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Abstract

A patent published by Jay P. Powers and his team suggested that the benzamides
comprised of three rings may have activity to inhibit HSDs. When the immune system
of human body loses its balance, secreted glucocorticoids might have the deleterious
impacts to organs or tissues which can be tuned by the application of HSDs inhibitors.
HSDs inhibitors may recover the unleashed status of physical metabolism caused by
cortisol, and mediate an appropriate adjustment among the immune system.

A series of benzamides designed by Nathan may compete the binding between the
RAGE protein and AP which contribute to the occur of Alzheimer's. And they found
compound 45 would have the best activity to impede the binding of RAGE to AP
among the compounds they synthesized.

On the basis of the structures created by Jay and Nathan, the different number of
carbons of N-benzyl group in N-(cyclohex-2-enyl)-N-phenalkylbenzamide suggested
by our lab showed that one carbon unit might have the excellent activity against
inflammation surprisingly. Herein I continued to do modification on the benzyl group,
and discover new pathway to elevate the yield.

The scheme started from 13 kinds of benzylamines underwent N-alkylation and
benzoylation in succession to generate the final compounds. Compound 5 with
ortho-F in its benzyl group has the most potent activity in anti-inflammation assay, the
second one with the best potency would be compound 2. As the result, compounds 2
and 5 exhibited the most potent activity in anti- inflaimmmatory assay. Both
compounds were sent for further In vivo animal study.

In order to investigate the influence of the double bond in cyclohex-2-enyl group
on anti-inflammatory activities, a series of compounds without double bond have been

synthesized. According to methods claimed by the previous papers with similar



structure to construct, we synthesized 13 kinds of benzylamines to undergo imination
and reduction with cyclohexanone to obtain intermediates, then followed by the
benzoylation to funish final products. However the devastating demerit of the scheme
as we mentioned was time-consuming and quite low yield. Thus we re-designed the
scheme by directly hydrogenation of the double bond to synthesize the final
compounds. The new pathway we offered without side products elevated the yield
from less than one percntage to more than forty-eight to ninty-nine percentage. The
finding indicated the new pathway for synthesizing the compounds with similar
structures that might have too large steric hindrance to proceed the Sy2 reaction. In
the anti-inflammatory assay, benzamides without double bond revealed the tendency
of decline of anti-inflammatory activity except compound 30. However, the
ortho-position remains imperative to the activity of inhibition of release of superoxide

anion from neutrophils.
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1.1 Benzamides i % HSDs inhibotor »x* 2 # 3

#2009 & ¢ Jay P. Powers, Michael Degraffenreid, Xiao He, Lisa Julian, Dustin L.
McMinn, Daqing Sun, Yosup Rew, Xuelei Yan % 4 x % & 2. & ¢ | £ %
hydroxysteroid dehydrigenases (HSDs), # 7 11p-hydroxysteroid dehydrogenase,
17B-hydroxysteroid dehydrogenase, 20a-hydroxysteroid dehydrogenase = 3a- steroid
dehydrogenase #1434 #5733+ — % 7|7 benzamides ~ + ki& {7 SAR {foiE 473

1
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W - -~ Jay P. Powers & A #7% % 2_ %4 benzamides 2. i & & #

ON/A

HO
CF3

Ri R»

Jay P. Powers T'F—“Ff % A e benzamide derivatives #74- ¥t e % 11B-steroid
dehydrogenase & 3 2 #f& isoforms, 3 5 4pF cni®* ; A 3F%¢ | [1B-steroid
dehydrogenase type 1 (11B-HSD 1) #-#_&_cortisone 77 11-keto glucocorticoids & #%
= 4v cortisol 7 11-hydroxy glucocorticoids ; @ # In vitro ® , cortisol #*%
mineralocorticoid receptor (MR)#& 33 # £ agonist, & & F % e, cortisol ¥+
MRs =7 5t 4 11B-hydroxysteroid dehydrogenase type 2 #-cortisol ## 3% = 7 & i*

g1 cortisone €77 it AT, AcBlZ Ao, T S R A B8 cortisol ehE

Fhd @ RE s 2% MRs (%, &g kR o cortisol &R+ 1R 4] 11B-HSD 2
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HSDs #3F % 5 I Pt R aB s &4 A diabetes, 2 F T F IR &
11B-HSD 1 gene knockout mice ® # I .7 * 11B-HSD I inhibitor {&, ¥+t FpE4
= ik £ & & f& f¥ % : phosphoenopyruvate carboxylase (PEPCK) 14 %
glucose-6-phosphate (G6Pase) @ mRNA & 11 % % CREA AR = I I L ST
% hypoglycemia®; #p b 7 % + 4p 31 % murine @ * 11B-HSD 1 inhibitor, & ¥ % §

w*e 1B cell ff insulin A ;& 8 + 2 ° @ glucocorticoids B ERILE FDARET
% @ 22 diabetes & A 49 B <0 obesity + § 48 B A= § 4p 147 4] pre-adipocytes
(stromal cell) & 11B-HSD 1 ¢ j > & i chuid F, i&a ¥ 12 4R omental fat depot
S R AR R RS T @ R0 P R e ekt

11B-HSD 1 £ osteoporosis ~ 7 48 % B ¥, # 7 4 I glucocorticoids € 3142
osteoblast &4 it gt ¥ E_%« g 7 2 D|Hed) Y, @ % @ * non-specific 11p-HSD 1
inhibitor, 4r carbenoxolone ¢ * € & {F pb R % B ¥ hy IR
glucocorticoid € i {F osteoclast ¥+ # F ¢ 4F i =z M 5 cHagde A
11B-HSD 1 i& {7 #r ] %€ ¥ osteoporosis #-F L4+ e d o
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Mhiearernd (70 i % 11B-HSD 1 inhibitor 3% & & % M
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Z_# % = corticosterone, i&m 3 i kinase 74! & M W E L ip M o E Y[R
gashgf 4 1 Fpt 11B-HSD 1 inhibitor #£3% 5 ¥ 12 ¥4 glucocorticoids #7id = 4

gk, T1B-HSD 1 2 £ end 5 F Jiux F 49 % #2/% ¢0Bf 55, F] cortisol 4 #8 p
P £y L ehk 4 cortisol Fd Fril NF-kB R ¥imie gk seraiseh
cytokines, @ J* & Ji € "UF| 2t W B K R, @ iz ¥ cytokines ¢ 4% IL-1, IL-2,
IL-6, f= TNF-a ¢ {1 45 4 ;& CRH (corticotropin-release hormone), CRH £
Jcrs T R A s ACTH 12 % cortisol, o Tl frdlchi o253 — B § v & ch

A

%, * fL % HPA (hypothalamic-pituitary-adrenal) axis, 4-B= o

B = ~ HPA (hypothalamic-pituitary-adrenal) axis 2_ 7= &, 5]

Thermregulatory
Ceter Immune
stimulus
Hypothalamus l
Macrophages

Pituitary gland

Inflammatory cytokines
(IL-1alpha, IL-1beta, IL-6, TNF-alpha)

Adrenal gland

Mediator of inflammation
(eicosanoids, serotonin, PAF, bradykinin)
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, 11B-HSD $if & 733 & chd & 4

% ¥uz_ [¥ (balance between cell-mediated and humoral

i E 5

L =ik » humoral reaction, -%_leshimaniasis ~ tuberculosis ™2 % leprosy % v
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11B-HSD inhibitors ¥
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b pF cell-mediated reaction 4 #_% ¥ 47 %,

11B-HSD inhibitors ¥ 12 #--T =i » cell-mediated reaction, %]}

FEABF It - mEs .

humoral reaction » FE&*F B 3k )4 }ﬁ 7, T d &t B cell it dn
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granzymes % 7 i3 RLH % TI R % Him e o)

Wz ~ R4 aREA A2 R

b )'@m;} i~ 12

Low stress response

High stress response

Cell-mediated

vigorous than humoral immunity.

immunity is  more

Humoral immunity is more vigorous than

cell-mediated immunity.( High IgE level

possible)
Susceptible to cell-mediated | Resistant to autoimmune disease.
autoimmune diseases, for example:
EAE, EAN and athrititis.
Resistant to pathogenic organism | Susceptible to pathogenic organisms

requiring cell-mediated immunity for
their
leshimaniasis ~ tuberculosis and leprosy.

control, for example:

requiring cell-mediated immunity for

control, such as pathogen-susceptible

human population.




2w g & Rt 3 4 ) fedk £ 11B-HSD 1 Y mice ¥4+ experimental athritis {7
phagocytosis by macrophage 7 - PF R 4f & chIL % 02 2 & R ¢ 7 apoptotic
neutrophils 7#ic P 3 v, A1 4+ 2 11B-HSD 1 HY mice ¥*t3 L F & F delayed
resolution eI % 3 4 | (Y & 11B-HSD 1 & i% ¢ & 2558 L F e~ 4opFdp 3 {3 i

B o3 o

b B H BT s F IR 11B-HSD 1 $30F ey 5 Ap % AR R DM 5, &

aqueous humor H#l¢ 4 B ' -

11B-HSD 2 4zt #1452 |, ¢ :E*Fi? glucocorticoid ¥+** MR 3 4 ¢agonist ¥ % |
% & * 11B-HSD 2 inhibitor ] ¢ cortisol/cortisone - 7 = cortisol e~ &, @
glucocorticoid € 3§ 4v i # B=¥F Angiotensin II «scg &, i& @ ¥ 3R salt-sensitive
hypertension, 1?95 # 7 % 7+ % & > 11B-HSD 2 {& " FERcniE M, Bl F 12 @

cortisol/cortisone 73 fiwf1 cortisone 737 v F & 5 13T B m B R Mo

17B-hydroxy steroid dehydrogenases (17B-HSDs) £ estrogen ' % androgen

receptor & &, I g it estradiol/estrogen ~ testosterone/androstenedione 2. ¥ s $&

5=

4o B 2 ; androgens ¥ estrogens 4 % 17 5.=% % B configuration 3 /& it i, ® keto

form P % 7 iF i &, Fl& 2 ¥ receptor 4pE &, # F e 17-HSDs isozymes Eil

cervical cancer, malignant breast cancer % 7 F &1androgen- and estrogen-related

disorders 7 B Lo



W T ~ estradiol/estrogen -~ testosterone/androstenedione #& ¥ 1 X, Bl

O

17beta-HSD

OH

—~

o)
Androstenedion

Aromatase

17beta-HSD

.

Testosterone

Aromatase

OH

~=

HO

Estrone

B = ~ Glucocorticoids 7% & %

HO

Estradiol

FR msherslde s gk

System /Organs / Tissues

Disorders / Symptoms

Brain / CNS
Eyes
Endocrine system
Gl tract

Carbohydrate / lipid metabolism

Adipose tissue

Cardiovascular / Renal

Depression / Psychosis
Glaucoma
v LH, RSH release, | TSH release

Peptic ulcerations
} Hepatic glycogen deposition

4 Peripheral insulin resistance

» Gluconeogenesis
Promote visceral obesity
Salt and Water retention

Hypertension




Skin / muscle / connective tissue

Bone and calcium metabolism

Growth and development

Immune system

Protein catabolism/collagen breakdown
/ Skin thinning / Muscular atrophy
Jy bone formation

Jy bone mass and osteoporosis

|Linear growth

Anti-inflammation/Immunosupression




1.2 Jay. P. Powers #t# 1! 2_ benzamides & = §& /5

Jay B34 2F Adra~bfocz BItA kPEF e S/ N = B & S BS(H
= ~Bl- #75 ), equition.] #% &7 - 5= amide bond ¢ 2, X ¥ 12 5 F~Cl»
OH % ¥ 1275 i carbonyl e+, m —CR RyR; group & /f &3 & &9 coupling

reaction 3 # #v L b #7H * chcoupling reagent F Y G F ¥ £\ 8 chbase, AL

HBTU, @ #f v4 it e84 2 DMAP & HOBT -

W= ~ Benzamide # 2 A47f%% eq.]l ¥ 22 A & = scheme

RQZ,
R3 /,’ . Rsg R Rs
, \ ' 2 -
\\,N\R6  — le\refé S, % R
Ry O R Ry, O R
4
A a b c
eq.1
Rig, R, R2
R
Emm— 3
R3 + RS\,\IIH EIS
X Re Rg
R, O Ry O



# 28 A e7—CRRyR3group » ¥ 17 & coupling reaction & £ & {7 & =0, #7fx*
er1nucleophile 4 %] % g 3+ CF;TMS ~ MeLi & MeMgBr 17 CF; or CH; , 4] -
i1 eq.2; ¥ - B H#—CRRR3group &+ 973 240 Rl - eq.3 1o, FoUAH
Freidel-Craft #-keto group ¥+, £ :& {7 nucleophile attack,4cFF eq. 2 7tk * 17

e

W~ - F 2 A& = scheme 2 eq.2,eq.3

eq. 2
Nu
7 HO
HNRsRg "Nu" Rs
X g S N-
RG RG
Ry O R, O

eq. 3

Z-3
;oa

HNRs5Rg - Friedel-Crafts |

-, Re > N<

Nu
HO
llNull Rls
- N«
Re
R, O




1. 3 Benzamides i® % anti-Alzheimer’s drug

Focia BOE AR 5 AL amyloid-f B taitIEfE i = B 2GR 1 A o, 84
7 ok % &L # P-secretase” F1 y-secretase'® e 4] k ¥ iF AP-targeted
immunotherapy. @ Nathan T. Ross * i¥ 4 14 Advanced Glycation Endoproduct
(RAGE) 7 target, RAGE 5 — #& immunoglobumin, ¥ 4% © p ¥ extracellular V
domain £ % #8 3 £ hligands #% & ™ RAGE ¥ 12 5 15 & "Gl e k38 1% AB, #
# Alzheimer shupfi+c €, @ ¥4 54 High-throughput screen 45 11 = B i £+
42-44 i¥ % RAGE-AP binding inhibitor Y hit compounds™, & £ A {752 B
compound £ 4§ 18, £ 14 - #& 1 pharmacophore hypothesis % i& {7 i 4%, @ 45 5| it
&4 45, t Invitro #5% ¢ + ¥ 474] RAGE-AP binding, 7 &2 4 7 % i Bt e

mice model ® ¥ 17 & g b AP eItk oo

W+ ~ ¢ High-Throughput screen #7 & £ 11 k § ¥ RAGE-AP

modulators

44 45

10



1. 4 Nathan T.Ross 7 benzamides & = R &

v

Nathan #-£% & = eiitarget compounds ~ = 3 B $8 4, ~ %] 5 hydrophobic amines-

electron-rich aromatics 14 % electron-deficient benzenes, 4c@];m & = 3 ;211 iv £ 4
45 1T 5 g %), 1 1 § £ o cyclohexylamine f- 1 % & ¢ benzaldehyde /% * methanol
P60 C T A ) PE, ARIELAIFE R, 281 E

&% ethanol *#
e cyanoborohydride 4 2 st 4e », & 4 » {8 A F R TIFE 30 A 48, 2SR Ao Hr
3 64CH 6

PR, Bt kB R, * DCM FP kg, o0 A0
dry 5 DCM ¥ &L (s

s4c~ 0.1 § £ DMAP 2 %2 1.1 4 & ¢ diisopropylethylamine

A& %8 T F J& overnight, B« {8 12 3% = s isocratic HPLC % i*
5:)'(

(ACN/H,0 = 3/1)12 5]
YA, EhiSEEDEF o

B+~ d FTHRE 7 E I building blocks

(i) NaBH5;CN R"
i CHsCH20H | R
RNH, + R/ 4 ——> 0O N
(ii) )(l R,)
R"

Cl

R : Hydrophobic Amines R' : Electron-Rich Aromatics

o e oY OO
ﬁ@“@@

: Electron-Deficient Benzenes

o @f* 4@* ©*i.

+Z—O



1. 5 Nathan T. Ross & = 2. benzamides #r#] RAGE-AB binding 2 /& %

LR

fit * "I-APB 40 binding assay 4 17 #7} building blocks #7 . = z_ benzamides
CEF R RFR &S M £ F indole-2 nitro-substituted £ electro-deficient
benzene ring # i £, @ phenyl electron-rich aromatics 12 % chloro-substituted £
electron deficient benzene ring R % e d, @ it &4 45 & Invivo ¥ & 3 & i £
IR % d+ ch bioviability e

Bl-- = > S HEAR IR & 3T 8% E A 3 P chit & 4 compounds $F3%

RAGE binding affinity 2. % 2+t #i2

Best /E?
R SO
?

L0 :
= . & .

(‘? —
70’[\'# Q
/(/ O//’}r‘ X
- flj
cl
= d 50 ' 2 /\/\© - o N/\)\
==
NH oS
e nH
o N 53
==
NH 51
5 5
-~ N N
N N

N Worst
=
NH 54
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16 &3P

135 Jay P. Powers ¥ 4 % 2009 2 % 74 £ 2 Bip, ¥ OUFR D E = K2
Benzamide /&3:% #_ HSDs inhibitor =k & F44# 28, A N-cyclopropyllbenzamides
gFe A B A, P B lREA L, F]P A T & 4+ 55 12 2 Nathan #75F
Fez 1w &4 4527 ik cyclopropyl group % =~ Fl3k, * 4 g Pl WIREY
i, g R EHEREEE, Ft A & N-cyclohexyl group 12 5 § e bR
g, RE LS FRans B4, WES ARz @1 9 £ 85 5 RE
P E M, A w EE Jay fr Nathan #7 % 4 i o benzamides, # i &
N-alkylbenzylamine =7 % Z& + I K G~ % B~ &% A eh3d 3 (Jay #7178 % 2
N-alkylbenzylamine = % benzamide ¥ 3 i* & # 55, 56, 58-61), F|}* »F %% % i+
T_h A o 4sE R o0 N-alkylbenzlamine % #5 fEedg 34,40 @] 11; & i8 & %
Fn=1nit §5 255 7 cfugd a4, Flet AP R benzylamine (HF k4
AR A F AT G {FAR,A L0 /22 N- cyclohex-2-enyl group
IR R L E B 1, AP #dE & N-cyclohexyl group ® BL% = §8Ffa 4t

R R

B -+ = ~ N-alkylbenzyl-N-(cyclohex-2-enyl)benzamide % #

13



W+ = ~ Jay P. Power (55, 56, 58-61) ~ Nathan(45)% # § 2% % #73k 32

BHQ2)
Ay 2, C
FiC
shiadohduagel Ve ™
2 45 55 56
CF
HO.,, 3 V HO/,,CFg V . HO/,,CF3 V CN
| )\@WN )\©\'rN
(0] o (0]
58 59 60
Ho,,,CF3 V
)\©\(N
(@]
61

14



N L
2.1 Pt &3
2.1.1 N-benzylcyclohexy-2-enamine (1)2. %l &

MBS E wokip T AR Y = F £ 0= ¢ A% benzylamine 2 B+ it
T % nucleophile ¥+ 3-bromocyclohexene 7 allyl carbon # SN2 & &, 5 7 # &
benzylamine — =X # + 2 i cyclohexene, #-1.1 § & ¢13-bromocyclohexene 4 =
0.5, 0.3, 0.3 FE&»F—- P>, 2BFZETFRI6 P, 87
FELF - ok B LA s, U@ RERSE T AfraRokpd
= o Ak B A RR KSR T R ave A 400 flash column ¥ it 18 3] e

fi* 2 ¥ N-benzylcyclohexy-2-enamine (1) °

Ri7 = Rl_: _ H
yield
Ri=H,R,=H 1:R,=H,R,=H 44%
R;=0-F,R,=H 4:R,=0F,R,=H 42%
R;=m-F,R,=H 7:R=mF,R,=H 47%
R;=p-F,R,=H 10: R,=p-F,R,=H 51%
R;=p-CL,R,=H 13: R, =p-CLR, =H 44%
Ry =p-CH; R =H 16: R, =p-CH;, R, =H 50%
R;=0-CF;, R, =H 19: R, =0-CF;,R,=H 51%
R, =p-CF;, R, =H 22: R, =p-CF;,R, =H 41%
R;=p-OMe,R,=H 25: R, =p-OMe, R, = H 49%
R;=0,p-OCH;3, R, =H 28: R, =0, p-OCH;,R,=H  45%
R;=m,p-OCH;, R, =H 31:R;=m,p-OCH;,R,=H  29%
R;=0,m,p-OCH; R, =H 34: R, =0, m, p-OCH;, R, =H 54%
Ry =H,R,=CH; 37:R,=H, R, = CH; 43%

Reagents and conditions : Et;N, Dry DCM, 3-bromocyclohexene, 0°C— R.T..
BE- ~ &% 1,4,7,10,13,16,19, 22, 25, 28, 31, 34, 37 e & = Fj5

15



2. 1. 2 N-benzyl-N-(cyclo-2-enyl)benzamide (2) 2. 4l #

% 7 & N-benzylcyclohexy-2-enamine 1 " 4|4+ benzoyl group, ¥ * benzoyl
bromide % i& {7 benzoylation; ¥ ﬁ%#g i LY FF A $ enamine ;3> dry
DCM, #F a/kig THEFSERTFrZF 2522 Ak K- LA &H0d
T Az is, L S HIF ~ 3 § & hbenzoyl chloride, & 22 &% E ™ & & 16 /] P,

FIHE - ¥ & F N-benzyl-N-(cyclo-2-enyl)benzamide (2) -

yield
1:R;=H,R,=H 2:R;=H,R,=H 86%
4:R;=0-F,R,=H 5:R;=0-F,R,=H 42%
7:R;=m-F,R,=H 8:R;=m-F,R,=H 66%
10: Ry = p-F,R,=H 11: R, =p-F,R,=H 61%
13: R; =p-Cl,R,=H 14: R, =p-Cl,R, =H 34%
16: Ry =p-CH;, R, =H 17: R, = p-CH;, R, =H 53%
19: R, =0-CF;,R,=H 20: Ry =0-CF;, R,=H 46%
22: R, =p-CF;,R,=H 23: Ry =p-CF;,R, =H 44%
25: R;=p-OMe, R, =H 26: R =p-OMe, R, =H 73%
28: R; =0, p-OCH3,R, =H 29: Ry =2,4-OCH;, R, =H  67%
31: Ry =m, p-OCH;, R, =H 32:R;=3,4-0CH;,R,=H 71%
34:R;=0,m,p-OCH;3, R, =H 35: R, =3,4, 5-OCH;, R, =H 30%
37: Rl = H, RZ = CH3 38: R] = H, R2 = CH3 82%

Reagents and conditions : Et;N, Dry DCM, Benzoyl chloride, 0C— R.T..

BE-.CEF 2,5,8,11, 14,17, 20, 23, 26, 29, 32, 35, 38 & = BT

16



2.1.3 &4 40~41 2 & =

Btk e e 2 L 1 § £ 4-methoxybenzylamine ™ 2 1 & & 0
(4-methoxyphenyl)methanol 4 %];% ** 5 ml 7 DCM I *t ESpFgp, fkiz ™ & 9
e r 3F B0 6 F £ = @ Mefl #4E 20 4 45 K H#- amine group v hydroxyl group
k3 EF AL, R A w4 r 11 4o 1.2 § £ 9 4-methoxybenzylchloride, @ % 7 % &
amine group - =% ¥ + 2 % 4-methoxybenzyl group, # 12 4 &
4-methoxybenzylchloride 4 = 3 St 4c », & X FFFERFR 1 | pF;, 2 {8 £ & B4 »
0.1 % & = potassium iodide, #-4-methoxybenzylchloride 7 Cl % # = I, %] iodide
% v chloride % { 4 7 leaving group; &3 E T F B 6 FF{s, A~ B EF I &3 40

fo 41, depefE = o

(1)
/@/\NHZ /©/\H/\©\
~ e
~ 0] 0]
o 40

(2)
/©/\OH 0
~N - > N e
0 0 0
41

Reagents and conditions : (1) 4-methoxybenzylchloride, Et;N, KI, DCM, 0°C—R.T.,

23% . (2) 4-methoxybenzylchloride, Et;N, KI, DCM, 0°C—R.T., 43%

BAEZ A b 4041 2 5

17



2. 1.4 N-benzylcyclohexanamine 2 %] &

L7 3% benzamide EEAEH A T EMEOBE, ST S X - kA B
N-benzyl-N-cyclohexylbenzamide % #7# 4=; % 17 N-benzyl-N-cyclohexylbenzamide
eig & LT, SR R & = N-benzylcyclohexanamine, >t §_k ¥ 22 @ * & jLen™>
#- benzylamine 2 B+ i, 24 &7 I 0k ik 2 T F ¥ ¥ cyclohexylbromide &
7 N-alkylation, % I & ¥ P L A R B % deprotonated ¢ amide & sT#
cyclohexylbromide } &= B F] = M Bt A2 s B IR T G o0
3-bromocyclohexene % e+ #7147 = e F % by '3 M, A 3-bromocyclohexene
e Br i & =% allyl carbon ehiz+ 8 {7}t & 3 17 Br 5 ¢ & secondary carbon _*

e Br i { 4 ¢ leaving group ; F] 4t Jl * S\2 3 2k & =

N-benzylcyclohexanamine # & _J2 {8 e j2 |

)

Reagents and conditions : Entry 1. : EtzN, KI, dry DCM, 0°C—R. T., No reaction.

Entry 2. : Et3N, KI, LC grade ACN, 0°C—60C, < 1%

¥ w ~ benzylamine # ;% %+ cyclohexylbromide :& {7 N-alkylation

AP i 8 oA enpEk T 4 ) 3 I benzamide ¥ 2 d benzylamine {v
cyclohexanone i {7 imination {é,# & {7 reduction #-g4&:R B 17 3], doft i e 9157
Bz wawy D2 imination 5 - i FE ek -, T U@ A

Toluene % +* DCM i { 4% &3 #| & i& {7 imination, @ cyclohexanone g & ~ &

18



BRMEF R« {0 AF 0k TRIPY, 743 FEWH DR
sk S AR A F R 2 B E T P £ R Y imination (HE & 14, F 9
% - ¥ 1218 7| imination B @ iEE; F g 4o~ p-TSA, % 5 f v v,
p-TSA % &% i f# ) &+ ¢ cyclohexanone 77 carbonyl group # & T3 e ik 74

B 3R i@ vk 5] benzylamine 97 lone pair electrons 3T # 4 & z@ﬁﬁf#— ek

Entry  Cyclohexanone  Solvent  Temperature Reaction  Molecular Yield
equivalance Time Sieves
vol.

1. 1.2 DCM R.T. 1 day 2 ml 0%
2. 1.2 Toluene 60°C 1 day 2 ml 10%
3. 2 Toluene 60°C 1 day 2 ml 17%
4, 2 Toluene 60°C 1 day 4 ml 22%
= 2 Toluene 60°C 3 days 4 ml 68%

% - ~ Imination ¥ Jig2_ i & ¥ &

19



4% #-imination ¢1% ¥ & 173 * MeOH, rkis T #4224 (4 % fh é4e » NaBH,,
NaBHy #c 4 ~ it % 5 4240~ chrad B R, d - SRR EEEER] 7 7,405 e84 -
“77 NaBHy & i 20 A 456 BB E § £33 £ A2 1, # crude T 53R R S
it,# * NaHCOsag ¥ fr crude, vt EtOAc 35+, * MgSO,'% -k & B k47

A K, £ iF flash column % it {¥ 3| N-benzylcyclohexanamine

* @ @) o

Reagents and conditions : (1) Toluene, 4A molecular sieves, p-TSA, 60°C, 3 days; (2)

NaBH,;, MeOH, 0°C, 20 mins; 68% for two steps.

B %> ~ N-benzylcyclohexanamine 2. & = §&j5

20



—_— L’,\‘ ©/\N

F ¥ iE— ~ Imination 2z ki & &

e

)
|
O
|

CH30H "
Ny ®B—H ©/\H
H

+

CH30~BH3

//O CH3OH /O
N + CH30-BH3 _ > ©/\N . (CHaO),BH,
H

» f%#“’l‘#-: ~ Sodium borohydride i /& imine g2 F &
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2.1.5 N-benzyl-N-cyclohexylbenzamide (3) 2. %l #

& = 4 e N-benzylcyclohexanamide # 4§ & — # ¢ benzoylation, & 3% 1/
N-benzyl-N-(cyclo-2-enyl)benzamide (2)s7& = = ;2 12 2 2_m #74F A AP I A 47 0 &
*E L RGE FRIE, BT FIRTE S e MR R Z BRI S 7 R
BenfR T 4 mild base frR f 2 T g ok BiE R A E R kol ’;.‘r—,»
L, JE R s ek 11 R PR ek R R 1 s o5 i 7 benzoylation; T 4v »
0.leq KI, # %3 :7% ? f23¢ ) chriodide %k ¥ 4% benzoyl chloride 75 = benzoyl iodide,
iodide % ** bromide { 4% leaving group, 4v#% = ; /2 Entry 5 i £ F - % {8,
* MeOH # 1+ & F ¢ sodium hydride , £ & 45 & )k ff‘ﬁ#dv §z7,2. 16 * NaHCO; ¥
Fv crude, ¥ ¥ 2 DCM % B~k 5 {s 11 3 % e HPLC 4 & (mobile phase : ACN/H,O

= 3/1) {8 5 s et & 4 o

Entry Solvent Base Equivalence  Time  Temp. Yield
1. DCM Et;N 3 lday R.T. N.R.
2. DCM Et;N/pyr. 1/0.1 lday R.T. N.R.
3. DCM Et;:N/DMAP 1/0.1 1 day R.T. N.R.
4, THF NaH 1.1 lday R.T. N.R.
5, DMF NaH 1.5 1 day 60°C 6%
# = ~ N-benzylcyclohexanamide :i& {7 benzoylation z_ if i+ ¥ 2%

oY —— O

57 3

Reagents and conditions : benzoyl chloride, sodium hydride, KI, DMF, 60°C, 1day,

6% for one step.

B8 15~ ~ N-benzyl-N-cyclohexylbenzamide (3)2. & = ¥ 3 2. —

23



d 3000 SN2 #h7 2 iE 7 benzoylation #iC F BFRF X £, T A S A F A E AT
PR & = R, 1 R & eriN-benzyl-N-(cyclo-2-enyl)benzamide (2) i & 42447, *
palladium on activated carbon § #-3 Ap it | ¥ g4t e &g R R,
RP-TLC (mobile phase : ACN/H,O = 1/2) sz:nk BAETF B h 215, * celite ",f 4
Pd/C, 4 Methanol i* % {5 j# B k45, £ * flash column 12 EtOAc/ Hexane /i 1t
it 8 3] % 59 N-benzyl-N-cyclohexylbenzamide (3) ; d %t = 2 ¥ g d = Fl IR 7
@z R+ @ &2 secondary amine 2 T 1t e R, F|E 0w & bgie A
AZ PEREBEOE 3 M4 ) EFVTRIIR, TP EAFES, FEREY
flash column 3 i*, & %4 53| 6 -] B HPLC enig * prfy, wdez 547 7 973 4 4p 1

Poehg 2 E, B S ARS, deRL S

R{T P » Ry : N

Yield
2R1:H,R2:H 3R1=H,R2=H 33%
5R1:O'F,R2:H 6R1=O-F,R2=H 69%
8R1:m-F,R2:H 9R1=m-F,R2=H 99%
11: Rl = p-F, R2 =H 12: R1: p-F, R2 =H T7%
14: R, =p-Cl , R, = H 15: R, =p-Cl, R, =H 69%
17: Rl = p-CH3, R2 =H 18: Rl = p-CH:)’, RZ =H 95%
20: R, = 0-CFs, R, = H 21: R, = 0-CF5, R, = H 48%
23: R, = p-CFy, R, = H 24:R, = p-CFy, R, =H 78%
26: R, =p- OMe, R, = H 27:R, =p- OMe, R, = H 42%
29: R, = 0, p-OCH;, R, = H 30: R, = 0, p-OCH,, R, = H 65%
32: R, =m, p-OCHa, R, = H 33:R, =m, p-OCHs, R, = H 69%
35:R;=0,m,p-OCH;, R, =H 36:R;=0,m,p-OCH;,R,=H 65%
38: R, = H, R, = CH, 39: R, = H, R, = CHj 53%

Reagents and conditions : Palladium on activated carbon, Methanol, hydrogen gas (1

atm).

B4~ ~ N-benzyl-N-cyclohexylbenzamide (3)2. & = §& /3 2. =
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2.2 2 ¥ BHEEFEH
2.2.1 $#u3 &5 2 SAR

ARREFLAFEAR T IR IR RIEREIRT A SR g4 230
FOLGE, B R MR Y E 4 D HAT AR ¢ 2o i TR A 4 superoxide anion £771Cso

2 Wb 5 R, ICs 5 0.1120.05 pg/ml @ $r] Elastase release b i ¢ 5

v & 4 23, 1Cso = 1.0940.20 pg/ml; ¥ 2k Bcfhbe T

Superoxide anion Elastase release

Compound
ICso (ng/ml)* Inh% ICso (ng/ml)* Inh%

2 0.17£0.03 86.1815. 7H 3.42+1.69 76.54+2.26
3 0.67£0.12 7.01+0.06

5 0.11+0.05 84.35+3.84 5.98+1.79 54.99+6.90
6 0.19+0.03 4.09+0.18

8. 0.62+0.16 77.33+£3.46 5.42+1.91 60.43+£7.50
9 0.92+0.21 5.50+0.20

11 0.21+0.03 83.70+4.15 5.40+1.03 65.21+3.86
12 1.00+£0.28 5.50+0.67

14 0.20+0.04 65.19+3.64 3.65+1.14 72.88+6.63
15 0.73+0.61 3.85+061

17 0.24+0.06 90.06+2.91 4.47+£1.12 83.17+5.70
18 0.69+0.10 4.07+£0.33

20 >10 24.20+7.48 >10 47.97+5.81
21 >10 7.40+1.55

23 1.17+0.39 59.28+7.21 1.09+0.20 88.69+7.43
24 2.38+0.53 7.11+£0.53

26 1.11+£0.37 82.67+4.45 >10 44.77+5.87
27 2.05+0.40 >10

29 7.84+0.37 70.20+4.17 7.79+0.43 71.49+7.74
30 2.72+0.56 5.24+0.15

32 4.24+1.32 72.97+£8.02 7.65+1.01 58.51+4.18
33 5.00+0.98 8.44+0.97

35 >10 14.05+7.12 >10 3.38+3.79
36 >10 >10

25



38 6.07+0.40 6.20+0.80

39 >10 >10
40 8.84+0.50 >10
41 4.18+0.85 >10

£zt 24 235,6,8,0,11, 12, 14, 15,17, 18, 20, 21, 23, 24, 26, 27, ,

29, 30, 32, 33, 35, 36, 38, 39, 40, 41 z_ FuaF L E 4 1Cs

Percentage of inhibition (Inh%) at 10 pg/ml concentration. Results are presented as

mean + S.E.M.(n=3 or 4). “Concentration necessary for 50% inhibition (ICs)
Bk ZAPEE FEADT e gk

1. Benzyl group e7¥ &+ 0-, m-, p-i=3 g £ 5 M eanB 58 12 benzyl group
P aPRdmt &5 2 BB (1Cs= 0.1740. 03 pg/ml), & 5 o-F, =K 5
ICso= 0.11£0.05 pg/ml, @ 212 m-F &% p-F, B3 3 p-F $#Fosd U 7 e i
Tt % ICso= 0.2120.03 pg/ml B3 <, & m-F BT % 5.6 &, ICs=
0.62+0.16 pg/ml# F 3| 5 meta =% 54772 & 5 =~ A, FRIE R EFRE
PRI I

2. Benzyl group 7% % F para =¥ 2 P~ L S o] HHE i SR BB para
#F Cl, & CH; e71Csp * 9#07% & 0.2 pg/ml = + & P AR 105 2 A0 g 4
Bk ek B, p-CF; 5 0, ICso = 1.17+0.39 pg/ml, HE % 4 B> 58,
fe 4p >t 0-CF3 (ICso > 10 pg/ml) %+ o-F 2 E4R4p £ 100 2+ =& %
- BLitd#h benzyl group £ para =% vt 4= ortho ¥ hR A4 g, ¥
ortho =¥ # & 43 ~ P~ 3L, FRIEMAI ¢ T %, & para m§ F B~
RS ) R E P AR s B R o

3. Benzyl group ¥ %} ortho-, meta-= % 2. € & {41 i p-OMe 7 ICsp =
1.11+£0.37 pg/ml, @ m, p-OMe 71Cs0-4.24+1.32 pg/ml , Fug LEMET 2

F1 1/4, & H_ 0, p-OMe, ICso = 7.84+0.37 pg/ml, EHET 52 G5 m,

26



p-OMe 12 &, Flpt g & % 1,2 Bl ] jF 3 &1 benzyl group * &P~ ik = ¥ 4
o L e 42 & 5 ortho>meta>para -

“,f T A 20030 B AR AL, L A, BART g4t E
BT S adg g, BEEAL &5 65 i &4 5 e WS R
BT g, REBREB A, 2 ARDBER g LEHECs - 0.1940.03

pg/ml), %5t 4 ortho-position (& & |2 o
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222 PRkt is i
ARBRILAFREY RFFADTRBRARRTRE S SR & P
i (HEp-2) ~ 3% (Hep-G2) ~ ¥ i (A549) 22 54 5 (MCF-7) 2 furb g s i, 4 it
£ 21 w28 1 £ 4 ¥ $tved A Ik (EDso 3 5.820.51 pg/ml); 1 &4
20 o r S fed R PR B 12 B 1 &4 ¢ AR (EDso A ] 5 10314
0.13 ™ 2 10.0240.06 pg/ml); @ A FFIE P ¢ B| 5 it &4 11 (EDso = 10.37+0.55

pg/ml) & Mgt i+ £ 20 (EDso= 10.4620.0.16 pg/ml) 3 3 B 5,7 5 Hebhdo T -

EDso (ng/ml)

Compound
HEp-2 Hep G2 MCF-7 A549

2. 23.40+0.15 11.43+0.51 15.05+0.69 17.91+0.27
3 13.89+0.17 20.19+0.90
5 23.31+0.05 17.424+0.92 16.43+0.40 17.63+0.13
6 15.20+0.14 21.26+0.49
8 22.34+0.31 14.89+0.58 (—) 12.52+0.52
9 16.50+0.59 22.23+0.38
11 20.67+0.26 10.37+0.55 16.68+0.49 18.67+0.22
12 31.30+0.94 (—)
14 23.47+0.14 10.63+0.28 19.09+0.80 20.51+0.17
15 11.24+0.40 12.48+0.40
17 22.61+0.31 14.82+0.98 17.31+£0.70 20.57+0.35
18 10.39+0.70 12.17+0.35
20 10.01+0.18 10.46+0.16 10.02+0.06 10.31+0.13
21 5.82+0.51 13.09+0.24
23 23.02+0.15 10.70+0.24 11.16+0.51 16.45+0.33
24 6.78+0.38 11.38+0.44
26 27.42+0.89 20.52+0.18 18.99+0.53 24.53+0.50
27 14.06+0.14 20.71+0.81
29 25.03+0.12 18.50+0.43 20.22+0.14 22.66+0.05
30 8.59+0.18 11.56+0.14
32 (—) (—) (—) (—)
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33 23.15+0.66 (—)

35 (—) (—) (—) (57)
36 (—) (—)

38 12.74+0.40 13.98+0.41

39 13.13+0.28 13.67+0.55

40 31.36+0.40 (—)

41 (—) (—)

(—): EDsyp >40pg/40ml

Cell line:
HEp-2: Human laryngeal carcinoma
Hep G2: Human heptocellular carcinoma
MCF-7: Human breast adenocarcinoma

A549: Human lung carcinoma

#® ~ 1t 24 23,568,011, 12, 14,15, 17, 18, 20, 21, 23, 24, 26, 27

29, 30, 32, 33, 35, 36, 38, 39, 40, 41 2_FgiE 1t

B it vz T, e HEp-2 eh3f PP e RN EMA 2 P R
£, et EF 32T EFOHS T EF OB 5 15K 1A 4
18417~ i &4 21 420 14 2 1+ £ 45 27 44 26 2 Fus s 305 P AR A Y

2L, A LB 223 L 30202 EH T ARF N4, AL

-

%

21 (EDsp = 5.82+0.51 pg/ml) % 5 5 B R, HSZix A 5 it &4 24 (EDso = 6.78+
0.38 pg/ml )frit &+ 30 (EDso = 8.59+0.18 pg/ml) , i& ¢t ¥ 4| & benzyl group
shortho =% 3 -O-X (X = CH;, CF;3) group B~ ¥ 11+ tg3% # bindfing affinity,
FRFERI AR RA R A IREP B £ 6 (EDs = 15.20 0.14

ug/ml) 2. benzyl group 7 ortho group 4 fluorine B~ % ; %] pt ¥ 2 %A
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%

N-cyclohexylbenzamides ,% 7|7 benzyl group 7 ortho =% £ i&{7 2 F 2 funtion
group i} &%, fe pFI2iY & 4= 21~ 24 - 30 1 cyclohexyl group 14 2 benzoyl group
PP g AR, BT O FURR A T B R

b MCF-7, fégstg 2 BFRE L 2 L8, %7 &4 30 (EDy
—11.5620.14 pg/ml)¥f i & 3 29 (EDso = 20.22+0.14 pg/ml) = #37 2 1 cjs i o
R ipig e B2 B, ¥ 008 # s Fl3k & & benzoyl group + 7 e Pt A

KEERA
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f=
> \\‘P

-%;;

FAqEq v g2k & a0 N-benzyl-N-(cyclo-2-enyl)benzamide (2)% — % 71| 12
BaTA 4, B P L L4 5 E G L ARpUg Lok (ICs= 0.11:0.05 pg/ml), & 1245
FUB LEM(RZ), ¥ RS T = BE25: (1) it & 47 2 ehbenzyl group 2. meta
FE B R ENA, BRIEREELETE o (2) I &4 2 benzyl group 2
para =¥ B A2 A i A - LRI FRERBEOEET 1, PR
benzyl group 2. ortho =% F B~ L2 < ] $#30 P LE 2 A RaE R AR R
H4E 0 (3) it &4 2 chibenzyl group 2 F P = B = R HAEWSE LB SR
4 % ortho>meta>paraem A k¥ 0 E R At &4 2 & benzyl group 7 ortho i+
BEHELCLBLIS 2 R A3t AR BE T4 L RE i L4m o

29 3tk Y £ 4 5 ¢ cyclohexene AT RUF LB AP LA
N-benzyl-N-cyclohexylbenzamide (3)/4 2 H v 12 B i74 =, 13452 “78 £ 5 1Y
CEp B hit L2 kAL H 32 H A FRAFME, P LPFLE

A, Bom & ¥ N-benzylcyclohexanamide i& {73 & + it %k i& {7 benzoylation ¢ i 3|

A

cyclohexyl group #7i¢ = > RIR7%1E ~ P 4L, FU AN PEEF I ¥ - ERT,
g * f & & = g9N-benzyl-N-(cyclo-2-enyl)benzamide (2) % — & 7| jiT4 F k¥
H cyclohexene group W E ££:a i F ik & & N-benzyl-N-cyclohexylbenzamide
@) 287 12Bi2Y, S%FRF BFRFAIGEHEL I PFL, 2 FBFER
PRMENRA, DR AR A, SRR L AR BT DE
F R e fs B NP &R AT ), ",‘TT TIVEF 30 E ER AL, 1
OGRS H AR S R AT el R, [ oortho B ik A Y
M6 & Zk 8 40 superoxide anion sdrd|E 1 IR AETE F o
N-benzyl-N-(cyclo-2-enyl)benzamide(2) 2 — % 7| 12 B 724 F bt imie F4EP

rie g 20 BRSOl oSt R R RIGEE P ¢ AR, EDso 4 N 5
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10.01£0.18ul/ml ~ 10.31+0.13ul/ml ©2 2 10.02+0.06 ul/ml; & #m A 3F%3E 0 ¢ P
= it & $ 11 (EDso = 1037 £ 055 w/ml) % B & % ; @ &
N-benzyl-N-cyclohexylbenzamide % H v 12 % & g4tz benzamides 4p+-, &
HEp-2 en38 p ¢ | & B4t a7 N-cyclohexylbenzamides sifrefg 5 tH P B4 = 25 7,
£ H §_benzyl group £ 0rtho- position 14 -O-X (X = CH;,CF3) group B~ ¥ 12 % tg
B2 Bl e, GlAeiE b i chit & # 21 (EDsp=5.8240.51 pl/ml) fr=c 2 shit &

# 24 (EDsyp=6.78+0.38 pl/ml) fr{* & % 30 (EDso= 8.59+0.18 pl/ml) -
Fd & FE26 B g4, AHE R4 3R SIS S SAR efR RS

- SAR ek 2 BAFRBE- BARGD S o, FXARSHEF L LB

4 fbenzamide i L E e o
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=~ RN
I #F & -kF @ pEer® Plengt s e s T P AR E 2T X
BRI R, AR R

2. #TF EORF ez Adpdr $OVF m Y B3 L RA LA

N
T

3.t BKF TR 2B LCHBH, e AFHEL R F R
4.2. R%#FH 2 RE XK
4.2.1. #4

TERRRY 2FH D BFRERFH, , R 7T AKEILH L RRY o

Acros:

Benzylamine, (Trifluoromethyl)amine, 4-methylbenzylamine, 2-fluorobenzylamine,
3-fluorobenzylamine, 4-fluorobenzylamine, 4-chlorobenzylamine,
2-(Trifluoromethyl)benzylamine, 4-methoxybenzylamine,
2,4-dimethoxybenzylamine, 3,4-dimethoxybenzylamine, 3,4,5-trimethoxybenzyamne,
DL-alpha-methylbenzylamine benzoylchloride, cyclohexylbromide, KBr, KI, Toluene,

p-TSA, Et;N

Sigma-Aldrich:
N,N-dimethylforamide, Pd/C, NaHCO3, 4-(Dimethylamino)pyridine,
4-methoxybenzyl chloride

Alfa Aeser:
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NaH, cyclohexanone

Lancaster:

NaBH4

Merck:

Methanol ( LC grade ), Acetonitrile ( LC grade ), pyridine, CDCl;

Fisher Chemical:

MgSO;4 (Dried)

Macron Chemical:

DCM (ACS grade )

Echo Chemical:

EtOAc (ACS grade), n-Hexane (ACS grade ), methanol (ACS grade), acetone (ACS

grade )

Germany:

Merck Silica gel 60 ( 0.063-0.200 mm )

4.2.2. %% ~ +7:# (Thin layer chromatography, TLC)

i# * Merck Kiesegel 60 F254 2_ 7 % (silica gel) /& & & 47 &, 41 * /i 48 (mobile

phase) & B {8 |, * % ¢t ZE(254nm) PR &+ , 2 &g 4 & anisaldehyde 11 2 @b 4
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4.2.3. it 4=k #

@ * Bruker-400(400MHz), DPX-200(200MHz),AVILI-600 (600MHz) , *# CDCls
feB $ea, 2 ppm - E 2 e, ki EE L CDCh (H: 7.24 ppm, “C:
77.16 ppm) - 'H-NMR A %] 4| 3¢ % % 4o : s, H 4 (Singlet);d, g4 % (Doublet);
t,= & 4 (Triplet) ; q, = 4~ 2 (Quartet) ; dd, £ 4 A (Doublet of doublets) ;

m, % 4 % (Multiplet) - #& f-# #c (Coupling constant) 2 J %75 , H =% Hz-

4.2.4. % »<iv %40k #7 & (High-Performance Liquid Chromato-

graphy, HPLC)
(1) ¥ (Pump) : HITACHI L-7100 Pump (Japan)
(2) % (Detector) : HITACHI L-4000H UV Detector (Japan)

(3) # 4 & (Integrator) : HITACHI D-2500 Chromato-Integrator (Japan)

(4) %47 ¢ 4 (Column) : LiChrosper® Si60 (5 pm, 250mm x 10 mm) (Merck,
KGaA, Darmstadt, Germany)
LiChrosper® '’ RP-18¢ (5 pm, 250mm * 10 mm)

(Merck, KGaA, Darmstadt, Germany)

4.2.5. F# & (Mass Spectrometer)

(1) Bruker Esquire 2000 Mass Spectrophotometer (Low-Resolution) (Germany)
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(2) FINNIGAN MAT 95S Mass Spectrometer (High-Resolution) (U.S.A.)

B o Fngmit g i pERE?

4.2.6 #BR k451 (Rotavapor)

(1) EYELA Rotary Vacuum Evaporator N-N Series (Japan)
(2) EYELA Waterbath SB-450 (Japan)

(3) TAKA Vacuum Pump VP series (Japan)

(4) PANCHUM Vacuum VP series (Taiwan)
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. 2 :
gH Ve :
° 7 Chemical Formula: C;3H47N

6 Exact Mass: 187.1361
N-benzylcyclohexy-2-enamine (1)

To a stirring of benzylamine (400 mg, 3.73 mmol) in dichloromethane was added
triethylamine (1.13 g, 11.19 mmol) dropwisely, the mixture was stirred in the ice-bath
for 10 minutes , then the reaction was returned to the room temperature, followed by
addition of 3-bromocyclohexene (300 mg, 1.86 mmol). The mixture reacted for an
hour, then 3-bromocyclohexene (113 mg, 1.12 mmol) was added. The mixture was
stirred overnight after the above step was repeated after an hour. The reaction was
quenched with 15 ml H,O, extracted by 75ml ethyl acetate, washed with brine, and
then dried by MgSQO,. The organic layers were collected, concentrated, and then
purified by column chromatography (silica gel, EtOAc/Hexane = 1/30, 200 ml;
EtOAc/Hexane=1/20, 400 ml) to give the 276 mg compound (1.47 mmol, 44%) . 'H
NMR (200 MHz, CDCls) 67.38-7.19 (m, H-3, H-4, H-5, H-6, H-7), 5.84-5.71 (d, J =
4 Hz, 2H, H-2', H-3"), 3.92-3.78 (dd, J = 12 Hz, 1.64, 2H, H-1), 3.22 (s, 1H, H-1"),
1.90-1.30 (m,7H, NH, H-4', H-5', H-6', NH); *C NMR (50 MHz, CDCl;) & 140.6
(C-2), 129.8 (C-3"), 128.7 (C-2"), 128.2 (C-4, C-6), 128.0 (C-3, C-7), 126.7 (C-5),
52.2 (C-1"), 50.8 (C-1), 29.3 (C-6"), 25.2 (C-4"), 20.1(C-5"). IR (thin film from KBr):
3021, 2922, 2853, 2831, 1581, 1584, 1497, 1450, 728, 694 cm™'; HRMS (ESI) calc.

For C;sH;JN+H [MJrH]+ :188.1439, found: 188.1319
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5 o 4"
6
7" 5" Chemical Formula: C,qH,;NO

6" Exact Mass: 291.1623
N-benzyl-N-(cyclohex-2-enyl)benzamide (2)

To a stirring of N-benzylcyclohex-2-enamine (259 mg, 1.37 mmol) in 3 ml
dichloromethane was added triethylamine (415 mg, 4.11 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by addition of benzoyl chloride (230 mg, 3.01 mmol)
drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, washed with brine, and then dried by MgSO,. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAC/Hexane = 1/30, 500 ml) to give the 214 mg compound (0.34 mmol, 86%) . 'H
NMR (200 MHz, CDCl3) 6 7.40-7.24 (m, 10H, H-3, H-4, H-5, H-6, H-7, H-3", H-4",
H-5", H-6", H-7"), 5.88-5.82 (m, 1H, H-3"), 5.52-5.48 (d, J = 15.5 Hz, 1H, H-2"),
4.89-4.82 (d, J = 15.5 Hz, 1H, H-1"), 4.46-4.39 (d, J = 15.6 Hz, 2H, H-1), 2.20-1.38
(m, 7H, H-4', H-5', H-6, NH) ; *C NMR (50 MHz, CDCls) & 172.2 (C-1"), 139.0
(C-2), 136.6 (C-2"), 131.8 (C-3"), 129.1 (C-2"), 128.2 (C-5"), 128.0 (C-4", C-6"),
127.7 (C-4, C-6), 126.7 (C-3, C-7), 126.3 (C-3", C-7"), 126.0 (C-5), *C NMR (50
MHz, CDCI3) § 55.66 (C-1"), 44.97 (C-1), 28.47 (C-6"), 23.98 (C-4"), 21.10 (C-5")

IR (thin film from KBr): 3060, 3026, 2930, 2858, 1633, 1601, 1494, 784, 727, 696

cm'l; HRMS (ESI) calc. For C,0)Hy N+ H [M+H]+ :292.1701, found: 292.1695.
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; o%;@ 4
7" 5" Chemical Formula: C,oH,3NO

6" Exact Mass: 293.1780
N-benzyl-N-cyclohexylbenzamide (3)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-benzylbenzamide (100 mg, 0.34 mmol) in 3 ml
MeOH was injected into the vacuumed system and stirred in the room temperature.
The following reaction was capped, purged with hydrogen gas for 3 hours. After the
reaction is completed and checked by TLC film (mobile phase : ACN/H,0O = 3/1) ,the
Pd/C in the mixture was removed by celite, washed with 200 ml MeOH and the
filtered solution was collected and concentrated. The crude was purified by column
chromatography (silica gel; EtOAc/Hexane = 1/10, 400 ml) to give 33 mg compound
(0.11 mmol , 33%). 'H NMR (200 MHz, CDCls) & 7.39-7.20 (m, 10H, H-3, H-4, H-5,
H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.68 (s, 2H, H-1), 3.61 (s, 1H, H-1"),
1.65-0.98 (m, 10H, H-2', H-3', H-4', H-5', H-6") ; *C NMR (50 MHz, CDCI3) § 172.5
(C-1"), 139.5 (C-2), 137.4 (C-2"), 129.3 (C-5"), 128.6 (C-4, C-6, C-4", C-6"), 128.5
(C-3, C-7), 127.0 (C-3", C-7"), 126.3 (C-5), 59.4 (C-1"), 44.6 (C-1), 32.1 (C-2', C-6"),
25.8 (C-5"), 25.3 (C-3', C-7"); IR (thin film from KBr): 3063, 3027, 2929, 1633, 1576,
732, 699 cm'l; HRMS (ESI) calc. For Cy0HxsN + H [M+H]+: 294.1858, found:

294.1913.
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5 7 Chemical Formula: C;; H;(FN

6 Exact Mass: 205.1267
N-(2-fluorobenzyl)cyclohex-2-enamine (4)

To a stirring of 2-fluorobenzylamine (400 mg, 3.19 mmol) in 5 ml dichloromethane
was added triethylamine (0.97 g, 9.6 mmol) drop by drop, the mixture was stirred in
the ice-bath for 10 minutes , then the reaction was returned to the room temperature,
followed by addition of 3-bromocyclohexene (256 mg, 1.60 mmol). The mixture
reacted for an hour, then 3-bromocyclohexene (154 mg, 0.96 mmol) was added. The
mixture was stirred overnight after the above step was repeated after an hour. The
reaction was quenched with 30 ml H,O, extracted by 180 ml ethyl acetate, washed
with brine, and then dried by MgSO,. The organic layers were collected, concentrated,
and then purified by column chromatography (silica gel; EtOAc/Hexane = 1/10, 200
ml; EtOAc/Hexane = 1/4, 250 ml) to give the 276 mg compound (1.35 mmol, 42%) .
'H NMR (200 MHz,CDCly) & 7.30-7.23 (m, 1H, H-5), 7.11-6.84 (m, 3H, H-4, H-6,
H-7), 5.69-5.57 (m ,2H, H-3', H-4"), 3.84-3.70 (dd, J = 13.7, 2.1 Hz, 2H, H-1),
3.10-3.09 (d, J = 3.7 Hz, 1H, H-1'), 1.91-1.35 (m, 7H, NH, H-4', H-5', H-6") ; "°C
NMR (50 MHz, CDCl3) 6 161.5-158.6 (C-3, J = 243.5 Hz), 130.2-130.1 (C-7, J =50
Hz), 129.66 (C-3"), 129.0 (C-2"), 128.5-128.3 (C-5,J = 6.5 Hz), 127.7-127.4 (C-2, J =
15.5Hz), 124.0-123.9 (C-6, J = 3.0 Hz),115.3-114.9 (C-4, J = 22.0 Hz), 52.3 (C-1"),
44.2 (C-1), 29.3 (C-6"), 25.2 (C-4"), 20.1 (C-5"). IR (thin film from KBr): 3020, 2928,
2857, 2836, 1615, 1589, 1551, 1486, 1449, 783, 723 cm™. HRMS (ESI) calc. For

Ci3HsFN + H [M+H]": 206.1345, found: 206.1436.
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Chemical Formula: C,,H,,FNO
Exact Mass: 309.1529

N-(cyclohex-2-enyl)-N-(2-fluorobenzyl)benzamide (5)

To a stirring of N-(2-fluorobenzyl)cyclohex-2-enamine (250 mg, 1.25 mmol) in 3
ml dichloromethane was added triethylamine (379 mg, 3.15 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by the addition of benzoyl chloride (386 mg, 2.95
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, washed with brine, and then dried by MgSO,. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAC/Hexane = 1/10, 400 ml) to give the 214 mg compound (0.69 mmol, 55%) . 'H
NMR (200MHz,CDCls) 6 7.41-6.98 (m, 9H, H-4, H-5, H-6, H-7, H-3", H-4", H-5",
H-6", H-7"), 5.87-5.80 (M, 1H, H-3"), 5.49-5.44 (d, J=9.9 Hz, 1H, H-2'), 4.85-4.68 (t,
J=17.5 Hz, 1H, H-1"), 4.57-4.50 (d, J = 15.8 Hz, 2H, H-1), 1.91-1.39 (m, 7H, NH,
H-4', H-5', H-6"); *C NMR (50 MHz, CDCL3) & 172.8 (C-1"), 162.6-157.7 (C-3, J =
243.5 Hz), 136.8 (C-2"), 132.6 (C-3"), 129.6 (C-2"), 128.6-128.5 (C-7, J = 3.5 Hz),
128.2 (C-5"), 127.7 (C-5, C-4",C-6"), 126.5 (C-3",C-7"), 126.1 (C-2), 124.1 (C-6),
115.1-114.9 (C-4, J = 21.5 Hz), 57.0 (C-1"), 38.8 (C-1), 28.5 (C-6"), 24.4 (C-4"), 21.5
(C-5"). IR (thin film from KBr): 3025, 2934, 2863, 2843, 1638, 1586, 1487, 1095, 899,
756, 700 crn'l; HRMS (ESI) calc. For Cy0H»FN O + H [M+H]+: 310.1607, found:

310.1604.
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Chemical Formula: C,,H,,FNO
Exact Mass: 311.1685

N-cyclohexyl-N-(2-fluorobenzyl)benzamide (6)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(2-fluororbenzyl)benzamide (100 mg, 0.32 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 5/1), the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected and concentrated. The crude was
purified by column chromatography (silica gel, EtOAc/Hexane = 1/10, 400 ml) to
give 69 mg compound (0.22 mmol, 69%). 'H NMR (200 MHz, CDCls) & 7.39-6.98
(m, 9H, H-4, H-5, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.73 (s, 2H, H-1), 3.61 (s,
1H, H-1'), 1.65-0.99 (m, 10H, H-3', H-4', H-5', H-6', H-7"); C NMR (50 MHz,
CDCI3) & 172.6 (C-1"), 162.5-157.6 (C-3, J = 243.5 Hz), 137.2 (C-2"), 129.4 (C-7),
128.8 (C-5"), 128.6 (C-5, C-4", C-6"), 126.4 (C-3", C-7"), 126.2 (C-2), 124.2 (C-6),
115.2 -115.0 (C-4, J = 21.5 Hz), 59.3(C-1"), 37.7 (C-1), 31.6 (C-2', C-6"), 25.2 (C-4,
C-5". IR (thin film from KBr): 3063, 2931, 2855, 1637, 1586, 1488, 755, 699 cm™.

HRMS (ESI) cale. For C;)H»FNO + H [M+H]+ :312.1763, found:312.1848.

42



F 2 :
N
5 7 Chemical Formula: C;3H;gFN

6 Exact Mass: 205.1267
N-(3-fluorobenzyl)cyclohex-2-enamine (7)

To a stirring of 3-fluorobenzylamine (400 mg, 3.19 mmol) in 5 ml dichloromethane
was added triethylamine (0.97 g, 9.6 mmol) drop by drop, the mixture was stirred in
the ice-bath for 10 minutes , then the reaction was returned to the room temperature,
followed by addition of 3-bromocyclohexene (256 mg, 1.60 mmol). The mixture
reacted for an hour, then 3-bromocyclohexene (154 mg, 0.96 mmol) was added. The
mixture was stirred overnight after the above step was repeated after an hour. The
reaction was quenched with 30 ml H,O, extracted by 180 ml ethyl acetate, washed
with brine, and then dried by MgSO,4. The organic layers were collected, concentrated,
and then purified by column chromatography (silica gel, EtOAc/Hexane = 1/10,
150ml; EtOAc/Hexane = 1/4, 100 ml) to give the 305 mg compound (1.49 mmol,
47%) . '"H NMR (200 MHz, CDCL) & 7.18-6.81 (m, 4H, H-3, H-5, H-6, H-7),
5.67-5.63 (m, 2H, H-2', H-3"), 3.74 (2H, H-1), 1.92-1.39 (m, 7H, H-4', H-5', H-6',
NH) ; *C NMR (50 MHz, CDCLs) & 165.5, 160.6, 143.6, 143.5, 130.4, 130.3, 129.9,
129.7, 129.3, 123.7, 123.6, 122.6, 118.9, 118.5, 115.2, 114.9, 114.7, 114.5, 114.3,
113.9, 113.5, 52.4 (C-1"), 50.4 (C-1), 29.5 (C-6), 26.4 (C-4), 20.2 (C-5). IR (thin film
from KBr): 3021, 2927, 2856, 1736, 1615, 1589, 1486, 1449, 783, 685 cm™; HRMS

(ESI) calc. For C13HsFN+H [M+H]+: 206.1345, found: 206.1267.

43



Fld 2 N

\©/\ g e

5 70)\2}© 4"
" 5" Chemical Formula: C,,H,,FNO

! 6" Exact Mass: 309.1529

N-(cyclohex-2-enyl)-N-(3-fluorobenzyl)benzamide (8)

To a stirring of N-(3-fluorobenzyl)cyclohex-2-enamine (285 mg, 1.35 mmol) in 3
ml dichloromethane was added triethylamine (422 mg, 4.17 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by addition of benzoyl chloride (430 mg, 3.06 mmol)
drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAC/Hexane = 1/10, 400 ml) to give the 277 mg compound (0.90 mmol, 66%) . 'H
NMR (200 MHz, CDCls) & 7.31-6.76 (m, 9H, H-3, H-5, H-6, H-7, H-3", H-4", H-5",
H-6", H-7"), 5.80-5.74 (m, 1H, H-3"), 5.43-5.38 (d, J = 9.8 Hz, 1H, H-2") , 4.76-4.69
(d, J = 15.5 Hz, 1H, H-1"), 4.37-4.29 (d, J = 15.8 Hz, 2H, H-1), 1.81-1.27 (m, 6H,
H-4', H-5', H-6") ; *C NMR (50 MHz, CDCl;) & 172.5 (C-1"), 165.3-160.4 (C-4, J =
244 Hz), 142.1-141.9 (C-2, J =17 Hz), 136.6 (C-2"), 132.4 (C-3"), 129.8-129.4 (C-6, J
= 8.5, 11.5 Hz), 128.5 (C-4", C-6"), 127.7 (C-2"), 126.3 (C-7, C-3", C-7"), 122.5 (C-3),
114.0-113.3 (C-5, J =17.5, 20.5 Hz), 56.9 (C-1"), 44.9 (C-1), 28.7 (C-6"), 24.2 (C-4"),
21.3 (C-5"). IR (thin film from KBr): 3063, 3024, 2935, 2863, 2833, 1636, 1589, 781,
700 ¢cm”. HRMS (ESI) calc. For Cy)HoFN O + H [M+H]+ : 310.1607, found:

310.1608.
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" 5" Chemical Formula: CygH,oFNO
6" Exact Mass: 311.1685

7

N-cyclohexyl-N-(3-fluorobenzyl)benzamide (9)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(3-fluororbenzyl)benzamide (100 mg, 0.32 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 5/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected and concentrated. The crude was
purified by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give
69 mg compound (0.22 mmol , 69%). '"H NMR (200MHz,CDCl3) & 7.39-6.98 (m, 9H,
H-3, H-5, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.73 (s, 2H, H-1), 3.61 (s, 1H,
H-1'), 1.65-0.99 (m, 10H, H-2', H-3', H-4', H-5', H-6', H-7") ; °C NMR (50 MHz,
CDCI3) 6 172.5 (C-1"), 165.4-160.5 (C-4, J = 244 Hz), 142.2-142.1 (C-2, J = 6.5 Hz)
137.1 (C-2"), 130.0-128.8 (C-6, J = 8.5 Hz), 129.4 (C-5") , 128.6 (C-4", C-6"), 126.2
(C-7, C-3", C-7"), 122.6 (C-3), 114.1-113.5 (C-5,J = 9.0, 9.5, 12.0 Hz), 59.3(C-1"),
442 (C-1), 32.0 (C-2, C-6), 25.7 (C-3, C-7), 25.2 (C-5). IR (thin film from KBr):
3059, 2930, 2855, 1633, 1590, 1487, 700, 687 cm™. HRMS (ESI) calc. For C50H,,FN

O + H [M+H]" :312.1763, found: 312.1830.
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4 .
N
6
/@j?A H Chemical Formula: C;5 H;(FN

6 Exact Mass: 205.1267
N-(4-fluorobenzyl)cyclohex-2-enamine (10)

To a stirring of 4-fluorobenzylamine (400 mg, 3.19 mmol) in 5 ml dichloromethane
was added triethylamine (0.97 g, 9.6 mmol) drop by drop, the mixture was stirred in
the ice-bath for 10 minutes , then the reaction was returned to the room temperature,
followed by the addition of 3-bromocyclohexene (256 mg, 1.60 mmol). The mixture
reacted for an hour, then 3-bromocyclohexene (154 mg, 0.96 mmol) was added. The
mixture was stirred overnight after the above step was repeated after an hour. The
reaction was quenched with 30 ml H,O, extracted by 180 ml ethyl acetate, washed
with brine, and then dried by MgSO,. The organic layers were collected, concentrated,
and then purified by column chromatography (silica gel; EtOAc/Hexane = 1/10, 150
ml; EtOAc/Hexane = 1/4, 250 ml) to give the 336 mg compound (1.63 mmol, 51%) .
'H NMR (200 MHz,CDCly) & 7.22-7.15 (m, 2H, H-3, H-7), 6.90-6.82 (t, J = 8.7 Hz,
2H, H-4, H-6), 5.69-5.56 (m, 2H, H-2', H-3"), 3.74-3.61 (m, 2H, H-1), 3.06 (s, 1H,
H-1'), 1.87-1.29 (m, 7H, NH, H-4', H-5', H-6") ; *C NMR (50 MHz, CDCl;)
0164.2-159.4 (C-5, J = 243 Hz), 136.5-136.4 (C-2, J = 22.5 Hz), 129.8-129.6 (C-3,
C-7,J =6.0 Hz), 129.5 (C-3"), 128.9 (C-2"), 115.2-114.8 (C-4, C-6,J =21 Hz), 52.3
(C-1", 50.1 (C-1), 29.4 (C-6'"), 25.2 (C-4"), 20.1 (C-5"). IR (thin film from KBr): 3021,
2927, 2856, 2836, 1602, 1448, 825, 770, 723 cm™ . HRMS (ESI) calc. For C;3H FN +

H [M+H]" : 206.1345, found: 206.1398.
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Chemical Formula: C,,H,,FNO
Exact Mass: 309.1529

N-(cyclohex-2-enyl)-N-(4-fluorobenzyl)benzamide (11)

To a stirring of N-(4-fluorobenzyl)cyclohex-2-enamine (316 mg, 1.54 mmol) in 3
ml dichloromethane was added triethylamine (467 mg, 4.62 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by the addition of benzoyl chloride (476 mg, 3.39
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/30, 400 ml; EtOAc/Hexane = 1/10, 200 ml) to give the 290 mg
compound (0.94 mmol, 61%) . "H NMR (200 MHz, CDCl3) & 7.30-7.17 (m, 7H, H-3,
H-7, H-3", H-4", H-5", H-6", H-7"), 6.92-6.83 (t, J = 8.2 Hz, 2H, H-4, H-7), 4.71-4.63
(d, J = 15.2 Hz, 1H, H-1"), 4.36-4.28 (d, J = 15.3 Hz, 2H, H-1), 1.81-1.37 (m, 6H,
H-3", H-4", H-5", H-6", H-7"); "C NMR (50 MHz, CDCL) & 172.6 (C-1"),
164.1-159.2 (C-5, J = 243 Hz), 136.7 (C-2"), 135.1 (C-2),132.2 (C-2', C-3"), 129.4
(C-5"), 128.7-128.5 (C-3, C-7, J = 9 Hz), 127.9 (C4", C-6"), 126.3 (C-3", C-7")
115.3-114.9 (C-4, C-6, J = 21 Hz), 57.0 (C-1"), 44.7 (C-1), 28.7 (C-6"), 24.3 (C-4"),
21.4 (C-5"). IR (thin film from KBr):3066, 3026, 2935, 2863, 2843, 1710, 1645, 1567,
1432, 849, 696 cm™. HRMS (ESI) calc. For CyHyFNO + H [M+H]": 310.1607,

found : 310.1610.
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Chemical Formula: C,,H,,FNO
Exact Mass: 311.1685

N-cyclohexyl-N-(4-fluorobenzyl)benzamide (12)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(4-fluororbenzyl)benzamide (100mg, 0.32 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 5/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give 77 mg
compound (0.25 mmol , 77%). "H NMR (200 MHz,CDCls) & 7.36-6.92 (m, 9H, H-3,
H-4, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.62 (s, 2H, H-1), 3.59 (s, 2H, H-1"),
1.64-0.96 (m, 10H, H-2", H-3", H-4", H-5", H-6"); °C NMR (50 MHz, CDCI3) &
172.4 (C-1"), 164.2-159.4 (C-5, J = 243Hz), 137.2 (C-2"), 135.2 (C-2), 129.3 (C-3,
C-7, C-5"), 128.6 (C-4", C-6"), 126.2 (C-3", C-7"), 115.4-115.0 (C-4, C-6), 59.3
(C-1"), 44.0 (C-1), 32.1 (C-2, C-6), 25.7 (C-3, C-5), 25.2 (C-4) . IR (thin film from
KBr): 3063, 2957, 2926, 2842, 1618, 1597, 1437, 849, 698 cm™. HRMS (ESI) calc.

For C,0H,,FNO + H [MJrH]+ :312.1763, found: 312.1829.
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i@/\ N -
H 6' .
| 7 Chemical Formula: C3H;4CIN

6 Exact Mass: 221.0971
N-(4-clorobenzyl)cyclohex-2-enamine (13)

To a stirring of 4-clorobenzylamine (400 mg, 2.84 mmol) in 5 ml
dichloro-methane was added triethylamine (0.86 g, 8.5 mmol) dropwisely, the mixture
was stirred in the ice-bath for 10 minutes, then the reaction was returned to the room
temperature, followed by the addition of 3-bromocyclohexene (228 mg, 1.42 mmol).
The mixture reacted for an hour, then 3-bromocyclohexene (137 mg, 0.85 mmol) was
added. The mixture was stirred overnight after the above step was repeated after an
hour. The reaction was quenched with 50 ml H,O, extracted by 180 ml ethyl acetate,
washed with brine, and then dried by MgSO,4. The organic layers were collected,
concentrated, and then purified by column chromatography (silica gel; EtOAc/Hexane
= 1/10, 250 ml; EtOAc/Hexane = 1/4, 200 ml) to give the 275 mg compound (1.24
mmol, 44%) . "H NMR (200 MHz,CDCl) & 7.16 (s, 4H, H-3, H-4, H-6, H-7),
5.70-5.63 (m, 4H, H-2', H-3"), 3.75-3.61 (dd, J = 13.4 Hz, J = 1.0 Hz, 2H, H-1),
3.08-3.06 (d, J = 4 Hz, 1H, H-1"), 1.88-1.29 (m, 7H, NH, H-4, H-5', H-6') ; °C NMR
(50 MHz, CDCl;) 6 139.3 (C-2), 132.4 (C-5), 129.7 (C-3"), 129.4 (C-3, C-7), 129.0
(C-2"), 128.4 (C-4, C-6), 52.3 (C-1"), 50.1 (C-1), 29.4 (C-6), 25.3 (C-4), 20.1 (C-5). IR
(thin film from KBr): 3063, 3024, 2931, 2860, 1635, 1577, 1490, 794, 700 cm™.

HRMS (ESI) calc. For C13HsCIN+ H [M+H]": 222.1049, found: 222.1116.
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CI 6 70 4n
7" 5" Chemical Formula: C,yH,,CINO

6" Exact Mass: 325.1233
N-(cyclohex-2-enyl)-N-(4-chlorobenzyl)benzamide (14)

To a stirring of N-(4-chlorobenzyl)cyclohex-2-enamine (215 mg, 0.97mmol) in 3
ml dichloromethane was added triethylamine (294 mg, 2.91 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by the addition of benzoyl chloride (299 mg, 2.13
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/10, 150 ml; EtOAc/Hexane = 1/4, 200 ml) to give the 200 mg
compound (0.62 mmol, 63%) . "H NMR (200 MHz, CDCl3) & 7.32-7.20 (m, 9H, H-3,
H-4, H-6, H-7, H-3', H-4', H-5', H-6', H-7"), 5.77 (s, 1H, H-3"), 5.43 (s, 1H, H-2"),
4.73-4.65 (d, J = 14.9 Hz, 1H, H-1"), 4.37-4.29 (d, J = 15.5 Hz, 2H, H-1), 1.84-1.18
(m, 7H, NH, H-4', H-5', H-6') ; °C NMR (50 MHz, CDCl;) & 172.7 (C-1"), 137.9
(C-2, C-2"), 136.7 (C-5), 132.4 (C-3, C-7), 139.6 (C-4, C-6), 128.6 (C-4", C-6"),
128.5 (C-3"), 127.9 (C-2"), 126.4 (C-3", C-7"), 57.0 (C-1"), 44.8 (C-1), 28.9 (C-6), 24.4
(C-4), 21.4 (C-5); IR (thin film from KBr): 3063, 3024, 2931, 2860, 1635, 1577, 1490,
794, 700cm™; HRMS (ESI) calc. For CaHxCINO + H [M+H]™ : 326.1331,

found :326.1301.
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o 5" Chemical Formula: C,,H,,CINO
6" Exact Mass: 327.1390

N-cyclohexyl-N-(4-chlorobenzyl)benzamide (15)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(4-chlororbenzyl)benzamide (100 mg, 0.31 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 2/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400 ml) to give 70 mg
compound (0.21 mmol , 69%). '"H NMR (200 MHz,CDCls) & 7.38-7.24 (m, 9H, H-3,
H-4, H-6, H-7), 4.62 ( s, 2H, H-1), 3.60 (s, 1H, H-1"), 1.65-0.98 (m, 10H, H-3', H-4/,
H-5', H-6', H-7") ; >C NMR (50 MHz, CDCls) & 172.5 (C-1"), 138.0 (C-2"), 137.1
(C-2), 132.5 (C-5), 129.4 (C-3, C-7), 128.6 (C-4, C-6, C-4", C-6"), 127.0 (C-5"),
126.2 (C-3", C-7"),59.4 (C-1"), 44.1 (C-1), 32.1 (C-2', C-6"), 25.7 (C-3', C-5"), 25.2
(C-4"). IR (thin film from KBr): 3063,3024, 2930, 2855, 1633, 1576, 1491, 699 cm™.

HRMS (ESI) calc. For C;0H2,CINO + H [M+H]+: 328.1468, found: 328.1501.
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7 Chemical Formula: Cy4H;gN

LA Exact Mass: 201.1517
N-(4-methylbenzyl)cyclohex-2-enamine (16)

To a stirring of 4-methylbenzylamine (400 mg, 3.30 mmol) in 5 ml dichloro
-methane was added triethylamine (1.00 g, 9.9 mmol) dropwisely, the mixture was
stirred in the ice-bath for 10 minutes , then the reaction was returned to the room
temperature, followed by the addition of 3-bromocyclohexene (321 mg, 1.99 mmol).
The mixture reacted for an hour, then 3-bromocyclohexene (192 mg, 1.20 mmol) was
added. The mixture was stirred overnight after the above step was repeated after an
hour. The reaction was quenched with 50 ml H,O, extracted by 180 ml ethyl acetate,
washed with brine, and then dried by MgSO,4. The organic layers were collected,
concentrated, and then purified by column chromatography (silica gel; EtOAc/Hexane
= 1/10, 400 ml) to give the 356 mg compound (1.64 mmol, 50%) . "H NMR (200
MHz, CDCls) 87.09 (d, 2H, J = 8.0 Hz, H-3, H-7), 6.97 (d, 2H, J = 8.0 Hz, H-4, H-6)
5.67-5.56 (t, J = 11.2 Hz, 2H, H-2', H-3"), 3.73-3.59 (t, J = 13.7 Hz, H-1), 3.06 (s, 1H,
H-1'), 2.19 (s, 3H, H-7"), 2.19-1.32 (m, 7H, NH, H-4', H-5', H-6") ; *C NMR (50 MHz,
CDCl) 6 137.5 (C-2), 136.0 (C-5), 129.8 (C-3"), 128.8 (C-4, C-6), 128.6 (C-2"), 127.9
(C-3, C-7), 52.1 (C-1"), 50.5 (C-1), 29.3 (C-6"), 25.2 (C-4"), 20.9 (C-7"), 20.1 (C-5"). IR
(thin film from KBr): 3019, 2924, 2856, 2836, 1514, 1447, 805, 723 cm”. HRMS

(ESI) calc. For C14H;oN+ H [M+H]": 202.1595, found: 202.1578.
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7" 5" Chemical Formula: C,1H,3NO
6" Exact Mass: 305.1780

N-(cyclohex-2-enyl)-N-(4-methylbenzyl)benzamide (17)

To a stirring of N-(4-methylbenzyl)cyclohex-2-enamine (336 mg, 1.56 mmol) in 3
ml dichloromethane was added triethylamine (473 mg, 4.68 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by addition of benzoyl chloride (482 mg, 3.43 mmol)
drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/10, 300 ml) to give the 252 mg compound (0.83 mmol, 53%) . 'H
NMR (200 MHz, CDCl;) & 7.31-7.00 (m, 9H, H-3, H-4, H-6, H-7, H-8), 5.78-5.74 (m,
1H, H-3"), 5.44-4.39 (d, J = 9.9 Hz, 1H, H-2"), 4.63-4.69 (d, J = 15 Hz, 1H, H-1"),
4.34-4.27 (d, J = 15.5 Hz, 2H, H-1), 2.22 (s, 3H, H-7"), 1.82-1.26 (m, 6H, H-4', H-5',
H-6') ; °C NMR (50MHz, CDCI3) & 172.5 (C-1"), 137.0 (C-5), 136.3 (C-2, C-2"),
132.1 (C-1), 129.3 (C-3"), 129.0 (C-2"), 128.5 (C-3, C-7), 128.1 (C-4, C-6), 127.0
(C-4", C-6"), 126.4 (C-3",C-7"), 57.0 (C-1"), 45.0 (C-1), 28.8 (C-6"), 24.4 (C-4"), 21.5
(C-7),21.0 (C-5"). IR (thin film from KBr): 3059, 3023, 2928, 2859, 1649, 1577, 1493,

700 cm™. HRMS (ESI) calc. For C2;HosN+ H [M+H]": 306.1858, found: 306.1852.
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" Chemical Formula: Cp;HpsNO
6" Exact Mass: 307.1936

N-cyclohexyl-N-(4-methylbenzyl)benzamide (18)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(4-methylbenzyl)benzamide (100 mg, 0.33 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 5/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give 95 mg
compound (0.31 mmol , 95%). "H NMR (200 MHz, CDCl3) & 7.39-7.08 (m, 9H, H-3,
H-4, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.66 (s, 2H, H-1), 3.60 (s, 1H, H-1"),
2.31 (s, 3H, H-7), 1.65-0.84 (m, 10H, H-2', H-3', H-4', H-5', H-6"); °C NMR (50
MHz, CDCl3) 8 172.4 (C-1"), 137.5 (C-5), 136.3 (C-2, C-2"), 129.1 (C-3, C-7), 128.5
(C-4, C-6), 127.0 (C-4", C-6"), 126.2 (C-3", C-7"), 59.3 (C-1"), 44.3 (C-1), 32.0 (C-2/,
C-6"), 25.8 (C-3', C-5"), 25.2 (C-4"), 21.1 (C-7). IR (thin film from KBr): 3061, 3021,
2929, 2854, 1635, 1576, 1514, 1450, 1410, 849, 704 cm™. HRMS (ESI) calc. For

Co1HosN+ H [M+H]" : 308.2014, found: 308.2074.
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5 7 Chemical Formula: Cy4H;gNF3
6 Exact Mass: 255.1235

N-(2-trifluoromethyl)benzyl)cyclohex-2-enamine (19)

To a stirring of 2-(trifluoromethyl)benzylamine (400 mg, 2.30 mmol) in 5 ml
dichloromethane was added triethylamine (0.70 g, 6.9 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned to
the room temperature, followed by addition of 3-bromocyclohexene (185 mg, 1.15
mmol). The mixture reacted for an hour, then 3-bromocyclohexene (111 mg, 0.69
mmol) was added. The mixture was stirred overnight after the above step was
repeated after an hour. The reaction was quenched with 30 ml H,O, extracted by 180
ml ethyl acetate, washed with brine, and then dried by MgSO,4. The organic layers
were collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAc/Hexane = 1/30, 200ml; EtOAc/Hexane = 1/20, 200ml; EtOAc/Hexane = 1/10,
200ml) to give the 228 mg compound (0.95 mmol, 41%) . "H NMR (200 MHz,CDCL;)
0 7.62-7.15 (m, 3H, H-4, H-6, H-7), 5.64 (s, 2H, H-2', H-3"), 3.88 (s, 2H, H-1), 3.11 (s,
1H, H-1', 1.91-1.37 (NH, H-4', H-5', H-6) ; *C NMR (50 MHz, CDCI3) & 139.6
(C-2), 131.9 (C-6), 130.5 (C-2), 129.8 (C-3"), 129.2 (C-2"), 128.5, 127.9, 127.4 (C-7"),
126.7 (C-5), 125.8 (C-7), 125.7 (C-4), 122.0 (C-3). IR (thin film from KBr): 3063,
3027, 2933, 2862, 1643, 1579, 1494, 860, 700 cm™. HRMS (ESI) calc. For C4H ¢FN

+H [M+H]": 256.1313, found: 256.1230.
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1 . 3
5 > 70 4"
7" 5" Chemical FOImula: C21H20F3NO

6" Exact Mass: 359.1497
N-(cyclohex-2-enyl)-N-(2-(trifluoromethyl)benzyl)benzamide (20)

To a stirring of N-(2-trifluoromethyl)benzyl)cyclohex-2-enamine (208 mg, 0.86
mmol) in 3 ml dichloromethane was added triethylamine (261 mg, 2.59 mmol)
dropwisely, the mixture was stirred in the ice-bath for 10 minutes, then the reaction
was returned to the room temperature, followed by the addition of benzoyl chloride
(266 mg, 1.90 mmol) drop by drop. The mixture was stirred overnight with the color
change from transparence to white color. The reaction was quenched with 50 ml H,O,
extracted by 210 ml hexane, wash with brine, and then dried by MgSQO4. The organic
layers were collected, concentrated, and then purified by column chromatography
(silica gel; EtOAC/Hexane = 1/30, 400 ml) to give the 164 mg compound (0.45 mmol,
46%) .'"H NMR (200 MHz, CDCl) & 7.58-7.18 (m, 9H, H-4, H-5, H-6, H-3', H-4',
H-5', H-6', H-7"), 5.83-5.77 (m, 1H, H-3"), 5.41-5.36 (d, J = 10 Hz, 1H, H-2),
5.03-4.95 (d, J = 16.8 Hz, 1H, H-1"), 4.62-4.48 (m, 3H, H-1), 1.96-1.26 (m, 7H, NH,
H-4', H-5' H-6") ; *C NMR (50 MHz, CDCls) & 172.9 (C-1"), 137.8 (C-2"), 136.6
(C-2), 133.1 (C-6), 132.0 (C-5"), 129.7 (C-3"), 128.8 (C-2"), 127.3 (C-4", C-6"), 126.6
(C-5), 126.5 (C-3", C-7"), 126.0 (C-7), 125.9 (C-3, C-4), 121.9 (C-7"), 57.1 (C-1"),
41.8 (C-8), 28.7 (C-6"), 24.3 (C-4"), 21.4 (C-5"). IR (thin film from KBr): 3063, 3027,
2933, 2862, 1649, 1579, 1494, 1409, 766, 700 cm”'. HRMS (ESI) calc. For

C21Hy0FNO + H [M+H]" : 360.1575, found : 360.1570.

56



1Y .. 3"
5 > 70&1‘\2© 4"
7" 5" Chemical Formula: C21H22F3NO

6" Exact Mass: 361.1653
N-cyclohexyl-N-(2-(trifluorormethyl)benzyl)benzamide (21)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-(cyclohex-2-enyl)-N-(2-(trifluoromethyl)benzyl)benzamide
(100mg, 0.28 mmol) in 3 ml MeOH was injected into the vacuumed system and
stirred in the room temperature. The following reaction was capped, purged with
hydrogen gas for 3 hours. After the reaction is completed and checked by TLC film
(mobile phase : ACN/H,O = 2/1) ,the Pd/C in the mixture was removed by celite,
washed with 200 ml MeOH and the filtered solution was collected, concentrated. The
crude was purified by column chromatography (silica gel; EtOAc/Hexane = 1/10,
400ml) to give 48 mg compound (0.13 mmol , 48%). 'H NMR (200 MHz, CDCl;) &
7.41-7.26 (m, 9H, H-4, H-5, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.71 (s, 2H,
H-1), 3.65 (s, 1H, H-1"), 1.71-1.02 (m, 10H, H-2', H-3', H-4', H-5', H-6', H-7") ; "*C
NMR (50MHz, CDCls) & 172.7 (C-1"), 137.4 (C-2"), 137.0 (C-2), 131.9 (C-6), 129.6
(C-5"), 128.7 (C-4", C-6"), 127.6 (C-3), 126.7 (C-5), 126.2 (C-3", C-7"), 126.0 (C-7),
125.9 (C-4), 121.9 (C-7", 59.4 (C-1"), 40.9 (C-1), 31.7 (C-2"), 30.7 (C-6"), 29.8 (C-5),
25.7 (C-3"), 25.1 (C-5"). IR (thin film from KBr): 3063, 3031, 2932, 2856, 1640, 1578,
1439, 767 cm’l. HRMS (ESI) calc. For C;;HFNO + H [M+H]+ :362.1731, found:

362.1795.
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Chemical Formula: Cy4H;eNF3
7' Exact Mass: 255.1235

N-(4-trifluoromethyl)benzyl)cyclohex-2-enamine (22)

To a stirring of 4-(trifluoromethyl)benzylamine (200 mg, 1.14 mmol) in 5 ml
dichloromethane was added triethylamine (0.34 g, 3.42 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by addition of 3-bromocyclohexene (91 mg, 0.45
mmol). The mixture reacted for an hour, then 3-bromocyclohexene (54 mg, 0.27
mmol) was added. The mixture was stirred overnight after the above step was
repeated after an hour. The reaction was quenched with 30 ml H,O, extracted by 180
ml ethyl acetate, washed with brine, and then dried by MgSO,4. The organic layers
were collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAc/Hexane = 1/20, 600ml) to give the 140 mg compound (0.58 mmol, 51%) . 'H
NMR (200 MHz, CDCls) 6 7.48-7.34 (dd, J = 8.4, 20.2 Hz, 4H, H-3, H-4, H-6, H-7),
5.73-5.58 (m, 2H, H-3', H-2"), 3.86-3.72 (t, J = 14.2 Hz, 2H, H-1), 3.11-3.09 (d, J =
1.7 Hz, 1H, H-1'), 1.94-1.46 (m, 7H, H-4', H-5', H-6', NH) ; °*C NMR (50 MHz,
CDCl) 6 145.1 (C-2), 129.7 (C-3"), 129.5 (C-2"), 129.3 (C-3, C-7), 128.4 (C-5), 125.3
(C-4, C-6), 125.2 (C-7"), 52.5 (C-1"), 50.4 (C-1), 29.4 (C-6), 25.3 (C-4), 20.2

-d). calc. For Ci4H 6 + + : . , Tound: . .
(C-5).HRMS (ESI) calc. For C;4HcFN+ H [M H]+ 256.1313, found: 256.1240
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5" Chemical FOImula: C21H20F3NO
6" Exact Mass: 359.1497

N-(cyclohex-2-enyl)-N-(4-(trifluoromethyl)benzyl)benzamide (23)

To a stirring of N-(4-trifluoromethyl)benzyl)cyclohex-2-enamine (120 mg, 0.50
mmol) in 3 ml dichloromethane was added triethylamine (151 mg, 1.50 mmol)
dropwisely, the mixture was stirred in the ice-bath for 10 minutes, then the reaction
was returned to the room temperature, followed by the addition of benzoyl chloride
(84 mg, 0.50 mmol) drop by drop. The mixture was stirred overnight with the color
change from transparence to white color. The reaction was quenched with 15 ml H,O,
extracted by 75 ml ethyl acetate, wash with brine, and then dried by MgSO,. The
organic layers were collected, concentrated, and then purified by column
chromatography (silica gel; EtOAC/Hexane = 1/30, 200 ml, EtOAC/Hexane = 1/20,
200 ml ) to give the 70 mg compound (0.22 mmol, 44%) . '"H NMR (200 MHz, CDCl)
0 7.76-7.24 (m, 9H, H-3, H-4, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 5.91-5.85 (m,
1H, H-3"), 5.50-5.45 (d, J = 10.0 Hz, 1H, H-2") , 4.87-4.79 (d, J = 15.4 Hz, 1H, H-1"),
4.50-4.42 (d, J = 16 Hz, 2H, H-1), 2.03-1.40 (m, 6H, H-4', H-5', H-6"). IR (thin
film from KBr): 3063, 3027, 2926, 2853, 2850, 1621, 1432, 1409, 809, 699 cm.

HRMS (ESI) calc. For C,HFNO+ H [M+H]": 360.1575, found : 360.1568.
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1 . 3"
! 7" 5" Chemical Formula: C21H22F3NO

6" Exact Mass: 361.1653
N-cyclohexyl-N-(4-(trifluorormethyl)benzyl)benzamide (24)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-(cyclohex-2-enyl)-N-(4-(trifluoromethyl)benzyl)benzamide (45
mg, 0.13 mmol) in 3 ml MeOH was injected into the vacuumed system and stirred in
the room temperature. The following reaction was capped, purged with hydrogen gas
for 3 hours. After the reaction was completed and checked by TLC film (mobile
phase : ACN/H,0 = 2/1) ,the Pd/C in the mixture was removed by celite, washed with
200 ml MeOH and the filtered solution was collected, concentrated. The crude was
purified by column chromatography (silica gel, EtOAc/Hexane = 1/10, 400 ml) to
give 33 mg compound (0.10 mmol , 73%). 'H NMR (200 MHz, CDCl;) & 7.58-7.10
(H-3, H-4, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 4.72 (s, 2H, H-1), 3.66 (s, 1H,
H-1'), 3.00 (s, 1H), 2.34 (s, 2H), 1.16-1.33 (m, 5H), 1.10-0.87 (m, 2H); *C NMR (50
MHz, CDCl;) 6 172.8 (C-1"), 143.4 (C-2), 138.0 (C-2"), 136.7 (C-5), 129.2-128.7 (J
=21.0, 19.5 Hz, C-3, C-7), 127.3 (C-4", C-6"), 126.3 (C-3", C-7"), 125.6 (C-4, C-6),
125.4 (C-7'); IR (thin film from KBr): 2932, 2856, 1636, 1578, 1411, 822, 700 cm™.

HRMS (ESI) calc. For C,;H»FNO+ H [M+H] :362.1731, found: 362.1791.
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4 2 N '
7' H 6 . .
~o 7 Chemical Formula: C4H;oNO

6 Exact Mass: 217.1467
N-(4-methoxybenzyl)cyclohex-2-enamine (25)

To a stirring of 4-methoxybenzylamine (400 mg, 2.92 mmol) in 5 ml
dichloro-methane was added triethylamine (0.89 g, 8.8 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by addition of 3-bromocyclohexene (235 mg, 1.46
mmol). The mixture reacted for an hour, then 3-bromocyclohexene (141 mg, 0.88
mmol) was added. The mixture was stirred overnight after the above step was
repeated after an hour. The reaction was quenched with 50 ml H,O, extracted by 180
ml ethyl acetate, washed with brine, and then dried by MgSO,4. The organic layers
were collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAc/Hexane = 1/30, 200 ml; EtOAc/Hexane = 1/10, 400 ml) to give the 232 mg
compound (1.24 mmol, 49%) . 'H NMR (200 MHz, CDCls) & 7.24-7.16 (dd, J = 8.6,
8.6, 2.0 Hz, 1H, H-3, H-7), 6.82-6.75 (dd, J = 8.6, 2.0 Hz, 2H, H-4, H-6), 5.74-5.62 (t,
J=11.8 Hz, 2H, H-1), 3.78-3.60 (overlapped, SH, H-1, H-7"), 3.16-3.13 (d, J=5.1 Hz,
1H, H-1'), 1.93-1.40 (m, 7H, H-4', H-5', H-6) ; >C NMR (50 MHz, CDCl;) & 158.4
(C-5),132.6 (C-2), 129.8 (C-3"), 129.2 (C-3, C-7), 128.7 (C-2"), 113.6 (C-4, C-6), 55.0
(C-7, 52.1 (C-1"), 50.2 (C-1), 29.3 (C-6"), 25.2 (C-4"), 20.1 (C-5"). IR (thin film from
KBr): 2929, 2833, 1611, 1584, 1511, 1462, 1443, 824, 724 cm™. HRMS (ESI) calc.

For C;sH;oN O+ H [M+H]+: 218.1545, found: 218.1539.
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5" Chemical Formula: C,;H,3NO,
6" Exact Mass: 321.1729

N-(cyclohex-2-enyl)-N-(4-methoxybenzyl)benzamide (26)

To a stirring of N-(4-methoxybenzyl)cyclohex-2-enamine (210 mg, 0.97mmol) in 3
ml dichloromethane was added triethylamine (294 mg, 2.91 mmol) dropwisely, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by the addition of benzoyl chloride (300 mg, 2.13
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/30, 200 ml; EtOAc/Hexane = 1/10, 300 ml) to give the 226 mg
compound (0.70 mmol, 73%) . "H NMR (200 MHz, CDCl;) & 7.32-7.19 (m, 7H, H-3,
H-7, H-3", H-4", H-5", H-6", H-7"), 6.75-6.74 (d, J = 2.6 Hz, 2H, H-4, H-6),
5.75-5.73 (d, J = 4.2 Hz, 1H, H-3"), 5.41 (s, 1H, H-2"), 4.70-4.66 (d, J = 7.3 Hz, H-1"),
4.32-4.28 (d, J = 7.5 Hz, 2H, H-1), 3.65 (s, 3H, H-7"), 1.80-1.34 (m, 6H, H-4', H-5',
H-6') ; *C NMR (50 MHz, CDCI3) & 172.4 (C-1"), 158.3 (C-5), 136.9 (C-2"), 131.9
(C-3"M), 1314 (C-2), 129.2 (C-2"), 128.4 (C-5"), 128.0 (C-4", C-6"), 126.2 (C-3",
C-7"), 113.6 (C-4, C-6), 56.9 (C-7), 55.1 (C-1"), 44.6 (C-1), 28.7 (C-6"), 24.2 (C-4"),
21.4 (C-5"). IR (thin film from KBr): 3068, 2933, 2857, 1635, 1583, 1411, 758, 700

cm’. HRMS (ESI) calc. For C;;H;3N O+ H [M+H]+: 322.1807, found: 322.1810.
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5" Chemical Formula: C,;H,sNO,
6" Exact Mass: 323.1885

N-cyclohexyl-N-(4-methoxybenzyl)benzamide (27)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-cyclohexyl-N-(4-methylbenzyl)benzamide (100mg, 0.31 mmol)
in 3 ml MeOH was injected into the vacuumed system and stirred in the room
temperature. The following reaction was capped, purged with hydrogen gas for 3
hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 4/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give 42 mg
compound (0.13 mmol , 42%). '"H NMR (200 MHz, CDCls) & 7.37 (s, 7H, H-3, H-7,
H-3", H-4", H-5", H-6", H-7"), 6.84-6.80 (dd, J = 8.5 Hz , 2H, H-4, H-6), 4.61 (s, 2H,
H-1), 3.76 (s, 3H, H-1), 3.57 (s, 1H, H-1"), 1.65-0.97 (m, 10H, H-2', H-3', H-4', H-5'
H-6') ; *C NMR (50 MHz, CDCl;) & 172.4 (C-1"), 158.5 (C-5), 137.5 (C-2"),131.6
(C-5), 129.2 (C-3, C-7), 128.5 (C-4", C-6"), 126.2 (C-3", C-7"), 113.8 (C-4, C-6),
59.4 (C-1"), 55.3 (C-7"), 44.0 (C-1), 32.1 (C-2, C-6), 29.8 (C-4), 25.3 (C-3, C-5). IR
(thin film from KBr): 3063, 2932, 2854, 1629, 1512, 1413, 698 cm™. HRMS (ESI)

calc. For C,1H,sN O+ H [M+H]+: 324.1963, found: 324.2047.
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~ Chemical Formula: C;sH,;NO,
6 Exact Mass: 247.1572

N-(2,4-dimethoxybenzyl)cyclohex-2-enamine (28)

To a stirring of 2,4-dimethoxybenzylamine (400mg, 2.40mmol) in 5 ml
dichloromethane was added triethylamine (0.73g, 7.2mmol) drop by drop, the mixture
was stirred in the ice-bath for 10 minutes , then the reaction was returned to the room
temperature, followed by addition of 3-bromocyclohexene (193mg, 1.20mmol). The
mixture reacted for an hour, then 3-bromocyclohexene (115mg, 0.72mmol) was added.
The mixture was stirred overnight after the above step was repeated after an hour. The
reaction was quenched with 30 ml H,O, extracted by 150 ml ethyl acetate, washed
with brine, and then dried by MgSO,4. The organic layers were collected, concentrated,
and then purified by column chromatography (silica gel, EtOAc/Hexane = 1/30,
200ml; EtOAc/Hexane = 1/20, 200ml; EtOAc/Hexane = 1/10, 200 ml) to give the 267
mg compound (1.08 mmol, 45%) . "H NMR (200 MHz, CDCl;) & 7.15-7.14 (d, 1H,
H-7), 6.43 (s, 1H, H-4), 6.40 (s, 1H, H-6), 5.75-5.68 (m, 2H, H-1), 3.73 (s, 3H, H-8"),
3.73 (s, 3H, H-7"), 3.73-3.70 (overlapped, 2H, H-1), 3.16 (s, 1H, H-1"), 1.99-1.44 (m,
5H, H-4', H-5', H-6', NH); *C NMR (50 MHz, CDCI3) & 160.0 (C-5), 158.6 (C-3),
130.4 (C-3"), 130.2 (C-2"), 128.7 (C-7), 121.3 (C-2), 103.8 (C-6), 98.6 (C-4), 55.4
(C-8"), 55.3 (C-7"), 52.3 (C-2), 46.0 (C-1), 29.5 (C-6"), 25.4 (C-4"), 20.3 (C-5"). IR
(thin film from KBr): 3017, 2999, 2933, 2858, 2834, 1613, 1588, 1505, 1463, 833,
723 cm’. HRMS (ESI) cale. For C;sHyNO ,+ H [M+H]+ : 248.1650, found:

248.1717.
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8 _ 5 1" 3"
\O : 70% 4"
7 5" Molecular Formula: C,,H,sNO;

6" Exact Mass: 351.1834
N-(cyclohex-2-enyl)-N-(2,4-dimethoxybenzyl)benzamide (29)

To a stirring of N-(2,4-dimethoxybenzyl)cyclohex-2-enamine (150 mg, 0.61 mmol)
in 3 ml dichloromethane was added triethylamine (294 mg, 2.91 mmol) dropwisely,
the mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned
to the room temperature, followed by the addition of benzoyl chloride (300 mg, 2.36
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml EtOAc, wash with brine, and then dried by MgSO4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/4, 400ml) to give the 229mg compound (0.65mmol, 67%) . 'H
NMR (200 MHz,CDCls) 6 7.30-7.08 (m, 6H, H-7, H-3", H-4", H-5", H-6", H-7"),
6.38-6.34 (s, 1H, H-2"), 6.34 (s, 1H, H-3"), 5.73-5.67 (m, 1H, H-3"), 5.42 (s, 1H, H-2"),
4.67 (d, J=15.9 Hz, 1H, H-1"), 4.37-4.30 (d, J = 14.1 Hz, 2H, H-1), 3.69 (s, 3H, H-8"),
3.66 (s, 3H, H-7"), 1.80-1.21 (m, 6H, H-4', H-5', H-6"); *C NMR (50 MHz, CDCls) &
172.4 (C-1"), 159.5 (C-5), 157.2 (C-3), 137.2 (C-2"), 131.8 (C-3"), 129.1 (C-2"), 128.4
(C-5"), 128.0 (C-7), 127.4 (C-4", C-6"), 126.3 (C-3", C-7"), 119.3 (C-2), 103.9 (C-6),
98.1 (C-4), 56.8 (C-1"), 55.2 (C-8"), 55.1 (C-7"), 39.5 (C-1), 28.3 (C-6"), 24.3 (C-4"),
21.4 (C-5") . IR (thin film from KBr): 3057, 3023, 3001, 2935, 2860, 2835, 1633,
1586, 1454, 833, 780, 700cm™. HRMS (ESI) calc. For Cy,HsNO; + H [M+H]+:

352.1912, found : 352.1914.
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8 _ 5 1" 3"
\O : 70% 4"
7 5" Molecular Formula: C,,H,7NO4

6" Exact Mass: 353.1991
N-cyclohexyl-N-(2,4-dimethoxybenzyl)benzamide (30)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-(cyclohex-2-enyl)-N-(3,4-dimethoxybenzyl)benzamide (100mg,
0.28 mmol) in 3 ml MeOH was injected into the vacuumed system and stirred in the
room temperature. The following reaction was capped, purged with hydrogen gas for
3 hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 2/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give 65 mg
compound (0.18 mmol , 65%). '"H NMR (200 MHz, CDCl3) & 7.38-7.14 (m, 6H, H-7,
H-3", H-4", H-5", H-6", H-7"), 6.47-6.46 (d, J =2.4 Hz, 1H, H-4), 6.43-6.42 (d,J =1
Hz, 1H, H-6), 4.62-4.36 (m, 2H, H-1), 3.81 (s, 3H, H-8"), 3.77 (s, 3H, H-7"), 2.73 (s,
1H, H-1'), 1.65-0.85 (m, 10H, H-3", H-4", H-5", H-6", H-7"); >*C NMR (50 MHz,
CDCly) 6172.4 (C-1"), 159.7 (C-5), 157.4 (C-3), 137.6 (C-2"), 129.1 (C-7), 128.5
(C-5"), 128.3 (C-4", C-6"), 126.2 (C-3", C-7"), 119.5 (C-2), 104.0 (C-6), 98.3 (C-4),
59.3 (C-1"), 55.8 (C-8"), 55.4 (C-7"), 44.9 (C-1), 31.5 (C-2"), 30.5 (C-6"), 29.8 (C-4"),
25.8 (C-3"), 25.2(C-5"). IR (thin film from KBr): 3056, 2996, 2931, 2854, 1632, 1586,
1505, 1452, 1413, 833, 781, 700 cm”. HRMS (ESI) calc. For CyHyNO; + H

[M+H]": 354.2069, found: 354.2140.
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. 2 '
8 o Chemical Formula: C;sH,;NO,

56 ' Exact Mass: 247.1572
N-(3,4-dimethoxybenzyl)cyclohex-2-enamine (31)

To a stirring of 3,4-dimethoxybenzylamine (400mg, 2.40mmol) in 5 ml
dichloromethane was added triethylamine (0.73g, 7.2mmol) drop by drop, the mixture
was stirred in the ice-bath for 10 minutes , then the reaction was returned to the room
temperature, followed by addition of 3-bromocyclohexene (193mg, 1.20mmol). The
mixture reacted for an hour, then 3-bromocyclohexene (115mg, 0.72mmol) was added.
The mixture was stirred overnight after the above step was repeated after an hour. The
reaction was quenched with 30 ml H,O, extracted by 150 ml ethyl acetate, washed
with brine, and then dried by MgSO,4. The organic layers were collected, concentrated,
and then purified by column chromatography (silica gel; EtOAc/Hexane = 1/30,
200ml; EtOAc/Hexane = 1/20, 200 ml; EtOAc/Hexane = 1/10 =200 ml) to give the
171mg compound (0.69mmol, 29%) . "H NMR (200 MHz, CDCls) 86.83-6.68 (m, 3H,
H-3, H-6, H-7), 5.71-5.59 (m, 2H, H-2', H-3"), 3.78 (s, 3H, H-7"), 3.75 (s, 3H, H-8"),
3.68-3.67 (d, J = 1.2, 2H, H-1), 3.13-3.10 (m ,1H, H-1"), 1.93-1.40 (m, 7H, NH, H-4/,
H-5', H-6") ; °C NMR (50MHz, CDCl;) §148.7 (C-8"), 147.7 (C-7'), 133.1 (C-1),
129.7 (C-3"), 128.7 (C-2"), 120.0 (C-6), 111.3 (C-5), 110.8 (C-3), 55.7 (C-7'), 55.6
(C-8"), 52.2 (C-1"), 50.6 (C-1), 29.3 (C-6"), 25.1 (C-4"), 20.1 (C-5"). IR (thin film from
KBr): 3016, 2932, 2861, 2833, 1608, 1590, 1514, 1463, 1416, 806, 764, 723 cm™.

HRMS (ESI) cale. For C;sH; NO,+H [M+H]+: 248.1650, found: 248.1679.

68



3 5" Molecular Formula: C,,H,sNO;
4" Exact Mass: 351.1834

N-(cyclohex-2-enyl)-N-(3,4-dimethoxybenzyl)benzamide (32)

To a stirring of N-(3,4-dimethoxybenzyl)cyclohex-2-enamine (150 mg, 0.61 mmol)
in 3 ml dichloromethane was added triethylamine (185 mg, 1.83 mmol) dropwisely,
the mixture was stirred in the ice-bath for 10 minutes, then the reaction was returned
to the room temperature, followed by the addition of benzoyl chloride (188 mg, 1.33
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 30 ml H,O, extracted by
150 ml EtOAc, wash with brine, and then dried by MgSO4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/10, 200 ml; EtOAc, 200 ml) to give the 151 mg compound (0.43
mmol, 71%) . '"H NMR (200 MHz, CDCl) & 7.31 (m, 5H, H-3", H-4", H-5", H-6",
H-7"), 6.90-6.71 (m, 3H, H-3, H-6, H-7), 5.78-5.67 (1H, J = 3.98, H-2"), 5.43-5.41
(1H, J = 3.88, H-3"), 4.71-4.68 (1H, J = 7.36, H-1"), 4.33-4.29 (2H, J = 7.48, H-1),
3.78 (s, 3H, H-7"), 3.75 (s, 3H, H-8"), 1.86-1.35 (m, 6H, H-4", H-5", H-6"); *C NMR
(50 MHz, CDCl;) & 172 (C-1"), 148.9 (C-4), 147.7 (C-5), 137.1 (C-2"), 132.1 (C-3"),
131.9 (C-2"), 129.5 (C-2), 128.7 (C-4", C-6"), 128.3 (C-3", C-7"), 126.4 (C-7), 119.5
(C-6), 111.0 (C-3), 57.2 (C-1"), 56.0 (C-7', C-8"), 45.1 (C-1) 28.6 (C-6"), 24.3(C-4"),
20.8(C-5"). IR (thin film from KBr): 3061, 3029, 3001, 2933, 2856, 2834, 1632, 1515,
1446, 1409, 894, 785, 701 cm’!. HRMS (ESI) calc. For C»H4NO3; + H [M+H]+:

352.1912, found : 352.1915.
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Molecular Formula : C,,H,7NO;
Exact Mass : 353.1991

N-cyclohexyl-N-(3,4-dimethoxybenzyl)benzamide (33)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-(cyclohex-2-enyl)-N-(3,4-dimethoxybenzyl)benzamide (100
mg, 0.28 mmol) in 3 ml MeOH was injected into the vacuumed system and stirred in
the room temperature. The following reaction was capped, purged with hydrogen gas
for 3 hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 2/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400ml) to give 69 mg
compound (0.20 mmol , 69%). "H NMR (200 MHz, CDCls) & 7.35-7.23 (m, 5H, H-2",
H-3", H-4", H-5", H-6"), 6.93-6.44 (m, 3H, H-3, H-6, H-7), 4.61 (s, 2H, H-1), 3.82 (s,
6H, H-7', H-8"), 3.56 (s, 1H, H-1"), 1.68-0.92 (m, 10H, H-2', H-3', H-4', H-5', H-6") ;
*C NMR (50MHz, CDCLs) & 172.4 (C-1"), 148.9 (C-4), 147.9 (C-5), 137.5 (C-2"),
132.2 (C-2), 129.3 (C-5"), 128.6 (C-4", C-6"), 126.1 (C-3", C-7"), 119.2 (C-7), 111.0
(C-6), 110.74 (C-3), 59.4 (C-1"), 55.9 (C-7', C-8"), 44.3 (C-1), 32.0 (C-2"), 30.9 (C-6"),
29.7 (C-5), 25.8 (C-3"), 25.2 (C-5"). IR (thin film from KBr): 3059, 2931, 2854, 1632,
1515, 1413, 701 cm. HRMS (ESI) calc. For C;H;7NO; + H [M+H]+: 354.2069,

found: 354.2157.
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6 emical Formula: C;H,3NO;

o9 Exact Mass: 277.1678
N-(3,4,5-trimethoxybenzyl)cyclohex-2-enamine (34)

To a stirring of 3,4,5-dimethoxybenzylamine (400 mg, 2.03 mmol) in 5 ml
dichloromethane was added triethylamine (0.62 g, 6.10 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by addition of 3-bromocyclohexene (168 mg, 1.01
mmol). The mixture reacted for an hour, then 3-bromocyclohexene (100 mg, 0.60
mmol) was added. The mixture was stirred overnight after the above step was
repeated after an hour. The reaction was quenched with 30 ml H,O, extracted by 150
ml ethyl acetate, washed with brine, and then dried by MgSO,4. The organic layers
were collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAc/Hexane = 1/4, 200 ml; EtOAc/Hexane = 1/1, 200 ml) to give the 249 mg
compound (1.10 mmol, 91%) . "H NMR (200 MHz, CDCl) & 6.51 (s, 2H, H-3, H-7),
5.67-5.64 (d, J = 5.8 Hz, 2H, H-2', H-3"), 3.95 (s, 6H, H-7', H-9"), 3.78 (s, 3H, H-8"),
3.74-3.67 (dd, J=7.3~1.7 Hz, 2H, H-1), 2.07-1.38 (m, 7H, NH, H-4', H-5', H-6") ; °C
NMR (50 MHz, CDCl) & 153.0 (C-4, C-6), 136.4 (C-5), 129.7 (C-3"), 128.8 (C-2),
104.7 (C-3, C-7), 60.6 (C-8"), 55.9 (C-7', C-9"), 52.4 (C-1"), 51.1 (C-1), 29.3 (C-6"),
25.2 (C-4"), 20.1 (C-5"). IR (thin film from KBr): 3021, 2996, 2933, 2861, 2835, 1519,
1505, 1455, 1419, 829, 783, 755, 724 cm™. HRMS (ESI) calc. For C;sH»;NO 3+ H

[M+H]": 278.1756, found: 278.1801.
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" 5" Chemical Formula: Cy3H,,NO,
6" Exact Mass: 381.1940

N-(cyclohex-2-enyl)-N-(3,4,5-dimethoxybenzyl)benzamide (35)

To a stirring of N-(3,4,5-trimethoxybenzyl)cyclohex-2-enamine (229 mg, 0.84
mmol) in 3 ml dichloromethane was added triethylamine (255 mg, 2.52 mmol)
dropwisely, the mixture was stirred in the ice-bath for 10 minutes, then the reaction
was returned to the room temperature, followed by the addition of benzoyl chloride
(260 mg, 1.85 mmol) drop by drop. The mixture was stirred overnight with the color
change from transparence to white color. The reaction was quenched with 30 ml H,O,
extracted by 150 ml EtOAc, wash with brine, and then dried by MgSO,. The organic
layers were collected, concentrated, and then purified by column chromatography
(silica gel; EtOAc/Hexane = 1/4, 200 ml; EtOAc/Hexane = 1/1, 200 ml) to give the 95
mg compound (0.24 mmol, 30%) . "H NMR (200 MHz, CDCls) & 7.34 (s, 5H, H-3",
H-4", H-5", H-6", H-7"), 6.53 (s, 2H, H-3, H-7), 5.83-5.79 (t, J = 3.8 Hz, 1H, H-3"),
5.47-5.42 (d, J=9.6 Hz, 1H, H-2"), 4.74-4.66 (d, J = 15.4 Hz, 1H, H-1"), 4.35-4.28 (d,
J =153 Hz, 1H, H-1), 3.77 (s, 6H, H-7', H-9"), 3.75 (s, 3H, H-8'"), 1.87-1.25 (m, 6H,
H-4", H-5", H-6"); >C NMR (50MHz, CDCL) & 172.7 (C-1"), 153.1 (C-4, C-6),
135.9 (C-5), 136.7 (C-2"), 135.1 (C-2), 132.2 (C-3"), 129.5 (C-2"), 128.7 (C-5"), 128.0
(C-4", C-6"), 126.3 (C-3", C-7"), 60.8 (C-8"), 57.1 (C-1"), 56.1 (C-7', C-9"), 45.4 (C-1),
28.8 (C-6"), 24.4 (C-4"), 21.5 (C-5"). IR (thin film from KBr): 3063, 3024, 2930, 2853,
2838, 1737, 1634, 1591,1501, 1455, 1407, 898, 701 cm™. HRMS (ESI) calc. For

C3H2NO4+ H [M+H]": 382.2018, found : 382.2028.
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" 5" Chemical Formula: C,3H,gNO,
6" Exact Mass: 383.2097

N-cyclohexyl-N-(3,4, 5-trimethoxybenzyl)benzamide (36)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of N-(cyclohex-2-enyl)-N-(3,4,5-trimethoxybenzyl)benzamide (80
mg, 0.21 mmol) in 3 ml MeOH was injected into the vacuumed system and stirred in
the room temperature. The following reaction was capped, purged with hydrogen gas
for 3 hours. After the reaction is completed and checked by TLC film (mobile phase :
ACN/H,0 = 2/1) ,the Pd/C in the mixture was removed by celite, washed with 200 ml
MeOH and the filtered solution was collected, concentrated. The crude was purified
by column chromatography (silica gel; EtOAc/Hexane = 1/10, 400 ml) to give 53 mg
compound (0.14 mmol , 65%). '"H NMR (200 MHz, CDCl;) & 7.37 -7.24 (m, 5H,
H-3", H-4", H-5", H-6", H-7"), 6.55-6.31 (s, 2H, H-3, H-7), 4.60 (s, 2H, H-1),
3.82-3.79 (overlapped, 9H, H-7', H-8', H-9"), 3.59 (s, 1H, H-1"), 1.66-0.99 (m, 10H,
H-2', H-3', H-4', H-5', H-6', H-7") ; °C NMR (50 MHz, CDCl3) & 172.5 (C-1"), 153.2
(C-7, C-9), 137.3 (C-5), 136.7 (C-2"), 135.2 (C-2), 129.4 (C-5"), 128.7 (C-4", C-6"),
123.1 (C-3",C-7"), 61.0 (C-8"), 59.4 (C-1"), 56.1 (C-7', C-9"), 44.7 (C-1), 32.0 (C-2/,
C-6"), 30.9 (C-4"), 25.8 (C-3"), 25.2 (C-5"). IR (thin film from KBr): 2931, 2854, 1633,
1590, 1506, 1456, 1416, 780, 700 cm™. HRMS (ESI) calc. For Cy3HNO, + H

[M+H]": 384.2175, found: 384.2247.
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5 7 Chemical Formula: C;4H;gN
6 Exact Mass: 201.1517

N-(1-phenylethyl)cyclohex-2-enamine (37)

To a stirring of DL-alpha-methylbenzylamine (400 mg, 3.31 mmol) in 5 ml
dichloro -methane was added triethylamine (1.11 g, 10.9 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by the addition of 3-bromocyclohexene (266 mg, 1.65
mmol). The mixture reacted for an hour, then 3-bromocyclohexene (160 mg, 0.99
mmol) was added. The mixture was stirred overnight after the above step was
repeated after an hour. The reaction was quenched with 50 ml H,O, extracted by 180
ml ethyl acetate, washed with brine, and then dried by MgSO,4. The organic layers
were collected, concentrated, and then purified by column chromatography (silica gel,;
EtOAc/Hexane = 1/10, 150 ml; EtOAc/Hexane = 1/4, 100 ml ) to give the 287 mg
compound (1.45 mmol, 43%) . "H NMR (200 MHz, CDCl;) & 7.20-7.07 (m, 4H, H-3,
H-4, H-5, H-6, H-7), 5.68-5.46 (m, 2H, H-2', H-3"), 3.90-3.83 (t, J= 6.7 Hz, 1H, H-1),
2.84 (m, 1H, H-1"), 1.78-1.18 (m, 10H, NH, H-4, H-5', H-6', H-7'); >*C NMR (50
MHz, CDCl;) 6 146.0 (C-2), 130.7 (C-3"), 129.5 (C-2"), 128.2 (C-4, C-5), 126.6 (C-3),
126.5 (C-6), 54.8-54.5 (C-1), 50.0-49.6 (C-1"), 30.5-28.8 (C-6"), 25.1-25.7 (C-4"), 25.1
(C-7", 20.3-19.8 (C-5"). IR (thin film from KBr): 3022, 2957, 2925, 2858, 2831, 1600,
1583, 1492, 1450, 761, 700 cm’!. HRMS (ESI) calc. For Ci4H;oN+ H [M+H]+:

202.1595, found: 202.15809.
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7" 5" Chemical Formula: C,1H,3NO
6" Exact Mass: 305.1780

N-(cyclohex-2-enyl)-N-(phenylethyl)benzamide (38)

To a stirring of N-(1-phenylethyl)cyclohex-2-enamine (336 mg, 1.56 mmol) in 3 ml
dichloromethane was added triethylamine (406 mg, 4.02 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by the addition of benzoyl chloride (414 mg, 2.94
mmol) drop by drop. The mixture was stirred overnight with the color change from
transparence to white color. The reaction was quenched with 50 ml H,O, extracted by
210 ml hexane, wash with brine, and then dried by MgSO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/10, 200 ml; EtOAc/Hexane = 1/4, 100 ml) to give the 334 mg
compound (1.10 mmol, 82%) . "H NMR (200 MHz, CDCls) & 7.45-7.16 (m, 10H, H-3,
H-4, H-5, H-6, H-7, H-3", H-4", H-5", H-6", H-7"), 5.74-5.37 (m, 2H, H-2', H-3"),
4.80 (s, 1H, H-1), 1.94-1.18 (m, 10H, H-1', H-4, H-5', H-6', H-7") ; *C NMR (50
MHz, CDCl;) 6 171.5 (C-1"), 138.3 (C-2), 138.2 (C-2"), 129.1 (C-3"), 129.0 (C-2"),
128.6 (C-5"), 128.3 (C-4", C-6"), 127.2 (C-4, C-6), 127.0 (C-3, C-7), 126.2 (C-5),
126.1 (C-3", C-7"), 55.6 (C-1), 30.1 (C-1"), 28.5 (C-6"), 24.7 (C-4"), 22.7 (C-5"), 19.0
(C-7". IR (thin film from KBr): 3058, 3025, 2935, 2861, 2831, 1638, 1577, 1494,
1428, 757, 699 cm™ . HRMS (ESI) calc. For Co1H,3NO+ H [M+H]": 306.1858, found:

306.1830.
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7" 5" Chemical Formula: Cy;HysNO
6" Exact Mass: 307.1936

N-cyclohexyl-N-(1-phenylethyl)benzamide (39)

The double neck bottle which contained 40 mg Pd/C was vacuumed at first, and
then the solution of The double neck bottle which contained 40 mg Pd/C was
vacuumed at first, and then the solution of N-(cyclohex-2-enyl)-N-
(phenylethyl)benzamide (100mg, 0.33 mmol) in 3 ml MeOH was injected into the
vacuumed system and stirred in the room temperature. The following reaction was
capped, purged with hydrogen gas for 3 hours. After the reaction is completed and
checked by TLC film (mobile phase : ACN/H,0 = 2/1) ,the Pd/C in the mixture was
removed by celite, washed with 200 ml MeOH and the filtered solution was collected,
concentrated. The crude was purified by column chromatography (silica gel;
EtOAc/Hexane = 1/10, 400ml) to give 53 mg compound (0.17 mmol , 53%). "H NMR
(200 MHz, CDCl;) 6 7.42-7.18 (m, 10H, H-3, H-4, H-5, H-6, H-7, H-3', H-4', H-5',
H-6', H-7"), 4.88-4.85 (d, J = 6.4 Hz, 1H, H-1), 3.01 (s, 1H, H-1"), 1.77-0.86 (m, 13H,
H-2', H-3', H-4', H-5', H-6', H-7") ; C NMR (50 MHz, CDCL;) & 171.5 (C-1"), 140.8
(C-2), 138.8 (C-2"), 128.9 (C-3"), 128.7 (C-2"), 128.3 (C-5"), 127.2 (C-4, C-6, C-4",
C-6"), 126.4 (C-3, C-7), 125.9 (C-5, C-3", C-7"), 59.3 (C-1), 44.3 (C-1"), 32.0 (C-2/,
C-6"), 25.8 (C-3', C-5"), 25.2 (C-7") . IR (thin film from KBr): 3066, 3031, 2929, 2855,
1633, 1508, 1457, 1410, 700 cm™. HRMS (ESI) calc. For C2HpsNO+ H [M+H]" :

308.2014, found: 308.2073.
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Bis(4-methoxybenzyl)amine (40)

To a stirring of 4-methoxybenzylamine (400 mg, 2.92 mmol) in 5 ml
dichloromethane was added triethylamine (0.89 g, 8.76 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
the room temperature, followed by the addition of 4-methoxybenzylchloride (228 mg,
1.46 mmol). The mixture reacted for an hour, then 4-methoxybenzylchloride (137 mg,
0.88 mmol) was added. The above step was repeated after an hour with addition of
Smg potassium chloride. The mixture was stirred overnight. After the reaction
checked by TLC film, it was quenched with 40 ml H,O, extracted by 180 ml ethyl
acetate, washed with brine, and then dried by MgSO4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAc/Hexane = 1/20, 200ml) to give the 248 mg compound 40 (0.66 mmol,
23%)."H NMR (200 MHz, CDCL3) & 7.28-7.25 (d, J = 4.0 Hz, 4H, H-3, H-7, H-3',
H-7"), 6.90-6.85 (d, J = 4.0 Hz, 4H, H-4, H-6, H-4', H-6"), 3.78 (s, 6H, H-8, H-8"),
3.73 (s, 4H, H-1, H-1"), 1.86 (s, 1H, NH); >C NMR (50 MHz, CDCl3) & 158.6 (C-5,
C-5"), 1324 (C-2, C-2Y, 129.3 (C-3, C-7, C-3', C-7"), 113.7 (C-4, C-6, C-4', C-0"),
55.2 (C-8, C-8"), 52.4 (C-1, C-1"). IR (thin film from KBr): 3034, 2977, 2933, 2833,
1611, 1584, 1511, 1463, 1440, 821 cm™. HRMS (ESI) calc. For CisH;oN O ,+ H

[M+H]": 258.1494, found: 258.1572.
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Chemical Formula: C;gH1g03
6 6' Exact mass: 258.1256

4,4'-oxybis(methylene)bis(methoxybenzene) (41)

To a stirring of (4-methoxyphenyl)methanol (400 mg, 2.90 mmol) in 5 ml
dichloromethane was added triethylamine (880 mg, 8.70 mmol) drop by drop, the
mixture was stirred in the ice-bath for 10 minutes , then the reaction was returned to
room temperature, followed by addition of 4-methoxybenzylchloride (543 mg, 3.48
mmol) drop by drop. Then 5 mg potassium iodide was also added into the reaction
mixture. After 16 hours the reaction was quenched with 50 ml H,O, extracted by 180
ml EtOAc, washed with brine, and then dried by MgSQO,4. The organic layers were
collected, concentrated, and then purified by column chromatography (silica gel;
EtOAC/Hexane = 1/10, 400 ml) to give the 321 mg compound 41 (1.24mmol, 43%).
'"H NMR (200MHz,CDCls) & 7.13-7.05 (m, 4H, H-3, H-7, H-3", H-7"), 6.77-6.82 (m,
4H, H-4, H-6, H-4', H-6"), 4.36 (s, 4H, H-1, H-1'), 3.62 (s, 6H, H-8, H-8'); *C NMR
(50 MHz, CDCI3) o 158.9 (C-5, C-5"), 133.2 (C-2, C-2"), 128.5 (C-3, C-7, C-3', C-7"),
118.5 (C4, C-6, C-4', C-6"), 64.4 (C-1, C-1"), 55.1 (C-8, C-8"). IR (thin film from
KBr): 3009, 2959, 2932, 2903, 2836, 1611, 1585, 1515, 1463, 1407, 818 cm™. HRMS

(ESI) calc. For C16H 303+ H [M+H]+: 259.1334, found: 259.1424.
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Analysis Info

Acquisition Date  2014/7/19 ?? 10:47:17
Analysis Name D:\Data\lab1246\THC-187.d

Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-187 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

% Transmittance

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 180 m/z Set Capillary 4200V Set Dry Gas 4.0 I'min
Scan End 200 m/z Set End Plate Offset -500V Set Divert Valve Source
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Analysis Info

Analysis Name
Method

o RN
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v

D:\Data'\lab1246\THC-153.d
esi_pos_low_lyp.d.m

¥ 3 2 HRESIMS B3

Acquisition Date  2014/7/17 77 10:46:28

Operator default

Sample Name  THC-153 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢ XC
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Analysis Info
Analysis Name  D:\Data\lab1246\THC-045 d

Acquisition Date  2014/7/20 ?? 12:44:14

Method esl_pos_low_lyp.d.m Operator default
Sample Name  THC-045 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 200 miz Set Capillary 4200V Set Dry Gas 4.0Umin
Scan End 210 miz Set End Plate Offset -500Vv Set Divert Valve Source
Intens. ] +MS, D.0-0.6min #(33-733)
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Analysis Info Acquisition Date  2014/7/17 2? 06:03:40
Analysis Name  D:\Data\lab1246\THC-163.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-163 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 310 miz Set Capillary 3900 V Set Dry Gas 4.0 I/min
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Analysis Info Acquisition Date  2014/7/19 72 10:39:33
Analysis Name  D:\Data\lab1246\THC-041-02.d
Method esi_pos low lyp.dm Operator default
Sample Name  THC-041-02 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 200 miz Set Capillary 4200V Set Dry Gas 4.0 I/min
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- (CDCL;, 200 MHz)
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Analysis Info Acquisition Date  2014/7/17 22 05:22:09
Analysis Name  D:\Data\lab1246\THC-165-2.d

Method esi_pos_low_lyp.d.m Operator default

Sample Name  THC-165-2 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
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-§ (CDCl3, 200 MHz)

E

- ¥~ 1Bl

¥

2,

10 & tie

L
v

it

xf,]-gl_;_.L; ~

6582°
6CEE"
€19¢€°
68LE"
121%°
6LED®
Shob°
Z6Lb "
0L1IS"
LLes”
286S°
098S"
LLO9"
2TE9”
82v9°
6vL9"
T80L°
86€EL"
L’
186L°
10€8°
9€L8"
¥290°
9509 °
bvL9”
TOL LS
2GEL”
£2hL”

6796°
Te29°
1425
2L89"

21e8”
8v98°
6L06"°
6LbT"
P6pT"
OLLT"
L88T"
G81Z°

B R R R B R R I B B R R R e e e ]

S
S
s—

S

9
o/
I

ﬁ

SZ°'S

]

26°1

|

96°

o

|

oy

¥0

|

¥

66°1

|

0 ppm

E

* =@

>,

4 10 2. °C ¥ DEPT135 %

LA Niv s

] =

(¢

€2
LE"

60°
8z

zs°

91

og’

LL”
61"

b6 *
LY
£€9°
SL*
ov*
14

SE
1z’

821
‘621 X

‘02—
SC—
62—

0S —
25—

9L
R

PIT—
STT—

muﬂmWW
621

9ET —
“9el 7

‘68T —

¥91T—

LJ‘

L]

ppm

160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10

170

109



W= L4 -~ it &4 10 22 HRESIMS B &#

Analysis Info Acquisition Date  2014/7/20 77 12:35:26
Analysis Name  D:\Data\lab1246\THC-037.d

Method esi_pos_low_lyp.d.m Operator default

Sample Name  THC-037 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
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Scan End 210 miz Set End Plate Offset  -500V Set Divert Valve Source
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% (CDCls, 200 MHz)
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- (CDCL;, 200 MHz)
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Analysis Info Acquisition Date  2014/7/17 72 05:56:26
Analysis Name  D:\Data\lab1246\THC-161.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-161 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 310miz Set Capillary 3900 Vv Set Dry Gas 4.0 Vmin
Scan End 314 miz Set End Plate Offset -600 v Set Diveri Valve Source
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- (CDCL;, 200 MHz)
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oo Acquisition Date  2014/7/20 27 12:20:41
Analysis Name  D:\Data\lab1246\THC-049 d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-049 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 gXC
Scan Begin 200 miz Set Capillary 4200V Set Dry Gas 4.0 Umin
Scan End 230 miz Set End Plate Offset  -500V Set Divert Valve Source
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% (CDCls, 200 MHz)
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Pas ESIMS
Scan No B1(1-161)
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- (CDCL;, 200 MHz)
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Analysis Info Acquisiion Date  2014/7/17 22 03:34:36
Analysis Name  D:\Data\lab1246\THC-185-02a.d
Method esi_pos_low_lypdm Operator default
Sample Name  THC-185-02a Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 300 m/z Set Capillary 3900 V Set Dry Gas 4.0 I/min
Scan End 350 miz Set End Plate Offset -500 Vv Set Divert Valve Source
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Analysis Info Acquisition Date  2014/7/19 22 11:16:19
Analysis Name  D:\Data\lab1246\THC-053.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-053 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 195 miz Set Capillary 4200V Set Dry Gas 4.0 l/min
Scan End 205 miz Set End Plate Offset -500 v Set Divert Valve Source
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Analysis Info
Analysis Name
Method
Sample Name
Comment

D:\Data\lab1246\THC-169.d
esi_pos_low_lyp.d.m
THC-169

it £ 4 18 22 HRESIMS R

Acquisition Date  2014/7/17 7?7 04:02:58

Operator default

Instrument / Ser# micrOTOF 10247

Acquisition Parameter
Source Type ESI
Focus Not active
Scan Begin 300 miz
Scan End 350 miz
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Set End Plate Offset
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Analysis Info

Analysis Name  D\Data\lab1246\THC-017-02.d

~ it £ 4 19 22 HRESIMS B3

Acquisition Date  2014/7/19 ?? 10:56:53

Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-017-02 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 250 miz Set Capillary 4200 vV Set Dry Gas 4.0 I/min
Scan End 260 miz Set End Plate Offset -500V Set Divert Valve Source
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Analysis Info
Analysis Name

Kﬁ@]’\"‘i ~ U

L
v

$ 21 22 HRESIMS B #

Acquisition Date  2014/7/17 ?? 10:32:15
D:\Data\lab1246\THC-155-02.d

Method esi_pos_low lyp.d.m Qperator default
Sample Name  THC-155-02 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESl lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 360 miz Set Capillary 3900V Set Dry Gas 4.0 I/min
Scan End 365 miz Set End Plate Offset -500 v Set Divert Valve Source
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Analysis Info Acquisition Date  2014/7/19 72 11:03:44
Analysis Name  D:\Data\lab1246\THC-007-02.d
Method esi_pos_low_lyp.dm Operator default
Sample Name  THC-007-02 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 250 miz Set Capillary 4200V Set Dry Gas 4.0 Vmin
Scan End 260 miz Set End Plate Offset 500V Set Divert Valve Source
Intens, +MS, 0.0-0.4min #(24-512
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Analysis Info Acquisition Date  2014/7/17 22 10:39:36
Analysis Name  D:\Data\lab1246\THC-157-02.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-157-02 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESl lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 360 miz Set Capillary 3900 V Set Dry Gas 4.0 Vmin
Scan End 365m/iz Set End Plate Offset -500v Set Divert Valve Source
Intens. | +MS, 0.1-0.5min #(3-26)
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Analysis Info Acquisition Date  2014/7/19 22 11:41:00
Analysis Name  D:\Data\lab1246\THC-021.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-021 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 200 miz Set Capill 4200V Set Dry Gas 4.0 I/min
Scan End 220 miz SetEnd Plate Offset 500V Set Divert Valve Source
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Analysis Info Acquisition Date  2014/7/17 22 06:19:44
Analysis Name  D:\Data\lab1246\THC-175.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-175 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 320 miz Set Capillary 3900 V Set Dry Gas 4.0 l/min
Scan End 325 miz Set End Plate Offset  -500 V Set Divert Valve Source
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Analysis Name

Analysis Info

D:\Data\lab1246\THC-029.d

Acquisition Date  2014/7/20 7?7 12:28:13

Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-029 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 240 miz Set Capillary 4200 V Set Dry Gas 4.0 I/min
Scan End 250 m/z Set End Plate Offset  -500V Set Divert Valve Source
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% (CDCls,200 MHz)
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Analysis Info Acquisition Date  2014/7/17 77 05:31:54
Analysis Name  D:\Data\lab1246\THC-173.d

Method esi_pos_low_lyp.d.m Operater default

Sample Name  THC-173 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 350 m/z Set Capillary 3900 vV Set Dry Gas 4.0 Vmin
Sean End 355 m/z Set End Plate Offset ~ -500V Set Divert Valve Source
Intens. +MS, 0.8-0.9min #(45-53)
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Analysis Info Acquisition Date  2014/7/19 77 11:53:16
Analysis Name  D:\Data\lab1246\THC-025.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-025 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Nat active Set Dry Heater 250 ¢XC
Scan Begin 240 miz Set Capillary 4200 vV Set Dry Gas 4.0 I/min
Scan End 250 miz Set End Plate Offset  -500V Set Divert Valve Source
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Analysis Info Acquisition Date  2014/7/17 22 05:46:57
Analysis Name  D:\Data\lab1246\THC-177.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-177 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 350 miz Set Capillary 3900 v Set Dry Gas 4.0 /min
Scan End 355 miz Set End Plate Offset  -500V Set Divert Valve Source
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WR-p =11 it &4 34 2 HRESIMS Bl
Analysis Info Acquisition Date  2014/7/20 77 12:09:57
Analysis Name  D:\Data\lab1246\THC-033.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-033 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 270 m/z Set Capillary 4200 Vv Set Dry Gas 4.0 l/min
Scan End 280 miz Set End Plate Offset -500 vV Set Divert Valve Source
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Analysis Info

Analysis Name  D:\Data\lab1246\THC-179-2.d

it £ 4 36 22 HRESIMS R

Acquisition Date

2014/7/17 77 10:59:27

Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-179-2 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 380 m/z Set Capillary 3900 vV Set Dry Gas 4.0 I/min
Scan End 385 miz Set End Plate Offset -500V Set Divert Valve Source
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Analysis Info

Analysis Name D:\Data\lab1246\THC-062.d

it £ 4 37 22 HRESIMS R

Acquisition Date  2014/7/19 77 11:26:16

Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-062 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 195 m/z Set Capillary 4200 vV Set Dry Gas 4.0 /'min
Scan End 205 m/z Set End Plate Offset -500 Vv Set Divert Valve Source
Intens. | +MS, 0.0-0.5min #(35-592)|
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Analysis Info Acquisiion Date  2014/7/17 27 10:03:00
Analysis Name  D-\Data\lab1246\THC-064 -2.d

Method esi_pos_low_lyp.d.m Operator default

Sample Name  THC-064-2 Instrument / Ser# micrOTOF 10247
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 300 m/z Set Capillary 3900 V Set Dry Gas 4.0 I/min
Scan End 310 m/z Set End Plate Offset -a00 v Set Divert Valve Source
Intens.| +MS, 0.1-0.5min #{2-16
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Analysis Info
Analysis Name  D:\Data\lab1246\THC-171-2.d

Method esi_pos_low_lyp.d.m
Sample Name  THC-171-2
Comment

Acquisition Date  2014/7/17 77 10:54:30

Operator default
Instrument / Ser# micrOTOF 10247

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 300 miz Set Capillary 3900 V Set Dry Gas 4.0 /min
Scan End 310 miz Set End Plate Offset -500 v Set Divert Valve Source
Intens. | +MS, 0.1-0.5min #(3-29)|
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Analysis Info Acquisition Date  2014/7/17 72 06:51:06
Analysis Name  D:\Data\lab1246\THC-077.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-077 Instrument / Ser# micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 256 miz Set Capillary 3900 v Set Dry Gas 4.0 I/min
Scan End 258 miz Set End Plate Offset -500v Set Divert Valve Source
Intens. 4 +MS, 0.3-0.7min #{17-42
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Analysis Info Acquisition Date  2014/7/17 72 11:07:10
Analysis Name  D:\Data\lab1246\THC-069-5.d
Method esi_pos_low_lyp.d.m Operator default
Sample Name  THC-069-5 Instrument / Serg micrOTOF 10247
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Dry Heater 250 ¢XC
Scan Begin 255miz Set Capillary 3900 vV Set Dry Gas 4.0 Vmin
Scan End 260 miz Set End Plate Offset -200V Set Divert Valve Source
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