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SU_si_stAt_sY

A c-i_sn_sf_s_sri_s_sat-ion_sal n_sai_s fo_sn ac_stybti_si_s_scl_so_siimoo 1_sas bc-_s-n_s (_s_st_su_strttct_s-ub by ti_sc- i_si_s-fl_sc_sd c_sf

po-rt-umbativu configuration_s in_st_s-macti_s_st_stusin_sg h_socahized orbit_s_si-s. A gloobal m_s_sininiuti_s, ivi_sicl_s
is n_sot appar_s-m_st ft_sr aco-tylci_so_shim_so’, aj_sj_sc-an_s at T_s 60-SO dugrt_s’s am_sib r_s = 150 uI_sgre_s�_s. Tiois
correspc_sm_sib-s to_s a ti-aims con_sf_s_srt_s_satio_sm_s at_sd i in_s agrec-n_sc-t_st u_siti_s fl_sc- j)refo-rr_s-il sooiution_s

and cry-st-al c_soi_sf_s_srmat-ion_s.

�\‘V�o- i_savo roc_s-_s_sfiy t_sttl(liid (1) by ti_so’

rneti_si_siI 0 of j_s_s-rturbativo’ c_s_snofiguratio_si_s inof_s’m-

act-io_sm_s_si-sim_sgli_scalizo-d _sorbifals (PCILO), fl_so

conofo_smn_sat it_st_s u_sf ac_s’tyhci_su olimoc- as a fun_sc-f i_soio

i_sf ti_se f_s_sm-sic_sn_sanogle-s T_s an_sd T2 (Fig. 1). TI_so’

nc-stilt-s sun_s_sn_saniz_s-d in_s l-’ig. 2 in_sdicafo- ti_sc-

exist_s-n_see c_sf a gi_s_sbal u-n_so’rgy i_s_sifliIi_sUt_s_s �_sf

T_s 150 ubegnees at_sub r_s = GO d_sgmo_ss, co_sm-

respondin_sg to a _sjau�’i_se arman_sgen_sc-m_st u_sf fl_si’

01 an_sd X+ atoms. A to_sin_s_sb_s-no_sf (otI_s_s-r ho_scab
n_sinima are pnesc-m_st, in_sciuclimog _s_sn_so-,3 k#{128}-ai,
n_sole abov ti_se gb_shah mi_sin_sin_sun_s at i-_s =

Tti 180 degrees, cuomro-spo_sn_sdit_sg to_s am_s all-

trans co_st_sfoi-m_s_satiu_s_s_s.

Figtire 2 al-s_s_s ibu-i_sicf ti_sc- X-i-ay-_sbu’to’m-

n_sitoc-d ci_sm_sforn_satiom_s i_sf 1 7 aco’ty bc-i_sooh not’ do’ -

rivativo’s [takeI_s from a nc-co-n_st compilafiuot_s

by Baker et a!. (2)] i_sn_sd tlo_sns i-xt_s’n_sol-s u_slim

1)neviou c_s_smpani-sot_s b-_s-t-_ss_s-c-t_s t i_seoory am_sib
experin_sen_st- carnio-d o_sut ivitho a n_so_smu mo’-

stnicted m_sumber u_sf co_st_s_spo_stim_sds (1) . 11_se

rnaj_s_srity of ti_s_s- ilemivative cbti-st_s-r in_s ti_so-

ru-gion_s of ti_se global mi_sin_sin_stun_s. It_s fact-, as

den_s_son_s-strafed by Bak_s-r c-i al. (2) (s_s-c- also_s
ref. 3), flit- great n_saju_smity o_sf stm_sncfumo’s u_sf

ti_se (CH_s)_sN�-C---(1 -0---- type a(bo_sI_st ti_sc-

#{231}jauc/_seci_su_sf_smn_sati_son_s. A f_s-u_s.con_spo)un_sds aro-

cl_s_s-se to_s o_sti_ser 1_s_scab u_s_sim_sim_s_saam_sd ti_s_sos ub-

-sfam_stiaf-e fl_sc- -sign_sifican_sco- u_sf ti_sc-se ni_sin_sima

as i_s-c-il.

TI_snee cu_sm_s_si_soun_sd-sito 1’ig. 2, i_s_si_su’v_s-m,fall

do-any outsiulc- f i_so- ro’gioios _sof pro-obict oul

tabilit-v, On_se oof ti_so-i_s_s (Ni_s. 10) co)mni-si_s(olods

to a nigiul cycbo�_snc_spyl ibu-mivativo- is-i_so_s-si’ co_sit-
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F_sG. 1 . TorRi_s)n o-_sigles T a_s_sd r2 in on_s-elyi_sh_s_siine

(a n_si _si_s-elYhlhiocl_s(_siin-e)

In_s t I_se _s’_s_s_s_s_sputu_sti_s)_s_sS it is ass_sn_sued that- r_s
T3 180 do-grees (see ref. 1).

h_srn_safion_sal fneiibom is fious no’stnicfc-d. nfl_se
o_sthc-n tuvo (Nos. 11 at_sd 12) no’pres_s’i_st ana-

log_s_si’s i_sf acotyici_so_slinc- in_s usi_sich_s ti_se o-stenic

oxygem_s is nc-placed by stilf_smr an_sd eleniun_s,

mc-sj)o-Ctivehy. It can be -s_s-en ti_sat ti_so-se

compooun_sds adopt a trans ci_smof_s_smn_satioi_s (4).

Bo-catise the r_s-piacen_sen_sf i_sf 0 by S (con
Se) nel_smesc-i_sfs an in_s_si_so_srf am_st structural
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FIG. 2. (‘_soi_sfo_sn_s_s_saiio_s_sale_s_se_sgy -_s_seap of acei�jlcholi_s_se (P(’iLO i_s_so-i/_sod)

Isuoon_sengy _s_snrves i_s_skilox’u_slonies 1xn ni_s_s_sic-isith respect to_s the glohu_si _s_s_sinin_sun_s,� , t aken_s as Zer(_s en_sergy.

SIooisni are c-xpenim_s_se_s_sta! c_son_sfu_srrnation_ss (S ) in crystals u_sf: 1 , uicet-ylcholii_se hr_s on_s_side; 2, ticetyicholine
chloride ; 3, m4(+ )-r_siuscari_s_se iodi_sle ; 4, _s(+)-eis-2(�t() -n_setl_syl-4 (H) -trin_sethylto_s_s_sm_sa_s_s_sionm_si n_s_setioyl-1 ,3-

dioxolane iooii_sle ; 5, 5-_snetl_sylfumn_set hide i_sodide (a an_so! 6) ; 6, t4(+ )-S-acetyI-�i-mi_set hylcholine iodide; 7,

D (+ )-R-u_scetyl-a-nnethylchoiin_se i_s_sdide (a an_sd b) ; 8, enyihno-acetyl-cn(R ) ,�3(S ) -dinn_s-thylcholinc- iodide;

9, canharnu_syici_solin_se ; 10, (+ )-lra_s_ss-2(S) -acet_sxycycl_s_spru_s�_sy1-1 (5) -trin_sethylu_sn_s_sm_s_som_siuni iodide ; 1 1

acet-vit hit_scholin_se Ionomnioic- ; 12, acetylselen_su_scholin_se i_s_sdide ; 13, (- ) -1�-3-aoetoxyo�_s_sinn_sclidi_s_se _si_sethio-

otide ; 14, 2(8) -t ri_si_set hylan_s_sn_s_suon_si_s_sn_s-3(5) -acetoxy-ii-a_s_ss-decahydr_s_s_s_saphthn_sle_sie i_s_s_slide ; 15, i/_s-_s-o-o-uicet-yI -

a(”)fl(’,)dnmnc-tl_su ic-h_s_si_s_s_sc-no_s_si_s_sic-lb I_s_situ_si ic-h_s_sin_s_se n_s_sd_s_sic- 17 d_smethu li_she_s_s_sli_s_sloe_saim_sc-

ci_sange, the im_scitision of acetyithiocholim_se in
Fig. 2 n_say be uiuest-ioned. We i_savo’ tI_serefore
con_sstructed a sepanat e co_snforn_sati_s om_sal en-

emgy n_sap for this molectile . TI_se nu�-stubts (Fig.

3) are strikimog. 1’ir-st, ti_se allowed cc_sn_sfi_srma-
tion_sal space (iviti_sin the -same bin_sit of 3

kcal/mole above ti_se global n_sinimum) has
decreased cot_ssiderably. Seco_sn_sol, the regiot_s
of ti_se en_sengy minii_s_sum c_srnes�_somidim_sg to a

gauche con_sfomn_sation i_sas disappeared con_s-
pletely. Finally, a i_sew gl_s_sbal mm_sin_sum has

ar_speared at T_s = 60-SO degrees an_sd T2 =

iso degrees, conmespondit_sg to a trans con-

fonn_sation_s, close ti_s fl_se _s_sbsc-rved om_se. Thi-
agreen_s_s-m_st bet_si-c-em_s ti_si-cony an_sd expenimen_st
is tl_sus satisfactory.

Both_s acefy beholim_su - an _sd acetylti_sioci_soline

coi_sserve ti_seir pro-f_s-mn’ed com_sforn_satioI_ss,

gauche o_sr ti’ans, lI_s sohifio_sm_s (5-7). While it is

obvious from hg. 3 ti_sat ti_se coi_sfoni_s_satiot_s
0_sf aco-tyifi_sioch_soiit_se i-s expected to be nc-la-

tiir_s�ly frozen and si_sould i_sot ubepart fnon_s

tue trans on_sc, a lamg_s-r uio’gn-u- of co_sm_sfo_smn_sa-
tional fneedon_s is cot_sceivable for acet-yl-

ch_solim_so- it_s j_srinciple, un_s ti_se basis of 1’ig. 2.

Otin calculatioi_ss ii_subicatu’, i_so_susowen, ti_sat ti_se
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F_sc;. 3. (‘_s_s_sufon_si_saiional e_s_ser#{231},y_s-_s_sn_s’eof ao-elyllhioc/_soli_soe (P(’IL() _s_sielhod)

Isoen_sergy curves in_s kilu_scalonies pen moie with respect to the giol_sai n_sin_sir_s_s_sin_so,* , taken as zero enoergy.
Shu_swn are expemi_suen_stu_si c-o_sn_sfuorn_satiu_sn_ss (�) i_s_scrystais c_sf: 1, acc-tyithiu_sc-h_s_slin_sc-; 2, acetyiselenocholin_se
(4).

tran_s�_sitions fron_s ti_so- qaucl_se to_s ti_si- trans

conformation would in_svolve a barrier i_seigi_st
of about 4 kcal/n_solo-. Appano-motly ti_sis bar-

nc-n is sufficient to_s pro-vet_st th(- tranition.
[A sin_silar barrier w_s_stibul bo- inv_s_slvi-d in ti_so-
transition to ti_se fo_smn_spoo-sttiiat_s-ul ti_s bo- in-
vo)lved in_s hydrolysis by ch_so_shim_sesto-rasi- (r_s=
150 degrees, T2 = 150 do’greo-s) (5). Ti_so-

environment of ti_se i-m_szyn_se n_say ho- n_sore

eifo-ctive in this nc-sl)o-cf ti_sam_s ti_se scolvc-n_st,

H20.]

Alti_s_sugi_s calculatic_sn_ss carri_s-d o_st_stfor iso-

hated molecules can_sm_sot a I_srio_smi ho- con_s.sid-

ened reprc-sei_stative _s_sfti_seim co_smofi_smn_satiom_ss

it_s crystals or in_s udutio_sm_s, f-hoe mo-suits 1_sri--

sen_sted i_so-re f_son acetylcl_s oh n_so- d_s’nivativc-s

and ifs am_sabogues im_sdicate a close relation-
si_sil) b_s-tivec-n_s fl_si’ ti_s-_s_s situations.
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