Journal of Organic Chemistry Research A HL{LFEHFR, 2014, 2, 13-17 Hans X
Published Online June 2014 in Hans. http://www.hanspub.org/journal/jocr
http://dx.doi.org/10.12677/jocr.2014.22002

Synthesis of Novel Chiral
Triethylenetetramine-N, N, N, N", N"",
N'"-hexa-[2-(1-hydroxybutanyl)]
acetoamide and Their

Application in Asymmetric
Hydrosilylation

Weijie Li

Department of Chemistry, Hanshan Normal University, Chaozhou
Email: weijielil688@126.com

Received: Mar. 31%, 2014; revised: Apr. 10", 2014; accepted: Apr. 18", 2014

Copyright © 2014 by author and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

Triethylenetetramine-N, N, N’, N", N'’, N'"-hexaacetic acid reacted with (R)- or
(5)-2-amino-1-butanol for 16 h at 145°C under the protection of nitrogen atmosphere, and
gave novel chiral compounds (R)-(+)- or (S)-(-)-triethylenetetramine-N, N, N', N”, N,
N'"-hexa-[2-(1-hydroxybutanyl)] acetoamide in the yields of 69.5% and 71.3%, respectively.
With the above chiral compounds and [Rh(COD)CI]; as chiral catalysts, the asymmetric hydro-
silylation of acetophenone was investigated. The experimental results showed that they had
remarkable catalytic activities, but the enantioselectivities of the reaction were low (only
37%ee).
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ENARF T, ZZVERASZERA S (R)- 5i(S)-2-8E-1-TEE145CTRM16 h, &5 T FriFHE4k
EY(R)-(+)-BX(S)-(-)-N, N, N', N", N"', N""--[2-(1- B T E) =2V 2B, PR 5869.5%F
71.3%. ZH ERFHENEY S[Rh(COD)CIAEF ML, T T HAER ZEM A RERE R L
MEENE, SRESHEGRHEMELENE, BRI BGEREEEK (I A37%ee) .
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FME 2 oo i 2 AR AL TR (A, |z TS BT 2 REMk [ 1]-[8]. F-1EZ Ul KRR &
BT SO RGE, FER =M (1) DEZoRIRAEER, B E 5T -2 EERE R, ARk
T FMEZ TR EE[2] [6]. ZTTERIR ML, FRRAR. (2) LZ TRV R, 5T p- RN A N
BT Z SOREEEE . 1ZJTERIR D, JE AR, PR [7]. (3) UAZ IURIRER R, 5T -
REREEBERN, AT 2 aBIERE (1] [6]. ZT LRI B, PR, HEgH% 2 TRIRAE, 1
Z TCRIRIE MG O FEROR . IR SCHRHGE 77 AL T T = 28 Fe e 1) & . 1T 7S To B G B 1
BATS A WSCHRARAE o A SCR 38 M7k & ORI T 75 JoBEIZEE N, N, N°, N™, N™, N™-75-[2-(1-5 T
= VUGS CWEREL(R)-1 8(S)-1]. A= MURES 2N ERL, 5 (R)- 34(S)-2-85E-1- TEAEH, —5
RNE LT BARY, HA ks W 1.

H LR R R PR AIERY, 2R ERRES N SRR, VPRI T 8 & B F R AR (R)-1 BU(S)-1
5 [Rh(COD)CI], 7% L (1) AR IR A SR H R AR AV PE (L] 2).
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Figurel. Synthesis of chiral triethylenetramine-N, N, N', N", N, N'"-hexa-[2-(1-hydroxybutanyl)]acetoamide
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Figure2. Asymmetric hydrosilylation of acetophenone

E 2. RZEHAMFREEEN R X

XP WA € b - G A A% Polartronic HNQWS Jie Y4 ;  Agilent HP-1100 HPLC (F-4:4%:: Daicel Chiralcel
0J-H). (R)-EH(S)-2-2&-1- Tl (Fluka A &]); R REAIE LA GC % HE i AR 4k,

2.2, FMEN, N, NN N N"-75-[2-(1- 8T &) = 2 EBE7< CEBR[(R)-1 3(S)-11M9E R

76 50 mL FJEREH, i 1.00 g (2.02 mmol) = Z, JUfiE /N Z A1 1.30 g (14.58 mmol) (R)- 55(S)-2-%
Fe-1-THE, ERSLRY 145°C itk 16 ho 20, DLAEE/ESRLA], HH 200~300 HAER AT T, 2
BRUEMLA), 197 1(R)-1 2((S)-1.

(R)-(+)-N, N, N', N, N™, N"™-5-[2-(1-8 T 3] = 2 WU CBEEI(R)-1]:  E ORI, 72%N
69.5%, [a]p® = +853 (c = 0.13, EtOH); IR (KBr, v/cm™): 3302, 3089, 2966, 2935, 2877, 1653, 1561,
1461, 1381, 1059; 'H-NMR (500 MHz, CD;0D), ¢: 0.92~0.97 (m, 18H), 1.44~1.50 (m, 6H), 1.62~1.67 (m,
6H), 2.73~2.76 (m, 12H), 3.25 (s, 8H), 3.28 (s, 4H), 3.53~3.60 (m, 12H), 3.81~3.85 (m, 6H), 12 /4
HIREMTA T ESI-MS, miz (%): 922 ([M+H]*, 100).

(S)-()-N, N, N', N", N, N"-7N-[2-(1-52 T 3] = 2 VU &N SBERE[(S)-1]: i RAH, %A
71.3%, [o]p® =—856 (c = 0.15, EtOH); H-NMR #1 ESI-MS [7](R)-1.

2.3. RCHHEENR N

FHEBAR(R)-1[2(S)-1] (0.10 mmol). [Rh(COD)CI], (0.15 mmol). Z Z. (2.0 mmol)#1 THF (10.0 mL)
ERARY FE|RSERE Lh, RJEE-5C F I 2RI rERE (3.2 mmol), BE/E4kE/E LIRS F RN ERZ
B2 BHRAR P MAREE (1.0 mL), 7 0C FMAMERIRERL, SHaiE, KEHCE%E
B, GIFENZE, ATOKMERET R, ZBRIEHR, REWULEOMESENT, H 200~300 HER#ATHZ
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BBFAE N, N, N, N", N"", N""-75-[2-(1-F2 T 3E)] = L VUL 7N LM ) B B AR AN o PR G AeE A s 2 H 4 2

T, ZEBRBEMLR, 197790,

(R)-1-FH 2. P25 98%, [o]p®™ = +16.2 (c = 5.0, CHs0H), HPLC Z#r(F-1:4:: Daicel Chiralcel
OJ-H, itshHH: 2% 5 NEL/IE b, HE: 1.0 mL/min, {R B EFE: tz (minor) = 10.5 min, tz (major)= 13.0 min)
o5 BRI ee {2 36%. "H-NMR (300M Hz, CDCls), §: 1.37 (d, J = 6.79 Hz, 3H), 3.05 (br s, 1H), 4.76
(9, J = 6.04 Hz, 6.79 Hz, 1H), 7.18~7.40 (m, 5H);: ESI-MS, m/z (%): 123 ([M+H]", 100).

(S)-1-KEFE LW 723N 97%, [u]p? = —15.8 (c = 5.0, CH;OH), HPLC 44 (F-4E: Daicel Chiralcel
OJ-H, s 5% AEEIE ke, WiE: 0.5 mL/min, {REIRIE: tg (major) = 22.0 min, tg (minor)=25.1
min)%5 R ee 4 35%. "H-NMR (300M Hz, CDCls), 6: 1.35 (d, J = 6.79 Hz, 3H), 3.08 (br s, 1H),
4.71(q,J = 6.04 Hz, 6.79 Hz, 1H), 7.15~7.23 (m, 5H); ESI-MS, m/z (%): 123 ([M+H]", 100).

3. &R5ve
3.1 FMEN, N, NN, N N"-75-[2-(1- 8T &) | = RS CEEBZ[(R)-1 2(S)- 1189 & AR

Tk 2 TOBE I 5 B C W SCERIRGE L] [2] [4]-[7], Herh A2 uiRIR S TR R i B OB — 2 & B
F1E 2 TOBERBRE ) 5 i LU R . R SR P= 22 5[ 7] o AR VEAN LT FE FLoe sl Foa LA BB ki
M6 e AR IRARBL 75 32k il #6397 AL F-ME S UMb RIS . LA = Z DU SRR R L, TER SR
145°C N 5(R)- Bi(S)-2-&HE-1- T FEfidE 16 h, —B AT (R)-(+)-N, N, N, N", N™', N"™'-75-[2-(1-3 T
= 20Ul S 2B [(R)-1]55(S)-(-)-N, N, N, N", N™, N™-75-[2-(1-$2 T 3)] = 2. VU e N Z B[ (S)-1], 7=
Ry HIN 69.5%A1 71.3%, 714 IR, 'H-NMR Fl ESI-MS ¥ H#ilE .

3.2. RZEHNF NS N RM

F Ao R U A e I 2 L SR A [9] [10] A Y54 22 Ju I A 9 AL FRUREAT PR AN S R
FEEAL S NEATI AR WSCHRARIE o« ASSC AR Z B SR BRI, — SRR Oy S, WETE 1 Wl 46 10
FHEANTCHUILEE(R)-1 54(S)-1 S[Rh(COD)CI], % 7 £ B i) AL U REAL SN, FF55E T SR )
JSEi R C AR B e B A R 3RS S X BRIEFEIE M, 25 R LA 1.

M TATK: (1) R CE A FRE R RN A, FE N TCBUIZEE(R)-1 20(S)-1 X B B EL AT e ] ik
AL AT, (ELSORE (050 BRGE 3 4 AU (ee 1 B s N 379%), 1= X A R 5 TE AU(R)-1 B(S)-1 (iR

Table 1. Asymmetric hydrosilylation of acetophenone catalyzed by ligand 1 and [Rh(COD)CI],
7 1. BLiF 1 F[Rh(COD)CI], U R Z BRI R FR SR R &

Hr o Bk gl S (8] (h) S HRE(C) He A/ 2.1 (mol %) FEERA%)  ee®(%) AR

1 (R)-1 THF 120 -10 5.0 88 37 R
2 (R)-1 THF 90 -5 5.0 98 36 R
3 (R)-1 THF 72 0 5.0 92 27 R
4 (R)-1 THF 60 EiR 5.0 98 19 R
5 (R-1  CHCl; 90 -5 5.0 81 30 R
6 (R)-1  CHsOH 90 -5 5.0 85 28 R
7 (R)-1 THF 90 -5 6.0 99 37 R
8 (R)-1 THF 90 -5 4.0 87 32 R
9 ()1 THF 90 -5 5.0 97 35 S

® R Bi2% A : [Rh(COD)CI], (0.15 mmol), 2 Z&H (2.0 mmol), — Ak (3.2 mmol) A7 (10 mL); ° P s i # T AN ee fEi@d HPLC (T

4% Daicel Chiralcel OJ-H #) 73 #T ¥ i



BFIAFME N, N, N, N, N, N""-75-[2-(1-38 T 38) ]| = L VURZ TS LBk 100 A il by FAEANKS PR AL s B H 1 2 A

B-RBIEBERIT — 5. (2) F2miZK EAKT IR EREA S N WOE R N R IR Z, BFEIAT SN A]
RSRE . Bk B &S . SRR R)-1 TS, HRIEFIRN, RNSMATEH THE /EEFD0E. 1
SSSEIRFR] 5 o 35k P AR A et 2 2 T 11 S e e s 7 e e R PR R IR i . IONIR E TH , IR
RIS 4R, AHF=H0 ee (E N BCARRFHERSIN, PPk =580, F=r ee [E36 K.

M, LA THF %A, FR(R)-1 5[Rh(COD)CI], fEMEA A £ 8 5 — R FAt e i AN FR A S
Hr, BRI B R 5 mol% (HW 2K 2 &1 ), —5°C F M 90 h, PP~ % K 98%, ee {EHIX
N 36%. FEARLII IS4 T, BeA&(S)-1 5 [Rh(COD)CI, %t 4 Z.F 5 — ZE Fe b A A X R S kA s B
BARHEIEAER, PR r=25 97%, ee {H N 35%.

4. &

(1) A=V CGRAEEL, T8 N fR4 145°C R 205l 5 (R)-54(S)-2- & 25 -1- T BEdi ) 2 16 h, —
HRME T BARPIR)-1 84(S)-1. ZTVEIE LB AT FIAT, BB E, FRE 5.

(2) FAR(R)-1 3(S)-1 5 [Rh(COD)CI, 1EFHEAE AT, 752 2B 5 = 2RI AE G AN R SRR S B
SR S A ATE M, (ELSNE PR F BIE 38  AR (B i AU 37%ee) o
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