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52. BERIME BMIESR: v~7 o HOoAMP (5 8 #*Y)
a(trans)— KUt B(cis)-2, 3-Dimethylpiperazine ®A&k

Takeo Ishiguro and Masaki Matsumura : Synthesis of Piperazines. VIII,
Synthesis of «(frans)- and (B(cis)-2, 3-Dimethylpiperazines.

(Pharmaceutical Institute, Medical Facully, University of Kyoto®*)

It was found that the hydrogenation of 2,3-dimethyl-5, 6-dihydropyrazine to form
2,3-dimethylpiperazine resulted in the selective formation of only one of cis- or frans-
isomers according to the kind of the reduction agent used. Reduction with sodium
and ethanol only afforded the #7ans compound, while that with lithium aluminum
hydride gave the ¢is compound alone. Catalytic reduction with Raney nickel, pla-
tinum oxide, or palladium-carbon chiefly afforded the cis compound, with a minute
amount of the frans compound. Both c¢is and #7ans compounds, and their derivatives
agree with Auwers-Skita’s law.

(Received September 19, 1957)

EESNIHIHF 1\ T ethylenediamine & 2,3-butanediol (IV) X b EIEMBLT G X D X7 1X 2 IFIRER
T 2,3-dimethylpiperazine /KL, Zh#x trans KO cs LEZ LD 2 o STERERC S8L, Fh
Zih e RO B KERFF LIz, 4EIFEIC ethylenediamine & diacetyl (1) o#fF&1c 1o TC 2,3-dimethyl-5,6-
dihydropyrazine (II) # &L, AFERITLHZ FA TKERML a- KO p-2,3-dimethylpiperazine (V K¢
VI) ZEKLIC. R TINE ¢ RO B o2 {2 M BOFEMELE L, Auwers-Skita DBEAICBL e £
25 trans B (V), p KD cis B (VI) TH B Z LEHEE L. Ik trans FOIEHENT O CUIKRIRIT I LT
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(IV) R=CH; (V) (V1)

Hayashi® |3 meso } (¥ rac-stilbenediamine & glyoxal O#iAIC L b cis- RO trans-2,3-diphenyl-2, 3-
dihydropyrazine &L, 7P VY AL T I AT A=A IDTEILL, cs- RO trans-2,3-diphenylpipe-
razine (VI KO' V, R=CH;s) #B T\ 5. [EIIBOKM diamine & glyoxal 0#E&KIGIE, —B4&t T
WO PMCEAREERT 70D 2 OFEIEATERV. + 2 TEE%IL glyoxal )iz diacetyl (T) 2
vy, Zhig ethylenediamine #ff#A+ LT, 2,3-dimethyl-5,6-dihydropyrazine (II) % 4k L, 4D
B TRBL, ZOLERE~OBELHN L. (1) 35270 BEI 0 © CofbEr
FET Ao, FEHEY () =% 7 —AWIKER(E» Vv A ThiKEEL T 2,3-dimethylpyrazine (M) & L,
R ERTHRF CTAKL - 2,3-dimethylpiperazine DFiKRIC XD THEI b D ERERRY L (1) 04 R4 7%
L.

*O4E 7 Rk ARGk 77, 1051(1957). ** Yoshida-konoe-cho, Sakyo-ku, Kyoto.
1) T. Hayashi: Sci. Papers Inst. Phys. Chem. Research(Tokyo) 38, 455(1940~1941).
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Table I. Hydrogenation of 2,3-Dimethyl-5,6-dihydropyrazine (IT)

\ H31C 9H3 2,3-Dimethylpiperazine
. T React.
Reducing AR Yins Yield
\ agent AN (br.) - ~ Configuration
No. \ (g-) (g.) (25)
1 Na+C,H,0H 61.6 3.0 53.4 83.5 trans only
2 LiAlH, 6.6 2.5 4.1 60.0 cis only
3 Raney -Ni+ Hy* 2.2 5.0 1.7 74.6 chiefly cis and trace of frans
4 PtO;+H, 4.4 8.0 3.6 79.0 chiefly ¢is and some #rans
5 Pd-C+Hy** 2.2 7.0 1.9 83.3 chiefly cis and some frans
6 Sn+HCl 2.2 3.0 0 0 —

* Pressure 1100 Lb/inch?, Temp. 140~145°
*% Pressure 1100 Lb/inch?, Temp. 150~160°

2,3-dimethyl-5,6-dihydropyrazine (II) O/KFRILDOFERIZ—HEL € Table I iw/Rd. ZORETEED S
Lix (D) oKRFEOE, BILFIOBEEIC X > CERK T % 2,3-dimethylpiperazine 2% cis ¥ 7ol trans D EH
SR LRAZEThHD. HBHF k)T ak=i ) — Tk 83.5% IR T RN trans 1k (V) DX
NESN, s e AR Lsw. o LiAlH, CRIET 288l 602203 T as fk (VI) D4Ly»E
b, trans (RO EFITFED DRIV, Raney Ni filiiic X 2 nERTciiE s LT os & (V) 23850, A
I trans (REHEE I B S DR BEELNER T 512 E bighnofe. PO, RO Pd R 0 HAHw D cis (.
(VI) 2RI T trans 6 (V) OEFIIVETH D, Sn LM X 28T (0) BNEICR U CIFE TR E
DI SRR RIIAL T, TR L EIRE s,

— BT IR AT B KB IR AR T 1T 38 Uy R R — AT 2 S B — 5 FIT K SELSHI NS % 7o b cis
EOERI—RAITD DBD, FLoBLWEMRTT, 7Y v ab=x/—, LiAlH, 12 X 5ETTEW
FTHLIREHNESL RS L bR Tw 5D, 2,3-dimethylpiperazine DA trans TN (e, e) Bk 27 H%
FRLELZ NSNS, (D) #F YV Atz ) AL TRTTHEAIC trans KOZBESR B & Li13—0F]
HEs A Th Y, Tl PtO; filiDBA LATEOEMICATL T %. Raney Ni K¢ Pd REIEOHELE

Table II. Melting Point of - and g-2,3-Dimethylpiperazine
and their Derivatives

Substance « (trans) (°C) B (cis) (°C)
2,3-Dimethylpiperazine 97.5~98.5 49.5~50.5
1,4-Dinitrosate 140.5~141.5 57~58
1,4-Di-p-tosylate 209~209.5 137~138
1,4-Bisbenzenesulfonate 217~218 142.5~143.5
d-Camphor-r-sulfonate 317~322 314~-315
Dipicrate 287(decomp.) 287(decomp.)
1,4-Dibenzoate 160.5~161.5 —

EREBRINTH DI b hbbd, & LT cs (K2VERL, —RDOEMBRTT & FEOME Y5 2 /o, LiAlH,
BAIIMROEIIL —HK L7\ T cs DR EL A, kL Bowden%® 3 2,3-diphenyl-5,6-dihydropy-
razine (I, R=C¢H;) #» LiAIH, ¢/KEILL 72E cis-2,3-diphenylpiperazine (VI, R=CeH;) O L3557
LHEL T 5.

Rz eltrans)- KO B(cis)-2,3-dimethylpiperazine (V K" VI) ORBOFEAE Th X8, Auwers-
Skita OPEANC S TIEDTHRE L CHh-. H% Table I i3 REMAL D trans LT I N5 a KD
PFCEANTE  BOBRIEIN TS D, EBA bR R0 TH ) COBRIC L CABL TV b 2 &avH 5.

DL EDOEREER & h BHENEAK LT 2,3-dimethylpiperazine 12k frans KON cis O conformation % %>
2 DDONARBEMGNTEET D L RMWR L, a (k23S trans T, B £ cis Bifrx 2 d 0 L HEELL. 7ok
trans fEDIEFHE RO BEEER O BT OV TUIRIC IR S,

2) &F, BN BB, FbEfiER 1L 62, 72(1956).
3) 45, =3k : A4k 77, 1516(1956).
4) C.D. Lunsford, R.E. Lulz, E.E. Bowden : J. Org. Chem. 20, 1513(1955).
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2,3-Dimethyl-5,6-dihydropyrazine (II) &5 ethylenediamine hydrate 18.5 g (=~ 1 200 cc) %
10° I ondl, 72 & 8 7ap 5 diacetyl 20 g (= — 5 160 cc) %IR4 ISR, MAKMITEN &7t 5258
T E EE, B 30 SpE K CMEGR. WREMILKEIL S Vv AL T ik L= — F v REEIRERR.
bpis 60~63° & 21.8 g (85.29%). WEZE TIXIMART 5.

(II) ORiAFEICLD 2,3-dimethylpyrazine (III) O&KE  (I0) 1.1g, Kk s Vv 2 058 =X — 1
15 cc s, sk 5 BRRIINEGER. B 20518 A N X Tk & U kIR IS EEmRIE . 5095 /KR k 7
MY AEEEMACT e YL L, = ~F A CilH. bp 130~150° CHEM+ 5 4 o 058 % {5 picrate:
HOEHORM (= % 7 — ), mp 149~150° CpH;,O,N; (-picrate) #}iifit C 42.7, H 3.3, N 20.8, Egfii
C 427, H 3.3, N 20.7.

2,3-Dimethyl-5,6-dihydropyrazine (I) OkFElL a) REF b VI A LTy /—LicEBAkEE (D)
61.6g % 1L7TL O=x/—nicehl, HEZEENLFF I DA 2068 /K Folmz s, KENEL ri
A . RIGREE L ORI 2oKkER Y. B IEmEE S U, BEERG. W BRI 2 ke
X b ALz, frans-2,3-dimethylpiperazine (V) bp 162~165° 53.3 g (83.5%5) w5, LM OMBR ORG cis 4k
(VI) oAk %iRDd .

b) LiAlH, (C & 3%Kk3FE LiAlH, 3.7 g % fitsk = — > v 250 cc B Lo & T8 (1) 6.6 g (4
k=~ 100 co) % 2 BEEICE DT, SET 2 B, KB T 30 S FEmEGE S — R, 2l Tk 30 cc
iR TRF O LiAlH, %508, i3 2k e o, B a FRKEBE 7 v v o ClghE, =— 183
%78, cis-2,3-dimethylpiperazine (VI) bp 167~168° 3.8 g (60%) % 7%. DGR trans (V) D4k
KRR T .

¢) Raney Ni (C L 2iEfRT (I) 23 g, = x 7~ 23 cc, Raney Ni iy 1 g %% 100 cc @ F —
27U =7IAR, JREE 1100 Lb/inch?, 140~145° 1= 5 WREIMBGRE. KISHALE R FIR. 19 % 158 <
Pe & UG CUHE. WM GRS X0 AR U CHR R A 2550, bp 160~167° @ Lo 1.7 g (74.19) %
o AL LT s i (V) COR 5D trans 4 (V) EHEESh 5 b 0% 57 A FERESE T,

d) PtO; [ & DEMET PtO, fildlt 0.05 g, =% 7~ 10 cc #IRE L/AkFE % BA L CIEIEIL L1 (1m)
44g, =x 7~ 13 cc wMZIRE, ¥ 8 MR O/KTE R WA, Ml 4 F IR U AR 2 8 B B AL 5
JELRIL bp 155~167°, 3.5 g (79%) %45 tosylate ¢ benzoate i X %4 DL, ERIEFR e LT s
R (VI) TH BN BPED trans 4k (V) Ok 38w e,

e) Pd RCEBEMETT  HHR Y VU v 2 kML T= & 2 — R IR E GBI L ARG F. Zic (1)
2.3g, =% 7 —n 25 cc, Pd $efilif (109%) % 55+ — + 7 1 — 7Ic AR, KEE 1100 Lb/inch?, 150~160° 1= 7
e R g, ke EHERIE bp 162~167°, 1.9 g (83.3%) » 8. = 0 05g % 10257k 7+ ¥V ¥ &
W 15cc &L, 2EEE7a5 tosyl chloride 1.9 g #Jm %, Schotten-Baumann T PE VL tosylate
1.6g % =X~ LA LA D cis-2,3-dimethylpiperazine tosylate (7°J = » 5h) 0.8 g R UHEyE
o trans-2,3-dimethylpiperazine tosylate (FRf4) 0.2 g 8. FHFR X X 7 — i 5P, cis—tosylate,
mp 137~138° ¥ X 0% frans-tosylate, mp 208~209° % 8. F h F R R L o< U7 cis- B O trans—
tosylate &iZmlatBR% L CHER.

a(trans)-2,3-Dimethylpiperazine (V) ®1U‘ZOFdEtk WHEHERL (V) ¢ @B iR (Bl = — 1%
7Ly 7w 4 ), mp 97.5~98.5°, bp 163~165° dipicrate : & @ /hERRE (7k), mp 287°(decomp). CgHy-
O.4Ng Fh4ifE C 37.8, H 3.5, N 19.6, 4zgafi C 37.8, H 3.4, N 19.4. 1,4-di-p-tosylate : it o &0k %
AR (% £ 2 — ), mp 209~209.5°% CyHysOuNeS; w144 C 56.9, H 6.15, N 6.6, =g C 56.7,
H 6.3, N 6.7. 1,4-bisbenzenesulfonate : 4@ RE (= % 2 — 1), mp 217~218°, C1sH320,N:S,  FEif#
C 54.8, H5.6, N 7.1, 9zgai C 54.65, H 5.65, N 7.2. 1,4-dibenzoate : i HORA (50% = % 2 —~ 1),
mp 160.5~161.5°. CyHz,0,N; F1%ifii C 74.5, H 6.9, N 8.7, Jzgai C74.2, H 6.9, N 8.8, 1,4-dinitrosate:
B GAAHOR A (), mp 140.5~141.5°. CeH,,0,N, #4ifii C 41.8, H 7.0, N 32.55, “2faffi C 41.65, H
7.2, N 32.4. .

B(cis)-2,3-Dimethylpiperazine (VI) RUZOF/BE  EHHEI (VI) @ SEaEHRM (A=~ > 1), mp
49.5~50.5°, bp 167~168°. dipicrate : #f 7 ¥ X &y (7% 7 —r « 7k), mp 287° (decomp). CygH,y,0,4Ng
JZgrfi C 37.8, H 3.8, N 19.5. 1,4-di-p-tosylate : MEfs 7" ) xafy (% &% 2 —1), mp 137~138° CooH504-
NoS; JZBafi C 57.0, H 6.3, N 6.6. 1,4-bisbenzenesulfonate : it /RS, (% % 7 — ), mp 142.5~
143.5° C;sHp04N:S, JeBaffi C 54.6, H 5.9, N 7.1. 1,4-dinitrosate : 7% to/NVEok L, mp 57~58°. CeH,o-
O:N, JzBffi C 41.65, H 7.0, N 32.6. d~camphor-z-sulfonate 120\ CIEHIMWTHRN 5.
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