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Yasuhito Yamanishi and Nobuyuki Kawasaki: Syntheses of Trimethyl
Pyrazine Derivatives and their Antibacterial Properties.

(Research Laboratory, Shiraimatsu Shinyaku Co., Lid.*')

Some 2-substituted-3,5,6-trimethylpyrazine derivatives were synthesized from 2-chlorotri-
methylpyrazine and, by their antibacterial tests, 2-mercapto and 2-(p-nitrophenylsulfonyl)
derivatives were found to have antibacterial activities against gram-positive bacteria (Sta-
bhylococcus aureus). 2-Sulfanilamido derivative exhibited the same minimum inhibitory
concentration against gram-negative bacteria (Eschericherichia coli) as against gram-positive
bacteria (Staphylococcus aureus).

(Received April 27, 1966)

€75 e BT 2LEMIERER L LTORKRL L LEHARE LR, RAM S aspergillic acid,) tetra-
methylpyrazine® 7p 30 EEI RT3, I ZCIREED 2-B#-3,5,6-trimethylpyrazine %3 & LC% D Hifk
YR OBERNL L AR LETOMA L B0 THET 5.

77273 FRIVCTF 1L b 3,56-trimethyl-2-pyrazinol % &L, =D 2 MOKEESY 2 v L CE
WLTHESRD 2-7r D (1) KKBIET b Y ¥ AT v a — L WEERINL B8t 120~125° izt s &
2-mercapto-3,5,6-trimethylpyrazine (II) 238507, T =% 7 —AhTE&BF PV v aTF ) v adEl L,
Z i p-chlornitrobenzene % iz #&#h L, 2-(p-nitrophenylthio)-3,5,6-trimethylpyrazine (Il) #%&%. L L
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HHC—LN\/~NHSO-2—< >:\sz
I

*1 1311, 4-Chome, Akagawacho, Asahi-ku, Osaka.
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I & p-chloraniline & DRISREARIITH - e I BKEERP CBE(KECRILL, Artvik (V) 2H.
V % benzene -85 oY AT 5 sl E U CHIREE CEMBILT 5 & 2-(p-aminophenylsulfonyl)-3, 5, 6—
trimethylpyrazine (V) 23885 7=,

—7 I &, BT vE=7KEIORBOBEE ML EERT 140~150° w5 & 2-7 3 7 BRAEIMESh.
R Y v p-acetamidobenzenesulfonyl chloride # 7[5 X4, 2—(N4—acetylsﬁlfanilamido) Sk (D) &
L, 7w AiE k@35 L 2-sulfanilamido-3,5,6-trimethylpyrazine (V) 385 7= (Chart 1). T~V %
EMETHE (Table D).

H,C—¢ N \-CH,
TasrLe I. Chemical Properties
HC-\ g -R
Analysis (%)
Compd. R No. TR Appearance and Formula Caled. Found
C H N ¢ H N

Efy}fimchlori g I 285 Ei%ﬁ?eg.lg.s’E?ilé}iﬁ’cetone C/HNoSCI 44.08 5.81 14.69 43.81 5.96 14.31
S-CH,-NO, I 130 g‘_’l‘gtlgﬁ pg_vs"fl‘gjo’ Ether CisHisNsSOs 56.70 4.75 15.26 56.28 4.83 15.17
-S0,-CH-NO, N 179 g"l%tlgsl_sl “Se_es‘?leﬁzo CasHisNsSO0 14 H;O 49.35 4.46 13.28 49.80 4.65 13.05
-S0,-CeH-NH, V 197 g"l‘ﬁgﬁ powders CisHisN;SO50 14 H,0 54.52 5.63 14.67 53.96 5.84 14.93
_NH, Vo 133 g"l%rtlgﬁ “I?Ijgl,e%’ther C/HuN, 61.23 8.08 30.63 61.01 8.24 30.30
NISOnte yp gpg COlpeSs BONCTS o, CisthsNiSOy 53.87 5.45 16.75 53.71 5.62 16.60
NESOrCoHim g 149 SOMgEEeS e e CisHiNiSOH,O  50.30 5.84 18.05 50.80 6.25 18.05

é: soluble in~, s.s. : slightly soluble in ~

I~V, I 4%<, 3,56-trimethyl-2-pyrazinecarboxamide® (IX), tetramethylpyrazine monoxide® (X) &
ST, E. coli 3 X% Staphylococcus aureus (209P) 32 in vitro DHBE HRAR Y FTc » B R %
Table T {z553. mercapto #% & > I 3 X (¢ p-nitrophenylsulfonyl 3% 4 > V 1% 7/ 5 A5 D Staph.
aureus WHEH%RL, N o p-amino Btk (V) BHECHEN 2R S ot W OALEKYT I Fik

75 Ao E. coli 1o hhin b OB RO C LBk AR Lic.

» ' H3C—4N\—CH3
Tasee . Antibacterial Test (Incubation for 24 hr.)
' HiC-A\n/-R

Drug concn. (ug./ml.

Coin}{) d. No. Bacteria ¢ )
500 200 150 100 75 50 25 10 5
-Cl I Staph. aureus (209 P) H O H OH OH OH B OH HH
E. coli HOoH H B H
-SH (hydrochloride) 1T Staph. aureus (209 P) - - = - = = = 4 +H
E. coli HOoH
~5-C¢H4-NO: I Staph. aureus (209 P) + H H O H H OH H OH OH
E. coli H+ H H H H# H OHH

4) G. Karmas, P.E. Spoerri: J. Am. Chem. Soc., 78, 2141 (1956).
5) B. Klein, J. Berkowitz : J. Am. Chem. Soc., 81, 5160 (1959).
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~S0,-CeHs-NO2 v Staph. aureus (209 P) - - 4+ o+ o+ H OH HoH
E. coli H+ H H OH OH H H HOH
-S0,-CeHs-NH; v Staph. aureus (209 P) H O OB OH OH OH OB OHOH
E. coli # H H H
-NHSO.-CeHs-NH; VI Staph. aureus (209 P) - - = 4+ o+ o+ 4+ HH
E. coli - - - 4+ o+ o+ HH
-CONH, X Staph. aurues (209 P) H H H H K H OH O H H
E. coli #+ # H O #H H H H H H
-CH; (N-monoxide) X Staph. aureus (209 P) -H- H o+ H OH H H OHH
E. coli H o+ H O+ H# H H

£ B o 8

2-Mercapto-3,5,6-trimethylpyrazine (II) Q&R 2-chlor-3,5,6-trimethylpyrazine (1) 2.4 g. X5+
FY v AT~ AR (8 Nab5.0g %K EtOH 100ml. s l, 10 HROHIKELBCFBR L
o) 13.2ml %z, #HEHT 120~130° i 8hrs. T 5. %% EtOH 150 ml. ctwH L, HCl 2%
BUHEME L L, EtOH 300 ml. CcHEEHEH LEBY L FR, FRE2SHT5 EERTH. ER2FRL, PR
R=—FAkMz s b fme i, ReaghiRE, 24g (82.7%) m.p. 235° GEERE).

2-(p-Nitrophenylthio)-3,5,6-trimethylpyrazine (III) ®& % I ot 40g. & 2024 mole D&
B Na %44k EtOH %% 18ml. & © B #% iz, p-chlornitrobenzene 6.4 g. gk EtOH 50 ml. %% %M
%, K@ 3hr. mEL, F8 FRESHLFTH Loy &K EtOH X b H#. IXE 3.9g. (67.5%). m.p.
129~130°,

2-(p-Nitrophenylsulfonyl)-3,5,6-trimethylpyrazine (IV) Q& I 0.6g., 30% HyO; 3.75 ml., K & E&
3.75ml. DEW A 60~70° 1 10hr. B, BE LKEMZESFE. 0.4g (59.7%) m.p. 179°. 4k EtOH
X b Fis.

2-( p-Aminophenylsulfonyl)-3,5,6~trimethylpyrazine (V) O4&5K W 0.7g. % benzene 50 ml. w¥HEH L,
AUy ATTy s 07g MAFRBECHEROKRELRINE Lo s, FRBRE FEErEEL, HR=
FA—Fl=—F 0, Fihwk EtOH-A#H = ~F 4 X b B mp. 197° 0.5g. (79.1%), UV 2%, mp : 230,
270.

2-Amino-3,5,6-trimethylpyrazine (VI) O &K 2-chlor-3,5,6-trimethylpyrazine (I) 1.0g. KE7v £ =
77k 12.5ml., % 300 mg. %%, F&H 30~50hr. 140~150° 1 n # L, 7k 10ml. #%nx NasSOs <
ML=—51 50ml chilh, WMHKLEHEE=- -7 L 2BE. 0.8g. KIbHFHEHE mp 113°

2-(N4-Acetylsulfanilamido)-3,5,6-trimethylpyrazine (VII) Q&R VM 0.5g. ke y vy bml i
A LK% T iz p-acetaminobenzenesulfonyl chloride 0.85¢g. ##% 4z 5. iz T# 60° 22hr. R L, KIG
WEEERMBEL, BEYWCK 7g M2 BERT? LERITE. 09g. (73.9%) m.p. 223~224°,

2-Sulfanilamido-3,5,6-trimethylpyrazine (VIII) ® & W 0.5g. i 20% NaOH 5 3ml. » jnx KB H
4br. fp#owvvc 2N-HCl %z < pH 5 w35 LiEfMPH. 0.4g (91.4%) /K X b FiE. m.p. 148~149°

PEAHEE  #H{k %K, propyleneglycol (PG) % 7ix 7 = b v ¢ 5000 pg./ml. & L5 #EE 2 500~5 pg./ml
OFERBERILD X3 LEPIREXRER, #REOLEE7 1 =2 v 37° 24hr. SR B L —BA&EFER
BEL, 37° 24hr. BHEOREHIERBEYBELL. 2084 PG oBEEwR 3% UTksX 3T 5.

Kbob CEAHEIRRO L BE2Tieo THOAKBEH Y EETENBEYHERD HA BHLET. B
EHAShCEHABFERRNSHE BREZHRCEHLET.
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