolin-5(10H)-one (4a:
R = Me, Ar' = Ar® = Ph): CCDC reference number, CCDC 218561.
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Empirical Formula

Formula Weight

Crystal Color, Habit

Crystal Dimensions

Crystal System

Lattice Type

No. of Reflections Used for Unit

Cell Determination (26 range)
Indexing Images

Camera Radius

Lattice Parameters

Space Group
Z value

Dcalc
Fooo

H(MoKa)

A. Crystal Data of 4a (R = Me, Ar* = Ar? = Ph)

C39.5004NH3;
583.68

colorless, platelet

0.20 X 0.10 X 0.10 mm
triclinic

Primitive

12168 (4.6 - 54.99)
3 oscillations at 5.0 minutes
127.40 mm

a=  9.207(1) A
b= 14.317(2) A
c= 23.581(3) A
a= 77.550(5)°
B= 82.279(4)°

y= 77.79(1)°

V = 2953.8(6) A3
P-1 (#2)

4

1.312 g/cm3
1228.00

0.84 cm1

B. Intensity Measurements of 4a (R = Me, Ar' = Ar® = Ph)

Diffractometer
Radiation

Temperature
Voltage, Current
Collimator Size
Detector Aperture
Data Images

Oscillation Range (¢=0.0°,%x=45.0°)

Oscillation Range (¢=180.0°,%=45.0°)
Camera Radius
Pixel Size

26max
No. of Reflections Measured

Corrections

Rigaku RAXIS-RAPID Imaging Plate
MoK (A = 0.71069 A)
graphite monochromated
-160.0 °C
50 kV, 32 mA
0.5 mm
270.0 mm x 256.0 mm
74 exposures at 10.8 minutes per degree
® 130.0 - 190.0° with 3.0° step

® 0.0 - 162.0° with 3.0 step
127.40 mm
0.100 mm

55.00
Total: 20843

Unique: 12021 (Rjnt = 0.080)
Lorentz-polarization

Absorption
(trans. factors: 0.6012 - 0.9916)

C. Structure Solution and Refinement of 4a (R = Me, Ar' = Ar? = Ph)

Structure Solution
Refinement

Function Minimized

Least Squares Weights
p-factor
Anomalous Dispersion

No. of Observations (1>3.005(1), 26 < 54.979)
No. Variables

Reflection/Parameter Ratio

Residuals: R; Rw

Residuals: R1

No. of Reflections to calc R1

Goodness of Fit Indicator

Max Shift/Error in Final Cycle

Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

Direct Methods (SIR88)
Full-matrix least-squares

3 w (Fo - Fc])?
162(Fo) = 4F02lo2(Fo?)
0.1290

All non-hydrogen atoms

3336

802

4.16

0.068 ; 0.105
0.068

3336

1.34

0.757

0.40 e7/A3
0.32¢ /A3



KMe Ph rt Bis

C:\Documents and Settings\Owner\fffXfNjgfbfviNishino Lab\kumabe-NMR data‘NMe-Ph\NMe-Ph-bis-non-2013.als

PFILE NMe-Ph-bis-non-2013.als
ICOMNT NMe Ph rt Bis
[PATIM Tue Jul 03 01:24:02 2001
CBNUC  1H
EXMOD  NON HOO Ph
CBFRQ 300.40 MHz Ph
BSET 130.00 HKHz (@]
CBFIN 1150.00 Hz
POINT 32768 Ph
FREQU 60132.20 Hz i
[SCANS 1g
IncaTM 5.4493 sec N0 opH
[PD 1.5510 sec Me
[Pyl 5.20 usec
[RNUC 1H 3a
ICTEMP 24,9 ¢
[SLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 11
| A L
T I T ‘ T T T ; T . I PEM
10 8 : ) !
NMe Ph rt Bis
C.\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\NMe-Ph\NMe-Ph-bis-bcm-2013.als
IDFILE NMe-Ph-bis-bcm-2013.als
[COMNT NMe Fh rt Bis
PATIM Tue Jul 03 01:31:45 2001 Ph
PBNUC 13C HOO o
[EXMOD  BCM o
[CBFRQ 75.45 MHz
CBSET 124 .00 KHz Ph
PBFIN 1840.00 Hz
[POINT 32768 Ph
IFREQU 20408.10 Hz [‘\J (@] OOH
|SCANS 100 Me
CQTM 1.6056 sec
o] 1.3940 sec
[PW1 4.20 usec 3a
[IRNUC 1H
CTEMP 26.1 ¢
[SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 23
|
I
|
|
i
PPM
T T T 1 T T T T T ! I T | T I I T I I T T I '[ I I i
200 175 150 125 100 75 50 25 0




NMe Ph rt Bis

C:\Documents and Settings‘\Owner\fffXfNfgfbfviNishinc Lab\kumabe-NMR data\NMe-Ph\NMe-Ph-bis-dept-2013.als

DFILE NMe-Ph-bis-dept-2013.als
COMNT NMe Ph rt Bis
DATIM Tue Jul 03 01:37:57 2001
pBNUC 130 Hoo_ i
EXMCD DEPT 0 Ph
DBFRO 75.45 MHz
OBSET 124.00 KHz
baFIN 1840.00 Hz Ph
POTNT 12768 Ph
[FREQU 20408.10 Hz N ™0 ooH
lsCANS 100 Me
RCQTM 1.6056 sec
(P 1.3940 sec
[Pl .50 usec 3a
IRNUC 1H
[CTEMP 25.3 ¢
SLVNT CDCL3
[EXREF 77.00 ppn
BF 1.20 Hz
RGAIN 24
L e e oL b ol o "y e L " kil l
n e i iy e & iy " - ooty
FPM
I T T T T T T T T T T T T | I I T [ T I T T T I T T T T T T
200 175 150 125 100 75 50 25 0
NVE C1Ph bis
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZAEi\NMe-ClPh rt\Bis NON-2013.als
DFILE Bis_NON-2013.als
COMNT NME C1Ph Dis
[DATIM Mon Sep 15 15:52:59 2003
beNUC 1H Hoo. AT
[EXMOD  NON Ar
beFrO 300.40 MHz O
DBSET 130.00 KHz
DEFIN 1150.00 Hz Ar
[POINT 32768 i
[FREQU 6013.20 Hz N"T0 oon
lsCANS 16 |
hCQTM 5.4493 sec Me
o] 1.5510 sec . — A
w1 5.20 usec 3b: Ar = 4-Cl-CgH,
ryUC 14
leTEME 23.3 ¢
SLVNT €DCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 16
PPN




NME C1Ph bis

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\ZA®t\MMe-ClPh rt\BIS BCM-2013.als

DFILE BIS_BCM-2013.als
[COMNT NME ClPh bis
DATIM Mon Sep 15 16:04:01 2003
pBNUC  13C
[EXMOD  BCM
PBFRQ 75.45 MHz soo A
PESET 124.00 Khz 0 Ar
[OBFIN 1840.00 Hz
POINT 32768 Ap
FREQU 20408.10 Hz
[BCANS 200 Ar
BCOTM 1.6056 sec N0 ooH
[ED 1.3940 sec Me
FW1l 4.20 usec
IRNUC 1H 3b: Ar = 4-CI-CgH,
[CTEMP 236G
ELVNT CDCL3
EAREF 0.00 ppm
BE 1.20 Hz
RGAIN 24
PEM
T ] T T T T [ T T ! T I T I T T I 1 I | T T T I T T T T T ] T T {

200 175 150 125 100 75 50 25 9
NME CLlPh bis
C:\Documents and Settings\Owner\fffXfNfgfofviNishino Lab\kumabe-NMR data\ZA®t\NMe-ClPh rt\BIS DEPT-2013.als
DFILE BIS DEPT-2013.als
[COMNT NME C1Ph bis
DATIM Mon Sep 15 16:10:24 2003
benuc  13¢ Hoo. A
[EXMOD DEPT o Ar
PBFRQ 75,45 MHz
BSET 124.00 Kz
pBEIN 1840.00 Hz Ar
POINT 32768 Ar
FREQU 20408.10 Hz N™ ™0
SCANS 100 Me QoH
pCOTM 1.6056 sec
PD 1.3940 sec 3b: Ar= 4.C;|.C:5H4
[PW1 8.50 usec
TRNUC  1H
CTEMP 23.0 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 25

EPM
T T T T I ] T I T T T T T | T T T T T T T T T T T T T ] L T
200 178 150 125 100 75 50 25 0




NMe MePh rt F2(Bis)

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\ZAG®t\NMe-MePh rt'\kumabe-bis-4-MeC6H4-2013.als

DFILE kumabe-bis-4-MeC6H4-2013 . als

ICOMNT NMe MeFPh rt F2(Bis)

IDATIM Fri Sep 14 04:20:26 2001 HoO. AT

BNUC 1K 0 Ar

EXMOD NON

BFRQ 300.40 MHz

CBSET 130.00 Kz Ar

DBFIN 1150.00 Hz Ar

IFOINT 32768 N0 0oH

[FREQU 6013.20 Hz I‘:‘le

ISCANS 16

:;:o'm i,gesz sec 3c: Ar = 4-Me-CgH,

.5510 sec

[FW1 5.20 usec

IRNUC 1H

CTEMP 23.7 ¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 12

PEM
T T T T T T T T T T i

1o 8 4 z
NMe MePh rt F2(Bis)
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\ZAiEi\NMe-MePh rt\kumabe-bis-4-MeC6H4-bcm-2013.als
DFILE kumabe-bis-4-MeCEH4-bem-2013.als
[COMNT  NMe MePh rt F2(Bis) Ar
IDATIM Fri Sep 14 04:24:13 2001 HOO.
OBNUC  13C o) Ar
EXMOD  BCM
OEFRQ 75.45 MHz Ar
OBSET 124.00 KEz
CBFIN 1840.00 Hz Ar
POINT 32768 N" ™0 goH
[FREQU 20408.10 Hz Me
IscaNs 50
IcoT™ 1.6056 sec 3¢ Ar = 4-Me-CgHy
IPD 1.3%40 sec
[Pyl 4.20 usec

IRKUC 1H
CTEMP 24.4 ¢
[SLVNT CDCL3
[EXREF 77.00 ppm

BF 1.20 Hz

RGAIN 23

EPM
T l T I T T T T T I T T T T ‘ T T T T | T I T T T T T T ]
200 175 150 125 100 75 50 25 o




NMe MePh rt bis

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZA®+\NMe-MePh rt‘\kumabe-bis-4-MeC6H4-dept-2013.als

[PFILE kumabe-bis-4-MeC6H4-dept-2013.als
OMNT NMe MePh rt bis
PATIM Tue Jun 03 12:56:07 2003
pENUC  13C
[EXMOD  DEPT
PBFRQ 75.45 MHz
OBSET 124 .00 KHz
BFIN 1840.00 Hz
POINT 32768
FREQU 20408.10 Hz
[ECANS 100
ACOTM 1.6056 sec
[FD 1.3940 sec
PW1 8.50 usec
IRNUC 1H
'TEMP 2.3 ¢
LVNT CDCL3
[EXREF 77.00 ppm
BF 1.20 Hz
[RGAIN 24

Ar
HCO.
o Ar
Ar
Ar
N0 ooH
Me

3¢ Ar = 4-Me-CgH,

PEM

25

WEt Ph bisperoxide

C:\Documents and Settings\Owner\jEFfXfNfgfbfv\Nishino Lab\kumabe-NMR data\NEt-Bis‘\bis NON-2013.als

DFILE bis NON-2013.als
[COMNT NEt Fh bisperoxide

DATIM Sat Oct 05 01:12:07 2002

BNUC 1H Hoo_ Fh
XMOD  NON Ph
DEFRO 300.40 MHz (0]

OBSET 130.00 Kiz

CBFIN 1150.00 Hz Ph
POTNT 32768 Ph
FREQU 6013.20 Hz N0 BoH
|SCANS 16 ]

lcor 5.4483 sac Et

IPD 1.5510 sec

[Pr1 5.20 usec 3d

TRNUC 1R

CTEMP 22.6 ¢

SLVNT ~ CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 12




NEt Ph bisperoxide

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\MNEt-Bis\bis BCM-2013.als

[PFILE bis_BCM-2013.als
[COMNT NEt Ph bisperoxide
IDATIM Sat Oct 05 00:40:56 2002 HOO Ph
PENUC  13C Ph
O
[EXMOD  BCM
[PBFRQ 75.45 MHz
[PBSET 124.00 KHz Ph
PBFIN 1840.00 Hz Ph
POINT 32768 N0 GoH
FREQU 20408.10 Kz |
el ANS] 100 Et
RCQTM 1.6056 sec 3d
o 1.3940 sec
[FW1 4.20 usec
IRNUC 1H
[CTEMP 24.4 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGATN 25
1 !
PPM
: — ] | ‘ T 1 LI I T
200 175 150 125 100 75 50 25 [
NEt Ph bisperoxide
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘\NEt-Bis\bis DEPT-2013.als
PFILE bis DEPT-2013.als
[COMNT NEt Ph bisperoxide
DATIM Sat Cct 05 00:47:16 2002 HOO Ph
pENUC  13C Ph
[EXMOD DEPT o
PBFRQ 75.45 MHz
BSET 124.00 KHz Ph
PEFIN 1840.00 Hz Ph
POINT 32768 N"0 ooH
FREQU 20408.10 Hz !
scans 100 Et
PBCOTM 1.6056 sec
PO 1.3940 sec 3d
[PW1 8.50 usec
IRNUC 1H
ICTEME 23.8 ¢
SLVNT CDCL3
EXREF 0.00 ppm
[BE 1.20 Hz
[RGAIN 25
PPM
T 'I T T T 1 ‘ ‘ | T T T T T T I T
200 175 150 125 100 75 50 25




Nen Ph bis

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data)\ZAGt\NEn-Ph r. t\F2NON-2013.als

DFILE F2NON-2013.als

ICOMNT Nbn Ph bis

DATIM Tue Mar 09 17:25:08 2004

pENUC  1H

[EXMOD  NON

OBFRQ 300.40 MHz

DBSET 130.00 KHz

DBEFIN 1150.00 Hz

[POINT 32768 Ph

FREQU 6013.20 Hz HOO. B

lscans 3z o h

lhcoTM 5.4483 sec

=i} 1.5510 sec

[PW1 5.80 usec Ph

TRNUC 1H Ph

leTEME 22.8 ¢ N" 0 goH

SLUNT  CDCL3 Bn

[EXREF 0.00 ppm

BF 0.12 Hz 3e

RGAIN 13

UNL _*J

PEM
T T T T T f T '| T T T T T

o ] 3 4 2 0
¥Bn Ph r.t. 12H bis

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZAEt\NBn-Ph r.t\F2BCM E1-2013.als

DFILE F2BCM E1-2013.als

COMNT NBn Bh t.t. 12H bis

DATIM Wed Jul 25 01:15:53 2001

peNUC  13C Hoo. Fh

EXMOD BCM oh

EFRQ 75.45 MHz O

DBSET 124.00 KHz

PBFIN 1840.00 Hz Ph

[POINT 32768 Ph

[FREQU 20408.10 Hz N

lsCaNS 200 N™ 0 ooH

lhcoT™ 1.6056 sec Bn

i} 1.3944 sec

PWl 4.25 usec 3e

frnvuc  1H

ICTEMP 25.3 ¢

SLVNT CDCL3

[EXREF 77.00 ppm

BF 1.20 Hz

RGAIN 23

EEM
I I T T T T T T I ‘ 1 T T T | T [ T T T T T T T T [ 1 T T

200 175 150 125 100 75 50 25 0




NBn Ph r.t. 12H BIS

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZAGi\NBn-Ph r.t\F2DEPT E1-2013.als

PFILE F2DEPT_E1-2013.als
COMNT NEm Ph r.t. 12H BIS
DATIM Wed Jul 25 01:21:29 2001
PENUC  13C
EXMOD DEET Hoo. FPh
OBFRQ 75.45 MHz 1) Ph
PBSET 124.00 KHz
PEFIN 1840.00 Hz
POINT 32768 Ph
FREQU 20408.10 Hz Ph
GCANS 100 N™=0 OOH
RCQTM 1.6056 sec I'?!n
D 1.3%40 sec
PW1 8.50 usec 3e
TRNUC 1H
CTEMP 24.6 ¢
BLVNT CDCL3
EXREF 77.00 ppm
Be 1.20 Hz
RGAIN 24
BEM
I T T T I' T T T T T T T ‘ T T T T T T I T T T
175 150 125 100 75 50 25 o
NEn ClPh bis
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\?AE€:+\NEn-C1Ph rt\F2 NON(BIS)-2013.als
DEILE F2_NON(BIS)-2013.als
ICOMNT MBn ClPh bis
DATIM Sun Mar 07 20:07:07 2004
LBNUC  1H
l2XMOD  NON
bEFRO 300.40 MHz Hoo. AT
OBSET 130.00 KHz 0 Ar
DBFIN 1150.00 Hz
[POINT 32768
FREQU 6013.20 Hz Ar
5CANS 16 Ar
IncoTM™ 5.4493 sec N" ™0 ooH
PD 1.5510 sec én
Pl 5.80 usec
IRNUC 1E 3f: Ar = 4-Cl-CgH,
ICTEMP 19.0 ¢
ISLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGATN 16
L . -
EEM
T T T { T T T ] T T T T T T I




NBn ClPh rt 12zh F1

C:\Documents and Settings\Owner\ffiXfNfgfbfv\Nishino Lab‘\kumabe-NMR data\ZAE:\NEn-ClPh rrt\FZ BCM(BIS)-2013.als

FILE F2_BCM(BIS)-2013.als

OMNT NBn ClPh rt 12h F1

[DATIM Fri Aug 31 22:25:27 2001

pBNUC  13C

[EXMOD  BCM

PBFRQ 75.45 MHz Ar
BSET 124.00 KHz HOO Ar
BFIN 1840.00 Hz e}

[PCINT 32768

[FREQU 20408.10 Hz Ar
lsCANS 100 Ar
hCQTM 1.6056 sec

FD 1.3940 sec L\J o OOH
[P 1 4.20 usec Bn

IRNUC 1H y

ICTEMP 24.3 ¢ 3t Ar = 4'C|‘CGH4
SLVNT CDCL3

EXREF 77.00 ppm

BF 1.20 Hz

RGATN 24

PPM
L O A E ] [ T LI B LI B \
200 175 150 125 100 75 50 25 0
NBn MePh rt 4h F3 (bis})
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘\ZAG:\NBEn-MePh rt\4H F3 NON-2013.als
DFILE 4H_F3_NON-2013.als
[COMNT NBn MePh rt 4h F3 (bis)
DATIM Wed Sep 12 01:27:30 2001 A
pBNUC  1H HoO. /T
EXMOD  NON Ar
¢]
[CBFRQ 300.40 MHz
PBSET 130.00 KHz
PEFIN 1150.00 Hz Ar
[POINT 32768 Ar
[FREQU §013.20 Hz N"~0 ooH
ISCANS 4 !I':!n
pooTH 5.4493 sec
FD 1.5510 sec 3g: Ar = 4-Me-CgH,
PW1 5.20 usec
[[RNUC 1M
[CTEME 23700
SLVNT CDCL3
EXREF 0.00 ppm
BE 0.12 Hz
RGAIN 12
PEM
T T T T T T 1
0 £ 2 0




NBn MePh rt 4h F3 (bis)

C:\Documents and Settings\Owner\fffXfNfgfbiv\Nishino Lab\kumabe-NMR data\ZAG:\NBn-MePh rt\4H F3 BCM-2013.als
FILE 4H F3_BCM-2013.als

MNT NBn MePh rt 4h F3 (bis)
DATIM Wed Sep 12 01:33:59 2001 A
OBNUC  13C Hoo, /M
EXMOD BCM 0] Ar
CEFRQ 75.45 MHz
CBSET 124.00 KHz
CBFIN 1840.00 Hz A
POINT 32768 Ar
[FREQU 20408.10 Hz [\J O ooH
lscans 100 Bn
BCOTM 1.6056 sec
FD 1.3%40 sec 3g: Ar = 4-Me-CgH,
PW1 4.20 usec
TRNUC 1H
cTEME 25.2 ¢
ISLVNT CDCL3
EXREF 77.00 ppm
BE 1.20 Hz
RGAIN 24

BEM
I T T I I T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 175 150 125 100 75 50 25 [
NBn MePh rt 4h F3 (bis)
C:\Documents and Settings\Owner\ffiXfNfgfbfv\Nishino Lab\kumabe-NMR data\?AE+\NBn-MePh rt\4H F3 DEPT-2013.als
DFILE 4H F3_DEPT-2013.als
COMNT NEn MePh rt 4h F3 (bis)
DATIM Wed Sep 12 01:37:38 2001 Ar
PBNUC  13C HOO A
o r
EXMOD  DEBT
OBFRQ 75.45 MHz
OBSET 124.00 KHz Ar
OBFIN 1840.00 Hz X
POINT 32788 N
[FREQU 20408.10 Hz N" "0 0oH
lscaNS 50 8n
PCOTM 1.6056 sec S
D 1.3340 sec 3g: Ar = 4-Me-CH,
[PW1 8.50 usec
TRNUC 1H
CTEMP 24.5 ¢
SLVNT  CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23
PEM
T | R RS TS| T T L |
200 175 50 25




NME Ph F1 fvilfyfaf IH

C:\Documents and Settings\Owner\jffXfNfgfbfviNishino Lab\kumabe-NMR data)\ZAEt\NMe-Ph rch\fvilfyfnf \NON-2013.als

DFILE NON-2013.als
ICOMNT NWME Ph F1 fvflfyfaf H
DATIM Mon Sep 01 11:45:10 2003
PBNUC  1H Ph
[EXMOD  NON 0 Ph
PEFRQ 300.40 MHz
BSET 130.00 KHz o
bRFIN 1150.00 Hz OI,‘-(Ph
[POINT 32768 Ph
FREQU 6013.20 Hz N o
ISCANS 16 Me
IACQTM 5.4493 sec 4a
[PD 1.5510 sec
[PW1 5.20 usec
[RNUC 1H
ICTEME 22.6 ¢
BLYNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 12
PEM
T T T T T T T
0 2
NME Fh F1 fvflfyfusf™lH
C:\Documents and Settings\Owner\fffXfNfgfbfv\Rishino Lab\kumabe-NMR data\ZAZt\NMe-Ph re’\fvflfyfsf"\BCM-2013.als
DFILE BCM-2013.als
[COMNT NME Ph F1 fvflfyfhf"
DATIM Mon Sep 01 11:35:48 2003
pBNUC  13C Ph,
[EXMOD BCM fe Ph
QBFRQ 75.45 MHz
baseT 124.00 KHz 2 bn
DBFIN 1840.00 Hz O}(
[POINT 32768 o Ph
FREQU 20408.10 Hz f.‘l
ECANS 100 Me
jacoTM 1.6056 sec aa
ED 1.3940 sec
PW1 4.20 usec
IRNUC 1H
CTEMP 23.7 ¢
[SLVNT CDCL3
EXREF 0.00 ppm
BE 1.20 Hz
RGAIN 25
I
I
1]
Ll
|
il
f
| i ! !
| 1
I il
PPM
T T 1 T T I [ i I T T T T T
0 175 150 125 100 75 50 25 i




RME Ph F1 fvilfyfnfiH

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab‘\kumabe-NMR data\ZAC+\NMe-Ph rt)\fviliyfuf"\DEPT-2013.als

FILE DEPT-2013.als
OMNT NME Ph F1 fvilfysisf-lH
IDATIM Mon Sep 01 11:42:04 2003 Ph
OBNUC  13C a] Ph
[EXMOD  DEPT
PBFRQ 75.45 MHz ',0 Ph
PBSET 124.00 KHz O><
OBFIN 1840.00 Hz o Ph
POINT 12768 N
FREQU 20408.10 Hz Me
[SCANS 100 43
BCOTM 1.6056 sec
el 1.3840 sec
w1 8.50 usec
[LRNUC  1H
CTEMP 23,1 ¢
KLYNT CDCL3
[EXREF 97.00 ppm
B 1.20 Hz
RGAIN 24

|

|

|

I

PPM
T T I T T T T T T ] T T T 1 ! T T ] T T

0 175 150 125 100 75 50 25
WMe ClPh Fvfliyfnf"
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data)ZAE+\NMe-C1lPh re\fvflfyf=f" NON-2013.als
PFILE fvflfyfsf" NON-2013.als
[COMNT NMe ClPh fvflfyfuf™
DATIM Tue Sep 02 11:45:05 2003 Ar
CENUC  1H Ar
EXMOD  NON 0]
OEFRG 300.40 MHz fo)
DBSET 130.00 KHz Vo AT
beFIN 1150.00 Hz OKA
lboINT 32768 W7 Sy
FREQU 6013.20 Hz |
ECANS 16 Me
' Xalehy Y| 5.4493 sec o R
D 1.5510 sec 4b: Ar = 4-Cl-CgH,
FW1 5.20 usec
IRNUC 1H
CTEMP 22.4 ¢
ISLVNT CDCL3
EXREF 0.00 ppm
BE 0.12 Hz
RGAIN 13

o




NME ClPh fvflfyfs®

C:\Documents and Settings\Owner\ffiXfNfgfbfv\Nishino Lab\kumabe-NMR data\NEt-Bis\NMe-4-Cl-propellane BCM-2013.als

[DFILE NMe-4-Cl-propellane BCM-2013.als
ICOMNT NME ClPh fvilfyfas™
DATIM Mon Sep 15 17:11:44 2003
PENUC 13C

[EXMOD BCM

OBEFRY 75.45 MHz

CBSET 124 .00 KHz

CBFIN 1840.00 Hz

[POINT 32768

[FREQU 20408.10 Hz

lSCANS 1000

(LCQTM 1.6056 sec

IPD 1.3940 sec

lPr1 4.20 usec

IRNUC 1H

cTEMP 23.0 ¢

BLVNT CDCL2

[EXREF C.00 ppm

BF 1.20 Hz

RGAIN 25

A
o} rAr
/0 Ar
]
N O><Ar
Me

4b: Ar = 4-Cl-C4H,

NMe C1Ph fuflfyfsf™

C:\Documents and Settings\Owner\fEfXfNfgfbfvi\Nishino Lab\kumabe-NMR data\ZAE+\NMe-ClPh rt\fvilfyfis

" DEPT-2013.als

& ArAr
O
D’><Ar

NTSO Ar

4b: Ar = 4-CI-CgH,

PPM

PFILE fvflfyfsf*_DEPT-2013.als
COMNT NMe ClPh fvilfyftf™
PATIM Tue Sep 02 11:41:29 2003
pBNUC  13C
EXMCOD  DEPT
DBFRQ 75.45 MHz
PESET 124 .00 KHz
PEFIN 1840.00 Hz
[POINT 32768
[FREQU 20408.10 Hz
IS CANS 200
RCOTM 1.6056 sec
FD 1.3940 sec
W1 8.50 usec
TRNUC 1H
[CTEMP 22.3 ¢
SLVNT CDCL3
EXREF 77.00 ppm
EF 1.20 Hz
RGAIN 24
l | | "
| |
1} i
T T T T [ T T T I ‘ I I T T T
175 150 125

7%

50

25




single_pulse

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Labl\kumabe-NMR data)\ZAGt\NMe-MePh rt\kumabe-propelane-4-MeC6H4-2013.als

DFILE kumabe-propelane-4-MeC6H4-2013.als

COMNT single pulse

DATIM 2012-09-07 19:01:46 ATA
DBHUC  1H fe) r
EXMOD single pulse.ex2 o}
PBFRQ 500.16 MHz " At
bBSET 2.41 KHz O><
PEFIN 6.01 Hz o Ar
[POINT 16384 |,\J

FREQU 9384.38 Hz Me

SCANS 16

ACOTM 1.7459 sec 4c: Ar = 4-Me-CgHy
IPD 5.0000 sec

Pl 5.63 usec

IRNUC 1H

CTEMP 21.1 ¢

BELUNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 44

EPM

single pulse decoupled gated NOE

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZA@+\NMe-MePh rt\kumabe-propellane-4-MeC6H4-13C-2013 . .als
DFILE kumabe-propellane-4-MeC6H4-13C-2013.als

ICOMNT  single pulse decoupled gated NOE

IDATIM 2012-09-07 189:16:46 Ar
pevuc  13C Io) Ar
EXMOD single pulse_dec

bEFRQ 125.77 Miz O A
PBSET 7.87 KHz 0><
PBFIN 4.21 Hz N o CAr
POINT 32768

[FREQU 32308.18 Hz Me

BCANE 300

BoQTH 0.8336 sec 4c: Ar= 4-Me-CgH,
D 2.0000 sec

Pl 3.33 usec

IRNUC 1H

CTEMP 21.5 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 52




DEPT with decoupling

C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishinoc Lab\kumabe-NMR data\ZAE+\NMe-MePh rt)kumabe-prollene-4-MeC6H4-DEPT-2013.als

EFILE
OMNT
DATINM
pENUC
[EXMOD
PEFRQ
PESET
PBFIN
POINT
FREQU
[SCANS
BCOTM
(=D

W1

[IRNUC
CTEMP
SLVNT
[EXREF
EF

RGAIN

kumabe-prollene-4-MeC6H4-DEPT-2013.als
DEPT with decoupling

2012-09-07 19:32:02

13C

dept.ex2

125.77
7.87
4.21

MHz
KHz
Hz

32768
39308.18 Hz
ioo
0.8336 sec
2.0000 sec
10.00 usec
1H
21.2 ¢
CDCL3

77.00 ppm
0.12 Hz
56

b ArAr
O
A AT
o Al
NTo A
Me

4c: Ar = 4-Me-CgH,

PPM
I T T T T T T I T T | T I I I 1 T T T T
[} 175 150 125 100 75 50 25
NEt Fh rt fvilfyfaf"
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\NEt-Bis\“A%fi-0\NET fvflfyft NON-2013.als
PFILE NET fvflfyfs NON-2013.als
COMNT NEt Ph rt fvflfyfaf™
DATIM Wed Sep 10 13:;50:40 2003 Ph
pENUC  1H o Ph
[EXMOD NON fo)
BFRQ 300.40 MHz = _Ph
PBSET 130.00 KHz o><
PBFIN 1150.00 Hz NT=0 Ph
[POINT 32768 ;
[FREQU 6013.20 Hz Et
ISCANS 16
pCQT™ 5.4493 sec 4d
[FD 1.5510 sec
[FW1 5.20 usec
IRNUC 1H
ICTEMP 22.1 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 13
PEM
T T T T T T T T
0 8 6 4 2




NEt Ph rt fvilfyfus"

€:\Documents and Settings\Cwner\fffXfNfgfbfv\Nishino Labl\kumabe-NMR data\NEt-Bis\“fi%ni-U\NET fvflfyfh BCM-2013.als

DFILE NET_ fvflfyf% BCM-2013.als
[COMNT NEt Ph rt fvfliyfnf®"
DATIM Wed Sep 10 13:58:04 2003
PENUC  13C Ph,
[EXMOD  BCM o Ph
PRFRQ 75.45 MHz
basET 124.00 KHz o
PEFIN 1840.00 Hz O’><Ph
[POINT 32768 Ph
FREQU 20408.10 Kz NTTO
scans 100 Et
ACOTM 1.6056 sec
iz} 1.3940 sec 4d
[PW1 4.20 usec
TRNUC  1H
ICTEMP 4 I il
SLUNT CDCL3
[EXREF 0.00 ppm
Br 1.20 Hz
RGATN 25
] il | I Al
o |
PPM
T T T T T T i T —l' T f T T T
200 175 150 125 100 75 50 25
NEt Ph rt fvilfyfuf®
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘\NEt-Bis\“A%A-0\NET fvflfyf% DEPT-2013.als
DFILE NET fvflfyf%_DEPT-2013.als
COMNT NEt Ph rt fvfljyfaf"
DATIM Wed Sep 10 14:04:09 2003 Ph
PENUC 13C Ph
EXMOD DEPT o
PEFRQ 75.45 MHz o]
bBSET 124,00 KHz A _-Ph
OBFIN 1840.00 Hz 0><Ph
[POINT 32768 NTTO
[FREQU 20408,10 Hz .
lSCANS 100 Et
CQTM 1.6056 sec 4d
[PD 1.3940 sec
[PW1 8.50 usec
ITRNUC 1H
[CTEMP 22.6 ¢
[SLVNT CDCL3
[EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 25
J
1l
|
|
1
|
|
il
PPM
T | T T T T t I T T T
200 175 150 125 100 75 50 25 0




NE Ph rt vellowlifvilfyfnf“lj

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\ZAGf\NH-Ph_rt\3days\YELLOW NON-2013.als

DFILE YELLOW KON-2013.als
ICOMNT NH Ph rt yellowlifvflfyfaf{lj
PATIM Mon Apr 21 12:41:52 2003
PBNUC 1H Ph
EXMOD  NON 0 Ph
PBEFRO 300.40 Miz
PESET 130.00 KHz o]
PEFIN 1150.00 Hz O’><F'h
FOINT 32768 Ph
[FREQU 6013.20 Hz N7 O
lscans 16 b
RCQTM 5.4493 sec
[FD 1.5510 sec 4h
[PW1 $.20 usec
TRNUC 1H
ICTEMP 22.0 ¢
lSLVNT  CDCL3
EXREF 0.00 ppm
BE 0.12 Hz
RGAIN 11
AT #-_L.U-
PPM
T T T T T T T T T I I ‘
& 4 2 o
NH Ph rt yellow(fvflfyf=f lj
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\ZA®+\NH-Ph rt\3days\YELLOW BCM-2013.als
DFILE YELLOW_BCM-2013.als
COMNT NH Ph rt yellow(fvflfyfaf lj
DATIM Mon Apr 21 12:29:13 2003
LBRNUC  13C Ph
[EXMOD BCM Ph
DEFRQ 75.45 MHZ o]
OBSET 124,00 KHz o)
OBFIN 1840.00 Hz O/ Ph
lPOTRT 32768 xPh
FREQU 20408.10 Hz NTTO
lscans 100 i
CQTM 1.6056 sec
e 1.3940 sec 4h
Pr 1 4.20 usec
[LRNUC  1H
eTEME 23.8 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BE 1.20 Hz
RGAIN 25
|
|
{
|
|
“
i
| 1 ! l ! L I i
I | il 1 |
pPM
T [ T T T T I I T T T T T T T | T T T I T T T T | I T 1 T T T i
200 175 150 125 100 75 50 25 0




NH Ph rt yellowlifvflfyfnf“lj

C:\Documents and Settings\Owner\fEfXfNigfbfviNishino Lab‘\kumabe-NME data\ZAE:\NH-Ph rt\3days\YELLOW DEPT-2013.als

DFILE YELLOW DEPT-2013.als
[COMNT NH Ph rt yellowlifvilfyfsf“ij
DATIM Mon Apr 21 12:35:44 2003
pBNUC  13C Phph
EXMOD  DEPT o}
PBFRQ 75.45 MHz (o]
PBSET 124.00 KHz % _Ph
bEFIN 1840.00 Hz o) 4
POINT 32768 N7 O i
FREQU 20408.10 Hz !
SCANS 100 H
RCQTH 1.6056 sec 4h
[PD 1.3940 sec
FWl 8.50 usec
IRNUC 1H
CTEMP 22.9 ¢
[SLVNT CDCL3
EXREF 9.00 ppm
BF 1.20 Hz
RGAIN 25
]
\
BEM
I [ T T T [ l I T T I I I
200 175 150 125 100 % 50 25
C:\Documents and Settings\Owner\fffX/NfgfbfviNishino Lab\mehtapyakut\mehtappureproductimgtlrflpure-revised-2013.als
DFILE mgtlrflpure-revised-20613.als
COMNT ==
PATIM Mon Mar 15 12:36:08 2010
PENUC  1E ENZ
[EXMOD  MON Ph
EFRO 300.40 MHz O
DRSET 130.00 KHz @]
PBETN 1150.00 Hz A Ph
IPOINT 16384 0,
[FREQU 6006.01 Hz NTTO 8
lscans 45 0 &
RCQTM 2.7279 sec Me
D 4.2720 sec 4i
FWl 5.30 usec
IRNUC 1H
ICTEMP 24.2 ¢
[SLUNT CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGATN 16
e L

PPM




C:\Documents and Settings\Owner\fEfXfNfgfbfv\Nishino Lab\mehtapyakut\mehtappurepreduct\mgtl lbcm-revised-2013.als

FILE mgtl lbcm-revised-2013.als
ICOMNT
DATIM Mon Mar 15 13:59:27 2010 =
PBNUC  13C Sz
[EXMOD  BCM
BFRQ 75.45 MHz o] Ph
[DBSET 124.00 KHz
OBFIN 1840.00 Hz ,O Ph
[POINT 32768 0
FREQU 20356,23 Hz NT O S
ISCANS 4133 1 ’l/
ACQTM 1.6097 sec Me
PD 1.3900 sec 4i
W1 4.20 usec
IRNUC 1H
CTEMP 24.9 ¢
ELVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGATN 24
|
| i ! ! I
PEM
1 I T T T 1 T T T T T T T T T T T T | I I T T
0 175 150 125 100 75 50 25 0
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\mehtapyakut\mehtappureproduct\mgtl ldept-revised-2013.als
DFILE mgtl_ldept-revised-2013.als
IcOMNT —
DATIM Mon Mar 15 14:19:40 2010
banue 13 SN
[EXMOD DEPT Ph
PBFRQ 75.45 MHz I
PBSET 124.00 KHz 0
LEFIN 1840.00 Hz A _.Ph
POINT 32768 O
FREQU 20356.23 Hz NTTO " 8
lscaNs 374 ' 2
oo™ 1.6097 sec Me
lpD 1.3900 sec 4i
[Pyl 8.30 usec
IRNUC 1H
ICTEMP 24.4 ¢
ISLVNT  CDCL3
[EXREF 30.40 ppm
BF 1.20 Hz
RGATN 26
PPM
I T T T I T I I T T T T T T T T | I T T I T T I T T
2p0 175 150 125 100 75 50 25 0




C:\Documents and Settings\Owner\fffX{Nfgfbfv\Nishino Lab\mehtapyakut\mehtappureproductimgt2 1l-revised-2013.als

DFILE mgt2 l-revised-2013.als
JCOMNT
DATIM Wed Mar 10 10:40:28 2010
OBNUC  1H
EXMOD  NON
CBFRQ 300.40 MH2z
OBSET 130.00 KHz
CBFIN 1150.00 Hz
POINT 16384
[FREQU 6006.01 Hz
SCANS 57
hCOTM 2.7279 sec
[PD 4.2720 sec
[PW1 5.30 usec
IRNUC 1H
CTEME 19.4 ¢
ISLVNT  CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGATN 16
PEM
T T T I T T I

1o 8 4 2 ]
C:\Documents and Settings\Owner\ff{XfNfgfbfvi\Nishinc Lab\mehtapyakut‘mehtappureproductimgt2 1.bcmALS-revised-2013.als
PFILE mgt2_l.bcmALS-revised-2013.als
[COMRT
DATIM Wed Mar 10 10:56:27 2010
PBNUC 13C
EXMOD BCM
PBFRO 75.45 MHzZ
PBSET 124.00 KHz
PRFIN 1840.00 Hz
[POINT 32768
[FREQU 20356.23 Hz
[ECANS 298
RCQTM 1.6097 sec
IeD 1.3900 sec
Pl 4.20 usec
IRNUC 1H
CTEMP 20.5 ¢
[SLVNT CDCL3
[EXREF 6.00 ppm
BF 1.20 Hz
RGAIN 26

|

|

|

|

1

i I
PPM
! T T T T T T T I 1 T I T I I T ! T T T T T T

[t} 175 150 125 100 75 50 25 0




C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\mehtapyakut‘\mehtappureproduct\mgt3 lnon-revised-2013.als

mgt3_lnon-revised-2013.als

Sat Apr 03 14:41:21 2010

DFILE

ICOMNT

DATIM

CBNUC 1H

EXMOD  NON

LBFRQ 300.40
CBSET 130.00
LEFIN 1150.00
IFOINT 16384
FREQU 6006.01
[SCANS 25
RCQTM 2.7279
[FD 4.2720
[PW1 5.30
HRNUC 1H

ICTEMP 21.9
ISLVNT CDCL3

[EXREF 0.00
BEF 1.20
[RGATN 11
L. :

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz

N

o—3
=

C: \Documents and Settings\Owner\fffXfNigfbfv\Nishino Lab\mehtapyakut'‘\mehtappureproduct\mgt3 lbcm-revised-2013.als

DFILE
COMNT
DATIM
pBNUC
[EXMCD
PBFRQ
BSET
PBETN
[FOINT
[FREQU
[SCANS
RCQTM
isis]
PW1
[LRNUC
CTEMP
SLVNT
EXREF
BF
RGRIN

mgt3_lbem-revised-2013.als

2010-04-14 15:53:02

13c

single_pulse_dec

125,77
7.87
4.21
26214
31446.06
300
0.833¢
2.0000
3.00
1H

CDCL3

MHz
KHz
Hz

Hz
sec

sec
usec

ppm
Hz




C:\Documents and Settings\Owner\fffXfNfgfbfviNishinc Lab\mehtapyakut\mehtappureproduct\mgtl-2znon.ALS

FILE mgtl-2non, ALS
ICOMNT
DATIM Sat Mar 06 10:48:07 2010
PBNUC  1H
[EXMOD NON
OBERQ 300.40 MHz
PBSET 130.00 KHz
PEFIN 1150.00 Hz
POINT 16384
FREQU €006.01 Hz
[SCANS 101
IWCQTM 2.727% sec
izi8) 4.2720 sec
[PW1 5.30 usec
IRNUC 1H
ICTEMP 23.4 c i 1 T
e Diastereomixture of 5i
EXREE 0.00 ppm
BF 1.20 Hz
RGATN 19

10
5%
PPM
T T T T T T T T T T T T
8 & 4 2 o

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\mehtapyakut\mehtappureproduct\mgtl-2bcmALS . ALS

FILE mgtl-2bcmALS . ALS
[COMNT
DATIM Sat Mar 06 11:56:33 2010
OBNUC 13C
[EXMOD BCM
[CBFRQ 75.45 MHz
DBSET 124,00 KHz
PBFIN 1840.00 Hz
[POINT 32768
[FREQU 20356,23 Hz
[SCANS 1342
RCOTM 1.6097 sec
el 1.3900 sec
IPW1 4.20 usec
IRNUC 1H
ICTEMP 24.4 C 1 1 T
o S Diastereomixture of 5i
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 24

PPM
T T T T T T T T T T T T T T T T T T T | T T T T T 1 1 T T T l
o 175 150 125 100 75 50 25 o




C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\mehtapyakut\mehtappureproduct\mgtl ldept-revised.als

DFILE mgtl_ldept-revised.als

COMNT

DATIM Mon Mar 15 14:19:40 2010
PBENUC  13C

[EXMOD  DEPT

PBFRQ 75.45 MHz

PBSET 124.00 KHz

PEFIN 1840.00 Hz

[POINT 32768

FREQU 20356.23 Hz

|SCANS 374

RCOTM 1.6097 sec

[FD 1.3900 sec

PW1 B.30 usec

IRNUC 1H

[CTEMP 4.4 ¢ Diastereomixture of 5i
ISLVNT CDCL3

EXREF 30.40 ppm

EBF 1.20 Hz

RGAIN 26

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\mehtapyakut\mehtappureproductimgt2 2non.ALS

|DF1'LE mgt2_2non.ALS

[COMNT

DATIM Tue Mar 23 11:41:14 2010
PENUC  1H

EXMOD NN

PBFRQ 300.40 MHz

OBSET 130.00 KHz

OBFIN 1150.00 Hz

POINT 16384

FREQU 6006.01 Hz

[SCRNS 41

ICQTM 2.7273% sec

[P0 4.2720 sec

[PW1 5.30 usec

IRNUC 1H

ICTEMP 225 ¢

BLVNT  CDCL3 Diastereomixiure of 5j
[EXREF 0.00 ppm

BF 1.20 Hz

RGAIN 17




C:\Documents and Settings\Owner‘fffXfufgfbfviNishino Lab\mehtapyakut\mehtappureproduct\mgt2 2bcm.ALS

PFILE mgt2_2bem.ALS
[COMNT
DATIM Tue Mar 23 11:58:17 2010
pBNUC  13C
[EXMOD  BCM
[PBFRQ 75.45 MHZ
[DBSET 124.00 KHz
BFIN 1840.00 Hz
[PCINT 32768
FREQU 20356.23 Hz
ISCANS 313
BCQTM 1.6097 sec
[PD 1.3200 sec
[PW1 4.20 usec
i
Emi IH W o Diastereomixture of 5j
ISLVNT  CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGATIN 24
Il
|
' M f "
l ¥ "
EPM
T T 1 T T T T T i I I | T | I T T T T T T
o 175 150 125 100 75 50 25 o
C:\Documents and Settings\Owner\fffXfNfgfbjv\Nishino Lab\mehtapyakut\mehtappureproduct\mgr2 2dept.ALS
PFILE mgt2_ 2dept.ALS
ICOMNT
PATIM Tue Mar 23 12:14:45% 2010
CBNUC 13C
[EXMOD DEPT
CBFRQ 75.45 MHz
DBSET 124.00 KHz
DBFIN 1840.00 Hz
POINT 312768
[FREQU 20356.23 Hz
[BCANS 301
ILCQTM 1.6097 sec
IeD 1.3900 sec
Pl 8.30 usec
IRNUC 1H
CTEMP 22.6 C i T 0
ekl R Diastereomixture of 5j
[EXREF 77.00 ppm
BEF 1.20 Hz
RGATN 26
i
I
[
|
|
i
PPM
T T T T T T T T | T 1 T ‘ I T T I T I T T
o 175 150 125 100 75 50 25 o




C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\mehtapyakut\mehtappureproducti\mgt3 2non.ALS

PFILE mgt3_2non.ALS

ICOMNT

DATIM Sat Apr 03 12:13:06 2010

CBNUC 1H

EXMOD  NON

OBFRQ 300.40 MHz

OESET 130.00 KHz

CBFIN 1150.00 Hz

OINT 16384

EREQU 6006.01 Hz

CANS 37

[BCQTM 2.7279 sec

[FD 4.2720 sec

[PW1 5.30 usec

IRNUC 1H

CTEMP 22.9 ¢

ISLVNT CDCL3

XREF 0.00 ppm < i

e gL Diastereomixture of 5k

RGAIN 16

PEM
T 1 T T T i T I T T T | T T T [

1o 8 & 4 4
C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishino Lab\mehtapyakut\mehtappureproduct\5-Me-bem.als

FILE 5-Me-bcm.als

[COMNT

pATIM Sat Apr 03 12:40:50 2010

[DBNUC  13C

EXMOD  BCM

CBFRQ 75.45 MHz

OBSET 124.00 KHz

CBFIN 1840.00 Hz

[POINT 3278

[FREQU 20356.23 Hz

|SCANS 518

COTM 1.6097 sec

[PD 1,3300 sec

[Pr1 4.20 usec

IRNUC 1H

CTEMP 2335

ISLVNT CDCL3

EXREF 0.00 ppu i f

b Panan Diastereomixture of 5k

[RGAIN 24

PEM
T T T T T I T T T T T T ! T I T T T T T T T T T T T T T T
0 175 150 125 100 75 50 25 [




C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\mehtapyakut\mehtappureproduct\5-Me-dept.als

FILE 5-Me-dept.als
{COMNT
DATIM Sat Apr 03 13:15:58 2010
PBNUC  13C
[EXMOD DEPT
DBFRQ 75.45 MHz
PESET 124.00 KHz
CBFIN 1840.00 Hz
[POINT 32768
[FREQU 20356.22 Hz
[SCANS 673
RCOTM 1.6057 sec
[FD 1.3900 sec
[FW1 8.30 usec
[fRNUC 1H
ICTEMP 22.8 ¢
SLVNT CDCL3
EXREF 0.00 ppm
EF 1.20 Hz
[RGAIN 26

Diastereomixture of 5k

PEM
T I T T T T ] T E T T T I
200 150 100 0
3-Me Ph rt dioxane
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data'3-Me-NH\3-MePh-rt NON-2013.als
PFILE 3-MePh-rr_NON-2013.als
COMNT 3-Me Ph rc dioxane
[PATIM Tue Mar 1% 16:21:17 2002 Ph
DBNUC 1 fa] Ph
EXMOD NON HO o
OBFRQ 300.40 MHz
OBSET 130.00 KHz Me
OEFIN 1150.00 Hz
[POINT 32768 N™ 0
[FREQU 6013.20 Hz H
ISCANS 16
lcaTh 5.4493 sec 7a
=] 1.5510 sec
[PW1 5.20 usec
TRNUC 1K
ICTEMP 25.0 ¢
ISLVNT DMSO
[EXREF 0.00 ppm
BF 6.12 Hz
RGATN 15
pmsP
|
v
FEK

10




3-Me Ph rt dioxane

C:\Documents and Settings\Owner\fffXfNjgfbfv\Nishino Lab\kumabe-NMR data\3d-Me-NH\3-MePh-rt BCM-2013.als

PFILE 3-MePh-rt BCM-2013.als
COMNT 3-Me Ph rt dioxane
DATIM Tue Mar 19 16:35:23 2002
LBENUC  13C .0 Ph
EXMOD  BCM @) Ph
LEFRQ 75.45 MHz HO
DBSET 124.00 KHz
PEFIN 1840.00 Hz Me
POINT 32768 N0
FREQU 20408.10 Hz H
[SCANS 200
nCQTM 1.6056 sec 7a
D 1.3940 sec
I=17h 4.20 usec
IRNUC 1H
CTEMP 25.9 ¢
ELVNT DMSO
[EXREF 0.0C ppm
BF 1.20 Hz
RGAIN 24
i M
L |
-
[ L ‘
EP)
T ¥ T T I T I I [ T I T T T T [ T T T T T
] 175 150 125 100 75 50 25 0
3-Me Ph rt dioxane
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\3-Me-NH\3-MePh-rt DEPT-2013.als
DFILE 3-MePh-rt_DEPT-2013.als
ICOMNT  3-Me Ph rt dioxane
DATIM Tue Mar 19 16:46:39 2002 Ph
PENUC 13C O'O Ph
EXMOD DEPT HO.
DEFRQ 75.45 MHz
[PBSET 124.00 KHz Me
BFIN 1840.00 Hz
POINT 32768 N™TO0
PREQU 20408.10 Hz H
SCANS 200
ACOTM 1.6056 sec 7a
ED 1.3%40 sec
[PW1 8.50 usec
[[RNUC 1H
ICTEMP 25.3 ¢
ELVUNT DOMSO
[EXREF 0.0C0 ppm
EF 1.20 Hz
RGAIN 25
e
Cla
FEM
T T T | T T T T I 1 [ T I I T T T E T T T I I T ‘ T | T
o 175 150 125 100 75 50 25 0




3-Pr rt dioxane

C:\Documents and Settings\Owner\jEfXfNfgfbfv\Nishino Lab\kumabe-NMR data)\3-Pr-NH%\2-Pr-DIOXANE NON-2012.als

DFILE 31-Pr-DIOXANE NON-2013.als
COMNT 3-Pr rt dioxane
DATIM Mon Apr 07 10:31:06 2003

pBNUC  1H o, FPh
EXMOD NON 0’ Ph
DBFRQ 300.40 MHz HO

DESET 130.00 KHz

DEFIN 1150.00 Hz Pr
POINT 32768

FREQU §013.20 Hz N™ ™0
SCANS 16 H

o™ 5.4493 sec

IPD 1.5510 sec 7b

Wl 5.20 usec

IRNUC  1H

cTEMP 21.7 ¢

BLVNT DMSO

EXREF 0.00 ppm

BF 0.12 Kz

RGAIN 14

PFM
T | T T T T T T T T T T T
10 8 & 4 2 o
3-Pr rt main
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab‘kumabe-NMR data’\3-Pr-NH'\3-Pr-DIOXANE BCM-2013.als
DFILE 3-Pr-DIOXANE BCM-2013.als
ICOMNT 3-Pr rt main
[DATIM Mon Apr 07 10:21:28 2003
benuC  13C Ph
EXMCD  BCM Ph
BFRQ 75.45 MHz HO.
DBESET 124.00 KHz
OEFIN 1840.00 Hz Pr
[POINT 32768
IFREQU 20408.10 Hz N (0]
SCANS 100 H
PCOTM 1.6056 sec
FD 1.3940 sec 7b
IPW1 4.20 usec
IRNUC 1H
ICTEMP 22.8 ¢
ELVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 22
I
[
fi
il | i i 1 i
PPEM
T T T T T T T T I T T T T T T T T T T T T T T
po 1795 150 125 100 75 50 25 o




3-Pr rt dioxane

C:\Documents and Set:ings\Owner\!EIXINfgbeV\lehlno Lap\kumabe-NMR data\3-Pr-NH.3-Pr-DIOXANE DEPT-2013.als

DFILE 3-Pr-DIOXANE DEPT-2013.als
ICOMNT 3-Pr rt dioxane
[CATIM Mon Apr 07 10:27:55 2003
CBNUC 13C
DEPT 0. Fh
75.45 MHz O Ph
124 .00 KHz HO.
1840.00 Hz
32768 Pr
20408.10 Hz N (]
100 H
1.6056 sec
1.3940 sec 7b
8.50 usec
1B
22.1 c
DMSO
39.50 ppm
1.20 Hz
25
i ([l b
i " 1 i
PEM
T T 'I T T T I i T T T I T I T T T T T
175 is0 125 100 75 50 25 o
3-PrNH r.t. peroxide & dioxane
C:\Documents and Settings\Owner\fffXfNfgfbiviNishino Lab‘kumabe-NMR data3-Pr-NH\3-Pr-RT MIX NON-2013.als
bFILE 3-Pr-RT_MIX_NON-2013.als
[COMNT 3-PrNH r.t. peroxide & dicxane
[PATIM Sun Mar 09 14:57:38 2003 A mixture of
PBENUC  1H
[EXMCD  NON o Ph HOO  Ph
PBFRQ 300.40 MHz O’ Ph (] Ph
DESET 130.00 KHz HO.
PEFIN 1150.00 Hz
[FOINT 32768 Pr Pr
IFREQU 6013.20 Hz
lscnns 16 N"~0 N" ™0
I COTM 5,4493 sec H and H
[PD 1.5510 sec
lpw1 5.20 usec 7b 8b
IRNUC 1H
"TEMP 22.4 c
LVNT CDCL3
[EXREF 0.00 ppm
[BF 0.12 Hz
[RCAIN g
PPM
T [ T T T T T T T T T T
10 =3 4 2




3-PrNH r.t. peroxide & dioxane

C:\Documents and Settings\Owner\fff{XfNfgfbfviNishinc Lab\kumabe-NMR datal\3-Pr-NH\3-PFr-RT MIX BOM-2013.als

DFILE 3-Pr-RT_MIX_BCM-2013.als
ICOMNT 3-PrNH r.t. peroxide & dioxane
[DATIM Sun Mar 03 14:48:26 2003 A mixture of
pENUC  13C
Exmop  3cm o Fh HOO, Ph
PEFRO 75.45 MHz o] Ph (o] Ph
PBSET 124.00 KHz HO
PBEIN 1840.00 Hz
[POINT 32768 Pr Pr
[FREQU 20408.10 Hz
[BCANS 100 ” D E 0
CQTM 1.6056 sec and
PD 1.334C sec
PW1 4.20 usec 7b 8b
ITRNUC 1B
ICTEME 23:9 ©
SLVNT CDCL2
EXREF 0.00 ppm
EF 1.20 Hz
RGATN 24
PEM
T T T T T T T T T 7T T T T T | T 1 T T T I I i T T I [ T I T T T
200 175 150 125 100 75 50 25

3-Bu-NH Ph rt dioxane?

C:\Documents and Setthgs\Dwner\fffoNjgfhjv\lehinD Lab\kumabe-NMR data\3-Bu-NH\3-BuNH NON-2013.als

DFILE
ICOMNT
OATIM
RENUC
EXMOD
OBFRO
CBSET
CBFIN
POINT
[FREQU
lscans
ILCQTM
1238]
[Pr1
IRNUC
ICTEMP
ISLVNT
EXREF
BF
RGAIN

3-BuNH_NON-20132.als

3-Bu-NH Ph rt dioxane?

Thu Apr 11 19:01:40 2002

A A mixture of

NON
360.40 Mz o Pgh %OO Ph
130.00 KHz o Ph

1150.00 Hz HO
32768
6013.20 Hz Bu Bu
16
5.4493 sec H 0 H ©
1.5510 sec and

i% 5.20 usec 7c 8c

CDCL3
0.00 ppm
0.12 Hz




3-Bu-NH Ph rt dioxane?

C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishino Lab\kumabe-NMR data\3-Bu-NH\3-BuNH BCM-2013.als

PFILE 3-BuNH BCM-2013 als ;
[COMNT 3-Bu-NH Ph rt dioxane? A mixture of
PATIM Thu Apr 11 18:52:13 2002
beruC  13C o /Fh HOO. Ph
EXMOD  BCM o] Ph @] Ph
barRg 75.45 Mz HO
ORSET 124.00 KHz
PEFIN 1840.00 Hz Bu Bu
POTNT 32768 N
[FREQU 20408.10 Hz H S ” o
lscans 100 and
(LCOTM 1.6056 sec
D 1.3940 sec 7c 8c
Pl 4.20 usec
TRNUC  1H
[CTEMP 33.9 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25
BOM
T l T T T t | I T T T | T I | '| T I T T T T T I I T I [

200 175 150 125 100 75 50 25 s
3-Bu-NH Ph rt dioxane?
C:\Documents and Settirgs\owner\jffx:’Nfgfbfv\Nishino Lab\kumabe-NMR data\3-Bu-NH\121 1SH\MAIN DEPT . ALS
DFILE MAIN_DEPT.ALS
COMNT 3-Bu-NH Ph rt dioxane? A mixture of
DATIM Thu Apr 11 18:58:35 2002
pBRUC  13C o Ph HOO  Ph
[EXMOD DEET . Ph o)
PBFRQ 75.45 MHz HO. ¢ Fh
PBSET 124.00 KHz
DBFIN 16840.00 Hz Bu 8u
[POINT 32768
FREQU 20408.10 Hz N0 N™~0
[SCANS 100 H and H
leoTM 1.6056 sec
bD 1.3940 sec 7c 8¢
[PW1 8.50 usec
RNUC 1R
ICTEMP cr i B
ISLVNT ~ CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 23

. - — " - ke e et
PEM

T I T T T I l T T T T T I T T I T T T T T T T

200 175 150 125 100 75 50 25 0




3-Ph NH Ph rt F1

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab‘kumabe-NMR data)3-PhNH\3-Ph-NH-mix-RT F1 NON-2013.als

PFILE 3-Ph-NH-mix-RT_Fl1_NON-2013.als
COMNT 3-Ph NH Ph rt F1
PATIM Mon May 27 09:14:12 2002
PBNUC  1H A mixture of
EXMOD NON
PBEFRQ 300.40 MHz o, Fh HOO_ Ph
DESET 130.00 KHz z
DEFIN 1150.00 Hz HO ¢ D o Ph
[POINT 32768
[FREQU £013.20 Hz Ph Ph
lSCANS 16
hcoTM 5.4493 sec N™ 70 N0
[FD 1.5510 sec H and H
[PW1 5.20 usec
FrRvUC 1R 7d 8d
ICTEMP 21.3 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 9
PPM
T T T i T I T —I I I I T T I
10 6 4 2 0
3-Ph NE Ph rt F1
C:\Documents and Settings‘\Owner\fffXfNfgfbfv\Nishino Lab‘kumabe-NMR data'3-PhNH\3-Ph-NH-mix-RT F1 BCM-2013.als
DFILE 3-Ph-NH-mix-RT _F1_BCM-2013.als
COMNT 3-Ph NH Ph rt F1 .
DATIM Mon May 27 09:04:47 2002 A mixture of
pBNUC  13C
EXMOD  BCM o Fhn HOO_ Ph
OBFRQ 95.45 MHz o Ph O Ph
BSET HO
124.00 KHz
PBFIN 1840.00 Hz
POINT 32768 Ph Ph
[FREQU 20408.10 Hz
lsCANS 100 ﬁ 0 H e}
RCQTM 1.6056 sec and
10 1.3940 sec
w1 4.20 usec 7d 8d
IRNUC 1K
[CTEMP 22.4 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23
i
PEM
T | 1 I T I 1 I i T i T T T T T T T T
200 150 125 100 75 50 25 0




3-Ph NH Ph rt F1

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR

data\3-PhNH\3-Ph-NH-mix-RT Fl DEPT-2013.als

DFILE 3-Ph-NH-mix-RT_F1_DEPT-2013.als
COMNT 3-Ph NH Ph rt F1
DATIM Mon May 27 05:11:08 2002 o
bawue  13c A mixture of
[EXMOD  DEPT
CEFRQ 75.45 MHz ) Pn HOO_ Ph
PBSET 124.00 KiHz HO O Ph o] Ph
PBFIN 1840.00 Hz
[POINT 32768
[FREQU 20408.10 Hz Ph Ph
lscans 100 N0 N"~0
IBCQTM 1.6056 sec H H
PD 1.39%40 sec and
[Pl B.50 usec 7d 8d
ITRNUC 1H
cTEMP 22.0 ¢
ISLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23

i " - L " - o

1 ST il
PPM
T i T T I J I ] T I I T T T 11 I
200 175 150 75 50 25

3-Me ClPh r.t.

main (dioxane)

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\3-Me-NH\C1Ph\3-Me-ClPh-rt NON-2013.als

FILE 3-Me-ClPh-rt NON-2013.als
OMNT 3-Me ClPh r.t. main(dioxane}
PATIM Thu Mar 13 15:29:35 2003 Ar
peNUC  1H O,O A
EXMOD  NON HO r
DBFRQ 300.40 MHz
OBSET 130.00 KHz
DEFIN 1150.00 Hz Me
POINT 32768 N™~0
FREQU 6013.20 Hz H
lscaNs 16
RCOTH 5.4493 sec Te: Ar= 4‘C|'CEH4
[FD 1.5510 sec
[PWL1 5.20 usec
IRNUC 1H
CTEMP 22.5 ¢
[SLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 14
i L)
PEM
T T T T T T T
10 2 a




3-Me ClPh r.t. main(dioxane)

C:\Documents and Settings\Owner\fffXfNfgfofviNishino Lab‘kumabe-NMR data\3-Me-NH\C1Ph\3-Me-CiPh-rt BCM-2013.als

DFILE 3-Me-CiPh-rt_BCM-2013.als
[COMNT 3-Me ClPh r.t, main(dioxane)
DATIM Thu Mar 13 15:19:13 2003
pBNUC  13C Ar
EXMOD BCM O,
DBFRQ 75.45 MHz HO. @) Ar
DBSET 124.00 Kz
PEFIN 1840.00 Hz
POINT 32768 Me
FREQU 20408.10 Hz N (0]
SCANS 100 H
ACOTM 1.6056 sec
PD 1.3940 sec ' = 4-C|-
w1 4.20 usec FE AT =0 0gHy
IRNUC 1H
ICTEMP 23.4 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BE 1.20 Hz
RGAIN 25
My
i i | | | i g i
. 1 " | ) en] i ml
PEM
T T T T T T T T 1) T I T T T T T T T T T T I I | T I I T T T T I } I
po 175 150 125 100 75 50 25 0

3-Me MePh r.t.

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Labl\kumabe-NMR data\:ﬁ-Me—NH\Mg‘_P;h\B-Me-MePh‘rt NON-2013.als
DFILE  3-Me-MeFh-rt NON-2013.als

COMNT 3-Me MePh r.t.

PATIM Thu Mar 13 16:58:45 2003

pBNUC  1H A mixture of

[EXMoD  NON

pBFRQ 300.40 MHz o A HOQ_ Ar
DBSET 130.00 KHz (o8 Ar o] AT
bEFIN 1150.00 Hz HO.

POINT 32768

FREQU 6013.20 Hz Me Me
SCANS 16

BCOTH 5.4433 sec m 0 H 0
PO 1.5510 sec

lPw 1 5.20 usec - Ap =

e Th 7f and 8f: Ar = 4-Me-CgH,
cTEMP 22.8 ¢

ISLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 10

10




K-Et Ph reflux F1

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLimf3 mf —pfRigfhflftf%f \N-Et reflux\N-Et-Ph-reflux-NON-2013.als

PFILE N-Et-Ph-reflux-NON-2Z013.als
ICOMNT N-Et Ph reflux FL Ph
DATIM Thu Oct 10 22:55:57 2002 Ph
DENUC  1H O
[EXMOD NON
BFRQ 300.40 MHz X
OBSET 130.00 KHz
DBFIN 1150.00 Hz
[POINT 32768 r‘“ o
[FREQU 6013.20 Hz Et
lscans 16
RCQTM 5.4483 sec 9b
|PD 1.5510 sec
PW1 5.20 usec
TaNUC  1H
K TEMP 23.2 ¢
SLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGATN 15
FPM
T T [ T T I T T T I

o 8 & a 2 0
N-Et Ph reflux F1
C:\Documents and Settings\Owner\ffjXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmj§fmf —BfWfqfhflft %f "\N-Et reflux\N-Et-Ph-reflux-BCM-2013.als
DFILE N-Et-Ph-reflux-BCM-2013.als
COMNT N-Et Ph reflux F1
DATIM Thu Oct 10 23:24:36 2002 Ph
pBNUC  13C Ph
[EXMOD  BCM (o]
BERQ 75.45 MHz
BSET 124.00 KHz =
OBFIN 1840.00 Hz
[POINT 32768 NTg
FREQU 20408.10 Hz i
[ECANS 500 Et
RCQTH 1.6056 sec
B0 1.3944 sec 9b
EW1 4,25 usec
IRNUC 1H
ICTEMP 23.6 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGATN 25

1 1 i | i’

PEM
T T T T T I T T T T T T T I T T T I T T T T T T T T T [
175 150 125 100 75 50 25 o




N-Et Ph reflux F1

C;\Documents and Settings\Owner\fffX/Nfgfbfv\Nishino Lab\kumabe-NMR data\2-fLfmfSfmf —bfWfgfhflftf=f"\N-Et reflux\N-Et-Ph-reflux-DEPT-2013.als

[DFILE N-Et-Ph-reflux-DEPT-2013.als
COMNT N-Et Ph reflux Fl
PATIM Thu Oct 10 23:40:13 2002 Pn
PBNUC  13C Ph
EXMOD DEPT O
DBFRQ 75.45 MHz
CBSET 124.00 KHz =
CEFIN 1840.00 Hz
POINT 32768 N 0
[FREQU 20408.10 Hz !
lscans 300 Et
RCOTM 1.6056 sec
ED 1.3840 sec Qb
[PW1 8.50 usec
LRNUC 1H
ICTEMP 23.0 ¢
SLVNT CDCL3
[EXREF 77.00 ppm
BF 1.20 Hz
HGAIN 25
EPM
| I T I T T I [ T Tl I T T T T T T T T T T T 1
0 175 125 100 75 50 25 0
NPr Ph reflux
C:\Documents and Settings\Owner\ff{XfNfgfbfviNishino Lab\kumabe-NMR data\2-fLimfEfmf —Bfuigfhflftfsf " \NPr\NPr-Ph REF NON-2013.als
DFILE NPr-Ph_REF_NON-2013.als
[COMNT NPr Ph reflux
DATIM Thu Feb 26 20:07:41 2004 Ph
PENUC 1H Ph
EXMOD NON o]
PBFRQ 300.40 MHz
DBSET 130.00 KHz
BFIN 1150.00 Hz
[POINT 32768
FREQU 6013.20 Hz [.\J 0
SCANS 16 Pr
RB.COTM 5.4493 sec
FD 1.5510 sec 9c
PW1 5.80 usec
TRNUC 1H
CTEMP 23.8 ¢
BLVNT CDCL2
[EXREF 0.0C ppm
e 0.12 Hz
RGAIN 12
PPM




NPr reflux

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmfSfmf"—pfWfgfhflftfaf"\NPr\NPr-Ph REF BCM-2013.als

DFTLE NPr-FPh_REF_BCM-2013.als
COMNT  NPr reflux
DATIM Thu Feb 26 20:15:55 2004
PBNUC  13C Ph
EXMOD BCM Ph
PBFRQ 75.45 MHz 0
OESET 124.00 KHz
DBEFIN 1840.00 Hz =
[POINT 32768
[FREQU 20408.10 Hz N0
jsCANS 40 [
hcoT™ 1.6056 sec Pr
(D 1.3940 sec
[PW1 5.00 usec 9c
TRNUC 1H
CTEMP 23.7 ¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25
i 1
iadi Ll | ! didch | I
| | { [, Jl
L | | il | I
PP
T T I [ T T T T T T T T T ] I | T T I I T T T I 1

2oo 175 150 125 100 5 50 25 o
NPr reflux

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2- fLfmf3fmf —Bfvigfhflft fLf " \NPr\NPr-FPh REF DEPT-2013.als

FILE NPr-Ph REF_DEPT-2013.als

[CCMNT NPr reflux

DATIM Thu Feb 26 20:19:10 2004

pBNUC 13C Ph
EXMOD DEPT Ph
DEFRG 75.45 MHz O

BSET 124 .00 KHz

bBrIN 1840.00 Hz o

FOINT 32768 |

[FREQU 20408.10 Hz 2 N0
ISCANS 40 |

Naleuy ] 1.6056 sec Pr

(PD 1.3940 sec

i1 10.00 usec ¢

lrWUC  1H

ICTEMP 23.4 ¢

SLVNT CDCL3

[EXREF 77.00 ppm

BF 1.20 Hz

RGATN 25

PEM




NBn Ph reflux F1

C:\Documents and Settings\Owner\fFffXfNfgfbfviNishino Lab\kumabe-NMR data\ZAEi\NBn-Ph reflux\NBn-Ph-reflux-non-2013.als

PFILE NBn-Ph-reflux-non-2013.als
ICOMNT HNBn Ph reflux F1
DATIM Sun Jul 0B 12:12:02 2001
pBNUC  1H Ph.
EXMOD NON Ph
DBERD 300.40 MHz (o]
OBSET 130,00 KHz
OBFIN 1150.00 Hz =
POINT 32768
FREQU 6013.20 Hz
SCRNS 16 I>\' o
RCOTM 5.4493 sec Bn
FD 1.5510 sec
PUW1 5.20 usec 9d
IRNUC 1H
ICTEMP 24.8 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 10
EPM
T ! T I [
2 0
NBn Ph reflux F1
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\#AG®+\NBn-Ph reflux\NBn-Ph-reflux-BCM-2013.als
FILE NBn-Ph-reflux-BCM-2013.als
OMNT NBn Ph reflux F1
DATIM Sun Jul 0B 12:08:51 2001
ENUC  13C Phph
EXMOD BCM o]
OBFRQ 75.45 MHz
LBSET 124,00 KHz X
CBFIN 1840.00 Hz
[FOINT 32768
IFREQU 20408.10 Hz |N 0
[SCANS 76 Bn
BCQTM 1.6056 sec
BD 1.3940 sec
PWl 4.20 usec d
IRNUC 1H
256
CDCL3
¢.00 ppm
1.20 Hz
25
PEM
T I T T | T E | ’ l T T ] T
175 15 125 100 75 50 25 0




NBn Fh

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘\ZAG+\NBn-Ph reflux\NBn-Ph-reflux-DEPT-2013.als

reflux F1

[PFILE NBn-Ph-reflux-DEPT-2013.als
[COMNT NBn Ph reflux F1
DATIM Sun Jul 08 12:16:33 2001 Ph
DENUC  13C Ph
[EXMOD DEPT 0
OBFRQ 75.45 MHz
CBSET 124.00 KHz =
CBFIN 1840.00 Hz
POINT 32768
FREQU 20408.10 Hz r.\l 0
SCANS 56 Bn
RCQTM 1.5056 sec
ED 1.3940 sec od
EW1 8.50 usec
TRNUC  1H
CTEMP 24.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 22

b n e ST——" w o ’ Ll I S . S o Jon b Ao e dhsorin

BEM
T T T T | T T I T T T I T T 1
175 150 125 100 75 50 25 o
NH PH dihydrofuran F1
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\2- fLfmf&fmi —BfWfgfhflftf%f " \NH-Ph-reflux\NH-Ph NON F1-2013.als
DFILE NH-Ph_NON_F1-2013.als
[COMNT NH PH dihydrofuran F1
DATIM Thu Jun 28 18:59:17 2001 Ph
PBNUC 1H 0 Ph
[EXMOD NON
OBFRQ 300.40 MHz
OBSET 130.00 KHz H?-D 3
bBFIN 1150.00 Hz e
POTHT 12768 N™™0
FREQU 6013.20 Hz H
sCANS 16
ROQTH 5.4493 sec 9e
FD 1.5510 sec
[PW 1 5.20 usec
IRNUC  1H
CTEMP 25.0 ¢
[SLVNT DMSO
EXREF 2.49 ppm
BF 0.12 Hz
RGAIN 15
DMSo
L i .
PPM
T T T T T 1 T T T
S 6 0




NH PH dihydrofuran Fl

C:\Documents and Settings\Owner\ff/XfNfgfbfviNishino Lab\kumabe-NMR data\2-jLfmf3fmf —EfWfafnfljtf %/ " \NH-Ph-reflux\NH-Ph BCM F1-2013.als

PFILE NH-Ph_BCM_F1-2013.als
[COMNT NH PH dihydrofuran F1
DPATIM Thu Jun 28 18:55:59 2001 Ph
DENUC  13C Ph
[EXMoD  BCM o]
PBFRQ 75.45 MHz
PBSET 124.00 KHz x . DMIO
PBFIN 1840.00 Hz
IPOINT 32768
FREQU 20408.10 Hz ﬁ 0
[SCANS 100
(BCQTM 1.6056 sec
PD 1.3940 sec %e
PW1 4.20 usec
LRNUC 1H
CTEME 26.0 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 23
i
I
i L
I i i 0 |
9 { 3 |
220

T T T ! T T | T | I T [ T T T T
L] 175 150 125 100 75 50 25 Q
NH PH dihydrofuran F1
C:\Documents and Settings\Owner\FEjXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLimfEfmf "—BfWfgfhfiftf%f"\NH-Ph-reflux\NH-Ph DEPT F1-2013.als
PFILE NH-Ph DEPT_F1-2013.als
ICOMNT NH PH dihydrofuran F1
PATIM Thu Jun 28 18:06:31 2001 Ph
PENUC 130 Ph
[EXMOD DEPT o]
[PBFRQ 75.45 MHz
PBSET 124.00 KHz =
DBFIN 1840.00 Hz
POINT 32768
FREQU 20406.10 Hz E 0
ISCRNS 100
BCOTM 1.6056 sec
ED 1.3340 sec 9e
PW1 8.50 usec
IRNUC 1H
CTEMP 24.9 ¢
BLVNT DMSO
EXREF 39.50 ppm
BE 1.20 Hz
RGAIN 24

PPM

I T T T I T | T T T T T T T T T T

2po 175 150 125 100 75 50 25 a




NMe C1Ph reflux F1

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmfSfmf —pfWfgfhflftf%f"\NMe-C1Ph\NMe-C1PH NON F1-2013.als
FILE NMe-ClPH NON F1-2013.als
OMNT NMe CLlPh reflux F1

DATIM Thu Jun 21 16:01:43 2001

BNUC  1H B
EXMOD  NON o

pBFRQ 300.40 Miz

pRSET 13000 Kz 5

bBFTN 1150.00 Hz

POINT 32768

[FREQU 6013.20 Kz N0
scans 16 e

oot 5.4491 sec

[FD 1.5510 sec

Pl 5.20 usec 9f: Ar = 4-Cl-CgH,4
tavuc 1w

eTERP 24.4 ¢

sLyNT cDCL3

EXREF 0.60 ppn

BF 0.12 Hz

RGAIN 12

PEM
I I T T =1 T I ‘ T T T T T T
1o ] & 4 2 [
NMe ClPh reflux F1
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLimfSfmf —pfWigfhflft f%f \NMe-C1Ph\NMe-C1PH_BCM F1-2013.als
brLE NMe-C1PH_BCM_F1-2013.als
[COMNT NMe ClPh reflux_Fl
PATIM Thu Jun 21 15:57:55 2001
peNUC 130 Ar
EXMOD  BCM Ar
PEFRO 75.45 MHz O
PBSET 124.00 KHz
PBFIN 1840.00 Hz -
[POINT 32768
FREQU 20408.10 Hz N0
SCANS 100 i
BooTH 1.6056 sec Me
FD 1.3940 sec
el 4.20 usec Sf:Ar = 4-Cl-CgH,
[RNUC  1H
ICTEMP 25.4 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 34
PPM
T I T T T T T T T T T T | T T T I T T T T T T T T I T T T I T T T
175 150 125 100 75 50 25 ]




NMe C1Ph reflux F1

C:\Documents and Settings\Owner\ffiXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmf3fmf —BfWfgfhflftf%f*\NMe-C1lPh\NMe-C1PH DEPT F1-2013.als

brire mme-cien pEPT F1-2013.als
ICOMNT NMe ClPh reflux F1
DATIM Thu Jun 21 16:03:35 2001
pBENUC  13C Ar
EXMOD DEPT Ar
barrg 75.45 MHz O
PBSET 124.00 KHz
PBFIN 1840.00 Hz =
POINT 32768
FREQU 20408.10 Hz N0
SCAENS 22 '
eoT 1.6056 sec Me
[FD 1.3940 sec
Pwl 8.50 usec 9 Af=4'CW"CaH4
TRNUC 1H
CTEMP 23.1 ¢
lSLVNT  CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 25
PEM
T I I T I | | T T I T T T T T T I T T T T T T
0 175 150 125 100 75 25

NMe MePh dihydrofuran

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLfmfSfmf —bfWigfhflftfLf \NMe-MePh-reflux\NME-MEPH NON F1-2013.als

DFILE NME-MEPH_NOM_F1-2013.als
COMNT NMe MePh dihydrofuran
DATIM Mon Jun 25 10:20:28 2001 Ar
OBNUC  1H Ar
EXMOD  NON O
IOBFRO 300.40 MHz
BSET 130.00 KHz =
OBEIN 1150.00 Hz
[PCINT 32768 N ™0
[FREQU 6013.20 Hz !
lBCaNS 16 Me
RCOTM 5.4493 sec
pD 1.5510 sec 9g: Ar= 4-Me-CgH,
[PW1 5.20 usec
TRNUC  1H
ICTEMP 28.1 ¢
SLVNT ~CDCL3
[EAREF 0.60 ppm
EF 0.12 Hz
[EGAIN 8
PRM
T T T T I T —l— T l T T
1o 8 5 4 2




NMe MePh dihydrofuran

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmf&fmf —bfWfgfhflft %5 \NMe-MePh-reflux\NME-MEPH bcm F1-2013.als

DFILE NME-MEPH_bcm F1-2013.als
COMNT NMe MePh dihydrofuran
DATIM Mon Junm 25 10:13:01 2001 Ar
pBNUC  13C Ar
[EXMOD  BCM 0
PBFRQ 75.45 MHz
PBSET 124.00 KHz =
PBFIN 1840.00 Hz
[POINT 32768 N0
[FREQU 20408.10 Hz {
lSCANS 50 Me
hcgT™ 1.6056 sec
bD 1.3940 sec 9g: Ar = 4-Me-CgH,
[PW1 4.20 usec
tRNUC 1
cTEME 28.7 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 23
i w M ‘ . = \
PPM
T T T T I I | I T I T T T T T 1
400 175 150 125 100 75 50 25

WME MePh dihydrofuran

C.\Documents and Settings\Owner\fffXfNfgfbfviNishing Lab\kumabe-NMR data\2-fLfmfEfmf"—BiWigfhflft s " \NMe-MeFh-reflux\NME-MEPH dept F1-2013.als

DFILE NME-MEPH_dept F1-2013.als

ICOMNT

NME MePh dihydrofuran

DATIM Mon Jun 25 10:17:03 2001 A(Ar
OBNUC  13C o
[EXMOD DEPT

OBFRO 75.45 MHZ N
OBSET 124.00 KHz

DEFIN 1840.00 Hz

POINT 32768 I:J (o]
[FREQU 20408.10 Kz b
scans 50

bo 13940 sec 9g: Ar = 4-Me-CsH,
Pl 8.50 usec

IRNUC  1H

ICTEMP 28.8 ¢

ISLVNT CDCL3

[EXREF 77.00 ppm

BF 1.20 Hz

RGATN 23

PPM

75

50

25




6-Me NH Ph reflux dihydrofuran

C:\Documents and Settings\Owner\ffjXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLfmfEfmf"—BfWiqshflftfnf"\6-Me\8-ME PH REF NON-2013.als

DFILE 8-ME_PH_REF NON-2013.als
COMNT €-Me NH Ph reflux dihydrofuran Ph
DATIM Tue Mar 09 04:06:21 2004 Ph
pBNUC 1H o
[EXMOD  NON
PBFRQ 300.40 MHz Il,;) Me e
[OBSET 130.00 KHz
PBFIN 1150.00 Hz
U
bornT 32768 L/T)" (o H 0
[FREQU 6013.20 Hz
ISCANS 16
hCQT™ 5.4493 sec Sh
iz08] 1.5510 sec
[PW1 5.80 usec
[[RNUC 1H
[CTEMP 25.0 ¢
SLYNT DMSO
EXREF ¢.00 ppm
BF 0.12 Hz
RGAIN 19
k«‘ -
BPM
T I T T I T T T 1 T T [
12 10 8 3 2 0
6-Me NH Ph reflux dihydrofuran
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab'\kumabe-NMR data\2-fLimfSimf —bfWigfhflftf%f"\6-Me\B8-ME_PH REF BCM-2013.als
DFILE 8&-ME_PH_REF BCM-2013.als
COMNT 6-Me NH Ph reflux dihydrofuran
DATIM Tue Mar 09 04:25:49 2004
PENUC  13C PhPh
[EXMOD  BCM o)
OBFRQ 75.45 MHz
OBSET 124.00 KHz Me 2
CBFIN 1840.00 Hz
[POINT 32768
[FREQU 20408.10 Hz N™ ™0
lsCaNS 300 H
BCQTM 1.6056 sec
PD 1.3940 sec Sh
Fwl 5.00 usec
IRNUC 1H
CTEMP 25.0 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 22
4 hadl L i " § !
| i ; { | "
PEM
T T T T T T T T ! T T T T I T T I T T T T T T T
po 175 150 125 100 75 50 0




6-Me NH Ph reflux dihydrofuran

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\z-fLfmfSfimf ~pfwfafhflftfsf"\6-Me\8-ME PH REF DEPT-2013.als

PFILE 8-ME_PH_REF_DEPT-2013.als
COMNT 6-Me NH Ph reflux dihydrofuran
DATIM Tue Mar 09 04:42:50 2004 Ph
PBNUC  13C Ph
EXMOD DEET o]
DEFRQ 75.45 M Me
PBSET 124.00 KH =
PBFIN 1840.,00 Hz
[POINT 32768 N0
[FREQU 20408.10 Hz H
[SCANS 300
CQTM 1.6056 sec oh
e} 1.3940 sec
[Pl 10.00 usec
IRNUC 1H
ICTEMP 25.3 ¢
ISLVNT DMSO
[EXREE 9.50 ppm
BF 1.20 Hz
RGAIN 25
L g 1 | It d ALl i i il i
i | | |
il | | i | ek Lk | |
PEM
T T T T T I T T I I I T I T T T
2po 175 150 125 100 75 50 25 o
single_pulse
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab‘\kumabe-NMR data\z-fLimi5fmf ~EfwfgfhflftfLf"\6-Me-NH-reflux\6-Me-NH-Fh-non-2013.als
DPFILE 6&-Me-NH-Ph-non-2013.als
COMNT single_pulse
DATIM 2012-09-10 10:21:54 Ph
pBNUC  1H Ph
[EXMOD single_pulse.ex2 0
[OBFRC 500.16 MHz "DIV[‘;D
BSET 2.41 KHz \ =
PBFIN 6.01 Hz
[POINT 16384 N0
FREQU 3384.38 Hz Me H
scans 15 €
ACQTM 1.7459 sec
PD 5.0000 sec 9i
[PW1 5.63 usec
TRNUC 1H
ICTEMP 21.2 ¢
ISLVNT DMSO
EXREF 0.00 ppm
BF 1.20 Hz
RGATN 38
e N
PEM
I T T T T ) T T T
10 0




C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLfmf3fmf"-bfWfgfhilfti%f\8-Me-quinoline\6-Me-NH-Ph-bem-2013.als

DFTLE 6-Me-NH-Ph-bcm-2013 als
[COMNT
DATIM 2012-09-11 04:44:00 Ph
CBNUC I?C Ph
[EXMOD single pulse dec Q
OBFRQ 125.77 MHz
PESET 7.87 KHz R
PBEFIN 4.21 Hz
POINT 26214
FREQU 31446 .06 Hz ﬁ 0
ISCANS 10000 Me
RCQTM 0.8336 sec
[PD 2.0000 sec gi
[FW1l 3.33 usec
IRNUC 1H
ICTEMP 22.0 c
SLVNT DMSO
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 54
DS
i
|
" Ml
i X !
" EM
I T T I T T I ] I | | T T T T T T ] I |
[¢] 175 150 125 100 75 50 25 a
6-Cl Ph reflux dihydrofuran
C:‘\Documents and Settings\Owner\ffiXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLimf5fmf ~pfWigfhflftf%f"\6-C1\6-CL PH REF NON-2013.als
DFILE 6-CL_PH_REF_NON-2013.als
COMNT 6-Cl Ph reflux dihydrofuran
CATIM Mon Mar OB 14:02:14 2004 Ph
PENUC  1H Ph
EXMOD NON o,
CBFRQ 300.40 MHz Cl
CBSET 130.00 KHz By
CBFIN 1150.00 Hz
FOINT 32768 N0
[FREQU 6013.20 Hz H
[BCANS 16
RCQTM 5.4493 sec g;
[FD 1.5510 sec
[PW1 5.80 usec
IRNUC 1H
ICTEMP 25.0 ¢
ELVNT DMSO
[EXREF 2.49 ppm
BF 0.12 Hz
RGAIN 19
a0
TS
PFM
T T T T T T T T f | T T

2 10 € 2 0




6-C1 NH Ph reflux dihydrofuran

C:\Documents and Settings\Owner\jffXfNfgfbfviNishino Lab\kumabe-NMR data\2-fLfmfEfm{"—BfWfgfhflftfaf"\6-C1\6-CL_PH_REF_BCM-2013.als

FILE 6-CL_PH_REF_BCM-2013.als
[COMNT 6-C1 NH Ph reflux dihydrofuran
PATIM Tue Mar 0% 03:41:36 2004 Ph
penve  13c Ph
[EXMOD BCM 0
DBFRQ 75.45 MHz Cl
pBSET 124.00 KHz =
DBFIN 1840.00 Hz
[POINT 32768 N0
FREQU 20408.10 Hz H
SCANS 300
hCQTM 1.6056 sec 9j
PD 1.3540 sec
[PW1 5.00 usec
TRNUC  1H
CTEMP 25.0 ¢
SLVNT DMSO
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 24
e DMED
1
‘ {
i
T T T I T T T T T T T T T T T T T T
175 150 125 100 75 50 25 0
6-C1 NH Ph reflux dihydrofuran
C:\Documents and Settings\Owner\ffiXfNfgfbfviNishino Lab\kumabe-NMR data\z-fLimfSfmf —pfWfgrhflitfuf"\6-C1\6-CL PH REF DEPT-2013.als
DFILE 6-CL_PH_REF _DEPT-2013.als
[COMNT 6-Cl NH Ph reflux dihydrofuran
DATIM Tue Mar 09 03:52:56 2004
bBrvuC  13C Ph
EXMOD DEPT Ph
LBFRO 75.45 MHz Q
CBSET 124.00 KHz Ccl
PEFIN 1840.00 Hz B
POINT 32768
FREQU 20408.10 Hz N0
[SCANS 200 H
COTM™ 1.6056 sec
PD 1.3940 sec Qi
PU1 10.00 usec
IRNUC 1H
ICTEMP 25.3 ¢
[SLVNT DMSO
EXREF 35.50 ppm
BF 1.20 Hz
RGATN 25
R i | I i i
| | | | T | ? (R J I j
1 | 1 i .
il 4y il b pi
PPM
T T I I T i I ‘ T T T T T T T T
po 175 150 125 100 75 50 25 )]




single pulse

C:\Documents and Settings\Owner\JffXiNfgfbfviNishino Lab‘\kumabe-NMR data‘\2-fLfmfifmf"—bfWigfhflftfaf \6-C1\8-Cl-NH-Ph-non-2013.als

bFILE 8-Cl-NH-Ph-non-2013.als

[COMNT single pulse Ph
PATIM 2012-09-14 17:17:56 Ph
CENUC  1H O
EXMOD single_pulse.ex2
CBFRQ 500.16 MHz X
DBSET 2.41 KHz
CBFIN 6.01 Hz
[POINT 13107 ﬁ o]
[FREQU 7507.32 Hz Cl
[SCANS 16
ACOTM 1.7459 sec gk
IFD 5.0000 sec
[FWl 5.63 usec
IRNUC 1H
CTEMP 21.5 ¢
SLVNT DMSO
EXREF 0.00 ppm &2
BEF 0.12 Hz
RGAIN 46
k/'DM! ©

10 B (3 4 2

single pulse decoupled gated NOE

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2- fLimfSfmf —pfWfafhflft “\6-Cl\8-C1l-NH-Ph-BCM-2013.als

DFILE 8-Cl-NH-Ph-BCM-2013.als

COMNT single pulse decoupled gated NOE Ph
DATIM 2012-09-18 02:37:01 Ph
OBNUC  13C o
[EXMOD  single_pulse_dec
DEFRO 125.77 MHz L
OBSET 7.87 KHz
PBFIN 4.21 Hz N™™0
[POINT 26214 cl H
[FREQU 31446.06 Hz
lscans 10000
lBCoTM 0.8336 sec 9k
i8] 2.0000 sec
Pl 3.33 usec
ENUC  1H
eTEME 22,20
SLVNT DMSO
EXREF 35,50 ppm
BE 0.12 Hz
MGAIN 50
£
L/DM ]

=]




6-F NH Ph reflux dihydrofuran

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\2-fLfmf5imf —pfWigfhflftfaf"\6-F-NH-Ph\6-F-NE-PH NON-2013.als

DFILE 6-F-NH-PH_NON-2013.als
[COMNT 6-F NH Ph reflux dihydrefuran
PATIM Tue Mar 0% 04:56:32 2004 Ph
DENUC  1H Ph
EXMOD  NON fe]
CBFRQ 300.40 MHz
CBSET 130.00 KHz =
OBFIN 1150.00 Hz
[POINT 32768
[FREQU 6013.20 Hz H 0
|SCANS 1e
RCOTM £.4493 sec ]
ED 1.5510 sec
PW1 5.80 usec
IRNUC 1H
CTEMP 1.1 c
SLVNT DMsO
[EXREF 2.49 ppm
BF 0.12 Hz
RGAIN 17
e Q-;_O
DMED
PEM
T T I T T
12 10 1]
6-F NH Ph reflux dihydrofuran
C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishino Lab\kumabe-NMR data\2-fLimfSfmf —bfWfginflftfsf \6-F-NH-Ph\6-F-NH PH BCM-2013.als
DFILE &-F-NH_PH_BCM-2013.als
[COMNT &-F NH Ph reflux dihydrofuran
DATIM Tue Mar 09 05:21:15 2004 Ph
PBENUC  13C Ph
[EXMOD BCM (0]
PEFRQ 75.45 MHz
PBSET 124.00 KHz >
CBFIN 1840.00 Hz
POINT 32768
[FREQU 20408.10 Hz N ¢}
ISCANS 400 H
CQTM 1.6056 sec
[PD 1.3844 sec 9l
=10 5.00 usec
IRNUC 1H
CTEMP 20.2 ¢
IELVNT DMSC
EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 22
BEM
T I T ‘ T T ‘ T T T T
175 150 125 ico 75 50 25 Q




6-F NH Ph reflux dihydrofuran

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino_Lab\kumabe-NMR data\2-fLfmfSfmf "~pfWiqfhflftf%f \6-F-NH-Ph\6-F-NH PH DEPT-2013.als

DFILE 6-F-NH_PH_DEPT-2013.als
[COMNT &-F NH Ph reflux dihydrofuran
DATIM Tue Mar 0% 05:41:54 2004
CBNUC  13C
EXMOD DEPT Ph,
BFRQ 75.45 MHz Ph
DBSET 124.00 KHz O
OBFIN 1840.00 Hz
[POINT 32768 F =
[FREQU 20408.10 Hz
lsCaNS 400
ICQTM 1.6056 sec H o
IPD 1.35%40 sec
Pwl 10.00 usec al
IRNUC 1H
ICTEMP 19.6 ¢
[BLVNT DMSO
[EXREF 39.50 ppm
BF 1.20 Hz
RGAIN 24
PPM
T LI I T T T T T T T T I T T T T I T T T T T I T
] 175 150 125 100 75 50 25
Ta
C:\Documents and Settings\Qwner\fffXfNfgfbfv\Nishino Lab\Hamada\productsg\Nishino-9m-non-2013.als
bFILE Nishino-Sm-non-2013.als
[COMNT  7a
DATIM Thu Nov 29 03:32:22 2007 Ph
PENUC  1H
EXMOD  NON i
PEFRQ 300.40 MHz O m
OBSET 130.00 KHz
OBFIN 1150.00 Hz 5
[POINT 16384
[FREQU 6006.01 Hz
[scans 16 II\J ©
ACOTHM 2.7279 sec Me
IPD 4.2720 sec
W1 5.20 usec 9m
[IRNUC 1H
CTEMP 23.7 ¢
ELVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGRIN 12
EPM
T T | T I I T T T |
8 € a 2 G




pl69-f2

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\Hamada\products\Nishino-9m-bcm-2013.als

DFILE Nishino-9m-bem-2013.als o]
COMNT pl69-f2
DATIM Thu Jul 19 09:44:08 2007 Ph
pBENUC  13C —
[EXMOD  BCM
PEFRQ 75.45 MHz 0 Ph
OBSET 124.00 KdHz x
PEPIN 1840.00 Hz
POINT 32768
FREQU 20356.23 Hz N0
lscans 1045
IBCQTM 1.6097 sec Me
PD 1.3300 sec
[PW1 4,20 usec om
TRNUC  1H
CTEMP 23.4 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 25

i

i

|

PEM
T T T T T T I T I I [ T [ T T T T I I T 1 T T T T T T
Q 175 150 125 100 75 50 25 0
Ta
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\Hamada\products\Nishino-Sm-dept-2013.als
DFILE Nishino-Sm-dept-2013.als
[COMNT  7a
DATIM Thu Nov 29 03:47:05 2007 Ph
PENUC  13C
EXMOD DEPT =
bEFRQ 75.45 MHz 0] Ph
OBSET 124,00 KHz
OBFIN 1840.00 Hz %
[FOINT 32768
[FREQU 20356.23 Hz N0
lsCaNs 53 '
lhcoTH 1.6097 sec Me
[FD 1.3900 sec
lewi1 8.50 usec 9m
LRNUC 1H
CTEMP 24.2 ¢
ISLVNT  CDCL3
[EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 25
PEM
I T T T T T I T T I T T I ] T I T I I T T T T T T T T T

Q 175 150 125 100 75 50 25




Td

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\Hamada\products\Nishino-gn-non-2013.als

bFILE Nishino-8n-neon-2013.als
[COMNT  7d
DATIM Wed Nov 28 09:16:09 2007
PENUC 1H
EXMOD NON
PBFRQ 300.40 MHz
PESET 130.00 KHz
CBFIN 1150.00 Hz
[POINT 16384
FREQU €006.01 Hz
[SCANS 16
pCQTM 2.7279 sec
[eD 4.2720 sec
PW1 5.20 usec
IRNUC 1H
CTEMP 23.2 ¢
BLVNT CDCL3 - Ar = 4-F-
EXREF 0.00 ppm n: Ar = 4-F-CgH,
BF 0.12 Hz
RGAIN 16
PEM
T T T T T T T T T I T T I
1o g 4 2
7d
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\Hamada\products\Nishino-9n-bcm-2013.als
FILE Nishino-9n-bcm-2013.als
fouwT 74 F
PATIM Wed Nov 28 10:22:27 2007
QBENUC  13C O
EXMOD BCM
EFRQ 75.45 MHz
OBSET 124,00 KHz —
OBFIN 1840.00 Hz o]
[POTNT 32768
FREQU 20356.23 Hz B Q
SCANS 1302 O
(eQTM 1.6097 sec F
= 1.3900 sec N"70
Wl 4.20 usec Me
[RNUC  1H
CTEME 24.2 ¢ on: Ar = 4.F-CBH4
ISLVNT CDCL3
[EXREF ©.00 ppm
BF 0.12 Hz
RGAIN 25
PEM
T T T I T T T T T T T T T T T I T T T T T T T T T T T
175 150 125 100 75 50 25 0




7d

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\Hamada\products\Nishino-9n-dept-2013.als

PFILE Nishino-%n-dept-2013.als
COMNT  7d F
DATIM Wed Nov 28 10:36:52 2007
OBNUC  13C
[EXMOD  DEBT
OBFRQ 75.45 MHz
OBSET 124.00 KHz —
PEFIN 1840.00 Hz O
[POINT 32768
[FREQU 20356.23 Hz O S O
[SCANS 266
pCoTM 1.6097 sec F
FD 1.3300 sec N 0
[FW1 8.50 usec Me
IRNUC 1H
CTEME 235940 9n: Ar = 4-F-CgH,
ELVNT CDCL3
[EXREF C.00 ppm
EF 0.12 Hz
RGRIN 25
FEM
1 T T I I T I T T T I T I T T I I I T I T I T T T
175 150 125 100 75 50 25

7c

C:\Documents and Settings‘\Owner\fffXfNfgfbfvi\Nishino Lab‘\Hamada\products\Nishino-%c-non-2013.als

DFILE Nishino-%o-non-2013.als

ICOMNT  7c

DATIM Thu Nov 29 00:38:49 2007 Cl
PBNUC  1H

[EXMOD  NON

[PBFRQ 300.40 MHz

OBSET 130.00 KHz

PBFIN 1150.00 Hz e
[POINT 16284 o)

FREQU 6006.01 Hz

{SCANS 16

com™ 2.7279 sec S

D 4.2720 sec Cl
Pl 5.20 usec N0
IRNUC 1H

CTEMP fis T Me

ISLVNT CDCL3

EXREF 0.00 ppm 90
BF 0.12 Hz

RGALN 12




7c

C:\Documents and Settings\Owner\fffxfNfgfbfv\Nishino Lab\Hamada\products\Nishinc-%o-bem-2013.als

PFILE Nishino-9c-bcm-2013.als
JCOMNT  7c
DATIM Thu Nov 29 00:53:19 2007 Cl
beNUC  13C
EXMOD BCM
DBFRQ 75.45 MHz
OBSET 124.00 KHz
OEFIN 1840.00 Hz s
[FOINT 32768
FREQU 20356.23 Hz O
[SCANS 262
oo 1.6037 sec =
[FD 1.3%00 sec Cl
PW1 4.20 usec N O
IRNUC 1H !
cTEMP 24.5 ¢ Me
SLVNT CDCL3
EXREF 0.00 ppm 90
EF 0.12 Hz
RGAIN 25
FEM

I T T T ‘ | T T T T T I I T I T T T T T T I T I T T
0 175 150 125 100 75 s0 z 0
b
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\Hamada\products\Nishino-9c-dept-2013.als
PFILE Nishinc-%o-dept-2013.als
[COMNT  7b Cl
DATIM Thu Nov 29 09:20:44 2007
pBNUC  13C
[EXMOD DEPT
[DBFRQ 75.45 MHz
OBSET 124.00 KHz —
PBFIN 1840.00 Hz o
FOINT 32768
FREQU 20356.23 Hz x O
[ECANS a3
PBCQTM 1.6097 sec Cl
FD 1.3800 sec N" =0
P £.50 usec
IRNUC 1H Me
ICTEMP 23.9 ¢
[BLVNT CDCL3 90
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 25

PEM

I I T T | I T T T T T T T T T ] | T T [ T I T T T

] 175 150 125 100 75




b

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\Hamada'\products\Nishino-9p-non-2013.als

FILE Nishinoc-9%p-non-2013.als
COMNT  7hb Me
DATIM Thu Nov 25 08:58:18% 2007
OBNUC 1H
EXMOD  NON
RBEFRQ 300.40 MHz
PESET 130.00 KHz
PRFIN 1150.00 Hz -
[POINT 16384 9]
[FREQU 6006.01 Hz O
ISCANS 16 s
WCQTM 2.7279 sec Me
[FD 4.2720 sec N O
[Pl 5.20 usec g
FRNUC 1B Me
ICTEMP 23.8 ¢
SLVNT CDCL3 9p
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 12
PPM
I I I I T T T I T I
Q & 2 [¢]
b
C:\Documents and Settings\Owner\fffX{Nfgfbfv\Nishino Lab\Hamada\products\Nishino-9p-bcm-2013.als
[DFILE Nishino-9p-bcm-2013,als
COMNT  7b
DATIM Thu Nov 29 09:14:56 2007 Me
CENUC  13C
[EXMOD  BCM O
OBFRQ 75.45 MHz
CBSET 124.00 KHz
OBRFIN 1840.00 Hz T
[POINT 32768 0O
[FREQU 20356.23 Hz
lscans 310 = O
RCRTM 1.6097 sec O W
e} 1.3900 sec e
P 1 4.20 usec II\‘I O
[LRNUC  1H Me
[CTEMP 24.3 ¢
ISLVNT CDCL3 9p
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 25
"
PPM
T T T T T T ] T T T T I
175 150 125 100 75 50 25 0




b

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab‘Hamada\products\Nishinc-3p-dept-2013.als

[DFILE Nishinc-9p-dept-2013.als
COMNT  7b Me
DATIM Thu Nov 23 09:20:44 2007
pBNUC  13C O
[EXMOD DEPT
PBFRO 75.45 MHz
PBSET 124.00 KHz —-
OBFIN 1840.00 Hz o
[POINT 32768
FREQU 20356.23 Hz O
lscrRs 53 =
pCoT™ 1.6097 sec Me
D 1.3900 sec l}l o]
PW1 8.50 usec
RNUC 1K Me
ICTEMP 23.9 ¢
kramr  cpera 9p
EXREF 77.00 ppm
EF 0.12 Hz
[REAIN 25
PPM
T T I T I T T T T | I T T | [ | T T I | T T T I T T T T i I T |
175 Hllllzs\ | | 100 75 50 | 25 | )]
| |
i | w LA |
AomEOodem & = & o S &
e R = b o ~o =
So@wme N M w - i © - °
MEUNNNNNN - @ - ~ o :
Pl e e e
single_pulse
C:\Documents and Settings\Owner\jffXfNfgfbfv\Nishino Lab‘kumabe-NMR data\Tetrahydroguincline\Tetrahydroguinoline-non-2013.als
PDFILE Tetrahydroguinoline-non-2013.als
ICOMNT single_pulse
PATIM 2012-05-18 10:23:30 Ph
pBNUC  1H Ph
EXMOD single pulse.ex2 O
OBFRQ S00.16 MHz
OBSET 2,41 KHz =
CBFIN 6.01 Hz |
POTNT 13107 N0
FREQU 7507.39 Hz
lcans 16 C {410 i
CQTM 1.7459 sec 12
PD 5.0000 sec
[PWl 5.63 usec
IRNUC 1H
CTEMP 21.1 ¢
ISLVNT DMSO
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 3s
Driso
VLG LJ .
PEM
T I T T [ T T } T T I I T T l T T
10 [ 4 2 0




single pulse decoupled gated NOE

C:\Documents and Settings\Owner\jffXfNfgfbjviNishino Lab\kumabe-NMR data\Tetrahydroguinoline\Tetrahydroquinoline-bcm-2013.als

FILE Tetrahydroguinoline-bcm-2013.als

CMNT single pulse decoupled gated NOE Ph
IDATIM 2012-09-18 10:42:47 Ph
BNUC  13C Q
EXMOD single_pulse dec
BFRQ 125.77 MHz B
pBSET 7.87 KHz |
PBFIN 4.21 Hz
POINT 26214 H 8]
[FREQU 31446 .06 Hz
[SCANS Elti) 12
(RCOTM 0.8336 sec
PD 2.0000 sec
[PW1 3.33 usec
[[RNUC 1R
ICTEMP 21.5 ¢
[SLVNT DMSO
EXREF 39.50 ppm
[BF 0.12 Hz
RGAIN 56

PPM
I T T T T T T T T T I T T T T I I ] I T T T T T T T
Q 175 150 125 100 75 50 25
DEPT with decoupling
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab‘kumabe-NMR data\Tetrahydroguinoline\Tetrahydroguinocline-dept-2013.als
FILE Tetrahydroguinoline-dept-2013.als
COMNT DEPT with decoupling
DATIM 2012-09-18 10:51:27
BNUC 13C Fhy,
[EXMOD  dept.ex2 0 h
OBFRO 125.77 MH=z
PBSET 7.87 KHz ™
PBFIN 4.21 Hz r
IPOINT 26214
[FREQU 1144606 Hz N™~0
[SCANS 114 H
(RCQTM 0.B336 sec
3 2.0000 sec 12
w1 10.00 usec
fRNUC 1H
CTEMP 21.3 ¢
[SLVN DMSO
EXREF 39.50 ppm
BEF 0.12 Hz
RGAIN 56
. A
EBEM
T T T T T T T T T T T T T T T T T T T T T I I T | T T I T T
200 175 150 125 100 75 50 25 [¢]




2-P131-F3

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\,», I 'ftl-+ ‘\dihydropyridincne\14-NON-2013.als

[DFILE 14-NON-2013.als
[COMNT 2-P131-F3
DATIM Sun Aug 15 23:25:37 2004
OBNUC  1H
EXMOD  NON Q. _ph
[DBFRQ 300.40 MHz l
DBSET 130.00 KHz N Ph
BFIN 1150.00 Hz Bn
[BOINT 32768 0
[FREQU 6013.20 Hz 14
[scans 1
jcoT™ 5.4493 sec
[FD 1.5510 sec
FW1 5.80 usec
IRNUC 1H
[CTEMP 20.9 ¢
SLVNT CDCL3
EXREF 0.00 ppm
EF 0.12 Hz
RGAIN 0
L o RS WY AR A Aok i
Gk g y (g w bl
PPM
T T T T T T T T T T T

1o § 4 2
2-P131-F3
C:\Documents_and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR datal,»,I'd#l+ \dihydropyridinone\14-BCM-2013.als
PDFILE 14-BCM-2013.als
[COMNT 2-P131-F3
DATIM Sun Aug 15 23:30:40 2004
PBNUC 13C
EXMOD BCM
IDBFRQ 75.45 MHz O ph
[DBSET 124.00 KHz |
PBFIN 1840.00 Hz N Ph
POINT 32768 Bn
FREQU 20408.10 Hz 0
[SCANS 53
RCQTM 1.6056 sec 14
1] 1.3940 sec
Pl 5.00 usec
[LRNUC  1H
ICTEMP 21.6 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGATN 24

b A R : Byt ‘J_‘ M i . L

PPM

T T T T I T I T ] I I T T T T T T T T T T I T T

200 175 150 125 100 75 50 25




2-P121-F3

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘,», I “dil-="\dihydropyridincone\14-DEPT-2013.als

DFILE 14-DEPT-2013.als
COMNT 2-P131-F3
ATIM Sun Aug 15 23:34:44 2004
PENUC  13C
[EXMOD DEPT lo}
bBFRO 75.45 MHz ‘ Ph
OBSET 124.00 KHz _N Ph
OBFIN 1840.00 Hz Bn
POINT 32768 o
[FREQU 20408.10 Hz
l5CaNs 61 14
lnco™™ 1.6056 sec
4] 1.3940 sec
[Pl 10.00 usec
[IRNUC 1H
CTEME 21.2 ¢
JSLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 25
PPH
I T T i } [ Bl T I T
oo 175 150 125 100 75 50 25 [
C:\Documents and Settings\Owner\ff{XfNigfbfviNishino Lab‘\kumabe-NMR data\Coumarin\coumrin-Ph-non-2013.als
DFILE coumrin-Ph-non-2013.als ]
COMNT
DATIM Thu Dec 03 19:14:34 2009 Ph
DENUC 1K o Ph
[EXMOD  NON
PBFRQ 300.40 MHz
OBSET 130.00 KHz =
pBFIN 1150.00 Hz
[POINT 16384 Q"0
[FREQU §006.01 Hz
[GCANS 17
CoTM 2.7279 sec 16a
D 4.2720 sec
[Pl 5.20 usec
[fRNUC 1H
ICTEMP 24.3 ¢
ISLVNT CDCL3
[EXREF 0.00 ppm
BF 0.12 Hz
RGATN 19
L
PPM
T I T I T i I
2 0




C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\Coumarin‘coumrin-Ph-bcm-2013.als

FILE coumrin-Ph-bcm-2013.als

[COMNT

DATIM Sat Feb 06 17:55:00 2010 Ph
pENUC  13C o Ph
EXMOD BCM

[PBFRO 75.45 MHz

PBSET 124.00 KHz

PBFIN 1840.00 Hz

FOINT 32768 0”0
FREQU 20356.23 Hz

ECANS 114

BCQTM 1.6097 sec 16a

PD 1.3900 sec

P 4,20 usec

[[RNUC 1H

CTEME 21.0 ¢

BLVNT CDCL3

[EXREF 77.00 ppm

BF 0.12 Hz

RGAIN 25

PEM
T T T [ I ] ‘ T T T T ) T T I T T T T T T ] T

0 175 150 125 100 75 50 25
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\Coumarin\coumrin-Ph-dept-2013.als

DFILE coumrin-Ph-dept-2013.als

COMNT

DATIM Sat Feb 06 18:01:25 2010 Ph
CBNUC  13C Ph
EXMOD DEPT 0]
OBFRQ 75.45 MHz

OBSET 124 .00 KHz

OBFIN 1840.00 Hz

[POINT 32768

[FREQU 20356.23 Hz 0770
aP AT 102

hCOT™ 1.6097 sec 16a

[FD 1.3300 sec

[Pr1 .50 usec

TRNUC 1H

CTEMP 20.6 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BP 0.12 Hz

RGAIN 26

EEM
T T T T l T T I T I T | T T T T T T T T T [ I

240 175 150 125 100 75 50 25




single_pulse

C:\Documentg and Settings\Owner\fffXfNfgfbfviNishino Lab‘\kumabe-NMR data\Coumarin\coumrin-ClC6H4-non-2013.als

DFILE coumrin-ClC6H4-non-2013.als
ICOMNT single pulse

DATIM 2012-11-02 08:44:32 cl
bBNUC  1H
[EXMOD single pulse.ex2
PBEFRO 500.16 MHz
oBSET 2.41 KHz O
PBFIN €.01 Hz
[POINT 13107
FREQU 7507.35 Hz O O €l
|SCANS 16
oo 1.7459 sec =
[FD 5.0000 sec
W1 5.63 usec [0 lo]
IENUC 1R
ICTEMP 21.9 ¢
SLVNT CDCL3 16b
EXREF 0.00 ppm
BF 0.12 Hz
[RCGATN 3e
: A |
PPM
T T T T T T T T ‘ I T T T T T l
8 & 4 2 o
single pulse decoupled gated NOE
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab'\kumabe-NMR data\Coumarin\coumrin-ClC6H4-bem-2013.als
DFILE coumrin-ClC6H4-bem-2013.als
ICOMNT single pulse decoupled gated NOE
DATIM 2012-11-02 GB:58:14
pBNUC  13C
[EXMOD single pulse dec
[OBFRQ 125.77 MHz
IOBSET 7.87 KHz
CBEIN 4.21 Hz
IPOINT 26214
[FREQU 31446.06 Hz
[ECANS 202
RCQTM 0.8336 sec
PD 2.0000 sec
[Pl 3.33 usec
IRNUC  1H
[CTEMP 22.2 ¢
[ELVNT CDCL3
EXREF 77.60 ppm
EF 0.12 Hz
RGAIN 54
PPM
T T I T T T T T T T T | T I T T T T T T T T T T T I T T T I I T 'L T
0 175 150 125 100 15 50 25 0




DEPT with decoupling

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data‘\Coumarin\coumrin-ClC6H4-dept-2013.als

DFILE coumrin-ClC6éH4-depr-2012.als
COMNT  DEPT with decoupling

DATIM 2012-11-02 09:10:52 Cl
PENUC 13C
[EXMCD  dept.ex2
PEFRQ 125.77 MHz
PESET 7.87 KHz
parIN 4.21 Hz
|poINT 26214 (o] Cl
FREQU 31446.06 Hz
[SCANS 202 RS
RCOTM 0.8336 sec
[P0 2.0000 sec
[PW1 10.00 usec O o
TRNUC  1H
[CTEMP 22.0 ¢
ISLVNT CDCL3 16b
EXREF 77.0C ppm
BF 0.12 Hz
RGAIN sS4
2
BEM
T T T T T T T T I I T I T I T T T T T T I T
o 175 150 125 100 75 50 25 0

kuma-Me-coumnarin

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\Coumarin‘coumrin-MeC6H4-non-2013.als

FILE coumrin-MeCEH4-non-2013.als

OMNT  kuma-Me-coumnarin M
[IPATIM 2012-11-01 11:02:01 &
CBNUC 1H
EXMOD single_pulse.ex2 O
PBFRQ 500.16 MHz
[PBSET 2,4} KHz
[OBFIN 6.01 Hz
[POINT 13107 0 O Me
[FREQU 7507.32 Hz
sCANS 1€ s
BCOTHM 1.7458% sec
[FD 5.0000 sec (0 0]
PWL 5.63 usec
HRNUC 1H
cTEMP 22.6 ¢ 16¢C
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 35

o
o—Ig —
=




single pulse decoupled gated NOE

C:\Documents and Settings\Owner\fffXfNfgfbjv\Nishino Lab\kumabe-NMR data\Coumarin)\coumrin-MeC6H4-bcm-2013.als

DFILE coumrin-MeCEH4 -bem-2013.als
ICOMNT single pulse decoupled gated NOE
bATIM 2012-11-01 11:15:06 Me
CBNUC  13C
EXMCD single_pulse_dec
CBFRD 125.77 MHz
DOBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 26214 Q Me
[FREQU 31446.06 Hz
SCANS 202 =
IRCQTM 0.8336 sec
[FD 2.0000 sec
Pl 3.33 usec 070
IRNUC 1H
CTEMP 22.9 ¢
SLVNT CDCL3 16¢
EXREF 77.00 ppm
BF 0.12 Hz
[RGAIN 58
PEM
I T I T T T T T T T T T I T T I T T T T T T I I T T T T I I
175 150 125 100 75 50 25 0
DEPT with decoupling
C:\Documents and Settings‘\Owner\fffXfNfgfbivi\Nishino Lab\kumabe-NMR data‘\Coumarinlcoumrin-MeCEH4-dept-2013.als
PFILE coumrin-MeCéH4-dept-2013.als
[COMNT DEPT with decoupling
PATIM 2012-11-01 11:28:04 Me
PBNUC  13C
[EXMOD dept.ex2
PBFRQ 125.77 MHz
basET 7.87 KHz O
PEFIN 4.21 Hz
[FOINT 26214
[FREQU 31446.06 Hz O O Me
ISCANS 209
lcoTH 0.8336 sec =
[PD 2.0000 sec
PW1 10.00 usec 0”0
IRNUC 1H
ICTEMP .50 T o
ISLYNT ~ CDCL3 16¢c
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 54
PEM
T T T T I T T T [ I T I
175 50 25 0




C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\,», I ‘W$l.

\fsflf“\Pyrancne-non-2013.als

DFILE Pyrancne-non-2013.als
COMNT
PATIM Wed Mar 06 21:20:53 2002
PENUC 1H
[EXMCD  NCN
[DBFRQ 300.40 MHz
DBSET 130.00 KHz
PEFIN 1150.00 Hz
[POINT 32768
[FREQU 6013.20 Hz 18
ISCANS 16
CQTM 5.4493 sec
[FD 1.5510 sec
Wl 5.20 usec
IRNUC 1H
CTEMP 24.9 ¢
[SLVNT CDCLZ
[EXREF 0.00 ppm
BE 0.12 Hz
RGAIN 9
PEM
T T I I I T T T T T
1 8 € 4 2
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data',», I‘4lil-*+ \pyranone\Pyranone-bcm-2013. als
DFILE Pyranone-bcm-2013.als
ICOMNT
OATIM Wed Mar 06 21:13:44 2002 Me o
PENUC  13C = ‘ Ph
[EXMOD  BCM
LEFRG 75.45 MHz & Ph
LBSET 124.00 KHz
bBRFIH 1840.00 Hz ¢]
[FOINT 32768
FREQU 20408.10 Hz 18
BCRNS 100
RCQTM 1.6056 sec
PD 1.3%40 sec
P 4.20 usec
IRNUC 1H
[CTEMP 26.0 ¢
SLVNT CDCL3
[EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 22
I — oy o ' , -
EEM
T I I I T I T I T T T | T T T T I T T T ] I T ! T “
o 175 150 125 100 75 S0 25




C:\Documents and Settings\Owner\fffXfNigfbjv\Nishino Lab\kumabe-NMR data\,»,i'sdil-+ \fsflf“\Pyranone-dept-2013.als

PFILE Pyranone-dept-2013.als
COMNT
PATIM Wed Mar 06 21:17:32 2002
PENUC  13C
[EXMOD DEPT
PBERQ 75.45 MHz
CBSET 124.00 KHz
PBEIN 1840.00 Ez
[POINT 32768
[FREQU 20408.10 Hz
[SCANS 50
RCOTM 1.6056 sec
[PD 1.3940 sec
[PW1 8.50 usec
IRNUC 1H
ICTEME 25.5 ¢
[SLVNT CDCL3
EXREE 77.00 ppm
BF 1.20 Hz
RGAIN 23
M
T T T T T T I T T T | T T T T T T T T T T T I T I
4] 175 150 125 100 75 50 25

sa

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data\,», I‘#d$l-+"\dimedone-Ph-non-2013.als

DFILE
ICOMNT
PATIM
BNUC
[EXMOD
[CBFRQ
[OBSET
CBFIN
[FOTNT
FREQU
ISCANS
ILCQTM
ED
{PWL
IRNUC
CTEMP
SLVNT
EXREF
BE
IRGAIN

dimedone-FPh-non-2013.als
5a
Thu Nov 29 04:11:06 2007

14
NON
300.40
130.400
1150.00
16384
6006.01
le
2.7279
4.2720
5.20
1H
2z.8
CDCL3
0.00
1.20
11

MHz
KHz
Hz

sec
sec
usec

ppm
Hz

o]

Me
Me

Ph
4

20a

A

Ph




5a

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data',», I *dil-+ "\dimedone\dimedone-Ph-bcm-2013.als

DFILE dimedene-Ph-bem-2013.als
[COMNT  Sa
DATIM Thu Nov 29 04:21:55 2007 o Ph
PENUC  13C
[EXMOD  BCM 7 Ph
PBFRQ 75.45 MHz
PBSET 124.00 KHz Me d
PBFIN 1840.00 Hz Me
[POINT 32768
[FREQU 20356.23 Hz 20a
ISCANS 197
IRCQTM 1.6097 sec
[PD 1.3900 sec
[PW1 4.20 usec
IRNUC  1H
CTEMP 24.2 ¢
ELVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25
PEM
T T T T T T T T T f l I T I T T T T i T I T I | T | T J
175 150 125 100 75 se 25
Sa
C:\Documents and Settings\Owner\fEfXfNfgfbfv\Nishino Lab\kumabe-NMR data\,», I “*dil-+ ‘\dimedone\dimedcne-Ph-dept-2013.als
DFILE dimedone-FPh-dept-2013.als
[COMNT  Sa
DATIM Thu Nov 29 04:24:54 2007 o Ph
[PENUC 13C Ph
[EXMOD DEPT Y/,
[DBFRQ 75.45 MHz
PBSET 124.00 KHz Me o
PBFIN 1840.00 Hz Me
[POINT 32768
[FREQU 20356.23 Hz 20a
ISCRNS 37
InCOTM 1.6097 sec
[PD 1.3900 sec
PH1 8.50 usec
PRNUC  1H
[CTEMP 23.%3 ¢
[ELVNT CDCL3
[EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 25
PPM
T T T T | T T I T T T T T T T T | T T T T I T i
[] 175 150 125 100 75 50 25
N | BEEE
AHeNTow o o © o W
SRR oM e & in SR R
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5d

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\,», i ‘dil-+"\dimedone\dimedone-F-C6H4-non-2013 .als

FILE dimedone-F-Cé6H4-non-2013.als
OMNT  5d
DATIM Fri Nov 30 08:45:33 2007
OBNUC 1H
EXMOD NON
[OBFRQ 300.40 MHz
[OBSET 130.00 KRz
BFIN 1150.00 Hz
[POINT le384
IFREQU €006.01 Hz
[SCRNS 16
RCQTM 2.7273 sec
[FD 4.2720 sec
Pl 5.20 usec
HRNUC 1H
ICTEMP 22.7 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 11
T T 1 T T T I T T T T
b [ 8 & 4 2
sd

C:\Documents and Settings‘\Owner\fffXiNfgfbfviNishino Lab‘\kumabe-NMR data',», I 'W#l-+ \dimedone\dimedone-F-C6Ha-bem-2013,als

DFILE dimedone-F-C6Ha-beom-2013.als

ICOMNT 54

PATIM Fri Nov 30 08:57:12 2007
PENUC  13C

[EXMOD BCM

OBFRQ 75.45 MHz
[PBSET 124.00 KHz
PBFIN 1840.00 Hz
[POINT 32768
[FREQU 20356.23 Hz
[ECANS 214
RCQTM 1.6097 sec
FD 1.3300 sec
Pl 4.20 usec
LRNUC 1H

ICTEMP 23.3 ¢
ISLVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGATN 23




sd

C:\Documents and Settings\Owner\fffXjNfgfbfvi\Nishino Lab\kumabe-NMR data\,», I ‘sdsl-+ \dimedone\dimedone-F-C6H4-dept-2013.als
PFILE dimedone-F-C6H4-dept-2013.als

[COMNT 54

DATIM Fri Nov 30 05:00:49 2007
PBNUC  13C

[EXMOD  DEPT

PEFRQ 75.45 MHz
PBSET 124.00 KHz
OEFIN 1840.00 Hz
[POINT 32768
FREQU 20356.23 Hz
[SCANS 49
PCOTM 1.60387 sec
[FD 1.3900 sec
PW1 8.50 usec
IRNUC 1H

ICTEMP 23.1 ¢
[ELVNT CDCL3

EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25

PPM

5¢

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR datal,»,i ‘Wil-+ \dimedone\dimedone-Cl-CéH4-non-2013.als
PFILE dimedone-Cl-CéH4-non-2013.als

COMNT 5c¢

DATIM Fri Nowv 30 10:51:35 2007
CBNUC  1H

EXMOD  NON

CBFRQ 300.40 MHZ
CBSET 130.00 KHz
CBFIN 1150.00 Hz
[POINT 16384
FREQU 6006.01 Hz
|SCANS 16
RCQTM 2.727% sec
PD 4.2720 sec
[PW1 5.20 usec
IRNUC 1H

ICTEMP 23.2 ¢
IELVNT CDCL3

[EXREF 0.00 ppm
[BF 1.20 Hz
RGAIN 11

PFPM




5¢

C:\Documents and Settings\Cwner\fffXfNfgfbfviNishino Lab\kumabe-NMR datal,», I dil-+ \dimedone\dimedone-Cl-C6H4-bcm-2013.als

DFILE dimedone-Cl-CEH4-bem-2013.als
COMNT se¢
DATIM Fri Nov 30 10:58:31 2007
CBNUC  13C
EXMOD BCM
OBFRQ 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.00 Hz
[POINT 32768
[FREQU 20356.23 Hz
ISCANS 114
| afeuy 1.6097 sec
oD 1.3900 sec
PW1 4.20 usec
IRNUC 1H
CTEMP 23.9 ¢
SLVNT  CDCL3
[EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 25
PPM
I T T I [ T T ] | | T T I T [ ‘ I 1 T T l I
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5c

€:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\,», I ‘i« \dimedone\dimedone-Cl-CgH4-dept-2013.als

dimedone-Cl-C6H4-dept-2013.als

5c

Fri Nov 30 11:01:20 2007
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9a

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR data),»,I'dil-+ \dimedone\dimedone-propellane-non-2013.als

FILE dimedone-propellane-non-2013.als
OMNT  9a
[DATIM Thu Nov 29 08:22:20 2007
PBNUC  1H
[EXMOD  NON
DRFRO 300.40 MHz 0 Ph
PESET 130.00 KHz
baFIN 1150.00 Hz s 2N pp
[POIRT 16384 0]
FREQU 6006.01 Hz Me”8
lsCANS 16 Me
PCQTM 2.7279 sec
[FD 4.2720 sec
Wl 5.20 usec
IRNUC 1H
[CTEMP 22.9 ¢
ELVNT CDCL3
EXREF 9.00 ppm
BF 0.12 Hz
FG}\IN 13
PEM
I T T T T T T T T
8 [ 2
9a
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-KME data\,», I “dila- ‘\dimedone\dimedone-propellane-bcm-2013.als
FILE dimedone-propellane-bem-2013.als
OMNT  9a
PATIM Thu Nov 29 08:34:23 2007
penuc  13C Ph
EXMOD  BCM
[PBFRO 75.45 MHz i
PBSET 124.00 KHz C Q il
DEFIN 1840.00 Hz _-5...“_)\
FOINT 32768 O Ph
IFREQU 20356.23 Hz Me
SCANS 222 Me
oM 1.6087 sec 22
{PD 1.33%00 sec
PW1 4.20 usec
[IRNUC 1H
CTEME 24.4 ¢
SLVNT CDCL3
[EXREF 0.00 ppm
EF 0.12 Hz
RGAIN 25
I
‘\
PPM
I T T I [ T T T { T T
200 150 100 50




9a

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR datal,»,I il \dimedone\dimedone-propellane-deptm-2013.als

PFILE dimedone-propellane-deptm-2013.als
[COMNT 52
[PATIM Thu Nov 29 08:38:32 2007 Ph
pENUC  13C
[EXMOD DEPT 2
LBFRQ 75.45 MHz Q. (0]
PBSET 124.00 KHz _3«.\.)\
DBFIN 1840.00 Hz o
POINT 32768
[FREQU 20256.23 Hz Me Me
[scaNs 61
CQTM 1.6097 sec 22
ED 1.3200 sec
W1 B8.50 usec
IRNUC 1H
CTEMP 24.1 ¢
[SLVNT CDCL3
EXREF 77.00 ppm
BF 0.12 ¥z
RGAIN 25
PEM
I T T T T T T T T T T [ I T T T T T T I T T T T T T
] 175 150 125 100 75 50 25
3-Me Ph reflux F2(THFEA)
C:\Documents and Settings\Owner\fffXiNfgfbfv\Nishino Lab\kumabe NMR data\3-Me-NH\REFLUX F2 NON-13a.als
DFILE REFLUX_F2_NON-19a.als
COMNT 3-Me Ph reflux F2(THFSA)
DATIM Tue Apr 23 18:35:24 2002
OBNUC  1H
[EXMOD  NON
OBFRQ 300.40 MHz
CBSET 130.00 KHz Ph
BFIN 1150.00 Hz Ph
[POINT 32768 [¢]
[FREQU §013.20 Hz HO
SCANS 16
RCQTM 5.4493 sec Me
2] 1.5510 sec
PWl 5.20 usec ﬁ 0
IRNUC  1H
CTEMP 22.1 ¢ 23a
[SLVNT DMSO
[EXREF 0.00 ppm
BE 0.12 Hz
RGAIN 11
PEM
| T T T T T T T T T T T T | T T T
10 8 6 4 2 0




3-Me Ph reflux F2(THF3A)

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino Lab\kumabe-NMR datal3-Me-NH\REFLUX F2 ECM.ALS

[DFILE REFLUX_F2Z_BCM.ALS

ICOMNT  3-Me Ph reflux F2 (THF3A)

DATIM Tue Apr 23 1B:27:54 2002

pBNUC  13C

EXMOD  BCM

DEFRQ 75.45 MHz Ph

OBSET 124.00 KHz Ph

CBFIN 1840.00 Hz HO. 0

[POINT 32768

[FREQU 20408.10 Hz

lscans 100 Me

ACOTM 1.6056 sec N (@]

PO 1.3340 sec H

PW1 4.20 usec

IRNUC 1H 23a

ICTEMP 23.0 ¢

ISLVNT  DMSO

EXREF 39.50 ppm

BF 1.20 Hz

RGAIN 22
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3-Me Ph 80% main(diketone)

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab‘\kumabe-NMR data\3-Me-NH\B0Z\NON.als

[DFILE NON.als

[COMRT 3-Me Ph 807 main(diketone)

DATIM Sat May 11 12:02:33 2002

PBNUC  1H

EXMOD NON

PBFRQ 300.40 MHz

PDBSET 130.00 KHz Ph

DBFIN 1150.00 Hz o

POINT 32768 Z~ph

[FREQU 6013.20 Hz

IsCANS 4

ACOTM 5.4493 sec Me

[P0 1.5510 sec N0

PwWl 5.20 usec H

TRNUC 1H

kTEME 22.4 ¢ 24a

ISLVNT  CDCL3

[EXREF 0.00 ppm

BF 0.12 Hz

RGAIN ]

\ P \x____h_d
T T T T } T T T
10 6 4




3-Me Ph 80% main

(diketcne)

C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishino_Lab\kumabe-NMR data\3-Me-NH\BOZ\BCM.als

DFILE BCM.als
[COMNT 3-Me Ph 80Z main (diketone)
DATIM Sat May 11 11:57:10 2002
pENUC  13C
[EXMOD  BCM
OBFRQ 75.45 MHz Ph
DBSET 124.00 KHz
bBFIN 1840.00 Hz o]
POINT 32768 = Ph
[FREQU 20408.10 Hz
scANS £0 Me
RCQTM 1.6056 sec N 0
IeD 1.3240 sec H
PwW1 4.20 usec
TRNUC 1H 24a
[CTEMP 23.4 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 23
PEM
‘ | T T T T ’ T | I T T T T T | | T T T | 1 T T I I I
200 175 150 125 100 75 50 25 0
3-Me Ph 80% main(diketone)
C:\Documents and Settings‘\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR data\3-Me-NH\80Z\DEPT.als
DFILE DEPT.als
COMNT 3-Me Ph 80Z main(diketone)
DATIM Sat May 11 12:01:05 2002
PENUC  13C Ph
[EXMOD DEPT
BFRQ 75.45 MHz O ZPn
BSET 124.00 KHz
bBFIN 1840.00 Hz
POTNT 12768 Me
[FREQU 20408.10 Hz N0
[SCANS 50 H
RCOTM 1.605€ sec
] 1.3940 sec 24a
[FW1 8.50 usec
ITRNUC 1H
ICTEMP 22.7 ¢
ISLVUNT CDCL3
EXREF 77.00 ppm
EF 1.20 Hz
RGAIN 22
St - SOPRTRE SON 1. 7 EPRE FUERSSDUU USRS RPN . :
PPM
| f T T T | T T ] T 1 ‘ T T 1 I T T | T T T T I T I i
200 175 150 125 100 75 50 25 0




3-Pr reflux FL&F2(*"—L+

)

C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishino Lab\kumabe-NMR data\3-Pr-NH\REFLUX NON.ALS

DFTLE REFLUX_NON,ALS
COMNT 3-Pr reflux F1&F2{+®-f+shi)
DATIM Sun Mar 09 13:44:36 2003
panuc 1
[EXMOD  NON Amixture of  Ph
PBFRQ 300.40 MHz Ph Ph
DBSET 130.00 KKz HO o o}
bRFIN 1150.00 Hz = “Ph
[POINT 32768
FREQU 6013.20 Hz Pr Pr
SCANS 16 N
pcgT 5.4493 sec H O ang u e
[FD 1.5510 sec
Pl 5.20 usec
IRNUC  1H 34 24b
ICTEMP 22.0 c
SLYNT  CDCL3
EXREF 0.00 ppm
¥ 0.12 Hz
RGAIN 11
PEHM
T T I I T T T T
10 4 2
3-bu-WH reflux 30min Fl(main)
C:\Documents and Settings\Owner\fffXfNfgfbfv\Nishinc Lab\kumabe-NMR data\3-Bu-NH\reflux\30MIN NON. (ALS
DFILE 30MIN_NON.ALS
[COMNT 3-bu-NH reflux 30min F1(main)
DATIM Wed Jun 12 15:43:02 2002
bENUC  1H
[EXMOD  NON
DBFRO 300.40 MHz s
DBSET 130.00 KHz A mixture of Phph Ph
DBFIN 1150.00 Hz o 0
[POINT 32768 HO £ pp
FREQU 6013.20 Hz
lschns 16 Bu Bu
CQTM 5.4493 sec
lPD 1.5510 sec N0 4 NTTO
[PW1 5.20 usec H H
ERN’UC 1H
TEMP 21.0 ¢ 23c 24c
lsLVNT  cpeL3
[EXREF 0.00 ppm
EF 0.12 Hz
RGATN 11
I — e
PBM
L’ T I T T T T T
10 4 2 0




3-bu-NH reflux 30min F1{main)

C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab‘\kumabe-NMR

data\3-Bu-NH\reflux\30MIN BCM.ALS

IDFILE 30MIN_BCM.ALS
COMNT 3-bu-NH reflux 30min Fl(main)
DATIM Wed Jun 12 15:33:27 2002
pENUC  13C
[EXMOD  BCM
BFRQ 75.45 MHz A mixture of
OBSET 124.00 KHz PhPh Ph
PBEIN 1840.00 Hz O (o]
POIRT 32768 HO. Z “Ph
FREQU 20408.10 Hz
lscans 100 Bu Bu
RCOTM 1.6056 sec
°D 1.3940 sec ﬁ 0 and H 0
[FW1 4.20 usec
IRNUC 1H
leTEME 22.1 ¢ 23 24e
SLVNT CDCL3
EXREF 0.00 ppm
EF 1,20 Hz
RGAIN 23

PP

| I T I l I T [ I I T T T T T T T T I
200 178 150 125 100 75 50 25 0
3-bu-NK reflux 30min F1{main)
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab‘kumabe-NMR data‘3-Bu-NH\reflux\30MIN DEPT.ALS
[DFILE 30MIN_DEPT.ALS
[COMNT 3-bu-NK reflux 30min Fl1{main)
DATIM Wed Jun 12 15:39:39 2002
pBNUC  13C
[EXMOD DEPT ;
PBFROQ 75.45 MHz A mixture of PhF’h Ph
CBSET 124.00 KHz 0 0
PBFIN 1840.00 Hz HO
[POINT 32768 = "Ph
FREQU 20408.10 Hz
scaNs 100 B Bu
oot 1.6056 sec N™ ™0 N™~0
eD 1.3940 sec H and H
[PW1 .50 usec
IRNUC 1H 23c 24c
CTEMP 21.6 ¢
ELVNT CDCL3
EXREF 0.00 ppm
BF 1.20 Hz
RGAIN 24
o " " o » ]
A a " st
PPM
1 T | i ‘ I T R T T T T T T T T T T T

200 175 150 125 100 75 S0 25 0




3-Me NH ClPh reflux

C:\Documents and Settings\Owner\fffXfNfgfbfvi\Nishino Lab\kumabe-NMR data'3-Me-NH\CLPn\REFLUXINON E1.ALS

DFILE REFLUX1NON_E1.ALS
[COMNT 3-Me NH ClPh reflux
PATIM Fri Apr 25 10:32:07 2003 Gl Cl
PBNUC 1H H 0
EXMOD  NON O e &
BFRC 300.40 MHz
DBSET 130.00 KHz
PEPIN 1150.00 Hz
POINT 32768 O =
FREQU 6020.40 Hz O
sCANS 16
ACQTM 5.4428 sec Me Cl
lPD 1.5539 sec N [®]
W1 5.25 usec H
IRNUC 1H
CTEMP 22.7 ¢ 24d
SLVNT DMSC
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 14
HMSO
PPM
I T T T T T
10 2 0
3-Me MePh reflux main
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab\kumabe-NMR datalld-Me-NH\MePh\reflux F1 NON.als
PFILE reflux_F1 _NCN.als
JCOMNT 3-Me MePh reflux main
DATIM Thu Mar 13 12:31:26 2003
PBNUC 1K Me
EXMOD  NON
OBFRQ 300.40 MHz
PBSET 130.00 KHz
CBFIN 1150.00 Hz
[POTNT 32768
[FREQU 6013.20 Hz 0 =
jgcaNs 16
peQTM 5.4493 sec
D 1.5510 sec O Me Me
PW1 5.20 usec N [8]
IRNUC 1H H
CTEMP 21,7 ¢
[SLVNT CDCL3 24e
[EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 10

10




3-Me MePh reflux main

C:\Documents and Settings\Owner\fffXfNigibjv\Nishino Lab‘\kumabe-NMR data)3-Me-NH\MePhireflux F1 BCM.als

DFILE reflux_F1_BCM.als
COMNT 3-Me MePh reflux main Me
DATIM Thu Mar 13 12:21:25 2003

PENUC 13C
EXMCD  BCM
OBFRQ 75.45 MHz

OBSET 124.00 KHz

CBFIN 1840.00 Hz 0
POINT 32768 =
[FREQU 20408.10 Hz

[SCANS 100 Me Me
ACQTM 1.6056 sec

[PD 1.3940 sec H 0
PW1 4.20 usec

ERNUC 1H

ICTEMP 23.4 ¢ 24e
[SLVNT CDCL3

EXREF 0.00 ppm

BF 1.20 Hz

RGAIN 25

BPM
"I T T T T [ T T T T T T T T [ T T I T T T I | T T T T | T T T T
200 175 150 125 100 75 50 25 0
3-Me MePh reflux main
C:\Documents and Settings\Owner\fffXfNfgfbfviNishino Lab‘kumabe-NMR data\3-Me-NH\MePh\reflux F1 DEPT.als
PFILE reflux_Fl_DEPT.als
COMNT 3-Me MePh reflux main
DATIM Thu Mar 13 12:28:27 2003
pENUC  13C Me
EXMOD DEPT
OBFRO 75.45 MHz
OBSET 124.00 KHz
OBFIN 1840.00 Hz
[POINT 32768 o)
[FREQU 20408.10 Hz =
ECRNS 100
BRCQTM 1.6056 sec
lbD 1.3940 sec O Me Me
PH1 8.50 usec N ™0
[[RNUC 1H H
ICTEMP 22.4 ¢
SLVNT CDCL3 24e
EXREF 77.00 ppm
BF 1.20 Hz
[RGATN 24
PPM
T T T T T T T T T T T T T I i ¢ T T T T T T | T T T L T T I T 1
200 175 150 125 100 75 50 25 0




