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Résumé

The stereochemical study of heterocyelic compounds econtaining
nitrogen in the ring is considered to be important to the study of the
constitution and function of alkaloids, vitamins and ferments, because
those cyclic systems are the important frame of such natural substances.
The present author studied the stereoisomerism of several heterocyclic
compounds containing nitrogen, such as 2,3-dipheny1-2,3-dihydropyrazine®
and 2,3-diphenyl-piperazine.” Connected with those studies, the ste-
reoisomerism of 2,3,5.6-tetraphenyl-piperazine (the following formulaI)
was studied by the author and a part of the result obtained is reported
in this paper. It was considered to be probable that the spatial configu-
ration of the piperazine ring might be similar to that of the cyclohex-
ane ring and only the chair form might exist. In the chair form
configuration of 2,3,5,6-tetraphenyl-piperazine, there are seven possible
geometrical isomers, A,B,C,D,E,F and G, represented in Fig. I, in
which isomers the relation of the spatial position of four hydrogen
~atoms and four phenyl groups differs from one other. Of these isomers,
B,C and E may be resolvable into optical active antipodes respectively.
2,3,5,6-Tetraphenyl-piperazine was obtained from 2,3,5,6-tetraphenyl-
pyrazine (amaron) and trans-2, 38,5, 6-tetraphenyl-2, 3-dihydropyrazine.
Amaron, obtained by the reaction of meso-stilbenediamine and benzil,
was reduced by sodium and boiling amylalcohol, and four isomers,
a (colorless plate crystals, mp 161~2°), B8 (colorless fine prism erystals,
mp 209.5~210.5°), v (colorless prism ecrystals, mp 266~8°) and & (color-
less plate crystals, mp 300~2°) were separated by the fractional erystal-
lisation from acetone. As seven possible geometrical isomers are supposed
to be produced from amaron, the configuration of these four isomers
cannot be established from the result of the reduction. Trans-2,3,5,6-
tetraphenyl-2,3-dihydropyrazine, mp 246~7°, obtained by the conden-
sation of (d+ 1)-stilbenediamine and benzil, was reduced by sodium and
boiling amylalcohol. Besides four isomers above mentioned, amaron,
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which is produced by the removal of two trans-hydrogen atoms of 2-
and 3-carbon atoms of tetraphenyl-2,3-dihydropyrazine, wes obtained.
If there is no removal of hydrogen atoms, the phenyl groups of 2-and
3-carbon atoms of these four tetraphenyl-piperazine isomers is con-
sidered to have a trans-configuration. However, as the dehydrogenated
compound, amaron, was obtained, it is considered that in the first
place amaron may be produced and, next, it may be reduced, and
therefore the configuration of isomers obtained from amaron can not
be determined. In order to avoid the removal of hydrogen atoms which
may occur at higher temperature, reduction at low temperature by
aluminium amalgam in the ethereal solution containing some water,
was done. In this case, a new isomer, § (colorless fine needle crystals,
mp 291~2°) was obtained with v -isomer, and amaron was also obtained.
From the results above mentioned can only be concluded that the five
isomers obtained are probably five among seven geometrical isomerS
which are expected to exist from the assumption that the configuration
of the piperazine ring is chair form. The study of the configuration
of isomers obtained and also that of the stereoisomerism of othel
tetra-substituted piperazines are now being continued and those results
will be reported in the next papers.
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piperazine RO EC# LB H s dn L ThiX, H\¢, = ,c7H
piperazine ¥Zixcyclohexane B L L X 5 Zmarfiks ik CeHs/” '\ & /7 N\GCeH;
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Fig. 1. 2,8,5,6-tetraphenyl-piperazine oo 3 & h 2 Sril R o BERIE

T2 40 CHTOLCENT, 2RICHEET2 HREFEE CH; #0355, wihids
VAZE-—FE $E) 323, o 1l HEEE CEAOTRCHEGL Tht, 2 kr
6 CELEFCH D, SRESTETHCH B, (Fig. 1 2, 2 KF 6T IENRE
ROTEE X L H R, ENEEROZFREEREDCREN, 3 X5 i CIRIEMEHK
DEEZ TR, EESd Sbh, ENEROZHE R CRaNLTn3,) T
no THEHOAEMMAK T, AD,G © 3MCEZEBE, F c@¥EBoROBRTET 2208
BREFR LS BT 2300, BEAERIFELRWE D32, B,CE, © 31§
FEMBNEE & —Fe FRERNERRSTEET 25 TH 3. X A,D,F ©13 Piperazine
BOHAR LCd 2 FE TR TEOSMIILE N Z e h Piperazine To B ¥
L CHEBATH 20 5 TEER XD dbhkwvss, B,CGEG cixlFHT, FET EHORE
DRRD SO IMTEERN A LDNBZ THAD EHE2 N3,

2, 3,5, 6-tetraphenyl-piperazine OiffRKEMADOERCOWTIE, BSTH ZOIMK
BEECET 2T 2B2320CROF HE T o720 TH B, EILEF meso-stilbe-
nediamine ([[) & (d-+1)-stilbenediamine (J{) #2<¢ v, T d% benzil (M) &
?,?ﬁ{g\é T stilbenediamine » -CH-CiH; o nfflEk TR #7535 2, 3-dihydropyra-
zine oEHR (V), (WD 2K b, zhEiEitl © stilbenediamine » -CH-CsH;-
CH.CcHs oariffilsEs 2 Rt 3m C cffEiT 3% piperazine o &E#Huk (WD, MD) #7158
X3&LLADTH2. CRNERTREFRKRELFNDO LD TH B,

EEROREIEL (d+1)-stilbenediamine () & benzil X b 1ZFilo trans-2,3,5,6-
tetraphenyl- 2, 3-dihydropyrazine (V) (dihydropyrazine IBIZFHEEZT 330
L#E2 b3, ¥EBAOTH 324, meso-stilbenediamine (JI) & benzil X b 3L
o 2, 3-dihydropyrazine (V) » 2 Rif3 0 C o H 28k bine 2, 3,5, 6-tetraphenyl-
pyrazine (K, Amaron) 23} bhk, % clhnitEnfrmctt (KD kRt (VD »
BRET22DOTD B, BEOFELLTEFHBET 27 s 47 va ~ L BEHRCEHWTF
rY T AKX 55‘%77:%‘:??97“@‘@?5 2, TOE, 56 ©» C~oXERMcHEZS trans-
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REEECB T 2TV 3k bLa T EITh3, TOEY D L EDWSHCTIXBIC
trans-tetraphenyl-dihydropyrazine (V) ¥ 7 s AT A 2 —~ A L HEEIEE LT 5
WKL 32 b Amaron T2 T L5 @Bnkarca%ox§»7w:—»
HEZA VT FAT A~ EERL TOE LI WD CsHs\ P \ .
BIMBMBEELHER T S AT A 2 — LWL RTH 3 c’
cE AR CLETHB LB ONRE, FF | H
YU AZF S~ bOFATLa — LIRKERTL, Csﬂs/C\ /C\CsHs *
HIBKEERR L 722D THOWME L, RITEBEET
2 THRET e dBkESTEH LN, Xp=—-F11 (lX)
WEHOTAI =9 AT <L F Ak 2BILOKEK by amaron OARBFER I N5
BAEOBRFEBRECHTENWT LEELRTH 3, ' .

&C trans- 2,3, 5, 6- tetraphenyl-2, 3-dihydropyrazine (V) o7 s 71 =~ &
F U VAl X BEILOLRY, 23,5 6-tetraphenyl-piperazine (1) &7« Vo
W CHIER IO E, Ko 4O Rk atharon (K) 5 B LkVDTvao
T O AEORIKZFAL L DM TS5 LB Fanhni:, a- Bk (mp 161~2°
DEEO /IR, 8- R (mp 209~210.5° OMEEOH K& &), 7 - Bk
(mp 266~8° DIEEOHEMRIER), - B (mp 300~2°) o/ MUk, 22 7
T» 3, kic amaron (K) o737 ra~1dF Y T alc %i%fci}ﬂz%'(l_) o
5%, T FVICXBAIHERC X D RO, BT, e © 4 BERRS BIN2OTEHS,

Trans-2, 3, 5, 6-tetraphenyl-2, 3-dihydropyrazine (V) 7)“‘”7“[:0)]3%5 BEkFECE2
amaron (K) o&EkaEIFE (V) @ 2 Rk 3nC o sriks: Pi%@i % p1peraz1ne
BICHD L E2 b5, () OB TR IBONSEMEO2RT30 CoHE
 CoHs oZAMEEERESNDZD TH B, ML, b LBk 32 2% 4 @ muE
BT e ERELREL L2 bITH S, 2hik (D) OEEEET L7 L chikdes
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T BAESIFFREOSMNBECRE T2 BT IS, b LE-EoB{b: L CThFi
kst = o T amaron B34ET, FoEOBMLEL T amaron OEFHREBC D 2,3, 5,
6- tetraphenyl -piperazine (1) 3452 % & IFKFEONAREHARO L ISTEE TH 20>

VAREECE T 2 HRRIAWEE TS 2, 2T THlE T3 T IAT A a —LROFED

J: 5 I il B e A BT BT, HRAERREE CETE 1ok b X8k
BT 5F Amaron OAKEFT EIRNWT (V) OBETSEECET Y, HEETCOT
BB EEBOENZHEELT, =—FARK (BK) PCTVI=YaTvAFACLS

Biiok. TORRIX T-s‘ﬁ’e‘l‘iﬁk@(@inkt%fﬂt O-HEMER (IEaghiids gy, mp 291 ~2°)
21370, copicd Amaron 04 R E RO OT, MHREEEHERO TN BB BT
EEHREBDRDOTH B,

P REESEL 72 X ® w4 EoREc i 2,3,5, 6-tetraphenyl-piperazine o #% probable
& HEE a3 piperazine RORTFINLHRERD D FECH B D THOI. R AMMK
D5 LD MEEHEIND BERE SEL 2T L EBRWCRET 320 EE2 33, Zh
5 OIRREEC OV T RBEF I T T B OC, RBREER~NOSRIDO T E, kRO B,
WHETFHEROE, ZOMWFHEEN2TH2 5,

BB OB

(1) trans-2, 3,5, 6-tetraphenyl-2, 3-dihydropyrazine (VI)

(d+1-stilbenediamine® ® (f[) 5g % =51 7=~ r@Fs L benzil 5g #inz
THBEBT B2 &, W b7 benzil RIFMT 348 K1KH @EE T tetraphenyl-
dihydropyrazine (V) o#&EatiiLisnd 3, #15BEEME, —mRESHL T, ¥
B 23REHERERE BBL, T X EELETLE mp 196~7 oAtk
& LT trans-2,3,5,6-tetraphenyl-2,3-dihydropyrazine &5 3,

W 2.753 mg
N, 0.183 cc (p=759.6 mm, t=217°)
BHE N 7.572% (CosHeaN: w3 2515 N 7.25%)

(2 2,3,5,6-tetraphenyl-pyrazine (amaron) (K)

meso-stilbenediamine® (I[) & benzil #EE=F AT A2~ A RTEBTS L,
BRI B cis-2, 3,5, 6-tetraphenyl-2, 3-dihydropyrazine (V) B2 bRENE, =0
ko 2% 30 Co Ho kb 2,3,5,6-tetraphenyl-pyrazine (K) El': amaron
(mp 246~247° oEAEFEHIGR) M5 She, ' :

(3) trans-2, 3,5, 6-tetraphenyl-2, 3-dihydropyrazine (V) oitkE

trans-2, 3, 5, 6-tetraphenyl-2, 3-dihydropyrazine (V) Z=FA 7=z~ Bidk4 vV
FFaTra—~n (bp 108° (L) DBETHEBLTHIRKEIBTERWE, TILT
wnép&ﬁ%ﬁﬁﬁ?aagmﬁmiﬁ%cOtammm1fif%,TF)?AI%
S—bDEFAT VA~ LEREERTHEE2P amaron ¥4:F3, HIBEER N
(—BMABOECEREL, FEDPHEHDIFEO LIRS ~KERER Tve=7XKCTrn
Ve L, F3HEERAN3 L —% amaron C#OTW 3, H10% O BHR & — &k
BLTHRAEETD 5o KERCMZ TY & — 5 — S A CHRMS. FECCHEMBL, =8
REREEKEINZ THET DB E /5 &K amaron Td %o
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4 Amaron mF FPI YV ARETIATAEZ AT L %3‘;%77:‘
C—lEHFB L. Amaron 2.5 F T I ATLa~1 90c.c. CEMBL TIEMEL, Bib
WEETF F U w a 5.5g B ALBFOME B, 20T+ Vv a 5.52 wM2EOTHBR
FEW 9 1.51 oKPCZEZE, TIATAa—ABESELC, WETT I AT L ~
EIELED, BEcl0nmE 100c.c. ¥z, HEEBECHD 2, HWiKc 10% 7
vE=TKEMZTT AR Y e LchETsHERE (P & 0.25g RUsEiEy 10227
vE=TKTEELZH féa%‘?k (Po) # 2.3¢ ¥ ZNFNEIRBET 2 F o Xk b SSERE
<D%2L,hLﬁ%FAmmz/ﬂv%mf#m%wﬁ%%o %LfoPVE%4
2 D2 LTRERESHLZ, o |
P1 BB (G FBED S RO amaron OERIC, 3T HIKOMEEESR mp 161~2° o a-
TR, gHkME GRS mp 166~8° © T - R TS,
Py 25513 Bilid a-RIk Bk Z e, 2 EEHESS mp 209. 5~210.5° o B-R
PR, KwibROMEEREE mp 300~2° © & - BEKR CRZE LR ¥HB%, ThHRE
HROKEZERC X VESORERXD 28, a & T HNHENEL, BE0 BHEBHI A v,

¥ TS REROHICHEORBROBRA, SRIEESCHL TRARICE~ 3,

(a) o — FLPERR
¥ 3.588mg
N 0.223cc (P -769.6 mm, t=18,0°)
MG N 7.25% (CysHaeNy & LT N 7.18%)
(b)  p—HEpK
WP 2.956 mg
N, 0.186 cc (P=761.5mm’t=19.5°)
BME N7.20% (CosHaeN: & U TozHEf N 7.18%)
(©) T- B
W 3.394mg
N. 0.209 cc (P =766.8mm, t=16.2°)
EHIE N 7.369% (CosHaoNe & LTzl N 7.18%)
(@) e- Bk |
ik 3.811 mg
N,  0.240cc (P=768.0 mm, t=17.0°)

BN N 7.349 (CysHayoN: & LToEHEfE N 7.18%)

(6) trans-2,3,5, 6-tetraphenyl-2 3-dihydropyrazine VD oFryva BEET
AT ra—nC X 38T

1% 173 &, tetraphenyl-dihydropyrazine (V) 4.85g % 150cc o7 I A7 n
=~ EBLTHED L, EEIRAET S b 0 ¥4 108 2 SRFOME Do 2 B 2TH
SRIEMEE 21 OKCEE, TIrTra—~LERS%L, BEFCTIATLa -1
EHBLED, BEMEI0%EEEL Bk, RELEBECHT 5. BRI T v E=7XK
TTAB VLT, BT B G 0,858 FIBLIIY, HERET € v h Lo
gux{ vm2 LT, # 0.5g mamaron QEMIC, B- ;ﬁeﬁﬁzﬁ 0.15g %4> BEL 72, .
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FEBCAEOME T v = TKTREL2E, R, 1452 oREH KeRrs,
Tt v X b SREERE v, amaron OBROBRAE LFAENC @, BT, © 4HROR MK
E5EEL, 7tk amaron OER LD, TORY a R T BHENE S £ T,

(6) trans-2, 3,5, 6-tetraphenyl-2, 3-dihydropyrazine (V) @® ‘7}1/ = YA T~
A F KT X BB

@) BR=FAT N3~ REPOET

26 » (VD) % 300cc d=Fr 7 a~ AL CTEML, K 18cc #inz, T3
WBIKIC, BETOL 0TI =D AT v AT A (TA3=0aiidg) ¥ LEFoma
%&,%ﬁ@%%ﬁ@%%@t%%Dé%@?»t—vA7v»wA£M2,ﬁﬁ%?%
BE, (8, REL, BREEEL, BErEB T o8RBT, P 0-2
PR (mp 291~2° oiBgHIRMEERSR) %5 8L, Z&¥F amaron ¥ n%&wc,

8 — ALK - |

W 3.511 mg
N° 0.221cc (P=759.0 mm, t=15.5°)
Bl N 7.30% (CesHyeN: & L-Ccoofli N 7.18%)

(b) = — 7 AR P OETT B

1g o (V) % 200cc o= ~F Al &L THDL, K 5ec Tz Tod, ki
TAIawATIAT A (TAI =9 a3 5g) Bin, KERT &% 8 Ko =~7 117k
WLEY, EBEME 72 v aRkERE T . 7 - 2K L amaron 558l %,

© #=—7 AEHPOEL

2.5 » (VD #400g o =—7 L cigEnL, XK 12cc #inz, 0° T7Ar3I=T a7 .
=nHa (Tri=2vaifl2g) & 2 AflCcbao Tz CRERTS, B8 BEREE
BHEL, BEMTEEB=FALL5 BIERL, 0- B L amaron 5%,

(7) tetraphenyl-piperazine (v) ®OE/K3E

tetraphenyl-piperazine » 7 - Bk 0.1g %5 §7K 2g & 250° iz 6 B msiss,
FEMZBHL THoT7Te byl iz LT L, ?fﬁmé%?&%bi’ﬁﬂﬁ?l“f*ﬂ v
PR TNIEE EA&E amaron T3 3,

AT LANE &?%k?%%imxﬁﬁﬂf%mﬁézﬁﬁﬁém’gﬁ%L, EhchahrA
IEBTFRCEHOBTETIRETH B, RIAPIEO —~ERISE LB AR HFZ
B RTIThh, W& HORI> A REREHFTE T 3.
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