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Aminoethylation (£ 2 V) meso-cis-Cyclohexenimine s LU ZFDFE KL

Diethyl Malonate & DK trans-Octahydroindole @& 5

MNBIETR,Y Bz
FUINRFIREH

Aminoethylation. II.V Reactions of meso-cis-Cyclohexenimine and Its Derivative
‘with Diethyl Malonate. Synthesis of ¢rans-Octahydroindole

Masanaru Kojima® and' Yukmiko Tomioga®®

Faculty of Pharmaceutical Sciences, Kyushu Untversity®
(Received February 12, 1975)

meso-cis-Cyclohexenimine (Ia) or N-benzylsulfonyl-meso-cis-cyclohexenimine (Ib)
reacted with sodium ethyl malonate in ethanol or diethyl carbonate to afford 2-oxo-3-
ethoxycarbonyl-frans-octahydroindole (IIa) or N-benzylsulfonyl-2-oxo-3-ethoxycarbonyl-
trans-octahydroindole (ITa). Reduction of octahydro-2-oxoindole (IV), which was
obtained after hydrolysis and decarboxylation of Ila, with LiAlH, gave #rams-octa-
hydroindole (V).

fRd: aziridine FECIBAOFBE R AF Vv ETAI VMBETRIGT 22 &4 Stamm® 2L h B2 S
7243, /MESY 13 aziridine %3EMA{LT % 72 » I N-p-tolylsulfonyl-% 3 \~ % N-benzylsulfonyl §FE i L
diethyl malonate % A\ % ethyl acetoacetate Lok AF VY ERIGEE R T, T L h 1-p-tolylsulfonyl
(or benzylsx_ilfonyl)-3-ethoxycarbonyl—2—pyr’rqlidinone, 1-p-tolylsulfonyl (or benzylsulfonyl)-3-acetyl-2-pyr-
rolidinone 2MERT 5 & & & HA 7 Uiz & ORIGI 3\ C aziridine % cyclohexenimine i #i3E 314 perhy-
droindole FEENE SR B2 Liic s, Aziridine LiEM2F L v O BZET 1% aziridine ® N % alkyl Cff
%Lt:ﬁgﬁ aziridine s, B Bt acyl, sulfonyl 2 CRE Li-iEM L aziridine % 3 5 & & " —BW
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D) BAREFERE I £, BN, 197144 7. , '

2) Location: 3~1-1 Maedashi, Higashi-ku, Fukuoka; 812 Japan; a) Present address: 11 Nanakuma, Nishi-
ku, Fukuoka, 815, Japan. ' ‘

3) H. Stamm, Angew. Chem., 74, 694 (1962); idem, ibid., 77, 546 (1965); idem, Chem. Ber., 99, 2556
(1966) ; idem, Avch. Pharm., 299, 965 (1966); idem, Ann. Chem., 76, 121(1968); idem, Arch. Pharm.,
302, 253 (1969).

4) NMRIEHR, NAERE, THERT, 3k 92, 465 (1972).
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ThHo, NE2RELM\ aziridine HEH LEEAF L vV ED RSHITBET R O I i, ZEE S 1% meso-cis-
~ cyclohexenimine (Ia) 2 HEMZETH 5 LB L, %7 Ia & diethyl malonate & DRIEHEKE L.
Ia % Na ffi T diethyl malonate & ethanol FRTIMERF TS L 32.6% ODINERT. 2-0x0-3-ethoxy-
carbonyl-frans-octahydroindole (Ila) (mp 124—125°) 2343 5 & & 4T, DL-frans-2-ethoxycarbonyl-
acetamido-1-Cy_clohexeniminocyclohexanb'e‘ (VII) (mp 182—183°) ﬁi/}\ﬁ@ bitz. la OFEEITREIMER
IUOBEARARZ b (MS) 26 FDH5TFERN CH,,O:N Th o, FARI (IR) 2227 AT 3254, 3152
cm~! & lactam amine, 1746 cm~1 JZ ethoxycarbonyl 3 L % 1713 cm—? |z lactam carbonyl o WRIY #% 58
BRBZ ENDBEREI . Fh VII @%ﬁ?ifﬁiﬁﬁﬁgﬁ‘ BEDHFRE CioHpO3N, TH b, IR A7
AT 3410, 3200 cm=! i amine, 1755 cm~ | ethoxycarbonyl % X O 1648, 1598 cm=! i amido DWRIX
DEDLRBZ LALPREI NI, VII OA&RIzES Ta & diethyl malonate #\KJE LT N-ethoxycarbonyl-
acetyl-cis-cyclohexenimine (VI) 235 L, zh & Ia BNEBERIGLTERTIID EHEIW S, Dk
1% Ta 2 diethyl malonate % ethanol djn#i32 &t VII OZH 3.9% DIREBETELWZZ EM b 3 HFEX
3. ThicEL o KIG & L T meso-cis-benzoylcyclohexenimine & meso-cis-cyclohexenimine & 75 DL~
trans-2-benzamido-1-cyclohexeniminocyclohexaned 42 = & ASE1 BT 5.9 BiRO & & & aziridine §
HEEEAF vV EORIGTHBRESIE SR 28T 8% I H T e, Stamm & aminoethylation (X
aziridine O N % 7AFLVECHEEL TR LD O TH 5. la 2N FEMEMET diethyl malonate & FIGL
T Ha %A 280 VII EIET A L2EL 5L, ZORBEBWTHREIGE LT 315Kk aziridine
Tha VI HBERL, VI BSTFRTHR, BiEKE LT Ha #4535 & © 5728 Ta 1 diethyl malonate
D carbanion ZWE LU THERE, lactam RAPRTIEHE LIV I VARENEEDLIL 5.
' 0%"‘01 Ia = benzylsulfonyl HA#EA L CiFEHEII X 2 Ib #HL, Na f#iit F diethyl malonate &
ethanol dCinzh-4 3 & k 1-benzyléulfonyl-2-oxo-3-ethoxycarbonyl'-'imns-octahydroindoie_ (I1b) (mp 113—
114°) % 33.4% OINETHE . B2 L diethyl carbonate % i\ % & RIGER 2 84 X h ITb o=
86.7% hEIN?-. IIb % Raney Ni w-4 T ethanol fs, EETHNET2 L la % 80.8% DNBTHS.
 OWROEBREMC I B aziridine OBIBNIRKBRFICHBTER T 5 0 2 —BHN® Th 50T Ha %
X ¢ IIb o ring juncture % trans EZ & B8 T & 5. Ila % 109% NaOH T ester %;jmzi{ﬁ\ﬁ@l_,j:/vﬂ—‘:*/
Ee (III) & L, Ob\fﬁﬂjﬁiﬁﬂiﬁﬁ‘é@‘ﬁ” % & mp 82—83° o #rams-octahydro-2-oxoindole (IV) % 873, IV |k
Booth 57 #% 2-allylcyclohexanone oxime % LiAlH,l/"Gi‘éi‘y‘ﬁ LCHB 7 cis B8 L trans 73 o BEEYEY
benzoyl {LEEE S < DB LT L, Bbhi trams-1-allyl-2-benzamidocyclohexane % X B2 5 7
B ~NTER L1z trans-octahydro-2-oxoindole *Eli& 7 —3 L T 5. IV’% LiAlH, C#&x 5 & trans-
octahydroindole (V) (picrate: mp 150—151°) %78 %. —fic perhydroindole % &K 3 % I i3 HABETIC X
BHEL S B Willstitter 59 (3Ea&fi ¢, Adkins 5% 3 Raney Ni TULFhd cis EALD octahy-
droindole %8 Tu~%. trans FEfLo perhydroindole #78% Booth H?" DHBIITENE L, FE S O FHk
DOFNTEIEL FHWEN I, 3 ffd ethoxycarbonyl FEDEALIC DL \T&iﬁﬂ%ﬁ’t“@& 5.

£ B o g0

meso-cis-Cyclohexenimine® (Ia) bp 60—62° (35 mm), mp 20°.
N-Benzylsulfonyl-meso-cis-cyclohexenimine (Ib) i) prL-trans- 2-Am1nocyclohexanol 4.662 g % pyridine
20 ml ¥ M L, benzylsulfonyl chloride 15.5g %#EBHT 0° oET L TMZ, X 5k 0° T 30 min ##.

5) T. Taguchi, M. Kojima, J. Am. Chem. Soc., 81, 4318 (1959).

' 6) P.E. Fanta, E.N. Walsh, J. Org. Chem., 30, 3574 (1965); P.E. Fanta, R.]J. Smat, J.R. Krikau, J.
Hetevocycl. Chem., 5, 419 (1968); T.A. Fogha,, L.M. Gregory, G. Maerker, J. Org. Chem.; 35, 3779
(1970).

7) H. Booth, F.E. King, J. Chem. Soc., 1958, 2691, ,

8) R. Willstatter, D. Jacquet, Chem. Ber., 51, 777 (1918); R. Willstatter, Chem. Ber. 58, 385 (1925).
9) H. Adkins, H.L. Coonradt, J. Am. Chem. Soc., 63, 1563 (1941).

10) RfARIL T TRHAE.
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H,0 500 ml %#jn% & 5o ether #hnx 5. RO #f % 5 K. MeOH 100 ml <3 5. N-Benzylsuli-
onyl-frans-2-aminocyclohexyl benzylsulfonate 6.625 g (38.1%), mp 170° %7, ACetohe~EtOH X b EER
UCTEBRHIRGG. mp 170°. Anal. Caled. C,yH,O5NS,: C, 56.71; H, 5.94; N, 3.30. Found: C, 56.88; H,
6.06; N, 3.42, |- N,O-dibenzylsulfonate 3.9 g I= 55 NaOH &z 25 ml %772 10 min /K% sk, %
ot =S ATHIL, = -7 A BakiE. W (Na,SO.) %, Wiy L. 2.3 (99%) o fidh % 8. mp
75—76°, Ether-pet.ether X » B & L C MEKRKE. mp 75—76° Anal, Caled, C3H;,0,NS: C, 62.12;
H, 6.80; N,5.57. Found: C, 62.30; H, 6.77; N, 5.66. ‘

ii) pr-frams-2-Aminocyclohexylsulfate® 48.8 ¢ @ 5n NaOH(200 ml) ¥ % 1.5hr mBE K. BAS,
benzene 100 ml % Jj 2 k4 & # T benzylsulfonyl chloride 48 g » benzene (200 ml) B{¥W %W T LT Mz %,
M os7etg, BET Lhr 8, benzene B % A, H,0 © 3 Hik W\ i, (Na,SO,) #, benzene ¥k,
46.8 g (75.4%), mp 75—78°, Ether-pet: ether X b Fkbdh L CEAHER . mp 75-—76°.

2-Oxo-3-ethoxycarbonyl-frans~octahydroindole (ITa)*  Na 0.54 g % dry EtOH (100 ml) i 3514, diethyl
malonate 25 ¢ XM h ¥ 8T, S5 Tallg Mk, HEET 38hr mBGENE. B, REOWB © 5 %

"L, EtOH %REME. FHEwc H,0 10 ml % k¢ Ether—pet. ether %Mz TiEffAh%x » B (10.58). A2,
KEEBREL, FERELKESR, BHT 5 LREE—BERLT 5. PRO= -7 kML THIR (0.88).
zEE T, HyO50ml conc. HC13ml %z, X<, PHRLAKE T 5. 11a7.8g(32.6%) =#&.
mp 123—125° EtOH-pet.ether X » Fi% fh U T HOR S mp 124—125°, TR »ih; -cm~*: 3254, 3152
(NH), 1746 (EtO-C=0), 1713 (N—C=0). NMR (CDCl,) (8): 1.31 (SH, triplet, J=17 cps, —-CH,CH,), 8.09 (1H,
doublet, /=12 cps, C;~H), 4.25 (2H, quartet, J=7 cps, ~CH,CH,), .7.30 (1H, broad, NH), A4nal. Calcd.
C,H,,0,N: C, 62.51; H, 8.11; N, 6.63. Found: C, 62.45; H,7.98; N, 6.70. X 5, HCl BikfB % NaOH
KEWT pHT7 irfL T 0.16 g (mp 170—174°) ofEH% . EtOH X » FisMh L CE&EeHRA. mp 182—
183°. TFHEo VII & IR % X OERERBIC X Y FE.

N-Ethoxycarbonylacetyl-trans-2-(N-cyclohexylimino)cyclohexylamine (VII) Ia 0.97 g & diethyl malo-
nate 2 g % dry EtOH bml M L 23 hr jp#uEys. EtOH #WENEL, HLAEBBCIBO=—-F L %
Mz THE. 0.12¢g (3.9%) OEh%EE. mp 176—177°, EtOH Xk b FHiEH L T & @ ¢ )R &. mp 179—180°.
IR &5, cm~1: 3410, 3200 (NH), 1755 (EtO-C=0), 1648, 1598 (N-C=0), Anal. Calcd, C,yH,O3N,: C,
66.18; H, 9.16; N, 9.08. Found: C, 66.48; H, 9.23; N, 8.90. : :

1-Benzylsulfonyl-2-oxo-3-ethoxycarbonyl-trans-octahydroindole (IIb) - i) Na 0.253 g o dryEtOH (20
ml) ¥z diethyl malonate 1.760 g & Ib 2,510 g o dry EtOH (20ml) B inz 9bhr m@cgEk. %,
WREARL =7 4TS, &y HO040ml wiRB'L, AcOHEM w LR %Y » W, Kk 1Ib1.224¢g
(33.4%) %#%. mp 110—111°, Ether-pet.ether X b B L C 4@ 7 v X 4 f. mp 113—114° IR »E2%
cm-1: 1754 (N-C=0), 1736 (EtO-C=0), 1346, 1168 (SO,). NMR (CDCl,) (8): 1.32 (3H, triplet, J= 7 cps,
-CH,CH,), 3.09 (1H, doublet, /=12 cps, C;~H), 4.27 (2H, quartet, J=7 cps, ~CH,CH,), 4.61 (2H, singlet,

—SO,CH,CeHy), 7.38 (5H, singlet, -C¢Hy)., Amal, Caled. C;gH,3ONS: C,59.15; H, 6.34; N, 3.83, Found:
C, 59.39; H, 6.83; N, 3.97.

. ii) Na 0.506 g % dry EtOH .k ¥ LRKIE EtOH %REZ XK. & ¥ i diethyl malonate 3.52 g o dry
diethyl carbonate (50 ml) VUG - Ib 5.02 g o dry diethyl caerbonate (50 ml) ¥ Y% inx 2hr ﬂn%ﬂgﬁﬁ
K%, HTHT 58 H% A5, petether TPk 5. H,0 80 ml 1w lf¥ LC AcOH Eithic L% » B, KL,
#HR. 5.368 g. mp 108—109°, Diethyl carbonate 87 % WMEMEE, AcOH k2 L pet.ether Ty,
WEEeT 5, KEEH, Hk. 1.7 g. mp 81-—88°. Ether-pet.ether & v FiE & L« 0.965 g. mp 106—107° &
InE: 6.333 g (86.7%). X Hic ether-pet.ether k D EH#EHA L THEE S Y X A%, mp 113—114°,

IIb @ Raney Ni [k BBkt Ia @& IIb 7.5g » EtOH (200 ml) %¥ic Raney Niow-4 % 5 {55
Mt 1.5hr FRTHAM. 74 P &B LT Ni #5r%k#%, EtOH % WEME. 3.504g (80.8%) o #&dk 2 5&.
mp 113.5—115°% Ether-pet.ether X b F#idh L CHEHRE. mp 122—124°, ,

2-Oxo0-3-carboxy-trans-octahydroindole (III)  TTa 10 g % H,0 50 ml i 5 b L, 10% NaOH 25'ml %
MEEETEET 5L 30min THEM. BB, HRTHFRT S LEBRFH. ARL, K. 8.06g(91.7%) o
HEhRwE, mp 194° (decomp.). H,O X b F & L T & 44k &, mp 194—195° (decomp.). Anal, Calcd.
CoH,30,N: C, 58.86; H, 7.10; N, 7.64. Found: C, 59.05; H, 7.38; N, 7.15.

trans-Octahydro-2-oxoindole (IV) 111 1.82 g % 200° T fin &9 % 1%, ?!EJ?F.E?&‘%?% 1.35 g (97 %)
(122—124°/5 mmHg) o iRy % 5. BEBT5 & kL. mp 82—83° (/it.,”. mp 82—83.5°). IR »g; em~:
3200, 3100 (NH), 1695 (N-C=0). Anal. Caled. CsH;ON: C, 69.01; H, 9.41; N, 10.06. I‘ound C, 68.89;
H, 9.18; N, 9.71.

trans-Octahydroindole (V) IV 0. 5 g © dryether (8 ml) B L1A1H4 0 2 g % dry ether 10 ml 1 !%3*
BLTh%, 2hr mBER. &%, H,O @afi= — F L, ¥ 209% NaOH bml #fnk = — 5 v BEREFL
THRY» HO B =—FA TS5, =—F 4 % EE L, WIREWE c picric acid-ether % fp%, picrate 0.95 g
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(73.0%) #%#. mp 148—151°. EtOH X DERS L CE AHOR & mp 150—151° (1it.,” mp 150—152°).
Anal. Caled. CiyH;gO,N,: C, 47.43; H, 5.12; N, 15.81. Found: C, 47.62; H, 5.29; N, 16.32.

E m%ﬁﬁzﬁ%§htﬁMk%¥%WI§ﬁﬁ§®%ﬁh@wo hRT 5.

[;%AKU&KU % Asséﬂ | UDC 547.466.64.09 : 615. 21.076.9
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Influence of Alkylamides of Glutamic Acid and Related Compounds on the
k Central Nervous System. IIL.Y  Effect of Theanine on
Spontaneous Activity of Mice

Ryoner Kimura, Masako Kurita and TosHiro MURATA
Shizuoka College of Pharmacy®

(Received October 18, 1974)

Both theanine (1-N-ethylglutamine) and ir-glutamine were found to have a weak
depressing effect on the spontaneous activity of mice and to decrease the activity enhanced
by the administration of caffeine. These amides, however, did not depress the activity
induced by plpradrol or methamphetamine and the hyperactivity produced with hexo-
barbital. Sodium glutamate did not show any depression on the activity increased by
caffeine in mice, while y-aminobutyric acid depressed it to a lesser extent than theanine.
Studies on the effects of theanine and r-glutamine at various periods after administration
of these chemicals suggested that the depression mechanisms of these amides might be
similar on the caffeine-increased spontaneous activity of mice.

TR T\ T, bhbhix theanine. (L-GluNHEt), r-glutamine (L-GluNH,) 2 i iREEIRIT L 5~y A
DEIAD S B, LI caffeine (Caf) 1Lk o CHRIWABNACER LI ERBMELL. DT END,
ThBOERYA Caf X 5HRBECK LCTMHERE2ET S E0E 2 bh, BlIEL T~y A0 HRER
CHT5 L-GluNHEt, v-GluNH, oMi#HERLRIE L, “OERIRWTY Caf X 2EBE o WM 3 L
TOZERTH B LEXBDILDOTHRET 5.

£ B O #

X FRCEALAEEHIBUT O L% ) TH%. L-GluNHEL (Furuyama, ef al.b DFHEIE L h AR,
L-GluNH,, sodium glutamate, y-aminobutyric acid (FId#i3E, 4 %), hexobarbital (Oltopan®-Sodium),
methamphetamine (Philopon®) (K B A&#3), pentetrazole (Cardiazol®, =) bemegride (Antibarbi®, H
M ER), pipradrol (Meratran® gz, o ) FBIE XV REF L Vv A7 A2 VET=—F A HEE, EEEE
L Lizd.o. mp >300° decomp.), Caf (HAERHFHEBHERLLL D).

Bt WECARER: dAY RfEfE~v 2 (FE 20—-258) #HRT D &R A,

B R EENBORIE EBHEHE TN XBHETHESREELAY, ~ v 2 0OBFRFOEHELNEL .

1) % 2 3% : R. Kimura, T. Murata, Chem. Pharm. Bull. (Tokyo), 19, 1301 (1971);
2) Location: Oshika 2-2-1, Shizuoka.

3) R. Kimura, T. Murata, Chem. Phavym. Bull. (Tokyo), 19, 1257 (1971).

4) T, Furuyama, T, Yamashita, S. Senoh, Bull, Chem. Soc. Japan, 37, 1078 (1964).
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