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Ac Acetyl

aqg. aqua

Arc Activity-regulated cytoskeleton-associated
AB amyloid-beta

Bn benzyl

Boc tert-butoxycarbonyl

BW body weight

Cbz Benzyloxycarbonyl group
CCD Colony Collapse Disorder

CDI carbonyldiimidazole

DMAP N,N-dimethyl-4-aminopyridine
DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

DNP dinitrophenylhydrzine

EDC 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
Et ethyl

Glu Glutamic acid

His Histidine

HL hairless

HOALt 1-Hydroxy-7-azabenzotriazole
HPLC High Performance Liquid Chromatography
hr hour

HRMS high-resolution mass spectrometry
1.p. Iintraperitoneal

IR infrared spectroscopy

KA kainic acid

KO knock out

LAH Lithium aluminium hydride

Luc Luciferase

Mal malonate

Me methyl
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Figure 2: Synthesis strategy of diazepane core unit by Merck.
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Scheme 1: Synthetic route of Suvorexant
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Figure 5: Multi-filter virtual screening protocol for novel mutant-type SRR inhibitor
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Figure 6: Structure of four small molecules with inhibitory activity against SRR from
eighteen virtual hits
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Compound Activity [%6]

10 27
11 32
12 36
13 35

Table 1: Results of in vitro assay of 10-13 using mutant-type SRR. The remaining
activity of SRR with the inhibitors (1 mM) was evaluated with the percentage of the
D-serine production compared with that without inhibitors.
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Figure 7: The central structure of acyl hydrazino thiourea moiety of 10.
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Figure 8: Stereo view of modeled binding mode of 10 with SRR. (A)
Hydrogen-bonding interactions are indicated by dashed lines. (B) 10 and SRR are
shown in space-filling representation and surface display, respectively.
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16g,h g:R=35-diBr  p: Ar=p-fluorophenyl, n = 1

h: R =2,4.6-triF ¢ Ar = 3,5-difluorophenyl, n = 1
i:R=H r: Ar = 2,6-difluorophenyl, n = 1

20¢,i 23 B: R = p-Me, Ar = 2-thienyl,n =1
23 C: R =p-F, Ar=2-Thienyl,n = 1
23 D: R = p-i-Pr, Ar = 2-Thienyl, n = 1

N f A o e s \ 2
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COOH - 5% 5 yl,
AN — " - n N 23G:R—p-F, Ar=Ph,n—1
21 jr 22 jr 23 H: R = p-CF3, Ar=2-Thienyl,n =1

23 I: R =24,6-triF, Ar=Ph,n=1
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18a-h © 22 j-p 23AO

23 U: R = p-F, Ar = p-fluorophenyl, n = 1
Scheme 2: Synthesis of the derivatives 23A-U: Reagents and conditions: (a) malonic
acid, pyrldme aniline (cat.), toluene, reflux, 18 hr; (b) triethyl phosphonoacetate, NaH,
THF, 0 °C, 30 min; r.t., 18 hr; (c) LiOH*H,0, MeOH: H,0 = 3 : 1, reflux, 18 hr; (d)
SOCly, CHZCIZ, r.t., 18’ hr; (e) NH4SCN, PEG-400 (cat.), CH,Cly, r.t., 2 hr; (f) SOClI,,
benzene, r.t., 18 hr; (g) HCI (cat.), EtOH, reflux, 18 hr; (h) NoH4*H,O, EtOH, reflux, 18
hr; (i) CH.Cly, r.t., 18 hr

F I EM{EEW 11, 12 12 L TH ZNE4L 35 Fl, 37 B OFERA KA 1T -
7=, (Scheme 3) fEffifb-AM 11,12 & H12 10 D X H 1T R ICKFERE S 2 A L i

15



ICHEBFREFF ST AL FEEE B LT 5, o T, b E 10 & RO J5Et
RS EHEEROEKREIToT2, TORE. in vitro FHGIZIB W TLL ISR
R 24, 25 (2 mutant-type SRR BRETEMEDGRD STz, S RFRIEIE p-A F VAT
VoarEWE E L ANVK= VI u T4 Re Lic, £ p_XUr VLt FT T =
U & N-Boc-7'U v EREAEATWT X RIEE L, TFA Z HWERMESE T TRl
REZITV, BIZAR LA NVE= VI T4 REDOREE ZITVMEA W) 24 %15
oo FHIRO p-ATF AR B UANVF=AVLI BT, RET ==L U T I,
RNTA Y T 32— b ENEICHER 21T WEE Y 25 21572,

Me Me
S0O,Cl,
z > = s _Cl

DMF )
0°C, 30min; 90°C, 4h oo

OBn fo)
H
* aaerin I N\)L
H.N Boc OH CH, Cl

2!
r.t., o.n.

2-p-tolylethenesulfonyl

/@/ chloride, Et3 Me OBn
o

H N\)J\ H

CH Cl, z CH ACl, = N\)J\N Q/

~
rt, o.n. 0°C; r.t., 0.n. //s\\ H

phenylene diamine

Me o Me.
T —— T L
cl > N
'l THF /s\/
3%

o//\\o r.t., 4h

N Cl o
c”
>
o Me. KI
\©:CI HNJI\N Cl
n H

~

CH,Cl, //S\\

r.t,o.n. o

25

Scheme 3: Synthesis of the derivatives 24, 25
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DU mutant-type SRR & FIV 7~ invitro 34

RIGDOIKE L LT 20 mM LY > F£7= DMSO [T L7=&1bEaW. KO
mutant-type SRR Z{EA L. 37 °C T8 MLl BRI S ¥ 7=, FokAksni-
D-& U % Dsdl® ZHWTHENICE LE VI~ ERH L, & 512 0.05%
DNP/HCI L S E¥ e R Y U&7, £k RZ Y 1Tk L 515 nm DWW FE
ZRIE L, D-& VU RO EEMFME 21T > 72 %, (Figure 9)

Dsd1
% o
OH & OH
HoNie s —_— .
OH . OH Bi och imica et o
Biophysica Acta
L-serine Inhlbltor D-serine s pyruvic acid

DNP
N_ 2
—H> N ‘ nm of the resultant
0 hydrazone was
O,N NO, measured

Figure 9: Detection of D-serine produced by mutant-type SRR

O,N NO,
\@ NH, H Me
N2 /‘\H/OH Absorbance at 515

Activity [%]
g

70
60
Br
40
0
& N
/ ~,
Br N
20 \ﬂ/ N
10
I 23J
>N 2 L L Y & O R A RN ]
$ AP S ot P EEP P

Compound

Figure 10: Results of in vitro assay of 23A-U, 24, and 25 using SRR. The remaining
activity of SRR with the inhibitors (1 mM) was evaluated with the percentage of the
D-serine production compared to that without inhibitors

PHETE ML, (LAWIEED 1 mM OBRORETE SRR iEM: 4. BEAIO SRR IZXT 5
PR & L TG S TWA~ 1 Vg L Hlk L TR, (Figure 10)

F 2RO EIEME 2R LI L& 23], 24, 25 (2 OW TR BRI O H 1T -
7z, (Figure 11)

FHETETEIZRBED DMSO DA %Iz, SRRIZ LV FEA Sz D-& U RO
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YA 100% & L, {bEWIZ L - THEZNLZ SRRICEVEASIND D-EY &
SR DWW A2 7R LT 5,

100

80

Activity [%]
[=;]
o

40

20

P oy

0l ,
0.001 0.01 0.1 1
Conc. [mM]

Figure 11: Dose-response curves of compounds inhibition against the SRR activity.
Curves of malonate (m), 24 (@), 25 (A), and 23J (@) are indicated. Data are presented
as mean = SD (n = 5-15 in each concentration). The ICs, values of malonate, 24, 25, and
23J are 0.77 mM, 0.27 mM, 0.28 mM, and 0.14 mM, respectively. The 1Cs, value of
23J is significantly lower than that of malonate (P = 6.97 x107).

T T
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®HE  Arc-Luc mice Z AV 2 invivo 3

DX HIC LU TR LT 233 125UV T, Arc-Luc Tg hairless (HL) mice & FH\ 7=
A A=V 7P A2 X Y invivo TOHELBFZ4T > 72, Z @ Arc-Luc Tg HL
mice X . NMDAR O jiF P &k 17 19 |2 & {5 1 3§ Bl 9~ 5 Activity-regulated
cytoskeleton-associated protein (Arc # > /37 'HE) BIa D7 vE—X —EFIOT
PRI 2 VF T AiE <& Luciferase (Luc) % 21— N3 5@ {s F-EHI A EA LT
~ U AT, NMDAR DIEMEICHE S Arc Binf D% %z, Luc DEE Luciferin @
RALICE DR E L THRETE S, ZOREEELZ CCD I AT #HW TR, 7F
fid sz Lick, VTLEA LT A Bl OREE2E=X) L/ TEDH~
VATHDH, FIZO~ 7RI, BREMBECTEE LS~ T A (Hairless (HL)
mice, Hoshino laboratory Animals, inc. X V BEA) & Z3Hd HARFEIT K D % 8
5 L. fEIZ LA DI ~DOBATH & Y NMDAR OEMEALIREZ B T & 5,
Z OFHM 5711290 T Figure 12A (21797,

HA =W (KA) IIIMNICFEET D KA BT V2 I VRS RIKOT =2
Thb, 20O KA ZEEOTEHANEZ DL, WHEETLE LTI LY IV
OMWBFFLH 251 Z i Z S, ZHUTfE-> T NMDAR gtk b, Al R H
L72233 2ANMDAR ONFEM 27 I = FThHD-B V) VBELZE T SETH
L850 KA F G2 X o THEEMICH| = 2 &415 NMDAR O FITEME( b 2 Hnifil
THEZZ LN, £ 2T 23] #4512 X% NMDAR OIEMHEKTFI) 72 Arc B 5T
DORB EFICE 2 D ERAZFHE L 7=, 233 O (Vehicle) (% PEG-400 % H\ 7=,

F7 KA # 5 3 IFHATIZ PEG-400 % VT 15 mglkg I[ZFH%& L7 233, £7=
I% Vehicle Z#2 M ¥ 5- (p.o.) L7z, 3%, Luc DHE & 72 % Luciferin Z 150
mg/kg MERERNE G- (ip) L.~ U ADOHEIZE T 5 F &% 1.5% Isoflurane |2 K
Z BRI T 12 °C in vivo imaging system & U 7= CCD 7 A Z C 1 pHIE L=, &
D%, EEEHEKE HWT 20 mg/kg ([ZF%E L7 KA ZIEERNEG L, &% 1 A
WA P TOFENEIZOWT EFL & RO 71EZ W TRIE 21T - 72, Figure
2B IZHEH A LRA LV MIBIT DA A= 0 7 OEBEZR~T,

fi#HT3" 5 ROI (Regions of interest) 1~ 7 AD HJAD G B O ik TOHPH &
L. ZOMmMEENBEOREL RN ELE Lz, 23] EHEEOFRLENIH ST
WA ZEDNBEINTZTZDE XA LARA Y F TORIEEZIT OV T LI 21T
-7z, (Figure 12C)
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23J or Vehicle KA
p-o. (15 mg/kg) ip. (20 mg/kg)
Time (hr) -3 L © 2 4+ 6 )
1
Imaging
B C
3.00
Time (hr) 0 2 + 6
: 7 4 y 2.50
: *
vehicle [ J s 52 g 2.00
@' L) ) ]
) y £ 1.50
) a N7 /2 v ] :
| JE, =z
23J ﬂ ’-: 1.00 - (PEG“‘OO)n- ;
o. - . 0.50 wfl= 23] n=14
9000 25000 (counts) 0.00
0 2 4 6 8

Time (hr)

Figure 12: Effect of 23J treatment on changes in bioluminescence signal intensity in the
brain of Arc-Luc Tg HL mice after KA injection. (A) The protocol for in vivo imaging
using Arc-Luc Tg HL mice. (B) Representative bioluminescence images (pseudocolored,
9,000-25,000 counts) show the regions of interest (ROIs) of vehicle (PEG-400)
administered mice (upper) and 23J administered mice (lower). (C) Fold change of
bioluminescence signal intensity in vehicle and 23J administered mice after KA
injection. The fold changes of the bioluminescence signal intensity are calculated from
the measured photon intensity of ROIs at 0 hr and each time point. The data are
represented as mean + SD. *p < 0.05; two-tailed Student’s t test.

Figure 12C (Z7v 3 & 912 Vehicle BE (n=14) & 23] &5/ (n=14) 2BV T,
KA 5. 2 FEf#% OFREE T, 23] OFEICED Arc # X7 EHRORE L E2 A
BIK T &7 (t K (two-tailed student t test) p = 0.04) . Z OFER NS, 23] 2
HILE N DIERNA~EIRD ZFEh, ~ T AWNIZEITL SRR #fHET 5 Z & Th-
Y REAZIKT I, NMDAR OFERE 2 Il L AR o 1 FE (b A # ]
T HAREMEAVRIE S LTz, (RS %)
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B=3 wild-type SRR 2%} 2 FrHLEKOA|HRL

% wild-type SRR =¥ AL W OBRSt

BT, AREEREEE D /K O 2852 7Y wild-type SRR 0 HEBERS 5L 4 3Rk L wild-type
SRR Dt diAfd (Figure 13)238H & 73272 o 7=, mutant-type SRR DFLESK L LT
Hox BBEICHE LTV BB 49% % J51C wild-type SRR BRETEME 2 Mgt L7z &
Z A, mutant-type SRR {ZxF L T IC50 = 0.52 mM T > 72753, wild-type SRR |Z %}
LT ICs=1.603mM EBHEIEMEIZENAE L S Z ENRD BT, GB =8 CTital)
Z Z TH & 1% wild-type SRR DA % H (2 mutant-type SRR & [FIERIZ, FE in
silico 227 UV —=v 7 %1757z,

Helix 6

Small
subdomain

Large
subdomain

Figure 13: Comparison of the structure of human wild-type SSR (PDB code 5X2L) and
the homology-modeled structure of ligand-free form of human SRR with C2D and C6D
mutations. The homology-modeled structure is derived from the X-ray crystal structure
of ligand-free rat SSR (PDB code 3HMK). The wild-type SRR and the homology-
modeled structure are colored in blue and green, respectively.

Z DFERA 400 T{LEWOH D5 9 FEFHD SRR FLEMREML G A ST, A
L72 91bEIZou T, wild-type SRR % FV T in vitro {EMHHIE I £ 2 A8
R 21T o 7o, EDRER, 2 DD{LEY (26, 27, Figure 14) 7% wild-type SRR I
U CHEEEZ AT D2 EVH L7z, (Table2) AufF9ECid, LV EHEIEH
BRI IALEW) 26 IZ DWW T AA L2 AW EE 21T 5 2 LIk,
S B2 /172 wild-type SRR BLETEEAZ AT 5 U — MEEMORIH 21T > 7=,
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[Se2 senc SR

Figure 14: Structure of two hit compounds for wild-type SRR

Cl
\L(\C(
Cl

Compound Activity [%]
26 49
27 56

Table 2: Results of in vitro assay using wild-type SRR. The activity of compounds (1
mM) was evaluated with the percentage of the D-serine production and compared with
vehicle (DMSO).

t v MEAY 26 & wild-type SRR & DR EAERET V& LI TR Lz, (Figure
15)

Figure 15: Interaction model of 26 with wild-type SRR. (A) Interaction Diagram. (B)
Compound 26 is shown in stick display. (C) Compound 26 is shown in space-filling
display.

COMEEHET ALY EOEFEBROTE N7 I R Glu283 IZ/KELES
L. UL B—FENLD 2 DD TR =)V ZF N His87, Ser242 L /KFEfEE %
LTCWBZ Enbnd, ZOMEEEE ZFEREREIT T2,
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BH by MEEWMOHEESK

HDIZ, FHEEHAET LV TKRE-EN R ONTZT & 87 I REOLEM: 2
RI D2, EOFBEFRICK LT o-ethyl 2 (30A), #EEH(A (30B) % £k
AW EA R LTz, (Scheme4) DL-FLIeZHZEWE & L, Ac PRi#EZ1TV 2 FEEH O
TR EITVWT 2 RIK29A B & Lz, 0%, 73 RMEZFhEFho Ac
HOBRH#ELAITVE SN T V3 —)L & STEREEEI D T LR i % L OfE & 24T
VWVEE R 30A, B 2157,

oH i) Ac,0, Py, r.t., 16 hr n
HO' ridl A OAc
ii) CDI, CH,Cly, r.t., 1 hr !

(o]

iii) aniline, r.t., 16 hr

28 29A,B
i) K,CO3, MeOH, r.t., 2 hr y 9
> N J\/\
ii) carboxylic acid, R‘—: A W(Lo S
EDC, DMAP, P o Cl
CH,Cl,, r.t., 18 hr 30A,B
A: R' = o-ethyl
B:R'=H

Scheme 4: Synthesis of derivatives 30A, B

in vitro ZEA D #% 5-(Table 3). 30A, B iZ b v MbA# 26 L v wild-type SRR (25t
THREBEEZIEE AL E RS oTe, ZORRENL, 207 M7 I REIX
AR UATH 5 = L IR S, MEEREF BT, Uy
H—TNLD 2 SO BN R = VE G KEFEIC L AMEERN RS, 2
T, MATHDHTE T I REL 200D VR VIEEEE LOORHFIRES
FEL, b5 OFHHER LOBEREORFT 2177, (Scheme 5)

HROT =Y v 31 LFEY BT A R 32 ke ST L Rk 33 2%, ki
L FREICIE AC IR A 4T\ . Flix DB LR LR S0 Lo XU aEE ik 30A-H %
=7,
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H
NH, f Et;N N
0 )J\/OAC » 0 \n/\OAc
)J\ T CH,Cl 1.5h )J\ o
,r.t, 1.5 hr
N 3 72 N 33
31

o] Z
H TR
i) K,CO3, MeOH, r.t., 2 hr o /©/N\n/\o . A

ii) carboxylic acid, EDC, DMAP, N
CH,Cl,, r.t., 18 hr H 34A-H

Compound R? X Compound R® X

34A o-F S 34E o-F O
34B o-Cl S 34F p-OMe S
34C 0-OMe S 34G H S

34D m-Cl S 34H m-OMe S

Scheme 5: Synthesis of derivatives 34A-H

in vitro M O $ (Table 3), 34C IZB W Tk v MEAW 26 % LB 5 E W HE
EEPRO N, FTT A= —T S 2= —T G ICE T L8R 34E
kMA@%@W%?ﬁi~TWFA®ﬁWﬁhTW6_k%%%ﬁLﬁoto

DFERZBEE 2 WIT, EENEEEDOZETEITMAKSRI D Z LR

%ﬂf%éiXTWﬁﬁ%7\Fﬁﬁu%@bﬁ%%%ﬂA&U\mmmﬂﬁ
DED> T2 34C DT AT IVREG & T I REEGICAH UT-358(K 37TB DGR E1T
-7z, (Scheme 6)

MO N-Z-7") 3> 3512xf LT R ERERICHES L CT 2 RIK36 2157214,
PR TTIC LY Chz O ifREE LT I & Lictk, IR UVBOMEE 21TV
FHER 37A,B & 57,

o 31, EDC, HOA,
JJ\/NHCM CH,Cly, 1.t., 16 hr /©/ \n/\NHCbz
HO

35

MeOH, r.t., 16 hr

i) 20% Pd(OH),/C, /©/ \n/\ )J\/\ J\/j

ii) carboxylic acid, 37A,B
EDC, DMAP,
CH,Cly, r.t., 18 hr o ———
37A o-Cl
37B o -OMe

Scheme 6: Synthesis of derivatives 37A, B

in vitro Rl OFE R (Table 3), #HEAK 37A, B & H i< BEIEMENGRD H LR
Moo, B 3TA, B OIREIEMHEHAIL, = AT AEEEZT I A ICE# L
2LV =N Dary T A= a B RELS B Lzl &
Tl ETHEARVNEEZ, By MEAW 26 Ak AT VIEE(TE L7727 2 NiE
& 40A, B DA R Z#ET L7z, (Scheme 7)

T N-Boc-7 7 =38 &7 =0 31 L&A L. 73 RIK39 2457-, %
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D%, TFA ZHWTHE Boc fR#EAZITWWT I & L, [AEEICH VAR U lE L fed %
1TVWEBELR 40A, B 2157~

) i) ethyl chloroformate, H
H N
NHBoc N-Me-molpholine, THF ° NHBoc
HO
ii) 31, Ei;N, CH,Cl,, )]\N o
r.t., 16 hr H

38

39
o =z )
i) TFA, CH,Cl,, r.t., 16 hr n J]\/\ 4R?
> 5 N s X
ii) carboxylic acid, )J\ H
EDC, DMAP, N o
H

CH,Cly, r.t., 18 hr

40A, B

Compound _ R?
404 o-Cl

40B 0-OMe

Scheme 7: Synthesis of derivatives 40A, B

in vitro R OFE S (Table 3), 40A 13t v MEEW) 26 & [RIZEFRE DOTEMENFED
HAVTZHS, 34C DFHETEMIZ KIL 2o T2,

FRDO LY, ZATAMEEET I FREEICERE LTALEWITETEME DK
TEHNZZ LD RIS AT ARG EZ 7 b K E LTALEY 46 DR
BATo7, FTFHER 34A L 34E DR G| 34C DT F = —TF WAEGENLD
RN H D LB 2 b=, C-FHEK 48 DERKEIT 7=, (Scheme 8)

TIKDO T L 2—)v 41 Z 1% . Horner-Wadsworth-Emmons it 217\, A fil
T AT )V 42 %157, F D% 3 L% T weinreb’s amide 43 & L. Grignard 5%
WEHNTT T =17 bk 44 2157-, % D%, Lemieux-Johnson f21t., Pinnick
el 21TV, VAR 45 & LIcob | [FRRIZT =0 31 S ST b
PR 46 Z 15T,

Fio, AEAFIT ATV 42 1 Tx U CHEEfE T, DK R L ATV T VIR i AT
1570, E D% Ac iR 33 1Tk L THL Ac TREZITWT L a—L & Lok, SBIZH
B L TERBWT VIR R AT EffaG 21TV C-a58iK 48 21572,
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i) Dess-Martin reagent,
CH,Cl,, 0°C; r.t., 1 hr
EtOOC.
Ho if) o o z
1o/ OMe
oMe ARG )

NaH, THF
0°C 30 min, tor.t. 18 hr
100% (2steps)

i) 10% Pd/C, AcOEt, \/\/MgBr
‘., 16 hr J\/\/Q
- —
> ~
R N THF, r.t., 18 hr
LiOH- H,0, MeOH, H,0, s I,
i) Li 5 e 2 (|) 100%

M OM:
reflux, 2 hr e 43 e

iii) CDI, N,0O-
dimethylhydroxylamine= HCI,
Et;N, CH,Cly, 18 hr
98% (3steps)

41

i) 2,6-lutidine, OsOy,

o] NalOy, 1,4-dioxane, o
A H,0,r.t,, 4 hr » HO
ii) t-BuOH, 2-Methyl-2-
44 OMe o OMe
45

butene, NaH,PO,*2H,0,
NaClO,, H,0, 2 hr
89% (2steps)

i) ethyl chloroformate, H 2
Et;N, THF, 1 hr o N
—_—
)k /©/ o OMe
N 46

ii) 31, E;N, CH,Cl,,

18 hr, 28%
i) 10% Pd/C, AcOEt,
r.t., 16 hr
EtOOC. > HoocC.
ii) LIOH = H,0, MeOH, H,0,
42 OMe reflux, 18 hr 47 OMe

100% (2steps)

[o]
i) K,CO3, McOH, r.t., 2 hr N
- [o] (o)
“ - \n/\
)j\ /©/ o OMe
N 48

ii) 47, EDC, DMAP, CH,Cl,, r.t., 18 hr
96% (2steps)

Scheme 8: Synthesis of derivatives 46 and 48

LU 6, 7 b UK 46 132 < BHETRENRO HivT, C-iFE(k 48
DOPREEM: & 38 34C I T2 hy o 7=, (Table 3)

bt v MEE¥ 26 KOV 15 FEFE O FHERIZ-SU T wild-type SRR (295 in vitro
PTG MR O B A LLF O Table 31077 L7, GHMIEILE =6 CahR) At
DMSO DA DEGEICEA SN D-2 ) VHKOWNEEZ 100% L L, {L&WIC
L o TRHE & 417z wild-type SRRIZ L D PEAE SV D D-& U U HSROWIEE % 55y
RTHRTLTWD, (Table3)
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Compound Activity [%] Compound Activity [%] Compound Activity [%]

26 49 34D 100 37B 100
30A 91 34E 88 40A 52
30B 91 34F 65 40B 92
34A 55 4G 72 46 100
34B 84 34H 61 48 76
34C 36 37A 100

Table 3: Results of in vitro assay using wild-type SRR.
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H=H wild-type SRR & f\ 7z invitro FAf

RIGDOIKE L LT 20 mM LY > F£7= DMSO [T L7=&1bEaW. KO
wild-type SRR Z &4 L., 37 °C T30 min fUt S ¥/, TogAksn-p-tV
> % Dsd1™ & W TR RMICE L E VR~ L RE L, & 51Z 0.05% DNP/HCI &
KIS e RV U a5, Ot K7V 2% L 515 nm OWEEE 2 11E L.
D-t U v AR OB EIE MERHM 24T > 7= %, (Figure 9)

F OB ENEMEZ R L2 LAY 34C 1I2OW T, T T2, A2 D7 —T7 703
& LTV 5 mutant-type SRR DPFRGERE 49% L bl U TR AEMEOFEE (ICs
value) H17-7=, (Figure 16)

FHAEVEE IR DMSO O A% Nz, SRRIZK W sEA ST D-& Y U HED
WA 100% & L, {LEWIZ L > THESNZ SRRICEVEASNLS D-EY
YHEOROWSLE 2R LTV D,

F. Br
\©\ [o]
100 | H\)I\

N

(o) N

/\n/ N

o

49

80

60

Activity [%]

E&E®W | 1Cs
[mM]

aor 34C  0.836

0l 49  1.603

0.1 1 10
Conc. [mM]

Figure 16: Dose-response curves of compounds inhibition against the SRR activity.
Curves of 49(#) and 34C (@) are indicated. Data are presented as mean + SD (n =
5-16 in each concentration). The ICsy values of 49 and 34C are 1.603 mM, and 0.836

mM,Z%espectively. The I1Cs value of 34C is significantly lower than that of 13 (p =1.80
x 10™).

FOFEF. BB LT 34C 13REICH45 L7- SRR [HEE 49 & O thlkic s
T wild-type SRR 2% L TIEK) 2 FE9R O FHETGMEAN RO b, (RS %)
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RS

AWFFEIZ BN TE 2 1L, FRERSRIEREED X 0 EHR2E RIEOMENLE X
O, PHEEMZ A 288 SRR [HEKZ fLH L7z,

HRBERI DT 2 7 = ATV 11° B HFEENE LT INB LG 2 8 &
L 10 T2, 31% DRI T B B9 Suvorexant O &4 ik DML IZ TN L7z,

F7-.insilico 27 UV —=17 AbZEE AL, invitro TOEYFRIFET 2 T
mutant-type SRR {Z5%F L ClE, B SRR [LERITH L~ gL v &RV HE
M 2 A 7 2 8 Bl SRR [H F J 233 ( 3-(3,5-Dibromo-phenyl)-
N-(N'-phenylacetylhydrazinocarbothioyl)-acrylamide, ICso = 0.14 mM) % FiLHI L 7=,
F 72 Arc-Luc Tg HL mice Z H\\ 7z in vivo FElOFE R, 233 28 KA 2 5- 2 IRefilt%
D NMDAR EFHINZHBLT 5 Arc X X7 BHEORE N =BT S8,
INOORERNG 23] BN TSRRZFHET HZ &L To- U VEEAKT I,
NMDAR DOHEEE 2 #1H L. KA % 5:12 I 2 AR O R IVE b & B L 7= 7188
PERE 2 biviz, SEIOMEICL Y  AbEWm T A4 77V —%HW insilico 73—
Ty NAT V== 7 FENFHHH SRR LEAIE KD 5 5 v MEEMOERIC
AFRTHDZ DR, BB LD ERGHKICEY . V—NMeaw
Y D D S BIZERD R RER OAIFIC Y LTz, %7z wild-type SRR (2%t LT
IXBEIZ S L7z SRR BAESK 49 X VK 2 558\ BEEIE M2 9 5 #1H SRR [HE
3K 34C (3-(2-Methoxyphenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)-
methyl ester) %z . L7z,

A4 B AL A ) OREETE RSO A IR 515 2 v, wild-type SRR %
B L Lz, 59477V —2HWT, &bk Ry oy
2Ib—vay, EREKOFZITH 2 LT, S HICHII7R SRR FRFAIOAIH
PHIfF S5, 72, SRR B FORIAELZRHET T o5 s &8 —F v &
L7AbEMORIEZ B L 325 2 & TH LUWERT O SRR BLERI ORI 2N H
FELD, A%ESTT T —F 2 RKRT DL B RWITARETH D | Hr7=72 SRR
FHEFIORAIH AR I NS,
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LS

AWFFEIZES U, #Ia2R o s HRE 2 15 0 £ LB IR L8z,
LR W R ST AR LR A TGO 2 LT,

in silico 27V —=07%1T> CIHZ £ LB FIHETEH S HEERLEE
IR HHALH L BT E 9,

SRR G FENT 21T > TV e 2 & F L7 & (IR K D g2 Se A1
HALHE L B E1,

invitro 72 5 TNZ invivo TOMAEEMRHMEIZ ZHE L CIHE £ LIZEILKRFE
FES ARGFSLAE. HHMZAE, AT A . H RHEAE. WIS AR
BRI O ERRICIE AL L BT £,
w%IZ ﬁﬁw %U< O A TEE £ LI ARBEREN )+ LR =R D
BERRICTR G L B E T,

é%% PERE O 7 — ZALERICRS L CTHE L CHX £ L E LR LFH
il —BERSE AR R AL L B E T,
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KEROET

General: Flash chromatography was performed with Kanto Kagaku silica gel 60N
(63-210 mm). NMR spectra were recorded on a JEOL JNM-A 400, JEOL JNM-ECX
500 spectrometer in the solvent indicated. Chemical shifts (6) are given in ppm
downfield from TMS and referenced with CHCI; (7.26 ppm) or DMSO (2.49 ppm) as
an internal standard. Peak multiplicities are designated by the following abbreviations: s,
singlet; d, doublet; t, triplet; g, quartet; m, multiplet; br, broad and coupling constants
are given in (J) Hz. Infrared spectra were obtained with a SHIMADZU FTIR-8400
spectrometer using film KBr pellet technique. High resolution mass spectral data was
obtained on a JEOL MStation JMS-700. All commercial reagents were used as received
unless otherwise noted. The purities (> 95%) of compounds 23A-U, 24, and 25 were
analyzed by HPLC analysis. Analytical HPLC performed on JASCO PU-2082 plus
intelligent HPLC pump with GL Science InertSustain®C18 (5uL, 4.6 x 250 mm)
column and 100% MeCN as mobile phase with flow rate of 1-2 mL/min at 30-50 °C.
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F-ERE _HOXER

(3R, aR)-3-[Benzyl(1-phenylethyl)amino]-N-(2-hydroxyethyl)butyramide (2)

To a stirred solution of 1** (2.13 g, 6.84 mmol) in toluene (15 mL) was added
2-aminoethanol (4.1 mL, 68.4 mmol), and the resulting mixture was heated to reflux.
After stirring for 24 hr, 2-aminoethanol (4.1 mL, 68.4 mmol) was added to the reaction
mixture, and then the resulting mixture was further refluxed for 24 hr. After cooling, the
reaction mixture was diluted with CH,Cl, and sat. NaHCOj3 ag., and organic phase was
separated, the aqueous mixture was extracted with CH,Cl,. The organic phase and
extracts were combined, dried over Na,SO,4, and concentrated in vacuo. The residue was
chromatographed on SiO, (Hexane—Acetone = 1 : 1) to give 2 (1.90 g, 81%) as a
colorless oil.
'"H NMR (500 MHz, CDCl3): & 7.35-7.16 (10H, m), 4.06 (1H. g, J = 6.9 Hz), 3.85 &
3.63 (2H, ABq, J =14.0 Hz), 3.50-3.49 (1H, m), 3.42-3.35 (2H, m), 3.10-3.04 (2H, m),
2.97-2.92 (1H, m), 2.46 (1H, dd, J = 10.0 Hz, 16.3 Hz), 2.06 (1H, dd, J = 4.2 Hz, 16.3
Hz), 1.47 (3H, d, J = 7.3 Hz), 1.18 (3H, d, J = 6.9 Hz); **C NMR (125 MHz, CDCl3): &
173.15, 143.74, 140.36, 128.57, 128.18, 128.16, 127.59, 126.92, 126.81, 62.09, 57.03,
49.88, 49.24, 42.08, 40.60, 17.26, 17.04; IR (neat): 3305, 2969, 2933, 1643 cm™; MS
(El) m/z 341 (M+1); HRMS (EI) calcd for C,1HzgN,O,: 340.2151 (M+), found:
340.2145; ; [o]% -31.5 (¢ 0.9, CHCls).

(3R, aR)-{3-[Benzyl(1-phenylethyl)amino]butyl}(2-hydroxyethyl)carbamic acid
tert-butyl ester (3)

To a stirred solution of 2 (889 mg, 2.61 mmol) in THF (15 mL) was added LiAlH,4
(297 mg, 7.83 mmol) at 0 °C, and the resulting suspension was refluxed for 1 hr. After
cooling, the reaction mixture was diluted with AcOEt, and then quenched with 10%
NaOH ag. at 0 °C. The resulting mixture was filtered off by Celite and the filtrate was
dried over Na,SO,4, and concentrated in vacuo to yield corresponding amine. The
product was used for the next reaction without further purification. To a stirred solution
of the amine obtained above in dioxane (4 mL) and H,O (2 mL) was added NaOH (355
mg, 8.88 mmol), Boc,O (1.77 g, 8.09 mmol) at 0 °C, and the resulting mixture was
stirred for 2.5 hr at room temperature. The reaction mixture was diluted with AcOEt and
organic phase was separated, the aqueous mixture was extracted with AcOEt. The
organic phase and extracts were combined, dried over Na,SO,, and concentrated in
vacuo. The residue was chromatographed on SiO;, (Hexane—AcOEt = 3 : 1) to give 3
(817 mg, 73% in 2 steps) as a colorless oil.
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'H NMR (500 MHz, CDCls): & 7.40-7.19 (10H, m), 3.92 (1H, q, J = 6.9 Hz), 3.75 &
3.71 (2H, ABq, J = 14.5 Hz), 3.56 (2H, br), 3.08-3.05 (3H, m), 2.79-2.77 (2H, m),
1.68-1.60 (1H, m), 1.34 (3H, d, J = 6.9 Hz), 1.31-1.29 (1H, m), 1.10 (3H, d, J = 6.9
Hz); **C NMR (125 MHz, CDCls): & 157.43, 144.93, 141.76, 128.37, 128.12, 127.95,
127.66, 126.53, 79.88, 62.50, 56.91, 49.90, 49.69, 46.96, 33.79, 30.84, 28.33, 17.88,
16.85; IR (neat): 2972, 1670 cm™; MS (El) m/z 427 (M+1); HRMS (EI) calcd for
CasH3sN203: 426.2882 (M+), found: 426.2885; [o] 'S +16.8 (¢ 1.0, CHCl5).

(2-Hydroxyethyl)[(R)-3-(2-nitrobenzenesulfonylamino)butyl]carbamic acid
tert-butyl ester (4)

To a stirred solution of 3 (635 mg, 1.49 mmol) in MeOH (10 mL) was added 20%

Pd(OH)/C (8 mg), and the resulting suspension was stirred under a hydrogen
atmosphere at 1 atm for 20 hr. The catalyst was removed by filtration and the filtrate
was concentrated in vacuo to yield corresponding amine. The product was used for the
next reaction without further purification. To a solution of the amine obtained above in
THF (5 mL) and sat. NaHCO3 aq. (5 mL) was added 2-nitrobenzenesulfonyl chloride
(330 mg, 1.49 mmol) at 0 °C, and the resulting mixture was stirred for 23 hr at same
temperature. The reaction mixture was diluted with AcOEt and organic phase was
separated, the aqueous mixture was extracted with AcOEt. The organic phase and
extracts were combined, dried over Na,SO,4, and concentrated in vacuo. The residue was
chromatographed on SiO, (Hexane—AcOEt = 1 : 3) to give 4 (492 mg, 79% in 2 steps)
as a colorless oil.
'H NMR (500 MHz, CDCls): & 8.16-8.14 (1H, m), 7.86 (1H, br), 7.75-7.73 (2H, m),
3.73-3.70 (2H, m), 3.53 (1H, br), 3.36-3.23 (4H, m), 1.76-1.72 (2H, m), 1.46 (9H, s),
1.10 (3H, d, J = 6.6 Hz); *C NMR (125 MHz, CDCls): & 156.88, 147.74, 134.67,
133.47, 132.82, 130.62, 125.24, 80.23, 62.20, 50.24, 49.13, 45.50, 36.32, 28.32, 21.36;
IR (neat): 3441, 1668 cm™; MS (EI) m/z 417 (M+); HRMS (EI) calcd for C17H27N30+S:
417.1570 (M+), found: 417.1575; [o] %8 -94.7 (c 1.0, CHCl5).

(R)-5-Methyl-4-(2-nitrobenzenesulfonyl)[1,4]diazepane-1-carboxylic acid tert-butyl
ester (5)

To a stirred solution of 4 (570 mg, 1.37 mmol) in toluene (46 mL) were added PPh;
(716 mg, 2.73 mmol), bis(2-methoxyethyl)azodicarboxylate (639 mg, 2.73 mmol), and
the resulting mixture was stirred for 17 hr at room temperature. The solvent was
removed, and the residue was chromatographed on SiO, (Hexane—AcOEt = 2:1) to give
5 (524 mg, 96%) as a colorless oil. The *H NMR and **C NMR data for this compound
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was extremely complicated due to its existence of rotamers.

'H NMR (500 MHz, CDCls): & 8.06 (1H, br), 7.71-7.63 (3H, m), 4.20-4.19 (1H, m),
3.98-3.72 (3H, m), 3.30-3.14 (3H, m), 2.19-2.14 (1H, m), 1.66-1.61 (1H, m), 1.45 (9H,
s), 1.08-1.03 (3H, m); **C NMR (125 MHz, CDCls): & 154.82, 154.67, 147.64, 134.02,
133.48, 132.80, 131.98, 131.90, 131.83, 131.72, 130.75, 130.61, 128.44, 128.34, 124.15,
79.84, 79.75, 53.70, 53.38, 51.94, 48.31, 47.58, 45.15, 44.96, 43.67, 42.49, 35.48, 35.13,
29.15, 28.78, 28.28, 23.61, 22.84, 18.55, 17.88; IR (neat): 2976, 2933, 1689 cm™; MS
(El) m/z 399 (M+); HRMS (EI) calcd for Ci7HzsN3O6S: 399.1464 (M+), found:
399.1464; [a]'8 -88.3 (c 1.0, CHClIy).

(R)-5-Methyl[1,4]diazepane-1-carboxylic acid tert-butyl ester (6)

To a stirred solution of 5 (880 mg, 2.20 mmol) in CH3CN (10 mL) were added K,CO3

(609 mg, 4.41 mmol), PhSH (0.3 mL, 3.31 mmol), and the resulting mixture was stirred
for 17 hr at 60 °C. After cooling, the reaction mixture was diluted with CH,Cl,, and
filtered off by Celite and the filtrate was concentrated in vacuo. The residue was
chromatographed on SiO, (CH,Cl,—MeOH = 20 : 1) to give 6 (472 mg, 97%) as a
yellow oil. The *H NMR and *C NMR data for this compound was extremely
complicated due to its existence of rotamers.
'H NMR (500 MHz, CDCls): & 3.70-3.35 (3H, m), 3.30-3.21 (1H, m), 3.10-3.03 (1H,
m), 2.82-2.71 (2H, m), 1.87-1.81 (1H, m), 1.45 (9H, s), 1.44-1.36 (1H, m), 1.13-1.11
(3H, m); *C NMR (125 MHz, CDCls): & 155.14, 78.96, 78.89, 54.54, 54.37, 49.15,
48.53, 48.06, 47.86, 44.64, 43.66, 37.49, 37.37, 28.20, 22.90; IR (neat): 3422, 2974,
2932, 1669 cm™; MS (El) m/z 214 (M+); HRMS (EI) calcd for C11H2,N,0,: 214.1681
(M+), found: 214.1679; [o]'§ +16.4 (c 1.3, MeOH).

(R)-5-Methyl-4-(5-methyl-2-[1,2,3]triazol-2-ylbenzoyl)[1,4]diazepane-1-carboxylic
acid tert-butyl ester (7)

To a stirred solution of 6 (184 mg, 0.86 mmol) in DMF (5 mL) were added 8 (174
mg, 0.86 mmol), EDC (198 mg, 1.03 mmol), HOAt (140 mg, 1.03 mmol), and
N-methylmorpholine (0.5 mL, 4.30 mmol), the resulting mixture was stirred for 16 hr at
room temperature. The reaction mixture was diluted with AcOEt, sat. NaHCO3 ag., and
organic phase was separated, the aqueous mixture was extracted with AcOEt. The
organic phase and extracts were combined, dried over Na,SO,, and concentrated in
vacuo. The residue was chromatographed on SiO, (Hexane—AcOEt = 2 : 1) to give 7
(300 mg, 87%) as a colorless oil. The *H NMR and *C NMR data for this compound
was extremely complicated due to its existence of rotamers.
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'H NMR (500 MHz, CDCls): & 7.92-7.75 (3H, m), 7.33-7.10 (2H, m), 4.87-2.90 (7H,
m), 2.41 (3H, s), 2.19-1.88 (1H, m), 1.71-1.37 (10H, m), 1.31-1.10 (3H, m); **C NMR
(125 MHz, CDCls): 6 169.59, 169.43, 168.98, 168.76, 154.89, 154.69, 154.44, 138.16,
138.11, 137.81, 135.36, 135.24, 133.65, 133.57, 133.30, 130.12, 129.52, 129.44, 129.03,
128.93, 128.27, 128.11, 127.95, 122.22, 122.13, 121.90, 121.83, 79.54, 79.39, 52.02,
51.30, 48.16, 47.53, 46.39, 46.16, 45.49, 45.10, 44.76, 44.41, 43.40, 42.96, 42.43, 42.03,
41.53, 41.16, 39.44, 36.85, 36.40, 35.81, 35.02, 34.76, 34.47, 33.89, 29.40, 28.24, 28.16,
20.73, 20.67, 19.76, 19.5517.96, 17.57, 17.33, 16.67; IR (neat): 1683, 1635 cm™; MS
(El) m/z 399 (M+); HRMS (EI) calcd for CyHy9NsO3: 399.2270 (M+), found:
399.2273; [o] 5 -34.9 (¢ 0.9, CHCI).

[(R)-4-(5-Chlorobenzooxazol-2-yl)-7-methyl[1,4]diazepam-1-yl](5-methyl-2-[1,2,3]-
triazol-2-ylphenyl)methanone (Suvorexant)

To a stirred solution of 7 (320 mg, 0.94 mmol) in CH,Cl, (9 mL) was added TFA (9

mL) at room temperature, and the resulting mixture was stirred for 1 hr. The solvent and
reagent were removed, and then the product was used for the next reaction without
further purification. To a stirred solution of the amine obtained above in CH3;CN (10
mL) was added K,COs; (1.30 g, 9.43 mmol), 9% (263 mg, 1.13 mmol) at room
temperature, and the resulting mixture was stirred for 5 hr at 65 °C. The reaction
mixture was diluted with CH,CI, and filtered off by Celite pad, and the filtrate was
concentrated in vacuo. The residue was chromatographed on SiO, (Hexane— AcOEt =
1: 1) to give Suvorexant (343 mg, 81%) as a white solid. The *H and *C NMR data for
this compound was extremely complicated due to its existence as rotamers. The *H and
13C NMR data for the synthesized compound were identical with those of the literature
data.”’
'H NMR (500 MHz, CDCls): & 7.95-7.68 (3H, m), 7.35-6.93 (5H, m), 4.56 (1H, d, J =
14.3 Hz), 4.24-3.05 (6H, m), 2.43-2.32 (4H, m), 2.14-1.53 (1H, m), 1.30-1.15 (3H, m);
3¢ NMR (125 MHz, CDCl3): 6 169.84, 169.38, 163.02, 162.84, 147.47, 144.73, 144.17,
138.56, 138.16, 135.63, 135.57, 135.53, 134.00, 133.53, 130.57, 129.37, 129.33, 128.89,
128.45, 128.38, 128.07, 122.51, 122.17, 122.07, 120.35, 120.27, 116.31, 116.18, 109.29,
109.18, 109.12, 52.18, 51.47, 48.89, 48.33, 48.06, 47.57, 47.35, 47.02, 45.51, 45.09,
44.87, 44.36, 44.01, 43.80, 41.00 39.86, 36.25, 35.37, 34.21, 33.87, 20.99, 19.88, 17.88,
17.78, 16.67; IR (KBr): 2962, 2925, 1636 cm™; MS (EI) m/z 450 (M+); HRMS (EI)
calcd for Cp3H23NgO-Cl: 450.1571 (M+), found: 450.1568; [a]* -12.4 (c 1.4, MeOH);
1it.3% [a]% -12.1 (c 1.0, MeOH).

35



EEECEHOER

General procedure for the Doebner condensation

To a stirred solution of aldehyde 15a-f (1.00 mmol) in toluene (5 mL) were added
malonic acid (156mg, 1.50 mmol), pyridine (0.12 mL, 1.54 mmol), and aniline (0.01
mL, 0.12 mmol), and the resulting mixture was refluxed for 18 hr. After cooling, the
reaction mixture was diluted with AcOEt and 10% HCI ag. and organic phase was
separated, dried over Na,SO4 and concentrated in vacuo. The residue was
chromatographed on SiO;, (Hexane-Acetone = 100: 1- 40: 1) to give corresponding
carboxylic acid 17a-f.
According to this procedure, the following known carboxylic acids were prepared.
3-(4-Chlorophenyl)acrylic acid (17a: 89 %),”* 3-p-Tolylacrylic acid (17b: 100 %),>
3-(4-Fluoro-phenyl)acrylic acid (17c: 86 %),>® 3-(4-1sopropylphenyl)acrylic acid (17d:
90  %),>*  3-(2,6-Dimethoxyphenylacrylic  acid  (17e: 100 %)
3-(4-Trifluoromethylphenyl)acrylic acid (17f: 100 %).*°

General procedure for the Horner-Wadsworth-Emmons reaction

To a stirred suspension of NaH (133 mg, 3.32 mmol) in THF (5 mL) was added
triethyl phosphonoacetate (0.66 mL, 3.32 mmol) at 0 °C, and the resulting mixture was
stirred at 0 °C. After stirring for 30 min., a solution of aldehyde 15g, h (2.77 mmol) in
THF (5 mL) was added to the reaction mixture, and the resulting mixture was stirred at
room temperature for 18 hr. The reaction was quenched by adding H,0O, and the ageous
mixture was extracted with CH,Cl,, and the organic phase was separated, the aqueous
mixture was extracted with CH,Cl,. The organic phase and extracts were combined,
dried over Na,SO,4, and concentrated in vacuo. The residue was chromatographed on
SiO, (Hexane-Acetone = 90: 1- 80: 1) to give corresponding ethyl ester 16g, h. To a
stirred solution of 16g, h (2.69 mmol), obtained above, in the mixed solvent (20 mL)
with MeOH-H,0 (3: 1) was added LiOH *H,0 (226 mg, 5.38 mmol), and the resulting
mixture was refluxed for 2 hr. After cooling, the solvent was removed, and then the
residue was acidified with 10% HCI ag. The agueous mixture was extracted with AcOEt,
and the organic extracts were dried over Na,SO,, and evaporated to give the carboxylic
acid 17g, h.
According to this procedure, the following known carboxylic acids were prepared.
3-(3,5-Dibromophenyl)acrylic acid (17g: 100 %)% 3-(2,4,6-Trifluorophenyl)acrylic
acid (17h: 99 %).%8
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General procedure for the synthesis of isothiocyanate (18a-h, 20c, i)

To a stirred solution of carboxylic acid 17a-h or 19c, i (0.55 mmol) in CH,CI, for

17a-h or benzene for 19c, i (3 mL) was added SOCI, (0.05 mL, 0.66 mmol), and the
resulting mixture was stirred at room temperature for 18 hr. The solvent was removed,
and then to the residue were added CH,CI, (3 mL), NH;SCN (63 mg, 0.82 mmol), and
PEG-400 (1 drop), and the resulting mixture was stirred at room temperature for 2 hr.
The solvent was removed, and the residue was chromatographed on SiO;
(Hexane-Acetone = 50: 1- 40: 1) to give corresponding isothiocyanate 18a-h and 20c, i
which were used in the next step immediately.
According to this procedure, the following known isothiocyanates were prepared.
3-(4-Chlorophenyl)-acryloyl  isothiocyanate  (18a:  85%),*°  3-p-Tolylacryloyl
isothiocyanate (18b: 60%),%° (4-Fluorophenyl)acetyl isothiocyanate (20c: 48%),
Phenylacetyl isothiocyanate (20i: 75%).%

3-(4-Fluorophenyl)acryloyl isothiocyanate (18c)
Yield 88%:; *H-NMR (400 MHz, CDCls) 8: 6.43 (1H, d, J = 15.8 Hz), 7.13 (2H, t, J =
8.6 Hz), 7.57 (2H, dd, J = 8.6, 5.3 Hz), 7.73 (1H, d, J = 15.8 Hz).

3-(4-1sopropylphenyl)acryloyl isothiocyanate (18d)

Yield 79%; *H-NMR (400 MHz, CDCls) &: 1.25 (6H, d, J = 7.1 Hz), 2.93 (1H, sept, J =
7.1 Hz), 6.45 (1H, d, J = 15.7 Hz), 7.27 (2H, d, J = 8.2 Hz), 7.48 (2H, d, J = 8.2 Hz),
7.73 (1H, d, J = 15.7 Hz).

3-(2,6-Dimethoxyphenyl)acryloyl isothiocyanate (18e)
Yield 27%; *H-NMR (400 MHz, CDCls) &: 3.89 (6H, s), 6.55 (2H, d, J = 8.5 Hz), 6.99
(1H,d, J=15.9 Hz), 7.32 (1H, t, J = 8.5 Hz), 8.23 (1H, d, J = 15.9 Hz).

3-(4-Trifluoromethylphenyl)acryloyl isothiocyanate (18f)

Yield 85%; *H-NMR (400 MHz, CDCls) 8: 6.57 (1H, d, J = 15.9 Hz), 7.66-7.71 (4H, m),
7.78 (1H, d, J = 15.9 Hz).

3-(3,5-Dibromophenyl)acryloyl isothiocyanate (18g)

Yield 63%; *H-NMR (400 MHz, CDCls) &: 6.45 (1H, d, J = 15.8 Hz), 7.58-7.62 (3H, m),
7.74 (1H, s).

3-(2,4,6-Trifluorophenyl)acryloyl isothiocyanate (18h)
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Yield 67%; *H-NMR (400 MHz, CDCls) &: 6.74-6.79 (3H, m), 7.78 (1H, d, J = 16.1
Hz).

General procedure for the synthesis of acyl hydrazino thiourea (23A-0)

To a stirred solution of carboxylic acid 21j-r (1 mmol) in EtOH (3 mL) was added
conc. HCI (1 drop), and the resulting mixture was refluxed for 18 hr. After cooling, the
solvent was removed, and then the residue was added sat. NaHCOg3 aq., and the aqueous
mixture was extracted with CH,Cl,. The organic extracts were dried over Na,SOy, and
the solvent was removed to afford the corresponding ethyl ester, which was used for the
next reaction without further purification. To a stirred solution of ethyl ester (1 mmol),
obtained above, in EtOH (0.5 mL) was added hydrazine monohydrate (0.05 mL, 1
mmol), and the resulting mixture was refluxed for 18 hr. The solvent was removed to
give the corresponding acylhydrazide, which was used for the next reaction without
further purification. To a stirred solution of acylhydrazide, obtained above, in CH,ClI; (1
mL) was added a solution of isothiocyanate 18a-h or 20c, i (1 mmol) in CH,CI, (5 mL),
and the resulting mixture was stirred at room temperature for 18 hr. The insoluble solid
was corrected by filtration, and dried to give acyl hydrazino thiourea 23A-U.

3-(4-Chlorophenyl)-N-[N'-(2-thiophen-2-ylacetyl)-hydrazinocarbothioyl]acrylamide
(23A)

Yield 64%; *H-NMR (400 MHz, DMSO-d6) &: 3.85 (2H, s), 6.95-7.01 (3H, m), 7.38
(1H, dd, J =5.0, 1.3 Hz), 7.53 (2H, d, J = 8.5 Hz), 7.64 (2H, d, J = 8.5 Hz), 7.73 (1H, d,
J = 15.9 Hz), 11.16 (1H, br), 11.66 (1H, br), 12.57 (1H, br); *C-NMR (100 MHz,
DMSO-d6) &: 33.90, 120.18, 125.18, 126.65, 126.67, 129.20, 129.90, 132.97, 135.26,
136.19, 143.14, 165.56, 166.26, 176.63; IR (KBr): 1630, 1655, 1684, 3211 cm™; MS
(EI): m/z 379 (M*); HRMS: calcd for CisH14>°CIN3O,S, 379.0216, found 379.0193;
Mp: 232-233°C (from EtOH). Purity (HPLC) > 98%

N-[N'-(2-Thiophen-2-ylacetyl)hydrazinocarbothioyl]-3-p-tolylacrylamide (23B)

Yield 77%; *H-NMR (400 MHz, DMSO-d6) &: 2.33 (3H, s), 3.85 (2H, s), 6.92-6.98 (3H,
m), 7.27 (2H, d, J = 7.9 Hz), 7.38 (1H, dd, J = 5.1, 1.0 Hz), 7.51 (2H, d, J = 7.9 Hz),
7.69 (1H, d, J = 15.9 Hz), 11.14 (1H, br), 11.60 (1H, br), 12.59 (1H, br); *C-NMR (100
MHz, DMSO-d6) &: 21.09, 33.92, 118.26, 125.20, 126.66, 126.69, 128.30, 129.75,
131.32, 136.22, 140.95, 144.69, 165.96, 166.26, 176.69; IR (KBr): 1630, 1661, 1684,
3227 cm™; MS (El): m/z 359 (M"); HRMS: calcd for C17H17N30,S, 359.0763, found
359.0766; Mp: 212-213°C (from EtOH). Purity (HPLC) > 98%
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3-(4-Fluorophenyl)-N-[N'-(2-thiophen-2-ylacetyl)-hydrazinocarbothioyl]acrylamide
(23C)

Yield 89%; *H-NMR (400 MHz, DMSO-d6) &: 3.85 (2H, s), 6.93 (1H, d, J = 15.9 Hz),
6.96-6.99 (2H, m), 7.31 (2H, t, J = 8.8 Hz), 7.38 (1H, dd, J = 4.9, 1.5 Hz), 7.69 (2H, dd,
J =88, 5.6 Hz), 7.74 (1H, d, J = 15.9 Hz), 11.15 (1H, br), 11.64 (1H, br), 12.58 (1H,
br); *C-NMR (100 MHz, DMSO-d6) &: 33.93, 116.25 (d, J = 22.3 Hz), 119.25, 125.23,
126.69, 126.72, 130.63 (d, J = 8.3 Hz), 130.73 (d, J = 3.3 Hz), 136.22, 143.42, 163.46
(d, J = 248.9 Hz), 165.73, 166.31, 176.78; IR (KBr): 1628, 1651, 1680, 3186 cm™; MS
(ED: m/z 363 (M"); HRMS: calcd for C16H14FN30,S, 363.0511, found 363.0513; Mp:
215-216°C (from Acetone). Purity (HPLC) = 96.28%

3-(4-1sopropylphenyl)-N-[N'-(2-thiophen-2-ylacetyl)-hydrazinocarbothioyl]acrylamide
(23D)

Yield 50%; *H-NMR (400 MHz, DMSO-d6) &: 1.20 (6H, d, J = 6.8 Hz), 2.91 (1H, sept,
J=6.8 Hz), 3.85 (2H, s), 6.93-6.98 (3H, m), 7.34 (2H, d, J = 8.1 Hz), 7.38 (1H, dd, J =
5.0, 1.3 Hz), 7.54 (2H, d, J = 8.1 Hz), 7.70 (1H, d, J = 15.9 Hz), 11.14 (1H, br), 11.62
(1H, br), 12.59 (1H, br); *C-NMR (100 MHz, DMSO-d6) &: 23.56, 33.40, 33.89,
118.37, 125.18, 126.64, 126.67, 127.12, 128.40, 131.73, 136.20, 144.63, 151.64, 165.92,
166.24, 176.78; IR (KBr): 1605, 1626, 1682, 3210 cm™; MS (El): m/z 387 (M");
HRMS: calcd for Ci9H2:N30,S, 387.1075, found 387.1078; Mp: 201-202°C (from
AcOEt). Purity (HPLC) > 98%

3-(2,6-Dimethoxyphenyl)-N-[N'-(2-thiophen-2-ylacetyl)hydrazinocarbothioyl]-
acrylamide (23E)

Yield 59%:; *H-NMR (400 MHz, DMSO-d6) &: 3.87 (8H, s), 6.71 (2H, d, J = 8.3 Hz),
6.96-6.98 (2H, m), 7.34-7.38 (3H, m), 8.06 (1H, d, J = 15.9 Hz), 11.12 (1H, br), 11.67
(1H, br), 12.73 (1H, br); *C-NMR (100 MHz, DMSO-d6) &: 33.90, 55.92, 104.07,
110.99, 120.95, 125.18, 126.62, 126.67, 132.55, 135.32, 136.23, 136.86, 159.82, 166.17,
167.53, 176.86; IR (KBr): 1611, 1653, 1670, 3219 cm™; MS (El): m/z 405 (M");
HRMS: calcd for CigH19N3O4S, 405.0804, found 405.0826; Mp: 220-221°C (from
Hexane and Acetone). Purity (HPLC) > 98%

N-[N'-(2-Thiophen-2-ylacetyl)hydrazinocarbothioyl]-3-(2,4,6-trifluorophenyl)-
acrylamide (23F)
Yield 69%; 'H-NMR (400 MHz, DMSO-d6) &: 3.85 (2H, s), 6.96-6.98 (2H, m), 7.20
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(1H, d, J = 16.0 Hz), 7.36-7.40 (3H, m), 7.60 (1H, d, J = 16.0 Hz), 11.17 (1H, br), 11.87
(1H, br), 12.57 (1H, br); *C-NMR (100 MHz, DMSO-d6) &: 33.90, 101.73 (td, J = 26.9,
2.5 Hz), 108.66 (td, J = 14.9, 5.0 Hz), 124.65, 125.19, 126.65, 126.68, 129.11, 136.19,
161.39 (ddd, J = 253.9, 15.7, 9.1 Hz), 163.01 (dt, J = 251.4, 16.5 Hz), 165.39, 166.27,
176.44; IR (KBr): 1624, 1653, 1684, 3190 cm™; MS (El): m/z 399 (M*); HRMS: calcd
for C16H12F3N30,S, 399.0323, found 399.0315; Mp: 207-208°C. Purity (HPLC) > 98%

3-(4-Fluorophenyl)-N-(N'-phenylacetylhydrazino-carbothioyl)acrylamide (23G)

Yield 89%; *H-NMR (400 MHz, DMSO-d6) &: 3.62 (2H, s), 6.93 (1H, d, J = 15.7 Hz ),
7.25-7.32 (7TH, m), 7.69 (2H, dd, J = 8.8, 5.6 Hz), 7.73 (1H, d, J = 15.7 Hz), 11.10 (1H,
s), 11.62 (1H, s), 12.56 (1H, s); *C-NMR (100 MHz, DMSO0-d6) &: 39.57, 116.20 (d, J
=215 Hz), 119.25, 126.61, 128.25, 129.20, 130.57 (d, J = 9.1 Hz), 130.71 (d, J = 3.3
Hz), 135.26, 143.33, 163.41 (d, J = 248.9 Hz), 165.66, 167.29, 176.77; IR (KBr): 1629,
1651, 1681, 3191 cm™; MS(EI): m/z 357 (M+); HRMS: calcd for CigHigFN30,S
357.0947 , found: 357.0957; Mp: 212-213°C. Purity (HPLC) > 98%

N-[N'-(2-Thiophen-2-ylacetyl)hydrazinocarbothioyl]-3-(4-trifluoromethylphenyl)-
acrylamide (23H)

Yield 83%; 'H-NMR (400 MHz, DMSO-d6) &: 3.86 (2H, s), 6.95-6.99 (2H, m), 7.11
(1H, d, J = 15.9 Hz), 7.38 (1H, dd, J = 4.9, 1.5 Hz), 7.76-7.83 (5H, m), 11.17 (1H, br),
11.72 (1H, br), 12.53 (1H, br); *C-NMR (100 MHz, DMSO-d6) &: 33.93, 122.34,
124.00 (q, J = 272.4 Hz), 125.22, 126.02 (q, J = 4.1 Hz), 126.70, 127.83, 128.86, 130.24
(9, J = 32.0 Hz), 136.19, 138.03 (q, J = 1.7 Hz), 142.66, 165.28, 166.34, 176.62; IR
(KBr): 1636, 1661, 1684, 3196 cm™; MS (El): m/z 413 (M"); HRMS: calcd for
C17H14F3N30,S, 413.0479, found 413.0487; Mp: 224-225°C. Purity (HPLC) > 98%

N-(N'-Phenylacetylhydrazinocarbothioyl)-3-(2,4,6-trifluorophenyl)acrylamide (231)
Yield 75%; *H-NMR (400 MHz, DMSO-d6) &: 3.62 (2H, s), 7.19 (1H, d, J = 16.1 Hz),
7.23-7.40 (7H, m), 7.59 (1H, d, J = 16.1 Hz), 11.13 (1H, br), 11.86 (1H, br), 12.53 (1H,
br) ; *C-NMR (100 MHz, DMSO-d6) &: 39.54, 101.71 (td, J = 27.3, 3.3 Hz), 108.64 (td,
J = 16.5, 5.0 Hz), 124.65, 126.60, 128.25, 129.07, 129.18, 135.25, 161.36 (ddd, J =
254.7,15.7, 9.9 Hz), 162.99 (dt, J = 252.2, 17.2 Hz), 165.35, 167.28, 176.47; IR (KBr):
1628, 1651, 1687, 3215 cm™; MS (E1): m/z 393 (M*); HRMS: calcd for C1gH14F3sN305S
393.0759, found 393.0741; Mp: 210-211°C. Purity (HPLC) > 98%

3-(3,5-Dibromophenyl)-N-(N'-phenylacetylhydrazino-carbothioyl)acrylamide (23J)
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Yield 70%; *H-NMR (400 MHz, DMSO-d6) &: 3.62 (2H, s), 7.06 (1H, d, J = 15.9 Hz),
7.23-7.32 (5H, m), 7.66 (1H, d, J = 15.9 Hz), 7.84 (2H, s), 7.92 (1H, s), 11.13 (1H, br),
11.57 (1H, br), 12.47 (1H, br) ; *C-NMR (100 MHz, DMSO-d6) &: 39.59, 122.79,
123.12, 126.66, 128.30, 129.24, 129.80, 134.88, 135.26, 138.32, 141.06, 164.99, 167.42,
176.69; IR (KBr): 1632, 1655, 1684, 3180 cm™; MS (El): m/z 495 (M*); HRMS: calcd
for C15H15BroN30,S 494.9252, found 494.9232; Mp: 192-193°C. Purity (HPLC) > 98%

3-(4-Fluorophenyl)-N-[N'-(thiophene-2-carbonyl)-hydrazinocarbothioyl]acrylamide
(23K)

Yield 85%; *H-NMR (400 MHz, DMSO-d6) &: 6.98 (1H, d, J = 15.7 Hz), 7.21 (1H, t, J
=45Hz),7.32(2H,t,J=8.7Hz), 7.69-7.72 (2H, m), 7.77 (1H, d, J = 15.7 Hz), 7.87
(1H, d, J = 4.5 Hz), 7.90 (1H, d, J = 4.5 Hz), 11.10 (1H, br), 11.67 (1H, br), 12.14 (1H,
br); *C-NMR (100 MHz, DMSO-d6) &: 116.24 (d, J = 22.3 Hz), 119.41, 128.21, 129.60,
130.63 (d, J = 9.1 Hz), 130.76 (d, J = 3.3 Hz), 132.00, 136.63, 143.47, 159.48, 163.45
(d, J = 248.9 Hz), 165.44, 177.93; IR (KBr): 1598, 1632, 1684, 3172 cm™; MS (El): m/z
349 (M"); HRMS: calcd for C15H12FN30,S, 349.0355, found 349.0347; Mp: 217-218°C.
Purity (HPLC) > 98%

3-(2,6-Dimethoxyphenyl)-N-(N'-phenylacetylhydrazino-carbothioyl)acrylamide (23L)
Yield 73%; 'H-NMR (400 MHz, DMSO-d6) &: 3.62 (2H, s), 3.89 (6H, s), 6.71 (2H, d, J
= 8.3 Hz), 7.25-7.39 (7H, m), 8.05 (1H, d, J = 15.9 Hz), 11.07 (1H, s), 11.65 (1H, s),
12.70 (1H, br); *C-NMR (100 MHz, DMSO-d6) §: 39.59, 55.94, 104.09, 111.02,
121.00, 126.63, 128.29, 129.21, 132.57, 135.19, 135.31, 159.84, 167.26, 167.53,
177.00; IR (KBr): 1609, 1660, 1668, 3227cm™; MS (El): m/z 399 (M*); HRMS: calcd
for CaoH21N30,4S 399.1253, found 399.1246; Mp: 211-212°C. Purity (HPLC) > 98%

3-(2,6-Dimethoxyphenyl)-N-[N'-(thiophene-2-carbonyl)-hydrazinocarbothioyl]-
acrylamide (23M)

Yield 26%; "H-NMR (400 MHz, DMSO-d6) &: 3.88 (6H, s), 6.72 (2H, d, J = 8.5 Hz),
7.21 (1H,t,J=5.1 Hz), 7.37-7.42 (2H, m), 7.84-7.90 (2H, m), 8.09 (1H, d, J = 15.9 Hz),
11.07 (1H, br), 11.68 (1H, br), 12.14 (1H, br); *C-NMR (125 MHz, DMSO-d6) &:
56.43, 104.57, 109.48, 111.51, 121.58, 128.69, 130.02, 132.47, 133.07, 135.78, 160.34,
167.77, 170.80, 171.20; IR (KBr): 1595, 1609, 1674, 3223 cm™; MS (El): m/z 391
(M"); HRMS: calcd for Ci7H;17N304S, 391.0660, found 391.0657; Mp: 209-210°C.
Purity (HPLC) > 98%
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3-(3,5-Dibromophenyl)-N-{N'-[2-(4-fluorophenyl)acetyl]hydrazinocarbothioyl}-
acrylamide (23N)

Yield 28%; *H-NMR (400 MHz, DMSO-d6) &: 3.61 (2H, s), 7.06 (1H, d, J = 16.0 Hz),
7.11-7.35 (4H, m), 7.66 (1H, d, J = 16.0 Hz), 7.84 (2H, s), 7.92 (1H, s), 11.11 (1H, br),
11.56 (1H, br), 12.44 (1H, br); **C-NMR (100 MHz, DMSO-d6) &: 38.72, 115.06 (d, J =
21.5 Hz), 122.79, 123.17, 129.86, 130.95 (d, J = 8.3 Hz), 131.45 (d, J = 2.5 Hz), 134.94,
138.34, 141.15, 165.63, 166.23 (d, J = 241.5 Hz), 167.50, 176.07; IR (KBr): 1630, 1650,
1682, 3196 cm™; MS (El): m/z 515 (M"); HRMS: calcd for CigHis""Br,FN3O,S
512.9153, found 512.9162; Mp: 195-196°C. Purity (HPLC) > 98%

3-(3,5-Dibromophenyl)-N-[N'-(3-phenylpropionyl)hydrazinocarbothioyl]acrylamide
(230)

Yield 23%; *H-NMR (400 MHz, DMSO-d6) &: 2.57 (2H, t, J = 7.8 Hz), 2.87 (2H, t, J =
7.8 Hz), 7.06 (1H, d, J = 16.0 Hz), 7.18-7.28 (5H, m), 7.67 (1H, d, J = 16.0 Hz), 7.84
(2H, d, J = 1.5 Hz), 7.92 (1H, t, J = 1.5 Hz), 10.98 (1H, br), 11.54 (1H, br), 12.47 (1H,
br); *C-NMR (100 MHz; DMSO-d6) &: 30.57, 34.46, 122.80, 123.10, 125.99, 128.22,
128.30, 129.76, 129.51, 132.25, 138.30, 140.80, 168.68, 176.29, 180.24; IR (KBr):
1636, 1650, 1685, 3233 cm™; MS (El): m/z 511 (M*); HRMS: calcd for
C1gH17"°BroN30,S 508.9409, found 508.9407; Mp: 213-214°C. Purity (HPLC) > 98%

2-Phenyl-N-[N'-(2-thiophen-2-ylacetyl)hydrazinocarbothioyl]acetamide (23P)

Yield 63%; "H-NMR (400 MHz, DMSO-d6) &: 3.74 (2H, s), 3.81 (2H, s), 6.93-6.95 (2H,
m), 7.24-7.37 (6H, m), 11.06 (1H, br), 11.73 (1H, br), 12.30 (1H, br); **C-NMR (100
MHz, DMSO-d6) &: 33.94, 42.11, 125.24, 126.70, 126.74, 127.08, 128.32, 128.51,
129.41, 134.30, 166.39, 167.43, 176.90; IR (KBr): 1537, 1676, 1697, 3179cm™; MS
(EN): m/z 333 (M"); HRMS: calcd for C15H15N30,S, 333.0606, found 333.0607; Mp:
161-162°C. Purity (HPLC) > 98%

N-{N'-[2-(4-Fluorophenyl)acetyl]hydrazinocarbothioyl}-2-phenylacetamide (23Q)
Yield 55%; *H-NMR (400 MHz, DMSO-d6) &: 3.57 (2H, s), 3.74 (2H, s), 7.11 (2H, t, J
= 8.7 H), 7.20-7.40 (7H, m), 10.10 (1H, br), 11.02 (1H, br), 11.73 (1H, br); *C-NMR
(100 MHz, DMSO-d6) &: 38.64, 42.07, 114.98 (d, J = 21.5 Hz), 127.01, 128.45, 129.37,
131.06 (d, J = 8.3 Hz), 131.43 (d, J = 2.5 Hz), 134.30, 161.16 (d, J = 242.3 Hz), 167.33,
172.57, 177.11; IR (KBr): 1589, 1674, 1699, 3194 cm™; MS (El): m/z 345 (M");
HRMS: calcd for C;7;H16FN3O,S 345.0947, found 345.0951; Mp: 182-183°C. Purity
(HPLC) > 98%
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2-Phenyl-N-[N'-(2-m-tolylacetyl)hydrazinocarbothioyl]acetamide (23R)

Yield 24%; *H-NMR (400 MHz, DMSO-d6) &: 2.26 (3H, s), 3.53 (2H, s), 3.74 (2H, s),
7.09-7.29 (9H, m), 11.01 (1H, br), 11.72 (1H, br), 12.28 (1H, br); **C-NMR (100 MHz,
DMSO-d6) &: 20.96, 40.08, 42.04, 126.24, 127.00, 127.22, 128.15, 128.44, 129.36,
129.78, 134.29, 135.13, 137.27, 167.33, 172.55, 176.75; IR (KBr): 1590, 1653, 1691,
3191 cm™; MS (EI): m/z 341 (M*); HRMS: calcd for CigH10N30,S 341.1198, found
341.1198; Mp: 149-150°C. Purity (HPLC) > 98%

N-{N'-[2-(2,6-Difluorophenyl)acetyl]hydrazinocarbothioyl}-2-phenylacetamide (23S)
Yield 88%; *H-NMR (400 MHz, DMSO-d6) &: 3.67 (2H, s), 3.74 (2H, s), 7.07 (2H, t, J
= 7.4 Hz), 7.22-7.40 (6H, m), 11.07 (1H, br), 11.73 (1H, br), 12.23 (1H, br); **C-NMR
(100 MHz, DMSO-d6) &: 26.73, 42.06, 110.87 (t, J = 20.7 Hz), 111.26 (dd, J = 19.0, 6.6
Hz), 127.00, 128.44, 129.35, 129.40 (t, J = 10.3 Hz), 134.29, 161.08 (dd, J = 246.5, 8.3
Hz), 165.60, 172.53, 177.32; IR (KBr): 1628, 1663, 1700, 3180 cm™; MS (El): m/z 363
(M"); HRMS: calcd for Cyi7H15F2N30,S 363.0857, found 363.0851; Mp: 174-175°C.
Purity (HPLC) > 98%

N-{N'-[2-(3,5-Difluorophenyl)acetyl]hydrazinocarbothioyl }-2-phenylacetamide (23T)
Yield 4%; *H-NMR (400 MHz, DMSO-d6) &: 3.74 (2H, s), 4.03 (2H, s), 7.03-7.12 (3H,
m), 7.23-7.34 (5H, m), 11.02 (1H, br), 11.74 (1H, br), 12.18 (1H, br); **C-NMR (100
MHz, DMSO-d6) &: 40.79, 42.04, 102.17 (t, J = 25.6 Hz), 112.43 (dd, J = 18.6, 7.0 Hz),
126.99, 128.43, 129.35, 134.28, 139.58 (t, J = 10.3 Hz), 162.12 (dd, J = 245.2, 13.6 Hz),
166.42, 172.43, 177.72; IR (KBr): 1627, 1653, 1684, 3187 cm™; MS (El): m/z 363
(M"); HRMS: calcd for Ci7H15F2N30,S 363.0838, found 363.0849; Mp: 178-179°C.
Purity (HPLC) > 98%

2-(4-Fluorophenyl)-N-{N'-[2-(4-fluorophenyl)acetyl]hydrazinocarbothioyl }acetamide
(23U)

Yield 35%; *H-NMR (400 MHz, DMSO-d6) &: 3.57 (2H, s), 3.74 (2H, s), 7.12-7.32 (8H,
m), 11.03 (1H, br), 11.72 (1H, br), 12.28 (1H, br); *C-NMR (100 MHz, DMSO-d6) &:
38.60, 41.08, 114.93 (d, J = 19.8 Hz), 115.15 (d, J = 19.8 Hz), 130.38 (d, J = 2.5 Hz),
130.01 (d, J = 8.3 Hz), 131.32 (d, J = 7.4 Hz), 131.40 (d, J = 3.3 Hz), 161.13 (d, J =
242.3 Hz), 161.32 (d, J = 242.3 Hz), 167.24, 172.38, 176.98; IR (KBr): 1610, 1669,
1700, 3194 cm™; MS (El): m/z 363 (M*); HRMS: calcd for C17H15F2N30,S 363.0853,
found 363.0857; Mp: 178-179°C. Purity (HPLC) > 98%
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Synthesis of N-(4-benzyloxyphenyl)-2-(2-p-tolylethene-sulfonylamino)acetamide (24)

To a stirred solution of (p-Benzyloxyphenylcarbamoyl)- methylcarbamic acid

tert-butyl ester®® (140 mg, 0.39 mmol) in CH,Cl, (3mL) was added TFA (0.30 mL, 3.95
mmol), and the resulting mixture was stirred at room temperature for 18 hr. The reaction
was quenched with sat. NaHCO3 ag, and the organic phase was separated. The aqueous
layer was extracted with CH,Cl,. The organic phase and extracts were combined, dried
over K,COg, and concentrated in vacuo to yeild corresponding amine (80 mg, 84 %),
which was used for the next reaction without further purification. To a solution of the
amine, obtained above, in CH,Cl, (5 mL) were added Et;N (0.17 mL, 1.22 mmol),
DMAP (41 mg, 0.33 mmol) at room temperature, and the resulting mixture was added
2-p-tolylethene-sulfonyl chloride® at 0 °C, and then the resulting mixture was stirred at
room temperature for 18 hr. The solvent was removed, and the residue was
chromatographed on SiO, (Hexane-Acetone = 6 : 1) to give sulfoneamide 24 (94 mg,
66 %).
'H-NMR (400 MHz, CDCls) &: 2.36 (3H, s), 3.80 (2H, d, J = 6.1 Hz), 5.00 (2H, s), 5.29
(1H, br), 6.68 (1H, d, J = 15.4 Hz), 6.88 (2H, d, J = 9.0 Hz), 7.17 (2H, d, J = 7.8 Hz),
7.25-7.45 (9H, m), 7.49 (1H, d, J = 15.4 Hz), 8.02 (1H, br); *C-NMR (125 MHz,
DMSO-d6) &: 20.99, 45.59, 69.33, 114.79, 120.80, 125.89, 127.64, 127.77, 128.31,
128.39, 129.51, 130.07, 131.90, 137.13, 139.05, 140.35, 154.38, 166.45; IR (KBr): 1142,
1316, 1511, 1662, 3287 cm™; MS (El): m/z 436 (M*); HRMS: calcd for CpH24N204S
436.1457, found 436.1457; Mp: 178-179°C. Purity (HPLC) > 98%

Synthesis of N-{2-[3-(3,4-dichlorophenyl)ureido]phenyl}-4-methylbenzenesulfonamide
(25)

To a stirred solution of N-(2-aminophenyl)-4-methylbenzene-sulfonamide® (100 mg,
0.38 mmol) in CH,CI, (5 mL) was added 3,4-dichlorophenylisocyanate (72 mg, 0.38
mmol), and the reaction mixture was stirred at room temperature for 18 hr. The
insoluble solid was corrected by filtration, and dried to provide sulfonamide 25 (129 mg,
75 %).

'H-NMR (500 MHz, CDCl5) &: 2.40 (3H, s), 6.68 (1H, dd, J = 7.8, 1.2 Hz), 6.92 (1H, td,
J=17.8, 1.2 Hz), 7.06 (1H, br), 7.10 (1H, br), 7.18 (1H, dd, J = 9.0, 2.5 Hz), 7.20-7.27
(3H, m), 7.30 (1H, d, J = 9.0 Hz), 7.57 (1H, br), 7.58 (1H, d, J = 2.5 Hz), 7.64 (2H, d, J
= 8.6 Hz), 7.79 (1H, dd, J = 7.8, 1.2 Hz); *C-NMR (100 MHz, DMS0-d6) &: 21.00,
118.14, 119.16, 121.27, 122.41, 123.10, 125.35, 127.20, 127.32, 127.61, 129.52, 130.63,
131.11, 136.26, 136.46, 140.08, 143.30, 152.18; IR (KBr): 1154, 1324, 1545, 1658,
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3327 cm; MS (El): m/z 449 (M*); HRMS: calcd for CaoHi7>°Cl,N3O5S 449.0372,
found 449.0364; Mp: 204-205°C. Purity (HPLC) = 96.51%
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For the assay of compounds 23A-U, 24, 25 recombinant human SRR (8 pg) with
C2D2 mutation® in a final volume of 125 uL of 100 mM HEPES (pH 8.0), 10 uM PLP,
1 mM MgCl,, 5 mM DTT, 1 mM ATP, 20 mM L-Ser, and 1 mM inhibitors. Reactions
were proceeded more than 8 hr at 37 °C. The reaction mixture (25 uL) was further
incubated in 100 mM HEPES (pH 8.0), 10 uM PLP, and recombinant Dsdl in a final
volume of 50 uL for 30 min at 30 °C. The reaction mixture was mixed with 50 pL of
0.05% DNP in 2 M HCI aq. After the incubation for 5 min at 30 °C, 100 uL of EtOH
and 125 pL of 10 M NaOH ag. were sequentially added. Absorbance at 515 nm of the
resultant hydrazine was measured after 10 min incubation at room temperature. The
activity of the inhibitors was evaluated with the percentage of the D-serine production
compared with that without inhibitors.
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The Arc-Luc HL Tg mice® were anesthetized by inhalation of 1.5% isoflurane before
and during imaging. After the i.p. injection of luciferin EF (Promega) dissolved in PBS
(pH 7.4) at 150 mg/kg BW, the bioluminescence signal intensity in Arc-Luc HL Tg mice
was measured using an in vivo imaging system (Clairvivo OPT; Shimadzu Co., Kyoto,
Japan). Bioluminescence images were taken for 60 s with 4 x 4 binning without using
an optical filter. The bioluminescence intensity at each time point was adopted the
strongest intensity in measurement result about 5 times. Pseudocolored luminescent
images representing the spatial distribution of emitted photons were overlaid on
photographs of mice taken in the chamber under a dim light. The ROIs, including the
lower end of the ear to corner of the eye were selected. Data were expressed as the mean
number of photons in the ROI. Bioluminescence signal intensity was calculated from
bioluminescence images by ROI analysis of NIH ImageJ. After the first imaging, we
administered vehicle (PEG-400) or 23J dissolved in PEG-400 at 15 mg/kg BW p.o.
under anesthesia. 3 hours after the administration of 23J or vehicle, we measured
bioluminescence signals as a basal level and i.p. injected KA (Tocris, Bristol, UK)
dissolved in saline at 20 mg/kg BW under anesthesia. The fold changes of the
bioluminescence signals intensity are calculated from the measured photon intensity of
ROls at each time point.
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To a stirred solution of DL-lactic acid 28 (100 mg, 1.11 mmol) in pyridine (5 mL) was
added acetic anhydride (136 mg, 1.33 mmol), and the resulting mixture was stirred at
room temperature for 18 hr. The reaction mixture was diluted with AcOEt and 10 %
HCI ag., and organic phase was separated, the aqueous mixture was extracted with
AcOEt. The organic phase and extracts were combined, dried over Na,SO4 and
concentrated in vacuo to yield acetate, which was used for the next reaction without
further purification. To a stirred solution of acetate in CH,Cl, (5 mL) was added CDI
(198 mg, 1.22 mmol), and the resulting mixture was stirred at room temperature for 1 hr.
After then, to the resulting mixture was added aniline (1.11 mmol), and the reaction
mixture was stirred at room temperature for 16 hr. The reaction mixture was diluted
with AcOEt and10 % HCI ag. and organic phase was separated, the aqueous mixture
was extracted with AcOEt. The organic phase and extracts were combined, dried over
Na,SO4, and concentrated in vacuo.The residue was chromatographed on SiO;
(Hexane-Acetone = 15: 1-10: 1) to give corresponding amide 29A, B.

2-(acetyloxy)-N-(2-ethylphenyl)propanamide (29A)

Yield 69 %; "H-NMR (400 MHz, CDCls): & 1.25 (3H, t, J = 7.4 Hz), 1.59 (3H, d, J =
6.9 Hz), 2.21 (3H, s), 2.61 (2H, 9, J = 7.4 Hz), 5.39 (1H, q, J= 6.9 Hz), 7.14 (1H, d, J =
7.0 Hz), 7.21-7.23 (2H, m), 7.86 (1H, br), 7.91 (1H, d, J = 7.0 Hz)

2-(acetyloxy)-N-phenylpropanamide (29B: 71 %)

To a stirred solution of amide 29A, B (0.84 mmol) in MeOH (5 mL) was added K,CO3
(175 mg, 1.67 mmol), and the resulting mixture was stirred at room temperature for 2 hr.
The reaction was quenched with 10 % HCI ag. and the aqueous mixture was extracted
with AcOEt. The organic extracts were combined, dried over Na,SQO,4, and concentrated
in vacuo to afford the alcohol, which was used for the next reaction without further
purification. To a stirred solution of the alcohol, obtained above, in CH,Cl, (5 mL) were
added EDC (323 mg, 1.69 mmol), DMAP (10 mg, 0.08 mmol) and
3-[(2-chlorophenyl)thio]propanoic acid*® (183 mg, 0.84 mmol), and the resulting
mixture was stirred at room temperature for 18 hr. The resulting mixture was diluted
with CH.Cl, and sat. NaHCOg3 ag., and organic phase was separated, the agqueous
mixture was extracted with CH,Cl,. The organic phase and extracts were combined,
dried over Na,SO,, and concentrated in vacuo.The residue was chromatographed on
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SiO; (Hexane-Acetone = 15: 1-10: 1) to give corresponding amide 30A, B.

3-(2-Chlorophenylsulfanyl)propionic acid 1-(2-ethylphenylcarbamoyl)ethyl ester (30A)

Yield 69 %; mp: 118-120 °C; IR (KBr): 1179, 1246, 1370, 1456, 1539, 1665, 1733,
3251 cm™; *H-NMR (400 MHz, CDCls): § 1.20 (3H, t, J = 7.5 Hz), 1.60 (3H, d, J = 6.7
Hz), 2.57 (2H, q, J = 7.5 Hz), 2.80 (2H, t, J = 7.0 Hz), 3.27 (2H, t, J = 7.0 Hz), 5.42 (1H,
g, J = 6.7 Hz), 7.13-7.23 (5H, m), 7.35 (1H, d, J = 8.0 Hz), 7.38 (1H, d, J = 8.0 Hz),
7.81 (1H, d, J = 7.9 Hz), 7.86 (1H, br); *C-NMR (100 MHz, DMSO-d6): & 14.25,
17.58, 23.80, 26.21, 33.01, 70.35, 125.99, 126.27, 126.62, 126.76, 127.67, 127.90,
128.60, 129.59, 131.51, 134.78, 135.00, 138.86, 169.10, 170.61; MS (El): m/z 391
(M"); HRMS: calcd for CaoH2 CINO;S 391.9116, found 391.1018.

3-(2-Chlorophenylsulfanyl)propionic acid 1-phenylcarbamoylethyl ester (30B)

Yield 40 %; mp: 122-124 °C; IR (KBr): 1178, 1371, 1445, 1539, 1668, 1732, 3261
cm™; *H-NMR (400 MHz, CDCls): & 1.59 (3H, d, J = 7.0 Hz), 2.79-2.84 (2H, m),
3.27-3.31 (2H, m), 5.40 (1H, q, J=7.0 Hz), 7.13 (1H, t, J = 7.6 HZz), 7.16-7.25 (2H, m),
7.32 (2H, t, J = 7.6 Hz), 7.36-7.42 (2H, m), 7.55 (2H, d, J = 7.6 Hz), 8.04 (1H, br);
BC-NMR (100 MHz, DMSO-d6): § 17.41, 26.23, 32.95, 70.41, 119.51, 123.62, 126.78,
127.72, 127.90, 128.73, 129.59, 131.54, 134.94, 138.48, 168.57, 170.63; MS (El): m/z
363 (M*); HRMS: calcd for C1gH15°>CINO5S 363.8584, found 363.0694.

To a stirred solution of 4’-aminoacetanilide 31 (100 mg, 0.67 mmol) in CH,Cl, (5 mL)
were added EtzN (0.19 mL, 1.33 mmol) and acetoxyacetyl chloride 32 (0.08 mL, 0.73
mmol) at 0 °C, and the resulting mixture was stirred at room temperature for 1.5 hr. The
reaction was quenched with satd. NaHCO3 ag., and the organic phase was separated, the
agueous mixture was extracted with CH,Cl,. The organic phase and extracts were
combined, dried over Na,SO,, and concentrated in vacuo.The residue was
chromatographed on SiO, (CH,Cl,-MeOH = 40: 1) to give amide 33.

N-[4-(acetylamino)phenyl]-2-(acetyloxy)acetamide (33)
Yield 80 %; 'H-NMR (400 MHz, CDCls): § 2.18 (3H, s), 2.24 (3H, s), 4.69 (2H, ),
7.20 (1H, br), 7.45 (4H, s), 7.77 (1H, br)

To a stirred solution of amide 33 (0.42 mmol) in MeOH (4 mL) was added K,CO3 (88
mg, 0.64 mmol), and the resulting mixture was stirred at room temperature for 2 hr. The

resulting mixture was quenched with H,O and the aqueous mixture was extracted with
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AcOEt. The organic extracts were combined, dried over Na,SO,4, and concentrated in
vacuo to afford the alcohol, which was used for the next reaction without further
purification. To a stirred solution alcohol, obtained above, in CH,Cl, (5 mL) were added
EDC (163 mg, 0.85 mmol), DMAP (5 mg, 0.04 mmol) and various propanoic acid (0.42
mmol), and the resulting mixture was stirred at room temperature for 18 hr. The
resulting mixture was diluted with CH,Cl, and quenched 10 % HCI ag., and organic
phase was separated, the aqueous mixture was extracted with CH,Cl,. The organic
phase and extracts were combined, dried over Na,SO,4, and concentrated in vacuo.The
residue was chromatographed on SiO, (CH,Cl,-MeOH = 70: 1) to give corresponding
amide 34A-H.

3-(2-Fluorophenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)methyl ester
(34A)

Yield: 53 %; mp: 158-159 °C; IR (KBr): 1186, 1247, 1310, 1408, 1474, 1517, 1559,
1565, 1660, 1734, 1740, 3297, 3304 cm™; *H-NMR (400 MHz, DMSO-d6): § 2.00 (3H,
s), 273 (2H, t, J = 7.2 Hz), 3.19 (2H, t, J = 7.2 Hz), 4.62 (2H, s), 7.19-7.34 (3H, m),
7.44-7.50 (5H, m), 9.87 (1H, s), 9.96 (1H, s); *C-NMR (100 MHz, DMSO-d6): § 23.90,
27.02, 33.48, 62.73, 115.68(d, J = 22.0 Hz), 119.35, 119.98, 122.07(d, J = 17.3 Hz),
125.21(d, J = 2.9 Hz), 128.57(d, J = 7.7 Hz), 131.03, 133.50, 135.19, 160.22(d, J =
242.5 Hz), 164.91, 168.02, 170.75; MS (El): m/z 390 (M"); HRMS: calcd for
C19H19FN,0,4S 390.4286, found 390.1044.

3-(2-Chlorophenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)methyl ester
(34B)

Yield 44 %; mp: 160-161 °C; IR (KBr): 1169, 1308, 1407, 1517, 1550, 1663, 1735,
3295 cm™; *H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.80 (2H, t, J = 7.2 Hz),
3.25(2H,t,J=7.2 Hz), 4.65 (2H, s), 7.21(1H, td, J= 7.6, 1.3 Hz), 7.35 (1H, td, J = 7.6,
1.3 Hz), 7.42-751 (6H, m), 9.87 (1H, s), 9.97 (1H, s); “C-NMR (100 MHz,
DMSO-d6): & 23.91, 26.18, 32.87, 62.79, 119.35, 119.87, 126.76, 127.62, 127.93,
129.61, 131.47, 133.50, 134.97, 135.20, 164.93, 168.02, 170.80; MS (El): m/z 406
(M"); HRMS: calcd for C19H1935CIN204S 406.8832, found 406.0746.

3-(2-Methoxyphenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)methyl
ester (34C)

Yield 75 %; mp: 143-145 °C; IR (KBr): 1242, 1311, 1407, 1521, 1558, 1564, 1661,
1680, 1740, 3301, 3305cm™; *H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.71 (2H,
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t,J=7.1Hz),3.11 (2H, t, J = 7.1 Hz), 3.80 (3H, s), 4.63 (2H, s), 6.94 (1H, td, I = 7.7,
1.2 Hz), 6.99 (1H, d, J=7.7 Hz), 7.21 (1H, td, J = 7.7, 1.4 Hz), 7.27 (1H, dd, J = 7.7,
1.4 Hz), 7.45 (2H, d, J = 7.8), 7.50 (2H, d, J = 7.8), 9.87 (1H, s), 9.96 (1H, s); *C-NMR
(100 MHz, DMSO-d6): 6 23.90, 25.79, 33.32, 55.67, 62.71, 111.02, 119.35, 119.87,
121.08, 123.31, 127.15, 128.31, 133.51, 135.19, 156.67, 164.98, 168.03, 170.96; MS
(ED: m/z 402 (M™); HRMS: calcd for CyoH2,N,0sS 402.4641, found 402.1249.

3-(3-Chlorophenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)methyl ester
(34D)

Yield 47 %; mp: 161-162 °C; IR (KBr): 1186, 1250, 1309, 1408, 1521, 1558, 1660,
1739, 3308, 3316cm™; 'H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.75 (2H, t, J =
7.1 Hz), 3.25 (2H, t, J = 7.1 Hz), 4.64 (2H, s), 7.26 (1H, dt, J = 7.4, 1.7 Hz), 7.30 (1H,
dt,J=74,17Hz), 733 (1H,t,J =74 Hz), 741 (1H,t, J = 1.7 Hz), 7.45 (2H, d, J =
8.8 Hz), 7.49 (2H, d, J = 8.8 Hz), 9.87 (1H, s), 9.97 (1H, s); *C-NMR (100 MHz,
DMSO-d6): & 23.89, 27.10, 33.27, 62.74, 119.33, 119.86, 125.84, 126.66, 127.24,
130.73, 133.50, 133.78, 135.19, 138.17, 164.91, 168.00, 170.80; MS (EIl): m/z 406
(M"); HRMS: calcd for C19H1°CIN,0,S 406.8832, found 406.0746.

3-(2-Fluorophenoxy)propionic acid (4-acetylaminophenylcarbamoyl)methyl ester (34E)
Yield 67 %; mp: 172-174 °C; IR (KBr): 1199, 1308, 1410, 1517, 1561, 1684, 1724,
3301 cm™; *H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.94 (2H, t, J = 5.8 Hz),
4.29 (2H, t, J = 5.8 Hz), 4.68 (2H, s), 6.92-6.97 (1H, m), 7.12 (1H, t, J = 8.1 Hz), 7.18
(1H, dd, J = 8.1, 1.3 Hz), 7.20 (1H, td, J = 8.1, 1.3 Hz), 7.45 (2H, d, J = 8.8 Hz), 7.49
(2H, d, J = 8.8 Hz), 9.87 (1H, s), 9.99 (1H, s); **C-NMR (100 MHz, DMSO-d6): &
23.91, 33.69, 62.75, 64.39, 115.25, 116.05(d, J = 18.2 Hz), 119.37, 119.85, 121.38(d, J
= 7.7 Hz), 124.88(d, J = 2.9 Hz), 133.55, 135.20, 146.14(d, J = 10.5 Hz), 151.72(d, J =
243.4 Hz), 164.95, 168.04, 170.34; MS (El): m/z 374 (M"); HRMS: calcd for
C19H19FN,05 374.3630, found 374.1274.

3-(4-Methoxyphenoxy)propionic acid (4-acetylaminophenylcarbamoyl)methyl ester
(34F)

Yield 85 %; mp: 160-161 °C; IR (KBr): 1241, 1406, 1518, 1513, 1583, 1672, 1662,
1734, 3300 cm™; *H-NMR (400 MHz, DMSO-d6): & 2.00 (3H, s), 2.64 (2H,t, J = 7.0
Hz), 3.05 (2H, t, J = 7.0 Hz), 3.74 (3H, s), 4.62 (2H, s), 6.92 (2H, dd, J = 11.6, 3.0 Hz),
7.37 (2H, dd, J = 11.6, 3.0 Hz), 7.45 (2H, d, J = 9.2 Hz), 7.49 (2H, d, J = 9.2 Hz), 9.87
(1H, s), 9.96 (1H, s); **C-NMR (100 MHz, DMSO-d6): § 23.90, 29.85, 33.68, 55.20,
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62.65, 114.86, 119.35, 119.84, 124.80, 133.13, 133.53, 135.18, 158.77, 164.96, 168.02,
170.92; MS (EI): m/z 402 (M"); HRMS: calcd for CyoH,,N,0sS 402.4641, found
402.1255.

3-Phenylsulfanylpropionic acid (4-acetylaminophenylcarbamoyl)methyl ester (34G)
Yield 64 %; mp: 166-167 °C; IR (KBr): 1409, 1520, 1558, 1660, 1679, 1733, 1737,
3283cm™; 'H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.73 (2H, t, J = 7.0 Hz),
3.19 (2H,t,J =7.0 Hz), 4.63 (2H, s), 7.22 (1H, tt, J = 6.7, 1.8 Hz), 7.31-7.37 (4H, m),
7.45 (2H, d, J = 9.2 Hz), 7.49 (2H, d, J = 9.2 Hz), 9.87 (1H, s), 9.97 (1H, s); *C-NMR
(100 MHz, DMSO-d6): 6 23.91, 27.53, 33.48, 62.71, 119.35, 119.87, 126.13, 128.68,
129.19, 133.52, 135.19, 135.28, 164.95, 168.02, 170.89; MS (EI): m/z 372 (M");
HRMS: calcd for C19H20N,0,4S 372.4381, found 372.1148.

3-(3-Methoxyphenylsulfanyl)propionic acid (4-acetylaminophenylcarbamoyl)methyl
ester (34H)

Yield 78 %; mp: 116-118 °C; IR (KBr): 1246, 1408, 1520, 1566, 1589, 1661, 1740,
3308cm™; *H-NMR (400 MHz, DMSO-d6): & 2.00 (3H, s), 2.73 (2H, t, J = 7.2 Hz),
3.20 (2H, t, J = 7.2 Hz), 3.74 (3H, s), 4.64 (2H, s), 6.78 (1H, dd, J = 8.0, 2.4 Hz), 6.89
(1H,t,J =24 Hz), 6.91 (1H, d, J = 8.0 Hz), 7.24 (1H, t, J =8.0 Hz), 7.45 (2H, d, J =
9.2 Hz), 7.50 (2H, d, J = 9.2 Hz), 9.87 (1H, s), 9.97 (1H, s); *C-NMR (100 MHz,
DMSO-d6): & 23.91, 27.31, 33.46, 55.16, 62.73, 111.87, 113.70, 119.36, 119.87, 120.50,
130.10, 133.52, 135.20, 136.65, 159.69, 164.96, 168.04, 170.91; MS (EIl): m/z 402
(M"):; HRMS: calcd for CoH22N,05S 402.4641, found 402.1243.

To a stirred solution of N-(tert-butoxycarbonyl)-DL-alanine 35 (100 mg, 0.53 mmol) in
THF (5 mL) were added ethyl chloroformate (0.06 mL, 0.64 mmol) and
N-methylmorpholine (0.07 mL, 0.64 mmol), and the resulting mixture was stirred at
room temperature for 1 hr. The reaction mixture was filtered off by Celite and the
filtrate was dried over Na,SO,4, and concentrated in vacuo to afford the mixed acid
anhydrate, which was used for the next reaction without further purification. To a stirred
solution of anhydrate, obtained above, in CH),Cl, (6 mL) were added
4’-aminoacetanilide 31 (79 mg, 0.53 mmol) and EtsN (0.15 mL, 1.06 mmol), and the
resulting mixture was stirred at room temperature for 16 hr. The reaction was quenched
with 10 % HCI aqg., and organic phase was separated, the aqueous mixture was extracted
with CH,Cl,. The organic phase and extracts were combined, dried over Na,SO,, and
concentrated in vacuo.The residue was chromatographed on SiO, (CH,Cl,-MeOH = 40:
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1) to give amide 36.

[1-(4-Acetylaminophenylcarbamoyl)ethyl]carbamic acid tert-butyl ester (36)

Yield 91 %; *H-NMR (400 MHz, DMSO-d6): § 1.23 (3H, d, J = 7.1 Hz), 1.37 (9H, s),
2.00 (3H, s), 4.07 (1H, quin, J = 7.1 Hz), 7.02 (1H, d, J = 7.1 Hz), 7.48 (4H, s), 9.82
(1H, s), 9.85 (1H, s)

To a stirred solution of amide 36 (120 mg, 0.37 mmol) in CH,Cl, (4 mL) was added
TFA (4 mL), and resulting mixture was stirred at room temperature for 18 hr. The
solvent and reagent were removed, and then the residue were added 10 % NaOH aqg. and
CH,Cl,, and organic phase was separated, the aqueous mixture was extracted with
CH,Cl,. The organic phase and extracts were combined, dried over Na,SO,4, and
concentrated in vacuo to afford the amine, which was used for the next reaction without
further purification. To a stirred solution of amine, obtained above, in CH,Cl, (4 mL)
were added various carboxylic acid (0.37 mmol), EDC (143 mg, 0.75 mmol) and
DMAP (5 mg, 0.04 mmol), and the resulting mixture was stirred at room temperature
for 18 hr. The reaction mixture was diluted with 10 % HCI ag. and CH,ClI,, and organic
phase was separated, the aqueous mixture was extracted with CH,Cl,. The organic
phase and extracts were combined, dried over Na,SO,4, and concentrated in vacuo.The
residue was chromatographed on SiO, (CH,Cl,-Acetone-MeOH = 50: 1: 1) to give
amide 37A, B.

N-[1-(4-Acetylaminophenylcarbamoyl)ethyl]-3-(2-chlorophenylsulfanyl)propionamide
(37A)

Yield 45 %; mp: 214-215 °C; IR (KBr): 1516, 1555, 1639, 1661, 3285 cm™; *H-NMR
(400 MHz, DMSO-d6): 6 1.26 (3H, d, J = 7.3 Hz), 2.00 (3H, s), 2.53 (2H, t, J = 7.2 Hz),
3.18 (2H, t, J = 7.2Hz), 4.41 (1H, quin, J = 7.3 Hz), 7.18 (1H, td, J = 7.9, 1.7Hz), 7.34
(1H,td, J =79, 1.4 Hz), 7.39 (1H, dd, J = 7.9, 1.7 Hz), 7.44 (1H, dd, J = 7.9, 1.4 Hz),
7.48 (4H, s), 8.28 (1H, d, J = 7.3 Hz), 9.85 (1H, s), 9.89 (1H, s); *C-NMR (100 MHz,
DMSO-d6): 6 18.77, 24.43, 27.34, 34.56, 49.53, 119.79, 120.16, 126.87, 127.66, 128.37,
130.01, 131.61, 134.68, 135.44, 136.18, 168.48, 170.34, 171.39; MS (El): m/z 419
(M"); HRMS: calcd for C20H2235CIN3038 419.1070, found 419.1077.

N-[1-(4-Acetylaminophenylcarbamoyl)ethyl]-3-(2-methoxyphenylsulfanyl)-
propionamide (37B)
Yeild 31 %; mp: 205-207 °C; IR (KBr):1242, 1406, 1477, 1514, 1556, 1660, 3290 cm™:;
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'H-NMR (400 MHz, DMSO-d6): § 1.25 (3H, d, J = 7.1 Hz), 2.00 (3H, ), 2.44-2.49 (2H,
m), 3.04 (2H, t, J = 7.3 Hz), 3.78 (3H, s), 4.38 (1H, quin, J = 7.1 Hz), 6.94 (1H, t, J =
7.8 Hz), 6.95 (1H, d, J = 7.8 Hz), 7.17 (1H, td, J = 7.8, 1.6 Hz), 7.23 (1H, dd, J = 7.8,
1.6 Hz), 7.48 (4H, s), 8.24 (1H, d, J = 7.1 Hz); *C-NMR (100 MHz, DMSO-d6): &
18.21, 23.92, 26.34, 34.56, 49.07, 55.67, 110.88, 119.31, 119.67, 121.12, 124.28, 126.58,
127.43, 134.21, 134.94, 156.32, 168.04,170.17, 170.97; MS (EIl): m/z 415 (M"); HRMS:
calcd for Cy1HsN304S 415.1566, found 415.1577

To a stirred solution of 4’-aminoacetanilide 31 (105 mg, 0.67 mmol) in CH,CI, were
added N-Carbobenzoxyglycine 38 (138 mg, 0.67 mmol), EDC (255 mg, 1.33 mmol) and
HOALt (181 mg, 1.33 mmol), and the resulting mixture was stirred at room temperature
for 16 hr. The reaction mixture was diluted with 10 % HCI ag. and CH,ClI,, and organic
phase was separated, the aqueous mixture was extracted with CH,Cl,. The organic
phase and extracts were combined, dried over Na,SO,4, and concentrated in vacuo.The
residue was chromatographed on SiO, (CH,Cl,-MeOH = 100: 1) to give amide 39.

[(4-Acetylaminophenylcarbamoyl)methyl]carbamic acid benzyl ester (39)

Yield 100 %; IR (KBr):1250, 1298, 1410, 1520, 1539, 1570, 1668, 1686, 1697, 3265,
3350 cm™; *H-NMR (400 MHz, DMSO0-d6): § 2.00 (3H, s), 3.77 (2H, d, J = 6.3 Hz),
5.04 (2H, s), 7.24-7.37 (5H, m), 7.48 (4H, s), 7.52 (1H, t, J = 6.3. Hz), 9.85 (1H, s), 9.88
(1H, s); **C-NMR (400 MHz, DMSO-d6): § 23.89, 44.01, 65.50, 119.39, 119.49, 127.74,
127.81, 128.37, 134.15, 134.85, 137.06, 156.60, 167.63, 167.99

To a stirred solution of amide 39 (100 mg, 0.293 mmol) in MeOH (10 mL) was added
20 % Pd(OH),/C, and the resulting suspension was stirred under a hydrogen atmosphere
at 1 atm for 16 hr. The catalyst was removed by filtration and the filtrate was
concentrated in vacuo to afford the amine, which was used for the next reaction without
further purification. To a stirred solution of amine, obtained above, in CH,Cl, (5 mL)
were added EDC (112 mg, 0.586 mmol), DMAP (7 mg, 0.06 mmol) and carboxylic acid
(64 mg, 293 mmol), and the resulting solution was stirred at room temperature for 18 hr.
The reaction mixture was diluted with 10 % HCI ag. and CH,Cl,, and organic phase was
separated, the aqueous mixture was extracted with CH,Cl,. The organic phase and
extracts were combined, dried over Na,SO,4, and concentrated in vacuo.The residue was
chromatographed on SiO, (CH,Cl,-MeOH = 120: 1-110:1) to give amide 40A, B.

N-[(4-Acetylaminophenylcarbamoyl)methyl]-3-(2-chlorophenylsulfanyl)propionamide
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(40A)

Yield 41 %; mp: 212-213 °C; IR (KBr): 1254, 1406, 1516, 1574, 1651, 1680, 3306
cm™®; *H-NMR (400 MHz, DMSO-d6): § 2.00 (3H, s), 2.56 (2H, t, J = 7.4 Hz), 3.20 (2H,
t,J=7.4Hz), 3.87 (2H, d, J =5.6 Hz), 7.19 (1H, td, J = 7.6, 1.5 Hz), 7.35 (1H, td, J =
7.6, 1.2 Hz), 7.40 (1H, dd, J = 7.6, 1.2 Hz), 7.44-7.47 (5H, m), 8.31 (1H, t, J = 5.8 Hz),
9.85 (2H, s); *C-NMR (100 MHz, DMSO-d6): & 23.89, 26.78, 34.12, 42.69, 119.36,
119.59, 126.36, 127.09, 127.87, 129.51, 131.06, 134.04, 134.90, 135.63, 167.31, 167.97,
170.47; MS (EI): m/z 405 (M"); HRMS: calcd for C19H20°CIN3O3S 405.0914, found
405.09009.

N-[(4-Acetylaminophenylcarbamoyl)methyl]-3-(2-methoxyphenylsulfanyl)-
propionamide (40B)

Yield 29 %; mp: 199-201 °C; IR (KBr): 1242, 1518, 1541, 1576, 3277cm™; *H-NMR
(400 MHz, DMSO-d6): 6 1.99 (3H, s), 2.48 (2H, t, J =7.2 Hz), 3.06 (2H, t, J = 7.2 Hz),
3.80 (3H,s), 3.85 (2H, d, J=5.9 Hz), 6.94 (1H, td, J = 7.7, 1.2 Hz), 6.97 (1H,d, J = 7.7
Hz), 7.17 (1H, td, J=7.7, 1.6 Hz), 7.24 (1H, dd, J = 7.7, 1.2 Hz), 7.47 (4H, s), 9.83 (1H,
s), 9.85 (1H, s); ®*C-NMR (100 MHz, DMSO-d6): §23.89, 26.30, 34.62, 42.68, 55.64,
110.85, 119.35, 119.57, 121.09, 124.21, 126.55, 127.37, 134.04, 134.89, 156.28, 167.36,
167.97, 170.73; MS (El): m/z 401 (M"); HRMS: calcd for CyoH23N304S 401.1409,
found 401.1407.

To a stirred solution of 2-methoxtphenethyl alcohol 16 (100 mg, 0.66 mmol) in CH,Cl,
(5 mL) was added Dess-Martin reagent (293 mg, 0.69 mmol) at 0 °C, and the resulting
mixture was stirred at room temperature for 1 hr. The reaction mixture was washed with
sat. Na,S,03 ag. and 10 % NaOH ag. and the organic phase was separated, dried over
Na,SO,4, and concentrated in vacuo to afford the aldehyde, which was used for the next
reaction without further purification. To a stirred suspension of 60 % NaH (32 mg, 0.79
mmol) in THF (3 mL) was added triethyl phosphonoacetate (177 mg, 0.79 mmol) at
0 °C, and the resulting mixture was stirred at 0 °C for 30 min. The reaction mixture was
added aldehyde, obtained above, in THF (3 mL) by cannula at 0 °C, and the resulting
mixture was stirred at room temperature for 18 hr. The reaction mixture was diluted
with AcOEt and H,O, and organic phase was separated, the agueous mixture was
extracted with AcOEt. The organic phase and extracts were combined, dried over
Na,SO,4, and concentrated in vacuo.The residue was chromatographed on SiO,
(Hexane-Acetone = 20: 1) to give ester 42.
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4-(2-Methoxy-phenyl)but-2-enoic acid ethyl ester (42)

Yield 100 %; *H-NMR (400 MHz, CDCls): 6 1.26 (3H, t, J = 7.2 Hz), 3.51 (2H, dd, J =
7.2,1.8 Hz), 3.82 (3H, ), 4.61 (2H, q, J = 7.2 Hz), 5.77 (1H, dt, J = 14.8, 1.8 Hz), 6.87
(1H,d, J=7.8 Hz),6.90 (1H, td, J=7.8, 1.2 Hz), 7.10 (1H, d, J = 7.8 HZz), 7.11 (1H, dt,
J=14.8,7.2 Hz), 7. 23 (1H, td, J = 7.8, 1.6 Hz); **C-NMR (400 MHz, CDCls): § 14.03,
32.72, 55.02, 59.89, 110.18, 120.38, 121.57, 125.98, 127.84, 129.92, 147.11,157.04,
166.44

To a stirred solution of unsaturated ester 42 (199 mg, 0.90 mmol) in AcOEt (6 mL)
was added 10 % Pd/C, and the resulting suspension was stirred under a hydrogen
atmosphere at 1 atm for 16 hr. The catalyst was removed by filtration and the filtrate
was concentrated in vacuo to afford ester, which was used for the next reaction without
further purification. To a stirred solution of ester in MeOH (6 mL) and H,O (2 mL) was
added LiOH-H,0 (76 mg, 1.81 mmol), and the resulting mixture was reflused for 2 hr.
The solvent was removed and the residue was added 10 % HCI aq. and AcOEt, and the
organic phase was separated, and the aquoeus mixture was extracted with AcCOEt. The
organic phase and extracts were combined, dried over Na,SO,4, and concentrated in
vacuo to afford the carboxylic acid, which was used for the next reaction without further
purification. To a stirred solution of carboxylic acid, obtained above, in CH,CI, (5 mL)
was added CDI (220 mg, 1.36 mmol), and the resulting mixture was stirred at room
temperature for 1 hr. The reaction mixture were added N, O-dimethylhydroxylammine
(132 mg, 1.36 mmmol) and EtzN (0.19 mL, 1.36 mmol),and the resulting mixture was
stirred at room temperature for 18 hr.The reaction mixture was diluted with 10 % HCI
aq. and CH,Cl,, and the organic phase was separated, and the aquoeus mixture was
extracted with CH,Cl,. The organic phase and extracts were combined, dried over
Na,SO,4, and concentrated in vacuo.The residue was chromatographed on SiO,
(Hexane-Acetone = 10: 1) to give amide 43.

N-Methoxy-4-(2-methoxyphenyl)-N-methylbutyramide (43)

Yield 98 %; 'H-NMR (400 MHz, CDCls): § 1.93 (2H, quint, J = 7.5 Hz), 2.45 (2H, t, J
=75Hz),2.67 (2H,t,J=7.5Hz),3.17 (3H, s), 3.64 (3H, s), 3.81 (3H, s), 6.84 (1H, d,
J=74Hz),714 (1H,d,J=7.4 Hz), 7.17 (1H, t, J = 7.4 Hz); *C-NMR (400 MHz,
CDCls): & 24.64, 29.80, 31.59, 32.27, 55.26, 61.19, 110.25, 120.39, 127.18, 130.02,
130.21, 157.57, 174.81

To a stirred solution of amide 43 (351 mg,1.48 mmol) in THF (6 mL) were added
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butenyl magnesium bromide (3.698 mmol) in THF (6 mL) by cannula, and the resulting
mixture was stirred at room temperature for 18 hr. The reactionwas quenched with sat.
NH4Cl ag. and diluted with AcOEt, and the organic phase was seperated, and the
aquoeus mixture was extracted with AcOEt. The organic phase and extracts were
combined, dried over Na,SO4 and concentrated in vacuo.The residue was
chromatographed on SiO, (Hexane-Acetone = 30: 1) to give ketone 44.

1-(2-Methoxyphenyl)oct-7-en-4-one (44)

Yield 100 %; "H-NMR (400 MHz, CDCl5): 1.88 (2H, quint, J = 7.5 Hz), 2.31 (2H, q, J
= 6.8 Hz), 2.42 (2H, t, J = 7.5 Hz), 2.49 (2H, t, J = 6.8 Hz), 2.62 (2H, t, J = 7.5 Hz),
3.81 (3H, s), 4.97 (1H, d, J = 10.4 Hz), 5.02 (1H, d, J = 17.0 Hz), 5.80 (1H, ddt, J =
17.0, 10.4, 6.8 Hz), 6.84 (1H, d, J = 7.7 Hz), 6.88 (1H, t, J = 7.7 Hz), 7.11 (1H, d, J =
7.7 Hz), 7.18 (1H, t, J = 7.7 Hz); *C-NMR (400 MHz, CDCls): § 23.78, 27.70, 29.44,
41.63, 42.31, 55.14, 110.17, 115.05, 120.31, 127.14, 129.91, 137.21, 157.42, 210.27

To a stirred solution of ketone 44 (114 mg, 0.49 mmol) in 1, 4-dioxane (6 mL) and
H,O (2 mL) was added 2, 6-lutidine (0.11mL, 0.98 mmol) at room temperature, and the
resulting mixture were added 2 % OsO, in H,O (0.25 mL, 0.10 mmol) and NalO,4 (420
mg, 1.96 mmol) at 0 °C, and the resulting mixture was stirred at room temperature for 4
hr. The reaction was quenched with hypo NaHCOj3 aq., and diluted with CH,ClI,, and
organic phase was separated. The organic mixture was added 10 % HCI ag., and organic
phase was separated, and the aquoeus mixture was extracted with CH,Cl,. The organic
phase and extracts were combined, dried over Na,SO,4, and concentrated in vacuo.The
residue was chromatographed on SiO, (Hexane-Acetone = 20: 1) to give aldehyde. To a
stirred solution of aldehyde in tert-BuOH (6 mL) were added NaH,PO,4-2H,0 (766 mg,
4.91 mmol), 2-methyl-2-butene (1 mL, 9.81 mmol) and H,O (2 mL) at room
temperature, and the resulting mixture was added 70 % NaClO; (381 mg, 2.95 mmol) at
0 °C, and the resulting mixture was stirred at room temperature for 2 hr. The reaction
was quenched with sat. NaHSO3; ag. and 10 % HCI aqg., and diluted with AcOEt, and
organic phase was separated, and the aquoeus mixture was extracted with AcOEt. The
organic phase and extracts were combined, dried over Na,SO4, and concentrated in
vacuo.The residue was chromatographed on SiO, (Hexane-Acetone = 4: 1) to give
carboxylic acid 45.

7-(2-Methoxy-phenyl)-4-oxoheptanoic acid (45)
Yield 89 %; *H-NMR (400 MHz, CDCls): 1.89 (2H, quint, J = 7.3 Hz), 2.45 (2H, t, J =
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7.3 Hz), 2.61 (2H, t, J = 6.3 Hz), 2.62 (2H, t, J = 7.3 Hz), 2.70 (2H, t, J = 6.3 Hz), 3.81
(3H, s), 6.84 (1H, d, J = 7.7 Hz), 6.87 (1H, t, J = 7.7 Hz), 7.10 (1H, dd, J = 7.7, 1.8 Hz),
7.18 (1H, td, J = 7.7, 1.8 Hz); *C-NMR (400 MHz, CDCls): § 23.74, 27.76, 29.38,
36.75, 42.08, 55.16, 110.20, 120.33, 127.17, 129.79, 129.95, 157.40, 177.96, 209.06

To a stirred solution of carboxylic acid 45 (110 mg, 0.44 mmol) in THF (5 mL) were
added ethyl chloroformate (0.06 mL, 0.66 mmol) and EtsN (0.09 mL, 0.66 mmol), and
the resulting mixture was stirred at room temperature for 1 hr. The reaction mixture was
filtered off by Celite and the filtrate was dried over Na,SO,, and concentrated in vacuo
to affoed the mixed acid anhydrate, which was used for the next reaction without further
purification. To a stirred solution of anhydrate, obtained above, in CH,Cl, (5 mL) were
added 4’-aminoacetanilide 31 (66 mg, 0.44 mmol) and EtzN (0.12 mL, 0.88 mmol), and
the resulting mixture was stirred at room temperature for 18 hr. The reaction was
quenched with 10 % HCI aqg., and organic phase was separated, the aqueous mixture
was extracted with CH,Cl,. The organic phase and extracts were combined, dried over
Na,SO4, and concentrated in vacuo.The residue was chromatographed on SiO;
(CH.Cl,-AcOEt-MeOH = 100: 50: 1) to give amide 46.

7-(2-Methoxyphenyl)-4-oxoheptanoic acid (4-acetylaminophenyl)amide (46)

Yield 28 %; mp: 182-184 °C;IR (KBr):1244, 1404, 1516, 1558, 1656, 1701, 3302cm™;
'"H-NMR (400 MHz, DMSO-d6): § 1.71 (2H, quint, J = 7.4 Hz), 1.99 (3H, s), 2.44 (2H,
t,J=7.4 Hz), 2.48-2.52 (4H, m), 2.68 (2H, t, J = 6.7 Hz), 3.75 (3H, s), 6.85 (1H, td, J =
7.7,1.2 Hz), 6.92 (1H, d, J = 7.7 Hz), 7.10 (1H, dd, J = 7.7, 1.6 Hz), 7.16 (1H, td, J =
7.7, 1.6 Hz), 7.45 (4H, s), 9.85 (1H, s), 9.88 (1H, s); **C-NMR (400 MHz, DMSO-d6):
0 23.57, 23.87, 28.90, 29.94, 36.72, 41.45, 55.16, 110.56, 119.25, 119.33, 120.22,
127.22, 129.48, 129.61, 134.55, 134.60, 157.05, 167.90, 169.96, 209.33; MS (El): m/z
382 (M"); HRMS: calcd for CyH,N204 382.4528, found 382.1894.

To a stirred solution of unsaturated ester 42 (169 mg, 0.77 mmol) in AcOEt (5 mL)
was added 10 % Pd/C, and the resulting suspension was stirred under a hydrogen
atmosphere at 1 atm for 16 hr. The catalyst was removed by filtration and the filtrate
was concentrated in vacuo to afford the ester, which was used for the next reaction
without further purification. To a stirred solution of ester in MeOH (6 mL) and H,0 (2
mL) was added LiOH-H,0 (64 mg, 1.54 mmol), and the resulting mixture was reflused
for 18 hr. The solvent was removed and the residue was added 10 % HCI ag. and AcOEt,
and the organic phase was separated, and the aquoeus mixture was extracted with
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AcOEt. The organic phase and extracts were combined, dried over Na,SO,4 and
concentrated in vacuo. The residue was chromatographed on SiO, (Hexane-Acetone =
3: 1) to give carboxylic acid 47.%

To a stirred solution of amide 33 (90 mg, 0.36 mmol) in MeOH (5 mL) was added
K,CO3 (75 mg, 0.54 mmol), and the resulting mixture was stirred at room temperature
for 2 hr. The reaction was guenched with H,O and extracted with AcOEt, dried over
Na,SO,, and concentrated in vacuo to afford the alcohol, which was used for the next
reaction without further purification. To stirred solution alcohol, obtained above, in
CH,Cl, (4 mL) were added EDC (138 mg, 0.72 mmol), DMAP (4 mg, 0.04mmol) and
carboxylic acid 22 (70 mg, 0.36 mmol), and the resulting mixture was stirred at room
temperature for 18 hr. The reaction mixture was diluted with CH,Cl, and quenched 10%
HCI ag., and organic phase was separated, the aqueous mixture was extracted with
CH,Cl,. The organic phase and extracts were combined, dried over Na,SO,4 and
concentrated in vacuo.The residue was chromatographed on SiO, (CH,Cl,-MeOH = 70:
1) to give amide 48.

4-(2-Methoxyphenyl)butyric acid (4-acetylaminophenylcarbamoyl)methyl ester (48)
Yield 96 %; mp: 212-213 °C; IR (KBr):1242, 1408, 1510, 1585, 1665, 1744, 3069,
3244cm™; 'H-NMR (400 MHz, DMSO-d6): & 1.80 (2H, quint, J = 7.5 Hz), 2.38 (2H, t,
J=7.5Hz),259 (2H, t, J =7.5Hz), 3.76 (3H, s), 4.61 (2H, s), 6.86 (1H, t, J = 7.5 Hz),
6.93 (1H, d, J=7.5Hz), 7.13 (1H, dd, J = 7.5, 1.5 Hz), 7.17 (1H, td, J = 7.5, 1.5 Hz),
7.45 (2H, d, J = 8.7 Hz), 7.49 (2H, d, J = 8.7 Hz), 9.87 (1H, s), 9.99 (1H, s); *C-NMR
(400 MHz, DMSO-d6): 6 23.90, 24.65, 28.79, 32.79, 55.18, 62.39, 110.60, 119.36,
119.73, 120.23, 127.35, 129.10, 129.75, 133.63, 135.11, 157.07, 165.18, 168.00,
172.48; MS (El): m/z 384 (M"); HRMS: calcd for CyHN»Os 384.4257, found
384.1693.
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BoEHE=FOER

For the assay of compounds 26, 27, 30A, B, 34A-H, 37A, B, 40A, B, 46 and 48,
enzyme activities using 1.25 pg wild-type SRR in a final volume of 125 pL of 100 mM
HEPES (pH 8.0), 10 uM PLP, 1 mM MgCl,, 5 mM DTT, 1 mM ATP, 20 mM L-Ser, and
1 mM inhibitors. The reaction mixtures were incubated for 30 min at 37 °C. The
reaction mixtures (25 pulL) were further incubated in 100 mM HEPES (pH 8.0), 10 uM
PLP, and recombinant Dsd]1 in a final volume of 50 uL for 30 min at 30 °C. The reaction
mixtures were mixed with 50 uL of 0.05 % DNP in 2 M HCI ag. and incubated for 5
min at 30 °C. To the reaction mixtures, 100 pL of EtOH and 125 pL of 10 M NaOH agq.
were sequentially added and then the mixtures were incubated for 10 min at room
temperature. Absorbance at 515 nm of the resultant hydrazine was measured. The
activity of the inhibitors was evaluated with the percentage of the D-serine production
compared with that without inhibitors.
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