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1. ¥R

) =243 2N —IZBT SEE L v Y XATBR S MBI 0N, RESHIEIRIE Y O AOREH SRR
{EFETE BT ZEERRELE S 2o TEAMY i (Biphasic Catalysis) RO, ZERE LAMEOMEEE S TIT
BT EMTEDRE, BEREREIEOIDOHERE UTE DEIE > TWAA, Ledi-C, BEEHERR YT
TAOHEEIKNWCEIRTE 2O MHFINTEY, RIS N TWAHBE DM NTNS. ZORIGT
3, RSB I O 2 ST S MU A S OO 62 , BUMBIC R T e e 22 &N TES.
Tiis, i3 EStiE S IR 2B ENTNS Z &2, D) Y Z VAR TH 5.
T IVA SRR A F AR &R AW BSOS SN TN BN, KERWER T AHRISRIEED Y
J— A" R0 ML EOANSRLEHINTNAN LnL, KICHT SEMENT0 ThWEEORNIENTIE,
TREFREE DD DAEAR G BIRMERESEEAP AN ABEE . TSI T EROUEIRERE
MOz L, HRcfstololy - EARE T SIRE & A B0,

IOV IRENIRT B0, BRdadkENR U v 7 AT L— o a SRR & 3 A LW RESR & PR
LAz 8 Sy et AN IS A WL 25 i SRS BIE ¥ 5 2 &I d D, ToOoEitahizhR
R ORIGEET 20, fAE, AEbd ) D AKERT TOTESE A F L A0 T IVFIWERIR, 7V E—
NSRS RIRRA A AEIEE (Scheme 1) WKIBHED U v 7 A7 L—> (p(NUAFINT PB=ZFAAFIVNA Y
74T L—2 AFINZ—F)V TACIM (n = 4, 6, 8) WS E, TACaM TS - U TR L, a1
REEERE 2 < AWRVWKTORIGTOESICBMERYE S A 5 2 E0ah- M. 2613, A w47V
—>® Upper tim WIRAT « J BETDBAUFAEBHEN ) v 7 AT L A36R & sl e iRt st 2 TR L,
TGRS B - L T2 Tz, SESMERMEE L THBD TRENTIER T2 & 27K/ AR T
Ot FOR)VE IR THRLZ

Scheme 1

(Scheme 2) U417, Ar-CHO /EAr ‘ N*MegCr
L TAREETE, T OREHER ) TACAM, 5 NNaOH, rt.  RI“TR2
0 7 AT V— > ORI Ef RITRE RS/‘\\)OLHt# a R20 OM: K "
wES < hiGRE, BRRpE-RE RIRP=EWG TACM, 5N NaOH, r.t. H3I/U‘R4 TACAM (7= 4,6, 8)

BEEREEO—D & L TR
HIH TS Mannich BT 2202 Scheme 2
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281420-7 b T AFIV-511,1723-7 S FFZ(RIVEATFIVA U v 7 A4 Vi 7 L—2 1 (Figure D 1, 33#
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OFEHEN Na B E L TESN-bORAFF AR X
NVESRNCT A EIC KDL, FEOfEs LTV £k,
AR w7 Z417 V—2 2 BEU p-ZViRA U » 7 6]
7 L—2 3 G OAEIE B TERL, TOEERWE.
RF N AL ZNREE (DBRA), RT3V U™ A
(SDS), F hT7ARTE HBF) 13, diRFAEEOEERE HsC Chy
Bl

1+ 6H,0: 'H NMR (CDCl,, 400 MHz) §: 6.72 (4H, s), 500 (24H, 5), 4.64
(@H, q,J =6.8Hz), 441 (8, 5), 1.54 (12H, d, J=69Hz). "C NMR (D,0,
100 MHz) 8: 153.26, 130,52, 12793, 11295, 5008, 34.73, 2245. TR (KBr) v: 3394, 2972, 1560, 1475, 1216, 1144, 762 e

2 « 41,0: 'H NMR (CDCls, 400 MHz) 3: 866 (8H, s), 6.07 (16H, s), 505 (8H, br 5). “C NMR (D,0, 100 MHz) &: 15537, 14039,
13227, 13078, 34.77. IR (KBr) v: 3393, 3247, 2970, 1473, 1217, 1168, 1043, 629 cm”.

3 + 3H,0: 'H NMR (CDCl, 400 MHz) 8: 8.15 (12H, s), 5.56 (18H, 5), 4.55 (12H, br 5). *C NMR (D0, 100 MHz) &: 15639, 138.95,
13129, 12998, 3423. IR (KBr) v: 3259, 2965, 1474, 1227, 1165, 1041, 621 cm”.

2. 2. ¥

IH L78 BC NMR A% MU Bruker Avance-400s A7 FOA—FZAL, EEWEELTT RIS AFNIS
ATMS) 25 CDCl, E/13EMEWE & LT 22-PAFIN2-3 TR H 25 AR VBT FUDADSS) 25T DO
EEEE LT, FNEN 400MHz, 100MHz THIEL. MS 27 MUE, MS-FAB09A B # 2 iEZ{EA 7z JEOL
IMS-600 #A\, EDLERLD 706V TRELR. IR A7 MU, Bio-Rad FTS-60A 2y, KBr §57ik THE
Li=. R oREs, AR TEERSHA JA08 ZRAVTUYA ZILAIVERY 0% T 57 4 —(GPC)

JAIGEL-1H&2H A1 354), FAESBATIIFEEI 09 N ST —(TLOIE DTz
2. 3. RIGHME

10 mLIUET T2 OB Y v 7 A4V VT =21 « 6HO (0.10 mmol) ZFERD, K2 mL %
MEBML. 7T ER 00 mmod, 732 (1.0 mmal), UL/ F—bhERRS 2 (1.5, 3.0 mmd
713 5.0 mmo) EETME, 0~50°C, TFZFuI2AF 5—ERNT 800 rom T 2~48 Bk L7z RISET
%, PIFIEERAKEES B U AKESE 10 mL &MA, FEETFL 10 mL T4 Bl Lz TRTOEEAZEHYE, &
KT N U A TR, O—F U—INRL—5 TRESHEL. ERPIY 3 7)) GPC ZRVTHIL, Bk
R RE-. '

Fo, U 7 VBTG, BUNE THRICKRS ST 3mL #0014, 300 rpm T5 HEgHRL, E0#k 15 71 (DBSA
F-13 SDS ERVEEESTE, 2 KD $EL-. HBOAEHE D O TRERD, S50 —ERRTITIUIEL
ZIHHAERR VIR L. ShEARHERKRL, SROREINEERYE. 75 ADoKz
YUTROTFRAHBL, FllCREENL TRIGERDELE
3-(2-Methoxyphenyljaminoe-1,3-diphenyl-1-propanone (Table 1, Table 2)

'H NMR (CDCl, 400 MHz) 8 7.92-7.90 (2H, m), 7.57-7.53 (1H, m), 745-742 (4H, m), 733-7.29 (2H, m), 7.23-720 (1H, m), 6.77-
668 (ZH, m), 6.64-6.60 (2H, m), 646-643 (1H, m), 5.05 (1H, 1, J = 6.5 Hz), 497 (IH, br), 383 (3H, 5), 351 (2H, d, J = 6.5 Hz). °C
NMR (CDCL, 100 MHz) 8: 19790, 14698, 143,14, 136.82, 133.27, 12875, 128.63, 12727, 12642, 121.10, 11686, 11129, 10943,
5550, 54.34, 46.70. IR (KBr) v: 3414, 1674, 1272, 1233, 1026, 737. LRMS (EI) m/z 331 (M*86), 212(100), 105 (83), 77 (63).
3-Cyclohexyl-3-(2-methoxymethylamino-1-phenyl-1-propanone (Table 3; Entry 1)

H NMR (CDCl, 400 MHz) &: 792791 (2H, 4, J = 7.7 Hz), 7.55-741 (3H, m), 6.83-6.58 (4H, m), 4.36 (1H, br), 4.00-398 (1H, m),
381 (3H, 5), 3.23 (1L, dd, J = 166, 6.1 Hz), 3.10 (1H, dd, J = 166, 54 Hz), 1:94-191 (1H, m), 1.78-167 (SH, m), 1.27-1.06 (SH, m). “C
NMR (CDCL, 100 MLLz) 8: 19940, 146.76, 137.50, 13722, 132.97, 128.54, 12807, 122.35, 11590, 110,15, 109.58, 5546, 54.07,41.19,
4090, 2982, 29.10, 2649, 2637, 2634. IR (KBr) v: 3436, 1676, 1451, 1223, 1027, 742. LRMS (ED m/4 337 (M"). HRMS (ED) m/z

Figure 1. 2,8,14,20-Tetramethyl-5,11,17,23-
tetrakis(sulfomethyl)calix[4]resorcinarene (1}
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caled for Col N0, (M*) 337.2042, found 337.2056.

3-(2-Methoxyphenylamino-5-methyl-1-phenyl-1-hexanone (Table 3; Entry 7)

'H NMR (CDCl,, 400 MHz) &: 7.92-7.89 (2H, m), 7.55-7.51 (1H, m), 744-740 (2H, m), 6.86-6.82 (1H, m), 6.76-6.74 (1I, m), 6.68-
6.61 (2H, m), 422 (1H, br), 4.194.12 (1H, m), 3.24 (1H, dd, J = 166, 3.9 Hz), 3.08 (1H, dd, J = 166, 7.7 Hz), 1 .88-1.77 (1H, m), 1.57-
1.44 (2H, m), 094-091 (6H, m). *C NMR (CDCl,, 100MHz) &: 19951, 14687, 137.31, 137.03, 133.03, 128.54, 128.02, 12140, 116.16,
10998, 10961, 5539, 4741, 4508, 4365, 2501, 2334, 2200. IR (KBr) v: 3430, 2961, 1676, 1222, 1029, 739. LRMS (ED) m/z 311
(M"). HRMS (ED) m% caled for Cp,HyNO, (M%) 311.1855, found 311.1891,

Methyl [3-(2-Methoxyphenylamino-2,2~-dimethyl-3-phenyl Jpropancate (Table 3; Entry 12)

'H NMR (CDCl,, 400 MHz) 8: 7.29-7.18 (5H, m}, 6.73-6.53 (3H, m), 6.33-631 (IH, m), 532 (1H, 4,/ =75Hz), 456 (1H, 4, J =73
Hz), 388 (3H, 5), 3.66 (3H, 5), 1.25 (3H, s), 1.20 3H, 5)."C NMR (CDCl;, 100 MHz) &: 176.94, 146.88, 139.36, 136.94, 128.73, 12792,
127.35, 121.05, 11628, 11086, 10937, 64.01, 5562, 5202, 47.19, 24.14, 2062. IR (KBr) v: 3425, 1730, 1341, 1253, 1026, 743. LRMS
(ED mz 313 (M"). HRMS (EI} m/z caled for CHNO, (M*) 313.1678, found 313.1681.
2-[1-(N-Phenylamino)-1-phenylJimethylcyclohexanone (Table 4; Entries 1-4)

'H NMR (CDCl,, 400 MHz, A/B=75/25) 8: 7.36-7.32 (ZH, m), 7.29-725 (2H, my), 7.19-7.16 (1H, 1), 7.07-7.02 (2H, m), 6.64-6.58 (1H,
m), 6.55-6.51 (1H, m), 4.79 (B, 025H, d, J =44 Hz), 468 (1H, br), 4.61 (A, 0.75H, d. 7 = 7.1 Hz), 2.78-2.70 (1H, m), 243-237 (1H, m),
232-225 (14, m), 2.01-1.54 (6H, m). *C NMR (CDCL, 100 MHz, A/B=7525) &: 21281, 21128, 14746, 14720, 14167, 141.53,
126.01, 12896, 12842, 12832, 12746, 12721, 127.11, 12694, 11759, 11742, 114.00, 11354, 5787, 5742, 57.14, 56.56, 5235, 51.71,
3124, 2858, 27.85, 2696, 24.78, 2358. IR (KBr) v: 3385, 1696, 1453, 754. LRMS (EI) m/z 279 (M"). HRMS (ED) m/z caled for
CoH; NO (M*) 279.1623, fornd 279.1616.

2.[1-(N-phenytamino)-1-phenyljmethyl-4-oxa-cyclohexanone (Table 4; Entry 8)

'H NMR (CDCl,, 400 MHz, A/B=71/29) &: 740-7.23 (511 m), 7.09-7.03 (2H, m), 6.66-6.52 (3H, m), 490 (B, 0.29H, d, J = 5.1 Hz),
4383 (A, 09H, d, J = 9.3 Hz), 4.51 (1H, br), 420-3.65 (4H, m), 2.87-237 (3H, m). C NMR (CDCL;, 100 MHz, A/B=71/29) &: 208.14,
20708, 14668, 14639, 140,54, 14032, 129.14, 12907, 128.77, 12873, 127.70, 12746, 12727, 12702, 11793, 117.90, 11375, 11369,
6965, 6861, 68.53, 6786, 59.19, 5743, 5661, 5628, 4224, 4133. IR (KBr) v: 3344, 1712, 1087, 756. LRMS (EI) m/z 281 (M*40), 182
(100), 104 (33), 77 (46).

1-Phenylamino-1-phenyl-3-pentanone (major); 3-Methyl-4-phenylamino-4-phenyl-2-butanone (minor) (Table 4; Eniry 12)

'H NMR (CDCl,, 400 MHz, major/minor=56/44, A/B=58/42) 5:736-7.21 (SH, m), 7.11-7.04 (2H, m), 6.67-6.60 (1H, m), 6.55-6.48 (2H,

m), 4.83 (0.56H, t, J = 6.4 Hz, for major), 4.74 (0.18H, d, J = 54 Hz, for B), 4.59 (1H, br), 448 (026H, d, J = 7.1 Hz, for A), 3.05-294
(0448, m, for minor), 2.90 (1.12H, d, J = 6.4 Hz, for major), 2.42-2.26 (1.12H, m, for major), 2.13 (0.53H, s, for B), 2.09 (0.73H, s, for
A), L13 (O77H, ¢, J = 7.0 Hz, for A), 1.08 (055H, d, J = 7.1 Hz, for B), 097 (132H, t, J = 7.2 Hz, for major). “C NMR (CDCl, 100
Mz, major/minor=56/44, A/MB=5842) & 21252

21062, 20091, 14686, 14682, 14678, 14259, 14132, Table1. Mannich-type reactions in the presence of various catalyst in water

OMe
14095, 12911, 12877, 12868, 12864, 12743, 12732, g0 O . gt st 0 O
12681, 126.72, 12624, 11775, 117.69, 11746, 11372, @ NH2 }Ph 25'C, 800rpm -
11357, 11341, 6047, 58.80, 54.52, 5347, 53,03, 4994, 1mmol 1 mmol .5 mmol
3690, 2938, 2932, 15,18, 1098. IR (KBp) v: 3389, Entry Catalyst (mol%) Time (h}  Yield (%}
" 1 nong ] 5
1706, 749, 697. LRMS (EI) pvz 253 (M*). HRMS (ED 5 p-TsOH {10) 8 °
miz caled for C;H,NO MY 2531467, found 3 DBSA{10) 2 88
4 SDS (10) + HBF4 (10) 2 87
253.1417. ga 1(10) 8 81
6 1(1) 8 33
. 7 1(5) 8 65
3. BERBLUHE 5 2(10) . i
KERGBEE LR TV TER, 7= 9 3(10) 8 44
a) Hgo 1ml



20y, 1-7 22N AF LS IAFIANTFL 20 Mannich BIRIEEREL Oz FHOTITY, EOREZ
L7z (Table 1). A AWEWREBEI U MV AR (- TsOM) ZRWERaITd, BRIERYIO Mannich
ERIAD TEVIER TLAMES N/ - (Entry 1, 2). Kobavashi 5% %% L yz DBSA, Akivama 5% N4
% SDS & HBF, ZlsahR/-Mi2 Ay 1aicd, BlETERmYE S Entry 3, 4. iz, KEEHU Y
ZAANAIN S 2T L—1 #RWEE DA, FUSKEREARENS HO0 DBSA ® SDS + HBF, il REEOINERT
RSN Entry 5. 7oA VEKEREHN Y v I AT L= ELTROBLHAISNTWS pANVEHA ) v T A
Fl— 2 BIU3 I, 1 SHELTHRIEEMENS/ Entry 8, 9). ZIUISISTRHETH L1 T2 A7
WTHT S 2 BLUN3 OEEREN SHEL TRVWEH EEZ LND.

SRz, U 7V D il oEIY « BERRIFRAETAES & S EREI LA (Table 2). SHEHSHEAIAEZ 28
&, fgkomEy - BRAZERD CEICHBERYO _ '
INEHEF L7 Entry 1-7), AN 1 T, B - E§;§§h§;032?;¥ and Reuse of various catalyst in Mannich-g;):
FFRERDEL TOMBREDRFRECASIT, G0 o oo, cay 02 o
Mé v ﬁ)DLT@'@‘é - &ﬁiﬂﬁgfﬁﬁbhti itmmol 1 mr:I:T 1.5 :mol 250, aodrem
IR To 5 2 EMho7z (Entry 8-12). : .

Entry Catalyst (mol%) Time (h)  Yield (%)

HFET T REANT, VL) F— bR

1 DBSA (10) (1stuse) 2 78

3K T DK TO Mannich RISUR %175 72 (Table 3). 2 DBSA (10) (2nd use) 2 27
. . < 3 DBSA (10) (3rd use) 2 5
FNORIFTBW TS, SR TE 2R T e (1(0) oF. oy (stuse) 2
RO Mamich HIEDMG S/, 12, DBSA %t 5 SDS(10) + HBF,(10) (2nd use) 2 70
3 U7 RIS Chd B B R e 5 M i WERSUIBRS &  SDS {10} + HBF4 {10} (3rd use) 2 a5
~ . 7 3DS {10} + HBF, (10} (4th use) 2 11

BT ILFE RO OaFF ANV TE RV 8 1(10) (1stuse) 8 a1
A BNWTD, RINETERIES oEntry 9  1(10)(2nd use) 8 83
PR - " - - 10 1 {10} (3rd use) 8 82

D. RUZATNVTE FOBMEEIRERR L2 s 25, 1 1(10) (4th use) 8 83
PO ZNFTAFNRXTITER 2 p-7E 12 1{10) (5th use) 8 81

RIZTNTER = o TZATINVF
s - e Table3d. Mannich -type reactions catalyzed by 1 in water using silyl enclates as
ER > pF7ZATNFER 3 o7 nucleophilic substrates
OMe

D‘:E& :/Zeyjl/?t F@mﬁfﬁmﬁt’i R1 CHO + @OMe R2 Q5iMes 1 (1 0 mmol%) @

* R - NH O

{EFL7= Entry 2-6). ZO#FRII, NH; e Ho0 2ml, 800rpm Rickolas
EEOBTOMROIMRES TR o 1™ 1ssommd RTR
- . e a
. G . - . Entry R R2 R3 Rt Temp. ('C} Time(h) Yield (%)
FHEATERWI &ML, GO
. . 12 c-Hex H H Ph 25 8 82
PRI K ENRHEE G2 THWAD 28 p-CF4CeHa H H Ph 25 5 73
LEZ LA, JBEET LS RER 3% p-BrCgHs H H Ph 25 8 72
- 4% 9BrCgH H H Ph 25 8 38
- -3 D3 - a4
WEESITBWTHECHESIHIA S 5 pMeOOH, i ’ P o . o
N, ARSI T Mannich HIE: 6°  0-MeOCgH, H H Ph 25 8 72
HESIVE Entry 7, 8). UNT 785 Me,CHCH, H H Ph 0 8 64
89 CgHsCH.OCH, H H Ph 0 16 64
VE—FNEDRLETIIIRE o cyco  H H Ph 0 s 80
LTI ) —=NVIATINE 10°  GgH, H H Me 0 8 77
Rigetax . - bt 11 e-Hex H H Me 0 8 79
= LISREITE, TORK 12 CgHy Me Me  OMe 0 8 80
e 30 MREHTAIETITHE 137 pMeOCH, Me  Me  OMe 0 8 78
TESNENESH Entry 12-14). 14° CgHsCO Me Me OMe 25 8 74

a) Silyl enolate 1.5eq. b) Silyl enclate 3.0eq. ¢) The aldehyde was sloely added to
the reaction mixture during 6h, and then whole was stirred for Zh.

SRz LT bR W KA
TO=4T Mannich RS oBHLE
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(Table 4). 327 ONFH/ DEAWERSI, (SEERMCRIGYETLE Enty 1). e, RGHZ 2 Fis
LT, 71%DIRETHEER 25D LW TER Entry 2). A% 1 mol%d ELAESTY, Entry 1 &FD
SINEIEESNES N Enry 3). INSOIEN5, REORMENEONEETIIAERENMES TRk
WEFT R ENHENER D). 7Oy ) ERVWERS T, BERI033R)T I 7L
Ih, BB TEMERMZRD ZENTEL Entry 9. 51T, ThIE ROAEE T 243 2 2RWEEET
b BT IR TR 2S5 Z LA CE (Bntry 8-11). T, AFNVLFINT kU EAWEESIN, RINRES 25°C
M5 B0°C 0T B Z & TRINFIZAENT 5 2 &05TE - Entry 12, 13). ZHIKBIEL U v 7 24V 2T L
—2 1 PRUCH U TEET, IR0 B0 GRIEDATY, I5KE< OREBIURIG SR TE SR
BN D B 2 LERL TN,

4. &% Tabled. Mannich -type reaclions catalyzed by 1in water using ketones as nucleophilic substrates
Al R2
7 BRI ) CHo ! 2 0
. 0 \C[R + Are 1 NH O
w7 AV ST L— NHy I Hz0 2ml, 800rpm O)H)Lm
211k FORERES 1 mmol 1 mmol 5.0 mmol : R
y R,
BRI & 0 KT Entry R R2 R® R# 1(mol%) Temp. {'C}) Time(h) Yield (%)
) 1 H H —(CHo) s~ 10 25 8 962
@ Mamnich BYFIE 42 5 H H ~(CHp)a- 10 25 2 77
T ENESH L 3 H H ~(CHy)s 1 25 8 95
_ 4 H H —(CHa)a— 10 25 8 489
e
D, KA AR AR 5 OMe H ~(CHy)s— 10 25 8 92
BICOBREHERREL 6 H OMe  —(CHala- 10 25 8 g2¢
3 7 Cl H —(CHa}s— 10 25 8 96°
o7, AR
RT3 8 H H —(CH2):0(CHa)— 10 25 8 85’
2NV THERIL THES 9 OMe H ~(CHZ}0(CH,)— 10 25 8 759
25 oK —(CH,);0(CHy) 10 25 8 s1h
WHEOE e shy, 10 1 OMe  ~{(THa)0(CHo) .
TR P 7, 11 cl H ~{(CH2)20(CHp)z— 10 25 8 g2l
FI—=2r2 AR —0 12 H H H Et 10 25 48 74i
B S PR SR 13 H H H Et 10 50 16 76"
< - . a) Diastereoisomer ratio: A/B = 75/25. b) Diasterecisomer ratio: A/B = 75/25.
THDZENGIPoTE. ¢) Diasterecisomer ratio: A/B = 78/22, d) Diastereoisomer ratio: A/B = 60/40.
OB v AT o) Diastereoisomer ratio: A/B = 68/32. f) Diasterecisomer ratio: A/B = 71/29.
. g) Diastereoisomer ratio: A/B = 83/17, h) Diastereoisomer ratio: A/B = 57/43.
L= BERWOKES i) Diastereoisomer ratio; A/B = 64/36. j) Regioisomer ratio: major (R3= H, R*
HEETAHRREL, & = Et)/ minor {R®= Me, R* = Me) = 56/44; Diasterecisamer ratio for A/B = 58/42.

k) Regioisomer ratio: major (R® = M, R* = Et) minor (R% = Me, R* = Me) =

%ﬁE{B%EJ:UjD 53/47; Diastereaisomer ratio for A/B = 61/39, _
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