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Ethyl a—ethyl-g-hydroxy—g,#-diphenylpropionate (IV) was obtained in 719, yield from
‘Reformatsky reaction between ethyl a-bromo-n—butyrate (IIT) and benzophenone. After
the dehydration of IV with phosphorous oxychloride, the resulting ethyl a—ethyl-8,5=
diphenylacrylate (VII) was hydrolized to give a-ethyl-f,f-diphenylacrylic acid (VIII),
which was reacted to acid chloride with thionyl chloride in pyridine, and it was treated with
ammonia giving a—ethyl-g,f-diphenylacrylamide (IX). IX was reduced with lithium
aluminium hydride in dehydrated tetrahydrofuran to give 2-aminomethyl-1,1-diphenylbut-
l-ene (I), which was confirmed as its hydrochloride. On the other hand, as abnormal
products, 1,1-diphenylbut-l-ene (V), 2-ethyl-3-phenyliden-1-one (XIII) and XI were
produced and they were confirmed by the elemental analyses and spectral data. '

Ph. _CH.NH, B IMETERE U CERIILEY 2-aminomethyl-1,1-diphenylbut-1-ene (1) (%
oS =Cp,  Heinrich %9 i b Tla x5 L0¢ I RETARSh, L ORE(FMCOL THES
I nTWLBH, SEEESR I ORRIBRARESOCBEELEY DER LB L

Ph. R CANEDA LR RS LABEETOMANE LN DO THRET 5. ’
Ph/(f -—C\Et ¥ I AT B Grignard RIERKRE L. T 7cd D n-butyraldehyde %
OH dioxane-dibromide® 7 » A{t LT a-bromo-n-butyraldehyde® & LMK b 1=V
Tla : R=CN &7 morpholine X & &4 C 2-bromo-1-morpholinobut-1-ene %78, FHEMKT b
b : R=CH:NH; Sk Fr735vd Grignard 83 % > { 9, benzophenone % XJ5 ¥ 2-ethyl-3-

hydroxy-1-morpholino-3,3-diphenylprop—1-ene %44 & L7z2% benzophenone ZENR-$ Bz iE Lic.

% = ¢ Reformatsky KIG&#ET 570 HEC L D ethyl a-bromo-n-butyrate (I1I) % benzophenone &
FEROFAETFEKRS v 4 BEMBGETKE L, K 719% T ethyl a—ethyl-p-hydroxy-g,f—diphenylpropio-
nate (IV) % mp 105—106° DRk & LTH. —HAREL 8Ky € v-FKF vr=v (1:1) OREEHIT -
#o & = AL LT 1,1-diphenylbut-1-ene (V) (bp 80° (3 mmHg)) 23 b,

IV % ammonolysis ¥ X OBEKRIGICAT L, amide (IX) # 34 & LA FORHENRIC# » /2. £ Z°C Linden-
baum DOFHEES KL THFvHLY v CAEL 72 & & ALK 78% T ethyl a-ethyl-,p-diphenylacrylate
(VIT) (bp 172° (3 mmHg)) 238 btz KT VII % ks i L T a-ethyl-p,f-diphenylacrylic acid (VIIT) &
L, VIII © Schotten-Baumann RJE&KE L. $7bb VI MK~ v vipElbF = LB ER E R,
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BONCBBGERRT vE=7 KCLE L E C A BGEEREYEIE LR, KROFIMREIR (IR) A2z

b AR 1705 e~ @ AR = VIS S RIRAFES B, amide (IX) i sk 2 RIVUTEED B vy, — K
SOKREEIE (NMR) 222 b A3\~ Tik SHAEX 7 = b vA17.47 ppm ic singlet > LTk b, 7.65—6.75
ppm & 4H *Ei{é@%’g%ﬁtc signal, X5z 2.34 ppm = 2H ¥4 7 = |+ v »t quartet & LT, 1.09 ppm 1= 3H
ML 7w b v triplet & LTERZhRD bhfe. & bREBROEWKISEREY S L, Az 2-cthyl-3-
phenyliden—1-one (XIII) ¢h 5 +FE 2 Hh 5. , ’

—J5 VII LREEOBMEIGR L0 VII O7 v e=y affORMc X b 1X 284 L Licss, ARYEY
Boebighwic. £2 T VIII % pyridine OFETHEILT & = A RIERERLOL, 7 ve=7 TAH
{7t » 72k 25 a—ethyl-g,—diphenylacrylamide (IX) 7% mp 181—182° O~V X AL & L CELRT:.
IX #8K7 b 5 e Fe73F v lithium aluminum hydride ¢RTLTC7 3 v (1) %18, Z h# mp 232—
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233° DM & LT L. AdudBli (1) OB L BT 2 bR T2 39, 220 NMR 27 b
MEFNTRE—EAROR D L VA—WE TH 5 & & #HA L. ABRABICLD 1 OAKER
Heinrich %% ©Jjkic It LCTHIEDRMTH v T OUBARO—ETH 2 LELLND.

—7 1 ok (XIV) #8255 VIII © Raney-Ni i XL 285 L0 VI OBIEARL -2 WTh
b HIWERES C LikcEY, VII © Raney-Ni Mifiic X 2 @ERTIC &0 € X1 %24, IR I 07 NMR
AR b A X D) HERE LT

£ B o

a-Bromo-n-butyraldehyde n-Butyraldchyde 20 g % ether 200ml jc &5 L, 5—10° i & HEET
dioxane-dibromide® (100 g) o cther (200 ml) EW LW T. KISKEA Y 5% NayS,0,, 109 NaHCO,, H,0 ©
P, Na,SO, iR E sk LA M L, bp 756° (40mmHg)®» oy 758 #18.

2-Bromo-1-morpholinobut-1-ene a—Bromo-n—-butyraldehyde 4.5 g % abs. toluene 100 ml W L,
morpholine 5 ml % Jn % 4 hr MBI, Wkl X OB o morpholine % LB L bp 76° (0.8 mmHg)
» enamine 2.0 g #15.

Ethyl g-Ethyl-g-hydroxy-g,f-diphenylpropionate (IV) Benzophenone 25 g, ethyl o—bromo-n—butyrate
25 g % abs. benzene 150 ml s L Zn (29% HCI, Kk, EtOH, acetone, ether T#:#%, 100° < 2 hr EEW
BLUTHET)20g Az 4hr MBGRWE. KRGO Zn 2FH L, Fxr 10% H,SO, <, Kk, K.CO,# k.
IR R LI At L, bp 150° (4 mmHg)D Mk 4 8. $1R & mp 105—106° (isoheptane). Ju&: 29g
(71.3%,). Amnal. Caled. CyH,,04: C, 76.44; H, 7.43. Found: C, 76.42; H, 7.86. IR cm~! (CHCl,): voy 3420,
vco 1700. NMR (ppm) (CDCl,): 7.85—6.95 (10H, aromatic protons), 4.69 (1H, singlet, OH), 4.00 (2H, quartet,
J=17.2 cps, -O-CH,CH,), 3.46 (1H, a pair of doublet, J=4.0, 9.6 cps, respectively, >CH-), 2.15—1.10 (2H,
multiplet, YCH~CH,CH,), 1.05 (3H, triplet, J=7.2 cps, ~-CH,CH;), 0.87 (3H, triplet, J=7.2 cps, -CH,CHj,).

1,1-Diphenylbut-1-ene (V) Benzophenone 2.0 g ¥ X (¢ ethyl a—bromo-xn—-butyrate 2.0 g % abs. benzene
(10 ml)—abs. toluene (10 ml) s L Zn 2.0g #inz, 3hr MBEW. AHREIE O Zn 2 FH L, Fix
10% H,S0, T##, Kit, NaSO, Wik BHPEE LA bhE&EHRYHE L silicic acid 258 ¥ T 7 =
<~ Fr3574—kft L, CHCl, Wi%%4 & » bp 80° 3 mmHg) o Eamky 1.3g » 8. IR cm-! (CHCL):
ve=c 1625. NMR (ppm) (CDCLy): 7.21 (10H, broad, singlet), 6.08 (1H, triplet, J=7.9 cps, =CH-), 2.10 (2H,
quintet, J=7.9 cps, ~CH,CHy), 1.00 (3H, triplet, J=7.9 cps, -CH,CH,).

Ethyl a-Ethyl-g,p-diphenylacrylate (VII) IV 1.6 g % abs. benzene 10ml i g U POCl; 1ml #mz
1 hr M@, KKk i ¥ POCl; 7fFE#% benzene B/HEL. 7Kk, 10% NaHCO, yi¥, Kbzt i
*, B3, bp 172° (3 mmHg). #¢ 7 v 4 F, mp 83—84° (EtOH). JuE 1.18 (78.0%). Anal. Calcd.
CyyHy0,: C, 81.39; H, 7.18. Found: C, 81.60; H, 7.24. IR cm~! (CHCly): vgo 1690, vc-c 1620. NMR (ppm)
(CDClLy): 7.50—6.90 (10H, broad singlet, aromatic protons), 3.94 (2H, quartet, J=6.5 cps, ~-OCH,CH,), 2.40
(2H, quartet, J=6.3 cps, -CH,CH,), 1.10 (3H, triplet, J=6.5 cps, ~-OCH,CH,), 0.89 (3H, triplet, J=6.3 cps,
C-CH,CH,).

a-Ethyl-g,p-diphenylacrylic acid (VIII) Ester (VII) 0.4 g % 109 NaOH 30 ml & X o8 EtOH 15ml o i
¥ 5 hr mmEER. EtOH R84 7K 30 ml »hnkx benzene fhiti. KEBK %K% T conc. HCl @ € i &
L 5 EaEwE Y CHCl, #ill. Na,S50, i, %@k, CHClp—hexane J v itk L mp 156—
157° ok 0.38(90.7%) % 8. Anal. Calcd. C,;H,O,: C, 80.28; H, 7.13. Found: C, 80.60; H, 6.91.
IR cm~! (CHCL): vco 1680, vcoc 1620. NMR (ppm) (CDCl,): 10.15 (1H, multiplet, OH), 7.21 (10H, broad
singlet, aromatic protons), 2.34 (2H, quartet, J=6.5 cps, -CH,CHj), 1.06 (3H, triplet, J=6.5 cps, -CH,CH,).

a-Ethyl-g,f-diphenylacrylamide (IX) Carboxylic acid (VIII) 1.0 g % abs. tetrahydrofuran 20 ml ¥ X ¢
abs. pyridine 20 ml ¥ L, SOCl, 2ml % i1 2 30 min % 72 %° 2 i MIBGEE. BETFTKES OBBEER L O
SOClL, #8*E 1, BELKEHESET 28% NH,0H 200 ml % Xt CHCl, 150 ml 0EKEHFCHET. = 5 ks
F 1hr, EF © 2hr . CHClL Bx» 48, 109% NaOH, 109% HCl ©i#, K,CO, i, BtEk, ether—
hexane X b B L mp 181—182° ofEagtiRi 410 mg % #. Awnal. Caled. C,;H,,NO: C, 81.24; H, 6.81;
N, 5.57. Found: C, 81.61; H, 6.94; N, 5.49. IR cm™! (KBr): vyg 3350, 3150, vco 1630, dcg 755, 700. NMR
(ppm) (CDCl,): 7.24 (10H, broad singlet), 5.15 (2H, multiplet, -INH,), 2.40 (2H, quartet, -CH,CH,), 1.10 (3H,
triplet, ~-CH,CH,).

7) E. Schwenk, D. Papa, H. Hankin, H. Ginsberg, ““Org. Syn.,” Coll, Vol. IT1, 1955, p. 742.
8) BiAILL TRMIE. NMR =27 b ik Hitachi Model H-60 %/ L, HEE%EYE & L Si(CHy), »
B,
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2-Aminomethyl-1,1-diphenylbut-1-ene (I) Hydrochloride LiAlH, 200 mg # abs. tetrahydrofuran 30 ml &
BE S |HT, amide (IX) 200 mg % abs. tetrahydrofuran 30 ml i ¥ L %AW % F. 2 hr HiEcEY:
BAEET &K tetrahydrofuran % X w8 30% KOH << LiAlH, %4/, WY 4% LISEYE. B4 ether
ML, 10% NaOH ¥, MMAEAKCHE. KCOy MIRBHEEE T 2 L r¥amRy &+ 8. HEck b
ether w2 L HCl gas 1f1 ether % fn 2 #iHi + % HCI 5% MeOH-ether (F 7:i3 AcOEt) I b BHiEMmL
mp 232—233° OO 80mg 45, ERLEMT L IBMEETE2FRET, NMR 2 <7 F L@ =
~ 7 brik—%. IR cm™ (KBr): »iy, 2800—2450, vc-c 1620, dcg 755, 700. NMR (ppm) (CDCly): 8.60 (3H,
multiplet, —ltIHs), 7.26 (10H, singlet, aromatic protons), 3.63 (2H, multiplet, -CH,NH,), 2.38 (2H, quartet,
-CH,CH,), 1.08 (3H, triplet, -CH,CH,). ‘

2-Ethyl-3-phenyliden-1-one (XIII) Carboxylic acid (VIII) 100 mg % abs. benzene 5ml ¥ L, SOCI,
Iml %Mz Lhr ImBGRE. Bk X 0B8R SOCl, # 8%, abs. benzene 10 ml i #is L, K& BT conc.
NH,OH 30 ml % X 08 benzene 30 ml o B¥EH e F. EiR ic € 1hr i % o 31 benzene &4 . 109,
HCl #s X 08 10% NaOH KW T, NaSO, ¥, #e:t% hexane THl# 34 5 & [EL. isoheptane
LD FHERHBL mp 89—91° oEELHIRG 32 mg %, Anal. Caled. C;H,,0: C, 87.14; H, 6.02. Found: C,
87.44; H, 6.29. IR cm= (KBr): wco 1700, vycoc¢ 1600, dcg 770, 730 (ortho—disubstituted benzene), dcg 750,
700 (monosubstituted benzene). NMR (ppm) (CDCly): 7.47 (5H, singlet, —C¢Hy), 7.65—6.75 (4H, multiplet,
aromatic protons), 2.34 (2H, quartet, /=7.6 cps, >CH,), 1.09 (3H, triplet, J=7.6 cps, —CH,).

Ethyl g,p-Dicyclohexyl-g-ethylpropionate (XI) Bijgc ester (VII) 1.0 g % abs. EtOH 15 ml w2 L,
Raney-Ni 2.0 g %z, Hy, #JE 64 atm (120°) THERTICH 3. 30 hr Akl % 5 LABYE. ether 3
H U Na,SO, &8, BEFREEF A L, bp 145° (3mmHg) oM@k 0.6 g %E. IR cm=! (CHCL): ve_o

1700. NMR (ppm) (CDCly): 4.16 (2H, quartet, J=7.5 cps, -COOCH,CH,), 3.84 (IH, quartet, J=7.5 cps,

H
co-
>CH—CI_{<CH ) 2.75 | 1H, multiplet, /cg_CH< , 1.27 (3H, triplet, J=7.5 cps, ~COOCH,CH,),
g CH D |

0.92 (3H, triplet, J=7.5 cps, )CH-CH,CH,).
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