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Synthesis of Rosin Derived Chiral Derivatizing Agents for >’P NMR
Assays of Amine or Alcohol and Amino Alcohol Enantiomers
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Abstract Chiral alcohols 3 and 6 were synthesized in optically pure forms from easily available rosin acid in short-steps. A
comprehensive protocol for the enantiomeric excess assays of mono- or di-functional-grouped chiral secondary amine or al-
cohol has been established by using them as chiral auxiliary for chiral phosphorus derivatizing reagents (CPDA) in *'P NMR
tests. Chemical shift difference (AJd,) values ranging from 3.08 to 0.10 between two diastereoisomers of the CPDAs and the
aryl substrates were obtained. The enantiomeric excess of 1-(1-naphthyl)ethylamine and 1,1'-bi(2-naphthol) is determined
using our CPDA, and the results showed that the relative error was less than +2%.
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Figure 1 The synthetic routes of compounds 3 and 6
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BHlLE

mmol) B 255 (B — HE AT 11.00 g (79.20 mmol) 300
CHFEL R T 150 mL AETH, hndanlig 7 h,
A HE L IERR LAY, WRFR2SHT, Bt ] S
Tevs iR, AU LRI B R SV v i TR A R K R I,
B FHJC/KBR R AN T4, 2808 — & Bifs il 44,
i FHUK SRR 45 S A B G 2 1 T B i, 7= 2 80%.
m.p. 209~212 ‘CCCRAME: mp. 211~213 C); [ald
—30.4 (¢ 1.5, CH,Cly); '"H NMR (CDCl;, 500 MHz) §:
0.62 (s, 3H), 0.97~1.11 (m, 1H), 1.02 (d, J=6.7 Hz, 3H),
1.02 (d, J=6.8 Hz, 3H), 1.19 (s, 3H), 1.22~1.32 (m, 2H),
1.41~1.58 (m, 7H), 1.68~1.81 (m, 3H), 2.29 (d, J=6.6,
1.3 Hz, 1H), 2.54 (dt, J=13.9, 3.2 Hz, 1H), 2.75 (d, J=8.7
Hz, 1H), 3.12 (dd, J=8.7, 3 Hz, 1H), 3.13~3.25 (m, 1H),
3.71 (s, 3H), 5.56 (s, 1H).

120 By if B BT 5 ¥ 85 (2) 4915 R

¥ 8.10 g (19.54 mmol) bR IRF BRI FH R (2) A1 180
mL AR FE I ) AN 250 mL = SRe i, 4R
Ja /NI 3.00 g (38.44 mmol, 98%) NaBH,, #HEFI3R
35 h, AHEEINVKOKT, SEI%0 I R IR 2 IRk, W
I NaHCO; ¥l tr Az mgtt, H M CBeAEI, AHLZ
FTE/K Na,SO, T, ZEBR¥ IS 2R . E—PH &
1% W/ ATl S R RA Y 3 E ik, R
52%. m.p. 161~163 ‘CCCHR{E™: mp. 163~164 C);
[a]y) +33.4 (¢ 1.50, CH;OH); 'H NMR (CDClL;, 500
MHz) 6: 0.62 (s, 3H), 0.95~1.04 (m, 1H), 1.02 (d, J=6.7
Hz, 3H), 1.03 (d, J=6.7 Hz, 3H), 1.11~1.19 (m, 5H),
1.38~1.58 (m, 7H), 1.65~1.76 (m, 3H), 1.88 (dt, J=9.8,
2.7 Hz, 1H), 1.99~2.12 (m, 1H), 2.21~2.34 (m, 2H), 2.41
(s, 1H), 3.47 (t, J=10.4 Hz, 1H), 3.52~3.63 (m, 2H), 3.41
(s, 3H), 3.74~3.85 (m, 2H), 5.37 (s, 1H); “C NMR
(CDCls, 125 MHz) 0: 15.68, 16.76, 17.07, 20.38, 21.06,
22.24, 30.03, 33.12, 36.06, 36.79, 37.59, 38.08, 38.15,
40.17, 45.78, 47.14, 49.34, 51.85, 53.98, 55.11, 61.01,
65.41, 124.71, 148.01, 179.47; IR (KBr) v: 3224, 2928,
2867, 1719 cm™'; MS (APCI) m/z: 405 (M~+1)".

122 BLEAMEBEE 6 495-%

4 100 mL Z8) JG 7K DY SRR N 2] 250 mL ¥ =55
B, KA HIR NN 1.20 g LiAlH, (31.5 mmol). 2%
Ja rHEIA 5.00 g (15.9 mmol) & F IR G 5, Inse
JEBR LUK RS, IV, 16 h. YA, SENE N
60 mL LR 4B, TF22123% 0 40 mL 1 mol/L [f1ERIR %y
WRTAMT . BT, LR OBREL ST A GG
142.82 g, 7% 59.4%. m.p. 161~163 CCCHk{E™: m.p.
163~164 C); [a]y +43.4 (¢ 0.6, CH,CL); '"H NMR
(CDCls, 500 MHz) d: 0.92 (s, 3H), 1.24 (s, 3H), 1.25 (d,
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J=6.9 Hz, 6H), 2.85~2.97 (m, 1H), 3.26 (d, J=11.0 Hz,
1H), 3.50 (d, J=11.0 Hz, 1H), 6.91 (s, 1H), 7.02 (dd, J=
8.0, 1.5 Hz, 1H), 7.20 (d, J=8.0 Hz, 1H); “C NMR
(CDCLs, 125 MHz) 6: 17.4, 18.7, 18.9, 24.0, 25.3, 30.1,
33.5,35.1,37.4,37.9, 38.5,44.0, 72.3, 123.8, 124.2, 126.8,
134.8, 145.5, 147.3; MS (APCI) m/z: 287 (M+1)".

1.3 BTHERFIHE &

1.3.1  FHBXA 7 694 &

TERRBEE NN 0.020 g (0.05 mmol)ik &4 3, H
0.5 mL SRS E R, AR T 4.50 pL (0.05
mmol) PCly, FEA5MASARIERE 15.0 pL, FHERZEE A
Wit 4% 0, DRRIEHAF P NMR #1ik PCL A LF Sk &
W 3 5845 3. *'P NMR (CDCls, 202 MHz) 6: 141.97.
1.3.2  FHBEXA 8 694 &

RS I 0.014 g (0.05 mmol)tk &4 6,
0.5 mL SRS, 2R I 4.5 uL (0.05
mmol) PClL, #38 FIMAGTARIERE 15.0 pL, FIHBRZESS
MR 46, IR R 7] TP NMR #iA PCL A 3 54k
G 6 524 [ V. *'P NMR (CDCls, 202 MHz) d: 178.34.
1.3.3 NMR F- #1285 48 /) & ee 1AM

NMR (52 #4)7E AVANCE 500 NMR 4% _F3E47,
TAEZH b,

'H NMR: 500.13 MHz, % o 16, 90, k5
14.2 us, WK% 1.00 dB, fEHIER 1 s. °'P NMR:
202.47 MHz i 5 6 220, Bk 13.5 ps, k3% 4.00 dB,
PEIAHEIR 2 s, AR PRTERE 80 ps, ZoR 90°fk b))%
1.00 dB.

I 0.05 mmol F-PEBEAN, ZURYT A
&, PUE A 0.15 mmol JiACHENE 5 0.05 mmol [¥)45l
X BAR B G )6 # AR Y. 2 min f5 IS PAID ™4
f17°3'P NMR . |1 T P(V)TESES P IR e, AN HEA
KoK BN, Tk PAF=ME A iEib g P(V), A
I I S OB S A AR A 2 A IR AR POV) P24 11 PP
NMR i, X &gt 7855
2 #REHE
21 WMBEEBITEATNER

R HAT LA 5 (DRRBRE L, RIRZ
FPERR S5 M, ANAFEAE ST AR, 2 4l o A i 1 2 131,
() A 1) BY 1 22 30 T 1k B B0 MRk 2% I VAR E,
S5k B 2 AR R E T D d s, ()R E
S TFPEBh R & r e A BT AR AR e, T AT AR
JEMR A B R FE R A I T 2, (AT TR
FrARFI SR e R T MR HEMAA & R 4505 T IR
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IO 5 it R, Al e A 4 T DA S IR A . ) 4 i A T
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WO e, WEE T TR 1 UL L
22 BMTHERFIFHIRAEESH

A5 FH P B T P IR 0] 5 5 28 A 0 Bl A
SFATAE SRR R 1 53K 2 (1P NMR $dE, 4553
FK I FEREAF] 7 X 9a~9h B K 9j~9k FAZEERMY)
(BBl 3 2434 1) 58 1 DX M AGSR, 0300 380 AG™ [y K /N 1
h B2 92a>9a>9b>9¢>9d >9e>9f>9g>9h, Iz
2 9i>9j>9k. X757 A & R RO T g iy e

(3 1), X ARG 0575 5 22 B 4% 1) S P iy O
MmTPERRT 8 % 10a~10e XU YA W 511
AS™, FLrfxS 10a, 10b KRB R LT, P NMR ek
NS, IEF 3.08, AS® BHA IR ZEW TR 3 4 152 B )
IR KT k(R 2). IXRW] A A S EZE Y
TR Gl RS ST SRR I (VA W 3 Eu{ CIE VA
PHAT G, JSUIRI AT B AL ICZE M 2R T4 3 4 St i )
P BRA R T8 AR 2R AT E O—P—O0 B%
A7 T BOG WA IME T Sy 4, it e —
PR RPN LG, R I A TR R A 1 )
A, T T AT AR T ASRAEGEE 1), IRk, 7
PR LA b 3m ok SOdk B 45 R 0 s SE 2 IR, A
HE—20 TP R 0 FIWT A T (R4 B 1. TR 7 J6 P 3R,
SRELIE 5 70 P FRAHRE CH,, Pz B B ATk by, 1
TSI ZHRTFPEL R, St 2 0% K A7 B A& 18 1)
FHERIREE, W5 F LR X R e S T LUA R o
3.08~0.15, SJREME LM E 45 T ST B Ak 0 (1) KL 2k
Iy
2.3 BTERFIAT ee ERM
RGBT R DS 11,3 D 1AL D 0564
] ee (ORERIEATINR. &3 51 4 20500 TrEERR ) 7
MR 0-25 2 ee MEATF-PEBFIRT] 8 MARILZEW) ee fH.
ST WA ee fH AT HH B R & R U5

R THEBTEGG 7 5 TIEERDI PAIA POVRTEDIE A LA OIME A6
Table 1 *'P chemical shift and shift differences Ad of some chiral substrates P(III) and P(V) derivatives with 7 (in CDCl;)

P(II1) P(V)
Compd. {
o FHRY P P AG®S P 5 A
9a . 115.42 115.09 0.33 6536  65.04 0.32
O OH
Br
9b C 113.93 113.78 0.15 6343 6334  0.09
O OH
113.37 113.22 0.15 7150 7132 0.18

»-OH
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. P(III) P(V)
Compd. P A
P FHE on 5 ASS Se 3 ASS
F
F—=\ OH
9d F 116.19 116.04 0.15 72.56 72.56 0
9e . 114.43 114.30 0.13 63.88 63.73 0.15
HO O
Cl
9f O 113.93 113.81 0.12 63.39 63.32 0.07
* OH
OH
9g @( 113.53 113.44 0.09 71.92 71.84 0.08
OH
9h M 113.28 113.23 0.05 71.67 71.62 0.05
HoN
9i 141.27 140.90 —0.37 73.63 73.87 —0.24
. -NH;
9j é 140.32 140.48 —0.16 73.37 73.50 —0.13
NH,
9k \/*K 142.04 142.04 0 74.03 74.06 —0.03
“ Chemical shifts are relative to external aqueous 85% phosphoric acid.
R2 FHBTARR 8 S5FMIRMm PA)F P(VYFT AL B X ME Ao
Table 2 *'P chemical shift and shift differences AJ of some chiral substrates P(III) and P(V) derivatives with 8 (in CDCls)
P(III) P(V)
Compd. 1
P e S 3 AG®S S Js AG®S
C02Me
L.
10a oH 145.37 144.29 3.08 72.54 72.30 0.24
COzMe

904 http://sioc-journal.cn/
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P(IIT) P(V)
Compd. j
e i on S AS S S AG
L,

10b o 146.60 144.76 1.84 72.41 7214 027
HoN OH

10¢ Q_)J 13839 138.29 0.10 66.84 6673 0.1

10d \/\‘/ 128.00 127.84 0.16 61.04 60.84 020
OH OH

10e Od 12833 128.22 0.11 61.85 61.85 0

OH OH

“ Chemical shifts are relative to external aqueous 85% phosphoric acid.

—141.2679
—— 140.9005

/ \
Lapincirarime A \wvum\,wl A

T T T
143 142 141

S

B3 FHEBRAR 7 Y5 a-28 20 PADATA Y10 *'P NMR %
Figure 3 *'P NMR spectra of 1-(1-naphthyl)ethylamine P(III) derivatives with 7
aR:S=0.1,b:R:S=1:3,ccR:S=1.1,d&:R:S=3.1,e:R.S=1:0

— 145.3700
— 142.2935

[0 ey
20 a/ 11 L
¢/ || MJ
b |/ - g
a
/I T T T T T
148 146 144 142 140 138

S
B4 FHBRAA 8 HBZEm Y PAATA~#1) *'P NMR %
Figure 4 *'P NMR spectra of 1,1'-bi(2-naphthol) P(III) derivatives with 8
aR:S=1:0,b:R:S=3.1,ccR:S=1.1,d&:R:S=1:3,e:R:S=0:1
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3 TFHBRN 7 5 o258 ZREATAEF=H010 *'P NMR R ¢
Table3 *'P NMR peak integral of 1-(1-naphthyl)ethylamine derivatives with 7

ce(theoretical)/% Peak integral of P(IFI) Peak integral of P(V)° :
R S ee(experimental/%) R S ee(experimental)/%
a 100 0.0000 4.0000 100 0.0000 4.0000 100
b 50 1.0000 3.1219 51.5 1.0000 3.1290 51.6
c 0 1.0401  1.0000 1.97 1.0403 1.0000 1.97
d 50 2.9269 1.0000 49.1 2.9926 1.0000 49.9
e 100 4.0000 0.0000 100 4.0000 0.0000 100

“The underlined values are those of the (R)-1-(1-naphthyl)ethylamine excess; ° R refers R-1-(1-naphthyl)enthylamine, S refers S-1-(1-naphthyl)enthylamine.

F4 FHBRLN 8 SEZEMATEY) *'P NMR IR i ¢
Table 4 *'P NMR peak integral of 1,1'-bi(2-naphthol) derivatives with 8

3 : b
ee(theoretical)/% Peak integral of P(III? Peak integral of P(V).
R S ee(experimental)/% R S ee(experimental)/%
a 100 4.0000 0.0000 100 4.0000 0.0000 100
b 50 2.9849 1.0000 49.8 2.8831 1.0000 48.5
c 0 1.0322 1.0000 1.6 1.0199 1.0000 0.1
d 50 1.0000 3.0411 50.5 1.0000 3.1585 51.9
S 100 0.0000 4.0000 100 0.0000 4.0000 100
“The underlined values are those of the (S)-1,1'-bi(2-naphthol) excess; ” R refers (R)-1,1'-bi(2-naphthol), S refers (S)-1,1'-bi(2-naphthol).
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