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Part 1: HREIE K

=
R Urea ZEA AL T BEZiAL TAT S 2 N FI TS, IR 2 EE 254 TR 384T IR 110
SN T o R BT IR I 4 T TT LA by ot R JOR AR e B P IR B A, o B R 0 2

X BT B, T ARRS IR IR IR 5 RSO 28 o H A0 R R () oK 20 F 10 B
I, BT ABRATIAG A AR AR R B B — 225 F i

2. FERES5 I I N A BUIR

S TR i 12 5 I RS HIR A foe 0 5 AR — 3, et IR L m] L EL AR 11T 3 Bk
R IRNE, — BOXRNCR AR e EA AR E S s RN
R T IR o T30 2 S R A AL AR e 1 PR AR S, I N T 8 (R AT A S
RIEEAT . IR — AN RIS TERZE R, T RLE A . WA R
e DU SRR <5

Base
R,NCO + R,R3NH Ri™ [ Ra

2.1 FEIRER S e = N A R

NCO
H H
© cl N\n/N
D/ EtsN / THF OND/ o \©

To a solution of 3-chloro-4-nitro-phenylamine (1.72 g, 10 mmoL) and triethylamine (3 mL,
20 mmol) in 100 mL of THF was added isocyanato-benzene (1.19 g, 10 mmol) in 10 mL of
THF at 0 °C dropwise. After the addition was completed, the resulting mixture was allowed to
raise room temperature and stirred overnight before being poured into water (150 mL). The
mixture was extracted with DCM (3 x 100 mL). The combined organic phases were washed

with brine, dried over anhydrous Na,SO, and filtered. The filtrate was concentrated to give
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the crude product, which was purified by column to afford 24 g of

1-(3-chloro-4-nitro-phenyl)-3- phenyl-urea (80 %)

=R (EOER BT BRI RR

B 1L AP 2 1) S SR I T LA S B ASE, AR 25k 2 oK 22 B0 wUR R
TR, LR E A O & BorwUIRNE . W MR NS 1 & O e A =t
URAETPESAT N AE G URER, M5 A TURNE S 73— TR BN A R, 565 =20 S
FCSZRIRT o X FRB R K R R, 220 BN 58 Ja S R L ZR TR H R, 3888 =0 I
R, SZFE R DA T AR SRR AR e, —RE RS IR RS, AR
BN &8, (AR EH =R QGER =0 THIRPIILI 13 (). ot
AEROCRWE AT L, B SR 5 (B 2 A i, — Rl ==

R2

. H I

triphosgene R,R3NH N N<
R1NH, [RlNCO] 23 R \”/ R3

Base Base o)
3.1 =M E KR NA BRG]

H H

N

NH; trlphosgene cl NCO  aniline cl \"/N
—_—
D/ EtzN / THF o \©
O,N ON

To a stirred solution of 3-chloro-4-nitro-phenylamine (1.72 g, 10 mmoL) and diisopropyl
ethylamine (2.1 g, 20 mmol) in 100 mL of dry DCM was added a solution of triphosgene
(0.99 g, 3.3 mmol) in 10 mL of DCM. The resulting mixture was stirred at 0 °C for 3 hours
and then treated with aniline (930 mg, 10 mmol). The reaction mixture was allowed to warm
to room temperature overnight. After removal of the solvent, the residue partitioned between
ethyl acetate and saturated bicarbonate solution. The organic layer was separated, washed
with brine, dried over anhydrous Na,SO, and filtered. The filtrate was concentrated to the
residue, which was purified by column chromatography on silica to afford 1.9 g of the

1-(3-chloro-4-nitro-phenyl)-3- phenyl-urea (65 %).
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4. A F R B R AR BB
ok TR phy T GIR T RS R » e ] DU 3L 5 =0 R A B PSR
P55 55— MRS — e e P e e At AR 1, 7T LU B ok o

O
1 .
Ry triphosgene R\ o RZR3NH R2. J\ R
N-H ————————> ,N—/< NN
R2 Base R2 cl Base R! R3

4.1 SRR A P B

OYCI

H
N
(J/v/ BTC / EtgN / Toluene ENj/\/

To a solution of 2-allyl-piperidine (0.63 g, 5 mmol) and pyridine (0.52 g, 6.6 mmol) in 50 mL
of dichloromethane was added a solution of triphosgene (0.66 g, 2.2 mmol) in 10 mL of
dichloromethane at 0 °C dropwise over 40 min. The resulting mixture was then warmed to
room temperature and stirred overnight. The reaction mixture was added 50 mL of 1 N of
aqueous HCI solution dropwise. After separation, the aqueous phase was extracted with DCM
(3 x 50 mL). The combined organic phases were washed with a saturated NaHCOj3 solution
and brine ( 3 x 50 mL ), then dried over MgSQO,. After removal of the solvent, the crude
product was taken into Et,O and the solids were filtered. The filtrate was concentrated to 860

mg of carbamoy! chloride as yellow oil (92 %).

4. 2 T BLAE 5 R AR

NH, |
e SN ee
N Cl
> H
EtzN / 60 °C

A solution of 2-allyl-piperidine-1-carbonyl chloride (1.87 g, 10 mmol), triethylamine (5 mL),
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and 4-chloro-3-fluoro-phenylamine (1.7 g, 12 mmol) in 100 mL of anhydrous dioxane was
stirred at room temperature under nitrogen for 26 h and then concentrated to dry under
vacuum. The residue was dissolved in 100 mL of dichloromethane, and washed with 0.5 N of
aqueous HCI solution and brine, After dried over anhydrous Na,SO, and filtered, the filtrate
was concentrated to the crude product, which was purified by flash column chromatography

to afford 2-Allyl-piperidine-1-carboxylic acid (4-chloro-3-fluoro-phenyl)-amide (2.3g, 77 %)

5. BREE_BKME (CDI) SR& S B AE IR

f A nf LLOG Ak ke (CDT) e B, B — AT, SRJE 55— il
JEMR . ARG NG BART, RPN & bt BUEHER 2K, AT ARG
{EHF CDT ANEUE, BCEI TG, MK i, & ORI ANER, 73 5 25 U AE 7y B 11
IRAK . TR B R TR SE CDT IR TR A R BE

(@]
o~

H ,4\N RoR3NH HooR2
R,NH _N N/ 2773 _N N<
1NH; R \ﬂ/ R{ \H/ R3
Base o Base o

5.1 O I 35 B R LA R —

NH,

H H
NN

O
—_—
0
ON CDI/ EtgN / THF o

To a solution of 3-chloro-4-nitro-phenylamine (1.72 g, 10 mmoL) and triethylamine (1.0 g, 10
mmol) in 50 mL of DMF was added CDI (1.61 g, 10 mmol) at room temperature under N,
atmosphere. The mixture was stirred at that temperature for 1 h and then added a solution of
aniline (1.0 g, 11 mmol) in 5 mL of DMF. After stirred for another 10 h, the reaction
mixture was poured into water (100 mL) and extracted with DCM (3 x 50 mL). The combined
organic phases were washed with brine (5 x 100 mL), dried over anhydrous Na,SO, and

filtered. The filtrate was concentrated to give the crude product, which was purified by
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column to afford 2.0 g of 1-(3-chloro-4-nitro-phenyl)-3- phenyl-urea (68 % yield)

5.2 FH BRI I S A IR R —

H H
O\,/\OOV\/NHZ CDI/-BuNH, / DMF N 0\/\/’\‘\[]/”\)\
o 0

To a solution of 3-(3-piperidin-1-ylmethyl-phenoxy)-propylamine (2.48 g, 10 mmoL) and
diisopropylethylamine (1. 4 mL, 10 mmol) in DMF (50 mL) was added CDI (1.61 g, 10 mmol)
at room temperature under N, atmosphere. The mixture was stirred at that temperature for 1
h and then a solution of i-BuNH, (146 mg, 20 mmol) in 5 mL of DMF was added to the
mixture. The reaction mixture was stirred at room temperature overnight before poured into
water (100 mL). The mixture was extracted with DCM (3 x 50 mL). The combined organic
phases were washed with brine (5 x 100 mL), dried over anhydrous Na,SO, and filtered. The
filtrate was concentrated to give the crude product, which was purified by column to afford

2.75 g of 1-isobutyl-3-[3-(3-piperidin-1-ylmethyl-phenoxy)-propyl]-urea (80 %).

6. S IREH 5 e I N AR AR

156 55 Sl T IR I B A AT N R e R LB IDL S, AR5 FF 53— 20 e B b A IR
ATPEE VG HEABART, XIS e ot a2, ATTEICE . — ek
W EEAEE T FH AR DAy S PP PR X B R 5 R G IR PR

6. 1 I S ER N AR ZE AR S & BUIR

SR AR HE R S P TP S, JFG S5 AL B r ) A RS i R S Ak P 2
FERRIE S AE TS W2 0 A B AR I A3 2 AH . ) S R I, AR5 155 55— 0 IR R A3 B
A8 AR T = B RV A B — D N A AR AR A R R I TR T, — o R PRI A Y,
P, . ( www . al Ipeptide.com) 53 M A SCHRAE 26— I = i i A=
SRR BRI, B B 5 — 0 IR N IR — AN g 2 = 2R R B )
RIS, AN SR T BRI .
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O, L
I
o~ ClI N 0. o
R]_NHZ - Rl/ %‘r\) » /N—C—O
Base o) Base R
NO,

SRR NI 2R e o] LS AP % S N AR i, — EE DMAP-CHSCN,  in#huik R 1t

R
| 2

RoR3NH H
NN
Ry \ﬂ/ R3

o}

6. 1. 1 J5 A R KX i A S R B R IR ) & B ]

H H H
N

MeO,C N _N
NH2  MeO,C \H/O Pyridine /DCM 2 hid
+ — > o]
CBu [e) t-Bu

NO,

To a solution of methyl 3-aminobenzoate (1.0 g, 6.5 mmol) and pyridine (1.0 mL) in 100 mL
of dichloromethane was added a solution of 4- nitrophenylchloroformate (1.4 g, 6.7 mmol) in
10 mL of dichloromethane dropwise at 0 °C under N, atmosphere. The resulting mixture was
stirred at r.t. for 20 h before poured into ice-water. The mixture was extracted with DCM (3 x
100 mL). The combined organic phases were washed with 0.5 N ag. HC1 and brine, dried
over anhydrous Na,SO, and filtered. The filtrate was concentrated to give the crude product,
which was purified by column to afford 2.1 g of 3-[3-(4-tert-Butyl-phenyl)-ureido]-benzoic
acid methyl ester (94 %)

6. 1.2 JIR U i g Ry o e A SR R R B T IR 1) 5 B ]

O,N

OoN
HzN/\n/ ~ o~ Cl )]\ o _Ph >
5 > o N/\n/ N -

Py / DCM DMAP / DIPEA / Benzene

(@]
HO\/\/\/\ O. Ph
Y
(@]

To a solution of 4-nitrophenyl chloroformate (2.3 g, 11 mmol) in 20 mL of CH,CI, was added
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a solution of benzyl glycinate (0.62 g, 3.8 mmol) in 4 mL of 1:1 CH,CI,/ pyridine at 0 °C
dropwise. The solution was stirred for 30 min and then diluted with 100 mL of CH,Cl,. The
reaction mixture was washed with 1 M NaHSO, (3 x 50 mL) and brine (3 x 50 mL). The
organic phase was concentrated to the crude product, which was purified by column
chromatography to afford 0.81 g of N-(4-nitrophenyloxycarbonyl)benzyl glycinate (65%) as
white solid. To the solution of N-(4-nitrophenyloxycarbonyl)benzyl glycinate (0.79 g, 2.4
mmol) in 10 mL of benzene were added 1,6-aminohexanol (0.34 g, 2.9 mmol), DMAP (88 mg,
0.72 mmol) and diisopropylethylamine (0.46 g, 3.6 mmol) at room temperature. The reaction
mixture was stirred at for 30 min before diluted with 50 mL of CH,Cl,. The mixture was
washed with 1 M NaHSO, (3 x 50 mL), 2% Na,CO3 (3 x 50 mL) and brine (3 x 50 mL). The
organic phase was dried and concentrated to the crude product, which was purified by column
chromatography to afford 0.61 g of [3-(6-hydroxyhexyl)ureido]acetic acid benzyl Ester (86%)

as white solid..

6. 1.3 FIFASE FERS HEEE —RIEE R~ e

Ph

Cl
NO o vt
N\ 4-nitrophenyl chloroformate / i-Pr,NEt / DCM Q O/F

N ¢l

> ¢l N NH
H,N N o N\ NH .
HzN\v/ﬂ\v/Ph
Y N

s

E
To a solution of 1-(2,6-dichloro-benzyl)-3-pyrrolidin-1-ylmethyl-1H-indazol-6-ylamine (374
mg, 1.0 mmol) and diisopropylethylamine (640 mg, 5.0 mmol) in 100 mL of DCM was added
a solution of 4-nitrophenyl chloroformate (220 mg, 1.1 mmol) in 10 mL of DCM at 20 °C
under N, atmosphere. The resulting mixture was stirred for 30 min and then added
3-amino-4-(3,4-difluoro-phenyl)-1-phenyl-butan-2-one (275 mg, 1.0 mmol). After stirred at —
20 °C for 30 min, the mixture was warmed to room temperature and then stirred for another 6
h before poured into water. The reaction mixture was extracted with DCM (3 x 100 mL). The
combined organic phases were washed with brine (3 x 50 mL), dried over anhydrous Na,SO4

and filtered. The filtrate was concentrated to the crude product, which was purified by column
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chromatography to afford 175 mg of 1-[1-(2,6-dichloro-benzyl)-3-pyrrolidin-1-ylmethyl-
1H-indazol-6-yl]-3-[1-(3,4-difluoro-benzyl)-2-oxo0-3-phenyl-propyl]-urea (26 %)

6. 1. 4 P BRRTRERTE A T AL IR AR

Iz
=
\
\
Q
>/: :
o
>/-—z
o
A

NH |
N
N NAO
Boc”
Boc/N

To a solution of 5-0xo0-5-piperidin-3-yl-3-pyridin-3-yl-pentanoic acid methyl ester (2.9 g, 10
mmol) in DCM (200 mL) was added 4-nitrophenylchloroformate (2.0 g, 10 mmol) and NMM
(6.0 mL, 30 mmol) at 0 °C. The resulting mixture was stirred for 2 h before poured into water
(15 mL). After separated, the organic layer was dried over anhydrous Na,SO, and evaporated
to oil, which was dissolved in 100 mL of MeCN. The solution was then treated by
[4,4bipiperidinyl-1-carboxylic acid tert-butyl ester (4.3 g, 15 mmol) and DMAP (1.2 g, 10
mmol), and heated to reflux for 24 h. After removal of the solvent, the residue was dissolved
in EtOAc (200 mL). The organic phase was washed with 1 N NaOH (3 x 100 mL), brine (3 x
100 mL) and dried over anhydrous Na,SO,. After filtered, the filtrate was concentrated to the
crude product, which was purified by silica gel chromatography to afford 4.1 g of
1'-[3-(4-methoxycarbonyl-3-pyridin-3-yl-butyryl)-piperidine-1-carbonyl]-[4,4bipiperidinyl-1

-carboxylic acid tert-butyl ester (69 %)

6.2 F R FRRAEEG R
TR 2 — M TR IR N 5 a,  FEE oG S e ) e B AR S SRR LA, Bk
PEGAE S Wl AT N5 53— 00 G S N AR R o FUAF R A PR ) AR S o A
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BORATE, ST A A, 0 S TS TSR ORI £ e, 53—
FI 5 AN I 5 5 R

6.2. 1 HEMMMREIBBBAIR & Howb

NC N o ENj\ H H
BO O | pZ
+-Bu t-Bu N

To a solution of pyridin-3-ylamine (940 mg, 10 mmol) and triethylamine (2.0. g, 20 mmol) in
50 ml of DMF was added 2.94 g of (2-tert-Butyl-5-cyano-phenyl)-carbamic acid phenyl ester
at room temperature under N, atmosphere. The resulting mixture was heated to 100 °C for 5 h
before poured into 200 mL of water. The mixture was extracted with DCM (3 x 100 mL). The
combined organic phases were washed with 0.5 N of HCI aqueous solution (3 x 100 mL) and
brine (3 x100 mL). After dried over anhydrous Na2SO4 and filtered, the filtrate was
concentrated to the crude product, which was purified by column to afford 1.9 g of

1-(2-tert-Butyl-5-cyano-phenyl)-3-pyridin-3-yl-urea (64 %).

6. 2. 2 JIE 11 B AR SRR B B R R IR B 5 B~ ]

O

/\/\/\/\NJOI\OQ —»JVNHZ /\/W\HJ\H/\(

To a solution of isobutylamine (7.3 g, 0.1 mol) and triethylamine (10.1 g, 0.1 mol) in 200 ml
of N,N-methylpyrrolidone was added 24.9 g of octyl-carbamic acid phenyl ester at room
temperature under N, atmosphere. The resulting mixture was heated to 60 °C for 5 h before
cooled to 40 °C. The reaction mixture was put into 500 mL of methanol and then further
cooled to room temperature. The solid was collected and washed with methanol to afford 18.9

g of 1-isobutyl-3-octyl-urea (83 %).
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6.3 FHATFRK 2— 7 NS BUR

B AT SCHRIROE, HISCPIR 2— 7 NG S 0L B 2 — R N S R L, A
N- FAE DU S R EAL T 5 53— 01 1 S Nl BB 1A 2R R (KR, HLAF 22 e i 2
Ao T B A PR el ) 4 B 2L

6.3.1. 2-RAMBEEEBEN AR

Cl<__O H
NH; \"/ \’/ N\"/O
o (0]
NaOH ag. / EtOAc

To an aqueous solution of sodium hydroxide (8 mL, 2.5 M in water) was added a solution of

3,5-Dimethylaniline (1.2g, 10 mmol) in 20 mL of EtOAc at 5 °C dropwise. The resulting
mixture was stirred at 5 °C for 30 min before added isopropenyl chloroformate (1.1 mL, 14
mmol). The reaction mixture was stirred at r.t. for 1 h and then the mixture was separated. The
aqueous phase was extracted with EtOAc (3 X 20 mL). The combined organic phases were
washed with brine (3 X 50 mL), dried over anhydrous Na2SO4 and filtered. The filtrate was
concentrated to the crude product, which was recrystallization from EtOAc:Heptane (1:2) to

afford 1.2 g of  (3,5-Dimethyl-phenyl)-carbamic acid isopropenyl ester (58 %).

6.3.2 2-FAMHAIKIIE 5 RN A R

0.1 eq. N-Methylpyrrolidine
55°C THF

A mixture of (3,5-Dimethyl-phenyl)-carbamic acid isopropenyl ester (1.2 g, 5.8 mmol) and
benzylamine (0.6 g, 5.8 mmol) in 50 mL of THF was added N-Methylpyrrolidine (0.06mL).

The reaction mixture was stirred at 55 °C for 21 h before poured into ice-water. The mixture
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was extracted with DCM (3 X 100 mL). The combined organic phases were washed with 0.5
N ag. HC1 and brine, dried over anhydrous Na2SO4 and filtered. The filtrate was
concentrated to give the crude product, which was purified by column to afford 1.5 g of

1-Benzyl-3-(3,5-dimethyl-phenyl)-urea (98 %)

6.4 FIARFR -=RLEMEA TR 2- =K LEMm S BUR
M 2- =3 LI R PR 2- = LI MR IR — AN I VA AR JSRIN S
BT, S TR AR,

6.4.1 FIFASFI - =R Z A A BRG]

HaN

cl NH @ HoH
D/ 2 Troc-Cl/ EtOAc  Cl \ﬂ/ _-CCl3 cl N\n/N
o " NaOHag. j@/ DMSO o]

2 OyN

To an ice-cold suspension of 3-chloro-4-nitro-phenylamine (1.72 g, 10 mmoL) in EtOAc (50
mL) was added 3M NaOH (25 mmol, 2.50 eq). The resulting biphasic mixture was stirred
briskly at 0-5 °C for 30 min. Troc-Cl (175 mg, 1.40 eq) was added dropwise. The ice bath
was removed and the reaction was stirred at rt by which time the raw material was
disappeared as check by LC/MS. The layers were separated and the agueous phase was
extracted with EtOAc (3 X 50 mL). The combined EtOAc layers were washed with H,O (2X
50 mL), brine (2X50 mL), dried over anhydrous Na,SO4 and filtered. The filtrate was
concentrated to the crude product, which was used for the next reaction without further
purification. A mixture of crude (3-chloro-4-nitro-phenyl)-carbamic acid trichloromethyl ester
(4.2 g) and indan-1-ylaminein (1.3 g, 10 mmol) in 20 mL of DMSO was heated to 55°C.
The reaction mixture was stirred for 3 h when the material was disappeared as checked by
LCMS. The reaction mixture was poured into ice-water and extracted with DCM (3 X 50 mL).
The combined organic phases were washed with brine (5 X 50 mL), dried over anhydrous
Na2SO4 and filtered. The filtrate was concentrated to give the crude product, which was

purified by column to afford 1.9 g of 1-(3-chloro-4-nitro-phenyl)-3-indan-1-yl-urea (57 %)
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7. RIS R A R
T BATERTI RIS R, — e S SR 5 R S 8, — RO R A
RIBTRIIL £  F)AEAT

KNCO agq. H

R1NH»>
acid o

7.1 AR SR N A R

OH
NH KNCO aq ©/ \"/
©/ glacnal acid

To a solution of o-aminophenol (1.1 g, 10 mmol) in 20 mL of glacial acetic acid and water
(1:1) was added a solution of potassium cyanate (1.6g, 20 mmol) in water dropwise. The
resulting solution was stirred at r.t. for 3 h. After removal of the solvent, the residue was
dissolved in EtOAc (100 mL). The organic phase was washed with sodium bicarbonate
solution and brine, dried over anhydrous Na2S04 and filtered. The filtrate was concentrated
to the crude product, which was recrystallized once from methanol and then several times

from acetone-hexane to afford 1.2 g of white needles (2-Hydroxy-phenyl)-urea (80 %).
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1. §ig

il Thiourea 2414k T € 24k T [RIREELATIZ (0 T 5, IR BE 2540 T-rh #RE
AR (K G5 T . 000 T2 AR 2 DU . BRI 2 508 TR 7
BRI AL 2 5 B AT R 51— L 73,

2. REREELEE SR N RBLR

)\NHZ >]\Nj\NJ\

DIEA/ CH,Cl, NN

t-BUNCS

To a solution of tert-butylisothiocyanate (5.0 mL, 39 mmol) in dichloromethane (200 mL)
were added isopropylamine (4.0 mL, 47 mmol) and diisopropylethylamine (DIEA) (6.8 mL,
39 mmol), and the mixture was stirred at rt for 2h. The reaction mixture was diluted with
EtOAc, washed with 10 percent citric acid (2x), saturated NaHCO3 (2x), H20 (2x), and brine
(1x). The organic layer was dried (MgS0,) and evaporated to the crude product, which was

purified by column to afford 1-tert-butyl-3-isopropyl-thiourea (3.3 g, 52 %).

3. BOLRE MR N AEREIAR

H H
F NH csCly N\"/N\)<
S
NH,
Cl

Cl

To a solution of 8.5 g of 3-chloro-5-fluoroaniline in 150 ml of benzene was added a solution

of 2.2 g of thiophosgene in 10 ml of benzene dropwise at room temperature under nitrogen.
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The resulting mixture was stirred at 60 °C for 3 hours and then cooled to room temperature.
After filtered, the filtrate was concentrated to the oil, which was followed by a solution of
t-pentylamine (3.4 g ) in 30 ml of benzene. The mixture was stirred at room temperature for
another 30 minutes. The reaction mixture was evaporated in vacuo and the resulting solid
recrystallized from cyclohexane to give 2.2 g of the title compound as colorless needles

1-(3-chloro-5-fluoro-phenyl)-3-(2,2-dimethyl-propyl)-thiourea

s
A Q)L e
|&4 Aoy

®
To a mixture of 1,1'-thiocarbonyldiimidazole (535 mg) and acetonitrile (7 ml) was added a
solution of 3-(N,N-Dimethyl) aniline (272 mg) in acetonitrile (7 ml) dropwise over period of
15 minutes at 0°C under nitrogen. After stirring for 2 hours at ambient temperature,
2-(aminomethyl)pyridine (433 mg) was added to the mixture. The reaction mixture was then
heated to 60 °C for 4 hours. After cooling to room remperature, the reaction mixture was

evaporated to the residue, which was purified by column (DCM / MeOH) to give

1-(3-Dimethylamino-phenyl)-3-pyridin-2- ylmethyl-thiourea (423 mg).

5. ARG PR RS B

H H
N N
S n-Bu,NH S
—_—
N)J\O N)]\N/Bu
H |
H Bu

A mixture of n- Bu,NH and [4-(4-ethyl-phenylamino)-phenyl]-thiocarbamic acid O-phenyl

ester (348) in ethanol was heated to reflux under N2 atmosphere for 16 h. After removal of the

www.al Ipeptide.com



solvent, the residue was dissolved in DCM. The organic phase was washed with 1 N of
sodium hydroxide (3 x 50 mL), 1 N of HCI aqueous solution and brine (5 X 50 mL). After
dried over anhydrous Na2SO4 and filtered, the filtrate was concentrated to give the crude
product, which was purified by column to afford

1,1-dibutyl-3-[4-(4-ethyl-phenylamino)-phenyl]-thiourea

6. WLAHAH SRS BB

)Nl\/i O\ s toluene / heating O\ S N¢j\
+ >
HoN™ N7 N HJ\S/ N A

N~ N7 N
H H

A mixture of 4-methyl-pyrimidin-2-ylamine (2.2 g, 20 mmol) and pyridin-2-yl-dithiocarbamic
acid methyl ester (3.6 g, 20 mmol) in 100 mL of toluene was heated to reflux for 10 h. After
removal of the solvent, the residue was recrystallized from methanol to afford 3.4 g of

1-(4-methyl-pyrimidin-2-yl)-3-pyridin-2-yl-thiourea.

7. BAGAF (n Lawsson W31) SHRIR A EIGAR

(e}

NO, NO,
H Lawsson reagent H
HO. N\n/ NH > HO. N\n/NH
S

To 4.0 g of 1-(2,4-di-tert-butyl-3-hydroxy-phenyl)-3-(4-nitro-benzyl)-urea was added 6.0 g of
a lawson reagent dissolved in 50 mL of 1,4-dioxane at room temperature under N,
atmosphere. The resulting mixture was heated to reflux for 15 h before poured into 150 mL of
water. The mixture was extracted with ethyl acetate (3 x 100 mL). The combined organic
phases were washed with brine, dried over anhydrous sodium sulfate and filtered. The filtrate
was concentrated to the crude product, which was purified by a silica gel column to give 2.5 g

of 1-(2,4-Di-tert-butyl-3-hydroxy-phenyl)-3-(4-nitro-benzyl)-thiourea (60 %).
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