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Compounds Characterization Data

5-(Cyclohexylamino)-1,6-dihydr 0-6,6-dimethylpyrazine-2,3-dicar bonitrile (6a).
Colorless crystals; mp 252—254°C. IR (KBr) tn8343, 3081,

I f/o 2931, 2852, 2217, 1579, 1539, 1451, 1381.NMR (300.13

MHz, DMSO-g) 6: 1.00-2.10 (16H, m, 5CHof cyclohexyl and

2CHg), 3.69 (1H, m, CH of cyclohexyl), 6.86 (1H, d, J/=6 Hz, NH), 7.12 (1H, br s,

NH). *C NMR (75.47 MHz, DMSQdg) §: 24.3, 25.2, 25.7, 31.9, 49.6, 50.0, 110.2,

110.8, 114.9, 118.4, 155.8. Mz 257 (M, 20), 242 (25), 175 (25), 160 (100), 133

(22), 57 (45), 41 (75). Anal. Calcd fornfEl1gNs: C, 65.34; H, 7.44; N, 27.22; found C,

65.28; H, 7.33; N, 27.20.

5-(tert-Butylamino)-1,6-dihydr o-6,6-dimethylpyrazine-2,3-dicar bonitrile (6b).
Light yellow crystals; mp 225-228°C. IR (KBr) ¢m3457, 3362,
NCIN;éNk 3303, 3183, 2931, 2852, 2214, 1661, 1622, 15267,114428, 1380.
" 'H NMR (300.13 MHz, DMSGQdg) &: 1.18 (6H, br s, 2C¥), 1.32
(9H, br s, 3CH), 6.18 (1H, br s, NH), 7.14 (1H, br s, NH}C NMR (75.47 MHz,
DMSO-0g) 6: 24.0, 28.5, 49.3, 52.5, 110.2, 110.2, 115.0, 41854.8. MSnV/z. 232
(M*+1,20), 160 (100), 133 (26), 57 (50), 41 (75). Anadl&@ for GoHi7Ns: C, 62.31; H,

7.41; N, 30.28; found C, 62.21; H, 7.32; N, 30.18.

5-(2,4,4-Trimethylpentan-2-ylamino)-1,6-dihydro-6,6-dimethylpyrazine-2,3-

dicarbonitrile (6c).
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" H White powder; mp 150-151°C. IR (KBr) ém3424, 3342,
NCIN;éN 2951, 2852, 2214, 1573, 1548, 1447, 1350, 13#2NMR

: (300.13 MHz, DMSOdg) &: 0.93 (9H, br s, 3C¥), 1.17 (6H,
br s, 2CH), 1.36 (6H, br s, 2C¥l, 1.83 (2H, br s, C}§), 6.06 (1H, br s, NH), 7.14 (1H,
br s, NH).13C NMR (75.47 MHz, DMSQd) 6: 23.9, 29.3, 31.7, 31.8, 49.3, 49.8, 56.5,
109.8, 110.1, 115.0, 118.4, 154.1. Mz 287 (M, 17), 176 (48), 160 (100), 133 (15),
97 (17), 57 (60), 41 (63). Anal. Calcd foggH2:sNs: C, 66.86; H, 8.77; N, 24.37; found C,

66.76; H, 8.70: N, 24.27.

Ethyl 2-(5,6-dicyano-3,4-dihydr 0-3,3-dimethylpyrazin-2-ylamino)acetate (6d).

H Colorless crystals; mp 189-191°C. IR (KBr) tm3379,
:Z:[:j\/N/\n/OV 3286, 3004, 2968, 2932, 2216, 1743, 1578, 15041,146

H 0o 1405, 1322*H NMR (300.13 MHz, DMSQdg) §: 1.00-1.00-

1.35 (9H, m, 3CH), 3.89 (2H, d, J = 5.8, G 4.09 (2H, q, J = 7.1 G| 7.37 (1H, br s,
NH), 7.78 (1H, t, J = 5.8, NH}*C NMR (75.47 MHz, DMSGdg) &: 14.5, 24.4, 43.0,
50.0, 60.8, 109.5, 111.7, 114.5, 118.2, 156.6,8.84S m/z. 262 (M'+1,50), 246 (45),
172 (100), 133 (25), 42 (27). Anal. Calcd fof2d15NsO,: C, 55.16; H, 5.79; N, 26.80;

found C, 55.10; H, 5.69; N, 26.70.

5-(Benzylamino)-1,6-dihydr o-6,6-dimethylpyrazine-2,3-dicar bonitrile (6€).

\C H Brown powder; mp 152-154°C. IR (KBr) ¢ém3461, 3310,
CI ;6 3245, 3173, 3034, 2921, 2202, 1704, 1631, 15316.1537
- H@ NMR (300.13 MHz, DMSQdg) &: 2.17 (6H, br s, 2C¥), 3.46

(2H, br s, CH), 7.24 (6H, m, H-Ar and NH), 9.32 (1H, br s, N&C NMR (75.47 MHz,
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DMSO-dg) & 24.4, 30.6, 51.2, 89.2, 114.1, 117.1, 127.2, 42127.5, 128.8, 139.3
165.9. MSmiz. 266 (M'+1, 3), 250 (4), 193 (6), 174 (9), 132 (22), 108 (48,(100).

Anal. Calcd for GsH1sNs: C, 67.90; H, 5.70; N, 26.40; found C, 67.80; 6% N, 26.30.
4,7,8-Trimethyl-1H-benzo[b][1,4]diazepin-2(3H)-one (8d-h).

Colorless crystals; mp 191-192°C. IR (KBr) tn8204, 3091, 2932,
j\g 2850, 1674, 1645, 1555, 1448, 1494, 1422, 13BONMR (300.13

:@EN\
N
H

(2H, br s, CH), 6.86 (1H, br s, H-Ar), 6.99 (1H, br s, H-Ar),.20 (1H, br s, NH-CO).

O MHz, DMSOdg) 5: 2.18 (6H, br s, 2CH, 2.22 (3H, br s, Cl), 2.97

13C NMR (75.47 MHz, DMSQdg) &: 19.2, 19.4, 27.8, 44.2, 122.7, 127.9, 128.1,4,32.
134.3, 137.7, 162.2, 166.1. M8z 202 (M", 25), 160 (100), 145 (75), 91 (20), 39 (45).
Anal. Calcd for GoH14sNoO: C, 71.26; H, 6.98; N, 13.85; found C, 71.16;605; N,

13.94.
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ppm

NC

NC

7.12142

5.85363

79161
1.67888
1.60766

{56663

3.68864
3.32672

2.50019
2.08367

—
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11.780

1.26148
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'H NMR of 6a

Current Data Parameters

NAME Malek i=-PHD
EXPND 369
PROCNO i

F2 - Acguisition Parameters

Hz
Hz
sec

usec
usec

sec

MHz

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm

Date _ 20080310
Time 12.34
INSTRUM spect
PROBHD 5 mm BBQ BB-tH
PULFROG zg30
O 32768
SOLVENT DMSO
NS 10
0s i
SWH 7812.500
FIDRES 0.238419
AQ 2.0972021¢
RG 228.1
OuW 64.000
0E 6.00
IE 380.0
01 2.00000000
======== CHANNEL f1 ====
NUCt iH
Pt 15.50
PL1 -2.00
SFO4 300.1323986
F2 - Processing parameters
SI 85536
SF 300.1300000
WDW EM
SSB 0
LB 0.30
6B 0
PC 1.00
10 NMR plot parameters
CX 20.00
cY 32.80
FiP 11.850
F1 3556.39
Fap -0.897
F2 -269.31
PPMCM 0.63734
HZCM 191.28545

Hz/cm
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13C {1H} NMR

Current Data Parameters

NAME Malek1-PHD
[a¥] (= R I e N M= Wm0 S WS T EXPNO 370
2 T894y CEESEERTEINGR FRaChD p
a
a % STES m < m S i E = % % ~ F2 - Acquisition Parameters
T TTTT nate_ 20080310
Time 12.40
INSTRUM spect
PROBHD S mm B8Q BB-1H
PULPROG 2gpg3o
0 65536
SOLVENT oMsa
NS 278
0s 2
SWH 17985.611 Hz
H FIDRES 0.274438 Hz
AQ 1.8219308 sec
NC N RG 2048
_ ” o] 27.800 usec
DE 6.00 usec
NC N Z TE 300.0 K
ot 2.00000000 sec
dit 0.03000000 sec
di2 0.00002000 sec
======a= (HAMNEL {1 ========
NUCt 13C
Pl 8.75 usec
PL1 -2.00 dB
SFO1 75.4752353 MH2
======2= CHANNEL f2 ========
CPOPRG2 waltziB
Nucz 1H
PCPO2 87.00 usec
PL2 -2.00 d8
pL12 12.00 dg
PL13 18.00 aB
SF02 300. 1312005 MHz
= F2 - Processing parameters
51 65536
5F 75.4677480 MHz
WOM EM
558 0
LB £.00 Hz
GB 0
PC 1.40
" 10 NMR plot parameters
dlk b6t } [ | Ll L X 20.00 cm
, (! Rl [y 1T oy 70.01 em
i ol gl Lol 7 bl l ‘ T Fip 219.155 ppm
! Lk ; | k I i Al | Fi 16539.10 Hz
Fep -19.167 ppm
L I I LN TR IR T A G A i F2 wimmmw_f\
PPHCM 11.91609 ppm/cm
123 100 75 HZCM 899.28058 Hz/cm

3C NMR of6a
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File

: DI_49.X51  Date 9 3/18
§=188-)971 Bp=16 Bi=217298. RI=1.61 CT-268

Tine 14:46:29

oo  —

1882
75% 1
SH% 1 o

25%

55

133 4 :

168

175

212 257

B 78 99 118 13 158 179 199 218 238 258 276

SR |
25 1

280 3@ 329 348 368 380

i

490 420

H
an\z
i L)
NC ;zx N
H

440 46 408 588 520

88=33 SE=51@ DB=38 DE=518 N-8 Z=2 1-8.8 Factl -> 1 #1

§ List 2

S=[88->97]1 B=R Posz=b

Tot=6

Mass of6a
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1H NMR
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'H NMR of 6b

Current Data Parameters

NAME Maleki-PHD
EXPNO 386
PROCNO 1

F2 - Acquisition Parameters

Date_ 20090510
Time 20.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
il 32768
SQLVENT DMSO
NS 10
Ds 1
SWH 7812.500
FIDRES 0.238418
AQ 2.0872021
RG 228.1
OW 64.000
bE 6.00
TE 380.0
Dt 2.00000000
s=s=zc=z CHANNEL fl s=====
NUC1 1H
P 15.50
PLL -2.00
SFOL 300.1323986

Hz
Hez
sec

usec
usec
K
sec
USEL
dB
MHz

F2 - Processing parameters

SI 65536
SF 3001300000
WOH EM
SSB 0
LB 0.30
6B ’ 0
PC 1.00
iD NMR plot parameters

cx 20.00
cy 10.68
FiP 11.380
Fi 3415.45
= -1.032
F2 -309.59
PPMCM 0.62057
HZCH 18625162

MHz

cm
cm
ppm
Hz
ppm
Hz
ppm/c
Hz/cn
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13C{1H} NMR
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3C NMR of6b

Current Data Parameters

NAME Maleki-PHD
EXPNO 387
PROCND i

F2 - Acquisition Parameters
Date_ 20090510

Time 20.54
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPRQG 20pg30

™ 65536
SOLVENT DMS0

NS 70

0s 2

SHH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 2048

DW 27.400 usec
DE 6.00 usec
TE 300.0 K
DL 2.00000000 sec
dii 0.03000000 sec
12 0.00002000 sec
m==mmwmm CHANNEL fi ===ss=ss
NUC1 13C

Py 8.75 usec
pLY -2.00 dB
SFO1 75.4752953 MHz
=s==mmmm CHANNEL 2 s=sssw=a
CPOPRG2 waltz16
Nuc2 tH
PCPO2 87.00 usec
AL2 -2.00 d8
PLi2 12.00 @B
PL13 18.00 dB
SFo2 300.1312005 MHz

F2 - Processing parameters

SI 65538
5F 75.4677430 MHz
HOW EN
558 0
[5:3 1.00 Hz
GB 0
PC 1.40

10 NMR plot parameters

[ 20.00 cm
cY 10.77 cm
FiP 219.155 ppm
Fi 16539.10 Hz
FeP -19.167 ppm
F2 ~1446.51 Hz
PPMCM 11.91609 ppm/cm
HZCM B99.28058 Hz/cm
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DI/MALEKI-M1-88.83.83
File : DI_V8.%63 Date B-29<18 Time 1502884
8=[56->68]1 Bp=168 Bi=4A3758, RT=1.12 CT=198

168
e 4 41
L =Yy
(- .L [ “__=_._‘ L ibrers el b __: ; _.“_ _A_ " :.
prreepehpprh S e ot e e e Bt M ey Ll (el i

28 B VYA 98 118 H,,E 158 178 198 218 248

Ut i i e i

Lh8 278

ot |

AR I i 1 1 i I 1 s [l Rttt B

24848 umm 328 mm_w m_m_m mmm .p__m_m_ ﬁha ﬁﬁm ._En_ﬁ 488

SB=38 SE=538 DB=38 DE=530 N=@ 2:2 1:0.8 Fact[ -> 1 1
§ List > 8=[56->681 B=8 Pos=2 Tot-"

Mass ofeb
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—7.14391
—6.06595

e
.

1H NMR

Current Data Parameters

1.0000
0.9718

o —

NAME Maleki-PHD
yge @ o gmo EXPNO 378
5SS § 8 85§ PROCNO t
sy W W S
m mom cu e e =] F2 - Acquisition Parameters
Date_ 20080510
Time 19.30
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPRGG 2g30
T0 32768
SOLVENT DMSO
NS 10
0s 1
SHH 7812.500 Hz
FICRES 0.238418 Hz
AQ 2.0972021 sec
RG 228.1
o 64.000 usec
DE 6.00 usec
TE 380.0 K
01 2.00000000 sec
==m===== CHANNEL fi ===s====
NUC1 iH
Pt 15.50 usec
PL1 -2.00 d8
SFO4 300.1323986 MHz
F2 - Pracessing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
§58 1]
LB 0.30 Hz
GB [i]
PC 1.00
C 10 NMR plot parameters
f [00.4 20.00 cm
cY 11.37 cm
F1P 11.246 ppm
Fi 3375.18 Hz
Fap -1.132 ppm
= % M n4n_ F2 -339.79 Hz
50 [R2lIS PPMCM 0.61889 ppn/cm
. alelas HZCM 185.74823 Hz/cm
™ T T T T =T T ~T T T T =
4 2 0

'H NMR of 6¢c
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File : DI_58.X84

Date 8/ 4/18

Time B83: 8:681

5=83 Bp=168 Bi=48948A. RT-1.37 CT=221

41 57

3858

[

98

168

4 97 133 176 .

110 138 158 170 198 218 238 258 270

S List > S=83 B=8 Pos=b Tot=5

780 398 328 349

H%\r%

L i

Ry e e el b L i LRbiA) (D i (T e

368 388 488 428 448 468 mmm o8 528
5B=38 SE=528 DB=38 DE=5Z8 N=B Z-2 T-=8.8 Factl -> ] =1

Mass of6c
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ppm
7.79745
7.77819
7.75893

TT—7.37192

.<

1H NMA

Current Data Parameters

Integral
1.0440
1.0000

NAME Seied hamze
SHEBSLRT Y8885 EXPNO 148
— M~ Mo mm< AR O OoOmMmM@MT - O W0 PROCNO 1
MmMoOwuoos OO A~ OO MO~ Mo a
T T T MMM B B B B et ot e et et st st e F2 - Acquisition Parameters
Date_ 20090505
Time 23.09
INSTRUM spect
PROBHD 5 mm BBO BA-1H
PULPROG 2930
TO 32788
SOLVENT OMs0
NS 10
DS 1
SHH 7812.500 Hz
FIDRES 0.238419 Hz
AQ 2.0972021 sec
RG 228.1
k o 64.000 usec
0E 6.00 usec
TE 380.0 K
D1 2.00000000 sec
======== CHANNEL f1 =====s===
NUC1 iH
Pi 15.50 usec
. PLL -2.00 o8
\, \ ( \ ; sFO1 300.1323986 MHz
r\!k ’ ﬁ//n F2 - Processing parameters
SI 65536
SF 300.1300000 MHz
WOW EM
SSB 0
L8 0.30 Hz
68 0
PC 1.00
10 NMR plot parameters
L Cf cx 20.00 ¢m
cy 38.62 cm
FiP 10.708 ppm
Fi 3214.08 Hz
Fa2p -0.998 ppm
22 2 (B398 o i
== = =L HZCM 175.68059 Hz/cm
La VR Ra¥} (=) mniofl«|o
T T T T T —r T T T T T T T
4 2 0

'H NMR of 6d
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ppm

—169.78%
—156.559

13C {1H}
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¥C NMR of6d

Current Data Parameters

NAME Seied hamze
EXPNO 147
PRACNG i
F2 - Acquisition Parame
Date 20090505
Time 22.26
INSTRUM spect
PROBHO & mm BBQ BB-iH
PULPROG zgpg3o0
0 65836
SOLVENT OmMSa
NS 348
0s 2
SHH 17985.611
FIDAES 0.274439
AQ 1.8219508
RG 2048
DH 27.800
0E 6.00
TE 300.0
01 2.00000000
ait 0.03000000
di2 0.00002000
======== CHANNEL f{ ===
NUCL 13C
P1 B8.75
PL1 i -2.00
SFOL 75.,4752953

=mmms=o= CHANNEL 2 ===

CFOPRG2 waltzib
NuC2 1H
PCPD2 87.00
PL2 -2.00
PL12 12.00
PLi3 18.00
SFQ2 300.1342005
F2 - Processing paramet
s1 65536
SF 75.4677490
WOW EM
58 s}
LB 1.00
GB 0
PC 1.00

1D NMR plot parameters

£x 20.00
cY 36.44
F1P 248.455
F1 16539.10
Fap -19.167
F2 -1446 .51
PPMCH 11.91609
HZCH £99.28058

ters

w

8c

usec
usec

usec
a8
daB
a8
MHz

ers

Mz

Hz
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DI/MALEKI-5/88 .83 .83
File : DI_78.X65  Date 8/29/18  Time 15:42:22
§=[73->84]1 Bp=172 Bi=375768. R1=1.39 CT=226
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i Ly
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_ L __"__m__" LS 1 T R T ey
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38 LB VA 98 118 138 158 1¢A 198 218 238 258 2V

L
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H
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NG N m\dﬁ

T i ad s st ult Lk s L bt Lk S S Bt A s e L) e Wbl LI W L U i L R i S

AT
SB=38 SE=288 DB=38 DE=518 H=BA £=2 T=A.8H Factl -—-»* 1 =1
% List » RelP3->841 B=H Pos=4 Tot=4

Mass ofed
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iH NMR
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'H NMR of 6¢e

Current Data Parameters

MHz

cm
4]

ppm

Hz

ppm

Hz
ppm/cm

NAME Maleki-PHD
EXPNQ 402
PROCNO it
F2 - Acquisition Parameters
Date_ 20090518
Time 17.50
INSTRUM spect
PROBHD 5 mm BBO B8-1H
PULPROG zg30
10 32768
SOLVENT OMso
NS 10
0s 1
SHH 7812.500
FIDRES 0.238419
AQ 2.0972021
RG 228.1
OW 64.000
DE 6.00
TE 380.0
D1 2.00000000
CHANNEL f1 =
iH
15.50
-2.00
SFO1 300.1323986
F2 - Processing parameters
sI 65536
SF 300. 1300000
WDW EM
558 0
LB 0.30
GB 0
FC 1.00
10 NMR plot parameters
CX 20.00
cy 11.97
FAE 12.655
F1 3798.02
FapP -0.595
F2 -178.74
PPMCM 0.66250
HZCM 198.83617

Hz/cm
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13C {1H} NMR
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¥C NMR of6e

Current Data Parameters

NAME Maleki-PHD
EXPNO 403
PAOCNO i

F2 - Acquisition Parameters
Date_ 20090518

Time 18.00
INSTRUM spect
PROBHD 5 wm B8O BB-1H
PULPROG 2gpg30

70 69536
SOLVENT DMSO

NS 358

os 2

SHH 17985.611 Hz
FIORES 0.274439 Hz
AQ 1.8219508 sec
A6 2048

Om 27.800 usec
0E 6.00 usec
TE 300.0K

D1 2.00000000 sec
dait 0.03000000 sec
ai2 0.00002000 sec
==s===== CHANNEL fi ===
NUC1 13C

F1 8.75 usec
PLA -2.00 dB
SFO1 75.4752953 MHz
=am==wr= CHANNEL f2 ========
€POPAG2 waltzi6

NUC2 1H
PCPO2 87.00 usec
PL2 -2.00 48
pLi2 12.00 d8
PLI3 18.00 dB
SFo2 300.1312005 MHz

F2 - Processing parameters

st 65536

SF 75.4677490 MHz
WOW M

588 0

LB 1.00 Hz

6B 0

pC 1.40

10 NMA plot parameters

cX 20.00 cm

cy 26.55 cm
FiP 219.155 ppm
Fi 16539.10 Hz
Far -19.167 ppm
F2 -1446.51 Hz
PPHCM 11.51609 ppm/cm
HZCM 899.28058 Hz/cm

S23



DI<MALEKI-N4-88 .83, 83
File : DI_78.X64 Date H5729-18 Time 15:34 124
8=[65->78] Bp=43 Bi=36937@. RT=1.29 CT=211

168:: e m -
P |
“ s &
BB 108 : Il L
I 132 " 258
20 _ “ i ‘ 566
?.3.,« _r __ b __:E EJ—t _. | E— ___ : __ _r el " " ..__A NG| S RS 1 — - __:

e 5] - i K ; O 1R 2 ) y
- 99 114 130 158 178 199 218 238 250 278
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254

i it LRty s e iad ™ T T T it i i

288 388 328 m.mm mmm mm& .ﬁm@ Awm ...m...mm .mm_m 488 mmm mmm
EB=38 SE=538 DE=38 DE=538 N=8 Z=2 T=0.8 Fact[165->428] =i
2 List >  S=[65->V8]1 B=# Pos=<4 Tot=d

Mass of6e
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'H NMR of 8d-h
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¥C NMR of 8d-h
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DI-MALEKI-13-88.83.23 _
File : DI_71.X14 Date B8/38-18 Tine 84:26:34
§=[59->631 Bp=168 Bi=249388. RT-1.R4 CT=185

160

oHy 4 39

28
il

;—P bty m
[ hhkAd M M | Ll M | o _.._._.___.._.______.._

; ___.__._.am____“._._____..__. | __‘__ TN PR PR .
3 58 VA 98 118 138 Hmm Hﬂ@ 198 218 238 258 274

188
Thit A z
X0

58 -

254 1

e e a T e e e i L UL

208 398 328 349 368 388 49@ 420 448 468 488 588 520
SB=38 SE=284 DB=3@ DE=518 N=@ Z=2 T=8.8 Factl -> 1 =1
§ List > 8=[59->631 B=B Pos=1 Tot=1

Mass of8d-h
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