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Abstract Ltpase from candrdn was used tn the synthests of &fferent chtral carbonares and carbamates through the 

ensymtc resolution of the starhng racemtc vanyl carbonates A strtktng feature was the changeover of the .?IUtthOSekCttVlty wttit 

regard to the one showed when vinyl carbonates were used tn the resoltttton oj alcohols and amtnes, thus the S enanttomer of the 

vtnyl carbonate was resolved whereas the same ensyme was selective towards R ones when resolving alcohols and amtnes In thts 

way, compottnds obtatned beforehand as R carbonates were now achteved as S ones wtth better e e ‘s and shorter reactwn hItWS 

INTRODUCTION 

Carbonate and carbamate derlvaaves are either utdlzed m the synthesis of compounds with me&Cal 

proplerues, msecticldes and peptides or moieties of them 1-8 

On the other hand, and due to the interest of the carbamate group,9 many reagents and synthetic procedures 

to achieve the alkoxycarbonylahon of ammes have been put forth In general these processes involve specific 

reachons and, m some cases, poisonous reagents such as phosgeneto or organometalhc compounds 11 Ghosh et 

al have developed two efficient synthesis of carbamates with &succmmudyl carbonate 12 

Recently, we have developed the synthesis of ckal carbonates13 and ckal carbamates 14 through a hpase- 
dated resoluuon of a senes of alcohols and anunes with vinyl carbonates Herein, as a part of our ongoing 
research on the field of alkoxycarbonylafion reacuons, we report another procedure for the synthesis of the 
aforementioned choral derivatives This method improves the enanuoselechvlty achieved m our previous 

paper&14 and It rehes on the resolution of racermc vinyl carbonates with alcohols and ammes to yield choral 

carbonates and carbamates respectively 
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RESULTS AND DISCUSSION. 

Our synthetic strategy rebed on the ability of CAL (Candda anrarc~ca hpase) to catalyze reacuons between 

vmyl carbonates and alcohols 13 and ammes 14 As m our previous work, 14 we decided to carry out reacttons m a 
non-polar solvent like hexane The racemlc vmyl carbonates 2, 3, and 4 were prepared from the appropnate 
racenuc alcohol and vmyl chloroformate 

The alkoxycarbonylauon procedure was applied to a senes of alcohols 5, n-octanol, n-butanol and benzyl 
alcohol The reacuon of dnYerent racenuc vmyl carbonates with these nucleophlles were camed out m hexane 
(Scheme I) and the results are shown m the Table I 

It 1s noteworthy that the enzyme was enantioselecfive towards the S enannomer Thus, this methodology 
shows a complementary role to the resolution of alcohols through an enzymlc alkoxycarbonylatlon 

aforementioned, where the same enzyme was enannoselecttve towards the R alcohols 13 

; 
CAL 

- R/\o R’OH 0’ 
R’ 

5 
6 

2 R= rrHexy1 
3 R= Phenyl 
4R= Ethyl LL $J’Rz 

RZNH, H 
7 

8 
Table I. Carbonates 6 from 2,3,4, and alcohols 5 

Entry R Rt Tlme,h Conv (%)a [CL]D~ (c )b e e %(Conf ) 

6a 
6b 

6c 
6d 
6e 

6f 

6g 
6h 

6i 

n-Hexyl tZ-OCtyl 4 40 +4 1 (0 7) 93 (S> 
n-Hexyl PhCH2 5 45 +lO 3 (1 1) 96 (S> 

n-Hexyl n-Butyl 5 48 +3 5 (0 6) 81 (S) 
Ph n-octyl 6 42 -49 1 (14) 92 (~1 
Ph PhCH2 4 40 -62 9 (0 9) 95 (S) 
Ph n-Butyl 5 52 -57 8 (0 7) 86 (8 

Ethyl n-octyl 10 50 +6 0 (1 0) 98 (8 
Ethyl PhCH2 9 50 +9 8 (0 4) 93 w 

Ethyl n-Butyl 10 51 +I1 1 (12) 90 (S) 

a Calculated with respect to the carbonate 2.3 or 4 by NMR 

b In chloroform 
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The same senes of racemlc vmyl carbonates was faced to n-octylamme. n-butylamme and benzylamme 

under the same reachon con&tions (Scheme r) 

The results achieved are deplcted m Table II As In the synthesis of the above carbonates, the enzyme was 

agam selective towards the S enanhomer of the vmyl carbonate (see Table II) 

Table II. Carbamates 8 from vmyl carbonates 2,3 and 4, and ammes 7 

Entry R R2 Tlme,h Conv (%)a [dD25 (c lb e e %(Conf ) 

8a 
8b 

8C 
8d 

8e 
8f 

8g 
8h 

8i 

n-Hexyl n-octyl 

n-Hexyl PhCH2 

n-Hexyl n-Butyl 

Ph n-octyl 

Ph PhCH2 

Ph n-Butyl 

Ethyl n-octyl 

Ethyl PhCH2 

Ethyl n-Butyl 

47 +7 0 (1 4) 70 (S) 
43 +14 3 (0 4) 98 (S) 

46 +8 8 (0 7) 84 (S) 
41 -21 1 (1 0) 85 (S) 
47 -14 1 (0 5) 97 (S) 

45 -29 4 (0 8) 93 (S) 
49 +119 (1 3) 96 0) 
49 +12 9 (0 3) 99 (S) 

50 +14 8 (0 6) 93 (S) 

a Calculated with respect to the carbonate 2,3 or 4 by NMR 

b In chloroform 

From the data of precedmg Table II, we can see that the lowest e e was achieved m case 8a, which IS m 

aggrement with our previous conclusions about alkoxycarbonylation of racenuc ammes 14 

When the Table I results are compared with data previously reported,13 m cases 6a and 6b e e ‘s are 

comparable and reachon hmes were shortened noticeably These tunes, too decreased m cases 6e, 6g and 6h but 

the e e ‘s achieved were higher than the ones of the former cited paper Thus , It IS a hard fact that the 

methodology pomted out throughout this work 1s an Improvement over our precedmg research 

CONCLUSIONS 

Herem we report an improvement m the synthesis of choral carbonates and carbamates The e e ‘s and the 

reaction times are noteworthy smce the former ones are higher and latter ones are shorter than m our previously 

reported procedures Ths method overcomes some of the operanonal problems of chenucal methods 

EXPERIMENTAL 

We used an Immob~hti hpase from Cundrda unrurcncu SP 435A (CAL) (g&d by Novo Nordisk) All reagents were 
of commercml produced quality and were purchased from Aldnch Chemle Solvents were disnlled over an adequate 
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desiccant and stored under argon For column chromatography, Merck slhca gel 60/230-400 mesh was used Optical 
rotations were measured usmg a Perkm-Elmer 241 polanmeter IR spectra were recorded on a Mattson 3000 Infrared 

Founer Transform spectmpbotometer IH and 13C-NMR were obtamed with TMS (tetrametbylsdane) aa mternal standard, 

usmg a Bruker AC-300 (18300 MHz and W-75 5 MHz) spectmmeter Mass spectra were recorded on a Hewlett-Packard 

5897 A spectrometer M~croanalyses were performed on a Pedcm-Elmer 240B elemental analyzer 
Determmafion of enannomenc excess and absolute configurahon was as follows All tbe e e and configurations were 

calculated m comparison wltb the optically actwe carbonates previously prepared to our precedmg paper*3 New ophcaJly 

acWe carbonates were synthetrzed from the appmpnate ctiral alcohol and cblomfonnate, carbamates were prepared with 

the adequate chlral amme and alcohol accordmg the methodology developed by Gbosb 148 (All these compounds gave 

sahsfactory lH-, 13 C-NMR and mass spectra) 

General procedure for the synthesis of compounds 2, 3 and 4: vmyl cbioroformate (SO mmol) was 

slowly added to a solution of the appmpnate racemic alcohol (35 mmol) m dry pyndme (4 mL) under argon at 0” C The 

solution was shned for 2h and then was acid&d with HCl(3N) and extracted with &cblorometbane, tbe orgamc layer was 
dned over sodmm sulpbate ud subnuttecl to flash chromatography on s&a usmg bexane-ethyl ether 95 5 Tbe final yields 

were 80%. 88% and 75% for 2.3 and 4 respeuly 

Characterization of products 2, 3 and 4: 

(f)-2-octylvinyl carbonate (2): od, RFO 55 (Hexane ethyl ether 95 5), JR (neat) u_= 1757 cm 1, (found C, 

66 01. EL lo 05 C11H2oc)J requires c, 65 95, H, 10 07). ‘H-NMR (CDC13) &ppm) 7 10 (dd, J= 6 2. 13 9 Hz, lH, 

CH), 4 90 (dd. J=l95. 13 9 Hz, lH, CH), 4 80 (m, lH, CH), 4 55 (dd, J= 195. 6 2 Hz, lH, CH). 1 70-l 50 (m, 2H, 

CH2). 1 30 (m. 1lH). 0 85 (t, 3H, CIW, 13C-NMR (CDCls) &ppm) 152 26 (C=O), 142 55 (CH), 97 20 (CH 2), 76 34 

(CH). 35 64 (CH2h 31 59 (CH2). 28 95 (CH2). 25 09 (CH2). 22 46 (CH3), 19 70 (CH2). 13 93 (CH3). MS (EI, 70 eV), 

m/z 157 (cl), 112 (22 30). 71 (100 OO), 57 (93 00). 43 (44 45) 

(f)-I-Phenylethylvmyl carbonate (3): 011. R# 46 (Hexane ethyl ether 95 5). IR (neat) u_= 1759 cm 1, 

(found C, 68 79. H. 6 28 CllH&4 -ES C, 68 72, H. 6 30), *H-NMR(CDC13) 6(ppm) 7 40 (m, 5H, ar), 7 10 

(dd, 1H. CH). 5 80 (q, 1H. CH), 4 90 (dd, lH, CH), 4.50 (dd, lH, CH). 1 60 (d, 3H. CH3), 13C-NMR (cDc~~) 

&pPm) 15192 00). 142 46 (CH). 140 29 (C), 128 49 (2CH). 128 24 (CH), 125 96 (2CH). 97 43 (CH2), 77 11 

(0.22 02 (CH3). MS @iI. 70 eV). m/z 177 (cl), 149 (cl). 105 (100 00). 77 (18 77) 

(*)-Mtutylvinyl carbonate (4): od, Rt=O 53 (Hexane ethyl ether 95 5). IR (neat) u_= 1758 cm 1, (found C, 

58 3, H, 8 41 C-/H@3 rtqmreS C, 58 30, H, 8 39). *H-NMR(CDCl3) s(ppm) 7 20 (dd. lH, CH), 4 90 (dd, lH, 

CH). 4 70 (m, H-I, CHh 4 55 (dd, lH, CH). 160 (m, 2H, CH2), 13 (d, 3H, CH3). 0 95 (t. 3~. CH3), W-NMR 

(CD%) 6@pm) 152 19 (C=O), 142 49 (CI-U,97 04 (CH2), 77 27 (CH), 28 46 (CH2). 19 04 (CH~), 9 31 (cH~), MS 

@I. 70eW. m/z 144 (M+, cl), 129 (3 19). 115 (16 51). 57 (100 00), 41 (45 87) 

Synthesis of carbonates 6a-61. General procedure: To a solutmn of racemlc carbcnates 2.3 or 4 (1 mmol) 

and alcohol (0 6mmol) m bexane (15 mL) w~tb molecular sieve @A) (15 g), CAL (100 mg) was added (see Table I) Tbe 

Won was morutod by TLC and was tennmated by filtermg off tbe enzyme The orgamc solvent was evaporated under 
reduced pressme and cbromatogmc sewon on ahca gel of tbe resulting residue gave the carbonate Compounds 6a, 

6b, 6e, 6g and 6h were cbamctenzed m a foregomg paper 13 
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S-(+)-n-Bntyl-2-octyl carbonate (6~): 01, R f=O 47 (Hexane ethyl ether 95 5). IR (neat) u_= 1744 cm-r, 

(found C, 67 87, H, 1135 CrsHz&r mquues C. 67 77, H. 1138). t H-NMR (CDCls) @pm) 4 75 (m, lH, CH), 4 15 

(t, 2H. CHz). 165 (m. 2H. CHs), 155-l 20 (m, 15H). 1 00-O 8 (m. 6H, ECHO), r3C-NMR (CDQ~) g(ppm) 154 86 

(C=o). 74 95 (CH). 67 28 (CHz). 35 74 (CH 2). 3156 (CH *), 30 53 (CH2), 28 92 (CH & 25 12 (CH a), 22 39 (CH3), 

19 72 (CHz). 18 78 (CHz). 13 85 ('=3h 13 48 (CH3). MS (EL 70 eV), m/z I 12 (23 36) 71 (41 28), 57 (100 00) 

S-(-)-n -Octyl-l-pbenylethyl carbonate (6d): 011, R &I 62 (Hexane ethyl ether 9 1), IR (neat) u_= 1745 cm 

r* (found C, 73 55, H, 9 38 Cr7HzeCs mquues C, 73 33, H, 9 42). r H-NMR (CDCls) G(ppm) 7 40 (m,5H, ar ), 5 70 

(q. I= 6 6 Hz. 1H. CH). 4 10 (m, 2H. CHa), 165 (m, 5H, CH3 and CHs), 1 30 (m, ~OH, 5CHa). 0 90 (t, 3H, CH3), 

r3C-NMR (CI’Cl3) g(pPm) 154 56 (C=C), 14104 (C), 128 42 (2CH). 127 97 (CH), 125 90 (2CI-I) 76 08 (CH), 67 99 

(CHz), 31 63 (CHz). 29 04 (2CHz). 28 52 (CH2). 25 57 (CH2). 22 51 (CHa), 22 25 (CH,), 13 97 (CH3), MS (RI, 70 

eV). m/z 278 &I+), 122 (56 13). 105 (92 72). 104 (100 00). 77 (22 44) 

S-(-)-n -Butyl-l-phenyiethyl carbonate (6f): 011, Rr=O 55(Hexane ethyl ether 9 l), IR (neat) u,- 1744 cm- 

‘. (found C. 70 32. H. 8 15 C13H1803 requuw C. 70 23, H, 8 17), t H-NMR (WC13) &ppm) 7 35 (m, 5~. ar ), 5 70 

(q$ J= 6 6 Hz, 1J-J. CW. 4 10 On 2J3, CH2). 1 70-l 60 (m, 5H, CH2 and cH3), 140 (m, 2H, CHs), 0 90 (t, 3H, CH3), 

t3C-NMR (Cm3) S(PPm) 154 56 (c=C), 141 @t (C), 128 42 (2CH). 127 97 (CH), 125 90 (2C!H), 76 08 (CH), 67 69 

(CH2) 30 50 (CHA 22 25 (CHs), 18 79 (CH2). 13 55 (CH3), MS (~1.70 eV), m/z 222 (M+. 9 90) 122 (44 30), 105 
(100 00). 104 (96 67) 77 (23 26) 

5-(+)-2-Rutyl-n -butyl carbonate (61): 011, Rr=O 7 (Hexane ethyl ether 9 1). IR (neat) Q,= 1743 cm I, 

(found C* 6196, H, 10 45 CsHrs03 re~uu’es C, 62 02, H, 10 42). rH-NMR (CDc13) &ppm) 4 70 (m, lH, CH), 4 15 

(t, 2H. CH2). 165 (m. 4H. 2CH2h 140 (m, 2H, CH2). 1 25 (d, J= 6 02 HZ, 3H, CH3), 0 95 (m, 6H, 2CH3), 13~ 

NMR (CDQ3) S(PPm) 154 92 (C=O). 76 17 (CH), 67 37 (CH2), 30 56 (CH2), 28 62 (CH2), 19 24 (CH3), 18 81 

(CH2), 13 52 (CH3). 9 49 (CH3), MS (EL 70 eV), m/z 159 (M+-15, <l), 118 (3 08) 57 (loo 00). 41 (34 32) 

Synthesis of carbamates 8a-81. General procedure: To a soluuon of the racemrc caruonates (2). (3) or (4) 

(1 mmol) and amine (0 6 mmO1) m hexaw (15 mL) wuh molecular Steve (lg). CAL (1OChng) WAS added (SIX Table n) The 

apron was fdowed by TLC and was fmshed by filtenng off tbe enzyme The orgarnc solvent was evaporated and flash 

chromatography of the resultmg resrdue yrelded the carbamate 

S-(+)-N-octYl-2-0CtYI carbamate @a): 011, Rr=O 5 (Hexane ethyl ether 7 3), IR (neat) u _= 1692 cm 1, 

(found C. 7159. H, 12 34. N, 4 92 C]TH~~NO~ requues C, 71 51, H, 12 37, N, 4 91). tH-NMR(CDC13) &@pm) 

4 80 (m. lH, CH). 4 55 (us. HI, NH), 3 15 (q. 2H. CH2). 150 (m, 4H, 2CH2), 1 30 (m, 18~. ECHO), 1 15 (d, 3~ 

2CHs). 0 90 (t. 6H. CH3), r3C-NMR (CDCl3) G(ppm) 156 45 (C=O), 71 19 (CH), 40 86 (CH2), 36 23 (CH~), 31 72 

(2CH2). 29 98 (CHz). 29 18 (2CH2). 29 14 (CH2), 26 69 (CHa). 25 31 (CHa). 22 57 (CH,), 22 52 (CHs), 20 26 

(CH2). 14 01 (2CHs). MS @I, 70eV), m/z 285 (M+), 186 (169). 174 (84 98). 112 (25 58), 71 (100 00). 43 (41 lo) 

S-(+)-N-Benzyl-2-octyl carbamate (Sb): wlute soled, mp 45-46’ C, R,=O 31 (Hexane ethyl ether 7 3), IR 

(neat) ‘&a= 1692 cm-l. (found C. 72 80, H. 9 58, N. 5 33 C,,jH&,2 requrres C, 72 95. H, 9 57, N, 5 32). IH- 
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NMR (CDCl3) G(ppm) 7 30 (m, 5H. ar 1, 5 00 (bs, IH. NH), 4 80 (m, lH, CH). 4 30 (d, 2H, CH& 1 50 (m, 2H, 

U-h), 140-l 20 (m, llH), 0 85 (t. 3H, CH3). 1%NMR (CD&) G(ppm) 156 43 (C=O), 138 68 (C), 128 50 (2CH). 

127 36 (2CH), 127.26 (CH), 71 59 (CH), 44 86 (CH2), 36 16 (CH2), 31 67 (CH2), 29 07 (CH2), 25 25 (CH& 22 48 

CH3). 20 21 (CH 2). 13 98 (CH 3). MS (EL 70 eV), m/z 263 (M +, 1 35). 151 (56 56). 150 (10000). 106 (22 39). 91 

(38 83) 

S-(+)-N-Butyl-2-ucty1 carbamate (8c): 01, R 4 34 (Hexane ethyl ether 7 3). IR (neat) u_= 1694 cm 1, 

(found c, 67 94. H, 1191, N, 6 09 C1sHz~N02 reqmres C, 68 06. H, 11 87, N, 6 11), IH-NMR (CDC13) S@in) 

4 80 (m, lH, CH), 4 65 (bs, 1H. NH). 3 15 (q. 2H. CH2), 1 60-l 20 (m, 14H, 7CHz), 1 15 (d, 3H. CH3), 0 90 (m, 

66 2CHdv ‘3C-NbfR (cm31 &ppm) 156 46 (C=O), 71 15 (CH), 40 52 (CH2), 36 20 (CH& 32 04 (CH2), 31 68 

042X 29 10 (CH2h 25 28 (CH2). ‘22 49 (CH3). 20 22 (CH2). 19 81 (CH2), 13 97 (CH3), 13 64 (CH3) MS (EI, 70 

eV), m/z 229 (M+, 154). 186 (6 49). 118 (100 00). 71 (16 86) 

S-(-)-N-Octyl-1-phenylethyl carbrmate (Bd): OIL R#39 (Hexane ethyl ether 7 3). IR (neat) u,,= 1695 

an-l, (found C, 73 70, H. 9 85, N, 5 03 C]7H27N& reqmres C. 73 59, H. 9 82, N, 5 05). lH-NMR (CDCl 3) &pm) 

7 40 (m. 5H. ar ). 5 80 (q, J= 6 5 Hz, 1H, CH), 4 85 (bs, lH, NH), 3 15 (m, 2H, CH2), 1 50 (m, 5H, CH3 and CH2), 

135-1 20 (m. 10 H, 5CH2). 0 85 (t. 3H, CH3), W-NMR (CDC13) &ppm) 155 82 (CEO), 142 14 (C), 128 26 (2CH). 

127 51 (CHh 125 82 (2CHh 72 32 (CH), 40 85 (CH2), 31 63 (CH2), 29 81 (cH~), 29 08 (2CH2). 26 61 (CH& 22 51 

(CH2). 22 30 (CH3h 13 97 (CH3), MS (EI.70 eV), m/z 277 (M+, 2 04), 122 (92 40). 105 (100 00). 104 (20 82), 77 

(18 69) 

S-(-j-N-benzyl-1-phenylethyl carbamate (Se): 011, R +I 26 (Hexane ethyl ether 7 3). IR (neat) u_= 1690 

a-‘, (fund C, 75 32, H, 6 73. N, 5 48 C16H17NO2 requ~rf% C. 75 26. H, 6 72, N, 5 49). IH-NMR (CDCl3) 6@pn) 

7 40-7 20 (m, lOH, ar h 5 85 (q. J= 6 6 Hz, lH, CH), 5 10 0% lH, NH), 4 30 (d, 2H, CH2), 1 55 (d, J=6 6 HZ, 3H, 

a3h ‘3c-NMR (cDc13) 6 @pm) 155 85 (C=O), 14197 (C). 138 34 (C), 128 50 (2CH), 128 33 (2CH). 127 63 (CH), 

127 39 (2CHh 127 31 (CH), 125 86 (2CH), 72 81 (CH), 44 89 (CHz), 22 36 (CH3). MS (EI, 70 eV), m/z 255 (M+, 

2 1 l), 122 (5021), 105 (100 00). 77 (48 45) 

S-(-)-N-Butyl-1-phenylethyl carbamate (80: 011, R &I 23 (Hexane ethyl ether 7 3). IR (neat) v_= 1693 

an-‘. (found C, 70 60, H, 8 64. N, 6 34 C13H19N02 reqmres C, 70 54. H, 8 66, N, 6 33). IH-NMR (CDC13) &pm) 

7 35 (m, 5H, ar ). 5 80 (q. J= 6 6 Hz, lH, CH), 4 80 (bs, lH, NH), 3 15 (m, 2H. CH2), 160 (d, J= 6 6 Hz, 3H, CH3), 

145 (m, 2H. CH2), 1 30 (m, 2H, CH2), 090 (t. 3H, CH3). 13C-NMR(CDCl3) &ppm) 155 84 (C=O), 142 15 (C), 

128 30 (2CH). 127 55 (CH), 125 85 (2CH), 72 36 (CH), 40 56 (CH2), 3189 (CH2), 22 32 (CH3). 19 76 (CH2), 13 61 

(CH3). MS @I, 70 eV), m/z 221 (M+), 122 (64 14). 105 (100 00), 77 (15 88) 

S-(+)-N-Octyl-2-butyl carbamate (8g) 011, Rf=O 43 (Hexane ethyl ether 7 3), IR (neat) u_= 1694 cm 1. 

(found C, 67 99, H, 11 89, N, 6 10 C13H27N02 reqmres C, 68 06, H, 11 87, N, 6 1 l), IH-NMR (CDC13) 6(ppm) 

470 (m, 2H. NH and CH), 3 15 (q, 2H, CH2), 160-l 20 (m. 14H, 7CH2). 1 15 (d, 3H, CH3). 090 (m, 6H, 2CH3). 

13C-N~ (CDCl3) &ppm) 156 42 (C=O), 72 20 (CH). 40 80 (CH2). 3166 (CH2). 25 91 (CH2), 29 12 (2CH2), 28 98 

(CH2). 26 64 (CH2). 22 52 (CH2). 19 67 (CH3). 13 97 (CH3), 9 57 (CH3). MS (EL 70 eV), m/z 229 (M +, 1 39). 214 
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w+-15)s 174 (3156), 130 (37 08), 57 (100 00). 41 (34 41) 

S-(+)-N-Ben@-2-butyl carbamate (8h): 011, R &I 27 (Hexane ethyl ether 7 3). lR (neat) u__= 1692 cm 1, 

(found C, 69 60, H. 8 18, N, 6 78 C 12H17NOz mqules C, 69 52, H, 8 27, N, 6 76). IH-NMR (CDCI~) &ppm) 7 30 

(m. 3-L ar), 5 15 (bs. lH, NH), 4 75 (m. lH, CH), 4 35 (d. 2H, CH2), 155 (m, 2~. ~33~). 120 (d, 3H. CH& 0 85 

(t* 3H. CH3). ‘,C-NMB (CD(%) 8(ppm) 156 52 (C=O), 138 57 (C), 128 45 (2CH), 127 31 (2CH), 127 22 (CH), 

72 72 (CH). 44 77 (CHz). 28 92 (CH2). 19 63 (CH& 9 54 (CH& MS (El, 70 eV), m/z 207 (M+, 3 11). 150 (100 OC)), 
91 (64 43). 79 (13 45). 57 (9 89) 

S-(+)-N-Butyt-2-buty1 carbamate (81): 011, R&I 32 (Hexane ethyl ether 7 3). IR (neat) u_= 1694 cm-l, 

(found C, 62 43, H. 1105, N, 8 12 C9H19N& EqulRs C, 62 38, H, 1106. N, 8 09). IH-NMR (CDQ~) &ppm) 4 70 

(bs, 2K CH and NW, 3 15 (m, 2H, CHz), 170-l 25 (m, 6H, 3CHz), 120 (d, J=6 2 Hz, 3H, CH3), 0 90 (m, 6H, 

2CH3). 13C-NMR (CDc13) &ppm) 156 42 (C=O), 72 19 (CH), 4047 (CH2), 3198 (CH& 28 97 (CH& 19 78 (cH*), 

l9 66 (CH3). l3 61 (CH3). 9 57 (CH3), MS @I, 70 eV), m/z 173 (M+. 3 84). 158 (M+-15), 118 (54 37). 100 (47 76), 

57 (100 OO), 41 (30 42) 

R-(-)-n -Butyl-2.octyl carbonate: [a]$5= -4 3 (c= 14 CHCl3) 

R-(+)-n-Octyl-1-phenylethyl carbonate: [a]#= +53 4 (c= 1 1 CHCl3) 

R-(+)-n-Butyl-1-phenylethyl carbonate: [ a]$= +67 2 (c= 09 CHQ) 

R-(-)-n -Butyl-2-butyl carbonate: [a]$5= -12 3 (c= 1 3 CHCl3) 

S-(+)-N-Octyl-2-octyl carbamate: [ a]Dz= +lO 0 (c= 0 7 CHCl3) 

R-(-)-N-Benzyl-2-octyl carbamate: [aID*‘= -14 6 (c= 2 1 CHC13) 

R-(-)-N-Butyl-2-octyl carbamate: [ a]Ds= -10 5 (c= 1 0 CHCl3) 

R-(+)-N-Octyl-1-phenylethyl carbamate- [a]$= +24 8 (c= 0 8 CHCl3) 

R-(+)-N-Benzyl-1-phenylethyl carbamate: [a]$= +14 6 (c= 1 6 CHCl3) 

R-(+)-N-Butyl-l-phenylethyl carbamate: [a]$= +31 5 (c= 12 CHCl3 

R-(-)-N-Octyl-2-butyl carbamate: [ a]$= -12 4 (c= 1 0 CHCl3) 

R-(-)-N-Benzyl-2-butyl carbamate: [a] $= -13 1 (c= 0 9 CHCl3) 

R-(-)-N-Butyl-2-butyl carbamate: [ a]$= -15 9 (c= 0 7 CHCl3) 
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