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Synthesis of Pyrazolines by Cascade Oxidation/Halogenoamino-
cyclization Reaction of Homoallylhydrazides
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Abstract An efficient cascade oxidation/halogenoaminocyclization reaction of homoallylhydrazides with N-halogensuc-
cinimide was developed without addition of other additives under mild reaction conditions to provide pyrazolines. Under the
optimized conditions, a variety of highly substituted pyrazoline derivatives were obtained.
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1 Introduction

Nitrogen-containing heterocycles are vastly distributed
in natural products, drugs and agricultural chemicals.!"! As
a class of important heterocycle, pyrazoline derivatives
show broad bioactivities such as anticancer,”” antidepres-
sant,”! anticonvulsant,¥ antibacterial® and antimalarial
activities.!” Furthermore, they also attracted attentions in
material science because of their luminescent and nonline-
ar optical properties.!”! In view of their broad applications,
many efforts have been devoted to the synthesis of the py-
razoline derivatives over the past decades. Typically, py-
razolines were synthesized by aza-Michael addition/cyclo-
condensation reactions of hydrazines with a,f-unsaturated
aldehydes or ketones,® 1,3-dipolar cycloaddition of diazo-
alkanes or nitrilimines with alkenes!” and cyclocondensa-
tion of hydrazines with dihalides or ditosylates.!'” As an
easy available 1,2-dinitro building blocks, hydrazones
were also used to construct the pyrazolines.!"' ' For in-
stance, [4-+ 1]-annulations of a-chloro acylhydrazone with
maleimides, diazo esters or sulfur ylides have been devel-

* Corresponding author. E-mail: huyl@nwnu.edu.cn

oped to synthesize pyrazolines.'” A visible-light photo-
catalytic transformation of f,y-unsaturated hydrazones into
pyrazolines was also reported recently.'* In our previous
works on synthesis of trifluoromethyl compounds, we
found that trifluoromethylated homoallylic N-acylhydra-
zines could be conveniently transformed into trifluorome-
thyl pyrazolines by halogenation reagents such as
N-iodosuccinimide (NIS), N-bromosuccinimide (NBS) and
N-chlorosuccinimide (NCS).!" Herein, we report that this
process could also be applied to non-trifluoromethylated
homoallylhydrazides to construct pyrazolines in good to
excellent yields (Scheme 1).

2 Results and discussion

Based on our previous reaction conditions,!'*! N'-(1-
phenylbut-3-en-1-yl)benzohydrazide (1a) was taken as
substrate to react with NIS (2a) in tetrahedron (THF) at
room temperature. After 4 h, N-benzoyl-5-iodomethyl-3-
phenylpyrazoline (3a) was obtained in 91% yield (Table
1). In order to investigate the generalities of the substrates,
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Scheme 1 Methods for synthesis of pyrazolines from homoal-
lylhydrazides

Table 1 Substrate scope of the reaction”

Rl_oO 0 R
_NH N—| THF. rt,4h =0
HN + —_— l/\l-N |
Ph)\/\ 0 Ph
1 2a 3
R 3a:R= C6H5, 91% =
3b: R = 2-F-CgH,4, 88% W/
" NFO 3c: R = 3-F-CoHy, 89%
- 3d: R = 4-F-CgH,, 94% o
ph— L~ 3¢l R=2-CHy-CoHy, 78% NN
3 R=3-CHy-CoHy, 80%  pp—L_ P~

3g: R = 4-CHy-CgH,, 84%

3h: R = 4-CI-CgH,4, 86% 3i, 86%

OO Yo

N-N
prL A~

16) 3k~ 30
NN 3k: R = Methyl, 75%
/ ‘R= » 5%
Ph&)\/ 31: R = Isopropyl, 68%
3m: R = Cyclohexyl, 73%
3j, 86% 3n: R = Laurel, 53%

30: R = Stearyl, 50%

“ All reactions were carried out using 0.15 mmol of 1 and 4 equiv. of NIS in 5
mL of THF at r.t. for 4 h. Isolated yields.

the effects of different N-acyl groups in homoallylic
acylhydrazines 1 were examined. The results in Table 1
showed that both of the aromatic and aliphatic acyl groups
were suitable for the reaction, but the substrate with aro-
matic acyl groups gave the corresponding products in
higher yield than that with aliphatic acyl groups.

Next, the influence of R? group of homoallylhydrazides
1 on the reaction was studied (Table 2). The homoallylhy-
drazides 1 with different R? groups were taken as sub-
strates to react with NIS under the standard reaction condi-
tions. When R? groups were aromatic groups, all the cor-
responding products obtained in high yields whenever the
substitutes on phenyl rings were electron-withdrawing
groups or electron-donating groups (3aa~3ai). However,
the yields of the products decreased when R* groups were
aliphatic groups (3aj~3am).

After the investigation of the effects of R' and R? groups
on the reaction separately, their combined influences on
the reaction were checked further. As shown in Table 3,
when both R' and R? groups were aromatic groups, the
corresponding products were obtained in good to excellent
yields (3ba~3fa). Especially, when R' groups were elec-
tron-poor aromatic groups, the reactions gave the corre-
sponding products in higher yields than those with elec-

Chin. J. Org. Chem. 2019, 39, 2920~2929

Table 2 Substrate scope of the reaction”

F F
6]
\©YO qé THF, rt. 4 h \©\\¢0
+ N—| — |
HN/NH
(o]
RQJ\/\

2a R2
1 3

3aa: R? = 2-FCgH,, 87%; 3ab: R? = 3-FCgHy, 92%
3ac: R? = 4-FCgH,, 95%; 3ad: R? = 2-CH3CgHy, 83%
3ae: R? = 3-CH3CgH,, 86%); 3af: R? = 4-CH3CgH,4, 90%
3ag: R? = 4-CICgH,, 93%; 3ah: R? = 4-CF3CgH., 96%
3ai: R? = 4-CH30CgH,, 86%; 3aj: R = Methyl, 49%
3ak: R? = n-Heptyl, 77%; 3al: R? = Cyclohexyl, 53%
3am: R2 = Cinnamyl, 50%
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“ All reactions were carried out using 0.15 mmol of 1 and 4 equiv. of NIS in 5
mL of THF at r.t. for 4 h. Isolated yields.

tron-rich aromatic groups. If R' groups were electron-rich
aromatic groups and R? groups were electron-poor aro-
matic groups, the yields of products were lower (3ea and
3fa). When one or both of R' or R? were aliphatic groups,
the yields of the corresponding products decreased. As an
extreme example, there was no product formed when R'
and R? groups were sterically hindered isopropyl groups
(3la).

Next, the influences of halogen sources such as NIS
(2a), NBS (2b) and NCS (2¢) on the reaction were inves-
tigated. The results were collected in Table 4. Among the
three halogen sources, NIS gave the products in the highest
yields and NCS gave the products in the lowest yields
when the same substrates were tested.

To demonstrate the synthetic utility of this methodology,
a gram-scale reaction was performed by using homoal-
lylhydrazide 1a as substrate under the standard reaction
conditions (Eq. 1). The reaction proceeded very well to
give the product 3a in 85% yield. More importantly, these
dihydropyrazole products could be easily converted into
pyrazoles through a simple operation. For example, N-free
pyrazole 4 was obtained from 3a in 88% yield in the pres-
ence of KOH under refluxing in ethanol for 30 min (Eq. 2).

The mechanism for the oxidative halocyclization of
homoallylhydrazides with N-halogensuccinimide can refer
to our previous work.!""!

3 Conclusions

In conclusion, a novel and efficient cascade oxide-tion/
iodoaminocyclization reaction of homoallylic N-acylhy-
drazines has been developed, which provides a concise
method for the synthesis of potentially bioactive pyrazoline
derivatives. This process tolerates a wide range of sub-
strates to produce the products in good to excellent yields.
Especially, the products possess a halogen group, which
can be used for further transformation into more complex
pyrazoline derivatives. Further investigations on this reac-
tion for the synthesis of other heterocycles are underway in
our laboratory.
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Substrate scope of the reaction”

2a

R1
NH THF, r.t, 4 h =0
N + N—| TR NN
sz\/\ o) R?
1

R
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3
o

3ba, 84% 3ca, 85% 3da, 88% 3ea, 66%
>:§ o )
o Cq7H
o N=N N=N 17H3s5 \<F o
N—-N | / | QA | N—-N
/ | |
CIW . F/@/K)\/ A
3fa, 66% 3ga, 43% 3ha, 76 % 3ia, 73%
0 i
1e) >\‘C17H35 _ % >=0
N-N N-N N N-N
A A~ w O/\//’\)\/ !
3ja, 73% 3ka, 60% 3la, 0% 3ma, 48%
¢ All reactions were carried out using 0.15 mmol of 1 and 4 equiv of NIS in 5 mL of THF at r.t. for 4 h. Isolated yields
Table 4 Substrate scope of the reaction”
Rl_0O o] R
THF, rt, 4 h o
Hn- N=X NN
/
RQJ\/\ e} Rz&)\/
1 2a:X=1;2b:X=Br; 2c: X =Cl 3
io ; o}
(6]
BN N-N © N-N o >\C17H35
F

3a, X=1,91%
3bb, X =Br, 87%
3bc, X = Cl, 60%

3ba, X =1, 84%
3cb, X =Br, 78%
3cc, X =Cl, 62%

3ac, X =1, 95%
3db, X = Br, 78%
3dc, X = Cl, 50%

3ja, X=1,73%
3eb, X =Br, 69%
3ec, X = Cl, 50%

3ka, X =1,60%

3fb, X = Br, 56%

3fc, X=CI, 53%

“ All reactions were carried out using 0.15 mmol of 1 and 4 equiv. of NXS in 5 mL of THF at r.t. for 4 h. Isolated yields

@\fo 0 Z
THF, r.t.
i

N
i KOH (2.0 equiv.) I
©)\/\ ©/\)\/ W EtOH, reflux, 30 min
X
1a

1.25g, 85% yield
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4 Experimental section

4.1 Materials and methods

All of the commercially available reagents and solvents
were used without further purification. Homoallylhydra-
zides were prepared through condensation of hydrazides
with aldehydes and allyl bromide according to the litera-
ture procedure.'® Flash chromatography was performed
using silica gel 60 (230-400 mesh). Analytical thin layer
chromatography (TLC) was conducted using silica gel
GF254. TLC plates were analysed by an exposure to ultra-
violet (UV) light and/or submersion in a phosphomolybdic
acid solution or in Iodine vapour. '"H NMR spectra were
measured on 600 and 400 MHz spectrometers. °C NMR
spectra were measured on 150 and 100 MHz spectrome-
ters.

4.2 General procedure for the synthesis of 3

Homoallylhydrazides 1 (0.15 mmol, 1 equiv.), NIS,
NBS or NCS 2 (0.6 mmol, 4 equiv.) were placed in a dried
round-bottom flask (50 mL) fitted with a magnetic bar.
Tetrahydrofuran (5 mL) was then added. The mixture was
stirred at room temperature. When the starting materials
were consumed completely as monitored by TLC, the sat-
urated Na,S,0; solution (10 mL) was poured into the mix-
ture and stirred for 10 min. Tetrahydrofuran was removed
under vacuum and the mixture was extracted with ethyl
acetate (10 mL X3). The combined organic phases were
dried (MgSO,) and concentrated. Purification of the resi-
due by silica gel column chromatography (230~ 400
mesh) using ethyl acetate and petroleum ether as eluent
furnished the pure products 3.

(5-(Todomethyl)-3-phenyl-4,5-dihydro- 1 H-pyrazol-1-
yl)(phenyl)methanone (3a): 53 mg, yield 91%; R;=0.6
[V(ethylacetate) : V(petroleum ether)=1 : 3]; yellowish
solid, m.p. 106~107 C; '"H NMR (600 MHz, CDCl;) ¢:
7.98 (d, J=7.2 Hz, 2H), 7.69 (dd, J=7.2, 1.2 Hz, 2H),
7.51~7.48 (m, 1H), 7.46~7.43 (m, 2H), 7.42~7.38 (m,
3H), 4.93~4.88 (m, 1H), 3.76 (dd, J/=10.2, 6.6 Hz, 1H),
3.69 (dd, J=9.6, 2.4 Hz, 1H), 3.48 (dd, J/=17.4, 10.8 Hz,
1H), 3.10 (dd, J=17.4, 5.4 Hz, 1H); °C NMR (150 MHz,
CDCly) o: 167.1, 154.3, 134.1, 131.0, 131.0, 130.4, 130.0,
128.7, 127.6, 126.7, 57.9, 39.2, 9.6; HRMS (ESI) calcd for
C17H6IN,O [M+H]" 391.0302; found 391.0298.

(2-Fluorophenyl)(5-(iodomethyl)-3-phenyl-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3b): 54 mg, yield 88%; Ry=
0.5 [W(ethylacetate) - V(petroleum ether)=1 : 10]; yellow
oil. '"H NMR (400 MHz, CDCl;) J: 7.62~7.59 (m, 3H),
7.48~7.34 (m, 4H), 7.21 (t, J=7.6 Hz, 1H), 7.13 (t, J=
8.8 Hz, 1H), 4.93~4.86 (m, 1H), 3.75~3.69 (m, 2H), 3.53
(dd, /=18.0, 11.2 Hz, 1H), 3.14 (dd, J/=18.0, 4.8 Hz, 1H);
B3C NMR (150 MHz, CDCly) 6: 164.2, 159.3 (d, Jor=
250.1 Hz), 154.8, 131.9 (d, Jo—r=28.3 Hz), 130.8, 130.6,
130.0 (d, Jc—r=3.2 Hz), 128.6, 126.7, 124.0 (d, Jo—=
15.8 Hz), 123.7 (d, Jc—¢r =3.5 Hz), 115.6 (d, Jc—r=21.8
Hz), 57.8, 39.9, 8.7, HRMS (ESI) caled for C,;H4FI-
N,NaO [M+Na]" 431.0027; found 431.0012.
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(3-Fluorophenyl)(5-(iodomethyl)-3-phenyl-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3¢): 54 mg, yield 89%; Rs=
0.5 [W(ethylacetate) : V(petroleum ether)=1 : 3]; white
solid,, m.p. 115~116 ‘C; '"H NMR (600 MHz, CDCL) ¢:
7.78 (d, J=7.2 Hz, 1H), 7.72 (d, J=9.6 Hz, 1H), 7.69 (d,
J=7.8 Hz, 2H), 7.45~7.40 (m, 4H), 7.20 (t, J=8.4 Hz,
1H), 4.92~4.85 (m, 1H), 3.78~3.76 (m, 1H), 3.67 (d, J=
9.0 Hz, 1H), 3.50 (dd, J/=17.4, 10.8 Hz, 1H), 3.11 (dd, J=
17.4, 4.8Hz, 1H); “C NMR (150 MHz, CDCl3) J: 165.5,
162.0 (d, Jc—r=247.2 Hz), 154.9, 136.1 (d, Jo—r=7.4 Hz),
130.8, 130.7, 129.3 (d, Jc—r=7.8 Hz), 128.8, 126.8, 125.8
(d, Je—=3.0 Hz), 118.1 (d, Jc—r=21.2 Hz), 117.2 (d,
Jc—r=23.6 Hz), 57.9, 39.2, 9.3; HRMS (ESI) calcd for
C7H4,FIN;NaO [M~+Na]" 431.0027; found 431.0021.
(4-Fluorophenyl)(5-(iodomethyl)-3-phenyl-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3d): 58 mg, yield 94%; R;=
0.55 [W(ethylacetate) - V(petroleum ether)=1 © 5]; white
solid, m.p. 114~115 “C; '"H NMR (600 MHz, CDCl;) ¢:
8.04 (dd, /=8.4, 5.4 Hz, 2H), 7.68 (d, J=7.8 Hz, 2H),
7.45~7.40 (m, 3H), 7.12 (t, J=8.4 Hz, 2H), 4.91~4.87
(m, 1H), 3.76 (dd, J/=10.2, 7.2 Hz, 1H), 3.68 (dd, /=10.2,
2.4 Hz, 1H), 3.49 (dd, J/=18.0, 11.4 Hz, 1H), 3.10 (dd, J=
18.0, 5.4 Hz, 1H); *C NMR (150 MHz, CDCl;) 6: 165.8,
164.4 (d, Jc—r=250.4 Hz), 154.6, 132.6 (d, J—r=38.7 Hz),
130.9, 130.6, 130.1 (d, Jc—r=3.2 Hz), 128.7, 126.7, 114.7
(d, Je—r=21.6 Hz), 57.9, 39.2, 9.5; HRMS (ES]I) calcd for
C7H,sFIN,O [M+H]" 409.0208; found 409.0195.
(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)(o-tolyl)methanone (3e): 47 mg, yield 78%; R;=0.4
[V(ethylacetate) : V(petroleum ether)=1 I 10]; yellow oil.
'H NMR (400 MHz, CDCLy) 6 7.57 (d, J=6.4 Hz, 2H),
7.43 (d, J/=6.8 Hz, 1H), 7.38~7.31 (m, 4H), 7.23 (t, J=
5.6 Hz, 2H), 4.92~4.85 (m, 1H), 3.84 (dd, J=10.0, 6.4
Hz, 1H), 3.70 (dd, /=10.0, 2.4 Hz, 1H), 3.50 (dd, /=18.0,
11.2 Hz, 1H), 3.11 (dd, /=18.0, 5.2 Hz, 1H), 2.41 (s, 3H);
C NMR (150 MHz, CDCl;) d: 168.9, 154.5, 135.6, 135.5,
130.8, 130.4, 130.1, 129.3, 128.6, 128.0, 126.6, 125.1,
57.3,39.7, 20.0, 9.4; HRMS (ES]I) caled for CgH;7IN,NaO
[M+Na]" 427.0278; found 427.0286.
(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)(m-tolyl)methanone (3f): 48 mg, yield 80%; R;=0.4
[V(ethylacetate) : V(petroleum ether)=1 I 10]; yellow oil.
'H NMR (600 MHz, CDCls) §: 7.78 (d, J=8.4 Hz, 2H),
7.69~17.67 (m, 2H), 7.43~7.38 (m, 3H), 7.35~7.30 (m,
2H), 4.93~4.88 (m, 1H), 3.75 (dd, J/=10.2, 7.2 Hz, 1H),
3.70 (dd, /=10.2, 3.0 Hz, 1H), 3.49 (dd, /=17.4, 10.8 Hz,
1H), 3.11 (dd, J=17.4, 4.8 Hz, 1H), 2.42 (s, 3H); "°C
NMR (150 MHz, CDCl;) d: 167.3, 154.2, 137.4, 134.0,
131.8, 131.0, 130.5, 130.4, 128.7, 127.5, 127.2, 126.7,
57.9,39.2,21.4, 9.6; HRMS (ES]I) caled for CgH;7IN,NaO
[M+Na]" 427.0278; found 427.0279.
(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)(p-tolyl)methanone (3g): 51 mg, yield 84%; Ry=0.45
[V(ethylacetate) : V(petroleum ether)=1 I 10]; yellow oil.
'H NMR (600 MHz, CDCl;) d: 7.91 (d, J=8.4 Hz, 2H),
7.69 (dd, J=7.2, 3.0 Hz, 2H), 7.42~7.39 (m, 3H), 7.25 (d,
J=7.2 Hz, 2H), 4.92~4.88 (m, 1H), 3.73 (dd, J=10.2,
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6.6 Hz, 1H), 3.70 (dd, /=9.6, 3.0 Hz, 1H), 3.47 (dd, J=
17.4,10.8 Hz, 1H), 3.09 (dd, J/=18.0, 5.4 Hz, 1H), 2.42 (s,
3H); *C NMR (150 MHz, CDCl3) §: 167.0, 154.1, 141.5,
131.1, 131.0, 130.4, 130.2, 128.7, 128.4, 126.7, 58.0, 39.1,
21.5,9.7; HRMS (ESI) calcd for C;sH;7IN,NaO [M—l—Na]+
427.0278; found 427.0266.
(4-Chlorophenyl)(5-(iodomethyl)-3-phenyl-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3h): 55 mg, yield 86%; R;=
0.55 [V(ethylacetate) . V(petroleum ether)=1 : 6]; yellow
oil. 'H NMR (600 MHz, CDCl;) d: 7.94 (d, J=8.4 Hz,
2H), 7.68 (d, J=7.2Hz, 2H), 7.45~7.38 (m, 5H), 4.91~
4.85 (m, 1H), 3.76 (dd, J=10.2, 6.6 Hz, 1H), 3.68~3.66
(m, 1H), 3.51~3.45 (m, 1H), 3.13~3.08 (m, 1H); "*C
NMR (150 MHz, CDCl;) d: 165.9, 154.8, 137.2, 132.4,
131.5, 130.8, 130.6, 128.7, 127.9, 126.7, 57.9, 39.2, 9.4;
HRMS (ESI) caled for Cj;H;4,CIIN,NaO [M + Na]
446.9732; found 446.9751.
Furan-2-yl(5-(iodomethyl)-3-phenyl-4,5-dihydro-1H-
pyrazol-1-yl)methanone (3i): 49 mg, yield 86%; Ry=0.6
[V(ethylacetate) : V(petroleum ether)=1 : 5]; yellow sol-
id, m.p. 168~169 C; 'H NMR (600 MHz, CDCl;) J: 7.78
(t, J=9.6 Hz, 2H), 7.65~7.63 (m, 2H), 7.47~7.46 (m,
3H), 6.57 (t, J=1.8 Hz, 1H), 4.92~4.89 (m, 1H), 3.71
(dd, J=9.6, 2.4 Hz, 1H), 3.63 (dd, J=9.6, 7.8 Hz, 1H),
3.48 (dd, J=18.0, 10.8 Hz, 1H), 3.11 (dd, J=18.0, 3.6
Hz, 1H); "C NMR (150 MHz, CDCly) §: 156.3, 155.1,
145.8, 145.6, 1309, 130.7, 128.8, 126.7, 119.5, 111.7,
58.2, 39.0, 9.0, HRMS (ESI) caled for C;sH;;IN,NaO,
[M-+Na]" 402.9914; found 402.9932.
(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)(naphthalen-2-yl)methanone (3j): 57 mg, yield 86%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 5];
yellow solid, m.p. 165~166 ‘C; 'H NMR (600 MHz,
CDCl;) 6: 8.55 (s, 1H), 8.05 (dd, /=8.4, 1.2 Hz, 1H), 7.96
(d, J=8.4 Hz, 1H), 7.90~7.87 (m, 2H), 7.69 (dd, J=7.2,
1.2 Hz, 2H), 7.59~7.53 (m, 2H), 7.43~7.39 (m, 3H),
4.99~4.94 (m, 1H), 3.75 (dd, J=10.2, 6.6 Hz, 1H), 3.70
(dd, J=10.2, 3.0 Hz, 1H), 3.49 (dd, J/=17.4, 10.8 Hz, 1H),
3.11 (dd, J=17.4, 5.4 Hz, 1H); C NMR (150 MHz,
CDCl;) 0: 165.8, 165.2, 163.5, 154.6, 132.6, 132.5, 130.8,
130.6, 130.1, 130.0, 128.7, 126.7, 114.8, 114.6, 57.9, 39.2,
9.5; HRMS (ESI) caled for C,H;IN,NaO [M+Na]"
463.0278; found 463.0255.
1-(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)ethan-1-one (3k): 37 mg, yield 75%; Ry=0.6 [V(ethyl-
acetate) : V(petroleum ether)=1 : 5]; colorless oil. 'H
NMR (600 MHz, CDCly) d: 7.73~7.71 (m, 2H), 7.42~
7.40 (m, 3H), 4.70~4.66 (m, 1H), 3.60 (dd, J=10.2, 3.0
Hz, 1H), 3.52 (dd, /=10.2, 7.2 Hz, 1H), 3.43 (dd, J=18.0,
10.8 Hz, 1H), 3.04 (dd, /=18.0, 4.8 Hz, 1H), 2.39 (s, 3H);
C NMR (150 MHz, CDCl;) d: 169.5, 153.6, 131.0, 130.4,
128.7, 126.6, 57.0, 39.9, 21.9, 9.4; HRMS (ESI) calcd for
C1,H 4 IN,O [M+H]" 329.0145; found 329.0142.
1-(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)-2-methylpropan-1-one (31): 36 mg, yield 68%; R;=0.6
[V(ethylacetate) : V(petroleum ether)=1 : 5]; yellowish
oil. '"H NMR (600 MHz, CDCl3) d: 7.73~7.71 (m, 2H),
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7.42~7.40 (m, 3H), 4.67~4.63 (m, 1H), 3.61 (dd, J=
10.2, 6.6 Hz, 1H), 3.56 (dd, J=10.2, 3.0 Hz, 1H), 3.49~
3.45 (m, 1H), 3.41 (dd, J=17.4, 10.8 Hz, 1H), 3.02 (dd,
J=174, 4.8 Hz, 1H), 1.25 (d, J=6.6 Hz, 3H), 1.18 (d, /=
6.6 Hz, 3H); °*C NMR (150 MHz, CDCl;) §: 176.0, 153.3,
131.2,130.3, 128.7, 126.5, 56.9, 39.5, 32.0, 19.4, 18.5,9.7;
HRMS (ESI) caled for C,H;gsIN,O [M+H]" 357.0458;
found 357.0458.
Cyclohexyl(5-(iodomethyl)-3-phenyl-4,5-dihydro-1H-
pyrazol-1-yl)methanone (3m): 46 mg, yield 78%; Ry=0.55
[V(ethylacetate) : V(petroleum ether)=1 : 4]; white solid,
m.p. 116~117 °C; '"H NMR (600 MHz, CDCLy) 6: 7.74~
7.72 (m, 2H), 7.45~7.41 (m, 3H), 4.66~4.62 (m, 1H),
3.62 (dd, /=10.2, 7.2 Hz, 1H), 3.55 (dd, J/=10.2, 2.4 Hz,
1H), 3.41 (dd, J=17.4, 10.8 Hz, 1H), 3.22~3.17 (m, 1H),
3.01 (dd, J=17.4, 4.8 Hz, 1H), 2.00 (d, J/=14.4 Hz, 1H),
1.84~1.80 (m, 3H), 1.71 (d, J=13.8 Hz, 1H), 1.57~1.48
(m, 2H), 1.43~1.23 (m, 3H); “C NMR (150 MHz,
CDCly) o: 175.2, 153.2, 131.3, 130.3, 128.7, 126.5, 56.8,
41.8, 39.5, 29.3, 28.4, 26.0, 25.9, 25.7, 9.9; HRMS (ESI)
caled for C,;H,IN,NaO [M + Na]" 419.0591; found
419.0586.
1-(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)dodecan-1-one (3n): 51 mg, yield 73%; R;= 0.6
[V(ethylacetate) : V(petroleum ether)=1 : 4]; white solid,
m.p. 120~121 °C; 'H NMR (600 MHz, CDCLy) 6: 7.74~
7.71 (m, 2H), 7.44~7.40 (m, 3H), 4.70~4.66 (m, 1H),
3.61~3.55 (m, 2H), 3.43 (dd, J=18.0, 11.4 Hz, 1H), 3.04
(dd, J=18.0, 5.4 Hz, 1H), 2.83~2.78 (m, 1H), 2.70~2.65
(m, 1H), 1.74~1.69 (m, 2H), 1.41~1.37 (m, 2H), 1.34~
1.25 (m, 15H), 0.87 (t, J=7.2 Hz, 3H); *C NMR (150
MHz, CDCl;) o: 172.5, 153.3, 131.2, 130.3, 128.7, 126.5,
57.0, 39.7, 34.2, 31.9, 30.9, 29.7, 29.6, 29.5, 29.4, 29.3,
25.0, 22.7, 14.1, 9.6; HRMS (ESI) calcd for Cy,H34IN,O
[M+H]" 469.1710; found 469.1690.
1-(5-(Iodomethyl)-3-phenyl-4,5-dihydro-1 H-pyrazol-1-
yl)octadecan-1-one (30): 60 mg, yield 72%; Ry=0.55
[V(ethylacetate) : V(petroleum ether)=1 : 3]; white solid,
m.p. 118~119 °C; '"H NMR (600 MHz, CDCl;) J: 7.73~
7.72 (m, 2H), 7.43~7.40 (m, 3H), 4.70~4.66 (m, 1H),
3.61~3.55 (m, 2H), 3.42 (dd, J=18.0, 11.4 Hz, 1H), 3.04
(dd, J=18.0, 5.4 Hz, 1H), 2.83~2.78 (m, 1H), 2.70~2.65
(m, 1H), 1.74~1.69 (m, 2H), 1.36~1.25 (m, 28H), 0.87
(t, J=7.2 Hz, 3H); >C NMR (150 MHz, CDCL3) J: 172.4,
153.2, 131.2, 130.3, 128.7, 126.5, 57.0, 39.7, 34.2, 31.9,
29.7, 29.7, 29.7, 29.6, 29.5, 29.4, 29.3, 25.0, 22.7, 14.1,
9.6; HRMS (ESI) caled for C,gHyuIN,O [M + H] '
553.2649; found 553.2634.
(4-Fluorophenyl)(3-(2-fluorophenyl)-5-(iodomethyl)-
4,5-dihydro-1H-pyrazol-1-yl)methanone (3aa): 55 mg,
yield 87%; Ry = 0.55 [V(ethylacetate) : V(petroleum
ether)=1 : 4]; colorless oil. '"H NMR (600 MHz, CDCl5)
0: 8.04 (dd, J/=28.4, 5.4 Hz, 2H), 7.80 (t, J/=7.2 Hz, 1H),
7.40 (dd, J=13.8, 7.2 Hz, 1H), 7.18 (t, J=7.8 Hz, 1H),
7.14~7.11 (m, 3H), 4.88~4.84 (m, 1H), 3.81 (dd, J=
10.2, 6.6 Hz, 1H), 3.63~3.61 (m, 1H), 3.60~3.57 (m,
1H), 3.22~3.17 (m, 1H); *C NMR (150 MHz, CDCl5) ¢:
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165.9, 164.4 (d, Jc—r=250.5 Hz), 161.2 (d, Jo—=252.5
Hz), 151.5 (d, Jo—¢=2.9 Hz), 132.6 (d, J—r=28.9 Hz),
132.1 (d, J—r=8.6 Hz), 130.0 (d, Jc—r=3.2 Hz), 128.9 (d,
Jc—r=3.0 Hz), 124.5 (d, J—r=3.5 Hz), 119.0 (d, Jc—r=
10.9 Hz), 116.6 (d, Jc—r=22.0 Hz), 114.7 (d, Jc—¢=21.6
Hz), 57.8 (d, Jc—¢=2.7 Hz), 41.5 (d, Jo—r=7.8 Hz), 9.7;
HRMS (ESI) caled for Ci;H,F,IN,O [M+H]" 427.0113;
found 427.0113.
(4-Fluorophenyl)(3-(3-fluorophenyl)-5-(iodomethyl)-
4,5-dihydro-1H-pyrazol-1-yl)methanone (3ab): 59 mg,
yield 92%; Ry = 0.55 [V(ethylacetate) : FV(petroleum
ether)=1 : 4]; yellow oil. '"H NMR (600 MHz, CDCl;) §
8.02 (dd, /=114, 6.0 Hz, 2H), 7.43 (d, J=7.8 Hz, 1H),
7.39 (dd, J=12.6, 7.8 Hz, 2H), 7.14~7.11 (m, 3H),
4.91~4.87 (m, 1H), 3.79 (dd, J/=10.2, 6.6 Hz, 1H), 3.66
(dd, J=10.2, 2.4 Hz, 1H), 3.47 (dd, /=18.0, 11.4 Hz, 1H),
3.07 (dd, J=18.0, 5.4 Hz, 1H); >C NMR (150 MHz,
CDCl;) 6 166.0, 164.4 (d, Jc—r=250.5 Hz), 162.8 (d,
Jc—p=2454 Hz), 153.5 (d, Jc—¢=3.0 Hz), 133.1 (d,
Jc—r=17.9 Hz), 132.5 (d, J—r=8.7 Hz), 130.4 (d, Jc—r=
8.5 Hz), 129.9 (d, Jc-r=3.3 Hz), 122.5 (d, Jc-r=2.9 Hz),
117.5 (d, J—r=21.3 Hz), 114.8 (d, Jc—¢=21.6 Hz), 113.4
(d, J—r=22.8 Hz), 58.0, 39.2, 9.5; HRMS (ESI) calcd for
C17H|3F21N2N30 [1\/1—1_1\121]Jr 4489933, found 448.9932.
(4-Fluorophenyl)(3-(4-fluorophenyl)-5-(iodomethyl)-4,5-
dihydro-1H-pyrazol-1-yl)methanone (3ac): 61 mg, yield
95%; R¢=0.5 [V(ethylacetate) : V(petroleum ether)=1 :
4]; colorless oil. "H NMR (600 MHz, CDCly) ¢: 8.02 (dd,
J=10.2, 54 Hz, 2H), 7.68 (dd, J=9.0, 4.8 Hz, 2H),
7.14~7.09 (m, 4H), 4.92~4.87 (m, 1H), 3.77 (dd, J=
10.2, 6.6 Hz, 1H), 3.67 (dd, /=10.2, 2.4 Hz, 1H), 3.47 (dd,
J=18.0, 11.4 Hz, 1H), 3.08 (dd, J=18.0, 5.4 Hz, 1H); *C
NMR (150 MHz, CDCl;) 0 165.9, 164.4 (d, Jo—¢=250.5
Hz), 164.1 (d, Jc-¢=250.2 Hz), 153.6, 132.5 (d, Jc—r=38.7
Hz), 130.1 (d, Jc—¢=3.2 Hz), 128.6 (d, J—r=28.6 Hz),
127.2 (d, Je—¢=3.3 Hz), 116.0 (d, Jo—r=21.8 Hz), 114.8
(d, J—¢=20.1 Hz), 58.0, 39.3, 9.6; HRMS (ESI) calcd for
C17H|3F21N2N30 [1\/1—1_1\121]Jr 4489933, found 448.9925
(4-Fluorophenyl)(5-(iodomethyl)-3-(o-tolyl)-4,5-dihy-
dro-1H-pyrazol-1-yl)methanone (3ad): 52 mg, yield 83%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
colorless oil. '"H NMR (600 MHz, CDCly) ¢: 8.00 (dd, J=
9.0, 6.6 Hz, 2H), 7.41 (d, J=7.8 Hz, 1H), 7.30 (t, J=6.6
Hz, 1H), 7.26 (t, J=7.2 Hz, 2H), 7.08 (t, J=8.4 Hz, 2H),
4.84~4.79 (m, 1H), 3.83 (dd, /J=10.2, 6.6 Hz, 1H),
3.64~3.62 (m, 1H), 3.59~3.53 (m, 1H), 3.15~3.10 (m,
1H), 2.49 (s, 3H); °C NMR (150 MHz, CDCl;) §: 166.2,
164.3 (d, Jc—¢=250.2 Hz), 155.4, 138.0, 132.3 (d, Jc—¢=
8.7 Hz), 131.9, 130.2 (d, Jc—r=3.3 Hz), 129.8, 129.7,
129.0, 126.0, 114.6 (d, J—r=21.6 Hz), 56.6, 41.4, 23.3,
9.9; HRMS (ESI) caled for C;gH;¢FIN,NaO [M~+Na]"
445.0184; found 445.0182.
(4-Fluorophenyl)(5-(iodomethyl)-3-(m-tolyl)-4,5-dihy-
dro-1H-pyrazol-1-yl)methanone (3ae): 54 mg, yield 86%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
colorless oil. '"H NMR (600 MHz, CDCL;) J: 8.04 (dd, J=
9.0, 5.4 Hz, 2H), 7.49 (d, J=10.2 Hz, 2H), 7.30 (t, J=7.8
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Hz, 1H), 7.25 (s, 1H), 7.13 (d, J=8.4 Hz, 2H), 4.90~4.86
(m, 1H), 3.75 (dd, /=10.2, 6.6 Hz, 1H), 3.67 (dd, /=10.2,
2.4 Hz, 1H), 3.47 (dd, J=18.0, 11.4 Hz, 1H), 3.09 (dd, J=
18.0, 5.4 Hz, 1H), 2.38 (s, 3H); “C NMR (150 MHz,
CDCl;) 0: 165.8, 164.4 (d, Jo—r=251.4 Hz), 154.9, 138.5,
132.6 (d, J—r=38.7 Hz), 131.4, 130.8, 130.1 (d, Jc—r=3.4
Hz), 128.7, 127.3, 123.9, 114.7 (d, J—r=21.6 Hz), 57.8,
39.3, 21.4, 9.6; HRMS (ESI) caled for CigH;(FIN,NaO
[M+Na]" 445.0184; found 445.0164.
(4-Fluorophenyl)(5-(iodomethyl)-3-(p-tolyl)-4,5-dihy-
dro-1H-pyrazol-1-yl)methanone (3af): 57 mg, yield 90%;
R¢=0.6 [V(ethylacetate) : V(petroleum ether)=1 : 4];
colorless oil. '"H NMR (600 MHz, CDCl;) J: 8.04 (dd, J=
7.8, 6.0 Hz, 2H), 7.57 (d, J/=7.8 Hz, 2H), 7.21 (d, J=7.8
Hz, 2H), 7.12 (d, J=28.0 Hz, 2H), 4.90~4.85 (m, 1H),
3.73 (dd, J=9.6, 7.2 Hz, 1H), 3.67 (dd, J=9.6, 2.4 Hz,
1H), 3.46 (dd, /=18.0, 11.4 Hz, 1H), 3.08 (dd, J=18.0,
5.4 Hz, 1H), 2.38 (s, 3H); *C NMR (150 MHz, CDCL) ¢:
165.7, 164.4 (d, Jo—r=250.4 Hz), 154.7, 141.0, 132.6 (d,
Jo—r=8.7 Hz), 130.2 (d, Jc—r=3.4 Hz), 129.5, 128.1,
126.7, 114.7 (d, Jc—r=21.6 Hz), 57.9, 39.2, 21.5, 9.6;
HRMS (ESI) caled for CigH;sFIN;NaO [M + Na] -
445.0184; found 445.0177.
(3-(4-Chlorophenyl)-5-(iodomethyl)-4,5-dihydro-1H-py-
razol-1-yl)(4-fluorophenyl)methanone (3ag): 61 mg, yield
93%; Ry=0.5 [W(ethylacetate) . V(petroleum ether)=1 :
3]; yellow solid, m.p. 113~114 °C; '"H NMR (600 MHz,
CDCl;) ¢: 8.01 (dd, /=9.0, 6.6 Hz, 2H), 7.61 (d, J=8.4
Hz, 2H), 7.38 (d, /=8.4 Hz, 2H), 7.13 (t, J/=28.4 Hz, 2H),
4.91~4.88 (m, 1H), 3.78 (dd, J=10.2, 7.2 Hz, 1H), 3.66
(dd, J=10.2,4.2 Hz, 1H), 3.46 (dd, /=17.4, 11.4 Hz, 1H),
3.08 (dd, J=18.0, 42 Hz, 1H); *C NMR (150 MHz,
CDCl;) 0: 165.9, 164.4 (d, J-—r=250.5 Hz), 153.5, 136.6,
132.5 (d, J—r=8.9 Hz), 130.0 (d, Jc—r=3.3 Hz), 1294,
129.0, 127.9, 114.8 (d, Jo—r=21.6 Hz), 58.0, 39.2, 9.5;
HRMS (ESI) caled for C,;H;;CIFIN,NaO [M + Na] "
464.9637; found 464.9617.
(4-Fluorophenyl)(5-(iodomethyl)-3-(4-(trifluoromethyl)-
phenyl)-4,5-dihydro-1H-pyrazol-1-yl)methanone (3ah): 68
mg, yield 96%; R;=0.5 [V(ethylacetate) : V(petroleum
ether)=1 : 3]; white solid, m.p. 111~112 ‘C; '"H NMR
(400 MHz, CDCl;) ¢: 8.02 (dd, /=9.2, 5.6 Hz, 2H), 7.79
(d, J/=8.0 Hz, 2H), 7.67 (d, /=8.4 Hz, 2H), 7.13 (t, J=8.8
Hz, 2H), 4.95~4.89 (m, 1H), 3.83 (dd, /=10.4, 6.6 Hz,
1H), 3.65 (dd, J=10.4, 2.4 Hz, 1H), 3.51 (dd, J=18.0,
11.2 Hz, 1H), 3.12 (dd, J=18.0, 5.2 Hz, 1H); "C NMR
(150 MHz, CDCl;) J: 166.1, 164.5 (d, Jc—r=250.7 Hz),
153.1, 134.3, 132.5 (d, Jc—r=8.9 Hz), 132.1 (q, JcFr=
32.7 Hz), 129.8 (d, Jc—¢r=3.2 Hz), 126.9, 125.7 (q, Jc—F=
3.8 Hz), 123.7 (q, J—r=270.8 Hz), 114.8 (d, Jc—¢=21.6
Hz), 58.1, 39.1, 9.6; HRMS (ESI) caled for C;gH;sF4I-
N,NaO [M-+Na]" 498.9901; found 498.9902.
(4-Fluorophenyl)(5-(iodomethyl)-3-(4-methoxyphenyl)-
4,5-dihydro-1H-pyrazol-1-yl)methanone (3ai): 56 mg,
yield 86%; Ry = 0.55 [W(ethylacetate) : V(petroleum
ether)=1 : 3]; yellow oil. '"H NMR (600 MHz, CDCL) ¢:
8.04 (dd, J=9.0, 5.4 Hz, 2H), 7.63 (d, J/=9.0 Hz, 2H),
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7.12 (t, J=8.4 Hz, 2H), 6.92 (d, /=8.4 Hz, 2H), 4.90~
4.85 (m, 1H), 3.84 (s, 3H), 3.73 (dd, /=10.2, 7.8 Hz, 1H),
3.68 (dd, /=10.2, 2.4 Hz, 1H), 3.45 (dd, J/=17.4, 10.8 Hz,
1H), 3.07 (dd, J=17.4, 4.8 Hz, 1H); "C NMR (100 MHz,
CDCl;) d: 165.6, 164.2 (d, Jo—r=250 Hz), 161.5, 154.3,
132.5 (d, J—r=38.7 Hz), 130.2 (d, Jc—r=3.1 Hz), 128.3,
123.4, 114.6 (d, J—r=21.5 Hz), 114.1, 57.8, 55.3, 39.2,
9.5; HRMS (ESI) caled for C;sH;¢FIN,NaO, [M+Na]"
461.0133; found 461.0148.
(4-Fluorophenyl)(5-(iodomethyl)-3-methyl-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3aj): 25 mg, yield 49%; R;=
0.6 [V(ethylacetate) . V(petroleum ether)=1 : 3]; yellow
oil. '"H NMR (600 MHz, CDCl;) d: 7.92 (dd, J=9.0, 5.4
Hz, 2H), 7.08 (t, / =6.4 Hz, 2H), 4.73~4.69 (m, 1H), 3.74
(dd, /=10.2, 6.6 Hz, 1H), 3.55 (dd, /=10.2, 2.4 Hz, 1H),
3.08 (dd, J=18.6, 10.8 Hz, 1H), 2.65 (dd, /=18.6, 5.4 Hz,
1H), 2.04 (s, 3H); °C NMR (150 MHz, CDCl;) §: 165.7,
164.3 (d, Jc—=250.1 Hz), 156.3, 132.2 (d, Jo—¢r=28.7 Hz),
130.3 (q, Jc—r=3.3 Hz), 114.7 (d, Jc—r=21.6 Hz), 57.2,
43.2, 16.0, 9.9; HRMS (ESI) calcd for C;,H;,FIN,NaO
[M+Na]" 368.9871; found 368.9866.
(4-Fluorophenyl)(3-heptyl-5-(iodomethyl)-4,5-dihydro-
1 H-pyrazol-1-yl)methanone (3ak): 50 mg, yield 77%; Ry=
0.6 [V(ethylacetate) : V(petroleum ether)=1 : 2]; color-
less oil. 'H NMR (400 MHz, CDCl;) J: 7.94 (dd, J=8.4,
5.6 Hz, 2H), 7.08 (t, J=8.4 Hz, 2H), 4.71~4.65 (m, 1H),
3.76 (dd, /=10.0, 6.4 Hz, 1H), 3.53 (dd, J/=10.0, 2.0 Hz,
1H), 3.05 (dd, /=18.4, 11.2 Hz, 1H), 2.66 (dd, J=18.4,
5.2 Hz, 1H), 2.37~2.32 (m, 2H), 1.63~1.55 (m, 2H),
1.31~1.26 (m, 8H), 0.89 (t, J/=7.8 Hz, 3H); "C NMR
(150 MHz, CDCl;) J: 165.6, 164.2 (d, Jo—r=249.9 Hz),
163.3, 132.5 (d, Jo—¢=38.7 Hz), 130.2 (d, Jo—r=3.2 Hz),
114.6 (d, Jo-r=21.5 Hz), 56.9, 41.6, 31.7, 30.1, 29.2,
28.9, 26.2, 22.6, 14.0, 10.1; HRMS (ESI) calcd for
C1gH4FIN,NaO [M+Na]™ 453.0810; found 453.0822.
(3-Cyclohexyl-5-(iodomethyl)-4,5-dihydro-1H-pyrazol-
1-yl)(4-fluorophenyl)methanone (3al): 34 mg, yield 53%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
colorless oil. "H NMR (400 MHz, CDCl;) d: 7.97 (t, J=
6.8 Hz, 2H), 7.07 (t, J=8.8 Hz, 2H), 4.71~4.65 (m, 1H),
3.76 (dd, /=10.0, 5.4 Hz, 1H), 3.53 (dd, /=10.0, 2.4 Hz,
1H), 3.05 (dd, /=18.4, 11.2 Hz, 1H), 2.67 (dd, J=18.4,
4.8 Hz, 1H), 2.39~2.35 (m, 1H), 1.88 (d, /=10.4 Hz,
2H), 1.80 (d, J=5.6 Hz, 2H), 1.70 (d, J=12.8 Hz, 1H),
1.41~1.17 (m, 5H); C NMR (150 MHz, CDCly) ¢:
165.5, 164.2 (d, Jc-r=249.9 Hz), 163.3, 132.5 (d, Jc—¢=
8.7 Hz), 130.2 (d, J—r=3.2 Hz), 114.6 (d, Jo—r=21.5
Hz), 56.6, 39.6, 39.2, 30.2, 25.8, 25.6, 10.2; HRMS (ESI)
caled for CHyFIN,NaO [M+Na]" 437.0497; found
437.0507.
(E)-(4-Fluorophenyl)(5-(iodomethyl)-3-styryl-4,5-dihy-
dro-1H-pyrazol-1-yl)methanone (3am): 33 mg, yield 50%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
colorless oil. '"H NMR (600 MHz, CDCL) ¢: 7.97 (dd, J=
6.4, 4.2 Hz, 2H), 7.48 (d, J=7.2 Hz, 2H), 7.37 (t, J=7.2
Hz, 2H), 7.32 (t, J/=7.2 Hz, 1H), 7.11 (t, J=9.0 Hz, 2H),
7.02 (d, J=16.2 Hz, 1H), 6.86 (d, /=16.2 Hz, 1H), 4.84~
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4.80 (m, 1H), 3.75 (dd, J/=10.2, 6.6 Hz, 1H), 3.65 (dd, J=
10.2, 2.4 Hz, 1H), 3.33 (dd, J=17.4, 11.4 Hz, 1H), 2.96
(dd, J=17.4, 7.2 Hz, 1H); *C NMR (150 MHz, CDCl;) ¢:
165.8, 164.4 (d, Jo—r=250.4 Hz), 155.6, 137.9, 135.5,
132.4 (d, J-r=8.9 Hz), 130.0 (d, Jc—r=3.2 Hz), 129.2,
128.9, 127.1, 1203, 114.8 (d, Jc—r=21.6 Hz), 57.7,
38.0, 9.6; HRMS (ESI) calcd for CjoH FIN,NaO [M—+
Na]" 457.0184; found 457.0184.
(5-(Iodomethyl)-3-(p-tolyl)-4,5-dihydro-1H-pyrazol-1-
yl)(p-tolyl)methanone (3ba): 52 mg, yield 84%; Ry=0.55
[V(ethylacetate) . V(petroleum ether) =1 : 3]; colorless
oil. '"H NMR (400 MHz, CDCl3) d: 7.91 (d, J=8.0 Hz,
2H), 7.58 (d, J=8.4 Hz, 2H), 7.23 (d, /=8.0 Hz, 2H), 7.20
(d, J/=8.4 Hz, 2H), 4.92~4.85 (m, 1H), 3.73~3.68 (m,
2H), 3.44 (dd, J=17.6, 11.2 Hz, 1H), 3.06 (dd, J=17.6,
4.8 Hz, 1H), 2.41 (s, 3H), 2.38 (s, 3H); *C NMR (150
MHz, CDCl;) 6: 166.9, 154.2, 141.4, 140.7, 131.2, 130.2,
129.3, 128.3, 128.2, 126.6, 57.9, 39.1, 21.5, 21.5, 9.7;
HRMS (ESI) caled for CjoHyIN,O [M+H]" 419.0615;
found 419.0624.
(4-Chlorophenyl)(3-(4-chlorophenyl)-5-(iodomethyl)-4,
5-dihydro-1H-pyrazol-1-yl)methanone (3ca): 58 mg, yield
85%; R;=0.5 [V(ethylacetate) . V(petroleum ether)=1 :
3]; yellow solid, m.p. 146~147 °C; '"H NMR (600 MHz,
CDCl;) d: 7.92 (d, J=8.4 Hz, 2H), 7.60 (d, /=8.4 Hz,
2H), 7.42 (d, J=8.4 Hz, 2H), 7.38 (d, J=28.4 Hz, 2H),
4.91~4.86 (m, 1H), 3.78 (dd, J=10.2, 6.6 Hz, 1H), 3.66
(dd, J=10.2, 2.4 Hz, 1H), 3.46 (dd, /=18.0, 11.4 Hz, 1H),
3.07 (dd, J=17.4, 5.4 Hz, 1H); C NMR (150 MHz,
CDCl;) 0: 166.0, 153.6, 137.3, 136.6, 132.3, 131.5, 129.3,
129.0, 128.0, 127.9, 58.0, 39.2, 9.4; HRMS (ESI) calcd for
C17H13C12IN2NaO [1\/[—1_1\121]Jr 4809342, found 480.9345.
(4-Chlorophenyl)(3-(4-fluorophenyl)-5-(iodomethyl)-
4,5-dihydro-1H-pyrazol-1-yl)methanone (3da): 59 mg,
yield 88%; Ry = 0.55 [W(ethylacetate) : V(petroleum
ether)=1 : 3]; yellow oil. '"H NMR (400 MHz, CDCL) ¢:
7.92 (d, J/=8.4 Hz, 2H), 7.60 (dd, J=8.8, 5.6 Hz, 2H),
7.42 (d, J=8.8 Hz, 2H), 7.10 (t, J=8.8 Hz, 2H), 491~
4.85 (m, 1H), 3.77 (dd, J=10.4, 6.8 Hz, 1H), 3.66 (dd, J=
10.4, 2.8 Hz, 1H), 3.47 (dd, J=18.0, 11.2 Hz, 1H), 3.08
(dd, J=18.0, 5.6 Hz, 1H); >*C NMR (150 MHz, CDCl;) ¢:
165.9, 164.1 (d, Jo—r=250.5 Hz), 153.7, 137.2, 132.4,
131.4, 128.7 (d, Jc—¢=38.7 Hz), 127.9, 127.1 (d, Jc—r=3.2
Hz), 116.0 (d, Jc—¢=21.9 Hz), 57.9, 39.3, 9.4; HRMS
(ESI) caled for C,;H3CIFIN;NaO [M-+Na]' 464.9637;
found 464.9635.
(3-(4-Fluorophenyl)-5-(iodomethyl)-4,5-dihydro- 1 H-py-
razol-1-yl)(p-tolyl)methanone (3ea): 42 mg, yield 66%;
R¢=0.55 [V(ethylacetate) . V(petroleum ether)=1 . 3];
yellowish solid, m.p. 125~126 C; 'H NMR (600 MHz,
CDCl) 6: 7.88 (d, J=12.0 Hz, 2H), 7.67 (dd, J=12.6, 7.8
Hz, 2H), 7.25 (d, J=12.0 Hz, 2H), 7.08 (t, J/=13.2 Hz,
2H), 4.92~4.87 (m, 1H), 3.74 (dd, /=10.2, 7.2 Hz, 1H),
3.67 (dd, /=10.2, 2.4 Hz, 1H), 3.42 (dd, J/=18.0, 11.4 Hz,
1H), 3.04 (dd, J=17.4, 5.4 Hz, 1H), 2.41 (s, 3H); "°C
NMR (150 MHz, CDCl;) d: 167.0, 163.9 (d, Jc—¢=250.1
Hz), 153.0, 141.5, 131.1, 130.1, 128.5 (d, Jo—r=28.6 Hz),
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128.3, 127.3 (d, Jc—¢=3.3 Hz), 115.8 (d, Jo—r=21.9 Hz),
58.0, 39.2, 21.5, 9.7, HRMS (ESI) caled for
CigH FIN,NaO [M+Na]" 445.0184; found 445.0183.
(3-(4-Chlorophenyl)-5-(iodomethyl)-4,5-dihydro-1H-py-
razol-1-yl)(p-tolyl)methanone (3fa): 43 mg, yield 66%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
yellow solid, m.p. 145~146 C; 'H NMR (400 MHz,
CDClLy) o: 7.88 (d, J=5.6 Hz, 2H), 7.60 (d, J=5.6 Hz,
2H), 7.35 (d, J=5.6 Hz, 2H), 7.25 (d, J/=5.6 Hz, 2H),
4.90~4.86 (m, 1H), 3.74 (dd, /=10.4, 7.2 Hz, 1H), 3.66
(dd, J=9.8, 1.6 Hz, 1H), 3.42 (dd, J/=13.0, 7.6 Hz, 1H),
3.03 (dd, J=12.6, 3.6 Hz, 1H), 2.41 (s, 3H); C NMR
(100 MHz, CDCly) 4:167.0, 152.9, 141.5, 136.3, 131.0,
130.1, 129.6, 128.9, 128.3, 127.9, 58.0, 39.0, 21.5, 9.6;
HRMS (ESI) caled for CjgH;CIIN,NaO [M -+ Na]
460.9894; found 460.9884.
1-(3-(4-Fluorophenyl)-5-(iodomethyl)-4,5-dihydro-1H-
pyrazol-1-yl)ethan-1-one (3ga): 22 mg, yield 43%; R;=
0.55 [V(ethylacetate) . V(petroleum ether)=1 : 3]; yellow
oil. "H NMR (600 MHz, CDCl;) 6: 7.73 (dd, J=9.0, 5.4
Hz, 2H), 7.12 (t, J=9.0 Hz, 2H), 4.72~4.68 (m, 1H), 3.61
(dd, J=10.2, 3.0 Hz, 1H), 3.55 (dd, /=10.2, 7.8 Hz, 1H),
3.44 (dd, /=18.0, 11.4 Hz, 1H), 3.04 (dd, /=18.0, 5.4 Hz,
1H), 2.39 (s, 3H); °C NMR (150 MHz, CDCl;) §: 169.4,
163.9 (d, Jc—=250.1 Hz), 152.6, 128.5 (d, Jc—=8.6 Hz),
127.3 (d, Jc—¢=3.3 Hz), 115.8 (d, J—r=21.9 Hz), 57.1,
40.0, 21.8, 9.3; HRMS (ESI) calcd for C;,H;3FIN,O [M+
H]" 347.0057; found 347.0045.
1-(3-(4-Fluorophenyl)-5-(iodomethyl)-4,5-dihydro-1H-
pyrazol-1-yl)octadecan-1-one (3ha): 64 mg, yield 76%;
R;=0.55 [V(ethylacetate) : V(petroleum ether)=1 : 3];
yellowish solid, m.p. 132~134 °C; '"H NMR (600 MHz,
CDClLy) ¢: 7.72 (dd, J=9.0, 5.4 Hz, 2H), 7.12 (t, J=9.0
Hz, 2H), 4.71~4.6 (m, 1H), 3.58 (d, /=4.8 Hz, 2H), 3.41
(dd, J/=18.0, 11.4 Hz, 1H), 3.01 (dd, /=17.4, 4.8 Hz, 1H),
2.82~2.77 (m, 1H), 2.69~2.64 (m, 1H), 2.34 (t, J=7.8
Hz, 1H), 1.74~1.68 (m, 2H), 1.63 (t, J=7.2 Hz, 1H),
1.30~1.25 (m, 26H), 0.87 (t, J=7.2 Hz, 3H); *C NMR
(150 MHz, CDCl;) d: 172.5, 164.0 (d, Jc—r=249.9 Hz),
152.3, 128.5 (d, J—=28.6 Hz), 127.5 (d, J—r=3.3 Hz),
1159 (d, Jc—r=21.9 Hz), 57.1, 39.8, 34.2, 31.9, 29.7,
29.7, 29.7, 29.6, 29.6, 29.5, 29.4, 29.4, 29.3, 29.2, 29.1,
25.0, 24.7, 22.7, 14.1, 9.5; HRMS (ESI) calcd for
C,gH4FIN,NaO [M+Na]™ 593.2380; found 593.2367.
1-(5-(Iodomethyl)-3-methyl-4,5-dihydro-1H-pyrazol-1-
yl)-2-methylpropan-1-one (3ia): 27 mg, yield 62%; Ry=
0.55 [V(ethylacetate) : V(petroleum ether)=1 : 1); yellow
oil. 'H NMR (600 MHz, CDCl;) d 4.42~4.38 (m, 1H),
3.52 (dd, /=10.2, 6.6 Hz, 1H), 3.38 (dd, /=10.2, 2.4 Hz,
1H), 3.24~3.20 (m, 1H), 2.96 (dd, J=18.0, 10.8 Hz,
1H), 2.50 (dd, /=18.0, 4.8 Hz, 1H), 1.96 (s, 3H), 1.12 (d,
J=7.2 Hz, 3H), 1.05 (d, J=6.6 Hz, 3H); *C NMR (100
MHz, CDCl;) 6: 175.5, 154.9, 56.2, 43.5, 31.7, 19.4, 18.4,
15.9, 10.1; HRMS (ESI) calcd for CoH5IN;NaO [M—+
Na]" 317.0127; found 317.0128.
Cyclohexyl(5-(iodomethyl)-3-methyl-4,5-dihydro-1H-
pyrazol-1-yl)methanone (3ja): 37 mg, yield 73%; Ry=0.55
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[V(ethylacetate) . V(petroleum ether) =1 : 3]; colorless
oil. '"H NMR (600 MHz, CDCl;) J: 4.48~4.44 (m, 1H),
3.59 (dd, J/=10.2, 6.6 Hz, 1H), 3.43 (dd, /=10.2, 2.4 Hz,
1H), 3.05~2.98 (m, 2H), 2.56 (dd, J=18.6,4.8 Hz, 1H),
2.03 (s, 3H), 1.91 (d, J=15.6 Hz, 1H), 1.80~1.77 (m,
3H), 1.68 (d, J/=10.8 Hz, 1H), 1.52~1.44 (m, 2H), 1.35~
1.26 (m, 3H); “C NMR (100 MHz, CDCl;) ¢: 174.6,
154.7, 56.1, 43.4, 41.5, 29.3, 28.3, 25.9, 25.8, 25.6, 15.9,
10.3; HRMS (ESI) caled for C;,H;9IN,NaO [M—f—Na]+
357.0440; found 357.0432.
1-(5-(Iodomethyl)-3-methyl-4,5-dihydro-1H-pyrazol-1-
yl)octadecan-1-one (3ka): 44 mg, yield 60%; R;=0.55
[V(ethylacetate) . V(petroleum ether) =1 : 2]; colorless
oil. '"H NMR (600 MHz, CDCl;) J: 4.52~4.48 (m, 1H),
3.54 (dd, /=10.2, 7.2 Hz, 1H), 3.48 (dd, J/=10.2, 3.0 Hz,
1H), 3.02 (dd, J=18.6, 10.2 Hz, 1H), 2.69~2.64 (m, 1H),
2.60~2.51 (m, 2H), 2.03 (s, 3H), 1.68~1.63 (m, 3H),
1.31~1.25 (m, 27H), 0.88 (t, J/=7.2 Hz, 3H); *C NMR
(100 MHz, CDCl;) d: 171.8, 154.8, 56.4, 43.7, 34.2, 31.9,
29.8, 29.7, 29.6, 29.5, 29.4, 29.4, 29.3, 25.0, 22.7, 15.9,
14.1, 9.9; HRMS (ESI) caled for Cp3sHyIN,O [M+H]"
491.2498, found 491.2488.
(E)-1-(5-(Iodomethyl)-3-styryl-4,5-dihydro-1 H-pyrazol-
I-yl)ethan-1-one (3ma): 25 mg, yield 48%; R;=0.55
[V(ethylacetate) : V(petroleum ether)=1 : 2]; yellowish
oil. '"H NMR (600 MHz, CDCl;) d: 7.49 (d, J=7.8 Hz,
2H), 7.38 (t, J=7.2 Hz, 2H), 7.33 (t, J/=7.2 Hz, 1H), 7.02
(d, J/=16.8 Hz, 1H), 6.83 (d, J/=17.4 Hz, 1H), 4.66~4.62
(m, 1H), 3.59 (dd, /=10.2, 3.0 Hz, 1H), 3.52 (dd, /=10.2,
7.8 Hz, 1H), 3.30 (dd, /=18.0, 11.4 Hz, 1H), 2.92 (dd, J=
18.0, 5.4 Hz, 1H), 2.34 (s, 3H); “C NMR (100 MHz,
CDCl) d: 169.3, 154.6, 137.5, 135.6, 129.1, 128.9, 127.1,
120.4, 56.9, 38.7, 21.8, 9.3; HRMS (ESI) caled for
Ci,H6IN,O [M+H]" 355.0307; found 355.0306.
(5-(Bromomethyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)(phenyl)methanone (3bb): 45 mg, yield 87%; Ry=0.55
[V(ethylacetate) : V(petroleum ether)=1 : 2]; yellow oil.
'H NMR (600 MHz, CDCl;) d: 7.99 (d, J=7.8 Hz, 2H),
7.69 (d, J=7.2 Hz, 2H), 7.49 (t, J=7.2 Hz, 1H), 7.44 (t,
J=7.8 Hz, 2H), 7.41~7.38 (m, 3H), 5.13~5.10 (m, 1H),
3.92 (dd, J/=10.2, 6.6 Hz, 1H), 3.84 (d, /=10.8 Hz, 1H),
3.46 (dd, J=17.4, 11.4 Hz, 1H), 3.26 (dd, J=17.4, 4.8 Hz,
1H); *C NMR (100 MHz, CDCL;) 8: 167.1, 155.0, 134.0,
131.0, 130.9, 130.4, 130.0, 128.6, 127.6, 126.7, 58.3, 44.7,
35.9; HRMS (ESI) caled for C;H;(BrN,O [M+H]"
343.0446; found 343.0436.
(5-(Chloromethyl)-3-phenyl-4,5-dihydro-1H-pyrazol-1-
yl)(phenyl)methanone (3be): 27 mg, yield 60%; Ry=0.5
[V(ethylacetate) . V(petroleum ether) =1 : 2]; colorless
oil. '"H NMR (600 MHz, CDCl3) § 7.98 (d, J=6.6 Hz, 2H),
7.68 (d, J=7.8, 1.8 Hz, 2H), 7.49 (t, J=7.2 Hz, 1H), 7.44
(t, J=7.8 Hz, 2H), 7.42~7.38 (m, 3H), 5.15~5.11 (m,
1H), 4.07 (dd, /=10.8, 6.0 Hz, 1H), 3.95 (dd, /=10.8, 2.4
Hz, 1H), 3.46 (dd, /=18.0, 11.4 Hz, 1H), 3.31 (dd, J=
18.0, 5.4 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢ 167.1,
155.0, 134.0, 131.0, 130.9, 130.5, 130.0, 128.7, 127.6,
126.7, 58.3, 447, 359; HRMS (ESI) caled for
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C7H,4CIN,NaO [M+Na]" 321.0771; found 321.0781.
(5-(Bromomethyl)-3-(p-tolyl)-4,5-dihydro-1H-pyrazol-
1-yl)(p-tolyl)methanone (3cb): 43 mg, yield 78%; R¢=0.5
[V(ethylacetate) . V(petroleum ether)=1 : 3]; colorless
oil. 'H NMR (600 MHz, CDCl;) d: 7.91 (d, J=8.4 Hz,
2H), 7.58 (d, J/=8.4 Hz, 2H), 7.25 (d, J=7.8 Hz, 2H), 7.20
(d, J/=7.8 Hz, 2H), 5.12~5.08 (m, 1H), 3.87 (dd, /=10.2,
6.0 Hz, 1H), 3.85 (dd, /=10.8, 3.6 Hz, 1H), 3.44 (dd, J=
18.0, 11.4 Hz, 1H), 3.23 (dd, J=17.4, 5.4 Hz, 1H), 2.41 (s,
3H), 2.38 (s, 3H); °C NMR (100 MHz, CDCl;) J: 166.9,
154.6, 141.4, 140.8, 131.2, 130.2, 129.4, 128.3, 128.2,
126.7, 57.9, 37.1, 34.1, 21.5, 21.4; HRMS (ESI) caled for
C1oHBrN,O [M+H]" 371.0759; found 371.0761.
(5-(Chloromethyl)-3-(p-tolyl)-4,5-dihydro-1H-pyrazol-
1-yl)(p-tolyl)methanone (3cc): 30 mg, yield 62%; R;=0.55
[V(ethylacetate) . V(petroleum ether)=1 : 3]; colorless
oil. 'H NMR (400 MHz, CDCl;) d: 7.91 (d, J=8.0 Hz,
2H), 7.58 (d, J/=8.0 Hz, 2H), 7.24 (d, J=8.0 Hz, 2H), 7.19
(d, J=8.0 Hz, 2H), 5.13~5.07 (m, 1H), 4.01 (dd, J=
11.2, 6.0 Hz, 1H), 3.95 (dd, J/=11.2, 2.8 Hz, 1H), 3.43 (dd,
J=17.6, 11.2 Hz, 1H), 3.28 (dd, J=17.6, 4.2 Hz, 1H),
2.41 (s, 3H), 2.37 (s, 3H); *C NMR (100 MHz, CDCl5) ¢:
167.0, 154.9, 141.4, 140.7, 131.2, 130.2, 129.3, 128.4,
128.3, 126.7, 58.3, 44.7, 35.9, 21.5, 21.4; HRMS (ESI)
caled for CHyCIN,O [M + H] " 327.1259; found
327.1262
(5-(Bromomethyl)-3-(4-fluorophenyl)-4,5-dihydro-1H-
pyrazol-1-yl)(4-fluorophenyl)methanone (3db): 44 mg,
yield 78%; Ry = 0.55 [W(ethylacetate) : V{(petroleum
ether)=1 : 3]; yellow oil. 'H NMR (600 MHz, CDCl;)
o0: 8.02 (dd, /=9.0, 5.4 Hz, 2H), 7.68 (dd, /=9.0, 5.4 Hz,
2H), 7.14~7.08 (m, 4H), 5.15~5.11 (m, 1H), 3.95 (dd,
J=10.2, 6.0 Hz, 1H), 3.82 (dd, /=10.2, 2.4 Hz, 1H), 3.47
(dd, J=18.0, 11.4 Hz, 1H), 3.24 (dd, /=18.0, 5.4 Hz, 1H);
C NMR (100 MHz, CDCly) &: 165.9, 164.4 (d, Je—r=
250.5 Hz), 164.1 (d, J—=250.5 Hz), 154.0, 132.5 (d,
Je—+=8.9 Hz), 130.0 (d, Jo—+=3.3 Hz), 128.7 (d, Jc—=
8.4 Hz), 127.2 (d, J—r=3.2 Hz), 1159 (d, J—r=21.9
Hz), 114.5 (d, Jc—¢=21.6 Hz), 58.0, 37.2, 34.0, HRMS
(ESI) caled for C,;H;4BrF,N,O [M+H] " 379.0252;
found: 379.0252
(5-(Chloromethyl)-3-(4-fluorophenyl)-4,5-dihydro-1H-
pyrazol-1-yl)(4-fluorophenyl)methanone (3dc): 25 mg,
yield 50%; Ry = 0.55 [W(ethylacetate) : V{(petroleum
ether)=1 : 3]; yellow solid, m.p. 101~102 C; 'H NMR
(600 MHz, CDCl;) ¢: 8.02 (dd, /=28.4, 5.4 Hz, 2H), 7.68
(dd, J=8.4, 54 Hz, 2H), 7.14~7.09 (m, 4H), 5.16~
5.12 (m, 1H), 4.09 (dd, J/=11.4, 6.0 Hz, 1H), 3.94 (dd, J=
11.4, 2.4 Hz, 1H), 3.47 (dd, /=18.0, 11.4 Hz, 1H), 3.30
(dd, J=18.0, 5.4 Hz, 1H); >C NMR (150 MHz, CDCl;) ¢:
166.0, 164.4 (d, Jo—r=250.7 Hz), 164.1 (d, Jc—r=250.4
Hz), 154.2, 132.5 (d, Jc—+=28.7 Hz), 130.0 (d, Jc—¢=3.3
Hz), 128.7 (d, Jc—¢=38.6 Hz), 127.2 (d, Jo—r=3.2 Hz),
116.0 (d, Jc—¢=21.9 Hz), 114.7 (d, Jc—¢=21.6 Hz), 58.4,
44.7,35.9; HRMS (ES]I) calcd for C;H;3CIF,N,NaO [M+
Na]™ 357.0582; found 357.0568.
(5-(Bromomethyl)-3-methyl-4,5-dihydro-1H-pyrazol-1-
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yl)(cyclohexyl)methanone (3eb): 30 mg, yield 69%; Rq=
0.5 [W(ethylacetate) : V(petroleum ether)=1 : 2]; yellow
oil. '"H NMR (600 MHz, CDCl;) J: 4.71~4.67 (m, 1H),
3.73 (dd, /=10.2, 6.0 Hz, 1H), 3.58 (dd, /=10.2, 3.0 Hz,
1H), 3.05~2.97 (m, 2H), 2.71 (dd, J=18.0, 5.4 Hz, 1H),
2.02 (s, 3H), 1.87 (d, J=13.2 Hz, 1H), 1.77~1.74 (m,
3H), 1.67 (d, J=11.4 Hz, 1H), 1.50~1.44 (m, 2H), 1.35~
1.19 (m, 3H); “C NMR (100 MHz, CDCl;) 6: 174.7,
155.1, 56.2, 41.5, 41.4, 344, 29.2, 28.3, 25.9, 25.8, 25.6,
15.9; HRMS (ESI) caled for Ci,H;9BrN,NaO [M—l—Na]+
309.0573; found 309.0576.

(5-(Chloromethyl)-3-methyl-4,5-dihydro-1H-pyrazol-1-
yl)(cyclohexyl)methanone (3ec): 18 mg, yield 50%; R¢=
0.6 [V(ethylacetate) : V(petroleum ether)=1 : 2]; yellow
oil. "H NMR (600 MHz, CDCLy) ¢: 4.73~4.69 (m, 1H),
3.87 (dd, /=10.8, 6.0 Hz, 1H), 3.70 (dd, /=10.8, 3.0 Hz,
1H), 3.06~2.98 (m, 2H), 2.79 (dd, J=18.0,4.8 Hz, 1H),
2.04 (s, 3H), 1.87 (d, J=13.2 Hz, 1H), 1.77 (t, J=13.2,
3H), 1.68 (d, J/=13.8 Hz, 1H), 1.51~1.44 (m, 2H), 1.38~
121 (m, 3H); “C NMR (100 MHz, CDCly) ¢0: 174.7,
155.3, 56.6, 44.8, 41,5, 40.1, 29.1, 28.4, 25.9, 25.7, 25.6,
15.9; HRMS (ESI) caled for C;,H,CIN,O [M+H]"
243.1259; found 243.1266.

1-(5-(Bromomethyl)-3-methyl-4,5-dihydro-1H-pyrazol-
I-yl)octadecan-1-one (3fb): 37 mg, yield 56%; R;=0.6
[V(ethylacetate) . V(petroleum ether)=1 : 2]; colorless
oil. "H NMR (600 MHz, CDCly) 6: 4.73~4.70 (m, 1H),
3.71 (dd, /=10.2, 6.6 Hz, 1H), 3.63 (dd, /=10.2, 3.0 Hz,
1H), 3.02 (dd, J=18.0, 11.4 Hz, 1H), 2.74 (dd, J=18.6,
4.8 Hz, 1H), 2.69~2.634 (m, 1H ), 2.58~2.53 (m, 1H),
2.03 (s, 3H), 1.67~1.62 (m, 2H), 1.35~1.25 (m, 28H),
0.88 (t, J=6.6 Hz, 3H); *C NMR (100 MHz, CDCl;) 6:
171.9, 155.2, 56.4, 41.6, 34.2, 34.1, 31.9, 29.7, 29.6, 29.6,
29.6, 29.5,29.4, 29.3, 29.3, 24.9, 22.7, 15.9, 14.1; HRMS
(ESI) caled for Cp3HyBrN,O [M+H]" 443.2637; found
443.2624.

1-(5-(Chloromethyl)-3-methyl-4,5-dihydro-1H-pyrazol-
I-yl)octadecan-1-one (3fc): 32 mg, yield 53%; Ry=0.55
[V(ethylacetate) : V(petroleum ether)=1 : 2]; yellow sol-
id, m.p. 101~102 C; '"H NMR (600 MHz, CDCl;) ¢:
4.75~4.71 (m, 1H), 3.85 (dd, J=11.4, 6.6 Hz, 1H), 3.74
(dd, J=11.4,3.0 Hz, 1H), 3.01 (dd, J/=18.6, 10.8 Hz, 1H),
2.80 (dd, J=18.0, 4.8 Hz, 1H), 2.69~2.64 (m, 1H),
2.59~2.54 (m, 1H), 2.34 (t, J/=7.8 Hz, 1H), 2.03 (s, 3H),
1.66~1.62 (m, 3H), 1.30~1.25 (m, 26H), 0.88 (t, J=6.6
Hz, 3H); °*C NMR (100 MHz, CDCls) d: 172.0, 155.5,
56.7, 44.8, 40.3, 34.1, 31.9, 29.7, 29.7, 29.6, 29.6, 29.6,
29.5, 29.4, 29.4, 29.3, 29.3, 29.2, 29.1, 24.9, 24.7, 22.7,
15.9, 14.1; HRMS (ESI) calcd for Cp;HyCIN,O [M+H]"
399.3142; found 399.3141.

4.3 General procedure for the synthesis of 4

3a (0.2 mmol) was dissolved in CH;CH,OH (2 mL),
KOH (2.0 equiv.) was added into the reaction mixture, and
then the reaction mixture was refluxed for 30 min until the
reaction was completed monitored by TLC analysis. The
solvent was removed under vacuum. The crude product
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was purified by flash chromatography on silica gel using a
mixture of petroleum ether and ethyl acetate as an eluting
solvent to give the desired product methyl-3-phenyl-1H-
pyrazole (4)!'" 28 mg, yield 88%. R;=0.5 [V(ethylace-
tate) . V(petroleum ether)=1 . 2]; yellow solid, m.p.
101~102 °C; 'H NMR (600 MHz, CDCl3) 6: 7.70 (d, J=
7.8 Hz, 2H), 7.35 (d, J=7.8 Hz, 2H ), 7.80 (t, J/=7.8 Hz,
1H), 6.33 (s, 1H), 2.26 (s, 3H); “C NMR (100 MHz,
CDCl;) 0: 149.9, 143.2, 132.5, 128.6, 127.7, 125.7, 102.0,
11.6

Supporting Information Copies of '"H NMR, *C NMR
spectra and the HRMS data of compounds 3 and 4. The
Supporting Information is available free of charge via the
Internet at http://sioc-journal.cn/.
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